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In the previous biennial report we have reported
the development of an innovative route for the
recovery of high purity solar salt with improved
whiteness in the field. Common salt with low
levels of Ca and SO could be produced using the
above process. It was observed that due to highly
reduced levels of Ca in salt the ratio of Ca/Mg
gets inverted to 1:2 whereas the ratio of Ca/Mg
required by chlor-alkali manufacturers is 2:1.
After a thorough investigation it was concluded
that a pH level of 7 – 7.1 of concentrated brine in
the crystallizers promotes the formation of
magnesium oxy compounds which cannot be
removed by simple washing. This results in the
contamination of more of magnesium impurities
in salt inverting the ratio of Ca/Mg. It was
observed that a slight adjustment of pH of the
evaporating brine can lead to the dissolution of

these magnesium oxy compounds and the salt
harvested can have the desired ratio of Ca to
Mg . Following these observations an improved
process for the preparation of solar salt from sea
and sub-soil brines with corrected ratio of
Ca/Mg is developed. The improved process
relates to preparation of the above solar salt
wherein prior to charging of brine into
crystallizers it is treated with suitable
flocculating agents to eliminate suspended
CaSO impurities and clay particles. The
clarified brine is charged in the crystallizers
followed by the inventive step of controlled
adjustment of pH of the evaporating brine. The
salt thus obtained contains reduced levels of Ca,
Mg and SO impurities with the desired ratio of
Ca/Mg and is best suited to the chlor-alkali
industries.

4

4

4

2+

2+

02

SALT & MARINE CHEMICALS

500 1000 1500 2000 2500 3000 3500

8

10

12

14

16

18

20

22

24

26

28

%
T

cm
-1

500 1000 1500 2000 2500 3000 3500

10

12

14

16

18

20

22

24

26

28

%
T

cm
-1

Recovery of high quality industrial grade solar salt with
proper Ca/Mg ratio from subsoil/sea brines

Peak at 668 cm (FT-IR) in the right hand spectrum is indicative of impurities
of magnesium oxy compounds are much reduced through the invention
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CaSO ·2H O solubility in aqueous
NaCl solutions at 35 C and at various pH values

4 2
0

Derived isentropic compressibility of aqueous
NaCl solutions saturated with CaSO .2H O at

35  C and at various pH values

κS
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Comparative data on specification of solar salt produced
through conventional process and innovative process

Thermodynamic studies on brine systems

Effect of pH on solubility of CaSO ·2H O physical properties in aqueous NaCl solutions4 2
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The solubility of CaSO ·2H O has been
determined in aqueous NaCl solutions up to very
high salinities in the pH range from 2.5 to 8.5 at
35 C with a view to understand the
contamination of Ca impurities in solar salt. The
solubility of CaSO ·2H O increased slightly
with a decrease of pH of the solution. A
maximum of 12% enhancement in the solubility
of CaSO ·2H O was observed at a NaCl
concentration of about 15% w/v at pH 2.5.
Interestingly the solubility was lowest at pH 7.0
and rose again at pH 8.5. Solubility data of

CaSO .2H O at various pH values as a function
of the concentration of NaCl have been
correlated using polynomial fits by the method
of least squares. We have also measured the
solution density, , viscosity, , and speed of
sound, , for the ternary system CaSO + NaCl +
H O at 35 C, and at different pH values. The
isentropic compressibility of the solutions has
been derived using the experimental density and
speed of sound values. A relatively higher and

have been observed for the solutions of pH
8.5.
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Common salt

Produced through
improved process

Produced through
conventional process

Ca

0.17

0.06

2+ Mg

0.24

0.03

2+ SO

0.51

0.15

4
2- NaCl

>98.5

>99.5
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It has been reported earlier that desulphatation of
brine by the addition of CaCl in measured
quantities allows >90% of gypsum to be
separated before the brine is charged into the
crystallizers for the recovery of salt. Besides
increasing the purity of the salt, it has been
reported that the yield of NaCl is increased by 15
– 20% by the desulphatation of brine.An in depth
fundamental study was carried out to study the
effect of addition of CaCl on solubility of
CaSO .2H O in aqueous brine systems. The
studies revealed that the addition of CaCl in the
brine system reduces the solubility of
CaSO .2H O quite dramatical ly while
maintaining the basic pattern of the solubility

curve. Mean ionic activity coefficients of
CaSO .2H O derived using the extended Debye
Hückel law with quadratic terms decrease with
an increase in ionic strength. A comparison of
the value of the thermodynamic solubility
product constant, of CaSO .2H O to the
solubility product obtained from the
observed solubility data indicate sizable
differences. This has been explained through a
combination of the extended Debye Hückel law
and ion association theory. These studies are of
great relevance in the production of solar salt
with low levels of Ca , Mg and SO
impurities.
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Transition metal ions are well known for their
potential use as crystal habit modifiers. The
advantage of these habit modifiers against their
organic analogues (e.g. glycine, urea etc.) is that
they are required in very low concentration say
10-1000 ppm. In one of the recent investigations,
the effect of Mn impurity on the morphology of
solution grown NaCl crystals under ambient
conditions was studied. It is shown that presence
of Mn in supersaturated solution of NaCl does
not affect the unit cell of the resulting crystals.
However, preferential growth of {200}plane is

observed at an optimum MnCl concentration of
600 ppm when the crystallization is carried out
from a saturation composition of 4.3 Mdm
under mild magnetic stirring both at ambient
conditions and at 50 C. Since there is only
marginal change in the unit cell parameters it is
inferred that surface adsorption of Mn ions
preferentially take place on the stable
{100}planes and hence, it leads to the ordered
cubic morphology of the solution grown NaCl
crystals.
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Effect of addition of CaCl on solubility of CaSO  2H O in aqueous NaCl solutions2 4 2

Crystal habit modification of NaCl

(a) Optical microscopic image of NaCl cubes and
(b) corresponding SEM image showing agglomerated nearly perfect NaCl cubes

Studies on the effect of Mn impurity on the morphology of solution grown NaCl crystals
2+

a b
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Preparation of spherical shaped NaCl crystals of
300 – 500 micron size by simple mechanical
means without using any habit modifier on a
laboratory scale has been reported in the earlier
biennial report. The process for the preparation
of spherical shaped NaCl crystals was scaled up
from laboratory level to bench scale. In addition,

the same method was successfully applied for
the preparation of nearly spherical KCl crystals.
The anticaking additive-treated spherical NaCl
showed better free flow properties than its cubic
counterpart. The salt is being evaluated in
U.S.A. for some biomedical applications.

SEM images of nearly spherical (a) NaCl and (b) KCl crystals,
obtained by simple mechanical means without using any habit modifier.

Preparation of spherical crystals of NaCl and KCl by simple mechanical
means without using habit modifier

a b

I am Loantrang's colleague (my title is Senior Director of Technology) here at Allergan
Medical and want to congratulate you and your colleagues for your ability to provide us with
exactly what we had been searching for and expecting to find. If we may assist you in
obtaining your Intellectual Property for your process in the US, I would be happy to request
assistance fromAllergan's legal department.

I am very interested in the next step where we may review and discuss the opportunity for an
exclusive licensing agreement from your company for this unique salt crystal form for use in
creating a 'tissue interfacing' structure forAllergan Medical.

Loantrang will be obtaining Allergan Medical's current global requirements for this
application on current devices, breast tissue expanders and implants, for your information.

Regards

10 July, 2007
Tom Powell

Feedback from Allergan Medical, US based pharmaceutical
organization on spherical salt
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Conformational behaviors of urea and
glycinamide have been investigated using
B3LYP functional at 6-311+G* and 6-311+G**
basis sets. Urea monomers have nonplanar
minima at all the levels studied, even in aqueous
phase. In the case of glycinamide, the
intramolecular hydrogen bond formed from the
amide to the amine is important for stabilizing
the global minimum. Bond rotations, nitrogen
i n v e r s i o n b a r r i e r s f o r g l y c i n a m i d e
conformations have also been reported. The
DFT calculated results suggest that urea
conformers interact preferentially with
{111}surface of sodium chloride and such
interactions can be responsible for the change in

the habit of sodium chloride. Glycinamide
conformers show lower affinity towards the
{111}surface of sodium chloride in water.
Pyramidality of nitrogens in urea conformers
does not influence the relative trends of
interaction energies with sodium chloride
surfaces. The mode of interactions predicted at
LDA/PWC/DND level for urea and glycinamide
with sodium chloride at slab models show that
the amide functionality (–CONH ) interacts with
both Na and Cl ions on {100}surface, however,
the carbonyl oxygen of these additives
predominantly interact with the sodium ions on
{111}surface.

2
+ –

2007 (23) 5406(Langmuir, ).

The interaction of urea on the important
surfaces of potassium chloride has been
investigated using density functional theory
(DFT) approach. We have performed the DFT
calculations using slab models for the
interactions of urea with {100}, {110} and
{111}surface of KCl. Further, the influence of
solvent effect was computed with COSMO
continuum model. Sodium chloride crystals
are known to change their habit in presence of
urea impurity. However, the higher homologue
KCl has not been studied that extensively.
Earlier, we have shown that the preferential

interaction of urea with the specific surface of
sodium chloride can lead to change of the habit
from cubes to octahedrons.[Langmuir, 23,
5406 (2007)] The similar surface docking
approach for the interaction of urea with the
KCl surfaces suggest that urea would not
influence the morphology of KCl. The
computed interaction energies were found to
be comparable for all the important surfaces of
KCl with urea. We have performed
experimental s tudy to examine our
computational analysis. The experimental
results suggest that the growing KCl crystals in

A Computational study of urea and its homologue glycinamide: Conformations,
and relative interactions with sodium chloride

DFT study of urea interaction with potassium chloride surfaces

LDA/PWC/DND calculated geometries of urea II (c-d), glycinamide conformers
IV (e-f) and VI (g-h) with {100}/{111} surface of sodium chloride in slab models
(purple sodium, green chlorine, red oxygen, blue nitrogen and white hydrogen).
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SEM images of KCl grown crystals obtained from (a) 4.2M, (b) 5.5M,  (c) 5.8M and NaCl
crystals from (d)  4.2 and (d ) 5.5 M solution in 25 wt % urea-water solution'

LDA/PWC/DND calculated geometries of urea with the fixed {100}, {110) and {111} KCl surface in
slab models (purple: potassium; green: chlorine; red: oxygen; blue: nitrogen and white hydrogen)

100 110 111

a b

d d'

c

{111}

-11.5

{110}

-11.9

{100}

-10.5

Plane

GGA/PW91/DND

urea solution are cubic in nature and
corroborates the model of effective interaction
of additives with a specific face being
responsible for the change in the morphology.
Similar experiments performed with NaCl
crystals in urea leads to octahedron crystals

Interaction energies were calculated at
GGA/PW91/DND levels using LDA/PWC/
DND optimized geometries for urea with {100},
{110} and {111} surfaces of KCl slab models in
COSMO. Energies are in kcal/mol

(Molecular Simulation, ).2008 (34) 973
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In continuation of our earlier studies on
synthesis of nano structured MgO, rectangular
hydromagnesite microsheet was prepared by
simple solution route through controlled
hydrolysis-condensation of magnesium chloride
(bittern based) in urea solution using ethylene
glycol (EG) as a bifunctional cosolvent.
Calcination of the hydromagnesite sheets at 450
C produces MgO without any alteration in the

morphology. The MgO sheets, made of highly
crystalline MgO nano-particles, were of 2-3
micron side length and 4-5 nm thickness, and
showed BET surface area of 106 m g . These
MgO microsheets showed very strong activity as
heterogeneous base catalyst in the solvent-free

Claisen-Schmidt condensation of benzaldehyde
with acetophenone giving 99.0 % conversion in
less than 4 h with almost no loss of activity in
three successive cycles. The strong activity is
correlated with its large surface area and
presence of oxide ions in low coordination (LC)
O (Where LC = 5C, 4C and 3C for terrace,
edge, corner and kink sites, respectively) along
with defects, which were revealed by
photoluminescence (PL) emission studies.
Presence of basic sites of different strength,
determined by temperature programmed
desorption of carbon dioxide (TPD-CO ), also
supports the strong catalytic activity of the MgO
micro sheets.

0

2 -1

2-
LC

2

Owing to their unique physicochemical
properties, room temperature ionic liquids (ILs)
are rapidly gaining interest as greener
replacements for traditional volatile organic
solvents used in chemical processes. Structure-
property correlations for various imidazolium
based ionic liquids were derived. Surfactant
behavior of these fluids was explored in aqueous

media. Also, their mixing behavior in
conventional organic liquids is being
investigated to expand their utility. Also, their
possible application in purification of brines for
the recovery of high purity salt, selective
extraction of precious metals from bitterns,
biomass processing and as electrolyte media for
energy storage is being explored.

Preparation, characterization and catalytic studies of rectangular MgO

microsheets constituted from nano building blocks

Room temperature ionic liquids

(a) SEM images of nearly MgO sheet and (b) Comparison of catalytic activity of
MgO microsheets (MgO-A), flower (MgO-B) and commercial MgO(C-MgO)

1 µm

a
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Excitation wavelength-dependent [λexc

4

(nm)
= 280–490 (a-l)] emission behavior of

neat [Omim][BF ]

SEM photographs of the surfaces of virgin (A) and iodine loaded (B & C) resin beads

(A) (B) (C)

Comparison of the H C-2 stretching of the
IL in different glycol derivatives:
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A strong base anion exchange resin (SD-10-0.8-
CA) was prepared and evaluated for repeated
cycles of exhaustion and oxidation of loaded
iodide for iodine recovery from iodine-
containing brines. The initial concentration of

iodide in the brine (10% salt concentration) was
about 300 ppm and 4.5 gm of iodine was
recovered in each cycle from the column
containing 176 ml of resin.

CSMCRI technology for the production of high
purity solar salt was transferred and
demonstrated on a 200 ton scale in one of the salt
works at Navalakhi in Gujarat from whom M/s.

Grasim Ltd. is procuring salt for their chlor-
alkali plant at Nagda. Very good quality salt
having the following specifications was
produced during the demonstration.

Resin for recovery of iodine from brines

Technology transfer

Production of high purity solar salt to M/s. Grasim Ltd., Nagda
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Production of Sulphate of Potash (SOP) fertilizer from sulphate rich bittern in

an integrated manner

Good quality industrial grade salt harvested at Vinod salt works, Navlakhi

The technology for the production of sulphate of
potash fertilizer from sulphate rich bittern was
demonstrated to M/s. Archean Chemical
Industries, Chennai at our Experimental Salt
Farm. The party has acquired 60,000 acres of
land in Greater Rann of Kutch, Gujarat to set up a

1 lac TPA plant of SOP from GRK bittern which
will be subsequently up-scaled to 3 lac TPA. The
company has already started the field operations
for the production of kainite mixed salt from
bittern.

Average analysis of salt samples

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15

Ca
Mg
SO

Moisture
Insolubles
NaCl on dry basis
Iodide
Al
Cd
Co
Cr
Fe
Pb
Ni
Zn

4

0.06 – 0.08
0.02 – 0.04
0.17 – 0.22
< 2
< 0.1
> 99.3
< 200 ppb
< 50 ppb
< 27 ppb
< 7 ppb
< 7 ppb
< 250 ppb
< 10 ppb
< 15 ppb
< 5 ppb

Sr. No. Constituents %w/w

25



Demonstra
to M/s. Archean Chemical

Industries at ESF pilot plant.

tion of SOP process

The field at GRK getting ready for
the production of kainite mixed salt
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Chennai-based Archean To Be First

Indian Co To Indigenously Produce

SoP Using Green Method

Economic Times Ahmedabad; Mar 15, 2008

SPOTTING huge potential in the low-chloride fertilizers’ segment in

India, Chennai-based Archean Chemical Industry is setting up a

3,00,000 tonne plant in Kutch region of Gujarat, to indigenously

produce potassium sulphate or SoP (sulphate of potash) through a

“green process”. The process will prove beneficial for chloride-sensitive

crops like tobacco, tomato, mustard and citrus fruits.

Archean will be the first Indian company to produce the world's most

popular low-chloride SoP which is currently being imported along with

its cheaper cousin MoP (Muriate of Potash or Polassium Chloride).

What makes the entire venture unique is that the company will be

producing potash fertilizer through a “green process”, C G Sethuram,

executive director - Emerging Business of Archean Group of Companies

said while talking about the patented SoP production technology that

the company has licensed from the Bhavnagar-based CSMCRI (Central

Salt and Marine Chemicals Research Institute).

“Most of the global players involved in the production of SoP do a

chemical reaction using MoP. Here we will be directly harnessing SoP

from the sea bittern found in abundance in the Great Rann of Kutch,”

said the official of Archean group which has the large conglomerate of

businesses spanning various interests as Ores and Minerals, coal,

Common Salt, Industrial Chemicals, Shipping and Ship Building and

Alternate Energy Resources.

“Initially, we will be making an investment of Rs 400 crore to set up a

1,00,000 tonne per annum plant at Kawada and then scale up

production to 3,00,000 tonne in the subsequent 36 months,” Sethuram

said. The Firm is believed to be leasing over 1 lakh acres in Great Rann of

Kutch to tap the naturally-available sea brine from which the company

will produce the SoP.

Hinting at the popularity and demand of SoP in India, the group

chairman of Archean Group of Companies, PB Anandam, told ET, “Some

leading fertilizer companies including IFFCO have already expressed

interest in buying the entire produce from our upcoming plant.”

“SoP is a far superior fertilizer than MoP. However, being an expensive

product, fertilizer companies prefer importing MoP from countries like

Israel and Jordan,” said Dr Pushpito K Ghosh, director of CSMCRI and a

senior scientist behind the development of this “Green” technology.

“Last year, India had imported about 4.5 million tonne of MoP,” he

added.

Dr Ghosh explained that the recent soil studies in India has shown that

regular usage of MoP (which has a considerable percentage of chloride

content) contributes to the increase of soil salinity.“Sulphate of Potash

has very low salinity index making it the preferred potash fertilizer in

areas at risk from soil salinity,” he remarked.

“By producing SoP indigenously, farmers in India will also get access to

cheaper potash fertilizers,” Ghosh said. “ Usage of SoP will also increase

the yield of chloride-sensitive crops like tobacco, tomato, mustard and

citrus fruits. Moreover, the sulphur content in SoP is essential for crops,

especially the oil-seed bearing crops,” the scientist said.

“At present, both MoP and SoP are being imported,” he said. ”SoP is

almost two times more costlier than MoP,” Ghosh said adding that MoP

had a landing cost of Rs 11 for a kilogram (kg) while the SoP is available

at Rs 18-25a kg.

“The Production of SoP in the country will also significantly bring down

the MoP import bill,” Dr Ghosh said. “However, to ensure a level

playing field for indigenous potash producers, the government should

now contemplate on giving the same subsidy to SoP as the one given to

the imported MoP,” he said.

The CSMCRI director said that the Archean plant will also be generating

Magnesia, a by –product having huge market potential.



The potash process developed as above was
further improved through the integrated
production of sulphate of potash (SOP),
ammonium sulphate and magnesium hydroxide
from kainite double salt and ammonia using
mixed bittern waste left after recovery of

sulphate of potash (SOP) from sulphate-rich
bittern. This invention is a spin off of an
industry-sponsored work on fluorogypsum
conversion to ammonium sulphate by the
Merseberg process.

In the biennial report 2004 – 2006 we have
reported the demonstration of low sodium salt
technology to M/s. Hindustan Lever Ltd.,
Mumbai at our Experimental Salt Farm.
Subsequent to this we further demonstrated the

process to the party at the site of M/s.
Sahaymatha Salt Refinery Ltd., Tuticorin, Tamil
Nadu where the party is operating its salt
refinery.

Improved SOP process

Low sodium salt from bittern

Left: Demonstration of low sodium salt technology to M/s. HUL at Tuticorin, Tamil Nadu
Right: Carnallite getting crystallized in the solar pans
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Centralized instrumental facility under
Analytical Science Division created in 2002 has
been rendering analytical services and
intellectual input to all the in-house projects and
also to external organizations on payment basis.

Development of new analytical methods and
also modifications on existing methods are
being continuously pursued in the division. All
the instruments were heavily utilized as would
be evident from the Tables below.

ANALYTICAL SCIENCE

FT-NMR  [200 MHz]
FT-IR
Powder XRD
Single Crystal XRD
Scanning Electron Microscope (SEM)
Thermal Analyser (TGA)
Thermal Analyser (DSC and DMA)
Inductively Coupled Plasma Spectrometer (ICP)
Surface Area Analyser (BET)
LC-MS
HPLC (Shimadzu)
CHNS/O Analyser
Spectrofluorimeter
Spectrophotometer (Varian)
Spectrophotometer (Shimadzu)
X-ray fluorescence (XRF)
Particle size Analyser
Atomic Absorption Spectrometer(AAS)
Tensiometer (Goniometer)
Ion Chromatograph (IC)
FT-Raman
HPLC (Waters)
GC-MS
GC
Total Organic Carbon Analyser(TOC)

3170
2071
1130
306
474
582
152

2072
634

1975
1357
740
618

1925
1178
201
61

130
227
48
85

812
103
288
388

FT-NMR [200 MHz]
FT-NMR [500 MHz]
FT-IR
Powder XRD
Single Crystal XRD
Scanning Electron Microscope (SEM)
Thermal Analyser (TGA)
Thermal Analyser (DSC and DMA)

Sample analyzed during April, 2007 – March, 2008

Sample analyzed during April, 2006 – March, 2007

1574
2264
2004
892
234

1242
708
342

Name of the instrument

Name of the instrument

Total samples analyzed

Total samples analyzed
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Transmission electron microscopy (TEM) for characterization of
materials and bioorganisms

Surface Area Analyzer
LC-MS
CHNS/O Analyzer
Spectrofluorimeter
Spectrophotometer (Varian)
Spectrophotometer (Shimadzu)
X-ray fluorescence (XRF)
Particle size Analyzer
Atomic Absorption Spectrometer (AAS)
Tensiometer (Goniometer)
Ion Chromatograph (IC)
FT-Raman
HPLC
GC-MS
GC
Total Organic Carbon Analyzer (TOC)
CD
Fluorescence with emission life-time measurement

526
1245

678
1505
8997

270
10
63
64

228
50
61

1989
890
403
841
288

1332

Based on normal charges applicable for each
type of analysis, the total value of the analytical
service rendered during the period amounted to
Rs.5,41,13,820/-. Most importantly, the input
from the Division has had a marked effect on the

quality of publications and technical reports.
Besides the regular service provided, there were
important contributions towards new analytical
method development and some illustrative
examples are outlined below.

Transmission electron microscopy (TEM)
installed in the beginning of 2008 is a versatile
technique to achieve lattice resolution in
appropriate crystalline sample and is most useful
in the field of material science, biology, medical
and engineering sciences. TEM analysis can

give useful information regarding almost all
physical propert ies of electrons l ike
transmission, diffraction, scattering etc. The
following figure represents a set of images of
TiO recorded at various magnifications in our
laboratory

2

.

[A] [B] [C]
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[D]

[D]

[E]

[E]

[F]

[F]

TEM images of TiO  recorded at various magnifications; (A) 100 Kx, (B) 300 Kx,
(C) 600 Kx, (D) 1.0 Mx, (E) 1.2 Mx, (F) 1.5 Mx

2

(A) A Bacterial colony (5 Kx), (B) A single bacterium (8 Kx), (C) A bacterium with Flagella (8 Kx),
(D) Flagella (50 Kx), (E) Flagella (50 Kx), (F) Attachment of Flagella with bacteria body (80 Kx)

Organic and bio materials are usually unstable in
TEM particularly at higher acceleration voltage
(200 kV). This limits evaluation of finer
structures.An innovative method was developed
for imaging bacteria and other bio-materials by

suitably coating it with tungsten based stains.
Proper staining protects bacterium from burning
under high energy radiation and thereby we
could trace finer structure like flagella.

[A] [B] [C]
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The bacteria from mid-log-phase broth cultures
were used. Cells were harvested and washed
three times with PIPES [piperazine-N,N'-bis(2-
ethanesulfonic acid] and phosphate buffers as
mentioned in the table below. The samples were
fixed by re-suspending the pellet in 3%
glutraldehyde and left for 30 min at room
temperature. After fixation, the samples were
gently pelleted, washed and re-suspended in
third trial buffer (see the table below). Cells were
then loaded onto carbon-coated copper TEM

grids. The excess cell suspension was removed
by wiping the edges of the grid with a filter paper.
After 5 minutes the cells were negatively stained
with stains phosphotungstic acid (PTA) [Uranyl
acetate can also be used]. The excess stain was
removed by absorbing the stain from edges of the
grid using a filter paper. The grids were air dried
then examined for flagella on same day. A few
representative TEM images of bacteria are
shown above. This method will be useful for our
bio-technology related R&D activities.

Studies of stomata distribution in Jatropha
to study the rate of photosynthesis

Studies of the attachment mechanism of
bio-fouling organisms on aluminum foil

The SEM facility is being routinely used to
generate high-resolution images of shapes of
objects and to show spatial variations in
chemical compositions. Our SEM is extensively
used for characterization of mesoporous
materials/ catalysts, micro-organisms, polymers
etc. for our inhouse R&D activities as SEM gives
direct clue in understanding processes by

sampling and imaging at various stages of the
process. The study of attachment mechanism of
bio-fouling organisms, and opening and closing
of stomata under various environmental
conditions is facilitated by recording the SEM
images at various stages. A few selected SEM
images of various materials / species are
presented in the following figures.

Scanning electron microscopy (SEM) for material characterization

1
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Mesoporous carbon-celite 545 template image
showing the formation of mesoporous carbon

inside the celite 545 template

Silica was prepared by passing sodium silicate solution through H-form cationic resin Indion-225.
Imaged at two different magnifications

Yeast (Saccharomyces cerevisae) cells

Nearly spherical NaCl crystals prepared by
simple mechanical means

Polyhydroxyalkanoates (PHA) producing marine
bacteria (Halomonos sp.) grown in Jatropha.

biodiesel is produced as by product
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Carbon loaded on silica which can be used in various gas storage and
heterogeneous  catalysis. Imaged at two different magnifications

[A]

[C]

[B]

[D]

In the work related to the development and
application of calorimetric sensors for
triphosphates as a viable staining agent for
Prokaryotes and Eukaryotes, the SEM imaging
was used to establish the change in morphology
of outer cell surface by staining both prokaryotes
(bacteria) and eukaryotes (yeast cells). The

imaging was carried out with and without
staining of the cell surfaces. The cell surface
without dye staining appeared smooth while the
stained surface appeared rough under the
scanning electron beam. Few such selected SEM
images are given below:
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(A) Blank yeast cells, (B) Yeast cells treated with the complex, (C) Blank gram negative bacterial cells,
(D) Gram negative bacterial cells treated with complex, (E) Blank gram positive bacterial cells, (F)
Gram positive bacterial cells treated with complex. In addition to the difference of surface morphology
observed while scanning, the contrast difference exhibited by sample surface confirms the chemical non
homogeneity of these surfaces.

[E] [F]

Microimages of jatropha seeds recorded with 500 MHz FT-NMR under different experimental

NMR instruments have been extensively used
for structural elucidation of a wide variety of
compounds obtained from different sources. It
has also been used to resolve some specific
structural/analytical problems. A 500 MHz

instrument with microimaging facility has been
installed and the first images recorded for
jatropha seed under different experimental
conditions are shown below. The Jatropha seed
is a promising source of oil for biodiesel.

4,4'-methylenedicyclohexanamine exists as a
mixture of , and
geometrical isomers and exhibited two signals
for the azo moiety. H NMR technique has been

successfully used to monitor their separation and
purity of the isolated product. The pure isomers
with different colours, as shown below,
exhibited a single NMR signal.

cis-cis trans-trans cis-trans

1

NMR spectroscopy for structural elucidation and specialty applications

Characterization of isomercis-trans
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cis-cis trans-trans(yellow) and (white) isomers of 4,4'-methylenedicyclohexanamine

NN

N N NN

N

N

cis-cis trans-trans

NMR has been shown to be a sensitive tool for
the characterization of tubular and bar type
materials of diester-dicarboxylic acids with
phthalyl moiety (a and b). The H NMR of the
phthalyl proton bears the signature of symmetry
or lack of it of the phthalyl moiety and thereby
provides a clue for the existence of weak

supramolecular H-bonding contact with the
neighbouring molecules. The structures
obtained in different polar and non-polar
solvents were viewed with the help of SEM (see
below) and are consistent with the NMR
findings.

1

NMR as a tool to differentiate nano materials

Selected portion of the 1H NMR spectra recorded for the (a) microtube and
(b) bar type materials in (i) chloroform, (ii) methanol and (iii) methanol-water

OHO

O

O

O

O
OHO

OHO

O

O

O

O
HO O

a b

cis-cis trans-trans
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SEM images of the tube (a and b) and bar type (c and d) crystalline materials of the
diester-dicarboxylic acids with phthalyl moiety in methanol-water.

aa b

Recognising that chemicals such as bleaching
powder can give a false iodate test in iodometric
titration, studies have been initiated to identify a
fool proof method of analysis of the iodine

content in iodized salt. IR spectroscopy and ion
chromatography are the two methods being
investigated presently.

Elemental analysis of various samples such as
soil, clay, minerals, seaweed, marine sediment,
jatropha seeds etc. in solid state have been
carried out using XRF spectrometer. Depending
on the material to be analysed, innovative

methodologies were devised all the way from
s a m p l e p r e p a r a t i o n t o c o m p l e t e
characterization. The results for some of the
important materials are given below.

Soil from different
locations

Essential elements such as Na, P, K, Ca, Mg, and non-essential
elements like Cr, Cd and Hg.

This analysis mainly focused on the determination of Fe and Si
content, which are the key components for identification of the
type of concerned clay.

Elemental analysis of raw and upgraded clay was done. Its
elemental composition includes Al, Si, Na, K and Fe. The impurity
level of Ca and Mg in raw materials and amount of As and Pb in
upgraded clay for pharmaceutical applications, were also analyzed.

The quantification programme was made for the analysis of major
elements (Na, K, Fe, etc.) and trace elements (Hg, Pb and As). The
analysis of marine sediment helped to ascertain the extent of
marine pollution in different locations.

Bentonite clay from
different mines

Attapulgite clay from
different sources

Marine sediment from
different regions

Search for an alternative method of iodate estimation in edible salt

Elemental analysis by X-ray fluorescence (XRF) spectrometer

Sample type Analysis

Seaweed Semi quantitative analysis for the major elements (Na and K), minor
elements (Fe, Cu, Zn and Mg) and the trace elements (Co, Mo, Pb, As,
Se) were carried out. Gracilaria spcies were found rich in K salt whereas
all Ulva species were rich in both Mg and K salts.36



HPLC profile of the constituents of polycyclic aromatic
hydrocarbons  (PAHs) at different concentration

Semi quantitative analysis was done to compare elemental
composition of toxic and non-toxic Jatropha species with respect
to Na, Mg, Al, K, Ca, Fe, Cr etc. It has been found that the
concentrations of all elements, except Ca and P, were nearly same
in both the species.

Bauxite

Jatropha Seed
(defatted)

Sample type Analysis

This instrument has been extensively used for
the elemental analysis of a wide variety of
samples obtained from different sources. It has
been used for (i) monitoring of heavy/toxic
metal ions in effluent, (ii) determination of the
presence/absence of metal ions of interest, e.g.
leaching of metal ion during reaction; (iii)
determination of exchange of metal ions in

zeolites and hydrotalcites, (iv) metallic
i m p u r i t i e s i n c e r t a i n s a m p l e s e . g .
pharmaceuticals, (v) to study the effect of metal
ions on biological functions, (vi) soil analysis
after extraction, (vii) presence/absence of
micronutrients in biological samples and (viii) to
monitor quality of water generated in various
desalination units, etc.

Polycyclic aromatic hydrocarbons (PAHs) are
chemical compounds that consist of fused
aromatic rings and do not contain heteroatom or
carry any substituents. They are of concern
because some compounds have been shown to
have carcinogenic, mutagenic, and teratagenic
properties. The EPA has classified seven PAH

compounds as probable human carcinogens:
b e n z [ a ] a n t h r a c e n e , b e n z o [ a ] p y r e n e ,
benzo[b]fluoranthene, benzo[k]fluoranthene,
chrysene , d ibenz[a ,h]anthracene , and
indeno[1,2,3-cd]pyrene. We developed a RP-
HPLC method for the separation and
quantification of PAH in a sample.

Inductively coupled plasma (ICP) spectrophotometer for elemental analysis

Characterization of polycyclic aromatic hydrocarbons (PAHs) using reverse phase HPLC
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HPLC profile of tartaric acid Linear fit for quantification

This experiment was performed for the recovery
of tartaric acid, which was present as disodium
tartarate, in alkaline media. The sodium salt of
tartaric acid is difficult to analyze using HPLC
system. The mobile phase used in the HPLC was
phosphoric acid, which was sufficient to acidify
the alkaline solution while analyzing the sample.

The phosphoric acid in the mobile phase thus
converted the disodium tartarate into tartaric
acid quantitatively. The tartaric acid was then
analyzed using the column supelcogel 610H,
monitoring at 210 nm in PDA detector and it was
able to quantify at 0.25 ppm level in aqueous
medium.

A leading pharmaceutical company has drug
products (tablets), which on degradation form
hydrazine as end product. At the instance of the
party the samples were investigated using
GCHSMS at different temperature and
experimental conditions to understand the
amount of end product formed under different
conditions. It was observed that the drug
molecules have high molecular weight and are

insoluble in acetone. However, after degradation
the acetone–hydrazine adduct (hydrazones) thus
formed is volatile in nature and a suitable
method was developed for its analysis using
headspace analyzer. We were able to quantify
hydrazones (degradation) at 0.5 ppm level.
These findings are very useful for pharma
industries.

Estimation of tartaric acid present as sodium tartarate in alkaline media using HPLC

Drug analysis using gas chromatograph head space mass spectrometry (GCHSMS)

Lower detection limit of different Polycyclic Aromatic Hydrocarbon Compounds

PAH PAHMDL
(ng)

MDL
(ng)

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene

Benzo(a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Dibenzo (a,h) anthrecene
Benzo(ghi) pyrene
Indeno ( 1,2,3-cd) pyrene

2.50
2.50
5.00
0.50
0.20
0.10
0.25
0.50

0.25
0.25
0.10
0.10
0.25
1.00
0.40
0.25
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GCMS spectra of a carbohydrate derivative

GC-MS spectral profile of the
acetone–hydrazine adduct

GC-MS spectral profile of the
acetone–hydrazine adduct

Fatty acid methyl ester (FAMEs) and bacterial acid methyl ester analysis using gas

chromatograph mass spectrometry (GCMS)

Carbohydrates are non-volatile in nature, so
direct GC-MS analysis is extremely difficult.
For the analysis of these samples, the
carbohydrate monomers were converted to the
volatile aldol-acetate derivatives following
suitable method. For the analysis of these
carbohydrate derivatives, a GC-MS method was

developed. The analysis was done using the BP-
225 column in the temperature range 160 to
230 C and flow rate 1.0 mL /min. This method
was successfully employed for the quantitative
analysis of a large number of carbohydrate
samples

0

.

An innovative GC-MS method was developed
for the separation, identification and
quantification of different saturated/unsaturated
fatty acids present in algae and bacteria. This
experiment was performed using the RTX-5

column in the temperature range 80 to 240
with flow rate 1.0 mL/min. We were able to
separate 35 different fatty acid methyl esters
with good baseline resolution.

0C

Analysis of carbohydrates using gas chromatograph mass spectrometry (GCMS)
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GCMS spectra of fatty acid methyl ester

GCMS spectral profile of the methanol

GCMS spectra of bacterial acid methyl ester

Linear fit for quantification

During biodiesel production, glycerol comes out
as a byproduct. Methanol is separated from
glycerol by the traditional distillation process.
The methanol recovery through the traditional
process is 75% and this consumes a huge amount
of time and energy. To overcome this problem,
an innovative method has been developed in
which crude glycerol is recycled, without
methanol distillation. To facilitate this it is

necessary to know the exact amount of residual
methanol, present in glycerol. We have
developed GCHSMS method using RTX-5
column for the quantification of residual
methanol in glycerol and biodiesel. This
method, in turn, has helped in saving
considerable amount of time and energy of the
process for production of biodiesel.

These analyses were carried out with the help of
Flow InjectionAnalyser (FIA, Model 5000, Foss
Tecator). Methods have been developed for the
analysis of total NO - NO and also only for
NO in sea water using this instrument keeping
the calibration conditions equivalent to salinity

of sea water. Analyses of total phosphorus and
-phosphate in aqueous media were also

carried out using the same instrument through
suitable modification of the existing method.
Large number of samples were analysed using
this modified method.

2 3

2

- -

-

ortho

Residual methanol estimation in biodiesel and glycerol using gas chromatograph

head space mass spectrometry (GCHSMS)

Modified method of analysis of nitrate-nitrite and phosphate in aqueous media
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Differential thermogravimetric analysis of tetrabutyl phosphonium (P1), tetraphenyl
phosphonium (P2)  and tributyl hexadecyl phosphonium (P3) intercalated montmorillonite

Phosphonium–montmorillonite with enhanced thermal stability

Nanoclays for polypropylene/clay composites

INORGANIC MATERIALS & CATALYSIS

Organoclays that can withstand high processing
temperature (200 - 300°C) are used in making
engineering plastics (nanocomposites).
Quaternary phosphonium cations such as
tetrabutyl phosphonium, tributyl hexadecyl
phosphonium, tributyl tetradecyl phosphonium,
tetraphenyl phosphonium, methyl triphenyl
phosphonium, ethyl triphenyl phosphonium and
propyl triphenyl phosphonium were intercalated
into montmorillonite (MMT) rich bentonite of

Indian origin to make such organoclays. The
length of alkyl chain in phosphonium cations
influenced the particle size distribution quite
considerably. With longer alkyl chain, finer
particles were formed. The tetrabutyl
phosphonium-MMT (P1) showed thermal
stability up to 400 °C, and may be a useful
material for melt processing of polymer/layered
silicate nanocomposites. ( ,
2007, 35, 194).

Applied Clay Science

Exfoliated organoclays find application in
polymer nanocomposites. Solvents play a
critical role in the exfoliation process.
Dispersion of organoclays in different solvents
was investigated to get a stable suspension
which improved exfoliation of the organoclays
in polymer nanocomposite. The organoclays
studied remained fully suspended in solvents
having moderate dispersion forces with weak

polar forces and weak H-bonding. The
properties of organoclays prepared up to 5
kg/batch scale nearly matched with the targeted
specifications of nanoclays for polypropylene
composites. The bench scale data were used to
compute the techno-economic feasibility of the
process. ( , 2006, 29, 133

2007, 92,1004
Bull. Mater. Sci. ;

Current Science, )
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TEM images of (A) Rh-MMT and (B) Rh-organically modified MMT (POMM)

Incorporation of precious metal nano particles of
well-defined size on materials is useful for
c a t a l y t i c t r a n s f o r m a t i o n s s u c h a s
hydrogenation, coupling and dehydrogenation.
A novel synthetic route was developed for
synthesis of Pd and Rh metal nanoparticles
supported on montmorillonite (MMT) and
partially organically modified MMT (POMM).

PXRD data confirmed the formation of the metal
nanoparticles. Agglomeration of the metal
nanoparticles was observed in MMT while the
partial organic modification of MMT controlled
the particle size with very good dispersion
throughout the POMM

2008, 10, 625
(J. of Nanoparticles

Research, ).

MCM-41 is a class of highly ordered
mesoporous materials with the uniform
cylindrical pores of ~2-3 nm diameter and very
high surface area (700-1000 m /g). The material
is normally synthesized under hydrothermal
condition (~100 °C) for a very long period of
time (days) using cationic surfactant,
cetyltrimethylammonium bromide (CTAB), as
structure directing agent. Highly ordered
mesoporous silica materials were synthesized
under ambient conditions using sodium silicate
as a source of silica and CTAB as structure

directing agent with surfactant to silica ratio 0.1.
Remarkable thermal and hydrothermal
stabilities of the samples prepared through this
route were seen in contrast with the product
derived through conventional methodology
(100 C for 144h). Use of HCl as neutralizing
agent and a silicate addition time of 10 min were
appropriate to obtain a well crystalline and
stable material. It is expected that this may pave
the way for their practical applications

, 2008, 15, 571

2

o

(J. Porous Materials ).

Pd and Rh metal nanoparticles in the interlayer space of organically modified
montmorillonite

Synthesis of MCM-41 at room temperature
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PXRD of samples after hydrothermal treatment at  100 ºC for 24 h.
Mesoporous silica prepared at room temperature in 3h (RT) and
prepared under hydrothermal condition at 100 ºC for 144h (HT).

MCM-41 silica sample was prepared using
sodium silicate and CTAB as templating agent
under hydrothermal condition. Calcined sample
indicated the presence of highly ordered
hexagonal phase with d spacing of 3.8 nm (a =
4.4 nm). Surface of MCM-41 thus prepared was
f u n c t i o n a l i z e d w i t h
aminopropyltrimethoxysilane (APTMS) having
a b o u t o n e a m i n o p r o p y l g r o u p / n m .

Functionalization caused a decrease in the
intensity of the diffraction pattern of MCM-41
with no significant change in the a value. A
significant reduction in the surface area and total
pore volume (from 1120m /g to 435m /g and
0.85cc/g to 0.24cc/g respectively) was seen on
functionalization. Such functionalized materials
can act as scavengers for abstraction of polluting
cations.

100 0

0

2

2 2

Layered double hydroxides (LDHs) are layered
materials with alternating positively charged
metal hydroxide sheets and anions in interlayers.
Different modes of stacking of these layers lead
to varied polytypes and the nature of stacking
has a significant influence on the thermal
stability and anion exchange properties of these
materials. Theory (DIFFaX) and experiment
(PXRD) were deployed to understand such
polytypism variations in LDHs. Those having
Mg with Al show dramatic changes in the peaks

arising from the (h0ℓ)/(0kℓ) family of
reflections in its powder X-ray diffraction
(PXRD) pattern during thermal treatment
monitored under conditions. DIFFaX
simulations show that these changes arise due to
the transformation of the disordered 3R
polytype into the 1H polytype on dehydration for
MgAl-LDH. The 1H polytype is an essential
precursor in the formation of an oxide residue
with the rock salt structure.

'in situ'

1

In contrast, the LDH
of Zn withAl retains the structure of the 3R1

Functionalization of silica surface

Polytypism in layered double hydroxides

In situ variable temperature PXRD patterns of the MgAl-LDH and ZnAl LDH calcined in air at different
temperatures (ºC) (a) 50 (b) 100 (c) 150 (d) 175 (e) 225 (f) 275 (g) 350 (h) 400 (i) 450 (j) 500 (k) 550 (l) 600. 43



Acid site density vs. sulfur (wt %) per unit surface area of ZrO :SiO sulfated xerogel and aerogel2 2

The study of the anion migration in the interlayer
of LDHs upon heating is an interesting task may
help unravel the process of deanation. However,
the structure of the interlayer is difficult to
determine in LDHs due to the poor X-ray
scattering power of the commonly found anions
such as CO and Cl . We chose the ZnAl-Br
system due to better scattering of Br ion in the
interlayer. Through DIFFaX simulation, we
have found that in the interlayer, Br ions are
distributed in two symmetrically distinct
crystallographic sites (18 and 6 ). The changes
in the PXRD pattern of ZnAl-Br LDH during
thermal treatment point to variations in the

distribution of Br ions among the available
interlayer sites prior to decomposition. On
heating to 175 ºC, the Br ion migrates from the
6 site to the 18 site as dehydration of the
interlayer opens up access to positions of higher
site degeneracy. The 18 site is situated closer to
the proton of the metal hydroxide slab (1.809 Ǻ)
compared to the 6c site (2.402 Ǻ). This shows a
pre-association of the bromide ion with the
proton of the hydroxide slab leading to the
release of HBr upon the decomposition of the
bromide containing LDHs ( ,
2007, 111, 18980).

3
2- -

-

-

-

-

h c

c h

h

J. Phys. Chem. C

Mixed oxides with two or more components
show enhanced acidity as compared to the
individual oxide components. ZrO -SiO mixed
xerogel and aerogel samples with varied molar
ratios were prepared by sol-gel method followed

by (i) oven drying and (ii) supercritical drying
using -propanol as a solvent. The xerogel and
aerogel mixed oxides have different structural
and textural features.

2 2

n

However, the total
numbers of acid sites per unit surface area

Anion migration in layered double hydroxides

Synthesis of sulfated ZrO -SiO  mixed oxides2 2
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polytype until decomposition into the oxide with
wurtzite structure. In view of the poor octahedral
site preference of the Zn ion, the 1H polytype is
ne i ther s t ruc tura l ly s tab le nor i t i s

topochemically necessary for the thermal
decomposition of the ZnAl LDH

110, 123652+

(J. Phys Chem.

B, 2006, ).
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PXRD of titania
nanotube (top)

and nanoparticle
(bottom)

SEM of titania
nanotube

SEM of cenosphere
before and after
coating of TiO2

Degradation of
methylene blue

dye over TiO  coated
cenosphere in sunlight

2

SEM of titania
nanoparticles

Photo degradation of dyes and organic
compounds by titania-based catalysts is one of
the proven methods for effluent control. The
efficiency of the degradation depends on the
texture and surface properties of the catalysts.
Synthesis and characterization of photocatalysts
using various methods was done in order to
obtain the desired morphology, phase and
surface area. Morphologically controlled
nanoparticle or nanotubes of titania were
successfully synthesized. Incorporation of
photocatalytically active –Ti–O–Ti– quantum

wires in ETS-4 and ETS-10 zeolites was
achieved. A method to adhere TiO strongly on
the surface of cenosphere was also developed.
Such mate r i a l s a re demons t ra ted as
photocatalysts in UV and solar light
photocatalytic applications, in particular for
photocatalytic degradation of dyes and organic
compounds. Representative PXRD, SEM and
activity studies of some of the materials are
given 2006, 45, 922,
5231; 2007, 46, 369, 6196; 2008, 47, 584

2

(Ind. Eng. Chem. Res.,

).

Development and character izat ion of
photocatalytic surface on glass slide and optical
fibre was done for designing an optical fibre-
based photocatalytic reactor. The photocatalytic
activity of the TiO coated glass plates was

assessed for degradation of -nitro aniline
(PNA; 50ppm) in presence of UV light. Higher
degradation was noted compared to uncoated
surface.

2

p

Synthesis of photocatalysts

Photocatalytic surfaces
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(0.0021-0.0029 mmol NH m ) are similar and
thus the catalytic activity for cyclohexanol
conversion (31-41%) was found in the similar
range. Sulfated mixed oxide aerogel and xerogel
samples showed significant enhancement of

cyclohexanol conversion (91-99%). A linear
correlation was found between the density of
acid sites and sulfur weight percent per unit
surface area

3
-2

(Paper communicated to J. Porous

Materials).
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In collaboration with BARC, the interfacial
electron transfer (ET) dynamics of 5,10,15-
tr isphenyl-20-(3,4-dihydroxy benzene)
porphyrin (TPP-cat) adsorbed on TiO
nanoparticles was studied using femtosecond
transient absorption spectroscopy in the visible
and near IR region. TPP-cat molecule forms
charge transfer (CT) complex with TiO
nanoparticles through catechol moiety.
Transient absorption studies on TPP-cat/TiO

system, following
excitation at 400
nm and 800 nm,
r e v e a l e d t h a t
electron injection
to the conduction
band of TiO takes
place within < 100

fs. It was seen that majority of the injected
electrons undergo deleterious back electron

transfer (BET) with a time constant of ~ 800 fs.
Interestingly, the reaction channel for the
electron injection process was found to be
different for the two wavelengths: Excitation at
800 nm populated the excited CT state directly
from where diffusion of electron into the
conduction band occurred. On the other hand
excitation at 400 nm, populated the soret band,
which relaxe which, in turn, populated the Q
band or excited CT band from where electron
injection into the conduction band occurred. An
additional de-excitation pathway in the 100±50
fs time scale was observed. This study revealed
that strong coupling between the catechol
functionality and the TiO favors the forward, as
well the reverse, electron transfer processes

2

2

2

2

2

.

(J .Phys. Chem. C. J. Phys.

Chem B, J. Phys. Chem. B.

)

2008, 112, 2918;
2007, 30, 9078; 2006,

110, 9012

Studies on interfacial electron transfer
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Urea and thiourea based receptors have been
used extensively for anion detection because of
their diprotic donor groups and easy synthetic
manipulations. These receptors were found to
interact with fluoride more strongly in the
presence of oxy-anions contrary to the basicity
scale. Nitrate and chloride ions have a large

basicity difference but their interactions with the
receptors were comparable. Density functional
theoretical (DFT) studies were undertaken and
the results were found to be in good agreement
with experimentally observed data. [
2007, 48, 3695].

Tet. Lett,

Optimized geometries of the complexes and
their binding energy values (kcal/mol) at
B3LYP/6- 311+G** level of theory. Urea:

F¯, Cl¯, Br¯, CH COO¯, H PO ¯,
ClO ¯, NO ¯; Thiourea: F¯, Cl¯,
Br¯, CH COO¯, H PO ¯, ClO ¯,
NO ¯. The binding energies calculated is

the energy difference E(complex) – E(anion)
– E (urea/thiourea).

1 2 3 4 5

6 7 8 9

10 11 12 13
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3 2 4

4 3

3 2 4 4
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A new Ru(II) complex [Ru(bpy) (1-(6-Nitro-
[1,10]phenanthrolin-5-yl)-3-(4-nitro-phenyl)-
urea)] was synthesized. The molecule was seen
to act as a sensor towards F¯, CH COO¯ and
H PO ¯ in acetonitrile solution as evident from
color changes and other spectroscopic
m e a s u r e m e n t s . A t r e l a t i v e l y l o w e r
concentration of anions, 1:1 H-bonded adduct
was formed; however at higher concentration
classical Brǿnsted acid-base type reaction

prevailed. The relative binding affinity of
different anions towards this receptor was
evaluated and was rationalized with quantum
chemical calculations. Narrowing of the gap
between the HOMO and LUMO energy levels on
deprotonation of the receptor molecule caused a
faster decay of the luminescence lifetime for the
Ru L /bpy -based triplet excited state.

007, 46, 9912

2

3

2 4

d * *π

[Inorg. Chem. 2 ]

→ π π

Sensors and selective extractants

Anion recognition using urea and thiourea based receptors

Ruthenium(II)-polypyridyl based receptors for anions (F¯, CH COO¯ and H PO ¯)3 2 4

1(- 43.33) 2(-25.54) 3 (- 22.48)

5 (- 26.34) 6 (-19.3) 7 (-25.32) 8 (- 51.42)

9(-31.03) 10 (-27.49) 11 (- 38.37) 12 (-32.37)

4(- 31.53)

14 (-13 (-24.53)

1(- 2(- 3 (-

5 (- 6 (- 7 (- 8 (-

9(- 10 (- 11 (- 12 (-

4(-

14 (-30.68)13 (- 14 -13 (-

The RHF/6-31G* optimized geometries for Ru(II)-
complex with F¯ ( -94.5KCalmol ) and CH COO¯
( -56.7KCalmol ) with the corresponding binding
energies.
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A novel Zn(II)-complex was designed and
synthesized for specific recognition of
biologically important phosphates in aqueous
solution (pH ~ 7.2). A visual color change could
be detected on binding of ATP to the complex
while no such change was observed when other

biologically related anions, including non-ATP
phosphates, were used. The complex could used
as a staining agent for microbes while
maintaining their viability. 2008,
80, 5312 2007, 9, 1979

(Anal. Chem.,

; Org. Lett. ).

A Light microscopy images (100 x) of (A)
Blank Yeast cells, (B) Yeast cells with 1.Zn
(C) After washing the stained cells with a
water/ethanol (70/30, v/v) mixture.

ATP

Zn

ATPATP

Zn

A B C

Extensive work was undertaken with different
tripodal ligands and cryptand moieties
especially to study their anion selectivity. For
example, tripodal urea derivatives were used to
demonstrate their preferential binding towards
sulfate/phosphate anions. The binding modes of
sulfate anion with the urea moieties of the

receptor in solid state was established by X-ray
crystallography. In the interesting rugby ball
shaped structure, sulfate–water–sulfate adduct
was seen to be entrapped inside a neutral organic
receptor non–bonding interactions

2007, 46, 5817
via [Inorg.

Chem., ].

Metalloreceptors containing Ru(II) bipyridine
unit as fluorophore and pendant macrocyclic
units as ionophore were synthesized and their
luminescence and electrochemical properties
investigated. Ion-binding study of these
fluoroionophores with a large number of anions
(F , Cl , Br , I , H PO , ClO , NO , BF ,
CH COO , and HSO ) revealed strong
interactions with H PO and F . Luminescence
titrations were carried out to determine binding
constants. H NMR spectral changes with the
addition of increasing concentrations of F and
H PO were also carried out to elucidate the
mechanism of interaction.

- - - - - - - -

- -

- -

1

-

-

2 4 4 3 4

3 4

2 4

2 4

Tripodal ligands as sensor for halides, sulphate, phosphate and azide ions

A metalloreceptor showing
interaction with F ion-

N

N

Ru2+

O

O
N

N

N
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H

H

N

N

N

N

48



On the other hand, the pentafluorophenyl-
substituted tripodal amine, tris[[(2,3,4,5,6-
pentafluoro benzyl) amino]-ethyl] amine,
served as a potential receptor for encapsulation
of Cl and Br within the pseudo-C3-symmetric
t r i s (2 -aminoe thy l )amine cav i ty upon

protonation of the secondary amines.

2007, 5214

- -

[Inorg.

Chem., 2006, 45, 4372; Inorg. Chem., 2007, 46,

4770].

(Chem.

Commun., ).

Another novel urea-based tripodal anion
receptor showed significantly high binding
constant for dihydrogen phosphate

Yet again, dicopper complexes of a bis-tren
cryptand recognized the azide anion to generate
a Cu-NNN-Cu unit inside the cryptand cavity.
Solid-state packing of this cascade complex

revealed the formation of a channel within which
perchlorate anion was entrapped
2006, 45, 10046

[Inorg. Chem.,

].

a

1

b c

(Left) Space filling representation of single crystal X-ray structures of
Cl encapsulation inside the tripodal cavity of tris(2-aminoethyl)amine and (Right)

dimeric tripodal ligand with  encapsulated H PO inside the pseudo cage

-

-
2 4

Crystal structure of the molecular assembly; (a) ball and stick model of the sulfate–water adduct displaying
hydrogen bonding (dotted lines), (b) space filling model of the adduct trapped inside the cavity of tren urea;
(c) Rugby ball shaped architecture of the adduct; (d) packing diagram of the molecular capsules along b–axis

A perfect linear recognition of azide inside the cavity of dinuclear copper (II) cryptates

d
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In the area of supramolecular chemistry,
molecular adducts of 2,4-di-amino-6-methyl-
1,3,5-triazine were prepared with various
aliphatic dicarboxylic acids. The molecular
complexes thus formed by co-crystallizing the
above with oxalic, malonic, succinic, fumaric,
acetylene dicarboxylic, glutaric, thiodiglycolic,
diglycolic, and adipic acids were found to give
two types of host–guest assemblies with voids or
channels in a three-dimensional arrangement.
The different types of host–guest arrangement
resulted from differences in the acidity of the
dicarboxylic acids
2008,14, 6967

(Cover page, Chem.Eur.J.,

).

Selective precipitation of alkaline earth metal ions in aqueous
media with the aid of dipicrylamine anion

Space-filling model of the cavity comprising of Ba and Sr ion and metal-bound oxygen atoms2+ 2+

Host lattice showing cavity filled
with ethanol molecule

In the previous report it was shown that
dipicrylamine anion (DPA ) precipitates out
[K(DPA)] with >98.0% selectivity from salt
bitterns containing Na , K and Mg whereas the
same ligand showed 2.6%, 6.6% and 90.7% for
K , Rb and Cs , respectively, in studies
conducted with an equimolar mixture of K , Rb
and Cs . A further study was undertaken with
alkaline earth metal ions. When DPA was added
into a solution containing Mg , Ca , Sr and
Ba , Ba precipitated out with ~85% selectivity
(ca. 90% overall yield with respect to DPA )
under optimized conditions. Analysis of crystal

structure showed that compared to the Sr
complex, the Ba complex possessed a more
compact layered structure with reduced
exposure of the polar entities. As a result, it had
lower solubility in water account for its selective
precipitation over Sr . That it is legitimate to
rationalize the precipitation behavior from the
structure deduced through single crystal XRD
was verified through the close similarity
between the experimental powder XRD data of
precipitate and simulated powder XRD pattern
from single crystal data
2006, 3369

-

+ + 2+

+ + +

+ +

+

-

2+ 2+ 2+

2+ 2+

-

2+

2+

2+

(Eur. J. Inorg. Chem.,

).

50



Adsorption

Hydrotalcites for CO  adsorption2

A series of molecular receptors containing
photoactive metal complexes as fluorophore and
crown ether/calix[4]arene-azacrown hybrid
molecule as ionophore were synthesized,
characterized and their cation binding property
investigated employing a wide range of alkali,
alkaline earth metal, heavy and transition metal
ions. A large number of receptors showed high
selectivity towards heavy metal ions such as

Hg , Pb and Cd , some of them showed
selectivity towards alkali metal ions such as Na
and K , and a few were selective towards
transition metal ions such as Cu and Fe . In an
interesting new approach, stoichiometries of the
complexes could be determined by ESI-MS
analysis. Efforts were made to rationalize the
observations

2+ 2+ 2+

+

+

+ 3+

.

A series of Mg-Al-based layered double
hydroxides (LDHs) were synthesized by
conventional precipitation and co-precipitation
methods using CO , Fe(CN) , CH COO as
anions. This was done with a view to study the
effect of charge density and size of intercalated
anions on the adsorption capacity for CO The
effect of various synthetic parameters on the
structural, textural, and thermal properties of the
LDHs has been studied and correlated with the
CO adsorption capacity. The Mg-Al-CO has a

CO adsorption capacity of 22 cc/g at 1 bar at
30°C. LDHs having Fe(CN) anions showed a
CO adsorption capacity of 45 cc/g. The
dynamic adsorption of CO was studied at
d i f f e r e n t a c t i v a t i o n a n d a d s o r p t i o n
temperatures. The maximum dynamic CO
adsorption capacity of 6 cc/g was observed for
LDH with CO anion after activation at 150 °C
and adsorption at 90 °C (
2008, 47, 9588).

3 6 3

2

2 3

2

6

2

2

2

3

2- 4- -

4-

2-

Ind. Eng. Chem. Res.,

Calix[4]arene based molecular
receptors for cations
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With a view to reduce the release of CO – a
greenhouse gas – from the flue gas of thermal
power plants into the atmosphere, we have
prepared various zeolite based sorbents such as
BaX, SrX, KX and KBaX and tested for CO
adsorption. Sorption studies of CO and N pure
gases on these adsorbents revealed that the
adsorption capacity for CO was in the range 125
to 135 cc/g. Breakthrough curves for CO
adsorption on NaX and ZSM-5 (Si/Al = 400)

were obtained using CO (14%) + N (86%) gas
mixture. Nearly the entire CO present in the gas
mixture was adsorbed by ZSM-5 within 30 min.
at room temperature. Desorption with counter
current nitrogen flow showed that nearly all the
adsorbed CO could be desorbed within 45 min.
at room temperature

2

2

2 2

2

2

2 2

2

2

(Patent applications filed:

PCT/IN2010/000187, PCT/IN2010/000027 and

PCT/IN2009/000753)

Molecular modelling studies were performed to
understand the interaction of gas molecules in
zeolite. The adsorption of gases like argon,
oxygen, nitrogen and hydrogen was investigated
using Grand Canonical Monte Car lo
simulations. The adsorption isotherms for
nitrogen, oxygen and argon in zeolite-Awith Na
& Ca as extra framework cations were
computed. The adsorption capacity, selectivity
and heat of adsorption of nitrogen increased with

an increase in the number of Ca in zeolite-A.
This was explained in terms of the interaction of
the nitrogen molecule with Ca ions and its
locations in zeolite-A. A snapshot of N
adsorption in Ca-A revealed that the nitrogen
molecule is inside the super cage of the zeolite,
close to the calcium cations located at site I at the
centre of the six member ring. Similar study was
carried out for MnX.
2007, 46, 6293 2007, 23, 8899

+

2+

2+

2+

2

(Ind. Eng. Chem. Res.,

; Langmuir, ).

Recovery of carbon dioxide from flue gas

Molecular modelling for adsorption of gases in zeolites

CO  adsorption isotherm of
Mg-Al-CO LDH at 30 °C

2

3
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Preparation and adsorption of gases on MOFs

Metal organic frameworks (popularly called
MOFs) are new kinds of porous materials which
have promising application in gas storage. A
methodology has been optimized for the
synthesis of MOFs such as MOF-2, MOF-5, Cu-
BTC and Zn-BTC. Adsorption-desorption of
methane, nitrogen, oxygen and hydrogen on
MOFs were studied at 77K, 288K and 303K. It
was observed with Cu-BTC that ~200 cc/g of H
is adsorbed at 77K and at P/P = 0.995. The N
adsorption was 329 cc/g under similar
conditions. Adsorption-desorption of carbon

monoxide were studied in Cu-(BDC)-(BPY),
Cu-(BPY)-Cl, Zn-(BDC)-(dabco) and Zn-BDC.
It was observed that the maximum CO
adsorption capacity was 25 cc/g at 303K in Zn-
BDC at 1 atm. However, CO adsorption was <
1.0 cc/g for Zn-(BDC)-(dabco), Cu-(BDC)-
(BPY) and Cu-(BPY)-Cl. Adsorption capacities
of N , CO , CH , O , CO, Ar and H on MIL-
53(Al) 288K and 303K were determined. The
highest adsorption capacity was 51 cc/g for CO ,
5.1 cc/g for N and 13.4 cc/g for methane at
303K.

2

0 2

2 2 4 2 2

2

2

at

Sorption of methane, nitrogen and
hydrogen  on Cu-BTC and MIL-53(Al)

Molecular graphics of N  adsorption at 101.3KPa  and 303K in (a) Ca-A and (b) Mn-X2
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Investigation of the assembly of metal-organic
frameworks (MOFs)/coordination polymers has
attracted great interest due to their versatile
architecture and promising applications for ion
exchange, gas storage, separation, and catalysis.
Exploratory research work was initiated to
understand the various structural motifs that can

be created using multidentate N-donor ligands
as pillars in bridging metal carboxylate/ amino-
acid moieties. Chiral 2-D coordination network
of Cd and Zn metal with bridging ligands 4,4'
bpy and chiral amino acid L-cysteic acid were
synthesized and structurally characterised.

A series of dicarboxylic bola-shaped compounds
possessing phthalyl head groups and diol spacers
were synthesized and characterized. The spacer
moiety was systematically modified and provided in-
depth understanding of the formation of helices. In
further studies, a series of Cu(II) and Ni(II) based
binuclear double stranded helicates with
salicylaldehyde based ligands were synthesized.
These are held together by weak inter- and
intramolecular H-bonding and other weak
interactions. Single crystal x-ray structures obtained
for these complexes, illustrates the formation of
some interesting double stranded metallohelicates,
one example being the Cu(II) complex shown below.

Assembly of metal-organic framework

Coordination compounds as helicates and metal-organic frameworks (MOF)

(Left) A Zn-complex shows a brick wall type 2-D network; (Right) ACd-complex shows a
rectangular sheet-like architecture, encapsulating two water molecules in the cavity

SEM micrographs showing the tubular material
made up of some diester-carboxylic acids

a ba b
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Some of the Ni(II) double stranded
m e t a l l o h e l i c a t e s s h o w e d e x c e l l e n t
solvatochromic behavior. Future studies will
focus on their potential applications including

chiral resolutions. [Polyhedron, 2007, 26, 749;

Spectrochimca Acta Part A, Molecular &

Biomol Spect., 2008, 71, 609].

The preparation of low molecular mass organic
gelators was repored in the 2002-2004 biennial
report. During the period of reporting, the
supramolecular synthon concept was exploited
to generate a series of new organo gelators
derived from salts of a primary amine and
various derivatives of cinnamic acid. One such
gelator, namely benzylammonium cinnamate
13, displayed instant gelation ability at room
temperature either with or without a brief

exposure to sound. Inflammable commercial
fluids such as petrol could also be gelled
instantly at room temperature and could
conceivably find applications focused on
reduction of fire hazard and containment of oil
spills. Another remarkable achievement was the
elucidation of the first crystal structure of a low
molecular weight organic gelator in its organic
pool.

Analysis of the single crystal structures of eight
salts suggested that structure-property
correlation studies in gel research is important so
that a rational approach may be undertaken for
d e s i g n o f n e w g e l a t o r c o m p o u n d s .
Combinatorial library approach was exploited in
generating a combinatorial library of primary
ammonium monocarboxylate salts of methyl
ester amino acids and various cinnamic acid
derivatives. [

].

Cryst. Growth & Des. 2

Chem. Mater. Chem. Mater.

Crystal Growth & Des.

Tetrahedron.,

006, 6, 763;
2006, 18, 1470; 2006,

18, 3795; 2006, 6, 2114;
2007, 63 [31] , 7386

Double stranded helicate structure
derived from a Cu(II)-complex

LMOG based hydrogelator in its solvent
pool –first crystallographic signature

Ni (II) double helicate with solvatochromic property

Low molecular mass organic gelator (LMOG)
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Hydrogen adsorption isotherms
in NaX and palladium exchanged
zeolite X at 303K
up to 5 bar pressure

Adsorption of CO, CH  and N  on modified zeolites4 2

Hydrogen uptake in palladium and ruthenium exchanged zeolite X

Carbon monoxide enrichment from a gas
mixture such as Tail gas stream of ammonia
plant is of much significance for the reason that
the enriched CO can be used for the production
of value added chemicals. We thus endeavoured
to develop CO selective adsorbents based on
zeolites. Carbon monoxide adsorption-
desorption data were generated for a range of
zeolites including AgX, CsX, NaY, NaA and
ZSM-5. Among these, AgX and NaX showed
higher adsorption capacity for carbon

monoxide. Methane and nitrogen adsorption-
desorption data at two different temperatures
(288K and 303K) were also generated for AgX,
NaX, ZnX, NiX, CoX, BaX, KX, CsX, NaMnX,
ZSM-5, NaY, Cu(I)Y, NiY, MnY, NaA, CaA and
Na-Beta zeolites. It was observed that BaX and
CaA have maximum methane adsorption
capacity at both temperatures while KA showed
the least capacity (Paper communicated to Sep.

Sci. Technology).

Hydrogen is considered as a promising
alternative fuel of the future. The challenge here
is to store sufficient hydrogen (US DOE target
for onboard storage is 6.5 wt. % by 2010).
Theory and experiments have been conducted in
parallel in designing new adsorbents for storing
hydrogen with such capacities. Herein, we have

studied hydrogen adsorption properties of NaX
and its palladium and ruthenium exchanged
forms at 77K/1 bar and at 303K and 333K/5 bar.
The maximum adsorption capacity was
observed for NaX at 77K. Hydrogen adsorption
capacities at 77K decreased with increasing
exchange levels of palladium and ruthenium.

Chemisorption of hydrogen was observed at
303K and 333K, with maximum uptake of 85
cm /g at 303K/5 bar with Pd-exchanged zeolite
X. Grand Canonical Monte Carlo simulations
were also performed to study the adsorption of
H in these zeolites at 77K as well as at 303K and
333 K. The simulation studies are suitable for

establishing a correlation between the
microscopic behavior of the zeolite and
adsorbate system with the macroscopic
properties which are measured experimentally,
such as adsorption isotherms

2008, 466, 439

3

2

(J. Alloys and

Compounds, ).
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1 : R = NMe ;  2: R= -N=CMe
3 : R = -N=C (NMe )

2 2

2 2

4 : R = -NMe ;  5: R= -N=CMe
6 : R = -N=C (NMe )

2 2

2 2

Density function theory studies toward the design of a versatile cage functionalized
proton sponge

Polyaluminium chloride for the removal of cyanide and silica

N N
Me

Me

X
X

N N
Me

Me

X
X

1: X = H; 2: X = -CH3

3: X = -CH2CH3; 4: X= -CN

NMe2 NMe2

5: X = H; 6: X = -CH3

7: X = --CN

8: DMAN

Polyaluminium chloride (commonly referred to
as PAC) is used extensively as an industrial
coagulant and flocculent in water treatment. It is
an inorganic chemical having polymeric
structure soluble in water and acts as a substitute
for alum or ferric alum. The efficacy of PAC was
tested for the removal of cyanide and silica from
water. The silica (soluble) removal studies with
KANPAC–10 and ferric alum showed a
marginal removal of cyanide and silica from

treated water by these coagulants and
performance of both these coagulants is similar
for the removal of silica, although dose of PAC is
about 40% of alum. The efficiency of PAC was
also tested for the removal of heavy metals and
gram negative bacteria in the treated water. The
shelf life of the PAC composite was tested for
three months and the product was found to be
stable.

Pentacyclo[5.4.0.0 .0 .0 ] undecane
(PCU) derivatives were predicted as super
organic bases based on DFT calculations.
The basicity could be fine tuned by varying
the R group and high basicities were
obtained both in gaseous and solvent phases
[Eur. J. Org. Chem., 2007, 420]. The
designed organic superbases are now
referred to in a book [D. Margetic, Physico-
Chemical Properties of Organosuperbases
In Superbases for Organic Synthesis, Ed. T.
Ishikawa, John Wiley & Sons Ltd., 2009]
and atttempts are being made in RBI
Institute, Croatia to synthesise the
molecules to validate the theoretical
predictions. In a related work, DFT studies
were conducted on 11,12 dimethyl-11,12-
diazatetracyclo [6.2.1.1 .0 ]dodecane
derivatives and remote substituent effects
on basicity were observed on a novel
tetracyclic proton sponge were studied
computationally (

2,6 3,10 5,9

3,6 2,7

J. Phys. Chem. A,

.

2007, 111,
6468)
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Sorption of nitrobenzene from aqueous solution on organoclay

Clays modified with organic moieties are
extensively used for sorptive removal of organic
compounds from aqueous streams. Organoclays
were synthesized using different quaternary
a m m o n i u m s a l t s n a m e l y , s t e a r y l -
d i m e t h y l b e n z y l a m m o n i u m c h l o r i d e ,
dioctadecyldimethylammonium chloride, and
hexadecyltrimethylammonium bromide and

employed as sorbents for the sorption of
nitrobenzene from aqueous solution. Among the
organoclays studied, s tearyldimethyl-
benzylammonium as organic modifier was
found to have the highest sorption capacity for
nitrobenzene (Paper communicated to

.).
Ind. Eng.

Chem. Res

Polyaluminium chloride for waste water treatment

In the earlier biennial report we have reported
the evaluation of polyaluminium chloride (PAC)
for the efficacy of its use as a coagulant for the
treatment of raw water. In continuation of the
above work PAC was synthesized and
characterized by Al NMR and powder XRD
and tested for waste water treatment for the
removal of turbidity and colour. Synthetic
colored turbid water ranging from 100-200 NTU
was prepared by using bentonite clay for
turbidity and reactive Remazol Brilliant Blue-R

(Reactive Blue-19) dye for colour. Experiments
were carried out by using these synthetic
coloured turbid waters with optimized PAC dose
by Jar test and analyzed by UV/visible
spectrophotometer. An effective colour removal
capacity in PAC was observed along with
coagulation. A systematic study was conducted
for the removal of reactive dyes on a laboratory
scale (Paper communicated to

.).

27

Rasayan J.
Chem
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Catalysis

Solid Acid, Solid Base And Redox Catalysis

Synthesis of coumarin derivatives using sulfated zirconia solid acid catalyst

7-substituted coumarins are an important group
of naturally occurring coumarin derivatives,
which show various bioactivities and also
function as fluorescent brightener, laser dye, etc.
Chemically, coumarins are synthesized using
conventional acids, which have several
disadvantages due to their corrosive nature. To
replace the conventional acids, a solid acid was
synthesized and studied for the said reaction.
Nano-crystalline sulfated-zirconia catalysts
were prepared by sol–gel technique and showed
excellent catalytic activity for the synthesis of 7-
substituted 4-methyl coumarins solvent-free

Pechmann reaction. Stoichiometric conversion
of -amino phenol with 100% selectivity of 7-
amino 4-methyl coumarin was achieved at 110
°C in 2 min. For 7-hydroxy 4-methyl coumarin,
94% yield was obtained after 3 h at 170 °C using

-hydroxy phenol (resorcinol) at a catalyst
weight ratio of 80. Kinetics of the reaction was
slower in both polar (nitrobenzene) and non-
polar (toluene) solvents compared to solvent
free conditions. The catalyst was reused after
simple activation for several times with similar
activity

via

m

m

The solvent-free microwave-assisted method
offered excellent yield of hydroxy derivative
(99%) in shorter time (15 min) at lower
temperature (150 °C) compared to thermal
heating. The catalyst also showed good activity
for other activated -hydroxy phenol substrates,

viz., phloroglucinol and pyrrogallol, which
reacted with ethyl acetoacetate to yield 5,7-
dihydroxy 4-methyl coumarin and 7,8-
dihydroxy 4-methyl coumarin, respectively.
( 2007, 276, 47; ,
2008, 286, 41).m

J. Mol. Catal. A: Chemical, ibid

Influence of substrate:catalyst ratio
in solvent and solvent free condition
on the yield of 7-hydroxy 4-methyl coumarin
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Synthesis of nopol from -pinene and paraformaldehyde on novel Fe-Zn double metal

cyanide solid acid catalyst

β

Eugenol isomerization over LDHs as solid base catalysts

Nopol is an optically active bicyclic primary
alcohol used as a fragrance material in the
manufacture of soaps, detergents, polishes and
other household products. The novel application
of Fe–Zn double metal cyanide (DMC)
complexes as solid acid catalyst has been made
in the synthesis of nopol from -pinene and
paraformaldehyde (Prins condensation). A
series of Fe-Zn double metal cyanide complexes
were prepared from aqueous solutions of ZnCl

and K Fe(CN) .3H O in the presence of -
butanol, -butanol and -butanol (complexing
agent) and tri-block copolymer EO PO EO
(average molecular weight, 5800; co-
complexing agent). All the catalysts were found
to be act ive in the above reac t ion .
Coordinatively unsaturated Zn ions in the
framework of Fe–Zn DMC complexes are found
to be the possible active sites (

, 2007, 273, 39).

β

2

4 6 2

20 70 20

t

i n

J. Mol. Catal. A:

Chemical

2+

Isoeugenol, one of the compounds belonging to
alkenylaromatics, finds application in
pharmaceuticals, food preservatives and
fragrances. It is synthesized from eugenol
through a rearrangement reaction. Isomerization
of eugenol was carried out over M(II)Al binary

hydrotalcites where M(II) = Mg, Ni, Cu, Li or
Co. The catalyst with M(II)/Al atomic ratio of
3.0 was synthesized by coprecipitation. Among
the catalysts studied, Ni Al-HT offered
maximum conversion of 77% at 200 C in 6 h
using DMF as solvent. Interestingly, -HT

3

3

o

Ni Al

Fe(Cp) PF : An efficient catalyst for addition of TMSCN to carbonyl compounds  and
synthesis of -aminonitriles under solvent free conditions

2 6

α

α
α

α

-Aminonitriles are valuable intermediates for
the synthesis of -amino acids and a variety of
nitrogen-containing heterocycles such as
imidazoles and thiadiazoles. We have developed
a clean and environmentally friendly protocol
for the one-pot synthesis of -aminonitriles
with up to 94% yield, from ketones/aldehydes in

combination with an amine using readily
available Fe(Cp) PF (5 mol%) as a catalyst and
TMSCN as a cyanide source under solvent-free
condition in 20 min
2007, 692, 4361; 2008, 49,
640).

2 6

(J. Organomet. Chem.,

Tetrahedron Lett.,

R

O

+

NH2

X

Fe[Cp]2 PF6 (1-5 mol%)

RT, neat, 20 min

NH

CN
R

X

�-Aminonitriles
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Solvent free aldol condensation of propanal to 2-methylpentenal
using solid base catalysts

2-Methylpentenal is a commercially important
c h e m i c a l t h a t f i n d s a p p l i c a t i o n s i n
pharmaceuticals, fragrances, flavors, cosmetics
and as an intermediate for the synthesis of
various pharmacologically active compounds.
Commercially, 2-methylpentenal is synthesized
by the aldol condensation of propanal in the
presence of KOH or NaOH taken in
stoichiometric amounts. We observed self
condensation of propanal in liquid phase under
solvent free conditions with solid base catalysts
such as alkali ion-exchanged zeolites, alkali-
treated alumina and hydrotalcite having varied
Mg/Al atomic ratio. A conversion of 97 % with
99 % selectivity of 2-methylpentenal was
achieved using hydrotalcite. The basicity of the

activated hydrotalcites was evaluated using
isomerization of -isophorone to -isophorone
as a model reaction. The initial rate of reaction
was observed to increase on increasing the
amount of catalyst up to 0.1 g and on further
increase in the amount of the catalyst, the rate
was not changed significantly. The reaction
kinetics was observed to be significantly
influenced by the reaction temperature. The
activation energy for propanal condensation
under solvent free conditions was found to be 58
kJmol with activated hydrotalcite of Mg/Al
atomic ratio=3.5. The catalyst was recycled six
times without any significant loss in the
conversion and selectivity (

2007, 278, 135).

α β

-1

J. Mol. Catal. A:

Chemical,

synthesized by other methods such as urea and
hexamine hydrolysis exhibited higher
crystallinity but did not show any conversion.
The observed activity trends could be correlated
with the basicity of the catalysts as estimated
through phenol adsorption. The catalyst could
be reused twice but further reuse resulted in a
drop in the activity. Solvents with high polarity
such as DMF favoured the reaction.

Insignificant conversion (< 5 %) was seen for
calcined (200, 400, 600 and 800 C in air for 6 h)

-HT. The versatility of the catalyst was
checked through isomerization of various
alkenyl aromatics wherein at 160 C, allyl
benzene showed maximum conversion to

-methyl styrene.

o

o

Ni Al3

β (Paper communicated to

Catalysis Today).

One pot synthesis of Hantzsch 1,4 dihydropyridines

Dihydropyridines are of importance in
biological systems as a class of useful drugs
particularly as anti-oxidants. Classical Hantzsch

synthesis is carried out in acetic acid or refluxing
alcohol for long time, however with poor yields.
Multicomponent one-pot synthesis

of Hantzsch dihyropyridine (DHP, I) was
achieved by the condensation of benzaldehyde,
ethyl acetoacetate and ammonium acetate at

room temperature using environmentally
friendly as-synthesized hydrotalcites (HT) and
hydrotalcite-like (HT-like) materials as solid

O

O

O O

2 NH4OAC

Ethanol

Catalyst

N
H

O

O

O

O
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Hydroxylation of benzene to phenol over Cu-containing ternary hydrotalcites

Epoxidation of olefins, in particular styrene to
styrene oxide, is an important reaction as the
product is an intermediate for a host of fine
chemicals. Heterogeneous catalytic pathway
using molecular oxygen as oxidant is an
environmentally attractive route for this
reaction, however it suffers due to poor yield of
the desired epoxide. We have carried out liquid-
phase catalytic epoxidation of styrene to styrene
epoxide at 373 K using molecular oxygen at
atmospheric pressure, in the presence of Co(II)-
exchanged zeolite-X. Styrene conversion of

99% with styrene oxide selectivity up to 68%
was achieved using NaCoX. Styrene oxide
selectivity increased on replacing the sodium
ions with alkaline earth (Ca, Sr, Ba) metal
cations (up to 85%). Such high styrene epoxide

>

One step hydroxylation of benzene to phenol
remains an important challenge both from
synthetic and commercial perspective. The
importance of the reaction stems from the wide-
spread industrial use of phenol in the production
of antioxidants, agrochemicals and polymers.
Selective hydroxylation of benzene to phenol
was attempted over Cu-containing LDHs using
H O as oxidant. Variation in the co-bivalent
metal ions (Zn, Mg, Co and Ni) indicated that Zn
& Mg offered maximum conversion of around
5 - 7 % while Co offered minimum (2.2%).
Subtle variation in the copper concentration
influenced the activity. An optimum catalyst
concentration was identified. Substrate:oxidant
mole ratio variation showed a continuous

increase in the conversion of benzene selectively
to phenol, up to certain level, above which it
decreased. An increase in the conversion was
noted with an increase in temperature up to 65 C
for CuZnAl systems and with a further increase,
the conversion decreased. Influence of reaction
time over CuZnAl-HT showed an increase in the
conversion (substrate:oxidant mole ratio of 1:1
at 65 C) with an increase in time up to 48 h.
Solvent variation indicated that among the
solvents screened, pyridine and acetonitrile
were found to be best. Addition of water as a co-
solvent along with pyridine or acetonitrile had a
negative influence on the conversion of benzene
to phenol. Catalysts were not found to be
reusable irrespective of the solvent.

2 2

2+

o

o

Co - exchanged zeolite-X as efficient heterogeneous catalysts for
epoxidation of alkenes by molecular oxygen

2+

DMF-NaXCo2+ + O2 DMF-NaXCoOO
(I)

DMF-NaXCoOO.

(II)

Co
O

O

DMF-NaX

O O

O

H

H

O

H+

(III)

(IV)

decomposition

benzaldehyde

Styrene epoxide

formaldehyde

Styrene

3+

O

2+

Oxidative addition

Migratory Insertion

base catalysts. Among the catalysts screened,
was the most active for benzaldehyde

(73% yield in 6.5 h with NH OAc as N-source) in
acetonitrile solvent. The high activity of this
catalyst is attributed to cooperative contribution
of acid-base bifunctional sites. The versatility of
these materials was checked by employing

various aldehydes (acyclic, cyclic and aromatic)
which showed reasonable yields of DHPs over
Mg Al. The direct condensation of enamine with
benzaldehyde has been proposed as a probable
reaction mechanism ( 2008, 338,
121).

Mg Al2

24

Appl. Catal. A,
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Catalytic Hydroformylation

Kinetic parametric optimization of the multi–step reactions for the synthesis of
C  aldehydes/alcohol from propylene in a single pot8

selectivity using a heterogeneous catalyst was
observed for the first time. Co -exchanged, and
alkali and alkaline earth metal ion promoted Co-
X Faujasite zeolites, efficiently catalyzed the
epoxidation of alkenes with molecular oxygen.
The Co ions located in supercages are
implicated in the activation of O for the
epoxidation. Similar catalysts (Co-exchanged

Y) have also been studied for epoxidation of
-pinene with molecular oxygen with nearly

47 % conversion and 61 % epoxide selectivity
using DMF as solvent. The nature of solvent
used was critical ( 2006, 244, 208;

, 2007, 277, 72; US
Patent, 7, 345, 182).

2+

2+

2

α

J. Catal.,

J. Mol. Catal. A: Chemical

Energy efficient multi-step single pot reactions
have become an area of significant application
potential for the synthesis of fine chemicals.
Investigations on the kinetic aspects of the multi
step reactions are fundamentally important for
understanding the stages of formation of various
products with time which then dictate their
efficient utilization for further conversions in the
same reactor. Kinetics of multi–step reactions,
hydroformylation, aldol condensation and
hydrogenation, carried out in a single pot was
investigated for the synthesis of C aldehydes

and alcohol from propylene using an
eco–friendly multi–functional heterogeneous
catalyst system [HF/HT] where [HF] =
HRh(CO)(PPh ) and [HT] = hydrotalcite.
Kinetics studies indicated the rates of reactions
increase with [HF], [HT], Mg/Al ratio in HT,
aldol temperature, and partial pressures of CO
and H . The rates of hydroformylation and aldol
condensation under optimised conditions were
2.5-3 times higher than with commercially used
[HF+KOH] catalyst (
2008, 47, 3795).8

3 3

2

Ind. Eng. Chem. Res.,

One pot synthesis of C  aldehydes and alcohol from
propylene: propylene = 10 atm, CO = 5 atm,
H  = 15 atm, [HF/HT(3.5)] = 700 mg, HT/HF ratio = 7,
T = 150 °C, t = 12 h at 1000 rpm

8

2

Rhodium complex encapsulated hexagonal mesoporous silica as
nanophase reactors for effective alkene hydroformylation 63
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Asymmetric Catalysis

Aqueous biphasic hydroformylation of long chain alkenes catalyzed by water soluble

cobalt complex

Chirality has significant effects on the
physiological activity of biomolecules. When
drugs are composed of racemic mixture,
differences in the biological activities of each
enantiomer are often observed. To meet the
growing demands for chiral pharmaceuticals,
various synthetic intermediates have been

extensively produced by chemo-catalytic and
bio-catalytic methods. The institute is working
for over a decade on the development of chiral
catalysts for various asymmetric organic
transformations. During the period of reporting
the following reactions were studied.

Aqueous biphasic catalysis has opened a new
perspective for transition metal complex-
catalysed homogeneous hydroformylation of
olefins. As a result, the constraint of poor
solubility of the higher olefins has been
overcome by conducting the reaction in the
presence of co-solvent and surfactant to achieve
i n d u s t r i a l l y p r a c t i c a b l e r a t e s . T h e
hydroformylation of 1-octene and 1- was carried
out using water soluble CoCl (TPPTS) (TPPTS
= Tri ( -sulphophenyl) phosphine trisodium

decene salt) catalyst in the presence of added
surfactant and water miscible solvents.. The
addition of cetyltrimethyl ammonium bromide
(CTAB) increases the conversion (95%) and
selectivity (90–95%) for aldehyde whereas the
addition of TPPTS suppressed the leaching of
the complex from aqueous phase to organic
phase and facilitated the easy separation of the
two layers ( , 2008,
282, 99).2 2

m

J. Mol. Catal. A: Chemical

Heterogeneous hydroformylation

Hydroformyla t ion is prac t iced under
homogeneous conditions in industries. Even
though homogeneous catalysts give higher
conversion, selectivity and turn over frequency,
they are difficult to recycle. The rhodium
complex HRhCO(PPh ) was encapsulated
within the pores of hexagonal mesoporous silica
(HMS) by in situ synthesis (Rh-HMS). Detailed
investigations were performed on the effects of
temperature, catalyst amount, pCO, pH and
complex to TEOS weight ratio for the
hydroformylation of 1-hexene. At lower
temperatures the selectivity and n/iso ratio of
aldehydes were higher. The catalyst showed
good thermal stability and recyclability giving

excel lent convers ion (100%) for the
hydroformylation of 1-hexene. In similar
fashion, the hydroformylation of styrene with
100% conversion, yielding selectively the
desired aldehyde, was also possible. The
kinetic performance of the catalyst was favored
on increasing the amount of the catalyst, styrene
concentration, partial pressure of H and
temperature. The rates were decreased on
increasing the partial pressure of CO. The

ratio of the aldehydes with Rh–HMS
was ~1.8 times more than for the homogeneous
catalyst. The heterogeneous catalyst was
separated and reused seven times.

3 3

2

2

iso

iso/normal

(
2008, 296, 61)

J. Mol.

Catal. A: Chemical,
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Enantiomerically pure -amino alcohols are the
key structural units found in many biologically
active compounds, fine chemicals and chiral
auxiliaries. Enantioselective ring opening
reaction of various epoxides with anilines
using generated chiral Ti(IV) complexes
of various chiral Schiff bases provided desirable
aminoalcohols in high optical purity under

microwave irradiation. Excellent yield (98%) of
-amino alcohols with >99% enantiomeric

excess (ee) was achieved in all ARO reactions.
Dimeric catalysts were recycled four times
without any appreciable loss in performance.
( 2006, 1303;

2006, 47, 5277; , 2008,
3118).

β

meso

in situ Eur. J. Org. Chem., Tetrahedron

Lett., Eur. J. Org. Chem.

β

20 mol% Ti(OiPr)4, chiral Schiff base

0 oC, Toluene, chiral additive
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chiral Schiff bases

AKR of racemic terminal and -epoxides is
an efficient strategy which provides enantiopure

-amino alcohols and epoxides in a single
step from cheaply available terminal/
epoxides as shown in the scheme above. Cr(III)
salen complexes were found to be highly regio-,
diastereo- and enantioselective in asymmetric
ring opening of and terminal epoxides with
anilines at RT and under microwave irradiation.
The catalysts had worked well up to five cycles

with retention of enantioselectivity. The
reactons were also studied in the presence of
ionic liquids which serve as green reaction
media. Excellent yield and enantiomeric excess
( ) of the epoxides and -amino alcohols were
achieved in a short reaction time with recycle of
the catalysts ( 2006, 17,
1638; 2007, 19, 809; Paper
communicated to ).

trans

trans

trans

trans

ee

Tetrahedron Asymmetry,

Chirality,

Eur. J. Org. Chem.

β

β

Asymmetric kinetic resolution (AKR) of trans/aryloxy/terminal epoxides with amine and
amine derivatives using monomeric and polymeric Cr(III) and Co(III) salen complexes
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R1 and R2 = various substituted alkyl
groups

Enantioselective asymmetric ring opening (ARO) of meso epoxides with
amines catalyzed by chiral monomeric and dimeric Ti(IV) complexes
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Heterogeneous catalyst for asymmetric nitro-aldol reaction

Nitroaldol reaction of carbonyl compounds is
one of the most important C–C bond forming
reactions where the corresponding -nitro
alcohols are useful chiral building blocks. In this
direction, copper and complex of chiral amino
alcohol was immobilized on mesoporous
materials like SBA-15 and MCF and used as
catalysts for asymmetric nitro aldol reaction of
different aromatic-, aliphatic-, unsaturated-

alicyclic aldehydes in the presence of achiral
and chiral additives at room temperature. High
conversion with up to 99% ee was achieved with
4-bromobenzaldehyde in the presence of chiral
additive. Chiral copper catalyst immobilized on
SBA-15 worked well up to five cycles with
retention of enantioselectivity

β

α β, -

(Patent

Application No: 148NF2009/IN).

R H

O

+ H3C NO2
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OH
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Asymmetric synthesis of cyanohydrins by reaction of aldehydes with different
source of cyanide catalyzed by recyclable chiral monomeric/dimeric/polymeric
Ti(IV)/V(V)/Mn(III) salen complexes

R1 R2

O
+ CN

TPPO, CH2Cl2, r. t.

NC

R1 R2

OH

NaCN/KCN, trimethylsilyl cyanide, ethyl cyanoformateCN =

Salen complexes of Ti, V, Mn

Asymmetric cyanation reaction is an important
area of research as ithe resultant cyanohydrin
has potential applications in pharmaceuticals
and agrochemicals. Chiral monomeric/dimeric
and polymeric salen complexes of titanium,
vanadium and manganese metal ions were
synthesized and used as efficient catalysts for
asymmetric cyanation of aldehydes and ketones
using different sources of cyanide (NaCN/KCN,

trimethylsilyl cyanide, ethyl cyanoformate) at
RT to –20 °C to give the desired cyanohydrin in
high (up to 96%) and yield (95%)
( , 2006, 17, 2659;

2006, 3175;
, 2007, 264, 140;

, 2007, 252, 593; Paper communicated to
).

ee

Tetrahedron Asymmetry Eur. J.

Org. Chem., J. Mol. Catal. A:

Chemical Coord. Chem.

Review

Chirality
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Further applications of green bromine

Bromo derivatives synthesized with
BR-S and licensed to industries

A pract ical and eff icient
synthetic protocol for the
c a t a l y t i c o x i d a t i v e
homocoupling of terminal
alkynes was developed to access
1,3-diynes under very mild
conditions. For most alkynes the CuCl/DBU/TMEDA-catalytic system proved to be very successful.
O was used as oxidant and in most cases the desired product could be isolated in high yields without
any side product formation.

2

Oxidative homocoupling of terminal alkynes

It has been reported in previous biennial reports
that the 5:1 (molar ratio) sodium bromide-
sodium bromate salt mixture obtained as
intermediate in liquid bromine manufacture is
useful for several bromine addition reactions.
Moreover, when converted to a 2:1 ratio ( ),
the composition is ideal for many substitution
reactions with high bromine atom efficiency.
During the period under review, the scope of the
reagents was expanded greatly including
development of an improved process for the

manufacture of -nitrobenzyl bromide (licensed
t o C h e m c o n ) . Te c h n o l o g y l i c e n s i n g
arrangement was entered into with M/s Archean
Industries for preparation of as part of the
process of bromine recovery from bitterns. The
licensing protocol also included sharing of
protocol for the synthesis of several useful
bromo derivatives (tetrabromobisphenol-A;
b r o m o x y n i l ; t r i b r o m o a n i l i n e ; -
bromosuccinimide; bromobenzene) utilizing the
reagent.

BR-S

p

BR-S

N

( . 2008, 10, 232),Green Chem

67



fiNys f}okfÔZd fjiksVZ esa geus vfr'kq) ,oa mUur
lQsnh;qDr ued dh çkfIr gsrq fodflr dh xbZ uohure
i)fr dk mYys[k fd;k gSA mDr çfØ;k ds mi;ksx }kjk
dsfY'k;e rFkk ds fuEu Lrjokyk lk/kkj.k ued dk
mRiknu fd;k tk ldrk gSA ;g ns[kk x;k gS fd ued esa
dsfY'k;e dk Lrj vR;f/kd de gks tkus dh ot+g ls
dsfY'k;e@esXusf';e vuqikr foijhr gks tkrk gS tcfd
DyksjvkYdyh fofuekZrkvksa dks dsfY'k;e@esXusf';e dk

vuqikr dh vko';drk gksrh gSA vUosÔ.k i'pkr
;g fu"dÔZ feyk fd LQfVdhdj.k ds ik= esa lkafnzr
czkbu dk Lrj gksus ls esXusf';e vksDlh la;kstu
dh jpuk dks c<+kok nsrk gS tks lk/kkj.k /kqykbZ ls gVk;k
ugha tk ldrkA ifj.kke Lo#i ued esa esXusf';e dh
v'kq)rk c<+rh gS tks dsfY'k;e@esXusf';e ds vuqikr dks
foijhr djrh gSA ;g ns[kk x;k gS fd ckf"ir gksusokys
czkbu dh dk FkksMk lek;kstu djus ls bu esXusf';e

vksDlh la;kstuksa dk fo?kVu gks tkrk gS rFkk ls
ds bfPNr vuqikrokyk ued çkIr fd;k tk ldrk gSA
bu voyksduksa dk vuqlj.k djds] leqnzh rFkk Hkwfexr
czkbu esa ls dsfY'k;e@esXusf';e ds lgh vuqikrokys lkSj
ued ds mRiknu ds fy;s mUur çfØ;k fodflr dh xbZ
gSA bu mUur çfØ;k }kjk lkSj ued cukus ds fy,] czkbu
dks LQfVd ik= esa vkosf'kr djus ls igys mfpr
Å.khZdkjdksa ¼¶yksD;qysVhax ,tUV½ }kjk vo{ksfir

dh v'kqf);k¡ rFkk Dys v'kqf);ksa dks nwj fd;k
tkrk gSA 'kq) czkbu LQfVd ik= esa vkosf'kr djds
ckf"ir gksusokys czkbu dk fu;af=r fd;k tkrk gSA
bl i)fr }kjk çxr ued esa dsfY'k;e] esXusf';e rFkk
lYQsV dh v'kqf);k¡ de gks tkrh gS rFkk
dsfY'k;e@esXusf';e dk bfPNr vuqikr çkIr fd;k tk
ldrk gS tks Dyksj vkYdyh m|ksxksa ds fy;s vR;f/kd
mfpr gSA

SO

2:1

pH >7

pH

Ca Mg

CaCO

pH

4

4≥

2 2

lkSj ued esa dsfY'k;e v'kqf);ksa ds lanwÔ.k feykoV
tkuus ds fy;s] ds tyh; ksy esa ls rd
dh jsat esa rd dh ?kqyu'khyrk ls
rkieku ij v/;;u fd;k x;k gSA ?kksy dk FkksMk de
djus ij dh ?kqyu'khyrk c<+hA
ij dh lkanzrk ij dh
?kqyu'khyrk esa egÙke o`f) ikbZ xbZA gSjkuh dh ckr
gS fd lk/kkj.k dh rqyuk esa ij

dh ?kqyu'khyrk esa o`f) ikbZ xbZA geus
flLVe esa ls rkieku rFkk fofHkUu

ij ?kksy dh ?kurk ] ';kurk rFkk /ofuxfr dk
ekiu fd;kA /ofuxfr vkSj çk;ksfxd ?kuRo dk mi;ksx
djds ?kksy dh le,UVªksih laihMdrk fudkyh xbZA

okys ?kksy ds fy, mPprj rFkk ns[kh xbZA

NaCl 2.5 8.5
pH CaSO 2H O 35

pH
CaSO 2H O 2.5 pH

NaCl 15% w/v CaSO 2H O
12%

pH(7) 8.5 pH CaSO

2H O CaSO +
NaCl + H O 35 pH

(p) (n) (w)

8.5
pH n Ks

?k

4 2

4 2

4 2

4

2 4

2
0

;g igys fjiksVZ fd;k x;k gS fd ued mRiknu ds fy;s
fu/kkZfjr ek=k esa feykdj czkbu dk
lYQsVfoghuhdj.k djus ls LQfVd ik= esa czkbu
vkosf'kr djus ls igys ls T;knk ftIle vyx gks
tkrk gSA ;g Hkh fjiksVZ fd;k x;k gS fd czkbu ls lYQsV
foghuhdj.k }kjk dh mRiknu {kerk

c<+rh gSA tyh; czkbu ç.kkyh esa feykdj
dh ?kqyu'khyrk ij mlds çHkko dk xgu v/;;u

fd;k x;kA bu v/;;uksa ls irk pyk fd feykus ls
dh ?kqyu'khyrk ukV;kRed #i ls de

gksrh gS tcfd ?kqyu'khyrk oØ ds ewy Lo#i dks cuk;s
j[krk gSA foLr`r Mqcs gDdy fu;e ds mi;ksx }kjk

CaCl

90%

NaCl 15-20 %

CaCl CaSO
2H O

CaCl
CaSO 2H O

2

2 4

2

2

4 2

-

czkbu ç.kkyh ij m"ekxfrd v/;;u

lksfM;e DyksjkbM ds tyh; ?kksy esa
dh ?kqyu'khyrk ij dk vlj rFkk HkkSfrd xq.k/keZ

(NaCl) CaSO  2H O
pH

4 2

tyh; ?kksy esa feykus ij dh ?kqyu'khyrk ij çHkkoNaCl CaCl CaSO  2H O2 4 2

Hkwfexr@leqnzh czkbu esa ls dsfY'k;e@esXusf';e ds mfpr vuqikrokys]
mPp xq.koÙkk;qDr] vkS|ksfxd Lrj ds lkSj ued dh çkfIr

ued ,oa leqnzh jlk;u
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NaCl dh LQfVd vkdkj dh cukoV esa ifjorZu

/kksy esa ls cus ds LQfVd dh vkdkfjdh esa dh v'kqf);ksa ds çHkko ij v/;;uNaCl Mn2+

vknr ifjorZdks dk mi;ksx fd;s fcuk ljy ;kaf=d rjhdksa ls rFkk
dh xksykdkj LQfVd rS;kj djuk

NaCl
KCl

;wfj;k rFkk mlds ltkr ¼gkseksyksx½ Xyk;lhukekbM dk dEI;qVs'kuy v/;;u & lksfM;e DyksjkbM ds
lkFk LFkk;hdj.k rFkk lkis{k lgHkkfxrk

laØfer esVy vk;u dh LQfVd çd`fr esa ifjorZu ykus
dh {kerk ifjfpr gSA bl vknr esa ifjorZu dk ykHk ;g
gS fd bldk fuEu lkanz.k ¼ ihih,e½ rd
mi;qDr gSA ,d vUosÔ.k esa] d{k ds okrkoj.k esa] ?kksy esa
ls LQfVd curs le; mldh vkdkfjdh esa dh
v'kq)rk ds çHkko dk v/;;u fd;k x;kA blls ;g Kkr
gqvk fd ds vfrlar`Ir ?kksy esa fLFkr dk
LQfVdhdj.k ij çHkko ugha gksrkA ;|fi bldk bfPNr

fodkl dh ihih,e lkanzrk ij ik;k x;k
tcfd ds lar`Ir la;kstu esa ls] d{k ds
okrkoj.k esa rFkk ls rkieku ij gYds pqacdh;
foyksMu }kjk LQfVdhdj.k gqvk D;ksafd ;wfuV lsy
çkpyksa esa cgqr FkksMk ifjorZu gksrk gSA blls Kkr gksrk gS
fd vk;u~l fLFkj Iysu ds lrg ij vo'kksfÔr
gksrs gSa ftlls ?kksy ls çkIr gq, ued LQfVd dh
lajpuk ?ku gksrh gSA

10-1000

Mn

Mn

MnCl 600
4.3 mdm

50

Mn 100
NaCl

2+

2+

3

2+

NaCl

2

igys ds f}okfÔZd fjiksVZ esa tSlk mYys[k fd;k x;k gS]
vknr ifjorZdksa dk mi;ksx fd;s fcuk ljy ;kaf=d
rjhdksa ls ç;ksx'kkyk Lrj ij ekbØksu dnokys
xksykdkj ued LQfVd cuk;s x;s gSaA ç;ksx'kkyk Lrj ls
csap Ldsy ij xksykdkj LQfVd cukus dh çfØ;k

fodflr dh xbZ gSA rnqijkar xksykdkj LQfVd
cukus ds fy;s Hkh blh çfØ;k dk lQyrkiwoZd mi;ksx
fd;k x;k gSA ,UVhdsdhax ;kstdksa ls mipfjr xksykdkj

LQfVd us] ?kukdkj dh rqyuk esa eqDrL=ko
n'kkZ;kA

300-500

KCl

NaCl

6-311 + G* 6-311 + G** B3LYP

DFT

(III)

DA/PWC/DND
(-CONH2)

Na+ Ca- (100)

rFkk vk/kkj lsV ij
ds dk;kZRed mi;ksx }kjk ;wfj;k rFkk Xyk;lhukekbM ds
LFkk;hdj.k O;ogkj ds ckjs esa vUosÔ.k fd;k x;k gSA
v/;;u fd, x, lHkh Lrjksa ij vkSj tyh; voLFkk esa Hkh
;wfj;k ,dyd U;wure ik;s x;sA Xyk;lhusekbM ds
gkbMªkstu ca/k oSfÜod U;wure fLFkj j[kus ds fy,
egRoiw.kZ gSaA ca/k ifjHkze.k] Xyk;lhusekbM ds fLFkjhdj.k
ds fy, ukbVªkstu mRØe.k vojks/k dk Hkh fjiksVZ fd;k
x;kA ifj.kkeksa ls lq>ko feyk fd lksfM;e
DyksjkbM dh vknr ifjorZu ds fy;s mÙkjnk;h gks ldrh
gSA Xyk;lhusekbM ty esa lksfM;e DyksjkbM dh lrg

ds çfr de vkdÔZ.k fn[kkrk gSA ;wfj;k esa ukbVªkstu
dh lwphLraHk ¼ihjkehMkyhVh½ us lksfM;e DyksjkbM dh
lrg ij ijLij fØ;k ÅtkZ dks çHkkfor ugha fd;kA
ijLij fØ;k ds çdkj ls vuqeku gqvk fd ;wfj;k vkSj
Xyk;lhu dk Lrj] lksfM;e DyksjkbM
ds Lysc eksMy ij ,ekbM dh fØ;kRedrk

rFkk vk;u~l nksuksa ds lkFk lrg ij
ijLij fØ;k djrh gSA fQj Hkh bu ;kstdksa ds dkckZs>hy
vksDlhtu lksfM;e vk;uksa ds lkFk lrg ij çHkkoh fØ;k
djrk gSA

vkdfyr dh vkSlru vk;fud lfØ;rk]
vk;fud 'kfDr ds c<+us ls de gksrh gSA m"ekxfrd
?kqyu'khyrk mRikn dh rqyuk ?kqyu'khyrk fooj.k ds
}kjk çkIr fd, x, mRikn ls djus ij nksuksa esa dkQh varj

ik;k x;kA bl varj dks Mqcs gDdy fu;e }kjk le>k;k
x;k gS vkSj ;s v/;;u] rFkk lYQsV dh U;wu
v'kqf);ksaokyk ued cukus esa egRoiw.kZ gSaA

CaSO 2H O
Ca, Mg

4 2 -
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uSuks lajfpr ds laÜysÔ.k ij gekjs igys ds
v/;;uksa dh fujarjrk esa] ljy foyk;d ekxZ ls fu;af=r
laÄuu }kjk fcVuZ vk/kkfjr esXusf';e DyksjkbM ,oe~
;wfj;k dh] bfFkyhu Xyk;dksy ds lkFk çfØ;k djds
vk;rkdkj gkbMªksesXuslkbV ekbØks'khV cuk;k x;kA
gkbMªksesXuslkbV ekbØks'khV dk ls ij ngu djds
esXusf';k mRiUu fd;k x;k vkSj bldh vkdkfjdh esa dksbZ
ifjorZu ugha gqvkA uSuks LQfVd ls ekbØksu
yEch ,oe~ pkSMkbZokyh esXusf';e 'khV cukbZ xbZ

ftldk lrgh {ks= ¼csV ljQsl½
csUtkMhygkbM rFkk ,lhVksfQuksu ds laÄuu esa foÔe
vk/kkfjr mRçsjd ds #i esa ekbØks'khV us ?k.Vs esa

ifjorZu rFkk ckj lQy mi;ksx dh dk;Z{kerk
n'kkZ;hA fuEu ek=k esa vkWDlkbM vk;u dh mifLFkfr esa
Hkh foLr`r lrg {ks= ds dkj.k fo'ksÔ #i ls lfØ; gS &
;g v/;;u ls Kkr gqvkA v/;;uksa us Hkh

ekbØks'khVl dh mRçsj.k lfØ;rk dk leFkZu
fd;kA

MgO

450

MgO 2-3
4-5 Nm

106 M g

MgO 4
99.0% 3

PL TPD-CO
MgO

0

2

2

dejs ds rkieku ij rjy jgus okys vk;fud inkFkZ muds
vf}rh; HkkSfrd ,oa jklk;fud dk;ksZ esa mi;ksx gksusokys
ijaijkxr ck"i'khy dkcZfud lkWYoSaVl dks gfj;kyh
LFkkukiUu ds #i esa çfrLFkkiu dj jgs gSaA
bfeMsMh;e vk/kkfjr vk;fud rjy inkFkksZ ds fy;s
lajpuk laifr lg&laca/k LFkkfir fd;s x;sA bu rjy
inkFkksZ dk lQsZDVUV O;ogkj tyh; ek/;e esa irk yxk;k

x;kA blds vykok] mudh mi;ksfxrk ds foLrkj ds fy,
ikjaifjd dkcZfud rjy inkFkksZ esa mudk feJ.k O;ogkj
tkapk x;kA fcVuZ esa ls mPp 'kq) ued dh çkfIr ds fy,]
ck;ksekl çkslsflax esa] czkbZUl esa ls dherh /kkrqvksa ds
p;ukRed fodkl ds fy, vkSj ÅtkZ ds HkaMkju ds fy,
bysDVªksykbV ek/;e ds #i esa muds vuqç;ksx dk irk
yxk;k tk jgk gSA

10%
13

300

4.5ued foyk;d esa ls fo'ksÔ #i ls cuk;s x;s /kuk;u
fofue; jst+hu }kjk ckj ikfjr djds v/;;u fd;k
x;kA çkjaHk esa foyk;d esa vk;ksMkbM dh lkanzrk

ihih,e dh Fkh vkSj blls Kkr gqvk fd çfrpØ xzke
vk;ksMkbM ik;k x;kA

iksVkf'k;e DyksjkbM ds lkFk ;wfj;k lgHkkfxrk dk v/;;uDFT

vk;rkdkj ekbØks'khV ij vk/kkfjr uSuks fcYMhax Cyksd rS;kj djuk]
xq.k/keZ rFkk mRçsjd ds ckjs esa v/;;u

dejs ds rkieku ij rjy vk;fud inkFkZ

lkafnzr ued foyk;d esa ls vk;ksMhu dh çkfIr

ÄuRo Qyu fl)kar ¼MsUlhVh Qad'kuy Fkh;jh ½ dk
mi;ksx djds iksVkf'k;e DyksjkbM dh lrg ij ;wfj;k
dh lgHkkfxrk ds ckjs esa la'kks/ku fd;k x;kA Lysc eksMy
dk mi;ksx djds dh lrg ds
lkFk ;wfj;k dh lgHkkfxrk dh lax.kuk dh xbZA
blds vykok dksLeks lkrR; ekWMy ds lkFk ?kksy ds çHkko
dh Hkh lax.kuk dh xbZA ;g fofnr gS fd ;wfj;k v'kqf)
dh mifLFkfr esa lksfM;e DyksjkbM ds ØhLVy dh vknr
esa ifjorZu gks tkrk gS rFkkfi mPp letkr dk
foLr`r v/;;u ugha fd;k x;kA gekjs iwoZys[k esa crk;k gS
fd lksfM;e DyksjkbM dh fo'ksÔ lrg ij ;wfj;k dh

ijLij fØ;k ls mldh Äukdkj dh vknr v"VQydh; esa
ifjofrZr gksrh gSA ;wfj;k
fØ;k dk ds lkFk leku lrg vfHkxe ls Kkr gqvk
fd ;wfj;k dh vkdkfjdh dks çHkkfor ugha djrkA
geus dEI;qVs'kuy fo'ysÔ.k ds ijh{k.k gsrq ç;ksxkRed
v/;;u fd;kA blls Kkr gqvk fd ;wfj;k ds ?kksy esa cu
jgs LQfVd ?kukdkj g® rFkk ;kstdksa dh çHkkoh
ijLij fØ;k ekWMsy dh ifjiqf"V djrs gSa tks LQfVdksa ds
vkdkj esa ifjorZu djrk gSA LQfVdksa dh ;wfj;k esa
leku ç;ksx djus ij v"VQydh; LQfVd çkIr gq,A

DFT

KCl (100), (110), (111)
DFT

KCl

(Langmair 23 5406(2007))
KCl
KCl

KCl

NaCl
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lekdfyr çfØ;k }kjk lYQsV ls le`) fcVuZ esa ls lYQsV vkWQ iksVk'k dk mRiknu(SoP)

lh,l,elhvkjvkbZ&guhosy ds lg;ksx ls elZcsxZ çfØ;k }kjk mUur iksVk'k çfØ;k

fcVuZ esa ls de lksfM;eokyk ued

esllZ vkphZ;u dsehdy bUMLVªh] pSUubZ dks gekjs
çk;ksfxd lksYV QkeZ esa lekdfyr çfØ;k }kjk lYQsV ls
le`) fcVuZ esa ls lYQsV vkWQ iksVk'k ds mRiknu dk
fun'kZu fn;k x;kA bl ikVhZ us dPN ds cMs j.k ds fcVuZ
esa ls cukus ds fy, yk[k Vhih, dh {kerkokyk

IykUV yxkus ds fy;s xqtjkr esa dPN ds cMs j.k esa
,dM+ tehu miyC/k dh gSA bl IykUV dks tYn

gh yk[k Vhih, dh {kerkokyk cuk;k tk,xkA bl ikVhZ
us fcVuZ ls dkbukbV fefJr ued ds mRiknu ds fy;s
vfHk;ku 'kq# dj fn;k gSA

“ ”

SoP 1

60,000
3

dkbukbZV fefJr ued esa ls E;wjsV vkWQ iksVk'k
,eksfu;e lYQsV rFkk esXusf';e gkbMªksDlkbM rFkk
lYQsV le`) fcVuZ esa ls lYQsV vkWQ iksVk'k dk mRiknu
djus ds ckn cps gq, vif'k"V fcVuZ esa ls ,eksfu;k ds

mRiknu }kjk mijksDr vuqlkj igys fodflr dh xbZ
çfØ;k dks mUur cuk;k x;kA laLFkku us igys gh bl ij
dk;Z 'kq# dj fn;k gSA

(MoP),

oÔZ ds f}okfÔZd fjiksVZ esa geus mYys[k fd;k gS
fd esllZ fgUnqLrku yhoj fyfeVsM ] eqacbZ dks de
lksfM;eokys ued mRiknu dh çkS|ksfxdh dk gekjs
çk;ksfxd lksYV QkeZ esa fun'kZu fn;k x;kA rr~i'pkr

lgk;ekrk lkWYV jhQkbujh fyfeVsM] rwrhdksjhu]
¼rfeyukMq½] tgk¡ ikVhZ ued 'kqf)dj.k dk dk;Z dj jgh
gS] ogk¡ Hkh geus bl çfØ;k dk funZ'ku fd;kA

2004-06
(HUL)

200
CSMCRI

Vu Ldsy ij vfr'kq) lkSj ued mRiknu dh
dh çkS|ksfxdh xqtjkr esa uoy[kh ds lksYV

odZl dks gLrkarfjr dh xbZ rFkk fun'kZu fn;k x;k tgk¡

ls esllZ xzklhe fyfeVsM vius Dyksj vkYdyh IykUV ds
fy, ued çkIr djrk gSA fun'kZu ds nkSjku mPp
xq.koÙkk;qDr ued çkIr gqvkA

esllZ xzklhe fyfeVsM] ukxMk ds fy, vfr'kq) lkSj ued mRiknu dh çkS|ksfxdh

çkS|ksfxdh gLrkarj.k
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o"kZ esa foÜysf"kd foKku foHkkx ds varxZr dsanzhd`r
midj.k lqfo/kk dk mn~Hko gqvk tks laLFkku dh vkarfjd
ifj;kstukvksa ,oa Hkqxrku ds vk/kkj ij cká laxBuksa ds
uewuks gsrq foÜysf"kd vkSj ckSf)d va'knku iznku djrk gSA

foHkkx uohu foÜysf"kd fof/k;ksa ds fodkl rFkk
ekStwnk fof/k;ksa esa la'kks/ku ds y{; ds izfr yxkrkj
lefiZr gSA lHkh midj.k l?ku mi;¨x esa gSA

fofHkUu foÜys"k.k gsrq ykxw lkekU; nj }kjk vkyksP;
vof/k esa iznku dh x;h dqy lsokvksa dk ewY;

laxf.kr gksrk gSA izdk'kuksa vkSj rduhdh
izfrosnuksa dh xq.koÙkk ij foHkkx dk ;ksxnku vR;Ur
egRoiw.kZ gSA fu;fer lsok ds brj] foHkkx dk uohu
foÜysf"kd fof/k;ksa ds fodkl esa egRoiw.kZ ;ksxnku gSA

2002

5,41,13,820/-

;g

o"kZ ds izkjaHk esa LFkkfir V¡ªkfLe'ku bysDVªkWu
ekbØksLdksih mi;qDr fØLVyh; uewuksa esa ySfVl fo;kstu
izkIr djus gsrq ,d cgqeq[kh rduhd gS lkFk gh inkFkZ
foKku] tho foKku] fpfdRlk foKku ,oa vfHk;kfU=dh
foKku gsrq lokZf/kd mi;ksxh rduhd gSA Vh-bZ-,e-
foÜys"k.k bysDVªkWu ds yxHkx lHkh HkkSfrd xq.kksa( ;Fkk
lapj.k] foorZu] fc[kjko dk mi;ksx fofHkUu mi;ksxh
tkudkjh iznku djus gsrq djrk gSA
dkcZfud ,oa tSo inkFkZ Vh-bZ-,e- esa vkerkSj ij] fo'ks"kr%
mPp Rojd foHko ¼ fdyks oksYV½ ij vfLFkj gksrs gSa]
tks ckjhd lajpukvksa ds fu:i.k esa ck/kd gksrk gSA vr%
thok.kqvksa ,oa vU; tSo inkFkksZa ds Nk;kadu~ gsrq VaxLVu
vk/kkfjr vfHkjatd }kjk mi;qDr iqVhu dh ,d vfHkuo
i)fr fodflr dh x;hA mi;qDr iksV thok.kqvksa dh mPp
ÅtkZ fofdj.k esa iznkg ls laj{kk djrk gSA bl izdkj ge
d'kkfHkdk tSls lw{e lajpuk dks Hkh ns[k ikrs
thok.kq dYpj 'kksjcs ds e/;&nSfudh&pj.k ls thok.kqvksa
dks izkIr fd;k x;kA dksf'kdkvksa dks rhu ckj

,oa
QksLQsV cQj esa /kks;k x;kA uewuksa dks LFkkf;Ro iznku
djus gsrq XywVsjkyfMgkbM esa iquZfuyacu dj
feuV rd lkekU; rkieku ij j[kk x;kA LFkkf;Ro ds
uewus dks lko/kkuhiwoZd fVdh;k ds :i esa <kyk x;k rFkk
/kqykbZ ds ckn r`rh; ifj{k.k cQj esa iqu% fuyacu fd;k
x;k rr~iÜpkr dksf'kdkvksa dks dkcZu ysfir rkacs dh Vh-bZ-
,e- fxzM ij Mkyk x;kA vfrfjDr dksf'kdksvksa dks lks[rk
dkxt dh enn ls fxzM ds fdukjks ls gVk fn;k x;kA ik¡p
feuV ds vUrjky ds ckn dksf'kdkvksa dks udkjkRed
vfHkjatd QkLQksVaxfLVd ,lhM }kjk jaftr fd;k x;k
¼;gk¡ ;wfjukby ,lhVsV vfHkjatd dk iz;ksx Hkh fd;k tk
ldrk gS½A lks[rk dkxt dh lgk;rk ls fxzM ds fdukjksa
ls vfrfjDr vfHkjatd dks gVk fn;k x;kA fxzM dks gok esa
lw[kkus ds ckn mlh fnu d'kkfHkdkvksa dk v/;;u fd;k
x;kA ;g i)fr gekjs tSo izkS|ksfxdh ls lacaf/kr
vuqla/kku vkSj fodkl xfrfo/k;ksa ds fy, mi;ksxh gSaA

2008

200

PIPES

[piperazine-N, N”-bis(2-ethanesulfonic acid)]

3% 30

gSaA

,l-bZ-,e- lqfo/kk dk fu;fer mi;ksx uewuksa ds mPp
fo;kstu izfrfcac izkIr djus rFkk muds jklk;fud
lajpuk esa fo'ks"k ifjorZuksa dks iznf'kZr djus ds fy;s fd;k
tkrk gSA pw¡fd ,l-bZ-,e- izfØ;k ds fofHkUu pj.kksa ls uewus
izkIr dj ds izfØ;kvksa dks le>us gsrq izR;{k ladsr nsrk gS
vr% ,l-bZ-,e- gekjs ?kjsyw vuqla/kku vkSj fodkl
xfrfof/k;ksa esa ehlksiksjl inkFkksZa @mRizsjdksa] lw{e thoksa]
cgqydksa vkfn ds fu:i.k esa cM+s iSekus ij mi;ksx gksrk
gSA tSo&nq"k.kd thoksa ds ca/ku dh fØ;kfof/k] ,oa ja?kzksa ds
fofHkUu i;kZoj.k ifjfLFkfr;ksa esa [kqyus rFkk can gksus dh
fØ;kfof/k dks le>us ds fy;s fofHkUu pj.kksa esa lax`ghr

,l-bZ-,e- N+fo;ksa us dkQh enn dhA
izksdS;ksZV~l ,oa ;wdSfj;ksV~l gsrq o.kZekih laosndksa ds
fodkl ,oa mi;ksx gsrq n`'; vfHkjatu ?kVd ds :i esa
VªkWbZQkLQsV ds mi;ksx laca/kh dk;Z esa] ,l-bZ-,e- fp=kadu
dk mi;ksx izksdS;ksZV~l ¼thok.kq½ ,oa ;wdSfj;ksV~l ¼[kehj½
nksuks izdkj dh dksf'kdk ds ckgjh nhokj dh :i&izfØ;k
esa jatu ds dkj.k cnyko dk v/;;u djus gsrq mi;ksx
fd;k x;kA dksf'kdk lrg dk jaftr ,oa vjaftr nksuks
voLFkkvksa esa fp=kadu fd;k x;kA LdSfuax bysDVªWku che
esa vjaftr dksf'kdk lrg fpduh ,oa jaftr lrg
ÅcM+&[kkcM+ fn[kkbZ nsrh gSA

inkFkZ ,oa tSoh; xq.kks ds fp=.k gsrq V¡ªkfLe'ku bysDVªksu ekbØzksLdksih ¼Vh-bZ-,e-½

inkFkZ xq.k fp=.k gsrq LdSfuax bysDVªkWu ekbØksLdksih ¼,l-bZ-,e-½

foÜysf"kd foKku
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lajpukRed O;k[;k vkSj fof'k"V vuqiz;ksxksa ds fy, ,u-,e-vkj- LisDVªksfefr

lei{k&foi{k leko;o dk xq.k fp=.k

uSuksa&inkFkksZa ds foHksn ds fy;s ,d lk/ku ds :i esa  ,u-,e-vkj-

[kk| ued esa vk;ksMsV vkdyu gsrq ,d oSdfYid fof/k dh ryk'k

,Dl &js izfrnhfIr LisDVªksehVj ¼,Dl-vkj-,Q-½ }kjk rRoksa dk foÜys"k.k

rRoksa ds foÜys"k.k gsrq bUMfDVoyh diYM IykT+ek ¼vkbZ- lh- ih-½ LisDVªksQksVksehVj

fofHkUu L=ksrksa ls izkIr fofo/k ;kSfxdksa dh lajpuk
foospuk esa ,u-,e-vkj- LisDVªksfefr dk l?ku mi;ksx
fd;k tkrk gSA bldk mi;ksx dqN+ fo'ks"k lajpukRed
@foÜys"k.kkRed leL;kvksa dks gy djus esa Hkh fd;k

tkrk gSA ,d esxkgV~tZ midj.k ekbØks besftax
lqfo/kk ds lkFk LFkkfir fd;k x;k gSA tsVªksQk ds cht
tSoMhty gsrq rsy ds fy;s Hkjkslsean L=ksr gSA

500

4,4'

H

& esFkfyuMkbZlkDyksgsDlsvehu lei{k&lei{k]
foi{k&foi{k ,oa lei{k&foi{k T;kferh; leko;oksa ds
feJ.k ds :i esa gksrk gS ,oa ,tks eksbVh ds fy;s nks ladsr
iznf'kZr djrk gSA ,u-,e-vkj- rduhd dk

lQyrkiwoZd mi;ksx mRiknksa ds i`FkDdj.k ,oa i`Fkd
mRiknksa dh 'kq)rk dh fuxjkuh gsrq fd;k x;kA fHkUu jaxksa
ds lkFk 'kq) leko;] flQZ ,d gh ,u-,e-vkj- ladsr
iznf'kZr djrk gSA1

FksykbZu Hkkx ¼ ,oa ½ ds lkFk Mk;,LVj&
Mk;dkcskZfDlfyd vEy ds uyhuqek ,oa iêhuqek inkFkksZa
ds xq.k fp=.k eas ,u-,e-vkj- ,d laosnu'khy midj.k
gSaA FkSfyy izksVkWu ,u-,e-vkj- esa ;k rks lefefr gksxk
;k mlesa lefefr dk vHkko gksxk vkSj bl izdkj og

iM+kslh v.kqvksa ds lkFk detksj lqizkekSfydqyj gkbMªkstu
ca/k ds vfLrRo ds v/;;u gsrq lqjkx iznku djrk gSA
fofHkUu /kzqoh; vkSj xSj /kqzoh; foyk;dksa esa izkIr lajpukvksa
dks ,l-bZ-,e- dh enn ls ns[kk x;k tks ,u-,e-vkj-
fu"d"kksZa ds lkFk laxr jgsA

a b

H
1

;g Kkr gS fd fojatu ikmMj tSls jlk;u vkbMksesfVªd
VkbVªs'ku esa vk;ksMsV ds fy;s xyr ifj.kke ns ldrs gaS]
vr% vk;ksMhd`r ued esa vk;ksMhu dh ek=k ds vkdyu
gsrq ,d ljy fof/k ds fodkl gsrq iz;kl fd;s x;sA

orZeku esa bl dk;Z esa nks fof/k;ksa vkbZ- vkj- LisDVªksLdksih
vkSj vk;u ØkseSVksxzkQh dk mi;ksx fd;k tk jgk gSA

Bksl voLFkk esa fofHkUu uewuksa tSls feêh] fpduh feêh]
[kfut] leqnzh 'kSoky] leqnzh ryN+V] tsVªksQk ds cht
vkfn esa mifLFkr fofHkUu rRoksa dh tk¡p ,Dl-vkj-,Q-

LisDVªksehVj }kjk dh x;hA foÜys"k.k gsrq inkFkZ dh izd`fr
ds vk/kkj ij] uewuk rS;kj djus ls ysdj lEiw.kZ
xq.k&fp=.k rd vfHkuo rjhds rS;kj fd;s x;sA

fofHkUu L=ksrksa ls izkIr uewuksa esa mifLFkr rRoksa ds
foÜys"k.k ds fy, bl midj.k dk cM+s iSekus ij mi;ksx
fd;k x;kA dqN+ egRoiw.kZ uewusa fuEukuqlkj gaS%
¼ ½ cfg"izokg esa Hkkjh@ fo"kkDr /kkrq vk;uksa dh fuxjkuh]
¼ ½ ,sfPNd /kkrq vk;uksa dh mifLFkfr@vuqifLFkfr ds
fu/kkZj.k gsrq] mnk- izfrfdz;k ds nkSjku /kkrq vk;uksa dk
fjlko] ¼ ½ ft;ksykbV ,oa gkbMªksVsYlkbV esa vk;u ds

fofue; dk fu/kkZj.k] ¼ ½ dqN+ pqus gq, uewuksa esa /kkrq
vk;u dh v'kq)rk dk vkdyu] vnk- vkS"kf/k;ka] ¼ ½
tSo&fdz;kvksa ij /kkrq vk;uksa ds izHkko dk v/;;u] ¼ ½
fu"d"kZ.k ds iÜpkr e`nk ijh{k.k] ¼ ½ tSo uewuksa esa
lw{e&iks"kdksa dh mifLFkfr@ vuqifLFkfr dk fu/kkZj.k ,oa
¼ ½ fofHkUu foyo.khdj.k bdkbZ;ksa }kjk tfur ty dh
xq.koÙkk dh tk¡p gsrqA
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viii
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;g iz;ksx {kkjh; ek/;e esa MkbZlksfM;e VkVZjsV ds :i esa
mifLFkr VkVsZfjd vEy ds iqu% izkfIr gsrq fd;k x;kA
VkVsZfjd vEy ds lksfM;e yo.k dk ,p-ih-,y-lh- }kjk
foÜys"k.k tfVy gksrk gSA ,p-ih-,y-lh- esa eksckbZy Qsl
ds :i esa QkLQksfjd vEy dk mi;ksx fd;k x;k] tks
foÜys"k.k ds nkSjku {kkjh; ek/;e ds vEyhdj.k ds fy;s

i;kZIr gSA eksckbZy Qsl dk QkLQksfjd vEy MkbZlksfM;e
VkVZjsV dks ek=kRed :i esa VkVsZfjd vEy esa cny nsrk
gSA rr~iÜpkr VkVsZfjd vEy dk foÜys"k.k lqisydkstsy

LraHk ds }kjk] ih-Mh-,- fMVsDVj esa ij
fd;k x;k vkSj tyh; ek/;e esa bldh ek=k
ihih,e ik;h x;hA

610H 210 nm

0.25

,d vxz.kh nok daiuh dk ,d mRikn] fo?kVu ds iÜpkr
var mRikn ds :i esa gkbMªksthu cukrk gSA daiuh ds
vuqjks/k ij mu uewuksa dk th-lh-,p-,e-,l- }kjk fofHkUu
rkieku vkSj izk;kSfxd ifjfLFkfr;ksa esa] ;g le>us ds
fy;s fd fofHkUu ifjfLFkfr;ksa dk var mRikn ij D;k
izHkko gksrk gS] tkap dh x;hA ;g ns[kk x;k fd nok ds
v.kq mPp vk.kfod Hkkj ds gaS vkSj ,lhVksu esa v?kqyu'khy

gaSA gkykafd] fo?kVu ds ckn cuk ,lhVksu gkbMªksthu
;ksxksRikn ¼gkbMªkthu½ ck"i'khy gksrk gS] vr% blds
foÜys"k.k ds fy;s gsMLisl ,ukykbtj dk mi;ksx djrs
gq, ,d mi;qDr fof/k dk fodkl fd;k x;kA ge
gkbMªkthu ¼fo?kVu½ dks ihih,e ds Lrj ,d
ifjekf.kr dj ldsA ;s fu"d"kZ QkekZ m|ksxksa ds fy,
dkQh mi;ksxh gSaA

0.5

xSj izkd`frd :i ls dkcksZgkbMªsV vck"i'khy gksrs gaS]
blfy, th-lh-,e-,l- }kjk budk izR;{k foÜys"k.k csgn
eqf'dy gSA bu uewuksa ds foÜys"k.k ds fy, dkcksZgkbMªsV
,dydksa dks] mi;qDr fof/k }kjk] ok"i'khy
,YMksy&,flVsV O;qRiUu esa ifjofrZr fd;k tkrk gSaA bu
dkcksZgkbMªsV O;qRiUuksa ds fo'ys"k.k ds fy,] ,d th-lh-,e-

,l- i)fr fodflr dh xbZA fMxzh ls-ls fMxzh
ls- ds rkieku ij feyh@feuV dh izokg nj ls ch-
ih- LraHk dk mi;ksx djrs gq, foÜys"k.k fd;k x;kA
bl i)fr dk cM+h la[;k esa dkcksZgkbMªsV uewuksa ds
ek=kRed foÜys"k.k ds fy, lQyrkiwoZd iz;ksx fd;k
x;kA

160 230

1.0

225

'kSoky vkSj thok.kqvksa esa ekStwn fofHkUu lar`Ir @ vlar`Ir
olh; vEy ds i`FkDdj.k] igpku ,oa ek=kRed foÜys"k.k
gsrq vfHkuo th-lh-,e-,l- fof/k fodflr dh x;hA ;g
iz;ksx vkj-Vh-,Dl- LraHk esa ls fMxzh ls-

rkieku esa feyh@feuV ds izokg nj ds lkFk fd;k
x;kA ge dqy fofHkUu olh; vEy feFkkby ,LVjksa
dks vPNs+ ¼vk/kkjHkwr½ fo;kstu ds lkFk vyx djus esa
lQy jgsA5 80 240

1.0

35

cgqpØh; ,jkseSfVd gkbMªksdkcZu ¼ih- ,- ,p-½ dk foijhr pj.k ,p- ih- ,y- lh- }kjk xq.k&ys[ku

,p-ih-,y-lh- ds mi;ksx }kjk {kkjh; ek/;e esa lksfM;e VkVZjsV ds :i esa VkVsZfjd vEy dk vkdyu

xSl ØksesVksxzkQ gsM Lisl ekl LisDVªksehfr ¼th-lh-,p- ,e- ,l-½ }kjk vkS"kf/k;ksa dk foÜys"k.k

dkcksZgkbMªsVks dk xSl ØksesVksxzkQ ekl LisDVªksehfr ¼th-lh-,e-,l-½ }kjk foÜys"k.k

olh; vEy feFkkby ,LVj ¼,Q-,-,e-b-½ vkSj cSDVhfj;k vEy feFkkby ,LVj dk
xSl ØksesVksxzkQ ekl LisDVªksehfr ¼th-lh-,e-,l-½ }kjk foÜys"k.k

cgqpØh; ,jkseSfVd gkbMªksdkcZu ¼ih- ,- ,p-½ ,sls
jklk;fud ;kSfxd S] ftuesa laxfyr ,jkseSfVd N+Yys
fufgr gksrs gSa ,oa fdlh izfrLFkkid ;k fo"ke ijek.kq dk
vHkko gksrk gSA ;s ;kSfxd fnypLih iSnk djrs g®] D;ksadh
buesa dkflZukstud] mRifjorZtu ,oa VsjVkstud xq.k
ns[ks x;s gaSA la;qDr jkT; vesfjdk i;kZoj.k laj{k.k
,tsalh ¼b-ih-,-½ us lkr ih- ,- ,p- dks euq";ksa ds fy;s
laHkkfor dkflZukstud ;kSfxdksa ds :i esa oxhZd`r fd;k gaS

; s ;k S fxd g ® %

vkSj
geusa ih- ,- ,p- ds i`FkDdj.k ,oa ek=kRed

foÜys"k.k gsrq ,d foifjr pj.k ,p- ih- ,y- lh- fof/k dk
fodkl fd;kA

gaS
A benz[a]anthracene,

benzo[a]pyrene, benzo[b]fluoranthene,

b e n z o [ k ] f l u o r a n t h e n e , c h r y s e n e ,

dibenz[a,h]anthrancene indeno[1,2,3-

cd]pyrenel
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xSl ØksesVksxzkQ gsM Lisl ekl LisDVªksehfr ¼th-lh-,p-,l-,e-,l-½ }kjk ck;ksMhty ,oa fXyljkWy esa
vof'k"V esFkuksy dk foÜys".k

tyh; ek/;e esa ukbVªsV&ukbVªkbV vkSj QkLQsV ds foÜys"k.k gsrq la'kksf/kr fof/k

ck;ksMhty mRiknu ds nkSjku] fXyljkWy izfrQy ds :i
esa fudyrk gSA esFkukWy dks fXyljkWy ls ijaijkxr izfØ;k
ds }kjk vyx fd;k tkrk gSA ijaijkxr izfØ;k ds ek/;e
ls esFkukWy dh iqu% izkfIr rd gksrh gS rFkk blesa
cM+h ek=k esa le; vkSj ÅtkZ dh [kir gksrh gSA bl
leL;k dks nwj djus ds fy;s ,d vfHkuo fof/k fodflr
dh x;h ftlesa dPps fXyljkWy dks esFkukWy vklou ds

fcuk iqu%pfØr fd;k x;kA blds fy;s fXyljkWy esa
vof'k"V esFkukWy dh lgh ek=k dh tkudkjh t:jh FkhA
geus fXyljkWy vkSj ck;ksMhty esa vof'k"V esFkukWy dh
ek=k ds ek=kRed foÜys"k.k gsrq vkj-Vh-,Dl- LraHk dk
mi;ksx djrs gq, ,d th-lh-,p-,l-,e-,l- fof/k
fodflr dhA bl fof/k us ck;ksMhty ds mRiknu ds fy,
le; ,oa ÅtkZ dh ;Fks"V cpr djus esa enn dhA

75% 5

;s foÜys"k.k ¶yks batsD'ku fo'ys"kd ekWMy
dh enn ls fd, x,A leqnz ds ikuh esa]

midj.k dks leqnz ds ikuh ds cjkcj [kkjsiu ij va'kkadu
djrs gq,] leqnzh ty esa ,oa flQZ ds
foÜys"k.k ds fy;s fof/k fodflr dh x;hA ekStwnk i)fr

dks mi;qDr la'kks?ku ds ek/;e ls tyh; ek/;e esa dqy
QkLQksjl ,oa vkFkksZ QkWLQsV ds foÜys"k.k gsrq Hkh fd;k
x;kA bl i)fr dk mi;ksx cM+h la[;k esa uewuks ds
foÜys"k.k ds fy;s fd;k x;kA

(FIA, 5000,

Fiss Tecator)

NO - NO NO2 3 2

- - -
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mPprj m"eh; fLFkjrk¼ ls½ okys dkcZfud e`nk
dk vfHk;kaf=d IykfLVd cukus esa ç;ksx fd;k x;kA bu
dkcZfud e`nkvksa dks cukus ds fy;s Hkkjrh; ewy ds
csUVksukbV le`) eksaVeksfy;ksukbV esa] prq"d QksLQksfu;e
/kuk;uksa tSls] VsVªkC;qfVy] VªkbZ C;qfVy&gsDlkMsfly]
VªkbZC;qfVy VªsVkMsfly] VªkbZ C;qfVy VªsVkMsfly]
VªsVkQsfuy] esfFky VªkbQksfuy] ,fFky VªkbZ Qsfuy rFkk
çksfiy VªkbZQsfuy QklQksfu;e dks vUrfuZosf'kr fd;k

x;kA QkLQksfu;e /kuk;uks esa vkfYdy J`a[kyk dh yackbZ
esa d.k dn foHkktu dks dkQh çHkkfor fd;kA yacs
vkfYdy J`a[kyk ls eghurj d.k cusA VsVªkC;qfVy
QkLQksfu;e us ls rd m"eh; fLFkjrk
fn[kkbZ vkSj ;g cgqyd@lrg] flfydsV uSuks la?kVd ds
xyu fof/k ds fy;s mi;ksxh inkFkZ gks ldrk gSA ¼vIykbM
Dys lk;Ul ½

200-300

MMT(P1) 400

0

2007, 35, 194

dkcZfud e`nkvksa dk vi'kYdu cgqyd uSuks la?kVdks esa
ç;qDr gksrk gSA fLFkj fuyacu çkfIr gsrq] fofHkUu
foyk;dksa esa dkcZfud e`nkvksa ds fuyacu dk v/;;u
fd;k x;kA ftlls cgqyd uSuksa la?kVdks esa dkcZfud e`nk
ds vi'kYdu esa lq/kkj gqvkA v/;;u fd;s x;s dkcZfud
e`nk] {kh.k /kzqoh; cy rFkk ca/kd okys e/;e çdh.kZu
cy ds lkFk] foyk;dksa esa iw.kZr% fuyafcr jgsA

fdxzk@cSp Lrj ij cus dkcZfud e`nk dk xq.k] çksihyhu
la?kVdks ds fy;s uSuks e`nk ds y{; fofunsZ'k dss yxHkx
rqY; gSA ladfyr vkadMs dk mi;ksx] ;kstuk ewY;]
mRiknu ewY; rd czsdbosu fcnqa dks çkIr djus ds fy;s
fd;k x;kA ¼cqy- eSVj- lk;Ul ] djaV
lk;Ul ½H-

5

2006, 29, 133

2007, 92, 1004

lqifjHkkfÔr eki ds dherh /kkrq uSuks d.kksa dk inkFkksZ esa
lekosÔ.k ,d vkdÔZd mixeu gSA ftldk ç;ksx
gkbMªkstuhdj.k] ;qXe vkSj fogkbMªkthuhdj.k ds mRçsfjr
ifjorZu esa fd;k tkrk gSA eksaVeksfy;ksukbV ¼ ½
rFkk va'kr% dkcZfud la'kksf/kr ds Åij

vkSj /kkrq uSuks d.kksa ds la'ysÔ.k gsrq ,d uoy iFk
çLrqr fd;k x;k gSA iSVZu] vkSj /kkrq uSuks

d.kksa dk vkSj esa cuuk lqfuf'pr djrk
gSA vkSj /kkrq uSuks d.kksa dk esa lewgu ik;k
x;k tcfd dk va'kr% dkcZfud la'kks/ku iwjs

esa cgqr vPNs <ax ls foltZu ds lkFk vkSj
ds d.k eki dk fu;a=.k djrk gSA ¼tjuy vkWQ

uSuksikfVZdy fjlpZ] ½

MMT
MMT(POMM)

Pd Rh
PXRD Pd Rh

MMT POMM
Pd Rh MMT

MMT
POMM Pd
Rh

2008, 10, 625

MCM-41 2-3
700 1000

CTAB
100

CTAB
0-1

3

PXRD N

100
144

HCl
10

yxHkx uSuksehVj O;kl okys leku
csyukdkj ja?kz vkSj & ehVj @xzke ftruk
vf/kd lrg {ks=Qy j[kusokys mPp Øfer e/;ja?kzh
inkFkksZ dk ,d çdkj gSA lkekU;r% ;g inkFkZ /kuk;u
i`"BlafØ;d] lhVkby VªkbZehFkkbZy veksfu;e czksekbM
¼ ½ dks lajpuk funsf'kr lnL; ds #i esa ç;qDr
djds tym"eh; ifjfLFkfr;ksa esa yxHkx ls ij cgqr
yEcs le; ¼fnuksa esa½ esa la'ysfÔr gksrk gSA flfydk lzksr ds
#i esa lksfM;e flfydsV rFkk lajpuk funsf'kr lnL; ds
#i esa dks ç;qDr djds ;gk¡ ij lk/kkj.k <ax ls
d{k rki ij i`"BlfØ;d vkSj flfydk ds vuqikr ij

?kaVs ls de le; esa mPp Øfer e/;ja?kzh flfydk uewus

cuk;s x;sA rFkk vf/k'kksÔ.k ls irk pyk fd
lksfM;e flfydsV foy;u ds feykus dh xfr dk inkFkZ
ds vafre xq.kksa ij vge çHkko gSA ikajifjd <ax ¼ ls

?kaVks ds fy,½ ls cuk;s x;s uewuksa dh vis{kk bl <ax
ls cus inkFkksZ esa fof'k"V m"eh; rFkk ty m"eh; fLFkjrk
ikbZ x;hA mÙke fØLVykbu vkSj fLFkj inkFkZ çkfIr ds
fy, ifjfLFkfr;ka mPpre djus ls vuqekfur gqvk fd

¼fu"çHkkohdj.k lnL;½ vkSj flfydsV dks feykus
dk feuV dk le; mfpr gSA bu e/;ja?kzh inkFkksZ dh
bl çdkj dh lk/kkj.k vkSj vklku O;kih fof/k;k¡ buds
O;ogkfjd ç;ksx ds fodkl ds iFk ij gSaA ¼tjuy vkWQ
iksjl eSVhfj;yl] ½

2

0

2

2008, 15, 571

inkFkZ

PP e`nk la?kVdks ds fy;s uSuks e`nk

m"eh; fLFkjrk o`f) ds lkFk QklQksfu;e eksaVeksfyZ;ksukbV

dkcZfud la'kksf/kr eksaVeksfyZ;ksukbV ds varZlrg LFkkuksa esa vkSj /kkrq uSuksd.kPd Rh

d{k rkieku ij dk la'ysÔ.kMCM-41

vdkcZfud inkFkZ ,oe~ mRçsj.k
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flfydk lrg dk çdk;Zdu

lrgh }; gkbMªksDlkbM~l esa cgqyç#ih

};lrg gkbZMªkDlkbM esa _.kk;u dk çolu

lYQsfVr fefJr vkDlkbMl dk la'ysÔ.kZrO -SiO2 2

ty m"eh; ifjfLFkfr;ksa ds varxZr dks Qjek
lnL; ds #i esa rFkk lksfM;e flfydsV dks ç;qDr djds

flfydk dk ,d uewuk cuk;k x;kA larkfir
uewus ls irk pyk fd blesa mPp Øfer ÔVdks.kh;
voLFkk ¼ ½ Lisflax ds lkFk gSA
bl çdkj ls cuk;s x;s dh lrg dks yxHkx
,d ,ehuksçksikby xzqi@ okys ,ehuks çksikby VªkbZ
ehFkksDlhlhysu ¼ ½ ls çdkf'kr fd;k x;kA ds

eku esa fcuk fo'ksÔ ifjorZu ds] çdk;Zdu ls
ds foorZu isVªu dh rhozrk esa deh gqbZA çdk;Zdu lrg
{ks=Qy rFkk dqy ja?kz vk;ru ¼ eh @xzk ls

eh @xzk vkSj lhlh@xzk ls lhlh@xzk
Øe'k%½ esa çHkkoh deh ik;h x;hA ,sls çdkf'kr inkFkZ
çnwfÔr /kuk;uksa dks nwj djus ds fy, vPNs viektZu dk
dke dj ldrs gSaA

CTAB

MCM-41

3.8 nm a = 4.4 nm d
MCM-41
nm

APTMS a

MCM-41

1120
435 0.85 0.24

0 100

0

2

2

2

lrgh }; gkbMªksDlkbM~l] vUrj lrgksa esa ,dkUrj
/kukosf'kr /kkrq gkbMªksDlkbM rFkk _.kk;u okys lrgh
inkFkZ gSaA bu lrgksa ds fofHkUu LraHku rjhdksa ls dbZ
cgqyç#ih curs gaS rFkk LraHku ds çdkj dk] bu inkFkksZ
dh m"eh; fLFkjrk rFkk _.kk;u ifjorZu ds xq.kksa ij
fo'ksÔ vlj iMrk gSA esa ,sls cgqyç#ih ds cnyko
dks le>us ds fy;s lS)kfUrd ¼ ½ rFkk çk;ksfxd
¼ ½ vH;kl gqvkA LoLFkkus n'kkvksa esa m"eh; crkZo
ds nkSjku ds lkFk okys ds esa]

lewg ds ijkorZuksa ds dkj.k] pksfV;ksa esa
ukVdh; ifjorZu ns[kk x;kA vuqdj.k ls irk

pyk fd ;s cnyko ds fy;s futZyu ij
vØfer cgqyç#ih ds cgqyç#ih esa ifjorZu ds
dkj.k gSaA cgqyç#ih pV~Vkuh ued lajpuk ls HkLe
cukus ds fy;s cgqyç#ih ,d vko';d iwoZorhZ gSA
tcfd ds lkFk okys esa cgqyç#ih dh
lajpuk rc rd cuh jgrh gS] tc rd og oqVZtkbV
lajpuk ds HkLe esa vi?kfVr ugha gksrk gSA vk;u ds
fy;s {kh.k v"VQydh; lkbV ds dkj.k] cgqyç#ih
u rks lajpuk fLFkj gS] u dks m"eh;
vi?kVu ds fy;s Vksiks jklk;fud nf"V ls vko';d gSA
¼tjuy fQt- dsfe- ] ½

LDH
DIFFaX

PXRD
Al Mg LDH PXRD

(h0ℓ)/(0kℓ)
DIFFaX

MgAl - LDH
3R1 1H

1H
1H

Al Zn LDH 3R1

Zn
1H

Zn MgAl – LDH

B 2006, 110, 12365

2+

LDHs

CO Cl
X

Br
ZnAl-Br DIFFaX

Br
18 6

ZnAl-Br LDH PXRD

Br
175 Br 6c

18h
6c

2.402Ǻ 18h
1.809Ǻ

Br Br LDH
HBr
2007, 111, 18980

ds varZlrg esa xeZ djus ij _.kk;u çolu dk
v/;;u ,d #fpdj dk;Z gS tks Mh,us'ku fof/k ds ckjs esa
Li"V djrk gSA gkaykfd] vkSj tSls _.kk;uksa ds
{kh.k &fdj.k lajpuk dks fuf'pr djuk eqf'dy gSA

vk;u ds varlZrg ds mÙkerj çdh.kZu LoHkko ds
dkj.k ;gk¡ flLVe dks pquk x;kA
vuqdj.k }kjk irk pyk fd varlZrg esa vk;u nks
lefer vyx fØLVyh; lkbVksa ¼ vkSj ½ esa caVs gSaA
m"eh; mipkj ds nkSjku ds
iSVªuZ esa cnyko us bafxr fd;k fd miyC/k varZlrg

lkbVksa esa vk;u ds forj.k esa cnyko vi?kVu ds iwoZ
gksrk gSA ls- ij xeZ djus ij vk;u lkbV ls

lkbV ij tkrs gSa] D;ksafd varZlrg ds futZyu ls
mPp lkbVksa dh LFkkuksa dh viHkz"Vrk gksrh gSA lkbV
¼ ½ dh rqyuk esa lkbV] /kkrq gkbMªkDlkbM
iV~V ¼ ½ ds çksVksu ds utnhd gksrk gSA ;g
çnf'kZr djrk gS fd gkbMªkDlkbM iV~V ds çksVksu ds lkFk

vk;u ds iwoZ lEcU/k ds dkj.k fufgr ds
vi?kVu ls fudyrk gSA ¼tujy vkQ fQftdy
dSfeLVªh lh] ½

3
2- -

-

-

-

0 -

- -h c

vkDlkbM vo;oksa dh rqyuk esa] nks ;k vf/kd vo;oksa okys
feJ vkDlkbM] vEyrk esa o`f) fn[kkrs gSaA fofHkUu
vk.kfod vuqikrksa okys feJ t+hjkstSy vkSj
,Wjkst+Sy ds uewus] lkWy tSy fof/k vkSj mlds ckn Øe'k%

m"eh; rFkk çksisuksy foyk;d }kjk
vfr&Økafrd lq[kkbZ ls cuk;s x;sA t+hjkstSy vkSj
,Wjkst+Sy feJ vkDlkbM~l ds lajpukRed rFkk xBu ds
y{k.k vyx&vyx FksA gkaykfd] çfr bdkbZ {ks=Qy ij
dqy vEyh; lkbVksa dh la[;k ¼ & feyh

eksy ½ leku jgh vkSj bl çdkj
lkbDyksgSDtsuksy ifjorZu ds fy, mRçsj.k lfØ;rk
leku ijkl ¼ ½ esa jghA lYQsfVr feJ t+hjkstSy
vkSj ,Wjkst+Sy ds uewuksa us lkbDyksgSDtksuksy ifjorZu ¼

½ esa fo'ksÔ o`f) fn[kkbZA vEyh; lkbVksa ds ?kuRo
vkSj çfr bdkbZ lrg {ks=Qy ij lYQj ds çfr'kr Hkkj
ds chp js[kh; lglEcU/k ik;k x;kA ¼tjuy vkQ iksjl
eSVhfj;y dks 'kks/ki= Hkstk x;kA½

ZrO -SiO

(i) (ii) -

0.0021 0.0029

NH m

31-41%
91-

99%

2 2

3

n

-2
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dkcZfud inkFkksZ rFkk jaxks ds çdk'k vodÔZ.k gsrq
VkbVsfu;k vk/kkfjr mRçsjd çnwÔ.k fu;U=.k ds fy,
egRoiw.kZ fl) gqvk gSA vodÔZ.k dh rhozrk] mRçsjd ds
xBu vkSj {ks= ds xq.kksa ij fuHkZj djrh gSA bfPNr vkd`fr
foKku] çdkj rFkk {ks=Qy dh çkfIr ds fy, fofHkUu
rjhdksa ls çdk'k&mRçsjdksa dk la'ysÔ.k ,oa y{k.ku fd;k
x;kA VkbZVsfu;k ds vkd`r fu;fU=r uSuks d.k rFkk uSuks
uyh] lQy <ax ls cuk;s x;sA vkSj

ft;ksykbVksa esa çdk'kksRçsjdh; lfØ; DokUVe
rkjksa dk lekos'k fd;k x;kA fluksfLQ;j ds {ks= ij

dh et+cwrh ls tqMs jgus dk rjhdk fodflr fd;k
x;kA fo'ksÔ #i ls jaxks vkSj dkcZfud inkFkksZ ds
çdk'kksRçsfjr vodÔZ.k ds fy, bu inkFkksZ dk vkSj
lkS;Z çdk'k esa çn'kZu fd;k x;kA ¼bUMfLVª;y
bfUtfu;fjax dSfeLVªh fjlpZ ¼ ]

] ½ETS-4 ETS-10

Ti-O-Ti

TiO

UV

2006, 45, 922 5231;
2007, 46, 369 6196; 2008, 47, 584

2

çdk'k js'kk vk/kkfjr çdk'kksRçsfjr vfHkfØ;kvksa dks
fMtkbu djus ds fy;s dk¡p dh ifV~V;ksa rFkk çdk'k js'kksa
ds çdk'kksRçsfjr {ks=ksa dk fodkl ,oe~ pfj=.k fd;k
x;kA &ukbVªks ,uhyhu ¼ ih ih ,e½ ds

vodÔZ.k ls ysfir dk¡p ifV~V;ksa dh çdk'kksRçsfjr
lfØ;rk çdk'k esa vkadh xbZA vodÔZ.k vysfir
lrg dh rqyuk esa mPprj jgkA

p PNA 50

TiO
UV

2

vius ljy la'ys"k.k ,oa f}izksVksfud nkrk lewg ds dkj.k
;qfj;k ,oe~ Fkk;ks ;qfj;k vk/kkfjr xzkgh Ç.kk;uks ds
igpku gsrq mi;ksxh gSA {kkjdrkØe ds foifjr ;s xzkgh
vkWDlh Ç.kk;u dh mifLFkfr esa ¶yksjkbM ds lkFk vf/kd
etcwr cU/k cukrs gSaA ukbVªsV ,oa ¶yksjkbM vk;uksa dh

{kkjdrk esa dkQh vUrj gS fQj Hkh bu vk;uks dk mDr
xzkgh ds lkFk ikjLifjd izHkko rqyukRed gSA bu xzkfg;ksa
dk ?kuRo dk;kZRed fl)kUr }kjk v?;;u fd;k x;k
vkSj ifj.kke izk;ksfxd ifjfLFkfr;ksa esa izkIr rF;ksa ls esy
[kkrs gSaA ¼VsVªk- ysV- ½2007, 48, 3695

çdk'kksRçsfjr lrg

çdk'kksRçsjdksa dk la'ysÔ.k

Ç.kk;uksa d igpku gsrq ;wfj;k ,oa Fkk;ks;wfj;k vk/kkfjr xzkghh

laosnd vkSj p;fur fu"d"kZd

QsEVkslsdUM VªkUfl,UV vo'kks"k.k LisDVªksferh }kjk n`';
,oa fudV vojDr {ks= esa usuks d.kksa ij vf/k'kksf"kr

fVªlfQukby MkbZ gkbMªksDlh csathu
iksjQksfju v.kq dh ds lg;ksxu esa
bysDVªksu LFkkukUrj.k izfØ;k dk v/;;u fd;k x;kA
mDr izfØ;k esa dSVsdksy v.kq] dSVdksy eks;Vh ls

usuks d.kksa ds lkFk vkos'k LFkkukUrj.k ladqy cukrk
gSA flLVe ds Vªkafl,UV vo'kks"k.k
v/;;u esa] ij mrsftr ikus ij ds
pkyd cS.M esa bysDVªksu dk esa batsD'ku gksrk
gSA bu bysDVªkuks ¼izokfgr½ es ls vf/kdre i'p bysDVªksu
}kjk esa u"V gks tkrs gSaA nks rjax /kS;ksZ ds fy,]
bysDVªksu izokg izfØ;k ds fy;s vfHkfØ;k pSuy fHkUu
gksrk gSA ij] mÙkstu ls mÙksftr voLFkk

bysDVªkWu ds pkyd cS.M esa foLrj.k ds nkSjku izkIr gksrh
gSA nwljh rjQ dh mÙkstuk ij cS.M curk
gS tks rFkk ds :i esa O;okfLFkr gksrs gSaA ,d
vfrfjDr mÙkstukfoghu iFk Hkh ns[kk x;kA
bl v/;;u ls ;g irk pyrk gS fd dsVsdksy
fØ;kRedrk vkSj ds chp etcwr ;qXeu gS tks
vxzxkeh vkSj izfrxzkeh bysDVªksu LFkkukUrj.k gsrq
mrjnk;h gSA ¼t- fQt- dsfe- t-
fQt- dsfe- ogh ½
,d vkSj ,tkbM Ç.kk;u dh igpku gsrq fØIVsUM xqgk esa

bdkbZ] fclVªsu fØiVsUM ds MkbZdkWij
ladqy ls izkIr gqvk gSA bl ladqy ds Bksl Øe fuekZ.k esa
ijDyksjsV Ç.kk;u lek;s jgrs g®A ¼bUM vkxZ dsfe-

½

TiO
5, 10, 15 20 (3, 4

(TPP-cat) BARC

TPP
TiO

TPP-Cat / TiO
400 - 800 mm TiO

<100 Fs

800 Fs

800 nm CT

400 nm soret
Q CT

100 50 Fs

TiO

C 2008, 112, 2918;
2007, 30, 9078; 2006, 110, 9012

Cu-NNN-Cu

2006, 451, 0046

2

2

2

2

2

B.

bUVjQsfl;y bysDVªkWu LFkkukUrj.k dk v/;;u
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¶yksjkbM] ,slhVsV vkSj gkbMªkstu QksLQsV Ç.kk;uksa gsrq #fFkfu;e ¼ ½ ikWfyfifjfMy vk/kkfjr xzkghII

gSykbZM] lYQsV] QkLQsV vkSj ,tkbM vk;uksa gsrq f=ikn fyxS.M laosnd

tyh; ek/;e esa {kkjh; eqnk /kkrqvksa dk MkbZfizfdy ,ehu ls p;fur vo{ksi.k

,d u;s ladqy

dk la'ys"k.k fd;k x;kA mDr v.kq ,flVksukbVªkby
foy;u esa] ¶yksjkbM] ,slhVsV vkSj gkbMªkstu QksLQsV ds
fy, xzkgh ds :i esa dk;Z djrk gS% tks jax ifjorZu rFkk
vU; LisVªksfefr ls Kkr gqvkA Ç.kk;uksa dh de lkUnzrk
ij gkbMªkstu cU/k ;ksxksRikn curk gSA tcfd mPp
lkUnzrk ij czksUlVsM vEy {kkj dh Hkkafr vfHkfØ;k gksrh
gSA mDr xzkgh dh lkisf{kd cU/krk fofHkUu Ç.kk;uksa ds
lkFk DokUVe jklk;fud x.kukvksa ds vk/kkj ij dh xbZA
xzkgh v.kqvksa ds foçksVksuhdj.k ij vkSj
mtkZLrjksa ds chp de nwjh gksus ds dkj.k lanhfIr dk rsth
ls {k; gksrk gSA ¼bUM- vkxZ- dsfe- ½
tyh; ek/;e esa tSfod :i ls egRoiw.kZ QksLQsV dh
igpku gsrq ,d u;s ftad ¼ ½ ladqy dk la'ys"k.k fd;k
x;kA mDr ladqy ds lkFk cU/k cukdj vius jax esa

ifjorZu fn[kkrk gSA vU; jfgr Ç.kk;uksa ds lkFk
;g dksbZ ifjorZu ugha n'kkZrk gSA mDr ladqy lw{ethoksa
dh thou'kfDr dks j[krs gq, ,d vkejatd ds :i es dk;Z
dj ldrk gSA ¼,uky- dsfe- vkxZ- ysV-

½ ckbfifjMhu ¶yksjksQksj ,oa
vkbuksQksj ¼oaMsV eSØkspØh;½ ;qDr ?kkrq xzkfg;ksa dk
la'ys"k.k fd;k x;k ,oa muds lanhfIr ,oa fo|qr
jklk;fud xq.kks dh [kkst dh xbZA bu ¶yksjksvk;uksQksjks
ij fofHkUu Ç.kk;uks

,oa ds lkFk vk;fud
cU?kqrk dk v/;;u fd;k x;k vkSj ik;k x;k fd ;s

vkSj ds lkFk etcwr cU?krk n'kkZrs gSaA ca/k
fLFkjkad Kkr djus gsrq lanhfIr vuqekiu izfØ;k viukbZ
xbZA dh cnyh gqbZ lkUnzrk ds lkFk izksVksu

es ifjorZu }kjk mDr xzkgh dh ikjLifjd
fØ;kfof/k dk irk fd;k x;kA

[Ru(bpy) (1-(6-Nirto- [1,10]
phetanthrolin-5-yl) – 3 – 4 (-nitor-phenyl)-urea)]

1:1

HOMO LUMO

ii
ATP

ATP

Ru(II)

(F, Cl , Br , I , H PO , CO ,
NO , BP , CH COO HSO )

H PO F

H PO and F
NMR

2

- 2 4 4

3 4 3 4

2 4

2 4

L2007, 46, 9912

2008, 80, 5312;

2007, 9, 1979

- - - -

- - - -

- -

-

Ç.kk;uksa dh p;urk gsrq fofHkUu f=ikfn; fyxSUMksa ,oa
fØIVsUM v.kqvksa dk foLr`r v/;;u fd;k x;kA
mnkgj.kr% f=iknh; ;wfj;k O;qRiUu]
Ç.kk;uksa gsrq izkFkfedrk ds vk/kkj ij cU/kqRork n'kkZrs
gSaA dh ;wfj;k ds lkFk cU/kqrh Bksl voLFkk esa ,Dlsj
fØLVyksxzkQh }kjk iznf'kZr dh xbZA mnklhu dkcZfud
xzkgh ds vUnj] ty ;ksxksRikn cU/kfofgu
vUrfØ;k ds dkj.k cU/k jgrs gSa] mldh lajpuk jXch ckWy
vkdkj tSlh izrhr gksrh gSA ¼bUvkxZ- dsfe-

½

nwljh vkSj isUVk Qyksjks fQukby foLFkkfir f=ikn ,ehu
f= & isUVk ¶yksjks csftys ,ehuks] ,fFky
,ehu] viuk Nne~ lekfer f= ,ehuks,fFky
,ehu xqgk esa] f}rh;d ,ehuks ds izksVksuh d.k }kjk
DyksjkbM vkSj czksekbM ds fy, laHkkfor xzkgh dh Hkwfedk
fuHkkrk gSA ¼bUM- t- dsfe- ogha

½ ,d vkSj u;k ;wfj;k vk/kkfjr f=ikn Ç.kk;u
xzkgh gkbMªkstu QkLQsV ds fy, mPp ca/k lkeF;Z n'kkZrk
gSA ¼dse- dksE;qu- ½

SO /PO

SO

SO SO

[(2,3,4,5,6 )
C3 – (2- )4 4

4

4 4

2- 3-

2-

2- 2-

2007, 46,

5817

2006, 45, 4372 2007,

46, 4770

2007, 5214

fiNys izfrosnu es }kjk vkSj fcVuZ ls
dk ds :i esa ls T;knk vo{ksi.k ds ckjs esa
crk;k FkkA mDr fyxS.M ] vkSj ds leku
lkUnzrk feJ.k ls bu vk;uksa dh p;ukRedrk

,oa n'kkZrk gSA

blh v/;;u dks tkjh j[krs gq, dks {kkjh;
e`nk/kkrqvksa ds fu"d"kZ.k gsrq vktek;k x;kA
vkSj feJ.k ls ls dk rd fu"d"kZ.k
gksrk gSA rFkk dh fØLVy lajpuk fo'ys"k.k ls irk
pyk gS fd cMs vkdkj vkSj dh rqyuk es de /kzqork
ds dkj.k fyxS.M ds lkFk de larqyu nsrk gS vkSj dk
rqyuk esa de vo{ksIk.k nsrk gSA mDr ifj.kke ,oa

}kjk izekf.kr fd;s x;s gSaA ¼;qjks- t- bUvkxZ- dsfe-
½

lqijk eksyD;qyj jlk;u 'kkL= {ks= esa] MkbZ,sehuks
feFkkby Vªkb,sftu ds fofHkUu ,fyQSfVd

Mkb dkcksZfDlkysd vEyks ds lkFk vkf.od ;ksxksRikn
cuk;s x;sA bu ;kSfxdksa dks vkEvkSsfyd] eSyksfud]
lDlhfud] I;wesfjd] ,flfVyhu MkbZdkcksZyhfd
XyqVsfjd] Fkkk;ksMkbZ Xykbdksfyd] MkbXykbdksfyd vkSj
,fMfid vEy ds lkFk mijksDr v.kq ds fØLVyhdj.k
}kjk cuk;k x;kA ;s ;kSfxd nks rjg ds f=foe O;oLFkk
ckys esgeku estcku ladqy gksrs gSaA budh O;oLFkk esa
fofHkUurk MkbdkcksZflfyd vEyksa dh vEyrk ds dkj.k

DPA Na, K Mg K
[K(DP)] 98%

K Rb CS
2.6%,

6.6% 90.7%

DPA
Ca, Mg Sr

Ba DPA Ba 85%
Ba Sr

Ba Sr
Sr

SXRD

PXRD
2006, 3369

2,4 –
6 – 1, 3, 4
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Js.khc) vk/kkfjr };lrgh gkbMªksDlkbM]
ijaijkxr vo{ksi.k rFkk lgvo{ksi.k }kjk _.kk;u]

rFkk ls cuk;s x;s A ds
vf/k'kksÔ.k {kerk ij vkos'k ?kuRo rFkk vUrosZf'kr
_.kk;uksa ds eki ds çHkko ds v/;;u ds fy;s ;g fd;k
x;kA dh lajpuk xBu rFkk m"eh; xq.kksa ij çHkko
Mkyus okys fofHkUu la'ysÔ.k çkpkyksa ij v/;;u rFkk

vf/k'kksÔ.k {kerk ds lkFk lglaca/ku fd;k x;kA

dh vf/k'kksÔ.k {kerk ckj nkc rFkk
ls- ij lh-lh-@xzk gSA okys dh
vf/k'kksÔ.k {kerk lh-lh-@xzk ikbZ xbZA ds

xrh; vf/k'kksÔ.k dk v/;;u fofHkUu lfØ; ,oe~
vf/k'kksÔ.k rkiksa ij fd;k x;kA okys ds
ls- ij lfØ; rFkk ls- ij vf/k'kksfÔr djus ij
dh xrh; vf/k'kksÔ.k {kerk T;knk ls T;knk lh-lh-
@xzk ikbZ xbZA ¼bUM- bath- dsfe- fjlpZ ½

Mg-Al

CO Fe(CN) CH COO CO

LDH

CO

Mg-Al-CO CO 1
30 22 Fe(CN) LDH
CO 45 CO

CO LDH 150
90 CO

6

3 6 3 2

2

3 2

6

2 2

3

2

2- 4- -

4-

2-

2008, 47, 9588

FkeZy ikoj IykUVks ds ¶yw xSl ls fudyh gfjr x`g xSl]
dks okrkoj.k esa de djus dh n`f"V ls fofHkUu

ft;ksykbV vk/kkfjr 'kksÔd tSls rFkk
cuk;s x;s vkSj vf/k'kksÔ.k ds fy;s ijh{k.k

fd;k x;kA vkSj 'kq) xSlksa ds 'kksÔ.k v/;;u ls
Kkr gqvk fd bu vf/k'kksÔdksa dh ds fy;s vf/k'kksÔ.k
{kerk ls lh-lh-@xzk ds ijkl esa jghA
rFkk ij ds fy;s xSl feJ.k

ds lkFk ikjos/ku oØ çkIr
fd;k x;kA xSl feJ.k esa mifLFkr yxHkx lHkh ]
d{krki ij feuV ds vUnj gh ij vf/k'kksfÔr
gks x;kA fo'kksÔ.k] dkmUVj /kkjk ukbVªkstu çokg us
fn[kk;k fd lHkh vf/k'kksfÔr d{krki ij feuV
ds vUnj gh fo'kksfÔr gks x;kA ¼isVUV ,Iyhds'ku QkbYM

rFkk
½

CO
BaX, SrX, KX

KBaX CO
CO N

CO
125 135 NaX

ZSM-5 (Si/Al = 400) CO

CO (14%) + N (86%)
CO

30 ZSM-5

CO 45

2

2

2 2

2

2

2 2

2

2

PCT/IN2010/000187, PCT/IN2010/000027

PCT/IN2009/000753

ft;ksykbV esa xSl v.kqvksa ds /kuk;uksa ds lkFk dh vU;ksU;
fØ;k rFkk muds LFkkuksa dks le>us ds fy;s vk.kqfod
ekWMfyax v?;;u fd;s x;sA xzkaM dSuksfudy ekWUV dkjyks
vuqdj.k ls ft;ksykbV esa vkxZu] vkDlhtu] ukbVªkstu
vkSj gkbMªkstu xSlksa ds vf/k'kksÔ.k ij v/;;u fd;k
x;kA vfrfjDr çk/kkj /kuk;uksa] rFkk okys
ft;ksykbV esa ukbVªkstu] vkDlhtu rFkk vkxZu ds
vf/k'kksÔ.k rkih;d laxf.kr fd;s x;sA ft;ksykbV esa

dh la[;k c<+us ds lkFk ukbVªkstu dh vf/k'kksÔ.k
{kerk] p;urk rFkk vf/k'kksÔ.k Å"ek c<+hA bldh

O;k[;k ukbVªkstu v.kq ds vk;uksa ds lkFk dh
vU;ksU; fØ;k rFkk mlds ft;ksykbV esa LFkkuksa ds #i
esa dh x;hA esa ukbVªkstu vf/k'kksÔ.k ds vkf.od
xzkfQd QksVks us fn[kk;k fd ukbVªkstu v.kq ft;ksykbV ds
lqij fitMs ds vanj gSa tks N% lnL; oy; ds dsUnz ds
lkbV ij fLFkr /kuk;uksa ds fudV gSaA ds fy, Hkh
blh rjg dk v/;;u fd;k x;kA ¼bUMfLVª;y
bfUtfu;fjax dSeLVªh fjlpZ] ] ySaxewj]

½

Na Ca
-A

-A
Ca

Ca
-A

Ca-A

I MnX

2007,46, 6293
2007, 23, 8899

+ 2+

2+

2+

CO
2
vf/k'kksÔ.k ds fy;s gkbMªksVSylkbV

¶yw xSl ls dkcZuMkbvkDlkbM dh çkfIr

ft;ksykbVksa esa xSlks ds vf/k'kksÔ.k ds fy;s vk.kqfod ekWMfyax

vf/k'kksÔ.k

gksrh gSA ¼dsfe- ;qjks- t- ½

¶yksjksQksj ¼izdk'k lfØ; /kkrq ladqy½ vkSj vk;uksQksj
¼ØkmubZFkj@dksfyDl ,jhu gfju & ,tkØkmu
ladfjr v.kq ls /kkrq xzkgh cuk;s x;s rFkk pfjf=r fd;s
x;sA buds xq.k ,oa /kuk;uks ds lkFk cU/kRo dk v/;;u
fofHkUu {kkjh;] {kkjh; e`nk /kkrqvks] Hkkjh /kkrq ,oa laØe.k

/kkrqvksa ds lkFk fd;k x;kA bues ls vf/kdre Hkkjh
/kkrqvksa ds lkFk p;urk n'kkZrs gaSA
dqN {kkjh; e`nk/kkrqvksa gsrq p;urk n'kkZrs gSa vkSj
dqN laØe.k /kkrqvks ds fy, p;urk n'kkZrs gaSA

}kjk budh LVksfd;ksfeVªh Hkh fu/kkZfjr dh tk
ldrh gSA

2008, 14, 6967

[4]

ESI-MS

Hg , Pb , Cd ,

Na , K

2+ 2+ 2+

+ +

Cu , Fe+ 3+
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MOFs dk la'ysÔ.k vkSj xSlksa dk vf/k'kksÔ.k

/kkrq dkcZfud ra= ,lsEcyh

gsfyfdV~l rFkk /kkrq dkcZfud ra= ds #i esa lgla;ksxh ;kSfxd

de v.kqHkkj okys dkcZfud ftysVj (LMOG)

/kkrq dkcZfud çk/kkj u;s çdkj ds laja?kz inkFkZ
gSa ftudk xSl HkaMkj.k esa vk'kktud mi;ksx gSA fofHkUu

tSls ,oa
ds la'ysÔ.k ds fy, rjhds mPp fd;s x;sA ij
ehFksu] ukbVªkstu] vkDlhtu vkSj gkbMªkstu ds
vf/k'kksÔ.k&fo'kksÔ.k dk vkSj ij
v/;;u fd;k x;kA ij rFkk

ij yxHkx lh-lh-@xzk gkbMªkstu vf/k'kksfÔr
gqbZA bUgha n'kkvksa esa lh-lh-@xzk ukbVªkstu
vf/k'kksfÔr gqbZA

rFkk ij dkcZu eksuks

vkDlkbM ds vf/k'kksÔ.k&fo'kksÔ.k ij vH;kl gqvkA
esa ,d ok;qeaMyh; nkc rFkk ij dh

vf/kdre vf/k'kksÔ.k {kerk lh-lh-@xzk ik;h x;h]
tcfd rFkk

ds fy, dk vf/k'kksÔ.k lh-lh-@xzk
ls de ik;k x;kA rFkk
dh vf/k'kksÔ.k {kerk ij rFkk

ij vkadh x;hA ij mPpre vf/k'kksÔ.k
{kerk ds fy, lh-lh-@xzk rFkk ds fy,
lh-lh-@xzk ik;h x;hA

(MOFs)

MOFs MOF-2, MOF-5, Cu-BTC Zn-BTC
MOFs

77K, 288K 303K
Cu-BTC 77K P/P =

0.995 200
329

Cu-(BDC)-(BPY), Cu-(BPY)-Cl,
Zn-(BDC)-(dabco) Zn-BDC

Zn-
BDC 303K CO

25
Zn-(BDC)-(dabco), Cu-(BDC)-(BPY)

Cu-(BPY)-Cl CO 1
N , CO , CH , O , CO, Ar H

MIL-53(Al) 288K
303K 303K

CO 51 N 13.4

0

2 2 4 2 2

2 2

viuh cgqeq[kh ckLrqdyk] xSl HkaMkj.k] i`FkDdj.k vkSj
mRizsjd lEcU/kh mi;ksxksa ds dkj.k @ lgla;ksxh
cgqyd vkd"kZ.k ds dsUnz cus gq, gaSA cgqnarh nkrk
fyxSUM] /kkrq dkcksZfDlysV @vehuks vEy gsrq] ,d
Lreuqek] la;kstd ds rkSj ij fodflr fd;k x;kA

,oa /kkrqvksa dk ckbfifjMhu vkSj flLVhd
vEy ¼fdjsy vehuks vEy½ ds lkFk lgla;ksxh
tkyuqek ;kWfxd ¼fdjsy½ la'ysf"r fd;s x;s rFkk mudk
lajpukRed pfj=.k fd;k x;kA

MOF
N

Cd

Zn 4,4' L –
2 – D

'kh"kZLFk FkSfyy lewg vkSj Mk;ksy e/;LFk okys cksyk
vkdkj ds gkbdkcksZfDyksfyd ;ksfxdks dh ,d J`a[kyk dk
la'ys"k.k ,oa xq.k v/;;u fd;s x;sA e/;LFkksa dks lq/kkj
dj gsfyDl cuus dh izfØ;k dk xgu v/;;u fd;k x;kA
lskylksYMsgkbM fyxS.M vk/kkfjr] ,oa
vk/kkfjr f}dsfUnz; gsfydsV~l la'ysf"kr fd;s x;sA ;s

vkil esa nqcZy vUr% vkSj vUrj vkf.od cU/k ,oa vU;
nqcZy vkd"kZ.k Dyksa }kjk cU/ks jgrs gSaA }kjk
/kkfRod gsfydsV~l cuus dh iqf"V gqbZ gSA mnkgj.kr%

,oa ?kkrq gsfydsV~l lkYosVksØksfed xq.k
n'kk Zr s g a S A ¼ikyhg sM ªu
LisDVªksfdedk,DVk ikVZ ] ekfy- ck;ksekfyD;qyj

Ca(II) Ni, (II)

H
SXRD

Ca
(II) Ni (II)

2007, 26, 749;
A

de v.kqHkkj okys dkcZfud ftyVjksa dks cukus dh fof/k
ds f}okf"kZd izfrosnu esa nh x;h gSA

izkFkfed ,ehuks yo.k vkSj flusfed vEy ds fofHkUu
O;qRiUuksa ls u;s dkcZfud ftysVjksa dk fuekZ.k fd;k x;kA
,d ,sls g csafty veksfu;e flusesV /ofu dh
mifLFkfr ;k vuqifLFkfr esa d{k rki ij {kf.kd ftys'ku
izo`fr n'kkZrk gSA O;olkf;d Toyu'khy isVªksy Hkh d{k
rki ij rqjUr tsy cuk ldsA buls vkx idMus vkSj
fc[kjus ¼QSyus½ dh izo`fr dks jksdk tk ldrk gSA
dkcZfud leqnk; esa de v.kqHkkj okys dkcZfud ftysVj
ds fØLVy dh lajpuk dk v/;;u ,d vU; egRoiw.kZ

miyfC/k gSA
mDr v/;;u ls fufeZr vkB yo.kksa dh fØLVy lajpuk
ds fo'ys"k.k ls irk pyk gS fd budh lajpuk ,oa xq.kksa esa
ikjLifjd lEcU/k gSA bldks /;ku esa j[krs gq, u;s
ftysVj ;kWfxdksa dk fuekZ.k fd;k tk ldrk gSA feFkkby
,LVj vehuks vEy vkSj fofHkUu flusfed vEy O;qRiUuksa ls
izkFkfed veksfu;e dkcksZfDlfyd yo.k dk fuekZ.k fd;k
x;kA ¼fØLVy xzksFk fMtkbu ogha

dsfeLVªh eSfVfj;y ogha
fØLVy xzksFk fMtkbu

VsVªkgsMªu ½

2002 – 2004

13,

2006, 6, 763; 2006,
6 2114, 2006, 18, 1470;
2006, 18, 3795 2006, 6, 2114;

2007, 63, 7386

h
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veksfu;k IykUV ds Vsy xSl çokg ds xSl feJ.k esa le`)
dk vR;f/kd egRo gS D;ksafd bl le`) dks

dherh jlk;uksa ds mRiknu esa ç;qDr fd;k tk ldrk gSA
bls ;FkkFkZ djus ds fy, p;fur ft;ksykbV
vk/kkfjr vf/k'kksÔdksa ds fodkl ds fy, ç;kl fd;k x;k
gSA tSls ft;ksykbVksa
ds fy, vf/k'kksÔ.k&fo'kksÔ.k vkadMsa bdës fd;s x;sA
buesa rFkk us ds fy, mPprj vf/k'kksÔ.k

{kerk fn[kkbZA

vkSj &chVk ft;ksykbVl ds fy,
nks fofHkUu rkiksa ¼ ,oa ½ ij vkSj
vf/k'kksÔ.k&fo'kksÔ.k vkadMsa bdës fd;s x;sA rFkk

us nksuksa rkiksa ij ds fy, vf/kdre vf/k'kksÔ.k
{kerk fn[kkbZ tcfd ds lkFk fuEure jghA ¼lsijs'ku
lkbal VSDuksyksth dks 'kks/ki= Hkstk x;kA½

CO CO

CO

AgX, CsX, NaY, NaA, ZSM-5
CO

AgX NaX CO

AgX, NaX, ZnX, NiX, CoX, BaX,
KX, CsX, NaMnX, ZSM-5, NaY, Cu(I)Y, NiY,
MnY, NaA, CaA Na

288K 303K CH N
BaX

CaA CH
KA

4 2

4

gkbMªkstu Hkfo"; esa bZ/ku dk vk'kkçn fodYi ekuk tkrk
gSA çpqj gkbMªkstu gdëk djuk ,d pqukSrh gS ¼
dk y{;] vkWucksMZ LVksjst Hkkj rd½A ,slh
{kerkvksaokys gkbMªkstu HkaMkj.k ds fy;s u;s vf/k'kksÔdksa
dks cukus ds fy;s lS)kfUrd rFkk çk;ksfxd lekUrj dk;Z
fd;s x;sA rFkk blds vkSj fofuef;rksa ds
gkbMªkstu vf/k'kksÔ.k xq.kksa dk v/;;u] ckj rd
rFkk vkSj ckj rd fd;k x;kA dh
mPpre vf/k'kksÔ.k {kerk ij jghA vkSj ds
fofuef;r Lrj dh o`f) ls gkbMªkstu vf/k'kksÔ.k {kerk

ij ?kVhA gkbMªkstu dk jlks'kksÔ.k rFkk
ij fofu;ef;r ft;ksykbV ds fy;s mPpre

¼ls-eh-½ @xzk- ckj ij FkkA bu ft;ksaykbVksa esa
ds vf/k'kksÔ.k v/;;u gsrq rFkk

ij xzkaM dsuksfedy dkyksZ vuqdj.k fd;k x;kA
ft;ksykbVksa vkSj vf/k'kksÔdks ds lw{e rFkk c`gr xq.kksa] tks
ç;ksxr% ekis x;s tSls fd vf/k'kksÔ.k m"ekxzkQ ds chp
lglaca/ku LFkkfir djus ds fy;s vuqdj.k v/;;u
mi;qDr gSaA ¼t- ,yks;t dEikmUM~l] ½

US DOE
6-5 % 2010

NaX Pd Ru
77K/1

303K 333K/5 NaX
77K Pd Ru

77K 303K
333K Pd X
85 303K/5
H 77K, 303K 333 K

2008, 466, 439

3

2

isUVklkbDyks vuMsdsu
C;qRiknksa dks x.kuk ds vk/kkj ij lqij dkfoZfud {kkj tSls
gksus dh Hkfo";ok.kh dh tkrh gSA &lewg dks cnydj
{kkjrk dk vPNk esy fd;k tk ldrk gS vkSj mPp {kkjrk
xSl rFkk nzo nksuksa esa çkIr dh xbZA ¼;qjks- t- vkxZ- dse-

½ dkcZfud lqij {kkj fMtkbu dk lanHkZ ,d
iqLrd ¼Mh ekxsZfVd] fQftdks dsfedy çkiVhZt vkWQ
vkxsZukslqijcsl] bu lqij oslsl QkWj vkxsZfud flfDll]
laiknd] Vh blhdkok] tku- foyh lal fy- ½ esa

fn;k x;k gS vkSj laLFkku Øksf'k;k esa bl lS)kfUrd
Hkfo";ok.kh dks fl) djus ds fy;s dkcZfud lqij {kkj
cukus dh dksf'k'k dh tkrh gSA blh ls lacaf/kr dk;Z esa]

MkbZesfFky MkbZ,tkVsVªklkbDyks
MksMsdsu O;qRikn ij v/;;u

fd;k x;k rFkk {kkjrk ij fjeksV foLFkkid dk çHkko ns[kk
x;k] vkSj uoy VsVªkpØh; çksVksu ij lax.kuh; v/;;u
gqvkA ¼t- fQt- dsfe- ½

[5.4.0.0 .0 .0 ] (PCU)

R

2007, 420

2009

11, 12 -11, 12-

[6.2.113 6.02, 7] DFT

2007, 111, 6468

2,6 3,10 5,9 RBI

ikuh ds mipkj gsrq cgq,Y;qehfu;e DyksjkbM dk
vkS|ksfxd Ldand rFkk Å.khZ ds #i esa dkQh ç;ksx gksrk
gSA ;g cgqyd lajpuk dk ty&?kqyu'khy vdkcZfud
jlk;u gS tks fQVdjh@yksg fQVdjh ds foLFkkid ds
#i esa dk;Z djrk gSA ds lkFk ?kqyu'khy
flfydk fudkyus rFkk yksg ,ye v/;;u us fn[kk;k fd
bu Liandks ls mipfjr ty esa ls vR;Yi flfydk fudy

tkrk gS vkSj ;s nksuksa Liand flfydk fudkyus esa leku
rjg ls dke djrs gSa] gkykafd] &[kqjkd ,ye dk

gSA mipfjr ty ls Hkkjh /kkrq rFkk xzke _.kkRed
cSfDVhfj;k ds fudyus ds fy;s dh {kerk dk ijh{k.k
gqvkA la?kVdks ds 'ksYQ vk;q dk rhu ekg rd
ijh{k.k fd;k x;k vkSj ;g fLFkj ik;k x;kA

KANPAC–10

PAC
40 %

PAC
PAC

la'kksf/kr ft;ksykbVksa ij rFkk dk vf/k'kksÔ.kCO, CH N4 2

iSysfM;e ,oe~ #Fksfu;e fofuef;r ft;ksykbV esa gkbMªkstu mnxzg.kX

fitMs esa çdkf;Zr cgqvk;keh çksVksu dh fMtkbu ds fy;s ?kuRo çdkFkZ fl)kar v/;;u

lkbukbM rFkk flfydk fudkyus ds fy;s cgq,Y;qehfu;e DyksjkbM
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mfPN"V ty mipkj ds fy;s cgq,Y;wehfu;e DyksjkbM

dkcZfud e`nk ij tyh; foy;u ls ukbVªkscsathu dk 'kksÔ.k

mRçsj.k

lYQsfVr ftjdksfu;k Bksl vEy mRçsjd ls D;wefju O;qRiUuksa dk la'ysÔ.k

Bksl vEy] Bksl {kkj vkSj fjMkDl mRçsj.k

iwoZ f}okfÔZd fjiksVZ esa cgq,Y;qehfu;e DyksjkbM dks ikuh
ds mipkj ds fy;s Liand ds #i esa crk;k x;k gSA blls
vkxs] mfPN"V ty ds mipkj esa vfoyrk rFkk jaxks dks nwj
djus ds fy;s cuk;k x;k rFkk vkSj

ls y{k.ku fd;k x;kA vfoyrk ds csUVksukbV
e`nk rFkk jaxks ds fy;s lfØ; jsekstksy fczfy;aV Cyw
¼fj;fDVo Cyw ½ ls ds ijkl esa jaxhu
vf/kdrk dk ty la'ysfÔr fd;k x;kA mPpre

[kqjkd tkj ijh{k.k ls djds bu la'ysfÔr jaxhu vfoyrk
okys tyksa ij ç;ksx fd;k x;k rFkk mudk
LisDVªksekih ls fo'ysÔ.k fd;k x;kA Ldanu ds lkFk
esa çHkkoh jax fu"dklu {kerk ikbZ xbZA ç;ksx'kkyk Lrj
ij ,d Ldanu çfof/k dk lqO;ofLFkr ewY;kadu] lfØ;
jaxks dks fudkyus ds fy, fd;k x;kA ¼jlk;u t- dsfe-
dks 'kks/ki= Hkstk x;kA½

PAC Al NMR
PXRD

-R
-19 100-200 NTU

PAC

UV/VIS
PAC

27

dkcZfud eks;Vh ls la'kksf/kr e`nk dk tyh; çokg ls
dkcZfud inkFkZ fudkyus esa 'kksÔ.k ds fy, dkQh ç;ksx
gksrk gSA fofHkUu prq"V veksfu;e yo.kksa tSls LVkbfjy
Mkb Z feF k kbyc S at kby vek s fu;e Dyk s j kbM]
MkbZvkDVkMhlkbyMkbZfeFkkby veksfu;e DyksjkbM rFkk
gSDlkMhlkby VªkbZfeFkkby veksfu;e czksekbM ds lkFk
dkcZfud e`nk cuk;s x;s vkSj tyh; foy;u ls

ukbVªkscSathu ds 'kksÔ.k ds fy, 'kksÔdksa ds #i esa ç;qDr
fd;s x;sA ukbVªkscSathu ds fy, v/;;u fd;s x;s
dkcZfud e`nkvksa esa ls LVkbfjyMkbZfeFkkby cSatkby
veksfu;e us dkcZfud la'kks/kd ds #i esa mPpre 'kksÔ.k
{kerk çnf'kZr dhA ¼bUMfLVª;y bfUtfu;fjax dSeLVªh
fjlpZ dks 'kks/ki= Hkstk x;kA½

7

- 7
100% 110° 2 100%

- 7-
4- 80

170° 3 94%

7

99%
15 150°

-

5-7
4 7 8
4

2007,
276, 47 2008, 286, 41

&foLFkkfir D;wefju] çkd`frd çkI; D;wefju O;qRiUuksa
dk ,d egRoiw.kZ lewg gS tks fofHkUu tSo lfØ;rk
fn[kkrk gS ,oa bldk ç;ksx çdk'kh ped rFkk yst+j jaxks
ds fy, Hkh fd;k tkrk gSA jklk;fud #i ls] D;wefju
ijaijkxr vEyksa ls cuk;k tkrk gS ysfdu vEy ds la{kkjh
LoHkko gksus ds dkj.k dbZ gkfu;k¡ gSaA ijaijkxr vEy dks
foLFkkfir djus ds fy, Bksl vEy cuk;s x;s vkSj mDr
vfHkfØ;k ds fy, v/;;u fd;k x;kA lkWy&tSy fof/k ls
cuk;s x;s uSuks&fØLVykbu lYQsfVr ftjdksfu;k
mRçsjd us foyk;d jfgr iSpeSu vfHkfØ;k ds }kjk
mRd`"V mRçsj.k lfØ;rk fn[kkbZA

,ehuks fQuksy dk &ehFkkby ,ehuks D;wefju esa
ifjorZu] ls- rFkk feuV esa p;urk

ds lkFk feykA gkbZMªkDlh fQukWy ¼fjlksZlhuksy½ ls
gkbZMªkDlh ehFkkby D;wefju] mRçsj.k Hkkj vuqikr ]

rki ls ij ?kaVs ds ckn çkIr gqvkA foyk;d
jfgr voLFkk dh rqyuk esa nksuksa /kzqoh; ¼ukbVªkscSathu½ rFkk
v/kzqoh; ¼VkWyqbu½ foyk;dksa esa vfHkfØ;k dh xfr /kheh
ik;h x;hA mRçsjd dks lk/kkj.kr;k lfØ; djds] leku
lfØ;rk ds lkFk ckj iqu% ç;ksx fd;k x;kA foyk;d
jfgr] lw{e rjax lgk; fof/k us m"eh; rki fof/k dh
rqyuk esa gkbMªkDlh O;qRiUu dh mRd`"V çkfIr ¼ ½ de
le; ¼ feuV½ rFkk de rki ¼ ls½ ij fn[kkbZA
mRçsjd us] vU; lfØ; gkbMªkDlh fQuky çdk;Zdksa
tSls fd ¶yksjksXywfluksy vkSj ikbjksxSyksy ls
bFkkby,flVsV ds lkFk Øe'k% MkbZgkbZMªkDlh
&ehFkkby D;wefju rFkk ] MkbZgkbZgkbMªkDlh
&ehFkkby D;wefju ds fy, vPNh lfØ;rk fn[kkbZA

¼tjuy vkQ ekfyD;wyj dSVsfyll , dSehdy
] ogh ½

m

m

m
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uoy f}/kkrq lkbukbM Bksl vEy mRçsjd ij ikbuhu vkSj
iSjkQkjeyMhgkbZM ls uksikWy dk la'ysÔ.k

Fe-Zn (DMC)

Bksl {kkj mRçsjd }kjk çksisuksy ls &esfFkyisUVsuksy dk foyk;d jfgr vkYMksy la?kuu2

LDH tSls Bksl {kkj mRçsjd ij ;qxsuksy dk leko;ou

uksikWy ,d çdk'k lfØ; f}pØh; çkFkfed ,Ydksgy gS
ftldk ç;ksx lqxa/k inkFkZ tSls fd lkcqu] ç{kkyd]
iksfy'k rFkk vU; x`g lkefxz;ksa ds cukus esa fd;k tkrk gSA
chVk&ikbuhu vkSj iSjkQkjeyMhgkbM ¼fçal la/kuu½ ls
uksikWy cukus ds fy, ladqyksa dks Bksl vEy
mRçsjd ds #i esa uoy ç;ksx fd;k x;kA
Vf'kZ;jh&C;wVsuksy] vkblks&C;wVsuksy vkSj ,u&C;wVsuksy
¼ladqyu lnL;½ vkSj f=&CykWd lgcgqyd]

¼vkSlr vkf.od Hkkj lg ladqyu
lnL;½ dh mifLFkfr esa vkSj
ds tyh; foy;u ls Js.khc) ladqyu cuk;s x;sA
lHkh mRçsjd chVk&ikbuhu vkSj iSjkQkjeyhgkbM ls
fçal la?kuu vfHkfØ;k ds fy, lfØ; ik;s x;sA
ladqyksa ds çk/kkj esa lg la;ksftr vlar`Ir vk;u]
lEHkkfor lfØ; lkbV ik;s x;sA ¼tujy vkQ
eksfyD;wyj dWVsfyfll] , % dsfedy] ½

DMC

EO  PO  EO 5800;
ZnCl K Fe(CN) .3H O

DMC

DMC
Zn

2007, 273, 39

20 70 20

2 4 6 2

2+

α

α

&,ehuks vEyksa ds la'ysÔ.k vkSj vusd ukbVªkstu fufgr
foÔepØh; tSls fd behMktksy vkSj Fkk;kMk;ktksy ds
la'ysÔ.k ds fy, &,ehuks ukbVªkby cgqewY; ek/;fed
gSaA foyk;d jfgr voLFkk esa feuV esa]
lk;uk;M lzksr vkSj Rofjr çkI; v.kq
çfr'kr mRçsjd ds #i esa] dhVksu@,yMhgkbM ,d

,ehu ds lkFk ç;ksx djds] ,d LoPN rFkk i;kZoj.k
laxr] ,d ik= la'ysÔ.k fof/k fodflr dh x;h ftlesa
&,ehuks ukbVªkby dh çkfIr jghA ¼ts vkxZuksesV-

dse] VsVªkgsMªu ½20 TMSCN
Fe(Cp) PF (5

)

94%
2007, 692, 4361 2008, 49, 640

2 6

α
,

2

2
KOH NaOH

Mg/Al
97%

99% 2

&esfFkyisUVsuksy O;olkf;d egRo dk jlk;u gS
ftldk ç;ksx vkSÔf/k lqxaf/kr] lxa/k] lk®n;Z çlk/ku rFkk
fofHkUu vkSÔf/k;ksa ds lfØ; ek/;fed ;kSfxd cukus esa
gksrk gSA O;olk; esa &esfFkyisUVsuksy jllehdj.k
ferh; ek=k essa] ;k ds lkFk çksisuksy ds
vYMksy la?kuu ls cuk;k tkrk gSA gesa] foyk;d jfgr

voLFkkvksa esa çksisuksy dk Lola?kuu] vkYdyh vk;u
fofu;fer ft;ksykbVks] vkYdyh mipfjr ,Y;qfeuk rFkk
fofHkUu ijek.kqfod vuqikr ds gkbMªksVsYlkbV
Bksl {kkj ls çkIr gqvk gSA gkbMªksVsYlkbV }kjk
ifjorZu rFkk p;urk &esfFkyisUVsuksy ds fy;s
jghA &vkblksQksjksu ds &vkblksQksjksu ds vfHkfØ;kβ α

vYdsfuy,jksesfVdks a ls lacaf/kr ,d ;kSfxd
vkblks;qxsuksy dk vkSÔf/k] [kk| ifjj{kd rFkk lqlxaf/krks
esa dkQh ç;ksx gksrk gSA ;g ;qxsuksy ds iquZO;LFkkiu ds
}kjk cuk;k x;kA lg vo{ksi.k }kjk la'ysfÔr
}; gkbMªksVSylkbVksa] ftlesa
;k vkSj ijek.kqfod vuqikr ls ;qxsuksy
dk leko;ou fd;k x;kA ?k.Vs esa ls- ij
foyk;d esa mPpre yxHkx ;qxsuksy ls
vkblks;qxsuksy] lHkh ç;qDr mRçsjdksa esa ls
}kjk cukA vU; rjhdksa tSls fd ;qfj;k rFkk gsDlkehu ds
ty vi?kVu }kjk cuk;s x;s us dksbZ ifjorZu
ugha fn[kk;k cfYd blls fØLVyrk c<+ xbZA lfØ;rk ds

VªsaM dk laca/k fQuksy vf/k'kksÔ.k ds ç;ksx ls çkIr mRçsjd
dh {kkjrk ls fd;k tk ldrk gSA mRçsjd dk iqu%ç;ksx nks
ckj fd;k tk ldk mlds ckn lfØ;rk esa deh ikbZ xbZA
mPp /kzqoh foyk;d vfHkfØ;k ds i{k esa FkkA
fofHkUu rkiksa ¼ rFkk lsa- ij gok esa
?k.Vs½ ij larkfir ds fy;s ifjorZu ux.;

jgkA mRçsjd dh cgqdfeZrk dk fofHkUu vYdsfuy
,jksesfVdksa dh leko;ork }kjk ijh{k.k fd;k x;kA
ftlesa ls- ij ,fyy csUthu dk mPpre ifjorZu
esfFky LVkbjhu esa gqvkA ¼dsVkfyfll VqMs dks 'kks/ki=
Hkstk x;kA½

M(II)Al
M(II) = Mg, Ni, Cu, Li

Co M(II)/Al 3.0
6 200 DMF

77%
Ni Al-HT

-HT

DMF
200, 400, 600 800 6

-HT (<
5%)

160 -

o

o

o
3

3

3

Ni Al

Ni Al

β

Fe(Cp) PF TMSCN2 6% foyk;d jfgr voLFkkvksa esa ds dkcksZfuy ;kSfxdksa ds tqM+u esa rFkk
&,ehuks ukbVªkby cukus ds fy, ,d l{ke mRçsjd
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Hantzsch 1, 4 MkbgkMªksfijksMhuksa dk ,d ik= la'ysÔ.k

Cu-fufgr =;h gkbMªksVSYlkbVksa ij csathu dk Qhuksy esa gkbMªksDlyhdj.k

vk.kqfod vkDlhtu ls vYdhuksa ds biksDlhdj.k ds fy;s
fofuefer ft;ksykbV& l{ke foÔekax mRçsjd

Co
X

2+

tSo ç.kkyh esa MkbgkbMªksfijksMhuksa ¼ ½ dk
vkDlhdkjd fojks/kh vkSÔf/k ds #i esa fo'ksÔ egRo gSA
ikjaifjd la'ysÔ.k ,flfVd vEy esa ;k
vkYdksgy ds yacs le; rd i'pokg ls fd;k tkrk gS
fdUrq blesa çkfIr cgqr de gksrh gSA i;kZoj.k laxr Bksl
{kkj mRçsjd] gkbMªksVSYlkbV ¼ewy #i esa½ rFkk
gkbMªksVSylkbV ds leku inkFkksZ }kjk] d{k rki ij
csatyfMgkbM] ,fFky ,flVks,flVsV vkSj veksfu;e
,lhVsV ds ,d ik= esa cgqvo;oh la?kuu }kjk gaV~Tl

cuk;k x;kA ijhf{kr mRçsjdksa esa ]

,flVksukbVªkby foyk;d esa lcls vf/kd lfØ;]
csatyfMgkbM ¼ çkfIr] lzksrokys] ds
lkFk] ?kaVs esa½ ds fy;s FkkA bl mRçsjd dh mPp
lfØ;rk dk Js; vEy&{kkj ds f}dk;hZ lkbVªks ds
lg;ksxh ;ksxnku dks gSA fofHkUu ,fYMgkbMªksa ¼vpfØr]
pfØr rFkk lxaf/kr½ ds fy;s bl mRçsjd dh cgqdkfeZrk
dk ijh{k.k fd;k x;kA ftlesa }kjk
dh çkfIr BhdBkd feyhA csatyfMgkbM ds lkFk bukehu
ds lh/ks la?kuu dks laHkkfor vfHkfØ;k çLrkfor fd xbZA
¼,IykbM dSVy- ½

DHA

DHP MgAl -HT

73% N- NH OAc
6

MgAl -HT DHP

A 2008, 338, 21

Hantzsch

2

4

2

O;olkf;d rFkk la'ysÔ.k nksuksa n`f"V;ksa ls ,d in esa
csathu ds gkbMªksDlyhdj.k ls fQuksy dh vfHkfØ;k
v|ru #fpdj ,oe~ pqukSrhiw.kZ gSA vfHkfØ;k dk egRo
fQuksy ds O;kid vkS|ksfxd mi;ksx ls gS tks fojks/kh
vkDlhdkjdks] d`fÔjlk;uksa rFkk cgqydksa esa gksrk gSA
fufgr ij vkDlhdkjd ds lkFk csathu dk
Qhuksy esa p;fur gkbMªksDlyhdj.k fd;k x;kA
lg&f}la;kstd /kkrq vk;uksa ¼ rFkk ½ ds
cnyus ls irk pyk fd rFkk ds lkFk ifjorZu
mPpre tcfd ds lkFk fuEure ¼ ½
jgkA dkij dh lkanzrk esa lw{e ifjorZu ls lfØ;rk
çHkkfor gqbZA mRçsjd dh ,d mPpre ek=k ikbZ xbZA

çdk;Zd@vkDlhdkjd vk.kqfod vuqikr cnyus ls
csathu ifjorZu rFkk fQuksy p;urk esa yxkrkj o`f) ,d
Lrj rd gqbZ vkSj mlds Åij djus ij ?kVus yxhA

ds lkFk ls rd rki c<+kus ij ifjorZu c<+k
vkSj mlls vf/kd rki ij ?kVus yxkA ?kaVs rd le;
c<+kus ij ifjorZu ls ij ¼çdk;Zd@vkDlhdkjd
ijek.kqfod vuqikr ½ c<+rk ik;k x;kA lHkh ijhf{kr
foyk;dksa esa fijhMhu vkSj ,flVksukbVªkby lcls vPNs
ik;s x;sA lg&foyk;d ds #i esa ty dks fijhMhu ;k
,flVªksukbVªkby ds lkFk feykus ij ifjorZu ij fo#)
çHkko iMkA foyk;d çHkko ds fcuk mRçsjd iqu%pfØr
ugha gq,A

Cu-
LDH H O

Zn, Mg, Co Ni
Zn Mg

5-7% Co 2.2 %

CuZnAl 65
48

65
1:1

2 2

2+

0

0

vksyhQhuksa dk biksDlhdj.k] fo'ksÔdj LVkbjhu ls
LVkbjhu vkDlkbM] ,d egRoiw.kZ vfHkfØ;k gS D;ksafd
;g mRikn lw{e jlk;uksa dk ek/;fed gSA bl vfHkfØ;k
ds fy;s vk.kqfod vkDlhtu vkDlhdkjd ds lkFk
foÔekax mRçsfjr iFk i;kZoj.k vkdÔZd gS] fdUrq bl iFk
esa bfPNr biksDlkbM dh {kh.k çkfIr dh ijs'kkuh gSA ;gk¡
ok;qeaMyh; nkc ij vk.kqfod vkDlhtu ds lkFk
ij LVkbjhu biksDlkbM dk nzo&voLFkk mRçsfjr
biksDlhdj.k fofuefer ft;ksykbV& ls fd;k

x;kA ls LVkbjhu ifjorZu rFkk
LVkbjhu vkDlkbM p;urk rd feyhA lksfM;e
vk;uksa dks {kkjh; e`nk /kkrq vk;uksa ls
foLFkkfir djus ij LVkbjhu vkDlkbM dh p;urk
rd c<+hA foÔekax mRçsjd ls LVkbjhu biksDlkbM dh
bruh mPp p;urk çFke ckj ns[kh xbZA vk.kqfod
vkDlhtu ds lkFk fofuef;r rFkk {kkjh; rFkk
{kkjh; e`nk] /kkrq vk;u of/kZr QkStlkbV] ft;ksykbV
mRçsjd] vYdhu biksDlhdj.k dks n{krk ls mRçsfjr djrs

373K

Co(II) X

NaCoX >99%
68%
(Ca, Sr, Ba)

85%

Co2+

uewus }kjk lfØ; gkbMªksVsYlkbV dh {kkjrk dk ewY;kadu
fd;k x;kA mRçsjd dh ek=k xzk rd c<+kus ij
vfHkfØ;k dh çkkjafHkd xfr c<+h ijUrq ek=k iqu% c<kus
ij xfr ij [kkl çHkko ugha iMkA vfHkfØ;k xfrdh ij
rki dk [kkl çHkko FkkA foyk;d jfgr voLFkk esa

çksisuksy ds la?kuu dh lfØ; ÅtkZ vkadh
xbZA ftlesa lfØr gkbMªksVsYlkbV dk vuqikr
mRçsjd esa FkkA ifjorZu ,oe~ p;urk esa fcuk fdlh
fo'ksÔ gkfu ds mRçsjd N% ckj iqupfØr fd;k x;kA ¼ts-
eksy- dSVy] , dsfedy % ½

0.1
58 kJmol

Mg/Al

2007, 278, 135

-1

3.5
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,d ik= esa çksihyhu ls vkYMhgkbM@vYdksgy cukus ds fy;s
cgqinh vfHkfØ;kvksa dh xfrdh çkpkyksa dk mPp;u

C8

çHkkoh vYdhu gkbMªksQkjeyhdj.k ds fy;s uSuks voLFkk vfHkfØ;kvksa ds #i esa ladqy vUrHkZfjr
ÔVQydh; ehlkslja/kzh flfydk] foÔekax gkbMªksQkjeyhdj.k

Rh

ty ?kqyu'khy dksckYV ladqy ls mRçsfjr yacs J`a[kyk ds vkYdhuksa dk tyh;
f}voLFkk gkbMªksQkjeyhdj.k

mRçsfjr gkbMªksQkjeyhdj.k

lw{e jlk;uksa dks cukus ds fy;s] ÅtkZn{k] cgqinh ,dy
ik= vfHkfØ;k;sa] egRoiw.kZ mi;ksx ds {ks= cu pqdh gSA
fofHkUu mRiknksa ds cuus dh voLFkk] tks cus gq, mRiknksa
ds mlh fj;sDVj esa vkx ifjorZu ds ckjs esa crkrh gS] mls
le>us ds fy;s cgqinh vfHkfØ;k;ksa ds xfrdh dk
vuqla/kku ewyr% egRoiw.kZ gSA ,d i;kZoj.k laxr
cgqdk;hZ foÔekax mRçsjd] tgk¡
ladqy] rFkk gkbMªksVSylkbV]
}kjk ,d ik= esa çksihyhu ls ,fYMgkbM rFkk
vYdksgy cukus ds fy;s] cgqinh vfHkfØ;k;ksa]

gkbM ª k sQkjeyhdj.k] vYMk sy la?kuu rFkk
gkbMªkstuhdj.k dh xfrdh 'kks/kh xbZA xfrdh ls irk
pyk fd vkSj dh ek=k] vuqikr]
vYMksy rki vkSj rFkk ds vkaf'kd nkc ds c<+kus ls
vfHkfØ;k dh xfr esa o`f) ikbZ xbZA gkbMªksQkjeyhdj.k
rFkk vYMksy la?kuu dh xfr ls
vkS|ksfxd mRçsjd dh rqyuk esa rFkk

xquk ikbZ xbZA ¼bUMLVªh;y bft- dsfe- fjl-
½

[HF/HT] [HF] = Rh –
HRh(Co)(PPh ) HT

C

[HF] [HT] Mg/Al
CO H

[HF / HT (3.5)]
[HF + KOH] 2.5

~3 2008,
47, 3795

3 3

8

2

m|ksxksa esa gkbMªksQkjeyhdj.k lekax voLFkk esa fd;k
tkrk gSA gkykafd lekax mRçsjd mPprj ifjorZu]
p;urk rFkk VuZvksoj vko`fr nsrs gSa fdUrq budk
iqupØ.k eqf'dy gSA ladqy dks
LoLFkkus ds ehlks fNnzksa esa vUrHkZfjr fd;k x;kA
&gsDlhu ds gkbMªksQkjeyhdj.k ij rki] mRçsjd ek=k]

rFkk ladqy ls ds vuqikr ds çHkko dk
v/;;u fd;k x;kAde rki ij ,fYMgkbM dh p;urk
rFkk vuqikr T;knk jgkA &gsDlhu ds
gkbMªksQkjeyhdj.k ds fy;s mRçsjd us vPNh m"eh;
fLFkjrk] iqupZØh;rk] mRd`"V ifjorZu ds lkFk

fn[kkbZA ¼ts- eksy- dSVy dsfe] ½
blh çdkj LVkbjhu dk gkbMªksQkjeyhdj.k
ifjorZu rFkk bfPNr ,fYMgkbM dh çkfIr ds lkFk
gqvkA blesa mRçsjd dh ek=k] LVkbjhu dh lkanzrk]
dk vkaf'kd nkc rFkk rki c<+kuk mRçsjd dh xfrdh ds
i{k esa FkkA dk vkaf'kd nkc c<us ij vfHkfØ;k xfr esa
deh ikbZ x;hA esa ,fYMgkbM esa
vkblk s@ukeZy dk vuqikr lekax mRçsjd

ls xquk T;knk jgkA foÔekax
mRçsjd dks vyx djds lkr ckj çHkkoh <ax
ls ç;ksx fd;k x;kA

Rh HRhCo(PPh )
HMS

1
pCO, pH TEOS

n/iso 1

(100%)

100%
iso

H

CO
Rh-HMS

HRh(CO)(PPh ) ~1.8
Rh-HMS

3 3

2

2

3 3

A: 2008, 296, 61

/kkrq ladqy mRçsfjr vksyhQhuks a ds lekax
gkbMªksQkjeyhdj.k ds fy;s] tyh; f}voLFkk mRçsj.k us
,d u;k n`f"Vdks.k [kksyk gSA bl çdkj vkS|ksfxd
O;ogkfjd vfHkfØ;k xfrdh çkfIr ds fy;s
gkbMªksQkjeyhdj.k esa lgfoyk;d rFkk i`"BlafØ;d ds
ç;ksx ls mPp vkYdhuksa dh {kh.k foys;rk ij fu;a=.k
ik;k x;kA ty ?kqyu'khy mRçsjd

Vªkb lYQksfuy@QkLQhu VªkbZ Msdsu

lkWYV ls i`"BlafØ;d rFkk tyfefJr foyk;d dh
mifLFkfr esa &vkDVhu rFkk &Msdhu dk
gkbMªksQkjeyhdj.k fd;k x;kA ds feykus ls
ifjorZu rFkk ,fYMgkbM ds fy;s p;urk

c<+hA tcfd feykus ls ladqy dk fu{kkyu
tyh; ls dkcZfud voLFkk esa de gqvk vkSj nks lrgksa esa
ljy foyxu gqvkA ¼ts- eksy- dSVy dsfe-]

½
CoCl (TPPTS)

(TPPTS = (m-

)
1 1

CTAB
(95%) (90-95

%) TPPTS

2008,
282, 99

2 2 A:

gSa] vkSj lqij fitM+ks esa fLFkr dks ds lfØ;rk ds
fy;s lq>ko fn;k x;k gSA blh çdkj ds mRçsjdksa ls
vk.kqfod vkDlhtu ds lkFk & ikbuhu dk
biksDlhdj.k] foyk;d esa fd;k x;k ftlesa

ds ikl ifjorZu rFkk biksDlkbM p;urk çkIr gqbZA
foyk;d dh çd`fr Økafrd jghA ¼ts- dSVy-

] ts- eksy- dSVy dsfe- ] ;q- ,l-
isVsaV ] ] ½

Co O

DMF 47%

61%
2006, 244,

208 2007, 277, 72
7 345 182

2+
2

α A:
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vlefer mRçsj.k

dk;jy ,dydh ,oa f}ydh ladqy mRçsfjr] ,ehuks ds lkFk eht+ks biksDlkbMksa dk ,uSfUL;ks
p;fur vlefer oy;ksa dk [kqyuk

Ti(IV)
(ARO)

,dydh ,oa cgqydh vkSj lSysu ladqyks ls ,ehu vkSj ,ehu O;qRiUuksa ds lkFk
Vªkal@,jhyksDlh fljs ds biksDlkbMksa dk vlefer xfrdh fo;kstu

Cr(III) Co(III)
(AKR)

iquZpØh; dk;jy ,dydh @ f}ydh @ cgqydh lSysu ladqy mRçsfjr
fofHkUu lkbukbM lzksrksa ds lkFk ,fYMgkbM dh vfHkfØ;k ls lkbuksgkbMªksuksa dk vlefer la'ysÔ.k

Ti(IV) / V(V) / Mn(II)

dk;jyVh tSo v.kqvksa dh 'kjhj foKku lfØ;rk ij
egRoiw.kZ çHkko j[krh gSA ty vkSÔf/k jslfed feJ.k ls
cuh gksrh gS] rks çR;sd ,uSfUl;ksej dh tSo lfØ;rk esa
fofHkUurk gksrh gSA dk;jy vkSÔf/k;ksa dh c<+rh gqbZ ekax
dh iwfrZ ds fy,] jklk;fud rFkk tSo&mRçsfjr fof/k;ksa ls
la'ysfÔr ek/;fed çpqj ek=k esa cuk;s tkrs gSaA laLFkku

fofHkUu vlefer dkcZfud #ikUrjksa ds fy, dk;jy
mRçsjd ds fodkl ij ,d n'kd ls vf/kd le; ls dk;Z
dj jgk gSA dk;jy /kkrq ladqy fMtkbu fd;s x;s] cuk;s
x;s vkSj mudks fuEu vfHkfØ;kvksa esa mRçsjd ds #i esa
ç;ksx fd;k x;kA

dbZ tSo lfØ; ;kSfxdksa] lw{e jlk;uksa vkSj dk;jy
lgk;dksa esa ,uSfUl;kseSfjd 'kq) chVk ,ehuks
vYdksgy eq[; lajpuk bdkbZ gksrs gSaA fofHkUu eht+ks
biksDlkbMksa dh ,uhyhu ds lkFk] ,uSfUl;ksp fur oy;
[kqyus dh fofHkUu dk;jy f'kQ {kkjksa ds LoLFkkus cus
dk;jy ladqy ç;qDr vfHkfØ;k;sa] lw{e rjax
fdj.ku esa bfPNr ,ehuks vYdksgy] mPp çdk'k 'kq)rk

ds lkFk nsrh gSaA lHkh vfHkfØ;kvksa esa chVk ,ehuks
vYdksgy dh mRd`"V çkfIr ,uSfL;ksej
çpqjrk ds lkFk çkIr gqbZA dk;Z lEiknu esa fcuk fdlh
gkfu ds f}ydh mRçsjd dks pkj ckj iqupZfØr fd;k
x;kA ¼;qjks- ts- vkxZ- dse- VsVªkgsMªu ysVj

;qjks- ts- vkxsZ- dse- ½

( )

Ti(IV)

ARO
(98%), > 99%

2006, 1303;
2006, 47, 5277; 2008,3118

β

;

jslfed fljksaokys vkSj Vªkal biksDlkbMksa dk ,d
l{ke mik; gS tks lLrs miyC/k fljs@Vªkal biksDlkbMksa
ls] ,d in esa ,uSfUl;ks 'kq) Vªkal chVk&,ehuks ,Ydksgy
vkSj biksDlkbM çnku djrk gSA d{k rki rFkk lw{e rjax
fdj.ku esa ,uhyhu ds lkFk Vªkal rFkk fljs ds biksDlkbMksa
ds vlefer oy; [kqyus dh vfHkfØ;k esa] mRçsjd ds #i
esa ladqy mPp #i ls {ks= & Mk;kLVhjh;ks rFkk
,uSfUleks p;fur ik;s x;sA ,uSfUl;ks p;urk dks cuk;s

gq, mRçsajdksa us pØksa rd vPNs dke fd;sA vfHkfØ;k
vk;fud nzo tSls gfjr ek/;e esa Hkh dh xbZA mRçsjd ds
dbZ ckj iquZpØ.k rFkk de vfHkfØ;k le; esa
biksDlkbMksa vkSj chVk ,ehuks ,Ydksgyksa dh mRd`"V çkfIr
rFkk ,uSfU'k;ksefjd çpqjrk feyhA ¼,lheSVªh]

dk;jyVh] 'kks/ki= ;qjks- ts-
vkxZ- dse- dks Hkstk x;kA½

AKR

Cr(III)

5

2006, 17,
1638 (2007, 19, 809,)

vlefer lk;uhdj.k vfHkfØ;k] 'kks/k dk ,d egRoiw.kZ
{ks= gS vkSj blds mRikn] lk;uks gkbMªhu dk vkSÔf/k vkSj
d`fÔ jlk;uksa esa fof'k"V ç;ksx gksrk gSA dk;jy
,dydh@f}ydh rFkk cgqydh lSysu ladqy] rFkk

/kkrq vk;uksa ds lkFk cuk;s x;s vkSj n{k mRçsjd ds
#i esa] fofHkUu lk;ukbM lzksrksa tSls ]
VªkbZehFkkbZy lhykby lk;ukbM] bFkkby lk;uksQksjesV]
ds lkFk ,fYMgkbMksa vkSj dhVksuksa ds vlefer

lk;uhdj.k ds fy, d{k rki ls & ls rd] ç;qDr fd;s
x;s ftlesa mRikn lk;uksgkbfMªu mPp ¼ rd½
rFkk çkfIr ¼ ½ ds lkFk feykA ¼VsVªkgSMªu ,lheSVªVh]

;wjks- t- vkxZ- dSe ½ ¼t-
eksy- dSVy- dsfedy dksvkMZ- dse-
fjO;q- 'kks/ki= dk;jfyVh dks Hkstk
x;kA½

Ti, V
Mn

NaCN / KCN

20
ee 96%

65%
2006, 17, 2659;

264 1264, 140;
2007, 252, 593;

2006, 3175

A:
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vlefer ukbVªks,YMksy vfHkfØ;k ds fy, foÔekax mRçsjd

gfjr czksehu dk vkxs mi;ksx

vr%LFk ,Ydkbu dk vkWDlhtfur le;qXeu

C-C

SBA-15
MCF

4
66%
SBA-15

5

ca/k cuus ds fy, dkcksZfuy ;kSfxdksa dh
ukbVªks,YMksy vfHkfØ;k cgqr egRoiw.kZ gS tgk¡
&ukbVªksvYdksgy dkbjy ewyHkwr vax tSls ç;qDr gksrk

gSA bl fn'kk esa] ehlks lja/kzh /kkrqvksa] rFkk
ij dk;jy ladqy ds dkbjy vehuksa vYdksgy dks

vpfyr djds mls d{k rki ij vdkbjy rFkk dkbjy
;ksxtks a ds lkFk fofHkUu lxa/k ,fyQSfVd]

vlar`Ir ,fYMgkbM ds vlefer ukbVªks ,YMksy
vfHkfØ;k;ksa ds fy;s mRçsjd ds #i esa ç;ksx fd;k x;kA
dkbjy ;ksxt ds lkFk &czksekscsatfYMgkbM ds fy;s mPp
ifjorZu rFkk rd çpqj mRd`"V ,uSfU';ks p;urk
dks cuk;s gq, ij vpfyr dkbjy dk;jy
mRçsjd us pØks rd vPNk dke fd;kA ¼isVsaV Qkby
,Iyhds'ku la ½

β

βα, -

148NF 2009/IN

iwoZ f}okf"kZd izfrosnu esa crk;k x;k fd nzo czksehu cukus
ls çkIr e/;LFk yo.k feJ.k dbZ
czksehu ;ksxkRed vfHkfØ;k esa ç;qDr gksrs gSaA blh e/;LFk
dk ;fn eksy vuqikr fy;k tk; rks ;g izfrLFkkih
vke fØ;kvksa ds fy, mi;qDr gSA bl e/;LFk dk mi;ksx

ukbVªks csafty czksekbM cukus dh vk/kqfud fof/k esa

fd;k x;kA ¼xzhu- dsfe- ½ fcVuZ ls czksehu
iquZçkfIr dh rduhd vkjfd;u m|ksx lewg dks iznku dh
xbZA bl e/;LFk }kjk vU; czkseks O;qRiUuksa
¼ V s V ª k c z k s e k s f clQhu k sy& c z k s e k s f cl fuy ]
VªkbZczkseks,uhyhu] czksekslDlhuhekbM] cksekscsathu½ dks
cukus ds fy;s ,d izksVksdky cuk;k x;kA

5:1 NaBr- NaBrO

2:1

P-

3

2008, 70, 232

A;
N-

varLFk bYdkbu MkbZvkbu dk mRizsfjr le;qXeu
vkYdhdj.k dh izks;ksfxd la'ys"k.k fof/k rS;kj dh xbZA
T;knkrj ,Ydkbuks gsrq mRizsjd
lQy lkfcr gq,A vkDlhtu dks vksDlhdkjd ds :i es

ysrs gaSA T;knkrj ifjfLFkfr;ksa es bfPNr mRikn dh
vf/kdre ek=k fcuk fdlh mi mRikn ds izkIr dh tk
ldrh gSA

(1, 3, )

CaCl/DBU/MEDA

89
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fcuk cqus gq, uksjfMYl Vh ,l ;k gksyhVsDl
diMs ij í<+hd`r fd, gq, ekbØksiksjl iksyhlYQksu
f>Yyh ij esVkQhuhy Mk;,ekbu rFkk Vªkb eslkby
DyksjkbM ds ?kksy }kjk fofHkUu ifjfLFkfr;ksa esa mipfjr
djds eh pkSMh rFkk eh yach çfrorhZ jlkdÔZ.k
iryh iksyhekbM la?kfVr QhYe cukbZ xbZA fofHkUu çdkj
dh Vh,Qlh rS;kj djus esa] fcuk cqus diMs dk çdkj]
i'pkr mipkj esa Xyhljksy ls mipfjr djuk vkSj
çfØ;k le; vkfn lekfo"V gSaA uedhu rFkk leqnzh ty
ds vi{kkjhdj.k }kjk bu Vh,Qlh esEczsu ds xq.k/keZ
vFkkZr~ {kkj vLohd`fr çfr'krrk rFkk çokg
fu/kkZj.k fd;s x;sA
uksjfMYl ls cukbZ xbZ Vh,Qlh esEczsu us
ihih,e laiwfjr ty esa ls ih,lvkb nkc ij
çokg ds lkFk mPp {kkj vLohd`fr n'kkZ;hA
tcfd gksyhVsDl ¼fcuk cqus diMs ess ls½ ls cukbZ
xbZ Vh,Qlh esEczsu us igys dh rqyuk esa uedhu ty ds
vi{kkjhdj.k esa FkksMk mPp çokg rFkk de {kkj dh
vLohd`fr n'kkZ;hA
uksjfMYl Vh,l ls cukbZ xbZ Vh,Qlh esEczsu }kjk

ihih,e okys leqnzh ty dks
ih,lvkbZ nkc ij mipfjr djus ls yh@?k.Vk
çokg ds lkFk {kkj dh vLohd`fr n'kkZ;hA blh
çdkj ogh Vh,Qlh esEczsu ih,lvkbZ nkc ij
mipfjr djus ij yh@?kaVk çokg ds lkFk

{kkj dh vLohd`fr n'kkZ;hA bl rjg ls
ihih,e VhMh,l okyk mipfjr ty çkIr gqvkA bl
çdkj ls uksjfMYl ds vk/kkj ij vU; csp esa cukbZ xbZ
esEczsu us Hkh leku dk;Z çn'kZu fd;kA bldh rqyuk esa
gksyhVsDl ls cukbZ xbZ Vh,Qlh esEczsu us rFkk

ifjpkfyr nkc ij fuEu {kkj vLohd`fr
rFkk fuEu çokg n'kkZ;kA ;g n'kkZrk gS fd í<+hd`r diMs
dk çdkj iksyhlYQksu Lrj vkdkfjdh dks fo'ksÔ #i ls
çHkkfor djrk gS tks ckn esa iksyh,ekbM ds Lrj dh
vkdkfjdh dks varr% esEczsu ds dk;Z çn'kZu dks çHkkfor
djrk gSA bl rjg ls vuqdwy iksyhlYQksu Lrj cukus dh
fofo/k ifjfLFkfr;ksa ls mPp dk;Z çn'kZuokyh Vh,Qlh
esEczsu cukus dh vuqdwyre fof/k tkuh xbZA bl çdkj
Lons'kh fcuk cqus gq, diMs ij Vh,Qlh esEczsu fodkl
djus dk ç;Ru t+kjh gSA

100 3265

1 60/90

(gfd)

100 2500

250 39 gfd

94±2 %

3265

(89.3 – 91.8)

100

31000 – 35000 600

35-42

90 – 91 %

900

69-74 95-

96% 2000

3265 600

900 (86 -87 %)

Vh,Qlh esEczsu dk tyçokg rFkk {kkj vLohd`fr ds fy,
nh?kZdkyhu mi;ksx gsrq fofHkUu ek=k esa Xyhljksy }kjk
i'pkr mipkj laca/kh v/;;u fd;k x;kA ckn esa çR;sd
esEczsu dk 'kq#] e/; rFkk var Hkkx ysdj dwiu
ijh{k.k fd;s x;s rFkk çokg rFkk {kkj vLohd`fr çn'kZu
ns[kk x;k rFkk lkFk gh esEczsu eksM;wy }kjk
ihih,e okys laiwfjr ty dks ih,lvkbZ nkc ij
mipfjr djds çokg rFkk {kkj vLohd`fr {kerk ns[kh
xbZA Xyhljksy ls mipfjr dh xbZ Vh,Qlh esEczsu ds

eksM;wy dk çokg dwiu ijh{k.k ls vk/kk ik;k x;k vkSj
{kkj vLohd`fr dhV ysoy ls de ikbZ xbZA

Xyhljksy ls mipfjr dh xbZ Vh,Qlh esEczsu eksM;wy
us lkekU; eksM;wy ls nqxquk çokg çkIr fd;k x;k gS vr%
;g dgk tkrk gS fd Xyhljksy ls mipfjr
Vh,Qlh esEczsu fo'ksÔ mfpr gS D;ksafd blls esEczsu ds
fNnzks dh ljapuk ;Fkkor jgrh gS rFkk esEczsu dks yacs
le; rd vknzZ j[kk tk ldrk gS] blls esEczsu dk
iksyh,ekbM Lrj ;Fkkor jgrk gSA

24 – 28

8040 2000

250

4%

2 – 3 % 10

%

10 %

esEczsu dh dk;Z{kerk ij iksyh,ekbM Lrj dh LFkwyrk ds
çHkko dh tk¡p djus ds fy, dqN vU; la?kfVr esEczsu ij
bUVjQslh;y iksyhejkbts'ku çfØ;k }kjk iksyh,ekbM
dk nwljk Lrj cuk;k x;kA esEczsu dh i`FkDdj.k {kerk ds
fooj.k vuqlkj] de lkanzrkokys laiwfjr ty ¼
ihih,e½ ds vi{kkjhdj.k ds fy, ,d Lrjh; Vh,Qlh

esEczsu us çokg rFkk {kkj vLohd`fr esa vPNk dk;Z fd;kA
mlh esEczsu ls cuk;s x;s dnokys eksM;wy }kjk

ih,lvkbZ nkc ij vfr lkanz ty dks mipfjr
djds dk;Zçn'kZu fd ,d Lrjh;
Vh,Qlh esEczsu }kjk ihih,e VhMh,l
okys ty dks mipfjr djus ls {kkj vLohd`fr

2000

4040

600/900

25000-3000°

89 -92 %

ns[kk x;kA ;g irk pyk

esEczsu vkSj fof'k"V cgqyd çkS|ksfxdh
iryh la?kfVr ¼Vh,Qlh½ vkj vks esEczsu

Vh,Qlh esEczsu ds dk;Z çn'kZu ij Xyhljksy dk çHkko

Vh,Qlh esEczsu ij iksyh,ekbM ds f}Lrj dk çHkko
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lw{e fuL;anu ¼usuksQhYVªs'ku½ esEczsu dk fodkl

iksyh ¼ikbijsthu&VªkbeslsekbM½ dh lrg ifjorZu ,oa cukoV

uedhu@leqnzh ty dh l[krkbZ ¼gkMZusl½ nwj djds is;
ty dk mRiknu djus rFkk ?kjsyw ,oe~ vkS|ksfxd mi;ksx
gsrq ty çkfIr ds fy, mfpr usuksQhYVªs'ku esEczsu cukus
dk eq[; mís'; FkkA bfPNr ,u,Q esEczsu cukus ds fy;s
n k s v y x v f H k x e v i u k ; s x ; s

iksyh¼ikbijsthu&VªkbeslsekbM½ la?kfVr esEczsu dh
lrg ifjorZu iksyh ¼esVk&fQuhyMkb,ekbu½
VªkbeslsekbM la?kfVr esEczsu dks çfrfØ;dksa dh fofo/k
lkanzrk rFkk ds mi;ksx djds cukbZ xbZA

(1)

(2)

pH

ikbijsthu rFkk Vªkbeslksy DyksjkbM dh fofHkUu
lkanzrk] çfrfØ;d ifjfLFkfr;k¡] vkoj.k dk lw[kus
dk le;] okrkoj.k dh vknzZrk vkfn fofHkUu ifjfLFkfr;ksa
esa ikbijsthu rFkk Vªkbeslksy DyksjkbM dk ;Fkkor
bUVjQslh;y iksyhejkbts'ku }kjk iksyh ikbijsthu &
VªkbeslsekbM la?kfVr iryh QhYe esEczsu rS;kj dh xbZA
lrgh jklk;f.kd ljapuk ds fy, vkdkfjdh ds
fy, lrgh ty vuqjkxh ds fy, laidZ dks.k rFkk
eksysD;qyj osV dV vkWQ tSl rduhd }kjk bl esEczsu ds
xq.k/keksZ dk ijh{k.k fd;k x;kA bl rjg ls cukbZ xbZ
esEczsu dk ,dy la;kstd rFkk f}la;kstd /kkrq vk;uksa dh
vLohd`fr rFkk tyçokg dh {kerk dk xgu vH;kl
fd;k x;kA ;g ns[kk x;k fd Vh,elh dks fu/kkZfjr
lkanzrk ij cukbZ xbZ esEczsu }kjk ihih,e lksMh;e
DyksjkbM rFkk ihih,e esXusf';e lYQsV okys
laiwfjr ty dks mipfjr djus ls vLohd`fr vuqikr
vçHkkoh jgkA ls ;k vf/kd lkanzrk
c<+kus ij vLohd`fr vuqikr esa ughor~ o`f) gqbZA

bUVjQslh;y iksyhejkbts'ku çfØ;k ds nkSjku
ikbijsthu rFkk Vªkbeslksy DyksjkbM ds chp çfrfØ;k esa
okrkoj.k dh fofHkUu vknzZrk dk vlj gksus ls iksyh,ekbM
ljapuk çHkkfor gksrh gSA okrkoj.k dh fofHkUu vknzZrk esa
rS;kj dh xbZ esEczsu dh {kkj vLohd`fr dk ijh{k.k fd;k
x;kA blls irk pyk fd okrkoj.k dh vknzZrk de djus
ls {kkj dh vLohd`fr gh ugha cfYd ,dy la;kstd rFkk
f}la;kstdksa dh vLohd`fr ds varj esa Hkh o`f) gqbZA
lkis{k vknzZrk ij cukbZ xbZ esEczsu us esXusf';e lYQsV
rFkk lksfM;e DyksjkbM dh Øe'k% rFkk
vLohd`fr n'kkZ;hA lkis{k vknzZrk ls T;knk djus ij
foys; dh vLohd`fr mYys[kuh; rst+ nj ls de gks xbZA
fo'ksÔ #i ls esXusf';e lYQsV ds ekeys esa lkis{k

vknzZrk ij rS;kj dh xbZ esEczsu }kjk vLohd`fr gks
xbZA esEczsu dk] ls v/;;u ls
djus ij Kkr gqvk gS fd bldk xq.k/keZ ,oa dk;Z çn'kZu
vkj vks esEczsu ds leku gh gSA

d`f=e #i ls cuk;s x;s feJ bysDVªksykbV foyk;d rFkk
ih,lvkb nkc ij leqnzh ty dk mi;ksx

djds uedhu ty ifjfLFkfr;ksa esa esEczsu ds {kkj
foghuhdj.k dk;Zçn'kZu dk vH;kl fd;k x;kA laiwfjr
rFkk mRikfnr çokgh esa fofHkUu vk;uksa dh lkanzrk
fu/kkZj.k ds fy, bUMDVhoyh diYM Iykt+ek ,eh'ku
LisDVªksLdksih dk mi;ksx fd;k x;kA DyksjkbM vk;u dh
lkanzrk dk vuqeku VkbVªhesVªhd i)fr }kjk fd;k x;kA

;g Kkr gqvk fd usuksQhYVªs'ku esEczsu }kjk f}la;ksth
esXusf';e vk;u dh vLohd`fr ,dy la;ksxh
lksfM;e vk;u dh rqyuk esa T;knk
gqbZA mlh çdkj blls f}la;ksth lYQsV vk;u rFkk
,dy la;ksth DyksjkbM vk;u esa leku vLohd`fr ikbZ
xbZA ;g ns[kk x;k fd nkc c<+kus ls] fofHkUu vk;uksa dh
vLohd`fr esa fo'ksÔ ifjorZu cxSj çokg esa Hkh o`f) ikbZ
xbZA ihih,e okys leqnzh ty dk mi;ksx djds]
NksVs ijh{k.k dhV esa fujarj fnu rd ¼çfrfnu
?k.Vk½ vk/kkfjr Vh,Qlh esEczsu dk vi{kkjhdj.k
dk;Z çn'kZu dk v/;;u fd;k x;kA bUMdVhoyh diYM
Iykt+ek ,eh'ku LisDVªksLdksih }kjk le; le; ij
mRikfnr ty esa rFkk tSls fofHkUu
vk;uksa dh lkanzrk ukih xbZA ;g ns[kk x;k fd lrr
mi;ksx ls bl esEczsu dh mDr vk;uksa dh vLohd`fr dh
dk;Z{kerk esa deh gqbZA ç;qDr rFkk fcuç;qDr
esEczsu dh çfrPNsn vkdkfjdh dk }kjk fujh{k.k
djus ij irk pyk fd bldh lrgh vkdkfjdh lrr
mi;ksx ¼ fnu½ ds dkj.k nwfÔr ugha gqbZA

(PIP)

PIP

FTIR,

SEM,

2500

500

2:1

PIP 1% 6% 6%

42%

92% 34%

55%

70%

35%

PIP-TMC-NG QENS

125 - 400

(90 – 93%)

(29 – 32 %) 60%

40,000

15 8

PIP

SO , Mg Na

3 – 4 %

SEM

15

h

4

-- ++ +

rFkk yh@feuV çokg ds lkFk mRikfnr
ty dh çkfIr gqbZA tcfd f}Lrjh; iksyh,ekbM Vh,Qlh

esEczsu us ¼ued vLohd`fr çokg
yh@feuV½ dk;Zçn'kZu n'kkZ;kA

2.6-3.0 20% 79 -86%, 1.2

fuEu
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IkkWyhikbijsthu ,ekbM ,u ,Q esEczsu dh lrg dk
ifjorZu fuEu nks fof/k;ksa ls fd;k iksyh ¼ & LVkbjhu
lYQksfud ,lhM ½ lksfM;e lkWYV dk HkkSfrd
vf/k'kksÔ.k vFkok iksyhbFkhyhu bekbu dk
HkkSfrd vf/k'kksÔ.k djds ,Øsyhd ,lhM

dk Ýh jsMhdy jsMksDl iksyhejkbts'ku }kjk
lseh&bUVjisuhVªsVhax iksyhej usVodZ fodflr djds bl
rjg ls çkIr esEczsu us lksMh;e DyksjkbM ¼ ihih,e½

dk rFkk esXusf';e lYQsV ¼ ihih,e½ dh
vLohd`fr n'kkZ;hA fofHkUu {kkjksa ds foyk;dksa ds

fy, ifjofrZr esEczsu dk vLohd`fr ijh{k.k fd;k x;kA
QyLo#i irk pyk fd vifjofrZr mipfjr esEczsu dh
rqyuk esa ifjofrZr esEczsu }kjk mRikfnr ty çokg

de gqvk tcfd {kkj vLohd`fr c<+hA
;|fi fofo/k ifjorZuksa ls ;qDr esEczsu }kjk la;ksth rFkk
f}la;ksth foys;ksa dk vLohd`fr varj yxHkx jgkA

(1) 4

3 (w/v)

(5 w/v)

(2) (0.5, 2, 5

% v/v)

2500

16% 1000

53%

40 –

60 % 10 – 25 %

40 %

,u ,Q esEczsu ij vkaf'kd çksVksus'ku dk vlj
ns[kus ds fy, ç;ksx fd, x,A fofHkUu ifjfLFkfr;ksa esa
fNnzy iksyhlYQksu vk/kkj ij rFkk dk
bUVjQs'kh;y iksyhejkbts'ku }kjk iksyh esVk
QhuhyuMk;ekbuks VªkbeslsekbM ds vojks/kd Lrj ;qDr
usuks QhYVªs'ku esEczsu cukbZ xbZA ,ekbu foyk;dh

rFkk rFkk ,ekbu rFkk DyksjkbM dk lkis{k
vuqikr ls j[kk x;kA bl rjg ls
rS;kj esEczsu }kjk ihih,e okys lksfM;e DyksjkbM
rFkk ihih,e okys esXusf';e lYQsV ds foyk;d dks
laiwfjr fd;k x;k vkSj ns[kk x;k fd ,ekbu vkSj ,lhM

DyksjkbM lkanzrk ds fu/kkZfjr vuqikr ij] ewY; gksus
ls esEczsu dk mRikfnr ty çokg c<+rk gS rFkk vLohd`fr
Lrj de gqvkA tks n'kkZrk gS fd iksyh,ekbM vojks/kd
Lrj f'kfFky gksus ij Hkh lksfM;e vk;u rFkk esXusf'k;e
vk;uksa dh vLohd`fr vuqikr esa o`f) gqbZA fu/kkZfjr
ij ,ekbu lkanzrk de djus ij Hkh leku ifj.kke gh
çkIr gq, vkSj mi;qDr çokg ds lkFk ,dy rFkk f}la;ksth
vk;uksa ds fy, vLohd`fr varj ik;k x;kA
ikbisjkbts'ku esa fuEu ,ekbu çfrfØ;k ds leku blesa
Hkh ,ekbu çfrfØ;k fuEu djus dk ç;kl FkkA

MPD

MPD TMC

pH

2.0 9.5

2.0 : 0.1 0.8 : 0.1

2500

250

pH

pH

20 – 25 %

jkbl czku rsy esa QklQksfyfiMl dh ek=k rd
gksrk gS tks ,d çdkj dh rsy dh v'kqf) ekuh tkrh gSA
foyk;d çfrjks/kd f>Yyh dk mi;ksx dj
QklQksfyfiMl dks rsy ls i`Fkd fd;k tk ldrk gSA
foyk;d çfrjks/kd f>Yyh eSfVªfeM ikyhej ls
cukbZ xbZA bl f>Yyh dk mi;ksx djds jkbl czku rsy ls

QklQksfyfiMl dks lQyrkiwoZd i`Fkd fd;k x;kA 'kq)
fd;s x;s rsy ls Hkh de ikbZ xbZA bl çdkj dh f>Yyh dk
mi;ksx djds ,d eksVk vkSj ehVj yEck
LikbZjy esEczsu ekWMy yxkdj rsy 'kqf)dj.k ;fuV
cuk x A

1-3%

5218

2 ½ 1”

w
;k ;k

nks çdkj dh dhjky f>fYy;k¡ cukbZ xbZA ,flesfVªd
f>Yyh rFkk iryh laxfBr f>YyhA ,flesfVªd f>Yyh dks
ch,l, çksVhu dk lseh bUVjiSfuVªsfVax tky cukdj fd;k
x;kA iryh laxfBr f>Yyh dks f}{kkjh; vehuks ,lhMs]
ikbijsthu rFkk eslkby DyksjkbM dks bUVjQsfl;y nx

ls iksyhejkbt djds cuk;k x;kA laxfBr f>Yyh dks
iksyhlYQksu dh f>Yyh dk mi;ksx djds cuk;k x;kA
dhjky f>Yyh dk mi;ksx djds vYQk vehuks ,lhM ds
jslehd feJ.k ls dhjky 'kq) vkblkselZ dks i`Fkd fd;k
x;kA

,u ,Q esEczsu dk lrgh ifjorZu

iksyh ¼esVk & QhuhyhuMk;ekbuks VªkbeslsekbM½ vk/kkfjr ,u ,Q esEczsu

foyk;d çfrjks/kd f>Yyh dk mi;ksx djds jkbl czkUM rSy ls QklQksfyfiMl
dks i`Fkd dj mls 'kq) djuk

dhjky f>fYy;k¡
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gksyksQkbcj esEczsu dk fodkl

gksyksQkbcj esEczsu dk lrg ifjorZu

vkj vks rFkk ijkfuL;anu esEczsu }kjk cfg%L=ko ty dk mipkj

ikuh esa ls jksxkk.kq ¼isFkkstsUl½] dksykbMy eVhjh;Yl
vkfn nwj djus rFkk vkj vks ds fy, iw.kZ fuL;anu ty ds
fy,] fdQk;rh] Lons'kh gksyksQkbcj ijkfuL;anu esEczsu
çkS|ksfxdh fodflr djus ds mís'; ls gksyksQkbcj esEczsu
ij dk;Z 'kq# fd;k x;kA ,slh gksyksQkbcj esEczsu dk
fofHkUu m|ksxksa esa ikuh 'kqf)dj.k ds fy, rFkk fofHkUu
m|ksxksa ds cfg%L=koksa esa ls foyxu }kjk ewY;o`f) inkFkZ
çkIr djus ds fy, Hkh mi;ksx fd;k tk ldrk gSA
i k s y h l Y Q k s u r F k k i k s y h
¼,ØhyksukbVªkby&dks&ehFkk,Øsyhd ,lhM½ vk/kkfjr
gksyksQkbcj esEczsu cukus ds
fy, Mcy vksjhfQl LihujsV esa ls gksyksQkbcj d fjlko
djds] ikuh dk Nsn lajpd ds #i esa rFkk çokgh dks
çokgh esa ls Bksl voLFkk esa ifjorZu djus ds fy;s mi;ksx
fd;k x;kA gksyksQkbcj dh vkdkfjdh Nsn dk dn rFkk
ljaÌzrk esa ifjofrZr djus ds fy, iksyhlYQksu
gksyksQkbcj esEczsu cukrs le; ;kstd ds #i esa
iksyhfoukbyikbjksyhMksu dk mi;ksx fd;k
x;kA gksyksQkbcj esEczsu ds fLFkjrk rFkk foyxu xq.k/keZ
dk vk/kkj dEiksth'ku Lihuhax iksyhej Mksi] Qkbcj
fjlko nj] Nsnd çokgh dk çdkj rFkk cgko nj vkfn ij
fuHkZj djrk gSA nksÔeqDr gksyksQkbcj çkIr djus ds fy,
mfpr Lihuhax ifjfLFkfr;ksa dk vuqdwyu fd;k x;kA ;g
ns[kk x;k fd iksyhlYQksu Qkbcj dh rqyuk esa

Qkbcj fo'ksÔ fpdus gksrs gSa ij FkksMk lk

lw[kus ij Hkh VwV tkrk gSA vr% bl leL;k dks nwj djus
ds fy, Qkbcj dks Xyhljksy@bFkhyhu
Xyk;dksy ikuh esa feykdj mipfjr fd;k x;kA
rr~i'pkr }kjk ijh{k.k djus ls irk pyk fd
gksyksQkbcj esa nks lfØ; Lrj g® vFkkZr~ Nsn dh vkarfjd
rFkk cká nksuksa rjQ ;s cuus dk dkj.k ;g Fkk fd
çkjafHkd voLFkk ifjorZu Qkbcj ds vkarfjd Lrj esa gqvk
ftlls vkarfjd ljapuk fLFkj gqbZ vkSj cká Lrj d
voLFkk ifjorZu Qkbcj dk ikuh ds ftys'ku ckFk esa ços'k
gksus ls gqvkA

gksyksQkbcjokyh lseh yEch gksyksQkbcj
dkfVZt cukdj mlds dk;Zçn'kZu dh tk¡p dh xbZA
ifjpkyu ds nkSjku laiwfjr rFkk mRikfnr ty feJ gksus
ls jksdus ds fy, rFkk gksyksQkbcj dks uqd'kku fd;s cxSj
j[kus ds fy, mi;qDr vklatd ¼,Mgsf'ko½ ilan djus
gsrq fofHkUu ;kstdksa dk mi;ksx fd;k x;kA bl rjg ls
cuk;s x;s Qkbcj dh 'kq) ty ikjxE;rk rFkk eksysD;qyj
osV dV vkWQ osY;q dk ijh{k.k djus ds fy, MsDlVªkWu ds
fofo/k vkf.od Hkkj dk mi;ksx fd;k x;kA ftl
foyk;d dks U;wure vkf.od Hkkj ij esEczsu }kjk
;k vf/kd vLohd`fr çkIr gksrh gS mls eksysD;qyj dV
vkWQ osY;q ukius ds fy, MsDlVªku ds fofHkUu vkf.od
Hkkj okys ihih,e okys tyh; foyk;d dks
fdxzk@ ds nkc ij ikfjr fd;k x;k] rr~i'pkr
foyk;d dh lkanzrk ukih xbZA

( P S )

(OD-1000m; ID:700m)

(PVP-35K)

PANMA

PANMA 50%

SEM

25-100 30

90%

500-1000 2

cm

k

h

2

iksyh ¼lYQks çksikby ehFkk,ØhysV½ ds irys Lrj esa
_.kHkkj vkosf'kr eqDr dk;Zlewg ds _.kHkkj dks
,dyd ds Ýh jsMhdy jsMksDl iksyhejkbts'ku }kjk
gksyks Qkbcj dh lrg esa ifjorZu fd;k x;kA bl rjg ls
ifjofrZr Qkbcj ds eksM;qy cuk;s x;s ftldk ikuh esa ls
l[krkbZ nwj djus ds fy, ijh{k.k fd;k x;kA ;g ns[kk

x;k fd ihih,e okys lksfM;e lYQsV foyk;d ls
bl esEczsu }kjk lksfM;e lYQsV dh vLohd`fr
ikbZ xbZA vifjofrZr Qkbcj esEczsu ls fdlh Hkh çdkj dh
vLohd`fr çkIr ugha gqbZA ifjofrZr Qkbcj }kjk
dh vLohd`fr Qkbcj dh lrg ij _.kHkkj vkosf'kr
lYQksfud ,lhM lewg ds dkj.k gSA

SO H

500

34-40%

Na So

3

2 4

peZ m|ksx] rFkk vU; vkS|ksfxd cfg%L=koksa esa T;knkrj
lqxaf/kr dkcksZDlhyhd ,lhM ;qDr gksrs gSa ml dks /;ku esa
j[krs gq,] ,lsfVd ,lhM rFkk fofHkUu lqxaf/kr ,lhM
;qDr ty esa ls 'kq) ty dh çkfIr gsrq ik;yV Ldsy ij
Vh,Qlh vkj vks ;wfuV dk dn dk eksM;qy cukdj
ijh{k.k fd;k x;kA bl rjg ls çkIr ty ds ckn cps gq,
lkafnzr lqxaf/kr ,lhM dks tyk;k tkrk gSA bl vkj vks

esEczsu dh vLohd`fr rFkk mRikfnr çokg nj dh
dk;Z{kerk tkuus ds fy, dkcZfud ,lhM ;qDr cfg%L=ko
dks Øe'k% ckj mipfjr fd;k x;kA yhVj laiwfjr
ty ls mRikfnr ty vFkkZr~ yhVj mRikfnr
ty dh çkfIr gqbZA bl çfØ;k ds nkSjku /khjs /khjs ,lsVhd
,lhM dh vLohd`fr dh {kerk ls rd de gks
xbZA dkcZfud ,lhM ds cfg%L=ko ls mRikfn ty çokg

4040

9 200

75% 150

67% 62%
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¶yksjkbM ;qDr uedhu ty dk vkj vks rduhd ls
vi{kkjhdj.k djus ls vkj vks ds lkafnzr çokg esa
¶yksjkbM rFkk {kkj dh lkanzrk c<+rh gSA mnkgj.k ds rkSj
ij] ihih,e ¶yksjkbM ;qDr laiwfjr ty mipfjr
djus ls vkj vks lkafnzr çokg esa ¶yksjkbM ik;k
x;kA vr% bls fu"dkfÔr djus ls igys vkj vks lkafnzr

çokg esa ls ¶yksjkbM dks nwj djuk vfr vko';d gks tkrk
gSA blds fy, teko rFkk iksyh,Y;qehuh;eDyksjkbM dk
mi;ksx djds ¶yksjkbM dks ,df=r fd;k x;kA bl
çfØ;k ds ckn vkj vks lkafnzr ty esa ls ¶yksjkbM dh
ek=k ihih,e rd de gks xbZA

3-5

15-20% 0.05

bUVjQslh;y ikWyhejkbts'ku rduhd }kjk] lja?kz
iksyhlYQksu vk/kkj ij LFkwyrkokyh nks
çdkj dh flfydk ikWyh,ekbM usuks la?kfVr QhYe cukbZ
xbZA ,d esa] O;kikfjd #i ls miyC/k dn dh
flfydk lw{e v.kqokyh rFkk nwljs esa ç;ksx'kkyk esa mÙke
dn dh esEczsu cukbZ xbZA 'kq) ikWyh,ekbM esEczsu dh
rqyuk esa usuksla?kfVr esEczsu us cgsrj m"ek fLFkjrk crkbZA
Mkb&vksDlsu@vkblks çksisuksy&ty feJ.k ds
i`FkDdj.k ds fy, ljapuk dk;Zçn'kZu laca/k dk v/;;u
fd;k x;kA fu/kkZfjr ek=k esa flfydk ds Hkkj.k }kjk
esEczsu dh foyxu {kerk rFkk mRikfnr çokg dk
vuqdwyu dk;Zçn'kZu ns[kk x;kA flfydk Hkkj.k ds

vk/kkj ij esEczsu dk ja?kz f=T;k,a ls
rd fofo/k gksrh gSA flfydk usuks d.kksa ds laiwVu ds xq.kksa
esa ifjorZu dks le>us ds fy,] usuksehVj ysUFk Ldsy ij

}kjk iksyh,ekbM usuksla?kfVr QhYe dk
vkdkfjdh dk v/;;u fd;k x;kA
fQukbyhu,Mhekbu rFkk Vªkbeslksy DyksjkbM dk
bUVjQslh;y iksyhejkbts'ku }kjk xksys cukdj
iksyh,ekbM QhYe esa flfydk ds usuks d.k laiwfVr fd;s
x,A ds ifjHkze.k f=T;kvksaokys O;kikfjd #i ls
miyC/k flfydk usuks d.kksa dk
mi;ksx fd;k x;kA

400-800 nm

16 nm

0.34 nm 0.73 nm

SANS

m-

66Å

LUDOX HS-40
®

vkj vks eksM;qy ds lkafnzr çokg esa ls vfrfjDr ¶yksjkbM nwj djuk

uohure flfydk iksyhekbM usuks la?kfVr esEczsu

nj çkjaHk esa yh@?k.Vk ukik x;k tks ckn esa
mRikfnr ty ij yh@?k.Vk de gks x;kA laiwfjr
rFkk mRikfnr ty dk fo'ysÔ.k djus ij lcls T;knk
vLohd`fr VjFksyhd ,lhM ds fy, n'kkZ;h tks çkjaHk esa
yxHkx Fkh vkSj vafre pj.k ij ikbZ xbZA

dkcZfud ,lhM dh dqy vLohd`fr çkfIr ij
FkhA ihih,e VhMh,l {kkj;qDr rFkk dkcZfud
ljQsdVUV ;qDr /kqa/kys ikuh dks mipfjr djds ty
çkfIr gsrq ikbyksV Ldsy ij Vh,Qlh vkj vks IykUV dk
mi;ksx fd;k x;kA ;g ns[kk x;k fd blls
dkcZfud ljQsdVUV nwj gq, vkSj mRikfnr ty lkekU;
ty ds leku çkIr fd;k x;kA mRikfnr ty çokg dh
çkfIr] laiwfjr ty ds ljQsdVUV ds çdkj ij vk/kkfjr
gSA bldk dkj.k ;g gS fd lrgh lfØ; ,tUV esEczsu dh
lrg ifjofrZr djrs gSaA vr% esEczsu dk dk;Z çn'kZu
çHkkfor gksrk gSA _.kHkkj vkosf'kr ljQsdVUV ls mPp
çokg rFkk /kuHkkj vkosf'kr ljQsdVUV fuEu çokg nsrs
gSaA

vU; mi;ksx esa] vVªkthu] lhekthu] Qsuksyhd O;qriUuksa
vkfn dhVuk'kh dks gVkus ds fy, iryh la?kfVr vkj vks
QhYe esEczsu dk mi;ksx] lksMh;e MksMslkby lYQsV

vF k o k d s V hv k s f ud ljQ sdV UV

lsVkbyVªhesFkhyeseksuh;e dh mifLFkfr esa
fd;k x;kA ;g ns[kk x;k fd dhVuk'khdks dks gVkus esa
Vh,Qlh esEczsu cgqr vPNh gSA lhekthu ds
lkFk ç;ksx djrs le; dh lkanzrk c<+kus ij
vLohd`fr {kerk ls c<+h tcfd ds lkFk
vLohd`fr FkksMh de gqbZA

mijh Hkkx esa ty vuqjkxh lewg rFkk fuEu Hkkx esa
tyfojkxh lewg ;qDr ljQsdVUV lrg vf/k'kksÔ.k] dksM
rFkk dks felsyhts'ku esa foHkktu tSlh fofHkUu fØ;kvksa
}kjk dhVuk'kh ds lkFk ijLij fØ;k djus esa dk;Z{ke gksrs
gSaA ,slk ekuuk gS fd dhVuk'kh dk ljQsdVUV ds
tyfojkxh dksM esa foHkkt gksus ls çnwÔd ds foyxu dks
çHkkfor djsxkA fofHkUu ljQsdVUVl dh dhVuk'kdksa ds
fy, ca/kd {kerk rFkk fe'ksykts'ku fØ;k fHkUu gksrh g®
ftlls ,d gh esEczsu fofHkUu foyxu fØ;k n'kkZrh gSA
,d gh esEczsu dh foyxu {kerk] foys; dk dn] lja?kzrk
rFkk ty fojkxh y{k.k ij fuHkZj djrh gSA ljQsdVUV
lfgr rFkk jfgr Vh,llh esEczsu ls Kkr gksrk gS fd
tSls _.kk;fud ljQsdVUV vLohd`fr c<+krs gSa tcfd

tSls /kuk;fud ljQsdVUV vLohd`fr FkksMh de
djrs gSaA

100 75%

60

90% 50%

85%75%

500-2000

95%

( S D S )

(CTAB)

(0.5 mg/l)

SDS

83 88% CTAB

SDS

CTAB

u
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Vh,Qlh vkj vks rFkk ,u,Q esEczsu ds usuks iSekus ij lajpuk v/;;u

vkj vks rFkk ,u ,Q esEczsu esa ty folj.k dk U;qVªksu çdh.kZu }kjk v/;;u(QENS)

uohu ¶ysV'khV ijkfuL;anu esEczsu dk fodkl

iksyh ¼ fQukbyhuMkb,ekbuVªkbeslksekbM½ vkj vks
rFkk iksyh ¼ikbisjkbts'kueslksekbM½ ,u ,Q esEczsu dh
usuks lajpuk dk rFkk yÄqdks.k esEczsu çdh.kZu

dk v/;;u fd;k x;kA nksuksa çdkj dh esEczsu]
yxHkx LFkwyrk;qDr iksyhlYQksu QhYe dks vk/kkj
ds #i esa ysdj bUVjQslh;y iksyhejkbts'ku çfØ;k
}kjk cukbZ xbZA la?kfVr QhYe dk yÄqdks.k U;qVªksu
çdh.kZu cMs rkSj ij foLr`r lkexzh ds dkj.k gq,
iksyhlYQksu çdh.kZu ls rFkk dn ds Bksl CykWd
okys iksyh,ekbM ds de çdh.kZu ls çHkkfor FkkA

iksyh,ekbM fc[kju dk vPNk fooj.k ukius ds fy, dk¡p
dh IysV ij LoPN vkj vks rFkk ,u ,Q iksyh,ekbM
QhYe cukbZ xbZ vkSj ckn esa ikuh esa ,df=r dh xbZA
U;qVªksu dk vPNk foykse fc[kju ikus ds fy, fofHkUu
ek=kokys rFkk ;qDr vkj vks ,u ,Q
iksyh,ekbM dk LFkxu fd;k x;kA dh mifLFkfr
ls dqN iksyh,ekbM J`a[kyk dk fo?kVu gqvk vkSj vkj vks
rFkk ,u ,Q esEczsu] nksuksa }kjk yxHkx
f=T;kokys usuksehVj dn ds CykWd ik;s x;sA

m-

SEM

(SANS)

40 m

100Å

H O, D O H SO

H SO

120-140

2 2 2 4

2 4

vkj vks rFkk ,u ,Q esEczsu esa vo'kksfÔr ty dh lfØ;
xfr dk v/;;u v)Z yphys U;qVªksu çdh.kZu
rduhd }kjk fd;k x;kA bl v/;;u esa iksftVªksu
foyksiu thoui;Zr LisDVªksLdksih }kjk fu/kkZfjr ds
dn ds ja?kzokyh iksyh,ekbM vkj vks esEczsu dk mi;ksx
fd;k x;kA vkj vks iksyh,ekbM esEczsu esa vo'kksfÔr ty
ds foLr`frdj.k n'kkZrs gSaA gkykafd 'kq"d vkj vks
iksyhbekbM lkexzh us foLr`frdj.k dh
vuqifLFkfr n'kkZ;hA fooj.k dk fo'ysÔ.k djus ds fy,]

igys ukis x;s LisDVªe dks yphys rFkk ?kVdksa esa]
foHkkftr fd;k x;kA blds fy, çk;ksfxd #i ls ukfir
ifj.kkeksa dks çdh.kZu fu;e rFkk çkpyksa ds vk/kkj ij
vkdyu fd;k x;kA lw[ks uewus ds yphys ;ksxnku dk
vuqeku djus ds fy, futZyh; uewus ds fooj.kksa dk
mi;ksx fd;k x;kA v/;;u ds vk/kkj ij ;g ik;k x;k
fd vo'kksfÔr ty dh çlj.k {kerk vf/kd ty ls vPNh
gSA ;g ifj.kke ls lger gSA

(QENS)

4.4Å

QENS

QENS

QE

DSC

iksyh ¼,ØhyksukbVªkby&dks&feFkkØhyhd ,lhM½
vk/kkfjr ¶ysV'khV ijkfuL;anu ¼;q ,Q½

esEczsUl dks voLFkk mRØe.k çfØ;k ds vuqlkj fofHkUu
ifjfLFkfr;ksa] rFkk iksyhej rFkk MkbZfeFkkby QkWjekekbM

vk Sj Mkb Z feFkkby Qk WjekekbM &
VsVªkgkbMªks¶;wjkWu esa ;kstdks dh fofHkUu
ek=k ds fofo/k dkLVhax Mksi dk mi;ksx djds cuk;k
x;kA bu esEczsu dk xq.k/keZ fu/kkZj.k fofo/k
çkpyks&nzopkfyr ikjxE;rk rFkk fofHkUu nkc ij
mRikfnr 'kq) ty] ikfjr ty ds ekiu }kjk esEczsu

çfrjks/kdrk] fofHkUu vkf.od Hkkjokys iksyhbFkhyhu
Xyk;dksYl ds tyh; foyk;d ds ikjxeu }kjk
vojks/k xq.kkad rFkk fNnz dn MsDlVªksu rFkk
iksyhbFkkyhuhvksDlkbM] }kjk mijh rFkk
vuqHkkxh; vkdkfjdh vkfn }kjk fd;k x;kA ckn esa Ýh
jsMhdy jsMksDl iksyhejkbts'ku rduhd vuqlkj
vkosf'kr vkSj@vFkok ty vuqjkxh dk;Zlewgksokyh esEczsu
dh lrg jlk;uksa rFkk ty vuqjkxrk dk ekiu vkbZvkj]
laidZ dks.k ekiu vkfn }kjk fd;k x;kA

(PANMA)

(DMF)

(DMF-THF)

(PEG)

SEM

rkt+h rS;kj dh xbZ iksyh,ekbM QhYe rqjr NksVs d.kksa esa
VwV x;kA ijLij fØ;kfUor d.kksa esa çdh.kuZ fooj.k dh
tVhyrkvksa dks de djus ds fy, ukiu gsrq
flfydk iksyh,ekbM la?kfVr d.kksa dk feJ.k
esa fuyacu fd;k x;kA uewus ds foyk;d dk
çksQkby }kjk dkcZfud iksyh,ekbM çHkkoh #i ls ik;k
x;kA mPp flfydk Hkkj.kokyh usuksla?kfVr esEczsu ds
ekeys esa] nks foÔe tkrh; nks voLFkk dk çokg çdh.kZu
Mscks;&cnqps dh vfHkO;fDr dks Li"V djrk gSA e;kZfnr

flfydk Hkkj.k ij] flfydk rFkk iksyhej J`a[kyk ds chp
ikjLifjd fØ;k ls dksj lsy vkdkj dh lajpuk çkIr
gqbZA ls ih,lvkb nkc ij ihih,e okys
MkbvkWDlsu ds tyh; foyk;d csp Vkbi dhV ij ukidj
usuks la?kfVr esEczsu dh ifjogu {kerk dk ijh{k.k fd;k
x;kA e;kZfnr flfydk Hkkj.k us mPp flfydk Hkkj.k;qDr
esEczsu dh rqyuk esa csgrj dk;Zçn'kZu dk varj 'kk;n
fofHkUu }kjk ijh{k.k vuqlkj flfydk usuks
la?kfVr vkdkfjdh ls lacaf/kr gSA

SANS

D O-H O

SANS

50 200 500

SANS

2 2
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cMs fNnzksokys fofHkUu vk;u fofue; jsthUl cuk;s x;s
rFkk mudk fuEufyf[kr fofHkUu i`FkDdj.k mi;ksx gsrq
ijh{k.k fd;k x;kA

feFkkØsyhd ,lhM rFkk ds dksiksyhejkbts'ku ds
vk/kkj ij esØksiksjl ohd ,lhM dSVk;u ,DpsUt jst+hu
laÜysfÔr fd;k x;k ftls MkbZ,ehu ds lkFk ,ehusVsM
djds vk;u la?kVd cuk;k x;k vkSj bldk is;ty
vklsZfud nwj djus esa mi;ksx fd;k x;kA bl rjg ls
cuk;s x;s jst+hu dk vklsZuhd ;qDr ty dk vklsZuhd
foghuhdj.k ds fy, ç;ksx'kkyk esa lrr mi;ksx fd;k
x;k ftlus fujarj vPNh dk;Z{kerk n'kkZ;hA

yh çfr ?k.Vk dh {kerkokyk] ?kjsyw rFkk fdQk;rh
vklsZfud foghuhdj.k ;wfuVl cukdj çR;sd dks
mÙkj ijxuk] if'pe caxky ds ?kksÔiwj ds ?kjksa esa LFkkfir
fd;k x;kA dPps ty dh vklsZfud@vk;u dh
lkanzrk de djus ds fy, igys fQVdjh }kjk iwoZ mipfjr
fd;k x;k vkSj ckn esa ?kjsyw ;qfuV }kjk vk;u rFkk
vklsZfud nwj fd;k x;kA

DVB 25

24

90%

leqnzh ty esa ls vk;ksMhu dh çkfIr gsrq] ihih,e
vk;ksMkbM feyk;s gq;s leqnzhty ds feJ.k dks
,uk;u ,Dpsat jsthu esa Mkyk x;kA
bl vk;ksMkbV Hkkfjr jsthu ds lar`Ir gksus ds i'pkr~]
blesa lksfM;e vk;ksMsV Mkyk x;k ftlls vk;ksMkbM dk
vkDlhdj.k vk;ksMhu esa gks x;kA rRi'pkr~ blh jst+hu
ij iqu% ihih,e vk;ksMkbM feyk;s gq;s

leqnzhty feyk;k x;kA bl çfØ;k dks ckj rc rd
nksgjk;k x;k tc rd jsthu ds Åij vk;ksMkbM dk
fofue; can u gks x;kA blds mijkUr Hkkfjr vk;ksMhu ds
lksfM;e gkbMªksDlkbM dh fØ;k ds }kjk jsthu ls gVk;k
x;kA çkIr foy;u ds vEyh;dj.k }kjk vk;ksMhu dh
çkfIr gqbZA

300

10%

(SD-10-0.8CA)

300 10%

13

fof'k"V vk;u fofue; jsth l dk fodklU

vklsZuhd p;u'khy jst+hu

lkafnzr ued foyk;d esa ls vk;ksfMu dh çkfIr gsrq jst+hu

PANMA

SEM

PANAMA

DMF +THF

DMF PANMA

DMF +THF

THF PANMA

PEG-

35 KDa

vk/kkfjr esEczsu dks fofHkUu ek=k ds dkLVhax
Mksi foyk;d ds lkFk cukdj ijh{k.k fd;k x;kA
ftlls irk pyk fd Å¡xyh ds leku pSuy ds 'khÔZ Hkkx
ij l?ku Ropk ds Lrj ds lkFk vlefer lajpuk dh
mifLFkfr ikbZ xbZ rFkk ckdh fgLlksa esa Liat ds leku Lrj
ik;k x;kA ;g ns[kk x;k fd dkLVhax Mksi esa
lkanz.k c<+us ls lÄu Ropk ijr dh LFkwyrk c<+hA esEczsu
cukus ds fy, fcuk cqus diMs ij cgqyd foyk;d çlfjr
gksus dh voLFkk mRØe.k çfØ;k ds nkSjku] Mksi esa cgqyd
dh lkanzrk ij vk/kkfjr foyk;d rFkk vfoyk;d ds
folj.k fofue; nj] vfoyk;d dk rkieku] vkfn dk
esEczsu ds xq.k/keZ ij vf/kd çHkko gksrk gSA dkLVhax Mksi esa
cgqyd dk lkanz.k c<+kus ls foyk;d dh ';kurk esa o`f)
gksrh gS tks fudVorhZ lkanz.k{ksi.k cwanks dh my>h gqbZ
J`a[kyk ds ek/;e }kjk cgqyd v.kqvksa ds lewg dks c<+kok
nsrk gSA ;g bl ç.kkyh dh feJ;rk dks de djrk gS rFkk
voLFkk foyxu ds vfeJ varj dks foLr`r djrk gS
ftldk Rofjr voLFkk foyxu esa egRoiw.kZ ;ksxnku gSA
dkLVhax Mksi ds çlj.k fofue; nj dks Hkh de djrh gSA
ftlls miLrj dk vo{ksi.k nj ean gksrk gSA cká Ropk
Lrj ij Rofjr voLFkk foyxu vkSj v/kLrj ij ean

voLFkk foyxu ds ifj.kkeLo#i laÄfur ,oe~ LFkwy
Ropk Lrjksa ;qDr vkSj laxfBr d{kksaokyh esEczsu cukbZ xbZ
Qyr% fNnz de gqvk vkSj mRikfnr çokg Hkh de
lkanzrkokys cgqyd foyk;d ls cukbZ xbZ esEczsu esa Ropk
Lrj iryh gqbZ vkSj [kqys d{kksaokys v/kZ% Lrj ;qDr esEczsu
cukbZ xbZA bl fof/k ls cukbZ xbZ esEczsu dk xq.kfu/kkZj.k
foys; vLohd`fr çokg dh fofHkUurk dkLVhax Mksi
la;kstu eksysD;qyj dV vkWQ osY;q }kjk fd;k x;kA

foy;u dk mi;ksx djds cukbZ xbZ esEczsu
rFkk foy;u ls cukbZ xbZ esEczsu dk ds
leku lkanz.k ij dkLVhax Mksi ds nkSjku rqyuk djus ij

ls cukbZ xbZ esEczsu ls de mRikfnr ty
çkIr gqvkA dh ds fy, fuEu foy;rk
rFkk mPp mM+u'khyrk gksus dh otg ls Ropk Lrj
ljapuk la?kfur gksrh gSA mlh esEczsu ds foys; v.kqvksa dk
fuEukuqlkj Hkkj c<+us ls mRikfnr çokg de gqvk %

tSls de v.kqHkkjokys foys; ds ekeys esa
mRikfnr çokg vR;ar gh de gqvkA tc foys; d.k dk
dn esEczsu dks fNnz ds dn ds leku gksus ij fNnz esa Qal
tkrk gS] vr% mRikfnr çokg de gksrk gSA
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bysDVªks esEczsu çkslsl
fo"ketkrh; fo|qr izHkkj f>fYy;ksa dk fodkl

Dkrect Methanol Fuel Cell (DMFC) ds fy, de ehFkuky izokg okys dkcZfud & vdkcZfud ladj
fo|qr izHkkj f>fYy;ksa dk fodkl%

?kjsyq foyo.khdj.k ;a= dk fodkl

fo|qr fovk;uhdj.k bZdkbZ }kjk vfr'kq) ty dh çkfIr

gkfudkjd jlk;u rRoksa ds mi;ksx ls cpus ds fy, ,oa
yach vkSj fDy"V izfdz;k dks uk viukus gsrq dbZ lkyksa ls
fo"ketkrh; fo|qr izHkkj f>fYy;ksa ds fodkl esa oSKkfud
yxs gq, gSaA blds fy, dks dkcZfud foy;u esa ?kksyk
tkrk gS vkSj rRi'pkr mlesa fo|qr izHkkj jsflu Mkyk
tkrk gSA ml ?kksy dks fQj diM+s ij lapfjr dh tkrh gSA

bu f>fYy;ksa dks fQj lq[kk;k tkrk gS vkSj mlds mi;ksx
esa yk;k tkrk gSA bldh fo'ks"krk;sa Hkh larks"ktud ik;h
xbZ] tSls ¼eksobZ fo|qr
izfrjks?k {kerk ½ dqN ds fNnzksa
ds dkj.k bldh foyo.khdj.k {kerk vPNh ugha ik;h xbZ]
ftldks nwj djus ds iz;kl tkjh gSaA

PVC

= =

=

0.2 mm, IEC 1.2 mcq/g

5 – 7 ohm/cm 10 m 6

,
2 -6

fctyh dk mRiknu fcuk iznw"k.k QSyk;s] ds
iz;ksx }kjk fd;k tk ldrk gSA vkt ds nkSj ea
izkphure cSfj;ksa dh txg mi;ksx esa yk;k tk ldrk gSA
fo|qr izHkkj f>Yyh dk ,d egRoiw.kZ ,oa vfHkUu
vax gSA ,d vPNh fo|qr izHkkj f>Yyh esa fo|qr
izfrjks?kdrk de ls de gksuh pkfg,] lkFk gh og
jlk;fud rRoksa ,oa vf?kd rkieku ds izfr Hkh etcqr
gksuh pkfg,A ij¶yksfjusVM lYQksfud ,flM iksyhej
f>fYy;ksa vkt rd ds fy, mi;ksx esa yk;h xbZ gSA
ij mlesa feFkuky izokg gksus ds dkj.k os tYnh gh
QV tkrh gSA

blfy, vk?kqfud dkcZfud & vdkcZfud fo|qr izokg

f>fYy;ksa vktdy rsth ls [kkst esa yk;h tk jgh gSA ;s
f>fYy;k¡ jlk;u ,oa m"ek ds izfr etcwrh fn[kkrh gSa ,oa
vPNh vkSj fo|qr pkydrk fn[kkrh gSA

bl rjg dh ,d f>Yyh gekjs laLFkku }kjk Hkh cukbZ xbZ
gSA blesa ¼ dkjcsDlh csutkby dkboslu½ flfydk
vkSj A mi;ksx fd;k x;k gS] bldh etcwrh ,oa
fLFkjrk dh rqyuk esa T;knk gS] ij fo|qr
pkydrk de gS] bl ij [kkst tkjh gSA bl f>Yyh dh
fo'ks"krk,a fu;af=r dh tk ldrh gSA

A gekjs bl dk;Z dks
us Hkh ljkgk gSA

Fuel Cells

DMFC

DMFC

DMFC

40%

,

IEC

N-P

PV IEC

Nafion

112, 15678, 2008 Nature

India

(J. Phy. Chem. B,

)

?kjsyw foyo.khdj.k bZdkbZ dk otu dks de djus ds fy,
/kkfRod dop dks gVkdj IykfLVd dk dop yxk fn;k
x;k rFkk fo|qr fLop eksM ç;qDr fd;k x;kA bl bdkbZ
esa lksyj ÅtkZ dk Hkh fodYi j[kk x;kA bldh {kerk dks

c<+kdj yhVj@?k.Vk fd;k x;kA bl ;a= esa
vkstksuhdj.k midj.k ç;qDr fd;k x;k ftlls ikuh esa
ç;qDr dhVk.kqvksa dks ekjk tk ldsA bl çde esa
ikuh dh iqu% çkfIr gksrh gSA

15

65%

bl çde dh iqu% leh{kk djus ds ckn fo|qr
fovk;uhdj.k bZdkbZ dks fodflr fd;k x;kA bldh
dher dks de djus ds fy, dop gVkdj IykfLVd dk
dop yxk fn;k x;kA bl bZdkbZ esa ;a= yxk;k x;k
gSA blds fodflr #i esa ihih,e ikuh
lhbZMhvkbZ çde esa Hkstdj ikuh çkIr
fd;k x;kA bl bZdkbZ esa vkjvks f>Yyh ds Åij vk;fud
jsftu ¼vk;u vo'kksÔd½ yxk nsrs gSaA vk;fud jsftu dh
çfrjks/kd {kerk ls de gksrk gS ftlds
dkj.k vk;uksa dks ckgj fudky fy;s tkrs gSaA ns'kh fo|qr
fovk;uhdj.k bZdkbZ dks vk;u fofue; vkSj fo|qr
viksgu çfØ;k dks feykdj cuk;k x;k gS ftlls ikuh

'kqf)dj.k ls tqMh ijs'kkfu;ka de gksA lhbZMhvkbZ esa
ç;qDr vk;u fofue;hdj.k jsftu vR;f/kd vk;fud
pkyd gksus ds dkj.k ruq d{k esa vR;f/kd çfrjks/k mRiUu
gks tkrk gSA lhbZMhvkb esa ç;qDr bysDVªksM ls foHkokUrj
mRiUu dj nsrs gS] ftlls vk;u bysDVªksM ij ,d= gksus
yxrs gSaA f>Yyh@jsftu d{k esa ikuh vkSj esa VwV tkrk gSA
ftlls f>Yyh@jsftu iqu% vkosf'kr gks tkrh gS vkSj

dksbZ uqd'kku ugha gksrk gSA lhbZMhvkbZ bZdkbZ esa nzo
dk çokg LVSd vkSj f>Yyh dh cukoV ij fuHkZj djrk gSA
lhbZMhvkbZ ds LVSd vkSj f>Yyh dh cukoV ij fuHkZj
djrk gSA lhbZMhvkbZ ds LVSd dks bl laLFkku ds
dk;Z'kkyk vkSj f>Yyh dks ç;ksx'kkyk esa cuk;k x;k gSA

UV

40-50 (mg/l)

(12-13 MΩ.cm)

(>18 MΩ.cm)

H

OH

+

-
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dkcZfud vkSj vdkcZfud foy;u esa ?kqys Xyk;dksfyd
vEy dk foyo.khdj.k ç;ksx'kkyk esa lQy gksus ds ckn
bl rduhd dks esllZ vfon vkxsfuZd fyfeVsM] ubZ

fnYyh dks gLrkarfjr dj fn;k x;kA bldk ,d cMk
IykUV vadysÜoj esa LFkkfir fd;k x;k gSA

vkj vks ç.kkyh foyo.khdj.k dh ,d mÙke çfØ;k gS
ysfdu bl çde esa T;knk [kkjk ikuh gksus ij T;knk ncko
vkSj de ikuh feyrk gSA blh rjg fo|qr viksgu de
[kkjk ikuh dk 'kqf)dj.k vPNs ls ugha dj ikrk gSA bu
nksuksa dfe;ksa dks /;ku esa j[kdj nksuksa dk ladfjr #i
rS;kj fd;k x;kA ;g ¼VhMh,l½ leqnzh

ty dks ihus ;ksX; ty esa cny nsrk gSA bl rduhd dk
igyk IykUV 'ks[k lkSn jl vy [k e ] ¼;q , bZ ½ ds
vkxeu ij yxk;k x;k] tks lQyrkiwoZd dke dj jgk
gSA ;g çØe e/;iwoZ tgka leqnzh ty esa ued dh ek=k
¼ VhMh,l ik;h tkrh gS½ ds fy, cgqr mi;ksxh gSA

28000-30000

2007

40000

kb k

ijaijkxr fo|qr viksgu esa vfrfjDr fo|qr 'kfDr ds
bLrseky ls leqnzh ty ls ued dks vyx fd;k tkrk gSA
cfYd lkanz.k dksÔ esa lkanz.k ço.krk ds dkj.k dk
mRiknu gksrk gS tks ued foyxhdj.k esa eq[; Hkwfedk
fuHkkrk gSA usLV ds vuqlkj nksuksa d{kksa esa leku #i ls
fo|qr 'kfDr dk mRiknu gksrk gSA ,slh n'kk;sa gesa'kk
çd`fr esa feyrh gS] mnkgj.k Lo#i tc tc unh dk ty
leqnz esa tkdj feyrk gSA Bhd blh rjg lkSj 'kfDr }kjk
çkIr ued ;qDr ty dk ç;ksx fctyh mRiknu esa rc

fd;k tk ldrk gS tc 'kq) cjlkrh ty ekStwn gksA
laLFkk ds }kjk ,d uohu fo|qr viksgu bZdkbZ dk fuekZ.k
fd;k x;k gS tks vius ,d d{k esa leqnzh ikuh j[krh gS
vkSj nwljs esa 'kq) tyA blls okV ikoj dk mRiknu

ds dksÔ tksMks ds fo|qr çHkkj f>fYy;ksa
}kjk fd;k tk ldrk gSA Hkfo"; esa blds ewY; esa deh
djus ds fy, ç;kl fd;k tk;sxk ftlls bldh lkFkZdrk
dk çek.k nqfu;k Hkj dks fn[kk;k tk ldsA

EMF

3.5

60x 30 cm 70

geus igys Hkh ,d fLFkj vk;ksfuukbftax drkZ ds fuekZ.k
ds ckjs esa crk;k Fkk ij blds fuekZ.k çfØ;k esa ,d deh gS
fd ikuh }kjk iwjk vk;ksMsV dk mnxzg.k ugha gksrkA ;s Hkh
irk yxk;k x;k fd ftruk vk;ksMsV mnxzg.k gksrk gS]
mruk gh gkbMªksDlkbM mRiknu Hkh gksrk gSA ,d çfØ;k

dk fodkl fd;k x;k tks mRikfnr {kkj dk ç;ksx
vk;ksfMu&vk;ksMsV ds feJ.k dks cukus ds fy, djrh gSA
bl rjg vk;ksMkbM feJ.k nqckjk mi;ksx ds fy, jg
tkrk gSA vr% ;s ,d i;kZoj.k vuqdwy Vsduksyksth gSA

çksVhu dk vfrfuL;anu ,d 'kfDr'kkyh foyxhdj.k
çfØ;k ds #i esa mHkj jgk gSA fQj Hkh fdlh Hkh çfØ;k ds
çHkko dks fu/kkZfjr djus ds fy, dqN vuqikrksa dks /;ku esa
j[kuk t#jh gSA tSls ued dh ek=k] ikjxE; çokg]
f>Yyh /k`f.krdj.k bR;kfnA geus ,d tyLusgh
dkbVkslu&flfydk ladj fo|qr çHkkj vfrfuL;anu dh
çfØ;k dk fujh{k.k fd;k x;k gSA ;g f>Yyh çksVhu ds
feJ.k dk i`FkDdj.k la;qDr pkyd 'kfDrvksa }kjk djrk
gSA /kukRed vkSj _.kkRed nksuksa dh rjg dh

dkbVkslu&flfydk f>Yyh ds }kjk laosnu'khy
çksVhu feJ.k ds foyxhdj.k dh tkap dh xbZA ;g ik;k
x;k fd _.kkRed f>Yyh ls ykblkstkbe çksVhu dk
foyxhdj.k ij gks jgk gS vkSj cksohu dk
foyo.khdj.k ij /kukRed f>Yyh }kjk gks jgk
gSA nksuksa gh n'kkvksa esa ikjxE; çokg vkSj çksVhu
foyxhdj.k dh {kerk la;qDr pkydks }kjk c<+ jgh gSA
Hkfo"; dk v/;;u bl /kkj.kk dks vkSj et+cwr djsxkA
¼ts- dksykbM bUVjQsl- lk;Ul- ½

pH

pH

pH 4.8

pH 10.7

319(2008)252-262

,

XykbZdksfyd vEy ds foyo.khdj.k rduhd

ladfjr çde }kjk leqnzh ty dk foyo.khdj.k(ED-RO)

ifjofrZr fo|qr viksgu çfØ;k }kjk v{k; ÅtkZ dk mRiknu

SHT-iodate ds mRiknu ds fy, 'kwU; cfg"çokg çfØ;k dk fodkl

çksVhu dk lefo|qr i`FkDdj.k
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Figure shows the reverse Northern analysis of the 90 hypothetical/unknown genes

In the earlier biennial report we have reported
studies on the stress genomics of salt tolerance of

, growing in coastal
locations, and the development of the Expressed
Sequence Tags (EST) database. In our
subsequent studies, totally 930 sequences were
submitted to the NCBI database. Of this, 789
ESTs showed homology with different genes in
NCBI database and of which 4.8% ESTs
belonged to stress-tolerant gene category while
ca. 29% ESTs showed no homology with any of
the known functional gene sequences and thus,
classified as unknown or hypothetical. The
detection of a large number of ESTs with
unknown putative function in this species makes
it an important contribution. In the first attempt,
90 unknown and hypothetical genes were
selected to study their differential regulation by

reverse Northern analysis for confirming their
role in salinity tolerance. Interestingly, 21 up and
10 down regulation genes at 500 mM NaCl were
observed (accepted for publication in

). Some of these stress tolerant
genes from . were isolated and
characterized for their functional validation.
Full length sequences of the genes were obtained
using 5' and 3' RACE. The full length genes like
NHX1 (EU448383), pAPX (EU746400), GST
(EU373062), ASR-1 (EU746399) and MAPKK
(FJ687156) were transferred to tobacco (model
plant) to study their expression. The transgenic
plants were confirmed by GUS analysis, PCR
amplification of the genes and Southern blot
analysis. The transgenic plants showed better
growth under salt stress than wild type plants.

Salicornia brachiata

Genes and

Genetic System

S brachiata

Molecular Biology and Biochemistry

Stress genomics for salt tolerance

MARINE BIOTECHNOLOGY & ECOLOGY
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Wild type Transgenic
1 Month old seedlings of transgenic tobacco line
A6, L2 and wild type,
a: MS Basal, b: 100 mM NaCl,
c: 200 mMNaCl, d: 300 mM NaCl

Phenotypes of wild-type and -expressing transgenic tobacco plants
after 28 days treatment with 200 mM NaCl

SbpAPX

GUS assay of transgenic tobacco plants Analysis of transgenic tobacco

Antioxidative defense mechanism to salinity was
assessed by monitoring the activities of some
antioxidative enzymes and levels of antioxidants
in . subjected to varying levels of
NaCl (0, 200, 400 and 600 mM) under hydroponic
culture. In the shoots of , salt
treatment preferentially enhanced the activities of
ascorbate peroxidase (APX), guaiacol peroxidase
(POX), glutathione reductase (GR) and
superoxide dismutase (SOD), whereas it induced
the decrease of catalase (CAT) activity. Similarly,
salinity caused an increase in total glutathione

content (GSH+GSSG) and decrease in total
ascorbate content. Growth of was
optimum at 200 mM NaCl and decreased with
further increase in salinity. Salinity caused an
increase in Na content and decrease in K
contents of shoot. Proline levels did not change at
low (0-200 mM NaCl) and moderate (400 mM
NaCl) salinities, whereas a significant increase in
proline level was observed at high salinity (600
mM NaCl). Accumulation of Na may have
certain role in osmotic homeostasis under low and
moderate salinities in . Parameters of

S brachiata

S. brachiata

S. brachiata

S. brachiata

+ +

+

Antioxidative defense potential to salinity in the .S  brachiata

128



oxidative stress such as malondialdehyde
(MDA), a product of lipid peroxidation, and H O
concentrations decreased at low salinity (200 mM
NaCl) and increased at moderate (400 mM NaCl)
and high salinities (600 mM NaCl). As a whole,

these results suggest that the capacity to limit
ionic and oxidative damage by the elevated levels
of certain antioxidative enzymes and antioxidant
molecules is important for salt tolerance of

.

2 2

S. brachiata

Effect of different concentrations of NaCI on activity
of superoxide dismutase (SOD) in
measured as function of days of NaCI treatment.

S. brachiata

Effect of different concentrations of NaCI on activity
of ascorbate peroxidise (APX) in
measured as function of days of NaCI treatment.

S. brachiata

Effect of different concentrations of NaCI on activity
of glutathione reductase (GR) in
measured as function of days of NaCI treatment.

S. brachiata

Effect of different concentrations of NaCI on activity
of catalase (CAT) in measured as function
of days of NaCI treatment.

S. brachiata

Effect of different concentrations of NaCI on activity
of guaiacol peroxidase (POX) in
measured as function of days of NaCI treatment.

S. brachiata

Effect of varying concentrations of NaCI (0-600 mM) on lipid
peroxidation measured in terms of MDA contents in shoots of

seedlings after different periods of NaCI treatment.S. brachiata 129
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The biochemical response of red alga
(J.Agardh) J. Agardh to salinity stress

was studied following the exposure to different
salinities 15‰ (‰=parts per thousand),
25‰, 35‰ (control), 45‰ and 55‰ in
laboratory conditions. The growth was highest
in 25‰ (3.14±0.69% DGR) and 35‰
(3.58±0.32% DGR). Phycobiliproteins like
phycoerythrin (PE) and allophycocyanin (APC)
were significantly higher in hyper salinities
particularly at 45‰. Both hypo- and hyper-
salinity treatments induced almost two fold
increase in the level of polyphenols, proline and
the activities of antioxidative enzymes like
superoxide dismutase (SOD), ascorbate

peroxidase (APX) and glutathione reductase
(GR) especially on 6 d exposure (Table 1). Na
readily displaced the K and Ca from their
uptake sites at extreme hyper salinity (55‰)
resulting in an increase of Na /K and Na /Ca
ratios that impeded the plant growth under long
term exposure (i.e. > 6d). However, the survival
of plants even at 45‰ salinity suggested the
compartmentalization of Na in to the vacuoles.
The Zn, Fe and Mn micronutrient content
decreased at both high and low end of salinities
with a more prominent decrease at extreme
hyper salinity (accepted in

)

Gracilaria

corticata

viz.

J. Exp. Mar. Biol.

Ecol.

+

+ 2+

+ + + 2+

+

Biochemical responses of to salinity induced oxidative stressGracilaria corticata

Effect of varying salinity on antioxidative enzymes/activities as also on proline and
polyphenol contents in (Means ± S.D, n=3)G. corticata

Mean values of a particular salinity in column with different superscripts (a, b, ab, bc) are significantly different
at p<0.01;
*Indicate the average mean value of control for different parameters over the studied period.

15

25

35

45

55

*

0

3

6

9

0

3

6

9

0

3

6

9

0

3

6

9

139±12

169±19

263±11

120±10

139±12

183±22

170±16

177±14

148±12

139±12

255±10

353±12

149±14

139±12

259±18

187±21

172±17

c

b

a

c

b

a

ab

a

c

b

a

c

b

a

ab

ab

0.33±0.09

0.42±0.06

0.55±0.10

0.26±0.07

0.33±0.09

0.36±0.07

0.44±0.10

0.39±0.04

0.30±0.06

0.33±0.09

0.58±0.11

0.69±0.07

0.47±0.10

0.33±0.09

0.53±0.03

0.36±0.06

0.27±0.05

b

ab

a

c

b

b

a

ab

c

ab

a

b

b

a

b

c

0.42±0.06

0.61±0.08

0.70±0.11

0.37±0.09

0.42±0.06

0.60±0.09

0.57±0.07

0.66±0.07

0.47±0.08

0.42±0.06

0.96±0.07

1.11±0.13

0.50±0.08

0.42±0.06

0.81±0.06

0.42±0.04

0.36±0.06

b

a

a

b

c

ab

b

a

c

a

a

b

b

a

b

c

0.44±0.09

0.61±0.10

0.73±0.08

0.40±0.05

0.44±0.09

0.52±0.07

0.51±0.07

0.50±0.06

0.48±0.08

0.44±0.09

0.77±0.10

0.89±0.10

0.62±0.06

0.44±0.09

0.67±0.05

0.48±0.06

0.36±0.04

b

ab

a

b

b

a

a

a

c

ab

a

b

b

a

b

c

0.54±0.07

0.72±0.05

0.84±0.10

0.47±0.07

0.54±0.07

0.75±0.06

0.67±0.10

0.72±0.10

0.57±0.07

0.54±0.07

1.09±0.08

1.34±0.08

0.84±0.04

0.54±0.07

0.92±0.06

0.68±0.07

0.41±0.05

bc

b

a

c

b

a

ab

a

c

ab

a

b

bc

a

b

c

Salinity
(‰)

Time
(days)

SOD APX GR

(U mg protein)
-1

(mg g DW)
-1

Proline Polyphenols
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In continuation of our earlier reported work,
sixty four seaweeds were collected from inter-
tidal zone of Saurashtra coast, Gujarat. Aqueous
as well as organic (methanolic) extracts were
prepared from these algae for further screening.
Three sensor bacterial strains viz.

, and
(having operon fusions of anAHL-regulated

promoter with a - (green fluorescent protein)
or the -gene) were used to screen the algal
extracts for presence or absence of the AHL
mimic substance. Only one algal sample

showed inhibition of GFP
expression in the preliminary experiments.
A d d i t i o n a l l y , t h r e e a l g a l s a m p l e s
( ,

and sp.) tested positive for anti-
bacterial activity and displayed the zone of
inhibition.

Additionally, 75 marine algal samples from Gulf
of Mannar, Tamil Nadu were collected and
extracts (aqueous as well methanolic) were
prepared. Some of these were screened for the
presence of quorum sensing mimic substances
using (CV026)
mutant, which develops a bright violet colour in
presence of C6 HSL (quorum sensing inducer).
Zimtaldehyde and Patulin, known chemical
Quorum sensing inhibitors, were used as
positive controls. The results till date are
inconclusive.

Pseudomonas

putida Serratia liquefaciens Escherichia

coli

gfp

Lux

Caulerpa taxifolia

Chaetomorpha linum Spatoglossum asperum

Cirranium

Chromobacter violaceum

A study was undertaken of the diversity of
alkaliphilic soil bacteria in alkaline (pH 9.45)
soil samples from Una and Bhavnagar with 2.8%
and 12.0% NaCl, respectively. Environmental
genomic DNA was isolated from these and
amplified using universal 16S rDNA gene
primers, cloned in TOPO TA vector and
transformed into TOP10 competent cells.

More than 150 transformed white colonies
appeared and approximately fifty from each
location were analyzed. Soil sample from Una
was seen to be dominated by the species of
phylum Proteobacteria, whereas the soil with
comparatively higher salinity from Bhavnagar
was dominated by the genus of
phylum Bacteroidetes

Salinimicrobium

.

Quorum sensing inhibition mimicking substances from seaweeds

Analysis of alkaliphilic microbial community from soil through

culture independent approach

Partial inhibition of quroum sensing with
as sensor strain: M is the

methanol (10 μl) negative control; P is for
Zimtaldehyde positive control at different
concentrations; 12, 17, 23, 27 are methanolic
algal extracts

Chromobacter violaceum
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Soil salinity is increasing in many parts of India
and there is an urgent need to identify
halotolerant rhizobacteria which can fix the
atmospheric nitrogen even under such
conditions. We have successfully isolated
several such rhizobacteria from rice (

). Our studies are
continuing to probe the presence of such
rhizobacteria in and other
halophytes and, most importantly, to ascertain
their biological nitrogen fixing potential.

accepted

for publication in Eur. J. Soil Biol

S. brachiata

Gracilaria

Gracilaria

Gracilaria

cox2-3

Gracilaria

is a taxonomically challenging genus
due to structural simplicity, high morphological
plasticity and great species diversity. Gross
morphological characters provide the basis of
identification, and incorrect applications have
led to a number of misidentifications.
Taxonomic investigations of species
from Indian waters are limited and inadequate
because of seasonal and environmental
variations in morphological characters which
often lead to misidentification of the species.

Nine species were collected from

different localities along the Gujarat coast. The
SSU rRNA (18S rRNA), RuBisCo and
spacers were amplified. The nucleotide
sequence data of molecular markers

will be
integrated to infer the phylogeny of
species. Molecular phylogenetic analysis will
provide new tools for identifying the algal
species having greater morphological plasticity
while permitting to establish their phylogenetic
lineages.

18S rRNA,
RuBisCo spacer and intergenic spacer,
belonging to three different genomes,

cox-2-3

Biotechnological applications of halotolerant plant growth promoting rhizobacteria

Molecular phylogeny of spp. showing morphological plasticityGracilaria

Alkaline soil (Una) Alkaline soil (Bhavanagar)

Bacteroidetes.
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In the earlier Biennial report we have reported
about the importance of the studies on seaweed
biodiversity as the checklists prepared so far
were mainly based on secondary data collected
from literature. To update the data we surveyed
Gujarat coast for seaweed biodiversity from
December 2006-December 2008. The
Saurashtra coast was found to be rich in seaweed
biodiversity and abundance, while South
Gujarat and Kutch regions had relatively less
common seaweed species. Based on the relative
abundance and seaweed biodiversity, total 15

stations were fixed for sampling of seaweeds.
All these stations were visited periodically every
month to collect maximum seaweed species for a
comprehensive mapping of the diversity. For
each species, key taxonomic description,
distribution with GPS data, abundance,
seasonality, ecology and economic importance-
wherever applicable- were documented.
Molecular markers such as cox2-3 spacer,
RUBISCO spacer, ITS1 and 18srDNA were
studied for all species collected
during this survey. Total 198 species belonging

Gracilaria

Seaweed biodiversity of Gujarat coast

Seaweed bioprospecting, biology, cultivation and value addition

Gracilaria dura

Gracilaria fargusonii

Gracilaria salicornia

Gracilaria corticata corticatavar

Gracilaria foliifera

Gracilaria debilis

Gracilaria corticata cylindricavar

Gracilaria gracilis

Gracilaria textorii



Seaweeds are reported to be rich sources of
polyunsaturated fatty acids and have been a part
of cuisines in Asia-Pacific for long. The analysis
of fatty acids from 27 seaweed species was
carried out. The lipid content varied widely
among the species and ranged from 0.57 - 3.5%
on a dry weight basis (p<0.01). Chlorophyta
members showed higher C18PUFAs contents
than did C20 PUFAs while for Rhodophyta the
trend was opposite. The Phaeophyta members

displayed a profile of C18PUFAs similar to that
of Chlorophyta and of C20PUFAs to that of
Rhodophyta. Both Phaeophyta and Rhodophyta
species were rich in arachadonic acid (AA) and
eicosopentaenoic acid (EPA) and Ulvales in
docosahexaenoic acid (DHA) content. Most of
the species studied had a nutritionally beneficial
n6/n3 ratio with 0.61-5.15:1 (accepted in Food

Chemistry).

Agar was extracted from different agarophytes
such as ,

collected
from nine different sites on the Indian coast. The
stability characteristics of the gels of selected
agar samples were studied by rheometry. Agar
obtained from . had gel strengths

ranging from 500 to 845 g/ cm , while

. collected from south east coast
had comparatively better physicochemical
properties over the west coast samples

Gelidiella acerosa

G acerosa

G acerosa

2

(Bioresource Technology, 2007, 98, 1907-1915).

Gracilaria edulis G

crassa G foliifera G corticata

G. edulis

G. crassa, .
, . , and .

and produced agar having gel
strengths of 490 and 800 g/ cm . Agar obtained
from

2

There is a growing demand for producing
seaweed biomass in the country as new
applications are being continuously invented
and developed. The previous efforts on
cultivation largely confined to development of
methods for farming seaweeds in near shore
waters. This effort led to development of
successful farming methods for near shore
cultivation of various seaweeds, particularly

.
Indeed, there are more than 800 families in
Tamilnadu who adopted seaweed farming to
supplement their income. Companies such as

M/s Pepsico provided the guarantee of buy-back
of produce.

Kappaphycus alvarezii and Gracilaria edulis

The institute has, meanwhile, begun exploring
the possibil i ty of large scale carbon
sequestration through algae and for their further
application as biofuel. However, since such
applications demand massive amounts of
biomass, a study was initiated during the period
under review to explore the feasibility of off-
shore cultivation of ,

, and
in the Palk Bay side near

Thonithurai.

Kappaphycus alvarezii

Gracilaria dura Gracilaria edulis

Gelidiella acerosa

Fatty acid analysis of 27 seaweeds along Gujarat coast with focus on PUFA

to 101 genera of seaweed were collected during
this study period. Among these, 24 species are
new reports from Gujarat and 3 (

, and
) from Indian coast. The Rhodophyta

group contained the maximum number of
species 109 belonging to 62 genera, followed by
the Chlorophyta with 54 species belonging to 23
genera and the Phaeophyta with 35 species
belonging to 16 genera. The information

generated during this study has led to a reliable
baseline data on seaweed biodiversity for
monitoring and evaluating the impact of coastal
developmental activities aimed at long term
economic gains or environmental changes as a
result of global warming, climate change and
effluent discharge. A proposal has been made to
Springer for possible publication of the data in
book form.

Solieria

chordalis Ahnfeltia plicata Dictyopteris

serrata

134

Bioprospecting studies on agarophytes

Offshore cultivation of seaweeds



It has been reported in the biennial report of
2002-2004 that tissue cultured

plants were developed from the
germplasm collected in Porbandar, Gujarat.
During the present period, a study was initiated
to compare the performance of these laboratory-
raised plants in Mandapam and further to

compare the performance opposite vis-à-vis the
plants collected from Ervadi farm. The
suspension stone (SS) method was employed
Initially, 80 stones each were seeded with the
germplasm from each source with an initial
biomass of 160 g. fresh wt. After 180 days of
growth, harvesting was done. The harvesting

Gelidiella

acerosa

Study of the growth and agar content of tissue cultured germlings of
under field cultivationGelidiella acerosa

The cultivation was carried out at about 2 km
away from the shore with an average depth of
water 5-7 m during the highest high tide. The
simultaneous experiments were also carried out at
the distance of about 75 m from the shore, with an
average water depth measuring 0.5 m during
highest high tide. Rafts of 2 m × 2 m size were
used for plantation. The initial results for off-
shore cultivation were encouraging:

and exhibited higher growth
rates offshore whereas the results on-shore were
better with . However, off-shore

cultivation has associated risks and there are
challenges such as cost-effective means of
anchoring of rafts which will need to be
addressed.

K. alvarezii,

G. edulis G. acerosa

G. dura

Floating rafts in offshore waters

Rafts of seaweed grown offshore: (Left) (Right)K. alvarezii; G. edulis

Biomass data for onshore and offshore cultivation of various seaweeds

Species
Cultivation

period
(days)

Initial
biomass

(wet wt/kg)

On-shore cultivation

Kappaphycus

alvarezii
46 22.5

G. edulis 48

46

46

1.0

5.0

1.4

G. dura

G. acerosa
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Initial
biomass

(wet wt. kg)

Final
biomass

(wet wt/kg)

Final
biomass

(wet wt./kg)

Off-shore cultivation

88.0 22.5 248.0

0.6

24.3

1.7

1.0

5.0

1.4

28.3

19.6

3.0



data showed that tissue cultured germlings gave
double the yield while showing no difference in
the quality of agar (unpublished data). However,
these must be treated as very preliminary results

and it remains to be seen over many generations
whether the higher growth rate trend persists or
whether the growth rates become similar.

Wild plant

Tissue cultured

80

80

45

77

160

160

1410

3085

Germplasm No. of stones
seeded

No. of stones
harvested

Initial biomass seeded
(g.fwt./raft)

Final biomass harvested
(g.fwt./raft)

Cultivation of by suspension stone (SS) methodG. acerosa

Taxonomic identification and life cycle details of (C. Agardh) J. AgardhGracilaria dura

The morphological and anatomical characterization A: Female gametophyte; B: Male gametophyte; C: Tetrasporophyte

B C

Several species of from Indian
waters have been reported in the literature;
however, taxonomic validation based on the
reproductive biology of these species has not
been done earlier. , which was earlier

found to be an excellent source of agarose
was studied for

morphological and anatomical features for
confirming the taxonomic identification

Gracilaria

G. dura

(
),

.

US

Patent 2005/0267296A1
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Since occurs scantily in Indian waters,
studies continued at Mandapam on the prospect
of large scale farming of this alga from
vegetative fragments employing rafts as
reported in the previous biennial report.
Following the initial trial cultivation for one year
during 2005-2006, T

G. dura

honithurai (Palk bay side)

and Ariyankundu were found suitable for larger
scale cultivation. After the site selection, large
scale cultivation was started in the month of
September 2006 with 29 (2mx2m) rafts in
Thonithurai and 65 in Ariyankundu. During the
peak growth period of Oct. 2006 –April 2007,
maximum of 13 kg and 38 kg fresh weight per
raft could be harvested after 45 days of growth
beginning with 1 kg seed material in the two
places, respectively. Due to the influence of
high temperature and salinity the growth rate
declined up to September 2007, the decline
being steepest during June 2007-mid September
2007. The negative growth was caused not only
due to physio-chemical factors (high
temperature and salinity) but also heavy
epiphyt ic growth of the green alga,

. Given that the latter is an edible
seaweed, there is an opportunity to harvest this
for food supplements. Growth of picked
up again after September 2007.

Enteromorpha

G. dura

Continuing studies on cultivation of (C. Agardh) J. AgardhG. dura

Triphasic life cycle of G. dura

Epiphytic growth of overEnteromorpha G. dura
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Simultaneously, spore-based methods are being
explored and, towards this end, an attempt was

made to study the carpospore output, their
viability and early stages of development in the
laboratory. The maximum spore liberation took
place in laboratory culture on day four with
output of 808 (±22) per cystocarp. The
percentage spore viability ranged from 22 to
36% (r 2=0.1008, n=30) at the end of first week
and 17–27% (r2=0.0011, n=30) at the second
week of carpospores culture. The spores
underwent germination immediately without
any resting period and followed the ' -
type' developmental pattern. Studies will
continue to obtain germlings and assess their
performance. The studies gain importance in
view of the need to main viable germplasm under
controlled conditions so that cultivation
can take off quickly during favorable seasons

Dumontia

in vitro

After 2 h treatment with
suitable surfactant

Agarose

Improved process for agarose from Gracilaria dura

Improved method of extraction of agarose from agarophytes sans freezing-thawing step

The continuing effort on the process and quality
improvement of agarose led to the invention of a
new process of its preparation from . The
process dispenses with the need for the
conventional freeze-thaw operation to isolate
agar/agarose from the seaweed extractive.
Instead, the product is made to precipitate out
upon addition of a suitable surfactant. The
choice of surfactant was based on a previous
study undertaken by us on the effect of anionic,
cationic and nonionic surfactants on the

viscosity and gel strength of the agar/agarose
polysaccharide. The crude isolate is then made
free of surfactant and refined further. Apictorial
description of the improved process is depicted
below. The agarose obtained was tested against
commercial agarose and the performance in
electrophoretic application was found to be at
par. However, some difficulties were reported in
the dissolution of the product which is currently
being addressed.

G. dura

Gracilaria dura Agar Extract

The laboratory culture of carpospore
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Sarconema filiformii

iota

K. alvarezii

S. filiformii

is an indigenous seaweed
which is a source of commercially important

- carrageenan. To complement the work
already undertaken on , which is a
source of kappa-carrageenan, work was initiated
on exploratory cultivation of in
Mandapam. The study involved seeding of

400 g fresh wt of the seaweed on 1.5m x 1.5m.
raft (21 such rafts were seeded) during
September to November 08. The biomass
obtained from a single raft after 30 days varied
from 5.6 kg - 22.4 kg corresponding to a daily
growth rate of 8.8-13.4%.

In our quest to reduce the hydrophilicity of
polysaccharides for some specific applications,
agarose, carrageenan, and agar-carrageenan
blends were cross linked with genipin, a non-
toxic natural cross linker. The products were

found to have better acid stability and also
exhibited high swelling ability which is of
interest for some specific applications
demanding high fluid uptake (Int J. Biological

Macromolecules ).2007, 41, 94-101

Cultivation of -  an iota carrageenophyteSarconema filiformii

Modification of seaweed polysaccharides - Preparation of genipin
fixed agarose and carrageenan

Evaluation of commercial and CSMCRI agarose in gel electrophoresis separation of DNA

(Left)  Raft seeded with and (right) raft ready for harvestS.filiformii
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Studies on alkaliphilic, halophilic and organic solvent tolerant bacteria

Marine environmental monitoring near commercial seaweed cultivation site

in the Gulf of Mannar and Palk Bay of Mandapam coast, Tamil Nadu

The debate of “food
versus fuel” has been
raging world over. A
country such as India
can ill afford utilization
of its arable land for
fuel. It was with this
view that the Institute
in i t i a l l y p ionee red
important development
on Jatropha biodiesel.
Following on from this,
the Inst i tute began
e x p e r i m e n t i n g o n
alternative biomass for
ethanol since almost all
the sugarcane in our

country is required for edible applications
whereas waste biomass is in rather short supply.
The sea could, therefore, be a useful source of

energy feedstock. However, given that fuels are
cheap commodities, it is necessary to innovate
on multiple application of such biomass for
better cost-effectiveness. The Institute has
already pioneered the production of seaweed sap
along with seaweed granules that are rich in
polysaccharide. Although the polysaccharide
finds application as phycocolloid, these
app l i ca t ions a re of l imi ted vo lume .
Consequently, large amounts of seaweed
biomass, if produced, can be diverted for fuel
production. As a proof of concept, it has been
possible to produce ethanol from the seaweed
granules at laboratory scale but much need to be
accomplished before seaweeds can become an
abundant source of ethanol. Important debates
are raging world over on concept of preparing
ethanol from seaweeds as a byproduct has been
proved by converting seaweed polysaccharides
into ethanol.

Preliminary study on bioethanol production from seaweed

Marine Microbiology & Environment

Saccharification

PROCESSED RED

ALGAE

ETHANOL

Neutralization

Fermentation

Distillation

A method has been developed for isolation,
purification and identification of extreme
alkaliphilic bacteria using carrageenan as a
gelling agent. Under this work, 120 alkaliphilic
bacteria were isolated from alkaline soil and
industrial effluent having alkaline pH. Also, 150
halophilic bacteria were isolated from selected
sites like Diu and Veraval and our own
experimental salt farm. From each location 3 - 4

sites were selected based on their environmental
conditions. Similarly from salt farm, samples
having different salinities were selected for the
isolation of halophilic bacteria. Fourteen organic
solvent tolerant bacteria were also isolated from
samples collected from different contaminated
sites including Alang Shipbreaking yard.
Tolerance studies of these cultures to different
organic solvents are under progress.

With a view to understand impact of commercial
cultivation of seaweed on the environment, the
sampling of seawater and sediments was done in
July 2008 from Palk-Bay and Gulf of Mannar,
and the results obtained were compared with the
base line data generated for seawater and
sediments in the year 2002 from the same
locations. The physico-chemical parameters

showed no significant change in the values of
pH, DO, BOD, TSS, turbidity and salinity of
seawater. The concentrations of all the nutrients
were comparable to that of earlier findings,
except nitrate and total phosphorous, which
were lower. There was considerable increase in
the concentration of metals like Cu, Cd, Fe, Pb,
Zn and Cr near cultivation sites. This might be
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partly due to increase in anthropogenic activity
and sensitivity of different methods used for
heavy metal analysis (AAS vs. ICP). The total
phytoplankton count has been increased at

cultivation sites as compared to
previous data. During the period from 2002 to
2 0 0 8 , a v e r a g e g e n e r i c d i v e r s i t y o f

phytoplankton increased whereas zooplankton
diversity decreased. The fish population was
much higher in the vicinity of the rafts of
cultivated seaweeds. This could be one of the
possible reasons for decreased zooplankton
diversity in cultivation site

Kappaphycus

The Uranium sequestering potential of
was studied in batch cultures. Sorption

was maximum at pH 4.0-5.0. Biosorption by
immobilized on calcium alginate
was much slower than of its free counterpart. The
intra particle diffusion study on immobilized .

suggested that several processes affect
the sorption process. The results of desorption
showed that sodium citrate solution was
effective with 83% and 61% of sorbed uranium
being recovered from free and immobilized
biomass, respectively

Spirulina

platensis

S. platensis

S

platensis

(Curr. Microbiol., 2008. 57,
508.)

The strong red fluorescence of
is known to be quenched upon Hg

adsorption. We probed Hg binding to
and also of the tetrapyrrole-based

chromophore unit that was isolated from C-
Phycocyanin through methanolysis. The Hg
was shown to bind to the tetrapyrrole core. In a
further study, the ON-OFF fluorescence
signalling behaviour of was
studied upon exposure to L1, a rhodamine based
Hg sensor. The studies were carried out using
confocal imaging experiments with 543 nm laser
excitation. It was seen that the fluorescence was
initially quenched completely and recovered on
exposure to L1. This shows that the Hg binding
to the tetrapyrrole core is not as strong as its
binding to the Rhodamine derivative. Besides
addressing a long standing question, the study
opens up the possibility of using this system as a
biomarker for mercury detection.

Spirulina

platensis

Spirulina

platensis

Spirulina platensis

2+

2+

2+

2+

2+

Biosequestering potential of for uraniumspirulina platensis

Effect of pH on uranium sorption
by .S  platensis

Confocal fluorescence and bright field images of
(a) , (b) cells stained with 10 mM

Hg in 1 : 1 water : ethanol, v/v for 10 min at
25 = 543 nm) and (c) Hg supplemented

cells loaded with 20 mM L1 for 10 min
at 25 C. Magnification = 10x

Spirulina platensis
2+

2+
⁰

⁰

C (λ exc

The detection of Hg by cyanobacteria in aqueous medium
2+
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We have earlier reported the culturing of
having high C-phycocyanin

content and, further, the efficient extraction and
purification of the latter. The stability of C-
phycocyanin was previously controlled by
addition of DTT and sodium azide. In the
present study, the effect of selected edible

chemical preservatives was investigated in
aqueous solution at 0±5°C and 35±5°C. Among
the different edible preservatives investigated,
citric acid (4 mg/ml) was observed to be the best
for storage at 35 ±5°C in aqueous solution for 45
days

Spirulina platensis

(Process Biochemistry, ).2008, 43: 339–345

Effect of preservatives for food grade C-PC

Effect of various preservatives on C-phycocyanin stability (as judged by color) in solution after
45 days at 35 ±5°C (left to right—control, calcium chloride, sucrose and citric acid).  0.1 g of

the preservative was added in 25 ml C-PC solution (10 mg in sodium phosphate buffer)
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WASTELAND RESEARCH

As mentioned in previous biennial reports, the
Institute has played a pivotal role in promoting
the concept of Jatropha cultivation on
wasteland. It went still further and made an
outstanding biodiesel which could be used in

neat form without the need for any engine
modification. In 2007 the prestigious magazine,

, brought out an article entitled
centred on our

pioneering efforts

Nature “The little

shrub that could – may be”

(Nature ).449, 652-655

During the period under review, the
collaboration with Daimler Chrysler and
Hohenheim University entered into the second
phase to consolidate the research undertaken in
Phase I, particularly, to (i) generate long term
data on select accessions of which
were raised under the project in Orissa and
Gujarat, (ii) undertake a carbon balance study in
collaboration with the Institute of Energy
Research, Heidelberg (IFEU), (iii) supply
80,000 litres of B100 biodiesel to Daimler
Chrysler India to run a fleet of vehicles, (iv) set
up two biodiesel plants in rural locations and (v)
take forward the work on preparation of
biodegradable plastic from waste streams of the
biodiesel process. Following the conclusion of

the project in 2008, two reports were issued, the
first being on learnings from the project and the
second being on carbon balance. At the same
time, an invited review article on Jatropha was
published in

and the Editor, Dr.
Martin Brett-Crowther had this to say in a
subsequent editorial in the journal:

Jatropha

International Journal of

Environmental Studies

“Central Salt

and Marine Chemicals Research Institute,

Bhavnagar, Gujarat, India, have demonstrated

that Jatropha curcas can be used to produce

biodiesel, through the Jatropha Methyl Ester.

This plant can have high seed productivity, and

effluent discharge can be combined with by-

product recovery, with 2 tons of jatropha seeds

per ha. Jatropha cultivation can support organic
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farming through use of the oil cake. The shell has

a calorific value equivalent to coal, and can be

made into briquettes, used in solid fired boilers

etc. There are other useful by-products.

Although the overall environmental impact of

large scale jatropha cultivation has yet to be

investigated, it is clear that it can arrest

desertification, help to reduce greenhouse gas

emissions, and return oxygen to the

atmosphere.” (Internat ional Journal of

Environmental Studies, )2007, 64: 659-674

The Institute has remained vigilant about the
pitfalls of Jatropha cultivation without
understanding of the basics and has alerted the
community at large to be cautious while
continuing to understand the plant more
thoroughly. At the same time, after extended
discussions, the Institute entered into a
partnership to set up a zero effluent biodiesel
plant on turnkey basis in DRDO's military farm
in Secunderabad. In parallel, it began an

association with General Motors and a project to
take forward the work on Jatropha was agreed, in
principle. Another, pioneering initiative was the
association with the Forest Department,
Government of Gujarat to promote the best traits
of the CSMCRI B100 Jatropha biodiesel,
namely low emissions and high flash point
which would make it ideal for forest areas and
also to promote eco-tourism. The specific R&D
work during this period is outlined below.
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Based on our earlier experiments conducted
at Chorvadla (Gujarat) regarding fertilizer
requirements spacing, irrigation, mulching,
intercropping etc, new plantations were
established at different sites at Chorvadla
during 2006 and Neswad during 2007 to test
long term performance of plants that were
raised through cuttings of elite germplasm.
Best agro-technological knowledge based
on results of the various experiments were
employed in the Nesvad plantation and
average yield as high as 830g/plant
(N=100) was obtained in 2008 itself. Seed
oil content varied from 29-35.5%. This
plantation will be one of those which will be
investigated in-depth as part of the
proposed project with General Motors.

Establishment of new experimental Jatropha plantations and assessment of yield

Pictures of (above) integrated Jatropha biodiesel plant under erection in Military Farm, Secunderabad
and new experimental plantations at Nesvad (right top) and Chorvadla (right botttom)

The provenance trial initiated during August
2004 with seed raised seedlings of 23 genotypes
at village Chorvadla, Gujarat to select the best
genotypes was continued to ascertain long term
performance. In this experiment highest seed
yield of only 302.2 g per plant was recorded after
3 years from the accession IC 565735. Two other

accessions, IC 565737 and SKNJ 8, were also
statistically at par. The low seed yields in this
experiment were mainly due to poor soil
conditions of the plot. The higher yield
corresponded to higher percentage of success in
fruit set (71-81%) in these accessions.

Continuation of studies on provenance trials



Similarly yield performance data of best
performing accession CP-9 (this accession was
registered with NBPGR and provided the
accession number IC 565735), along with other
elites planted in Jan 2003 were recorded in
Orissa. The 100 seed weight and oil content
recorded for elite genotypes in Berhampur,
Orissa at different locations during October 2007
are provided in the Table below. It can be seen
that the 100 seed weight was as high as 77g and
oil content was 40 %.

In sub humid conditions of Orissa, we obtained,
for the progeny line (CP-9) of ,
an average seed yield of 1.4 kg per plant during
2007-2008, i.e., after 4.5 years (Table). During
the same period, observations were made on a
single plant, VP-2 (Date of planting- August,

1999), which yielded 5.41 kg of seed in sand
dunes of Gopalpur, Orissa, while another
accession IC 565739 also proved to be high
yielding in the sand dunes of Zanjmer, Gujarat.
However, the high seed yield was offset by low
kernel weight.

Jatropha curcas

Establishment of new experimental Jatropha plantations and assessment of yield

Performance of different accessions at

Chorvadla, Bhavnagar (DOP=Aug, 2004)

Provenance

Plant

no.
Location 100 seed

weight

(g)

Oil

content

%

(2006-07) (2007-08)

Seed yield per plant (g), N=9

IC 565730

IC 565731

IC 565732

IC 565733

IC 565734

IC 565735

IC 565736

IC 565737

IC 565738

IC 565739

SKNJ-1

SKNJ-2

SKNJ-7

SKNJ-8

SKNJ-9

SKNJ-10

SKNJ-11

SKNJ-12

Koteshwar-F

Ambaji-F

Panchha-F

Ranpur-F

Kumbharia-F

CD (p=0.05)

CP-9

CP-9

CP-13

CP-13

CP-17

VP-2

Mohuda Govt. site

Mohuda Govt. site

Mohuda Govt. site

Gopalpur

Mohuda Govt. site

Gopalpur

77.1

76.5

68.7

65.2

67.6

49.4

40

37

30

35

30

36

73.1

43.0

15.7

5.3

32.7

22.1

21.3

0.0

16.1

9.2

6.4

13.6

40.0

31.3

14.4

10.6

27.1

15.3

16.0

10.7

7.4

5.8

4.8

240.4

251.3

133.8

152.0

276.9

302.2

251.3

301.8

187.4

78.8

98.3

186.0

244.5

301.5

289.3

178.3

247.4

191.3

103.9

154.6

122.4

142.7

88.0

87.1
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The above multi-institutional project was
initiated by CSIR with an aim to develop high
yielding clones of and agro
t e c h n o l o g i e s f o r p r o b l e m a t i c s o i l s .
Multilocational trials were intiated at different
locations viz. CSMCRI, CRIDA, NBPGR,
NBRI, AFRI and NEIST- Jorhat to assess the
performance and identify location-specific
genotypes of Jatropha which may be most
suitably deployed. Rooted cuttings of
obtained from different par t ic ipat ing
institutions were planted in the CSMCRI's
experimental fields in Orissa and Gujarat in
Randomized Block Design (RBD). Cuttings
were planted at a spacing of 2.5m x 2.5 m and
necessary fertigation was carried out
periodically. Establishment of the cuttings was
better for the accessions provided by CSMCRI,
NBRI, EXCEL and CRIDA. Interestingly, the
trends in terms of initial establishment were
similar in Gujarat and Orissa. The seed yield in
these accessions during first year varied from
1.8g to 132.0g. Wild accessions (166) were also

collected from different participating partners
and established during the month of October,
2006 in the field. The performance of the
established accessions was regularly monitored
for growth and yield parameters. The institute
also received feedback from other institutions on
the performance of the CSMCRI accessions.
The performance of one of our accessions in the
multi-locational trial at Jodhpur was found to be
the best as evident from the following quote:

Jatropha curcas

J. curcas

“After 18-months of planting in the field,

accession numbers CSMCRI-GJ-PCM-C ,

CRIDA, 3 Raipur and JPH009, PAPL,

Bangalore performed better. Production of

fruits per plant varied from 175 g in CSMCRI-

GJ-PCM-C to 3.67 g in SKNJ- , Urli Kanchan.

Out of 180 accessions planted, 30 accessions

have died and remaining accessions showed 33

to 100 percent survival. Accessions received

from CSMCRI, Bhavnagar and AFRI showed no

mortality.” (Annual Report, Arid Forest Research

Institute (AFRI), Jodhpur)

Studies on breeding aspects were undertaken
jointly with Anand Agricultural University
(AAU) to develop promising hybrids for higher
productivity. Studies on floral biology were
conducted on 23 selected accessions of

as per the allotment to CSMCRI. Count of
male and female flowers were made in tagged
inflorescences. The number of female
flowers/inflorescence ranged from 1 to 15 and
the maximum female flowers (15) wereJatropha

curcas

NMITLI project on “Genetic improvement of for

adaptability and oil yield”

Jatropha curcas

Breeding studies

Performance of cuttings of accessions CP-9 at Mohuda, Orissa

Performance of IC-565739 on sand dunes of Zanjmer, Gujarat

Year

Year

2006-07

2006-07

2007-08

2007-08

CP-9 (IC 565735)

Seed yield (kg/plant;
(average of two plants)

0.70±0.18

1.49

1.40±0.76

4.14

147
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The earlier studies on inter- and intraspecific
genetic diversity of found low levels of
variation based on surveys of random amplified
polymorphic DNA (RAPD) and amplified
fragment length polymorphism (AFLP)
markers. Thus Isolation of SSR markers was
undertaken from six different species of

spp. and 12 microsatellite (SSR)
markers isolated from were
checked for cross species'

amplification.

A
minimum of eight and a maximum of 11 loci
were successfully amplified from each species,
demonstrating narrow genetic diversity among
the species of . Within ,
observed and expected heterozygosity ranged
from 0.94 to 0.54 and from 0.95 to 0.56,
respectively. Of the 12 loci, five showed
significant deviation from Hardy–Weinberg
equilibrium. There was no significant linkage
disequilibrium detected between any of the loci.

Jatropha

Jatropha

Jatropha curcas

( M o l e c u l a r E c o l o g y R e s o u rc e s d o i :

10.1111/ j .1755-0998.2008.02471.x) .

Jatropha J. curcas

( ,
, ,
and )

J. glandulifera J.

gossypifolia J. integerrima J. multifida, J.

podagrica J. tanjorensis

Genetic variability studies

Novel marker isolation and genetic diversity studies

observed in accession FRI-UA-Teh-1005-DD-
EL-2. Male to female ratio was recorded
between 8.67 to 33.0 and the minimum M/F ratio
(8.67) was exhibited by accession FRI-UA-Teh-
1005-DD-EL-1. The CSMCRI genotypes
showed a wide range of M/F ratio ranging from
11.4 to 33.0. Twenty crosses were subsequently
made. The number of female flowers ranged
from 2-25, while M/F flower ratio in these
inflorescences ranged from 7.91 to 28.31.
Maximum fruit wt. (28.71g) and seed wt.
(18.66g) were recorded in fruits developed from
the cross made between NBRI-J-18 (elite) and
CSMCRI-OR-GUJ-1205-C-1. Total 471 seeds
were obtained from all these crosses. Out of this
182 seeds were used for oil analysis and
remaining 289 to raise F1s. Maximum oíl
(40.56%) was observed in the seeds obtained

from RRL-AP-Papum-1105-C-1X CSMCRI-
OR-Ganj-1205-C-5 cross combination. Plant
wise raw data collected for all the F1s along with
their respective parental plants were sent toAAU
for Heterosis analysis. Relative heterosis and
Heterobeltiosis were worked out in all the 20
cross combinations for growth characters, viz.
Plant height, number of branches, canopy
diameter and stem girth. Maximum relative
heterosis for plant height (21.51%) was
exhibited by the cross RRL-AP-Papum-1105-C-
1XRRL-NL-MON-1205-C-1 and for number of
branches (50.00%) by RRL-ASM-Kurbi-1205-
C-6X CSMCRI-OR-Ganj-1205-C-5. Maximum
relative heterosis for canopy diameter (8.79%)
was recorded in cross RRL-AP-Papum-1105-C-
1 X RRL-ASM -Golag-1105-C-1and for stem
girth (21.09%) by NBRI-J-18 (Elite) X
CSMCRI-OR-Guj- Banas-1205-C-1. Cross
RRL-ASM-Golag-1105-C-1 X CSMCRI-OR-
G a n j - 1 2 0 5 - C - 5 s h o w e d m a x i m u m
heterobeltiosis (7.79%) for plant height,
whereas, for number of branches, it was by the
cross RRL-ASM-Kurbi-1205-C–6 X CSMCRI-
OR-Ganj-1205-C-5 (39.02%). Cross NBRI-J-
18 (Elite) X CSMCRI-OR-Guj-Banas-1205-C-
1 recorded maximum heterobeltiosis (15.80%)
for stem girth. All the crosses showed negative
values for canopy diameter.
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These loci are potentially useful for
investigating population processes, genetic
structure, population genetic studies across this
set of six species of , and may also be
useful in other species.

Jatropha

Jatropha

Novel microsatellites were isolated using
FIASCO by dual probe enrichment technique
from L. and genetic equilibrium
and diversity of 44 germplasm collected from
distinct geographical areas in India was checked
using isolated microsatellites (Fig 10). The
overall efficiency of the enrichment of
microsatellite by dual probe in the present study
was found to be 54% and among the sequences

obtained the percentage of sequences having
suitable flanking regions for the primer
designing was found to be 89.58%. The mean co-
efficient of genetic similarity (CGS) was found
to be 0.97. The overall diversity obtained by
microsatellites was found to be low in
comparison with the diversity reported by
multilocus markers systems; however, good
allele polymorphism was observed. The overall
dendrogram of microsatellite analysis resulted
in random clustering of germplasm and it did not
follow geographical area of collection.
(

Jatropha curcas

M o l e c u l a r B i o l o g y R e p o r t , D O I

10.1007/s11033-010-0033-2)

Cross-species amplification of isolated microsatellite markers in additional species of Jatropha
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The institute has been focusing on propagate of
its high quality germplasm in large numbers.
Though, the species can be multiplied through
stem cuttings, this will be possible in large
numbers only when there are large orchards of
such germplasm. Ti l l then ,
multiplication will be the best option for large
scale propagation of true-to-type elite plants.
Based on micropropagation protocol of

developed using nodal and shoot tips explants,
work research efforts continued to improve the
multiplication rate and rooting percentage. The
first lot of hardened plants transplanted in 2006
established well on wasteland of Chorvadla and
continued to fare well. The variations recorded
in the seed yield of seed raised seedlings were
very high compared to cuttings and tissue culture
raised plants.

in v i t ro

J. curcas

Micro-propagation of J. curcas

Field trial of tissue culture and cuttings raised plants

Dendrogram generated using UPGMA for 44 germplasm  of based
on allele polymorphism obtained by 49 novel microsatellite loci

J. curcas

Variability of tissue culture/cutting/
seedling raised plants

Propagation

Method

Average seed

yield (g/plant

St Dev CV%

Tissue culture

Cutting

Seeding

117.1

122.7

72.6

49.3

51.7

43.5

42.1

42.1

59.9
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During the per iod of review, di rec t
organogenesis through leaf of was also
attempted. The leaf explants were collected both
from and shoots and kept in
modified MS media. The regeneration

efficiency was found to be very low. An efficient
method of direct shoot regeneration would serve
as a prelude to meristem-based genetic
transformation.

J. curcas

in vitro in vivo

Top soil (0-10 cm) mean weight diameter,
aggregate stability, bulk density, total and
particulate organic matter associated carbon and
nitrogen were assessed on an Entisol as soil
quality indicators from a 30 months' old

plot in Chorvadla. The study
was undertaken between December 2006 and
January 2007. Alos plots with and without
mineral fertilizer amendment (both treatment
received organic amendment in the form of

cake) were studied. An adjacent native
vegetation of was included
as reference for comparison. Improvement in
soil structure was recorded, with 15% increase in
mean weight diameter and 6-30% increase in

macro aggregate stability by cultivating
Jatropha. Soil bulk density was reduced by 20%
while, fine particulate organic matter associated
(POM) carbon and nitrogen increased by an
average of 33%. Aggregated silt and clay, which
is an index of micro aggregate stability, was
however lower in soil under
than the natural vegetation. Although, there was
marked variability (CV of 18-25%), there is
potential for soil quality recovery (particularly,
soil structural improvement) under Jatropha
plantation within a short period of cultivation

Jatropha curcas

Jatropha

Zizyphus mauritiana

Jatropha curcas

.

2008; 58: 245-251
(Acta Agriculturae Scandinavica Section B-Soil and

Plant Science, )

Changes in soil properties of  degraded entisol with cultivationJatropha curcas

Multiple shoot induction from shoot tip cultures (left)  Direct shoot bud induction from
leaf explant (middle) Shoot elongation of shoot bud from leaf explants (right)

Natural vegetation

Jatropha (zero fertilizer
amendment)
Jatropha (with nitrogen
fertilizer)

LSD (0.05)

0.68b

0.84a

0.79ab

0.103

0.52ab

0.68a

0.55ab

0.166

3.91a

3.30b

3.72ab

0.152

1.10

0.81

0.99

*NS

Treatments/Quality
indices

Mean weight
diameter (mm)

Fraction of
water-stable

macro aggregate

Aggregated silt
and clay

Soil bulk density

(mg/m )
3

Effect of L plantation on soil aggregate stability in a degraded Indian EntisolJatropha curcas

*NS- Not significant
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1.17ab

1.56a

0.70b

0.29

1.02a

1.19a

0.73ab

0.343

0.45b

1.24a

0.39b

0.463

Total soil
nitrogen

Medium
POM-N

Fine
POM-N

Effect of L plantation on soil organic matter dynamics (g kg ) in a degraded Indian EntisolsJatropha curcas
-1

To ascertain the relation between plant nutrition
and plant population, nutrient analysis of both
soil and leaves was undertaken. It was observed
that as plant population increased, the N and P
contents of foliage decreased, while other
nutrients did not follow a consistent pattern.
Furthermore, no significant variations in foliage
elemental concentrations in response to spacing

of plants were noticed. Analysis of soil
samples indicated that as plant spacing
increases, the soil N availability also increases
significantly. Very closely spaced plants (1m x
1m) grew tall and did not yield at all. This is a
cautionary note for all those who fancy large
number of Jatropha plants per hectare.

Jatropha

The initial experiment on fertilizer trial which
started in Aug, 2004 was continued. In 2006-07,
it was observed that the seed yield of Jatropha
increased with increasing dose of nitrogenous
and phosphorus fertilizers. However, only the
effect of nitrogen was significant while the effect
of phosphorus and interaction of NxP were not
significant. During 2007-08, the highest seed
yield (237.8 g/plant which is equivalent to 0.60
t/ha at 2m x 2m spacing) was obtained by
applying the combination of 120 kg N and 45 kg
P O /ha. The combination of 40 kg N and 15 kg P
in conjugation with 1 kg of Jatropha cake per
plant was the optimum dose that gave
significantly higher seed yield of ca. 1.6 t ha in
2008. In the spacing trial the yields obtained
during 2006-07 were low and the good
vegetative growth obtained in the season was not
commensurate with realized yield. To ascertain
the reasons nutrient analysis both of soil and
leaves was undertaken. It was observed that as
plant population increased the N and P contents
of foliage decreased, while other nutrients did
not follow a consistent pattern. Furthermore, no
significant variations in foliage elemental
concentrations in response to spacing of

Jatropha plants were noticed. Analysis of soil
samples indicated that as plant spacing
increased, the soil N availability also increased
significantly.

Efforts were made to study the response of
Jatropha to Jatropha cake applied as manure in
plantation. The use of Jatropha cake @ 4t/ha
brought about an increase in yield (865g/plant,
N=54) of 30% over the use of sole inorganic
fertilizers after 2 years of planting at Nesvad,
Gujarat under wasteland condition. In another
experiment at Chorvadla, Gujarat, wherein cake
and sulphur were applied in different
combinations and amounts, it was observed that
oil content of seeds was significantly increased
by S and cake application. Highest oil content
(34.88 %) was observed at application of 40 kg S
ha . De-oiled seed analysis showed that N, S, Fe
and Zn content were significantly increased by
integrated application of S and cake. Highest N
(3.63%), Fe (45.33 mg kg ) and Zn (32.60 mg
kg ) were observed when the plants received 40
kg S and 3.3 t cake ha , whereas, highest S
(0.17%) was observed at application of 40 kg S
and 6.6 t cake ha .

2 5

-1

-1

-1

1

-1

-1

Jatropha agronomic trials and utilization of Jatropha cake as manure

Natural vegetation

Jatropha (zero fertilizer
amendment)

Jatropha (with nitrogen
fertilizer)

LSD (0.05)

4.92b

9.18a

4.66b

1.68

Treatments /parameters
Fine POM-C
(0.25-0.053)
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Low productivity is inherent in many
germplasm and raising large scale

plantations using such untested planting
material can lead to counter productive.
Unreliable and poor flowering and fruiting are
important factors responsible for such low
productivity in this species. Though much is
known about growth retardants applied to field
and horticultural crops, their role in improving
seed productivity in Jatropha has not been
explored. It was found that paclobutrazol could
be an extremely useful chemical, whose dose

and time of application reduces unwanted
vegeta t ive growth, wi th concomitant
improvement in yield and seed oil content of
Jatropha. In the year following application of
paclobutrazol, unexpected increase in seed yield
– as high as 1127% relative to control – was
obtained from one such unproductive Jatropha
germplasm. Studies are continuing to ascertain
the consistency of the findings from year to year

Jatropha

curcas

.
(Journal of Plant Growth Regulation, doi

10.1007/s0034-010-9137-0)

During the first year of Jatropha plantation at
Nesvad, Gujarat, intercropping was done with
leguminous crops, greengram and blackgram,
which gave seed yield of 582 and 794 kg/ha,

respectively. Intercropping may be necessary to
sustain farmers during the initial phase of
cultivation besides raising the fertility of the
soil.

Intercropping studies

Improving the productivity of unproductive Jatropha plants

Infructescence structure of a representative at 375 days after treatment showing (left)
less fruits in control shrubs and (right) showing compact bunch of more fruits in shrubs treated with paclobutrazol

Jatropha curcas

Intercropping in Jatropha with castor (left) and pulses (right) at Nesvad
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De-shelling machine

Shell Briqetting machine

MTCC 5343

During the period under review the Jatropha biodiesel process
was further improved. Specifically, the following
improvements were carried out:
1. Seeds were stored in the form of whole dry fruits to

dispense with the need for deshelling. Moreover, it was
shown that the oil is better preserved in the whole
capsule than in the exposed seeds.

2. A machine was designed for automatic deshelling of the
seed capsules. The success rate of deshelling was close to
100%.
A separate machine was developed to convert the empty
shells of low density (0.08 g/cm ), but otherwise having
coal-like calorific value of 3700 kcal/kg, into compact
briquettes (density of 1.00-1.10 g/cm ) that are easily
transportable and usable.

4. A process was devised to minimize the requirement of
dis t i l la t ion of excess methanol used in the
transesterification process.

5. The still bottom after distillation of glycerol (GL8) –
which poses a problem of disposal – was converted into
polyhydroxyalkanoate biodegradable plastic using an
efficient soil bacterial strain (MTCC 5343) which gave an
even better result with the waste than with pure glycerol.
Data on the conversion are provided below. The PHA was
found to be biodegradable in moist soil and its analysis
(NMR, DSC, GPC) was carried out both in-house and by
M/s SolvayAdvanced Polymers

3.

.

3

3

Jatropha biodiesel

Integrated process for the production of Jatropha methyl
ester and by-products (Polyhydroxyalkanoates-PHA)

Volume
Temperature
Wt. of sample taken
Carbon content in medium after autoclaving
Harvesting time
Cell dry weight
Yield of PHA
Yield of PHA based on Cell dry weight
Carbon content in PHA
% Carbon in medium which ends up in PHA

100 ml
35C
2 g

0.72
90 hrs
0.38 g

0.270 g
71.1%
0.15 g

20.8 %

100 ml
35C
2 g

0.76
90 hrs
0.30 g

0.158 g
52.6 %
0.087 g

11.45 %

Parameters Gl8 (2%) Pure Glycerol  (2%)

Microbial sythesis of PHA with biodiesel residues
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As mentioned above, 80,000 liters of B100
biodiesel was provided to Daimler Chrysler to
operate a fleet of vehicles as part of the
collaborative agreement signed on phase II of
the project. CSMCRI also provided the fuel for a
Jatropha initiative by Daimler Chrysler in
Singapore. Fuel was also provided to General
Motors, Mahindra & Mahindra and others. The
following feedback was received from
Mahindra & Mahindra:

(Dr. MathewAbraham, GM, R&D,

Alternate Fuels, Mahindra & Mahindra). His
Highness, Shaik Saud of Ras al Khaimah visited
the institute in 2007 to learn about the biodiesel
initiatives besides other projects. Till Dec, 2008
our Toyota Qualis car had completed over
75,000 km on the institute's B100 biodiesel with
any modification. CSMCRI was awarded the Dr.
Vikram Sarabhai Award in 2006-07 for the
application entitled

“By now we have tested

fuels from various other sources. Your quality is

much better”

Design, Development and

Technology transfer for the production of

Biodiesel from Jatropha.

In continuation of our earlier reported
experiments, salicornia cultivation was further
expanded to 400 ha area with modified
processes. Significantly, highest biomass of 4.9

t/ha was found by application of 75 kg P O per
ha, amounting to an increase of 35% higher over
unfertilized control (Table).

2 5

New initiatives on use of Jatropha biodiesel

Salicornia cultivation

(Left) B20 trials on Mercedes Smart Car in Singapore (formulated from B100 Jatropha biodiesel provided by CSMCRI;
(Right) His Highness Sheik Saud Bin Saqr Al Qasimi of Ras al Khaimah filling Biodiesel in the institute's Qualis

Salicornia densified area at Port Victor, Gujarat

0
15
30
45
60
75
S. Em (±)
CD

36.48
34.36
35.24
38.63
43.13
49.17
3.84
8.18

P O  kg/ha2 5 Dry weight q/ha

Effect of phosphorus  on biomass of salicornia



igys f}okfÔZd fjiksVZ esa geus lSfydksfuZ;k czSfd,Vk] tks
leqnzh rV mxrk gS] esa ued lfg".kqrk ds ruko
thuksfeDl vkSj b,lVh MsVkcsl ds fodkl ij v/;;u
dh lwpuk nh gSA gekjs vkxs v/;;u esa fQj ls
vuqØeksa dks ,ulhchbZ MsVkcsl esa tek fd;k x;kA blesa
ls b,lVh us ,ulhchbZ MsVkcsl ds nwljs thu ds lkFk
vuq#irk fn[kkbZ gS vkSj blesa ls] b,lVh ruko
lfg".kq thu Js.kh ds Fks] tcfd b,lVh Kkr
dk;kZRed thu vuqØeksa esa ls fdlh ds lkFk vuq#irk ugha
fn[kkrk vkSj bl çdkj vKkr ;k dkYifud ds #i esa
oxhZd`r fd;s x,A bl çtkfr esa vKkr thuksa dh ,d cM+h
la[;k dk irk yxkuk ,d fnyp’i ;ksxnku gSA igys
ç;kl esa] vKkr vkSj dkYifud thu dh yo.krk
lfg".kqrk esa mudh Hkwfedk dh iqf"V ds fy, mudk fjolZ

uksFksZuZ fo"ysÔ.k }kjk varj fofue;u v/;;u pquk x;kA
fnypLi gS fd m/oZ vkSj fuEuxkeh thu
fefyeksyj yo.k dh lkUnzrk ij fn[kkbZ fn,A bu ruko
lfg".kq thuksa buesa ls dqN ruko lfg".kq thuksa dks ,l
czSfd,Vk ls i`Fkd fd;k x;k vkSj budk dk;kZRed
lRik u fd;k x;k gSA vkSj jsl dk mi;ksx djrs gq,
dqN thu dh iw.kZ yackbZ çkIr dh xbZA iw.kZ yackbZ çkIr
dqN thu tSls dh ,u,p,Dl ] fi,fi,Dl] th,lVh]
,,lvkj vkSj ,e,fifids dk varj.k ekWMy ikni
rackdw esa mudh vfHkO;fDr dk v/;;u djus ds fy,
fd;k x;kA Vªkaltsfud ikS/kksa dh iqf"V xl fo"ysÔ.k]
thudk ihlhvkj ço/kZu vkSj lkSFksuZ CyksV }kjk fd;k
x;kA Vªkaltsfud ikS/kksa dh rqyuk esa ued ruko esa csgrj
o`f) ns[kh xbZA

ml

i

930

789

4.8%

29%

90

21 10 500

5' 3'

-1

-1

yo.krk esa ,aVh&vkWDlhMsfVo j{kk lkeF;Z dh xfrfof/k;ksa
dk ewY;kadu] fofo/k yo.k lkUnzrk ¼ ,oa

fefyeksyj½ ds v/khu] ,l- czSfd,Vk esa
,aVh&vkWDlhMsfVo ,atkbeksa dh xfrfof/k;ksa vkSj
,aVhvkWDlhMsaV ds Lrj dh fuxj uh }kjk fd;k x;kA ,l-
czSfd,Vk dh 'kk[kk esa] yo.k ç'kks/ku vf/kekU; <ax ls
,LdkscsZV isjkWDlhMsl ¼,fi,Dl½] XoSdky isjksaDlhMsl
¼fivks,Dl½] XyqVkfFkvksu fjMDVsl+ ¼thvkj½ vkSj
lqijkvkWDlhMsl fMlE;wVsl+ ¼,lvksMh½ dh fØ;k'khyrk
dks c<+k nsrk gS] tcfd ;g dSVkysl ¼dSV½ xfrfof/k dh
deh dks çsfjr djrk gSA blh rjg] yo.krk dqy
XyqVkfFkvksu lkexzh ¼th,l,p $ th,l,lth½ esa o`f)
vkSj dqy ,LdkWcsZV lkexzh esa deh djkrk gSA ,l- czSfd,Vk
dh o`f) feeh yo.k esa b"Vre gS] yo.krk c<+us ds
lkFk ;g de gks tkrh gSA yo.krk] 'kk[kk esa
lksfM;e&vk;u esa o`f) vkSj ds&vk;u esa deh dk dkj.k

gSA çksyhu dk Lrj de ¼ feeh lksfM;e DyksjkbM½
vkSj e/;e ¼ feeh lksfM;e DyksjkbM½ yo.krk ij
ifjofrZr ugha gksrk] tcfd çksyhu ds Lrj esa ,d
mYys[kuh; o`f) mPp yo.krk ¼ feeh lksfM;e
DyksjkbM½ esa ns[kk x;kA de vkSj e/;e yo.krk ds rgr]
,l- czSfd,Vk esa lap; ijklj.kh LFkSfrdrk esa
lksfM;e&vk;u ds lap; dqN Hkwfedk gks ldrh gSA de
yo.krk ¼ feeh lksfM;e DyksjkbM½ esa] vksfDlMsfVo
ruko ds mRikn] ,eMh, vkSj gkbMªkstu ijkDlkbM dh
lkanzrk esa deh vkSj e/;e ¼ feeh lksfM;e DyksjkbM½
,oa mPp yo.krk ¼ feeh lksfM;e DyksjkbM½ esa o`f)
gksrh gSA ,d iwjs ds #i esa] bu ifj.kkeksa dk lq>ko gS fd
dqN ,aVh&vkWDlhMsfVo ,atkbeksa vkSj ,aVhvkWDlhMsV
v.kqvksa dk Åapk Lrj] ,l- czSfd,Vk dh ued lfg".kqrk ds
fy, egRoiw.kZ gSA
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k

ç;ksx'kkyk esa yky 'kSoky xzkflysfj;k dksVhZdsVk ¼ts-
vxk/kZ½ esa vyx vyx yo.krk ¼ vkSj

½ esa ruko ds tSo jklk;fud çfrfØ;kvksa dk

v/;;u fd;k x;kA mPpre fodkl ¼
Mhthvkj½ vkSj ¼ Mhthvkj½

esa FkkA Q;dksfcyhçksVhUl rjg ds Q;dks,fjfFku ¼ihbZ½
15, 25, 35, 45

55%

25% 3.14 ±

0.69% 35% 3.58 ± 0.32%

leqnzh tSo çkS|ksfxdh ,oe~ ikfjfLFkfrdh;

vk.kfod thofoKku vkSj tSoç |ksfxdhkS

yo.k lfg".kqrk ds fy, ruko ftuksfeDl

,l- czSfd,Vk esa yo.krk ls ,aVh&vkWDlhMsfVo j{kk lkeF;Z

yo.krk çsfjr vkWDlhMsfVo ruko dk xzkflysfj;k dksVhZdsVk esa  tSo jklk;fud çfrfØ;k,a

157



vkSj ,Yyks Q;dksl;fuu vfr yo.krk ij fo'ksÔ #i ls
esa dkQh vf/kd FksA nksuksa y?kq vkSj vfr yo.krk

mipkj iksyhfQuky vkSj çksyhu ds Lrj dks yxHkx nks
xquk çsfjr djrs gaS vkSj lqijvkWDlhMsl fMlE;wVsl
,LdkWcsZV isjksaDlhMsl XyqVkfFkvksu fjMDVsl tSls
,aVhvkWDlhMsaV ,atkbe dh xfrfof/k;ksa esa o`f) gksrh gS
fo'ksÔ #i ls NBs fnu rdA vfr yo.krk ¼ ½ esa
lksfM;e vk;u vklkuh ls iksVSfl;e vk;u vkSj
dSfYl;e vk;u vuqikr ds yach vof/k ds laidZ ¼NBs

fnu½ ls ikS/kksa dh pje o`f) esa ck/kk mRiUu gqbZA gkykafd
ikS/kksa dh mÙkjthfork yo.krk ij lksfM;e
vk;u@iksVSfl;e vk;u vkSj lksfM;e vk;u@dSfYl;e
vk;u nksuksa ds dkQh vf/kd vuqikr ds lkFk Hkh lksfM;e
vk;u ds fjfDrdk esa mi[kaMhdj.k dk lq>ko nssrs gSaA
ekbØksU;wVªsaV~l tSls ftad vk;ju vkSj esaxuht lHkh ds
?kVd esa deh nksuksa mPp vkSj fuEu var yo.krk esa ntZ dh
xbZ gS tcfd vf/kd deh vfr yo.krk esa ntZ dh xbZ gSA

45%

55%

45%

leqnzh 'kSoky ls mRiUu udy mrkj inkFkZ }kjk dksje laosnu fuÔs/k

lao/kZujfgr fof/k }kjk e`nk ds {kkjLusgh lw{etSfod leqnk; dk fo'ysÔ.k

gyksrksysjkar ouLifr ds fodkl dks c<+kok nsus okys jkbt+kscsDVsfj;k dk tSo çkS|ksfxdh ç;ksx

gekjs igys fd;s x, dke dh fujarjrk esa] cM+s leqnzh
'kSoky Hkkjr ds varj&Tokjh; lkSjk"Vª rV] xqtjkr] {ks=
ls ,d= fd, x,A bu 'kSoky ls tyh; ds lkFk gh tSfod
fu"dÔksZ ¼esFksuksfyd½ dks vkxs tkap ds fy, rS;kj fd;s
x,A rhu thok.kq miHksnksa Il;wnkseksul iqfrnk] lsjZfV;k
fydq,Qfd,Ul vkSj ,Lpsfjfp;k dksykbZ ¼,s,p,y
fofu;fer çeksVj ds lkFk th,Qih&¼xzhu ¶yksjkslsaV
çksVhu½ ;k yDl&thu ls fufeZr vksisjksa Qqflvksal½ dk
bLrseky dks ,s,p,y inkFkZ udy dh vuqifLFkfr ds fy,
'kSoky fu"dÔksZ LØhu fd;k x;kA dsoy ,d 'kSoky uewuk
dkmysikZ rkfDlQksfy;k çkjafHkd ç;ksxksa esa th ,Q ih
vfHkO;fDr dk fuÔs/k fn[kk ldkjkRed ifj.kke nh gSA
blds vfrfjDr] rhu 'kSoky uewus fdrkseksQkZ yhue]
LirksXyksLle vLisje vkSj fljZfu;e çtkfr dk thok.kq

fojks/kh xfrfof/k ds #i esa ldkjkRed ijh{k.k fd;k x;k
vkSj fuÔs/k dks {ks= nf'kZr fd;kA

vfrfjDr] uewus eUukj dh [kkM+h vkSj rfeyukMq ls
leqnzh 'kSoky ,d= mu ¼tyh; #i ,oa
esFkkuksfyd½ vdZ rS;kj fd;s x,A bu fu"dÔksZ esa ls dqN esa
dksje laosnu udy inkFkksZ dh mifLFkfr ds fy,
ØksekscDVsj fovksyklqe ¼lh fo ½ mRifjorhZ dk
mi;ksx dj tkap dh xbZ gSA ØksekscDVsj fovksyklqe lh
,p ,l ,y ¼dksje laosnu o/kZd½ dh mifLFkfr esa ,d
mTtoy cSaxuh jax fodflr djrk gSA ftErkYnsgkbM
vkSj irqfyu dksje laosnu vojks/kd jlk;.k dk bLrseky
ldkjkRed fu;a=d ds #i esa fd;k x;kA vHkhrd
ifj.kkeksa ls fu"dÔZ fudyk ugha gSA

64

75

026

6

djds ds

muk o Hkkouxj dh {kkjh; e`nk ¼fi,p ,oa yo.krk
Øe'k% o lksfM;e DyksjkbM½ dh {kkjLusgh
thok.kq fofof/krk dk v/;;u fd;k x;kA e`nk uewuksa ls
i;kZoj.kh; thuksfed Mh,u, dks i`Fkd djus ds ckn
,l fjckslksey vkj,uy thu çkjEHkdksa ds ç;ksx ls
ifjof/kZr mRikn ds Vksiks Vh, osDVj esa Dyksfuax djds]
VkWi l{ke dksf'kdk;ksa esa varj.k fd;k x;kA ls
T;knk çofrZr lQsn thok.kq dksyksfu;k¡ ikbZ x;h ,oa

çR;sd uewuksa ls dksyks u;ksa dk osDVj fof'k"V
çkjEHkdksa ls ifjo/kZu fd;k x;kA ifjofrZr dksyks u;ksa ds
IykfLeM dks i`Fkd dj ds mudk vuqØe.k fd;k x;kA
muk ds e`nk uewuksa esa çksVhvkscSDVhfj;k la?k dk çHkqRo
ik;k x;k] tcfd rqyukRed #i ls mPp yo.krk okyh
Hkkouxjh; e`nk esa cSfDVfj;ksMhVht la?k dh
lsfyfuekbZØksfc;e tkfr ds thok.kqvksa dk opZLo ik;k
x;kA

9.45

2.8 11.96%

16

10 150

50 f
f

e`nk yo.krk Hkkjr ds dbZ fgLlksa esa c<+ jgh gS vkSj
rRdky bu {ks=ksa esa tSfod ukbVªkstu fLFkjhdj.k
¼ch,u,Q½ }kjk ,d ukbVªkstu iwjd dh t#jr gSA geus
lQyrkiwoZd dbZ jk,tkscSDVsfj;k] pkoy ls fudys gSaA

lSfydksfuZ;k cSfd,Vk ,oa nwljs gsyksQkbV esa bl çdkj ds
jk,tkscSDVsfj;k dh mifLFkfr dk v/;;u ge dj jgs gSa
vkSj muds tSfod ukbVªkstu fLFkjhdj.k dh laHkkO;rk dks
lqfuf'pr djuk cgqr gh egRoiw.kZ gSA
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lajpukRed lknxh] mPp vkdkfjdh] lquE;rk ,oa egku
çtkfr fofo/krk dh otg ls xzkflysfj;k Js.kh foHkktu esa
,d pqukSrhiw.kZ tkfr gSA ldy vkdkfjdh] ik=ksa dh
igpku dk vk/kkj çnku djrs gSa vkSj budk ç;ksx dbZ
ckj xyr igpku djkrk gSA Hkkjrh; tyk'k;ksa fo'ksÔ #i
ls xqtjkr rV tgka xzkflysfj;k çtkfr fofo/krk cgqrk;r
esa gS ogk¡ xzkflysfj;k çtkfr;ksa dk oxhZdj.k tkap ekSleh
vkSj i;kZoj.k cnyko dh otg ls lhfer vkSj vi;kZIr gSa]
tks vDlj çtkfr;ksa dh xyr igpku djkrk gSA xqtjkr
rV ds fofHkUu bykdksa ls ukS xzkflysfj;k çtkfr;ka ,d=
fd xbZA ,l,l;q vkjvkj,u, ¼ ,lvkjvkj,u,½]
#foLdks vkSj dksDl Lislj dks çof/kZr fd;k x;kA

,l vkjvkj,u,] #foLdks vkSj dksDl baVjtsfud
Lislj vk.kfod ekdZj tks rhu vyx&vyx thukse ls
lacaf/kr gSa] mudh uqDysvksVkbZM vuqØe MsVk xyrh dh
laHkkouk dks de djus vkSj vf/kd ls vf/kd laHkkoukvks
ds lkFk xzkflysfj;k çtkfr;ksa dh oa'kkoyh vuqeku yxkus
ds fy, ,dhd`r fd;k tk,xkA rhu vyx vyx thukse
ls ,dhd`r ekdZjksa dk ç;ksx vk.kfod oa'kkoyh foÜysÔ.k]
vf/kd vkdkfjdh lquE;rk okyh 'kSoky çtkfr;ksa dk
igpku djus ds fy, u;k midj.k çnku djsxk lkFk gh
lkFk mudh oa'kkoyh oa'k dh LFkkiuk dh Hkh vuqefr
çnku djsxkA18

2-3

18 2-3

igys f}okfÔZd fjiksVZ esa geus leqnzh 'kSoky tSo fofo/krk
v/;;u ds egRo ds ckjs esa lwfpr fd;k Fkk] tks vc rd
dh rS;kj tk¡p vkSj lkfgR; ls ,d= f}rh;d MsVk ij
vk/kkfjr gSA MsVk viMsV djus ds fy;s geus fnlacj

ls fnlacj rd leqnzh 'kSoky tSo fofo/krk ds
fy, xqtjkr ds rV dk losZ{k.k fd;kA lkSjk"Vª rV esa
cgqrk;r tSo fofo/krk vkSj le`) leqnzh 'kSoky ikbZ tkrh
gS] tcfd nf{k.kh xqtjkr vkSj dPN {ks= esa vis{kkd`r de
vke leqnzh 'kSoky çtkfr;ka ikbZ xbZA lkis{k cgqrk;r
vkSj leqnzh 'kSoky tSo fofo/krk ds vk/kkj ij leqnzh
'kSoky dk uewuk ysus ds fy, dqy LVs'ku fu/kkZfjr
fd, x,A bu lHkh LVs'kuksa dk le; le; ij gj eghus
vf/kdre leqnzh 'kSoky çtkfr;ksa dks tek djus vkSj
leqnzh 'kSoky ds fy, O;kid fofo/krk ekufp=.k ds fy,
nkSjk fd;k x;kA çR;sd çtkfr;ksa ds fy,] dqath oxhZdj.k
fooj.k] thih,l MsVk ds lkFk forj.k] cgqrk;r] ekSle]
ikfjfLFkfrdh vkSj vkfFkZd egRo] tgka ykxw gksa] dks
'kkfey fd;kA bl losZ{k.k ds nkSjku ,d= lHkh
xzkflysfj;k çtkfr;ksa ds fy, dkWDl Lislj] #foLdks
Lislj] vkbVh,l vkSj ,l vkjvkj,u, dk vkf.od
ekdZj ds #i esa] v/;;u fd;k x;kA leqnzh 'kSoky ds
tsusjk ls lacaf/kr] dqy çtkfr;ka bl v/;;u dh

vof/k ds nkSjku ,d= fd, x,] bu esa ls] ubZ çtkfr;ksa
dks xqtjkr ls vkSj dks ¼lksysfj;k dksM+sfyl]
vàQsfYl;k fIydkVk vkSj fMfDV~;;kIVsfll lsjZVk½
Hkkjrh; rV ls lwfpr fd;k x;kA vf/kdre çtkfr;ksa dh
la[;k jksMksQk,Vk ls lacaf/kr Fkh] ftlesa ls çtkfr;ka
vkSj ih<+h ls lacaf/kr FkhA nwljs uacj ij DyksjksQk,Vk
ik;k x;k] ftlesa çtkfr;ka vkSj ih<+h FkhA bl
v/;;u ds nkSjku mRiUu lwpuk nh?kZdkfyd vkfFkZd
ykHk ;k Xykscy okfeZx vkSj tyok;q ifjorZu ds ifj.kke
ds #i esa i;kZoj.k ifjorZu ds mís'; ls leqnzh 'kSoky tSo
fofo/krk ds laca/k esa fuxjkuh vkSj fdlh Hkh rVh;
fodklkRed xfrfof/k;ksa ds çHkko dk ewY;kadu ds fy,
foÜoluh; vk/kkjHkwr MsVk çnku djrs gSaA bl v/;;u ds
nkSjku fd, x, js[kkadu] 'kSoky lalk/ku ds mi;ksx vkSj
laj{k.k esa #fp j[kus okys ,d çkekf.kd {ks= vkSj uhfr
fu;kstdksa ds çca/ku ds fy,] lanHkZ lkexzh iFkçn'kZd ds
#i esa dke djsaxsA orZeku v/;;u esa ,df=r dqy MkVk
lalkf/kr djds Hkkjr dh leqnzh 'kSoky xqtjkr rV ds
leqnzh 'kSoky fofo/krk vkSj forj.k uked iqLrd ds #i esa
ladfyr fd;k x;k vkSj bldk çdk'ku fLçaxj ds }kjk
fd;k tk;sxkA

2006 2008

15

2-3

-1 18

101

198

24

3

109

62

54 23

“ ”

leqnzh 'kSoky vfoÜoluh; ikWyhvulspqjsVsM QSVh ,flM
ds /kuh lzksr gS vkSj yacs le; ds fy, ,f'k;k ç'kkar esa
O;atuksa dk ,d fgLlk cu lds gSaA Hkkjrh; leqnzh 'kSoky

ls QSVh ,flM dk ek=kRed vkSj xq.kkRed foÜysÔ.k fd;k
x;k gSA lw[kh otu ds vk/kkj ij fyfiM ?kVd çtkfr;ksa
ds chp O;kid #i ls fofo/krk ikbZ x;hA0.57-3.5%

xzkflysfj;k çtkfr;ksa dh vkf.od oa'kkoyh muds vkdkfjdh lquE;rk dks n'kkZrk gS

xqtjkr leqnzh rV dh 'kSoky tSo fofo/krk

leqnzh 'kSoky ds iksÔd ifjçs{; esa olk;qDr ,flM lkexzh

leqnzh 'kSoky dk tSoiwosZ{k.k] tho foKku] [ksrh vkSj ewY; o/kZu
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DyksjksQk,Vk lnL;ksa esa mPp lh fi;w,Q,,l ?kVd
ik, x,A tks jksMksQk,Vk tksdh esa ik, x, lh
fi;w,Q,,l foijhr ço`fr ds FksA QsvksQk,Vk lnL;ksa dk
QSVh ,flM çksQkby DyksjksQk,Vk ds lh fi;w,Q,,l
vkSj jksMksQk,Vk ds lh fi;w,Q,,l }kjk çnf'kZr

çksQkby ds leku FkkA nksuksa QsvksQk,Vk vkSj jksMksQk,Vk
çtkfr;ka vkjdsMksfud ,flM vkSj ,dkslksisUVksbd ,flM
,oa vyosYl Mksdkslk gsDlsukbM ,flM ls le`) gSA
v/;;u fd xbZ vf/kdka'k çtkfr;ka iksÔ.k ykHknk;d
,u ,u ds lkFk vuqikr esa ikbZ xbZA

18

20

18

20 3/ 6 0.61-5.15:1

vxSjksQkbV~l dk ck;ks çksLisfDVax v/;;u

leqnzh 'kSoky dh virVh; [ksrh

tsfyfM,yk ,lhjkslk ds Ård loaf/kZr teZfyaXl d {ks= dh [ksrh varxZr
o`f) vkSj vxj ek=k ds ckjs esa v/;;u

h esa

Hkkjrh; rV ds ukS vyx vyx LFkykssa ls ,df=r fofHkUu
vxSjksQkbV~l ;Fkk ftysfMvyk ,lhjkslk] xzkflysfj;k
bnqfyl] xzkflysfj;k Øslk] xzkflysfj;k QksfyQsjk vkSj
xzklhysfj;k dksVhZdkVk ls vxSjkst+ dk fu"dÔZ.k fd;k
x;k] fudkys x, vxkj ds uewuksa dk fj;ksyksth ds ek/;e
ls muds tSy ds LFkkf;Ro dk v/;;u fd;k x;kA
ftysfMvyk ,lhjkslk ds vxSjkst dh tSy 'kfDr ls

xzke@lseh ] tcfd xzkflysfj;k Øslk ds vxSjkst dh
tSy 'kfDr vkSj xzke@lseh ik;k x;kA nf{k.k
Hkkjrh; rV ls ,df=r ftysfMvyk ,fljkslk ds vxSjkst
dk HkkSfrd rFkk jklk;f.kd xq.k] ifÜpeh Hkkjrh; rV ls
,df=r ftysfMvyk ,lhjkslk ds vxSjkst dh rqyuk esa
csgrj ik;k x;kA

500

845

490

2

2

ns'k esa leqnzh 'kSoky ck;ksekl mRiknu ds fy, ekax c<+h gS
ftlds dkj.k leqnzh 'kSoky mRiknu c<+kus ds fy,
yxkrkj u, vkfo"dkj vkSj ubZ rduhd fodflr dh tk
jgh gSA [ksrh ij fiNys ç;klksa ls cM+s iSekus ij ikuh ds
fdukjs esa leqnzh 'kSoky dh [ksrh ds fy, fof/k;ksa dk
fodkl fd;k x;k gSA bl ç;klksa us fofHkUu leqnzh 'kSoky
dh lQy [ksrh ds rjhdksa ds fodkl dk usr`Ro fd;k gSA
ogk¡ rfeyukMq esa ls vf/kd ifjokjksa us vkthfodk ds
vius lk/ku ds #i esa leqnzh 'kSoky dh [ksrh dks viuk;k
vkSj vkSlr çfr ekg #i;s ij dek jgs gSaA
ck;ksekl vkiwfrZ ds fy, c<+rh vkS|ksfxd ekax dks iwjk
djus ds fy,] ,d ç;kl ds rgr Hkkjr ds nf{k.k iwohZ esa
ikd [kkMh ds fdukjs FkksfuBqjS rV esa dIikQ ; l

vYokjsth] xzkflysfj;k Mwjk] xzkflysfj;k ,nqfyl vkSj
tsfyfn,Yyk vljkslk dh [ksrh dh O;ogk;Zrk v/;;u
fd;k x;k gSA ehVj ehVj vkdkj ds jk¶V~l
o`{kkjksi.k ds fy, bLrseky fd;k x;k gSA [ksrh dk dke
vf/kd mPp Tokj ds nkSjku ikuh ds fdukjs fdeh nwj ds
vkSlr ehVj xgjkbZ esa fd;k x;kA lkFk esa ç;ksx
mPpre mPp Tokj ds nkSjku rV ls yxHkx ehVj dh
nwjh ij vkSlru ehVj ikuh esa Hkh fd;k x;k FkkA can
ds fdukjs esa [ksrh ds fy, çkjafHkd ifj.kke cgqr
mRlkgtud jgs FksA virVh; gkyr esa dIikQk;dl
vkSj xzkflykfj;k ,nqfyl ds fodkl nj esa egRoiw.kZ o`f)
feyh] tcfd fdukjs gkyr esa xzkflysfj;k nwj us cgsrj
fodkl nj n'kkZ;kA

800

5000-6000

2 x 2

2

5-7

75

0.5

k d

2002-2004

80 160

180ds f}okfÔZd fjiksVZ esa crk;k x;k gS iksjcanj]
xqtjkr ls ,d= tsfyfM,yk ,lhjkslk ds teZIykTe ls
Ård loaf/kZr ikS/ks fodflr fd, x, FksA Ård loaf/kZr
teZfyaXl vkSj ,okZnh [ksr ls ,d= tsfyfM,yk ,lhjkslk
ds taxyh ikS/kksa ds fodkl dk v/;;u fuyacu ¼,l ,l½
iRFkj fof/k viukdj ,okZnh ij ,d lkFk leku
ifjfLFkfr;ksa esa [ksrh djds fd;k x;kA 'kq# esa] ,d lzksr ds

iRFkj çR;sd çkjafHkd ck;ksekl xzke rktk otu

okys teZIykTe jksfir fd;s x;sA fnuksa ds fodkl ds
ckn gkWjoslfVax dh xbZ FkhA gkWloslfVax vkadM+ksa ls irk
pyk fd Ård loaf/kZr teZfyaXl dh jkf'k taxyh ikS/kksa ls
yxHkx nksxquh FkhA budh vxj Åit vkSj tsy rkdkr esa
dksbZ egRoiw.kZ varj ugha ntZ fd;k x;k ¼vçdkf'kr MsVk½
gkykafd] ;s dsoy çkjafHkd ifj.kke gSa] vHkh ;g ns[kuk
ckdh gS fd dbZ ihf<+;ksa ij fodkl nj leku cuk jgrk gS
;k ughaA
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Hkkjrh; ty ls xzkflysfj;k dh dbZ iztkfr;ksa dks lkfgR;
esa lwfpr fd;k x;k gS cgjgky bu iztkfr;ksa ds iztuu
tho foKku ij vk/kkfjr oxhZdj.k lR;kiu igys ugha
fd;k x;k FkkA dsaUnzh; ued vkSj leqnzh jlk;u laLFkku
esa ,d csgrj izfØ;k }kjk fodflr ¼;w,l isVsaV

½ fof/k }kjk tha Mwjk esa 'kq"d otu
ds vk/kkj ij vxjksl dk mPp mit yxHkx
ik;k x;k rFkk bldk oxhZdj.k igpku dh iqf"V ds fy,
#ikRed vkSj lajpukRed fo'ks"krkvksa dk v/;;u fd;k
x;kA

#2005/0267296A1

20-25%

'

pwafd th- Mwjk Hkkjrh; ty esa FkksM+h gh ek=k esa gksrk gS]
v/;;u ds #i esa fiNys f}okf"kZd fjiksVZ esa crk;k x;k Fkk
fd jk¶V~l fof/k viukdj ouLifr VqdM+s ls bl 'kSoky
dh cM+s iSekus ij [ksrh dh laHkkouk eaMie esa tkjh gSA

ds nkSjku ,d o"kZ ds fy, izkjafHkd ifj{k.k
dh [ksrh ds ckn] FkksfuBqjS ¼ikd [kkM+h dh vksj½ vkSj
vfj;kadaqnq dks cM+s iSekus dh [ksrh ds fy, mi;qä ik;k
x;kA
LFky p;u ds ckn] flrEcj ds eghus esa cM+s iSekus
ij [ksrh esa ehVj ds jk¶V~l FkksfuBqjS esa vkSj
jk¶V~l vfj;kdqanq esa ls 'kq# fd;k x;k FkkA vDVwcj
ls vizSy ds pje fodkl dh vof/k ds nkSjku
fnu ds ckn nks LFkkuksa ij fdyks cht lkexzh jksik.k ls]
Øe'k% fdyks rFkk fdyks out xzkflykfj;k Mwjk
gkosZLV fd;k x;k FkkA flracj ds e/; ds nkSjku
mPp rkieku vkSj yo.krk ds izHkko ds dkj.k fodkl nj
esa fxjkoV vkbZA udkjkRed o`f) dk dkj.k u dsoy
fQft;ks jklk;fud ¼mPp rkieku vkSj yo.krk½ dkjd
Fks cfYd th-Mwjk ds Åij gjh 'kSoky ,UrsjkseksQkZ vkSj
,fif¶¸Vd dk fodkl Hkh FkkA blds lkFk gh chtk.kq
vk/kkfjr fof/k;ksa dh O;ogk;Zrk lqfufÜpr djus ds fy,]
chtk.kq mRiknu] mudh iz;ksx'kkyk esa O;ogk;Zrk vkSj

fodkl ds izkjafHkd nkSj ds #i esa vPNh rjg ls v/;;u
fd;k x;k vkSj th-Mwjk ds VsækLiksjksf¶¸Vd ikS/kksa dh
vkmVIykafVax [ksrh dk ,d iz;kl fd;k x;k gSA
iz;ksx'kkyk es vf/kdre chtk.kq eqfä pkSFks fnu

izfr flLVksdkiZ gqbZA izfr'kr chtk.kq l{kerk
dkiksZLiksjsl lao/kZu ds igys g¶rs ds var esa ls
fu- ¾ nks] vkSj nwljs lIrkg de

jghA chtk.kq vadqj.k
nqeksafV;kµizdkj fodkl iSVuZ dk ikyu djrs rqjar
fdlh Hkh vkjke dh vof/k ds fcuk gqvkA FkSyl
eYVhlsYyqyj csly fMLd ls fodflr gqvkA iz;ksx'kkyk
lao/kZu ds rgr eghus ds ckn] {ks= izR;kjksi.k ds fy;s
U;wure vkdkj dk lseh ÝksaM yackbZ dk csykukdkj
lh/kk FkSyl izkIr gqvkA iz;ksx'kkyk esa fodflr
VsækLiksjksf¶¸Vd us ckgj jksi.k larks"ktud
vkSlr o`f) nj ds lkFk leqnz ds fy, rsth ls vuqdwyu
fn[kk;kA orZeku tkap ds }kjk dkiksZLiksjsl dk mi;ksx
djds bu iztkfr;ksa d {ks= [ksrh dh laHkkouk dk
izn'kZu fd;k x;k gSA bl fof/k dk foLrkj vkS|ksfxd #i
ls egRoiw.kZ yky 'kSoky dh okf.kfT;d [ksrh esa egRoiw.kZ
ifj.kke ns ldrk gSA

2005-2006

2006

2-2 29 65

2006

2007 45

13 48

2007

808

(22 )

22 36%

( 0.1008 n=30) 17-

27% (r2= 0.0011, n=30)

' '
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4.67%

+

h e—

vxSjkst dks cukus dh izfØ;k ,oa xq.kork esa lq/kkj ds
vfojr iz;kl ds nkSjku xzkflysfj;k Mwjk ls vxSjkst
fu"d"k.k dh ,d ubZ fof/k dk vkfo"dkj fd;k x;kA
vxSjkst fu"d"kZ.k dh bl izfØ;k esa ikjEifjd
BaMµfoxyu dh rqyuk esa ÅtkZ dh cpr gksrh gS] lkFk gh
mRikn] mi;qä vknzZd ds Mkyus ij vo{ksi.k gks tkrk gSA
vxSjkst@vxj dh ohLdksflfV ,oa tSy 'kfä ij
_.kk;u] /kuk;u vkSj vuk;u vknzZd ds izHkko ds

v?;;u ds vk/kkj ij vknzZdks dk pquko fd;k x;k Fkk] tks
gekjs iwoZ dke ds vk/kkj ij vk/kkfjr FkkA izkIr mRIkkn dks
vknzZd eqä ,oa ifj"Ñr fd;k x;k] izkIr vxSjkst dh
xq.kork dh rqyuk O;kolkf;d #i ls ik;s tkus okys
vxSjkst ds led{k Fkh] tks ,ysDVªksQksjsfVd vuqiz;ksx es
csgrj ik;k x;k] gkykafd mRikn dks foy; ds nkSjku esa
dqN dfBukb;ka feyh ftls orZeku esa nwj djus dk iz;kl
fd;k tk jgk gSA

Z

ldksZusek fQfyQksehZ ,d Lons'kh leqnzh 'kSoky tks
O;olkf;d rkSj ij egRoiw.kZ bvksVk dkjZxhuu dk ,d
L=ksr gSA igys ls gh ds- vYokjsth tks dIikµdkjZxhuu
dk L=ksr gS & dh [ksrh eaMie esa dh tk jgh gS]
dIikµdkjZxhuu ds iwjd L=ksr ds #i esa ,l-
fQfyQksehZ dh [kkst vkSj [ksrh ,d egRoiw.kZ fodYi gSA

flrEcj vkSj uoEcj ds nkSjku ehVj ds
jk¶V~l ij xzke rktk out dk cht dk jksi.k djds
¼ ,sls jk¶V~l ojh;rk izkIr Fks½ v/;;u fd;k x;k FkkA

fnuksa ds ckn izfr csM+k ls ck;ksekl fdyks ls
fdyks rFkk nSfud fodkl nj ij izkIr gqvk
FkkA

08 1.5 x 1.5

400

21

30 5.6 22.4

8.8-13.4%

oxhZdj.k ij vk/kkfjr igpku vkSj xzkflysfj;k Mwjk ¼lh-vxk/kZ½ ts-vxk/kZ ds thou pØ dk fooj.k

xzkflysfj;k Mwjk ¼lh-vx/kZ½ ts- vx/kZ dh [ksrh ij lrr~ v/;;u

xzkflysfj;k Mwjk ls vxSjskt fu"d"kZ.k dh ifj"Ñr fof/k

ldksZusek fQfyQksehZ dh [ksrhµ,d bvksVk dkjkZxhuksQkbV
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leqnzh 'kSoky ds ikyhlSdsjkbZMl dk #ikarj.kµtsfufiu ls tqMs vXkSjkst] dSjkxhuu dk fuekZ.k

leqnzh 'kSoky ls ck;ksµbFksuksy mRiknu ij izkjafHkd v/;;u%

{kkjLusgh] yo.kLusgh ,oa dkcZfud foyk;d lfg".kq thok.kqvksa dk v/;;u

rfeyukMq esa eUukj dh [kkM+h vkSj eaMie rV dh ikdµ[kkM+h dh O;kolkf;d leqnzh 'kSoky dh [ksrh ds
{ks=ksa ds fudV leqnzh Ik;kZoj.k dh fuxjkuh

Lkeqnzh lw{e tho foKku vkSj i;kZoj.k

dqN fof'k"V vuqiz;ksxksa ds fy, ikyhlSdsjkbZMl dh
tykd"kZ.krk de djus ds fy, vxSjkst] dSjkxhuu vkSj
vxSjkstµdSjkxhuu feJ.k dks izkd`frd] fo"k jfgr
tsuhihu ds lkFk Øklfyad fd;k x;kA izkIr mRikn dh

vEYkh; ek/;e esa o`f) rFkk fLFkjrk dk mi;ksx rjy
inkFkks¡ dks vo'kksf"kr djus tSls dqN fof'k"V vuqiz;ksxksa esa
fd;k tk ldrk gSaA

“[kk| cuke b¡/ku dh cgl iwjh nqfu;k esa py jgh gSA
Hkkjr tSlk ns'k b¡/ku ds fy, Ñf"k ;ksX; Hkwfe dk mi;ksx
ugha dj ldrkA laLFkku us 'kq# ls tsVªksQk tSfod ba/ku
ij egRoiw.kZ fodkl dk chM+k mBk;k gSA bl Js.kh esa bl
laLFkku us bFksuksy ds fy, oSdfYid ck;ksekl ij iz;ksx
'kq# dj fn;k gS] D;ksafd] gekjs ns'k esa mRikfnr leLr
xUuk [kk| vuqiz;ksxksa ds fy, mi;ksx esa vkrk gS] tcfd
mif'k"V ck;ksekl de vkiwfrZ esa gSA blfy,] leqnzh
'kSoky ÅtkZ dk ,d mi;ksxh L=ksr gks ldrk gSA gkykafd]
;g ns[krs gq, fd b¡/ku lLrs oLrqvksa esa ls ,d gSa] ;g
vko';d gS fd lLrh ykxr ds fy, bl ck;ksekl ds dbZ
mi;ksx fd;s tk;sA laLFkku leqnzh 'kSoky moZjd ds lkFk
iksyhlsdsjkbM ls le`) 'kSoky df.kdkvksa d mRiknu

djus esa vxz.kh gSaA iksyhlsdsjkbM dk mi;ksx
Qk;dksdksykbM ds :i esa Hkh gksrk gS] ijarq mi;ksx lhfer
ek=k esa gSA ijh.kke Lo:i 'kSoky ds ck;ksekl dk
mRiknu ;fn fo'ks"k ek=k esa gksrk gS rks bldk mi;ksx
ba/ku mRiknu gsrq fd;k tk ldrk gSA bl fopkj ij[kus
ds fy, iz;ksx'kkyk ds Lrj ij 'kSoky df.kdkvksa esa ls
bFksuksy dk mRiknu laHko gqvk gS ij leqnzh 'kSoky dks
bFksuksy dk ,d izpqj L=ksr cukus ls igys cgqr dqN djus
dk ckdh gSA leqnzh 'kSoky ls ,d xkS.k mRikn dh rjg
bFksuksy cukus dh ladYiuk] leqnzh 'kSoky ds 'kdZjk
cgqyd dks bFksuksy esa rCnhy djds fl) fd;k x;k gSA
blh dks ysdj nqfu;k Hkj esa egRoiw.kZ cgl HkM+dh gqbZ gSaA

”

k

dsjkxhuu dk tsfyax dkjd ds #i esa iz;ksx djrs gq, vfr
mPp {kkjLusgh] thok.kq ds i`FkDdj.k] 'kqf)dj.k vkSj
vfHkKku djus dh fof/k dks fodflr fd;k x;kA bl dk;Z
esa {kkjh; e`nk ,oa vkS|ksfxd {kkjh; mRizokgh ls yxHkx

{kkjLusgh thok.kqvksa dks i`Fkd fd;k x;kA nho]
osjkoy o lh,l,elhvkjvkbZ izk;ksfxd yo.k QkeZ ls
yxHkx yo.kLusgh thok.kqvksa dks i`Fkd fd;k x;kA

Ik;kZoj.kh; voLFkk ds vk/kkj ij gj {ks= ls yxHkx
LFkkuksa dk pquko fd;k x;kA blh izdkj yo.k QkeZ ls
fofHkUu yo.krkvksa ds uewuksa dks yo.kLusgh thok.kqvksa dks
i`Fkd djus ds fy, pquk x;kA vyax ds iznwf"kr LFkyksa ds
uewuksa ls dkcZfud foyk;d lfg".kq thok.kqvksa dks
i`Fkd fd;k x;kA bu thok.kqvksa dh fofHkUu dkcZfud
foyk;d lfg".kqrk dk v/;;u fd;k tk jgk gSA

120

150

3-4

14

Ik;kZoj.k ij leqnzh 'kSoky dh O;kolkf;d [ksrh ls gksus
okys izHkko dks le>us ds fy, tqykbZ esa eaMie rV
dh ikdµ[kkM+h vkSj eUukj dh [kkM+h ls leqnzh ty vkSj
volknksa ds uewus fy, x, vkSj izkIr ifj.kkeksa dh rqyuk]
o"kZ esa ekis x, mUgha LFkkuksa ds leqnzh ty vkSj
volknksa ls izkIr vk/kkjh; vk¡dM+s ls dh x;hA rqyukRed
v/;;u esa HkkSfrd ,oa jklk;fud ekinaM tSls ih ,p]
fefJr vkDlhtu] chvksMh] Vh,l,l] xanykiu vkSj
leqnzh ty dh yo.krk ds ewY;ksa esa dksbZ egRoiw.kZ ifjorZu
ugha ik;k x;kA dqy ukbVªsV vkSj dqy QksLQksjl dks

NksM+dj] ¼tks de Fks½ lHkh iks"kd rRoksa dh ek=k yxHkx
cjkcj FkhA Ñf"k {ks= ds ikl okys LFkkuksa ij Hkkjh /kkrq
tSls dkij] dSMfe;e] vk;ju] ysM] ftad vkSj Øksfe;e
dh ek=k esa o`f) ikbZ x;hA ;g vkaf'kd #i ls ekuoh;
xfrfof/k;ksa esa o`f) vkSj fofHkUu Hkkjh /kkrq foÜys"k.k
midj.k ¼,,,l vkbZlhih½ dh laosnu'khyrk esa o`f) ds
dkj.k Hkh gks ldrs gSaA igys izkIr ifj.kkeksa dh ek=k ds
vk/kkj ij dIikQkbZdl dh [ksrh LFky ij dqy
ikniµIyod dh la[;k esa o`f) ikbZ x;hA o"kZ ls
o"kZ rd dh vof/k ds nkSjku dqy ikniµIykod dh

2008

2002

2002

2008
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fLi#fyuk IysVsafll ls ;wjsfu;e dk tSfod fu{ksi.k ds
fy, laHkkfor cSp lao/kZu esa v/;;u fd;k x;kA
vo'kks"kdrk ih,p esa vf/kdre vo'kksf"kr FkhA
dSfY'k;e vfYtusV ls fLFkjhdj.k fd;s fLi#fyuk ls
;qjsfu;e dk vo'kks"k.k eqä dksf'kdk;ks ls de FkkA
vUr%nzoh folj.k v/;;u ls ;s Kkr gksrk gSa fd cgqr lh

izfØ;k vo'kks"k.k dh izfØ;k dks izHkkfor djrh gSaA
mivo'kks"k.k ds ifj.kke crkrs gSa fd] eqä ,oa fLFkjhdj.k
dksf'kdk k— esa lksfM;e lkbVªsV dk foy;u] vo'kksf"kr
Øe'k% ;wjsfu;e dk ,oa vo'kks"k.k ls izHkkoh
gSaA

4.0-5.0

83% 61%

v

ejdjh vk;u ds vo'kks"k.k djus ij fLi#fyuk IysVsafll
dh rhoz yky izfrnhfRi de gks tkrh gSaA geus ;g fl)
fd;k fd ejdjh fLi#fyuk vkSj VsVªkik;jksy vk/kkfjr
ØkseksQksj] tks lh&Qkbdkslk;fuu ls feFkuksyk;fll dh
izfØ;k }kjk vyx fd;k x;k gS] mlls ca/khdj.k djrk
gSA ejdjh vk;u VsVªkik;jksy ls ca/k fn[kkrk gSA ,d vkSj
v/;;u esa] fLi#fyuk Iykrsafll ds vksuµvkQ izfrnhfRi
ladsr O;ogkj ij] jksMkekbu vk/kkfjr ejdjh laosnd
dk v/;;u fd;k x;kA uSuksehVj ds yslj míhiu ds

lkFk dkUQksdy besftax iz;ksxksa dk mi;ksx djds v/;;u
fd;kA 'kq# esa ;g ns[kk x;k gS fd izfrnhfRi iwjh rjg ls
de gks tkrh gS vkSj ds nsus ds ckn okil izkIr gks
tkrh gSA blls ;g Kkr gksrk gS fd ejdjh dk
VsVªkik;jksy ls ca/k mruk etcwr ugha gSa] ftruk fd
jksMkekbu O;qRiUu dk ca/k etcwr gSA ,d yEcs loky dks
lacksf/kr fd;s fcuk] ;g v/;;u bl i)fr dks ejdjh dh
mifLFkfr dk irk yxkus ds njoktsa [kksyrh gSaAL1

543

L1

geus igys ls gh mPp lhµQk;dkslk;fuu ;qä
fLi#fyuk dk lao/kZu djus dh] vkSj fQj mlds ckn
dq'ky fu"d"kZ.k vkSj 'kqf)dj.k dh tkudkjh nh gSA igys
lhµQk;dkslk;fuu dh fLFkjrk MhVhVh vkSj lksfM;e
,tkbM ls fu;af=r djus FksA orZeku v/;;u esa] p;fur
[kk| ifjj{kdksa ds izHkko dk tyh; foy;u esa fMxzh

lsfYl;l vkSj fMxzh lsfYl;l ij fLFkjrk dk
v/;;u fd;k x;kA v/;;u fd;s x, lHkh [kk|
ifjj{kdksa esa ;g ns[kk x;k fd lkbfVªd ,flM fMxzh
lsfYl;l ds vf/kd rkieku ij Hkh fnuksa ls Hkh vf/kd
le; rd fLFkjrk cuk, j[kus esa l{ke gSA

0 5

35 5

35 5

45

+

+

+

laLFkku us esa Mseyj ØkbLyj ds lg;ksx ls catj
Hkwfe ls tSoba/ku dk mRiknu djus ds fy, catj Hkwfe ij
tsVªksQk ddZl dh [ksrh dk dk;Z 'kq# fd;kA ;g ;kstuk
catj Hkwfe dh Qynk;h] Lokoyach ,oe~ nh?kZdkyhu
mi;ksfxrk dh íf"V ls vR;ar egRoiw.kZ Fk A catj Hkwfe ij
tsVªksQk dh [ksrh ds fopkj dks vkxs c<+kus esa laLFkku us

dsUnzh; Hkwfedk fuHkkbZ vkSj gky esa bl dk;ZØe dk
gsDVj ls Hkh T;knk tehu ij nks fofHkUu tyok;qokys
{ks=ksa esa ¼mM+hlk vkSj xqtjkr½ foLrkj fd;k gSA bl
dk;ZØe dks ifjÔn rFkk xqtjkr ljdkj ds bUMLVªht
deh'kujsV }kjk lg;ksx Hkh çkIr gqvk FkkA

2003 50

h

tsVªksQk dh [ksrh ds fy, pksjoMyk ¼xqtjkr½ esa varj]
flapkbZ] iyokj djuk] vkarj Qly ,oa moZjd laca/kh
vko';drkvksa ds fy, igys fd;s x;s ç;ksxksa ds vk/kkj ij
tsVªksQk ds vfHktkr oxZ ds tuunzO;ksa ds dVhax ls ikS/ks

mxk;s x;sA bu ikS/kksa ds yacs le; ds çn'kZu ijh{k.k ds
fy, fofHkUu LFkyksa&pksjoMyk rFkk usloM

esa tsVªksQk m|ku yxk;k x;kA fofHkUu ç;ksxksa
ds ifj.kkeksa ij vk/kkfjr mÙke d`fÔ rduhdh iSdst dk

(2006-07)

(2007-08)

fLi#fyuk IysVsafll ls ;wjsfu;e dk tSfodfu{ksi.k

uhyh gjh 'kSokyks ls tyh; ek/;e esa dk irk yxkukHg
2+

ifjj{kdks dk [kkus ;ksX; lhµQk;dkslk;fuu ij izHkko

catj Hkwfe fodkl

u;s ç;ksxkRed tsVªksQk o`{kkjksi.k@m|ku dh LFkkiuk rFkk mit+ dk ewY;kadu

vuqokaf'kd fofof/krk esa o`f) ikbZ x;h rFkk tarqµIykod
dh fofo/krk esa deh ikbZ x;hA leqnzh 'kSoky dh [ksrh ds
fudV eNyh dh vkcknh vf/kd ikbZ x;h] ftlls ;g

fu"d"kZ fudkyk x;k fd tSfod Iyod dh fofof/krk esa
deh blh dkj.k ls gSA
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tsVªksQk lL; ijh{k.k vkSj tsVªksQk dsd ¼[kyh½ dk [kkn ds #i esa mi;ksx

oÔZ esa moZjd ijh{k.k ç;ksx 'kq# djds t+kjh j[ks
x;s vkSj esa ns[kk x;k fd mRikfnr tsVªksQk cht
esa ukbVªkstu rFkk QksLQjl moZjd dh ek=k ls
o`f) gqbZ FkhA gkykafd dsoy ukbVªkstu dk vlj egRoiw.kZ
Fkk tcfd QksLQjl dk vlj rFkk dk ijLij dk;Z
egRoiw.kZ ugha FkkA ds nkSjku fdxzk rFkk

fdxzk ds feJ.k ds lkFk fdxzk tsVªksQk dsd
çfrikS/kksa dh b"Vre ek=k ds lfEefyr mi;ksx }kjk

esa çfr gsDVj Vu egRoiw.kZ mPpre cht
dh mit+ çkIr gqbZA

ikni ?kuRo ijh{k.k esa] ds nkSjku mit+ de Fkh
vkSj bldh ekSle esa çkIr vPNk ço/kZu] vPNh mit+ ds
,glkl ds vuq#i ugha FkkA blds dkj.k tkuus ds fy,
feV`h vkSj ifÙk;ksa ds iksÔd rRoksa dk fo'ysÔ.k fd;k x;kA
;g ns[kk x;k fd ikS/kksa dh la[;k c<+us ij i.kZlewg esa
rFkk dh ek=k de gqbZ tcfd vU; iksÔd rRoksa us
lqlaxr ç.kkyh dk ikyu ugha fd;kA blds vykok
tsVªksQk ds ikS/kksa esa varj ds dkj.k i.kZlewg ds rRoksa dh
lkanzrk esa dksbZ /;kukdÔZd fofHkUurk ugha ikbZ xbZA feV`h
ds uewus ds fo'ysÔ.k ls irk pyk fd ikS/ks ds chp varj
c<+kus ls feV`h dh miyC/krk Hkh egRoiw.kZ #i ls c<+hA
fe fe dh utnhdh ij yxk;s x;s ikS/kksa us çfrLi/kkZ

dk lkeuk fd;k QyLo#i os yacs gks x;s vkSj dqN mit+
ugha feyhA

oÔkZ vk/kkfjr o`f) dh ifjfLFkfr;ksa esa vis{kkd`r de
le;kof/k esa mPp oÔkZ dh laHkkouk,a jgrh gSa vkSj ;g Hkh
laHkkouk gS fd oÔkZ ds ikuh ds lkFk moZjd Hkh cg tk,a
vkSj ikS/kksa dks Qyhdj.k ds le; de iksÔ.k feysA
rnqijkar catj tehu igys ls oSls gh de iksÔd gksrh gS
vkSj ikS/kksa ds Qy ls rSy fu"dkÔu ds ckn dsd esa fufgr
iksÔd rRo ds #i esa ckgj fudy tkrs gSa tks feV`h dh
moZjrk dks de djrs gSa tc rd bls feV`h esa feyk;k ugha
tkrkA tsVªksQk m|ku esa tsVªksQk dsd dk [kkn ds #i esa
mi;ksx djds mldh çfrfØ;k dk v/;;u djus ds
ç;kl fd;s x;sA xqtjkr esa usloM dh catj Hkwfe ij
tsVªksQk m|ku esa @gsDVj tsVªksQk dsd dk mi;ksx
fd;k x;k ftlls nks oÔZ ckn ,d ek= vdkcZfud moZjd
ds mi;ksx ls xzk@IykUV ;qDr mit+ esa

o`f) çkIr gqbZA nwljs ç;ksx ds varxZr xqtjkr ds
pksjoMyk esa tsVªksQk dsd rFkk lYQj ds fofo/k feJ.k

rFkk ek=k dk mi;ksx fd;k x;k ftlls irk pyk fd
cht esa rSy dh ek=k esa /;kudÔZd o`f) ikbZ xbZA fdxzk
lYQj gsDVj ds mi;ksx ls egÙke rSy dh ek=k

ikbZ xbZA rSy fudkys x;s cht ds fo'ysÔ.k ls irk
pyk fd lYQj rFkk dsd ds lesfdr mi;ksx ls cht esa

rFkk rRo esa egRoiw.kZ o`f) gqbZA fdxzk
lYQj rFkk Vu dsd gsDVj dk mi;ksx djus ls
mPpre rFkk

ik;s x;s tcfd fdxzk lYQj rFkk
Vu dsd gsDVj dk mi;ksx djus ls mPpre lYQj

ik;k x;kA

blh rjg xsgwa dh Qly ds fy;s Hkh tsVªksQk dsd dk [kkn
ds #i esa mi;ksx djus dh dksf'k'k dh xbZA tsVªksQk dsd
ds mi;ksx ls xsgwa dh Qly esa ukbVªkstu dh iwjh ek=k
vdkcZfud lzksr ds ek/;e ls Mkyh xbZ vkSj ckn esa
,ot tsVªksQk dsd çfrLFkkiu 'kq# djus ij] fu;af=r
ifjfLFkfr;ksa dh rqyuk esa nkus dh mit+ esa mYys[kuh;
varj ik;k x;kA gkykafd tsVªksQk dsd }kjk ukbVªkstu dh

rFkk iwfrZ djus ij cht dh mit+ dh ek=k
¼Øe'k% ,oe~ Vu@gsDVj½ esa vkadMkdh; íf"V
ls fo'ksÔ varj ugha ns[kk x;kA tcfd tsVªksQk dsd ds
mi;ksx }kjk ukbVªkstu dh iwjh ek=k dh laiwfrZ djus ij
vf/kdre cht dh mit ¼ Vu@gsDVj½ çkIr gqbZA
fu;af=r ifjfLFkfr;ksa dh rqyuk esa tsVªksQk dsd ls
ukbVªkstu ds çfrLFkkiu }kjk mit vf/kd
çkIr djus ds fy, vuqdwyre dgh tk ldrh gSA ;|fi
c t ijh{k.k Hkkj esa tsVªksQk dsd dk çHkko ugha ns[kk
x;kA mit esa o`f) tsVªksQk dsd ds mi;ksx ls gqbZ vkSj
'kk;n iksÔd rRoksa dh yxkrkj miyfC/k ds dkj.k Hkh gqbZA

tsVªksQk ikS/kksa dh dkaVNkaV dk çHkko Hkh fu/kkZfjr fd;k
x;kA xqtjkr esa mxk;s x;s ikS/kksa dh dkaV NkaV djus ds
rqjr ckn ds ekSle esa cht dh mit de gks xbZ tks

rd dh fofo/k ek=k esa ikbZ xbZA tcfd mMhlk esa nks
lky ds ikS/ks dh 'kk[kkvksa dh lseh dkaV NkaV djus ls
mit esa deh gqbZ tcfd 'kk[kkvksa dh lseh
dkaV NkaV ls o`f) ikbZA

fcuk flapkbZ rFkk iyokj fu;af=r ikS/kksa dh rqyuk esa
vuqikr dh flapkbZ rFkk dkys iyokj ls

tsVªksQk cht dh mit esa rhu xquk o`f) ikbZ xbZA

2004

2006-07

(N) (P)

NxP

2007-08 40 N

15 P 1

2008-09 1.6

2006-07

N

P

N

1 x 1

4t

(865 , N=54)

30%

40

(34.88

%)

N, S, Fe Zn 40

3.3

N (3.63%), Fe (45.33 mg kg ) Zn

(32.60 mg kg ) 40

6.6

(0.17%)

50%

75% 50%

5.44 5.36

5.64

50% 23.5%

54-

97%

45

90.9% 15

36.9%

0.75

IW/CPE

-1

-1

-1

-1

-1

h

usloM m|ku esa mi;ksx fd;k x;k vkSj nwljs gh lky
esa mPp vkSlru mit+ xzke çfrikS/kk
çkIr dh xbZA rr~i'pkr dbZ ikS/kksa ls

fd-xzk- rd dh mit+ çkIr gqbZA buds cht+ksa esa
rd dh fofo/k ek=k esa rsy ik;k x;kA2008-09 830

(N=100) 1.5-2.4

29-35.5%
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tsVªksQk cht ls mRikfnr xzsM tsVªksQk
feFkkby bLVj ¼ck;ksMht+y½ }kjk vifjofrZr Mht+y
,Uthu dks fcuk fdlh feykoV ls pykus esa l{ke
ck;ksMht+y cukus dh çfØ;k fodflr djus esa lQyrk
çkIr dh gSA ysfdu catj Hkwfe esa mxk;s x;s tsVªksQk ikS/ks ls
egÙke mit çkIr djuk dfBu gSA dbZ tsVªksQk ddZl ds
tuunzO;ksa esa vkuqoaf'kd mRikndrk de gksrh gSA vr%
vifj{khr ikS/ks ls m|ku cukus ds ç;ksx vlQy jgrs gSaA
,slh çtkfr;ksa dh de mRikndrk esa de iq"iu ,oe~
Qyhdj.k egRoiw.kZ dkj.k gSaA ;g loZfofnr gS fd [ksr
,oa ckxckuh Qlyksa dh o`f) de djusokys jlk;uksa dh
tsVªksQk cht mRikndrk lq/kkjus esa egRoiw.kZ Hkwfedk gS
ysfdu bl tkudkjh dk mRiknu c<+kus esa mi;ksx ugha
fd;k x;kA tsVªksQk dh vfuPNuh; i.kZo`f) dks
mYys[kuh; #i ls jksdus ds lkFk gh mit esa lq/kkj ,oe~
cht esa rSy dh ek=k c<+kus esa isDyksC;qVªktksy uked
jlk;u ,d vR;ar ykHknk;d jlk;u fl) gks ldrk gS
vxj ge mldh ek=k ,oe~ mi;ksx dk le; fu/kkZfjr dj

ldsaA ,d ,sls fcu mitkÅ tsVªksQk tuunzO; ls
iksDyksC;qVªktksy ds mi;ksx }kjk fu;a=.k dh rqyuk esa
vçR;kf'kr o`f) vFkkZr~ rd dh c<+ksrjh ikbZ xbZA
gekjk vuqeku gS fd tsVªksQk cht ds de mRiknu ds fy,
ikS/ks esa fLFkr vfufPNuh; var%L=koh gkseksZUl ljapuk ds
ifj.kke Lo#i iq"iu rFkk Qyhdj.k dh ctk; i.kZlewg
dh vfrfjDr o`f) gqbZA ikS/kksa dh bl vfufPNr nSfgd
voLFkk dks isDyksC;qVªktksy ds mi;ksx }kjk foijhr djds
ÅtkZ;qDr ikS/ks ls egÙke rSy dh Qly çkIr djds Hkfo";
esa lQyrk gkafly dj ldrs gSaA
tsVªksQk m|ku yxkus ds igys oÔZ esa tsVªksQk ikS/ks dh
iafDr;ksa ds chp vU; Qlysa mxk;h x;hA oÔZ ds
nkSjku usloM] xqtjkr esa tsVªksQk ds lkek] ewax vkSj pus
tSlh Qyh Qlysa yxkus ls Øe'k% rFkk
fdxzk@gsDVj tsVªksQk Qly çkIr gqbZA bl çdkj tsVªksQk
ds lkFk Qyh Qlysa mxkus ls tehu dh moZjrk c<+us ds
lkFk&lkFk fdlkuksa dks tsVªksQk dh [ksrh ds çkjafHkd oÔksZ
esa vkenuh miyC/k djkrh gSA

EN 14214

1127%

2007-08

582 794

gekjs iwoZ çk;ksfxd ifj.kkeksa ds vk/kkj ij geus tsVªksQk
ddlZ dk vkarj fof'k"V ladj.k }kjk fodkl djuk 'kq#
fd;k] bfPNr y{k.k ds fy, tuu}O;ksa dk ewY;kadu

fd;k x;k rFkk foHkkftr fof'k"V ekr` ikS/kksa rFkk
ladjyhu ikS/kksa ds cht ikjLifjd çfrPNsn }kjk feyku
fd;k x;kA dqN ladfjr ikS/kksa dk nks yxkrkj ihf<+;ksa rd

oÔZ esa xqtjkr ds pksjoMyk esa thuksVkbi ds
lkFk çknsf'kd ijh{k.k fd;k x;kA mM+hlk esa esa
yxk;s x;s ikS/kksa esa ls mit+ esa Js"B dk;Z çn'kZu okys ikS/kksa
dks iathd`r fd;k x;kA blh
iathd`r ikS/kksa ls Hkkouxj] xqtjkr esa] rhu lky ckn]
mPpre cht mit+ xzke@çfr ikS/kk çkIr dh xbZ
vkSj lka[;dh; rkfydk vuqlkj iathd`r ikS/ksa

rFkk ds dk;Zçn'kZu esa lekurk FkhA
bu iathd`r ikS/ksa ls lQy Qyhdj.k çfr'krrk vf/kd

gksus ds vuq#i gh mPp lQy çkIr gqbZA
vf/kd la[;k esa eknk iq"iksa okys iathd`r ikS/ks&mfpr
Hkzw.kiksÔ ds fodkl ds lkFk ftuesa vf/kd eknk iq"iksa dh
la[;k] vf/kd Qyhdj.k ,oe~ Hkzw.kiksÔ dk mfpr fodkl
gqvk gks ,sls ikS/kksa dh çtuu ds fy;s igpku dh xbZA
uj&eknk vuqikr ds mijkar iathd`r ikS/ksa esa
eknk&iq"iksa rFkk Qyhdj.k esa laca/k LFkkfir djus ds fy,

v/;;u fd;k x;kA ds lkFk dqN iathd`r
ikS/kksa ls eknk iq"iksa ds lanHkZ esa T;knk Qy çkIr fd;s x;s
tcfd dqN vU; ikS/kksa us eknk iq"iksa dh vf/kdrk ds
ckotwn Hkh de Qyu n'kkZ;kA vr% vkxs ds mUu;u ds
fy, mPp Qyu {kerkokys ikS/ks dks pquuk pkfg,A
mM+hlk dh v/kZ&vknzZ ifjfLFkfr;ksa esa oÔksZ ds ckn
tsVªksQk ddlZ dh oa'kijaijk gsrq çfr ikS/kk vkSlru
fd-xzk- cht Qly çkIr gq,A ;g Li"V dgk tk ldrk gS
fd bl rjg dh Qly ls] catjHkwfe dh ifjfLFkfr;ksa ds
varxZr çfr gsDVj Vu cht dk çkfIr y{; miyC/k
fd;k tk ldrk gSA mM+hlk ds xksikyiqj ds jsr ds Vhyksa
ij mxk;s x;s ,d ikS/ks us ¼ikS/kk yxkus dk le;
vxLr ½ fd-xzk- dh cht mit+ nh tcfd
xqtjkr esa mlh ifjfLFkfr;ksa esa vU; ikS/ks
}kjk mlls mPp mit+ çkIr gqbZA

2004 23

2003

(CP-9/IC 565735)

302.2

IC

565735 SKNJ 8

(71-81%)

23

IC 565735

4-5

1.4

2

VP-2

1999 5.41

IC 565739

vuqRiknd tsVªksQk ikS/kksa dh mRikndrk esa lq/kkj

ikjLifjd ladj.k }kjk ladj fodkl

tSVªksQk esa vkuqoaf'kdh; lq/kkj

mit+ o`f) ds fy, çknsf'kd ijh{k.k
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tsVªksQk ds çtuu igywvksa dk vH;kl

iq"i tSo foKku

fofHkUu xq.k/keZokys iathd`r ikS/kksa ds chp çtuu

Qly esa o`f) ds fy, fujh{k.k fd;k x;kA ladj.k
ijh{k.k Hkkj xzke rFkk

chtrsy ds lkFk loZJs"B fl) gqvkA nwljh ih<+h
esa ekr`ikS/kksa dh rqyuk esa ds vuqikr esa cht esa fughr

rsy xq.k ds fy, fola;kstu ns[kk x;kA bu ladfjr ikS/kksa
ls LraHkdVhax fof/k }kjk uotkr ikS/ks rS;kj fd;s x;s
ftudk oÔkZ_rq ds nkSjku ,d vyx LFky ij çfrjksi.k
fd;k x;kA

IC565735 × IC565739 78.9

40.09%

3:1

300

NMITLI

AAU

çkstsDV varxZr xqtjkr rFkk mM+hlk ls
çkd`frd fuoklh tsVªksQk ds tuu}O;ksa dks ,df=r fd;k
x;k vkSj fofHkUu ijh{k.k LFkyksa ls çkIr tuu}O;ksa ds
lkFk j[kk x;kA mPp çtuu ds fy, p;fur vf/kfeyu

}kjk foÜoluh; ladj i)fr fodflr djus ds fy,
ds lkFk çtuu igywvksa ij vH;kl fd;k x;kA

lh,l,elhvkjvkb dks lkSisa x;s dk;Z vuqlkj tsVªksQk
ddlZ ds p;fur vf/kfeyu ij iq"i tSo foKku
vH;kl fd;s x;sA iq"iØe ds xqPN esa dbZ uj ,oa eknk
iq"i ik;s x;sA eknk iq"iksa dh la[;k@iq"iØe ls rd
dh jsUt esa ik;k x;k vkSj egÙke eknk iq"iksa ds
vf/kfu;e dk esa

fujh{k.k fd;k x;kA uj&eknk vuqikr ls rd
fjdkMZ fd;k x;k vkSj
vf/kfeyu esa U;wure uj&eknk vuqikr ns[kk

x;kA lh,l,elhvkjvkb }kjk rS;kj fd;s x;s
thuksVkbi us uj&eknk vuqikr dh foLr`r jsUt ls

n'kkZ;hA

23

1 15

(15)

FRI-UA-Teh-1005-DD-EL-2

8.67 33.0

FRI-UA-Teh-1005-DD-EL-

1 (8.67)

11.4

33.0

NMITLI

20

2-25

7.91 28.31 CSMCRI-OR-GUJ-

1205-C-1 NBRI-J-18

(28.71 )

(18.66 ) 182

289

(40.56%)

RRL-AP-Papum-1105-C-1X CSMCRI-OR-

Ganj-1205-C-5

AAU

(21.51%)

RRL-

AP-Papum-1105-C-1XRRL-NL-MON-1205-C-

1 (50.00%) RRL-ASM-

Kurbi-1205-C-6 X CSMCRI-OR-Ganj-1205-C-

5

RRL-AP-Papum-1105-C-

1 X RRL-ASM -Golag-1105-C-1

NBRI-J-18 (Elite) X CSMCRI-OR-Guj- Banas-

1205-C-1

RRL - ASM - Golag -1105-C -1 X

CSMCRI -OR-Ganj -1205-C-5

RRL-ASM-Kurbi - 1205-

C–6 X CSMCRI-OR-Ganj-1205-C-5 (39.02%)

NBRI-J-18 (Elite) X CSMCRI-OR-

Guj-Banas -1205-C-1

dk;ZØe }kjk fu/kkZfjr rFkk laLFkku dks lkSaih
xbZ lwph vuqlkj ladj.k cuk;s x;sA eknk iq"iksa dh
la[;k dk ijkl ¼jsUt½ jgk tcfd bu uj eknk iq"iksa
dk vuqikr ls jgkA

rFkk ¼p;fur½ ds chp ifjPNsn
}kjk mxk;s x;s ikS/kksa ls çkIr egÙke QyHkkj xzk-
rFkk chtHkkj xzk- ik;k x;kA buesa ls cht
dk rsy fo'ysÔ.k ds fy, rFkk 'ksÔ igyh ih<+h mxkus
ds fy;s mi;ksx fd;k x;kA vf/kdre rsy

ladj çfrPNsnokys ikS/kksa ls çkIr chtksa
esa ik;k x;kA çR;sd ikS/ks dk okLrfod fooj.k ,df=r
¼igyh ih<+h rFkk lacaf/kr ekr`ikS/kksa ds ladj vkst
¼ghVjkslhl½ fo'ysÔ.k ds fy,½ djds vkuUn dks
Hkstk x;kA

lHkh chl çfrPNsnh ladj ikS/ks dh Å¡pkbZ] 'kk[kkvksa dh
la[;k] dsuksih O;kl rFkk eksVkbZ vkfn o`f) xq.kksa ds fy,
laca/kh ladj vkst rFkk ladj {ks=h; ¼ghVjkssosYVhvkslhl½
la'kks/ku dk;Z fd;k x;kA ikS/kksa dh Å¡pkbZ ]

egÙke lacaf/kr ladj vkst çfrPNsnh ladj ikS/kk

}kjk] 'kk[kk la[;k ds fy;s

}kjk çnf'kZr fd;k x;kA dsuksih Mk;kehVj ds fy,
egÙke laca/kh ladj vkst]

esa rFkk eksVkbZ

esa fjdkMZ fd;k x;kA

çfrPNsnh
us ikS/ks dh Å¡pkbZ ds

fy, egÙke ladj {ks=h; n'kkZ;k tcfd 'kk[kkvksa dh
la[;k ds fy, lcls vf/kd

eksVkbZ ds fy,
egÙke ladj {ks=h; n'kkZ;kA

dsuksih Mk;kehVlZ fy;s lHkh çfrPNsnh ikS/ks us ekr`ikS/ks
dh rqyuk esa udkjkRedrk n'kkZ;hA
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vkuqokaf'kd fofo/kk v/;;u

Hkkjr ds fofHkUu HkkSxksfyd LFkyksa ls ,df=r fofHkUu
tuunzO;ksa ds vkuqoaf'kd vuqo`f) ds fy;s
vUosÔ.k dk;Z xqPNu ds rFkk nksuksa
fo'ysÔ.k esa fofHkUu HkkSxksfyd LFkyksa ds ,df=dj.k ds
lkFk dksbZ laca/k ugha n'kkZ;kA rFkk us
cgq#irk esa Øe'k% rFkk dqy çfr'krrk
n'kkZ;hA rFkk }kjk vkSlru cgq#irk
Øe'k% rFkk vkSj vkuqoaf'kd lkE;rk Øe'k%

rFkk n'kkZ;hA buesa ls >kj[kaM ls ,df=r
tuunzO; fo'ksÔ#i ls fHkUu ik;s x;sA xqPNu lewg dh
cukoV ls Kkr gqvk fd budk forj.k ekuoksn~Hkoh
fØ;kvksa }kjk gqvk gksxk rFkk vkuqoaf'kd vk/kkj foLr`r
cukus dh vko';drk gSA ds f}&vk/kkjh ¼ck;ujh½
fooj.k ds mi;ksx }kjk cuk;s x;s nzqekjs[k ¼MsUMªksxzke½ us

ds nzqekjs[k ds lkFk vPNk laca/k n'kkZ;kA D;ksafd
nzqekjs[k esa xqtjkr vkSj mM+hlk ls ,df=r

tuunzO;ksa dk nzqejs[k lewg j[kk x;k FkkA
nzqejs[kk ds cMs lewg ds tuunzO;ksa dh rqyuk djus ij

rFkk nksuksa leku ik;s x;sA
lh,l,elhvkjvkb ds QhYM ijh{k.k varxZr

mUurka'k ij pksjoMyk esa mPp Qly
nsusokys ikS/kksa dk Hkh bl fofHkUurk ds v/;;u esa fd;k
x;kA rFkk ekdZj ç.kkyh }kjk
Øe'k% rFkk vkuqoaf'kd lkE;rk ikbZ
xbZA tuunzO;ksa es ls dqy

cgq#irk dh igpku dh xbZA rhuksa
ekdZj ç.kkyh esa nzqejs[kk fo'ysÔ.k us vPNk laca/k n'kkZ;kA
lHkh fo'ysÔ.kksa esa tkatesj vkuqoaf'kd #i ls vU; ls vyx
ik;s x;sA jk.kiqj] fpdyh] ';keykth rFkk us
,dnwljs ds lkFk vkuqoaf'kd lkE;rk ds lkFk yxHkx
leku mit+ fn[kkbZ rFkk us {ks= ijh{k.k esa mPp
dk;Z{kerk n'kkZ;hA ;s v/;;u] p;fur tuunzO;ksa ds fy,
fof'k"V #i ls fpfãr ih<+h rS;kj djuk] vkf.od çtuu
,oa fpg~u lgk;d p;u }kjk mUu;u rFkk fo'ksÔ
xq.k;qDr mit+ ds fy, fo'ysÔ.k vkfn Hkfo"; ds
vUosÔ.kksa ds fy, ekxZn'kZd cusaxsaA rFkk
dk mi;ksx djds vkf.od cgq#irk fo'ysÔ.k ds fy,
fof'k"V #i ls fpfãr ikS/kksa esa ls fof'k"V tuunzO;ksa
dk v/;;u fd;k x;kA bu fof'k"V fpãdksa dk
ekdZj fodkl ds fy, mi;ksx fd;k tk ldrk gSA Øfed
vkf.od rduhd ds lkFk fuEukuqlkj fof'k"V fpãdksa dh
igpku dh xbZ % >ka>esj

vdksyk

jkuiqj
';keykth

tsVªksQk ddZl ds vkuqoaf'kd fofo/krk ds v/;;u ds fy,
fofHkUu ek=k esa xkek fofdj.k ls mipfjr fd;k x;k vkSj
mRifjorhZ ¼E;qVsUV½ ikS/kks ds vf/kd mit+ nsusokys xq.k/keZ
dk fu/kkZj.k rFkk fof/k;ksa }kjk fd;k
x;kA cgq#irk dk vkSlru çfr'kr }kjk
rFkk }kjk ik;k x;kA xkek
fofdj.k mRifjorhZ rS;kj djus ds fy;s vf/kd mi;qDr
ik;s x;s ftlls vf/kd mit+ vkSj mfpr vkuqoaf'kd
fofo/krk çkIr gqbZ tks vkxkeh çtuu rFkk Qly mUu;u
dk;ZØe esa mi;ksxh gSA
tsVªksQk ddZl ds ik¡p fofHkUu tuunzO;ksa dks pksjoMyk
rFkk usloM xk¡o esa mxkdj muds vuqtkr ifjorZuksa dk
ijh{k.k fd;k x;kA feFkkbys'ku cgq#irk dh çfr'krrk
dh jsUt ls FkhA vkuqoaf'kd feFkkbys'ku
lkE;rk ls ik;h xbZA esa feFkkbys'ku
dh çfr'krrk cgq#irk de ikbZ xbZA vr% fofo/k
HkkSxksfyd ifjfLFkfr;ksa esa] mit+ dks çHkkfor fd;s cxSj
fLFkj ikS/k leqnk; mxkus esa bldk mi;ksx fd;k tk
ldrk gSA tsVªksQk ddZl ds vuqxkeh ikS/kksa dks vyx
fd;k x;k vkSj tsVªksQk oa'k ds çtkfr;ksa dh ladj.k
mitkfr ço/kZu dk ijh{k.k fd;k x;kA fcUnqiFk esa
us gkMhZ&osbucxZ lerqY;rk@larqyu esa mYys[kuh;
fofo/krk n'kkZ;hA mDr lHkh fcUnqiFkksa esa ls fdlh us Hkh
mYys[kuh; lgyXurk esa vlerqY;rrk@vlarqyu ugha
n'kkZ;kA uohure vuqxkeh ikS/ks vyx djds mudh
vkuqoaf'kd lerqY;rk@larqyu dk ewY;kadu djus ds
ckjs esa vUosÔ.k fd;k x;kA Hkkjr ds fofHkUu HkkSxksfyd
{ks=ksa ls tuunzO; ,df=r djds] i`Fkd fd;s x;s
vuqxkeh ikS/kksa dk mi;ksx djds lao/kZu {kerk dh tkap
dh xbZA çkbej fMtkbu ds fy;s nksgjh tk¡p fof/k }kjk
ekbØkslsVsykbV ls le`) ikS/k dh tkap djus ls vkSlru
dk;Z{kerk ikbZ xbZ vkSj lkFk gh jaxlw=ksa dh
Øec)rk ds chp ;ksX; lfØ;rkokys {ks=ksaokyh Øec)rk

ikbZ xbZA
vkf.od fofo/krk fo'ysÔ.k ds vuqlkj fHkUu tuunzO;ksa
dks çtuu dk;ZØe gsrq pquk x;kA bu tuunzO;ksa esa ls
mPp dk;Z{ke tuunzO;ksa dks ilan djds muesa çfrPNsn
¼ladj.k½ fd;k x;kA ladfjr tuunzO;ksa rFkk vadqj.k dh
lwph fuEukuqlkj gS %

28

(access)

RAPD AFLP

RAPD AFLP

50.70 60.95

RAPD AFLP

9.72 20.57

0.88 0.89

AFLP

RAPD

RAPD

AFLP I

RAPD AFLP

(21° 40'

N, 071° 47' E )

15

RAPD, AFLP SSR

0.91, 0.90 0.91

624 (141-RAPD, 476-

AFLP and 7-SSR)

PCM

CP-9

(MAS)

QTL

RAPD AFLP

15

SCAR

SKNJ 11 (AFLP),

(AFLP/RAPD), (AFLP), CP17 (AFLP),

CP13 (AFLP), (AFLP/RAPD), PCM

(AFLP/RAPD), (RAPD), Kangaroo

(RAPD).

RAPD AFLP

RAPD 72.27

AFLP 66.77 30krad

18% 30%

0.81 0.89 SKNJ

12

6

12 5

44

54%

89.58%

Exotic X CP9 (21), Exotic X

Non toxic (21), CP9 X Non toxic (23), CP9 X

SKNJ (22) and SKNJ X Non toxic (24)
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tsVªksQk ddZl dk lw{e ço/kZu

tsVªksQk ck;ksMht+y

gekjs iwoZ v/;;u ds vk/kkj ij] ekud ifj.kkeksa ds varxZr
d{k dfydk rFkk vxz dfydk dk mi;ksx djds tsVªksQk
ddZl ds lw{e ço/kZu dh fof/k fodflr dh xbZA fofo/k
gkseksZUl rFkk iksÔdksa ds la;kstu dh laiwfrZ djds
ek/;e ds mi;ksx }kjk çfr ikS/k çjksg rFkk ¼bu
foVªks½ ewyksRifr ikbZ xbZA o`f) nj rFkk ewyksRifr c<+kus
dk dk;Z çxfr esa gSA mPp mit+ nsusokys ikS/kksa esa ls

iknid ¼IykUVysV½ mRiUu fd;s x;sA esa buesa ls
í<hd`r ikS/kksa dks pksjoMyk dh catj Hkwfe ij çfrjksfir
fd;k x;k ftudh vPNh rjg ls o`f) gqbZ gSA bu ikS/kksa dh
mit+ dk fooj.k mRlkgo/kZd gS rFkk dVhax@mÙkd
lao/kZu ls mxk;s x;s ikS/kksa us cht ls mRiUu ikS/kksa dh
rqyuk esa vPNh mit+ n'kkZ;hA

MS

1-3 50%

300

2006

geus igys fjiksVZ fd;k gS fd Mseyj Økblyj rFkk
gksugse ;qfuoflZVh ds lg;ksx ls dh
fo'ksÔrk;qDr tsVªksQk ls çkIr ck;ksMht+y cukus dh
çfØ;k fodflr dh gSA Mseyj Økblyj dks bZUtu esa
fdlh çdkj dk ifjorZu fd;s cxSj rFkk tsVªksQk
ck;ksMht+y esa fcuk dqN feykoV ds mi;ksx djus ds fy,
ijh{k.k djus gsrq yh tsVªksQk ck;ksMht+y
lQyrkiwoZd rS;kj djds fn;k x;kA tsVªksQk Qy ds
fNyds dks Fkzslj e'khu }kjk fudky ds mldk fczdsaV
cuk;k x;k tks Bksl ba/ku ds #i esa cksbyj rFkk fczdsV
pwYgksa esa mi;ksxh gSA bl rjg ls ck;ksMht+y mRiknu
çfØ;k dks lekdfyr çfØ;k cuk;k x;kA bl fczdsV dh
m"ek ewY; yxHkx gS] tks dks;ys ds leku
gh gSA

Mseyj us flaxkiwj esa lh,l,elhvkjvkb ds ck;ksMht+y
dk mi;ksx djds mudh uohu LekVZ dkjksa esa ds fy;s
ijh{k.k 'kq# fd;sA mlh rjg efgUnzk ,UM efgUnzk us
çekf.kr fd;k gS fd lh,l,elhvkjvkb }kjk mRikfnr
ck;ksMht+y vU; ck;ksMht+y dh rqyuk esa Js"B gSA
lh,l,elhvkjvkb us ls ekpZ rd viuh
Vks;sVks dkj esa ck;ksMht+y dk mi;ksx djds
fdeh rd pyk;k gS tks vf'e ba/ku ds lerqY; gSA

blds vykok] nks ck;ksMht+y l;a= yxk;s x;s gSaA ,d
yh@fnu dh {kerkokyk IykUV jktLFkku LVsV

ekbUl ,UM feujYl fyfeVsM] jktLFkku esa yxk;k x;k
gSA ;g l;a= vkWby dsd] dPps lkcqu] Xyk;lhjksy rFkk
lYQsV vkWQ iksVk'k tSls lg mRikndksa ds lkFk
ck;ksMht+y dk mRiknu djrk gSA nwljk yh@fnu
dh {kerkokyk l;a= ds feyVjh QkeZ] gSnjkckn
esa yxk;k x;k gS& tks fNydk mrkjus dh e'khu] fczdsV

e'khu rFkk /kksus dk lkcqu cukus ds e'khu ds lkFk
lekdfyr gSA

gekjs dk;Z ds fu"dÔZ ij varjkZ"Vªh; 'kks/kxzaFk }kjk Hkkjr
ds Hkfo"; ÅtkZ fodYi ds foÔ; ij fof'k"V vad esa MkW
?kksÔ ds ys[k çksLisDV Qksj tsVªksQk feFkkby ,LVj
¼ck;ksMht+y½ bu bfUM;k esa ppkZ dh xbZ gSA tsVªksQk ij
lh,l,elhvkjvkb }kjk fd;s x;s egRoiw.kZ dk;Z dk
fooj.k uspj esa ¼ck;ks¶;qvy&?k fyVy 'kcZ ?ksV dqM&es
ch½ Hkh çdkf'kr fd;k x;k gSA

lh,l,elhvkjvkb ds tsVªksQk ck;ksMht+y ij ou foHkkx
dh çfriqf"V de mRltZu rFkk mPp rkikad ds /;ku esa
ou foHkkx ds okgu esa ck;ksMht+y ds mi;ksx dh
laHkforrk ns[kus ds fy,] xqtjkr ljdkj us ou {ks=ksa esa
okgu dks ck;ksMht+y ls pykus dk çLrko fn;k vkSj
lh,l,elhvkjvkb }kjk miyC/k djk, x;s yhVj
ck;ksMht+y ls okgu pykus dk ijh{k.k fd;k x;kA
Mhlh,Q] Hkkouxj dk dguk gS fd dheh@?k.Vk dh
rst+ j¶rkj ls pykus ij Hkh okgu ljyrk ls pyrk gS vkSj
,ojst dheh@yhVj vkrh gSA okgu dk dk;Zçn'kZu
mRd`"V gSA lkekU; Mht+y ds cnys ck;ksMht+y dk
mi;ksx djus ls dksbZ rduhdh leL;k mRiUu ugha gqbZA
ge í<+rkiwoZd ekurs gSa fd fxj ds ou Hkkxksa esa Hkh
ck;ksMht+y ls okgu pyk;k tk ldrk gSA ijh{k.k ds
vk/kkj ij oU; foHkkx ds okgu dks vH;kj.k esa pykus dk
'kq# fd;k x;kA

lh,l,elhvkjvkb dks oÔZ esa ÅtkZ rFkk
i;kZoj.k ds {ks= esa tsVªksQk esa ls ck;ksMht+y cukus ds fy,]
fMt+kbu rS;kj djuk] fodkl djuk rFkk çkS|ksfxdh
gLrkarj.k ds fy, xqtjkr ljdkj }kjk MkW foØe
lkjkHkkbZ ,oksMZ ls lEekfur fd;k x;k gSA
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lsyhdksfuZ;k dh [ksrh

gekjs igys ds ç;ksxksa ds fjiksVZ dh fujarjrk esa] ifjofrZr
çfØ;kvksa ds lkFk lsyhdksfuZ;k dh [ksrh dks gsDVj ds
{ks= esa foLr`r fd;k x;kA QksLQjl ds mi;ksx ls
ck;ksekl dh mit+ esa lq/kkj ik;k x;kA fdxzk çfr

gsDVj dk mi;ksx djus ij Vu@gsDVj
ck;ksekl dh mYys[kuh; mit+ çkIr gqbZ tks fcuk moZjd
dh fu;af=r d`fÔ ls T;knk FkkA

400

75

P O 4.9

35%

2 5
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CSMCRI IN THE

SERVICE OF SOCIETY

Chapter 4



The high purity solar salt
technology developed by the
institute is being proliferated on
mass scale throughout the
country. The program, which
began with 23 marginal agarias of
Venasar village in Maliya region
of Gujarat in 2006, was expanded
to 170 marginal salt works of
other villages in the surrounding
areas in collaboration with
Anandi and with support from
G u j a r a t I n d u s t r i e s
Commissionerate. Training
programs including exposure
field visits were arranged for the
marginal salt producers at Maliya
region for implementation of the
improved technology. High
quality salt of industrial standards
was produced in all the units and
marketed to the user industries.
The agarias were also trained to
produce potash-enriched kainite
mixed salt by the downstream
processing of sea bittern. The QC
labora tory es tab l i shed by
CSMCRI is being utilized by the
agarias for the testing of salt and
brine.

It has been the conventional wisdom that good
quality salt is difficult to obtain from sub-soil
brine. One of the running salt pans of M/s.
Hindustan Salts Limited (HSL), Kharaghoda
was adopted to demonstrate the production of
high quality salt from such brines employing
the internationally patented desulphatation
technology of CSMCRI. Distiller waste from
DCW soda ash plant in Dhrangadra was
collected from the discharge point and used.
High quality industrial grade salt with
Ca =0.1%, Mg =0.06% and SO =0.25%
was produced in the salt works. The
desulphated bittern was further evaporated to
obtain carnallite, a suitable source of low

sodium salt. The project was taken up in
collaboration with the Salt department and HSL.

2+ 2+ 2-
4

Production of high quality industrial grade salt in the inland belts of Gujarat

Agarias working in the salt farm

Grassroots efforts in salt for the marginal sector
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It was reported earlier that we are in the process
of establishing a model salt farm in Orissa for the
benefit of the local salt manufacturers.Asuitable
site for the establishment of such a farm was
identified in Humma region of Ganjam district.
Accordingly, a model salt farm of 10 acre area
was developed at the selected site. It was also
proposed by the Institute that productivity may
be raised through utilization of sub-soil brine
instead of the rather dilute seawater.

Accordingly, a 100 ft. borewell is being
constructed. The state authorities and the
cooperative (Humma & Binchanpalli Salt
Production & Sales Cooperative Society) have
been extending necessary support. Meanwhile, a
one day workshop on good quality salt
production with improvement in yield under
Orissa climatic conditions was arranged for the
benefit of the salt producers of Humma and
Surala-Sumandi regions of Orissa.

A one day workshop on production of good
quality salt from the sub soil brines of Rajasthan
was arranged for the benefit of the salt producers
of Rajasthan. About 50 salt manufacturers of the
region participated in the workshop. During the

interactive discussion all the questions raised by
the salt manufacturers were clarified.
Meanwhile, a salt farm is being constructed at
Nawa by a local manufacturer as per the design
and layout of the institute.

Setting up of model salt farm in Orissa

Technical assistance rendered to industrial units/state agencies

(Left) Mr. Jadgish Rohella, President,
Rajasthan common salt manufacturers
association explaining the problems
of salt manufacture in Rajasthan;
(Right) A salt farm being constructed
at Nawa, Rajasthan by Shri Rohella as
per the design and layout of CSMCRI
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Sr. No. Features and Specifications

1.
2.
3.
4.
5.
6.
7.
8.
9.

Length, cm
Diameter, mm
Weight, g
Quality of dust
Writing observations
Writing length/chalk length (m/cm)
Dust in %
Breakage (30 cm fall), %
Base material

5.5-6.5
10-10.5
7-8
Crystalline
Smooth and no screeching
45-50
0.75-9
10-15
CaCO3

Site for model salt farm at Markanam

Looking to the success of the model salt farm
established at Nawa in Rajasthan and Humma in
Orissa, Govt. of India desired that a model salt
farm be also set up at Markanam in Tamil Nadu
with the technical expertise of CSMCRI. The
scientists along with Salt Dept. officials and
biological experts from TN state government
visited one of the identified sites which has been
found suitable. A model salt farm is now
proposed there.

The institute received the Rs 1 million CSIR
award for S&T innovations for rural
development – 2008 in the area of salt. The
award was bestowed on CSMCRI for its
innovative patented technologies and societal
upliftment programs in this area. The award was
presented by the Honorable Prime Minister of
India, Dr. Manmohan Singh, at a special
function in New Delhi.

The institute had earlier developed calcium
carbonate (CaCO )-based extruded writing
chalk which generates low dust. However, it
was found that the writing quality varies
substantially with the type of board. Detailed
studies were initiated to make the chalk more

versatile and good progress was made. Attempts
were also made to quantify the advantages and
specifications of the chalk. The technology has
been licensed to M/s Arasan Phosphate, Tamil
Nadu for commercialization.

3

Progress towards setting up of model salt farm in Tamil Nadu

CSIR Rural Technology Award 2008

Clean write chalk
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Continuing participation in inter-laboratory CSIR programme on bioactive
molecules from indigenous plant sources

The Saurashtra region of Gujarat has a hot
climate, low rain fall, and high salinity of ground
water. Consequently, the people living here are
more prone to kidney stones. Advent of modern
analytical tools has made it possible to identify
the urinary stone constituents and we were
therefore motivated to undertake such a study

We were further
encouraged by the keen interest shown in the
proposed work by the then health secretary,

Government of Gujarat during a visit to our
Institute. Microscopic images of two kidney
stones are shown below. The two important
constituents identified by powder XRD were
whewellite (calcium oxalate monohydrate) and
weddellite (calcium oxalate dehydrate). They
were present in both the stones but the
whewell i te to weddel i te rat io varied
significantly from patient to patient.

(J.

Chem. Sci., 2008, 120, 267).

76 parts from 37 plant spp. were processed for
the preparation of crude extracts. 295 such crude
extracts were prepared and sent for screening to
different laboratories. Extracts and fractions

were also sent for reconfirmation of certain
activities reported in previous years. Highlights
of these are given below.

Analysis of the constituents of kidney stones

CSMCRI and Health

(Top) Microscopic images of kidney stones from two different patients: (left) SBS1;
(right) LBS1; (Bottom) powder X-ray diffraction pattern of SBS1
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I want to confirm in vitro results as follows:

MIC 4 micrograms/ml against H37RV (sensitive strain)
MIC 16 micrograms/ml against clinical isolate (618  from JALMA Research Centre Agra)
We would be interested in looking into SF3-K for in vivo activity as well as for its
chemistry. However, we will need at least one gram material for such studies.
With kind regards,
Qazi (Director, IIIM, Jammu) ; 05 Oct, 2007 (by e-mail)

SF3-K

SF3K fraction obtained from the anti-tubercular
lead extract, CSM 0016 P01 A068, was , were granted during this period

for CSM 0016 P01A068.E

P 1,684,778

independently tested at IIIM, Jammu and the
activity as estimated at CDRI was reconfirmed.

Meanwhile, international patents, US 7,442,393

and

The F004 fraction of the anti-filarial extract,
CSM 0012 P04 C053, was sub-fractionated and
the toxicity could be removed while retaining the
activity in one of the sub-fractions. In addition,
CSM1570/P03/A001 was found to have anti-
anxiety activity both in vitro and in vivo and
further study on fractions was recommended by

the Expert Committee. The promising anti-
malarial extract, CSM 0012P01C001/111, was
purified to isolate the pure active constituent. It
turned out to be glaucarubinone which has
already been reported in the prior art.
Consequently, this lead is not being taken
forward further.

(i) Anti-tubercular lead

(ii) Filaria and anti-anxiety

Continuing participation in MoES programme on drugs from the sea

In continuation of our earlier reported work, a
total of 387 seaweed samples [Green: 126,
Brown: 58, Red: 203] were collected and
identified. Of these, 61 were repeat collections,
albeit from new locations. The collections were
from Gujarat and Tamil Nadu coasts. 71
methanol extracts and 68 aqueous extracts were
sent to the four laboratories conducting
bioassay, namely, CDRI (anti-cancer,
antihyperlipidemic, anthelmintic; anti-
leishmanial), Lucknow; IICT, Hyderabad

(larvicidal activity); ACTREC, Mumbai (anti-
cancer); Mother Teresa University, Tamil Nadu
(cytotoxicity). 219 bioassay results were
received. Several extract samples (29) were
reported to be exhibiting promising bioactivities
- CDRI (18 extract samples; antihyperglycemic
3, anticancer 3, antifilarial 3, antitrypanosomal
9) and ACTREC (total 11 extract samples
showing anticancer activity). Follow up actions
were taken up to confirm the bioactivities.
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Water mission

Following the Kosi flood in Bihar in 2008, the
institute rushed its mobile water purification unit
equipped with two ultrafiltration plants. The unit

was stationed in the temple ground in
Singheshwar, Madhepura. For about 10 days the
institute catered to the drinking water needs of



Demonstration of RO for removal of salinity and fluoride in Amreli, Gujarat

Following a report in the Times of India
concerning acute fluorosis problem in Lathi and
Liliya talukas of Amreli, the institute contacted
the concerned journalist and, along with him,
visited some of the most severely affected
villages to demonstrate on-the-spot the utility of

the institute's indigenous technology for
simultaneous removal of brackishness and
fluoride. Mobile water purification units such
as the one taken to Amreli may be a cost-
effective solution to cater to a cluster of villages
in close proximity.
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all the people who came to the
temple for meals and, at the
peak of our operation, 60,000
litres of pure water was
produced in a day. Army
tankers were also filled to
cater to the armed forces
personnel who were engaged
in the rescue operations. Col.
Vikram Gulati from the Army
operations there personally
called the institute to express
his grateful thanks. The
CSMCRI team comprised six
staff members which included
a scientist, two mechanics, an
electrician and two drivers. A
n u m b e r o f o t h e r s t a f f
provided logistic support

During the peak of our activity we produced as much as 60,000 liters of drinking
water in a day. We were of service to the civilian public as well as the army.



02

As would be expected of any water purification
technology, when contaminants such as salts,
fluoride, and arsenic are reduced in the product
water, their concentration naturally builds up in
the residues. Same is the case with the RO
concentrate generated post-treatment of ground
waters containing high TDS and fluoride.
Further, when recovery of permeate water is
enhanced – which one should do to conserve
water – the contaminants build up still higher.
For example, RO reject with about 15-20 ppm
fluoride will be produced upon desalination of

feed water containing 3-5 ppm fluoride (Table
14).Aprocess was developed for the elimination
of fluoride from RO reject water prior to its
discharge. The method is based on coagulation-
cum-precipitation of fluoride with lime and
polyaluminumchloride. The doses and the
process were optimised for this purpose. After
the treatment, the concentration of fluoride in the
reject was <1 ppm. The technology of high water
recovery coupled with fluoride removal from the
RO reject was licensed to M/s TATA Projects,
Secunderabad.

Management of high fluoride in concentrate of RO desalination-cum-defluoridation plant

Through the good offices of the
Barefoot College, Tilonia, the institute
entered into a partnership with the
Norwegian Church Aid (NCA) to set up
community scale RO plants in the
Faryab province to mitigate the problem
of brackishness in the ground water.
Orders were received in the first phase
for 6 plants of 1000 LPH capacity each.
The plants were fabricated in-house and
the Afghan operators were trained at
CSMCRI on basics of operation and
maintenance. The 6 plants were
installed and commissioned in 2008 by
institute staff members who travelled to
Afghanistan for this purpose. In view of
the high satisfaction level of the
beneficiary communities, NCA has
indicated that they are likely to require
more such plants in the coming years.

Tie up with Norwegian Church Aid on setting up of first RO desalination
project in Afghanistan
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RO plant in Kisari village, Rajasthan

The RO plant set up in
Kisari village in August
2002 with funding from the
Department of Science &
Technology, New Delhi
has been a lifeline for the
v i l l a g e r s t h e r e .
Doordarshan's

programme had
telecast a documentary on
the plant in 2004 titled

. As the
plant performance had
deteriorated in recent
months, it was decided to
overhaul the unit to raise
the produc t iv i ty and
improve the quality of
p r o d u c t w a t e r . T h e
Rajasthan Government and
villagers have been very
a p p r e c i a t i v e o f t h e
Ins t i tu te ' s cont inuing
support to the village by
way of S&T intervention.

Turning

Point

Sweet Success

Five new domestic dearsenificating units were
fabricated and installed in the houses of
Ghoshpur village in 24 Paraganas (N), West

Bengal. Pretreatment of water with alum was
carried out to reduce arsenic concentration by
about 90% and then it was fed to domestic units
for final polishing. Efforts were also devoted to
fabricating a more cost-effective unit which will
be deployed in future studies. The cost of the
arsenic detection kit developed in preceding
years was also brought down further during this
period and detailed efficacy testing was carried
out. The shelf life was also found to be
satisfactory.

Deployment of resin-based domestic arsenic removal units and development of
low cost test kit
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Following the development of integrated
technology by CSMCRI for simultaneous
production of seaweed sap as liquid fertilizer and

residue from fresh
, the need for large scale

production of seaweed through farming has
intensified. At the request of the Gulf of Mannar
Trust, three training programs were conducted to

make the coastal SHGs and NGOs aware of the
economic importance of seaweeds and their
cultivation. An additional seven programmes
were conducted as part of the CSIR Network
Project on rural technology. A total of 365
trainees were selected from different coastal
villages in Ramanathapuram and Tuticorin
districts of Tamil Nadu. The trainees were
selected from different coastal villages, namely,
Erwadi, Killakarai, Seeniyapa Durgha,

M a n d a p a m , P a m b a n , A r i y a n k u n d u ,
R a m e s w a r a m a n d M u n a i k a d u i n
R a m a n a t h a p u r a m d i s t r i c t a n d
Kulasekaranpattinam, Pullivasal and Harbor
area in Tuticorin district. The duration of the
training was seven days at each location. The
participants were provided hands on training in
cultivation of

in the sea.
The aspects taught included: procurement of all
cultivation materials, preparation of bamboo
raft, preparation of seed material and tying of
seed material to rafts, transplantation of seed
rafts, maintenance of farm, harvesting of crop
and post harvesting measures including drying,
packing and stocking. 137 trainee fisherwomen
are continuing the cultivation of
and earning an average of Rs 8,000 per month.

κ-carrageenan-rich
Kappaphycus alvarezii

Gracilaria edulis, Gelidiella

acerosa and Kappaphycus alvarezii

Kappaphycus

Promoting non-traditional agriculture and agricultural produce derived therefrom:

Imparting training to coastal folk in cultivation of seaweeds

Continuing studies on the efficacy of sap as foliar sprayKappaphycus

It has been reported in the previous biennial
reports that application of the sap of

as foliar spray led to
substantial increase in the yields of several
crops as was evident from studies conducted
by the institute and by our licensee, M/s
Pepsico India Holdings P. Ltd. These effects

were ascribed to the naturally high potash content
of the sap besides the presence of auxin (indole
acetic acid), cytokinin, zeatin and gibberelin
(GA ) which has been ascertained. During the
current reporting period, a 1000 acre sugarcane
trial was also conducted by Pepsi through the
assistance of farmers in the Renuka Sugar Mills'

Kappaphycus alvarezii

3

Preparation of babboo raft

Raft for transplatation transplanted rafts in the sea rafts ready for harvest
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Crop Percent increase in
yield over control

Trials location

Potato
Rice
Green gram K-851
Green gram GM-4
Pearl millet
Groundnut G-2
Carrot red queen
Carrot deshi red
Beetroot DDR
Onion red
Radish pusa chetaki
Radish pusa reshami

(1.5 years old)Jatropha curcas

25.1
26.5

30.10
53.75
15.8

16.83
39.55
49.28
58.8

38.81
24.5
25.7
34.8

BCKV, W B
BCKV, W B

CSMCRI
CSMCRI
CSMCRI
CSMCRI
CSMCRI
CSMCRI
CSMCRI
CSMCRI
CSMCRI
CSMCRI
CSMCRI

Yield increase with the foliar application of Kappaphycus alvarezii sap

command area in Karnataka. A ca. 30%
increase in yield was recorded both for
freshly grown and ratoon crops at the 5%
application level of sap as foliar spray.
Field as well as pot experiments were also
carried out at the Institute and in BCKV,
West Bengal to study the efficacy of the
sap on potato, rice, green gram, pearl
millet, groundnut, carrot, beetroot, onion,
radish and Jatropha. It was found that the
yields of these crops were enhanced with
application (foliar) of sap. Interestingly,
the quality of produce also improved in
several cases. In the case of tomato, the
protein, ascorbic acid, acidity and total
solids increased by 13.2%, 23.8%, 24.4%
and 31.6%, respectively, over control. The
N, K, Zn and Mn values also increased by
13.2%, 67.5%, 23.8% and 42.6%,
respectively, upon application of sap. In
the case of okra, the carbohydrate, protein
and dietary fibre content increased by
7.39%, 28.0% and 35.5%, respectively.
Wheat plants sprayed with diluted sap
showed increase in carbohydrate, protein and
fat to the extent of 39.2%, 21.7% and 31.6%,
respectively while the protein content in pearl
millet increased by 24.8% over control.
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Concentration of sunlight increases the power
output per unit area of solar cell and the cell area
can be reduced accordingly. Although the
concept is simple, it is difficult to apply in
practice, as the problem of overheating of the
solar cells poses a challenge. CSMCRI
embarked on a project to filter out unwanted
radiation which does not contribute to power
output and, instead, unnecessarily leads to
overheating of the module. A suitable liquid

filter, connected to a heat exchanger, was placed
in the housing of the photovoltaic module and
unwanted wavelengths of solar radiation were
filtered out. Using a square parabolic type
reflector, more than two fold increase in output
power was realised on a clear sunny day
employing a 0.13 m silicon solar PV module.
Most importantly, the module temperature was
controllable.

2

Concentrated (2-4 sun) photovoltaics

Multipurpose solar oven Temperature distribution in the multipurpose oven

Solar concentrators are used to concentrate solar
radiation incident on solar-operated devices. A few
devices arising out of our preliminary efforts in these

directions using solar concentration as a common
technology platform are described below.

Building on the work on CONSODIS (concentrated
solar disinfection) with 2-sun radiation, and
recognizing the need for converging different
technologies into one for a particular segment of

remote and rural communities, the Institute
developed a multi-purpose solar oven suitable for
both cooking and solar disinfection of drinking
water for domestic needs.

Harnessing solar energy through concentrators

Multipurpose solar oven based on concentrated radiation

Renewable energy
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(Left) Cuttings of elite germplasm being sent to ICRISAT; (Right) Jatropha plantation
raised at ICRISAT, Hyderabad (A.P.) with elite material provided by CSMCRI

Under the collaborative project with Daimler
Chrysler and Hohenheim University, farmers'
training programmes were organized in June
2006 in Orissa and in March 2007 in Gujarat.

Farmers were given field training of Jatropha
cultivation. About 60 farmers from adjacent
villages attended the training programme at each
of the places.

The cultivation of Jatropha on wastelands is
labour intensive and, if adopted on large scale,
would provide employment to a large number of
rural masses including women folk. Jatropha
farming activities not only generate employment

in the rural areas, leading to social upliftment,
but, as shown through our research, it also
improves soil conditions of under utilized
wastelands in the village areas.

Based on the encouraging R&D results, elite
germplasm identified by CSMCRI were

provided to ICRISAT, Hyderabad which were
subsequently raised inAndhra Pradesh.

Societal activities on Jatropha and Jatropha biodiesel

Farmer's training on Jatropha cultivation

Distribution of elite germplasm

Farmer's training programme on Jatropha conducted
at Gujarat (left) and Orissa (right)

Field training program
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In view of the low emissions and high flash point
of CSMCRI's B100 Jatropha biodiesel, the
possibility of using it in vehicles of forest
department, Governament of Gujarat was
proposed to the Principal Secretary, Forest &
Environment. His enthusiastic response led to a

test run by the Bhavnagar Forest Division. The
study paves the way for future introduction of our
B100 biodiesel for the purpose of reducing
carbon footprint and promoting eco-tourism in
the Sasan, Gir lion sanctuary.

As the institute which
pioneered
cultivation in India, it is
obligatory on our part to
keep a constant vigil on
a n y p o t e n t i a l
envi ronmenta l r i sks .
Following publication of
a n a r t i c l e e n t i t l e d
“ B i o i n v a s i o n o f

on
corals in the Gulf of
Mannar, India”

and
subsequent articles on the
observations in
and , constant
efforts were made to
survey the area. It was

Kappaphycus

Kappaphycus alvarezii

Science

Nature

(Curr. Sci.

94, 2008, 1167-1172),

Partnership with Gujarat forest department for B100 biodiesel evaluation

Ecology: Monitoring the potential threat of Kappaphycus colonization on corals

at Krusadai Island

Sr. No: A/vehicle/t-12/1294/08-09
DFO  Office , Forest Division,
F-9/10, Bahumali   Bhavan,
Anexi Building, Bhavnagar
Dt. 4/12/08

To
Shri D.K.Sharma, IFS,
Forest Officer,
Wild life Crime Cell,
Gandhinagar.

Sub : Use of Biodiesel  reg.

As per your instruction given in person to use Biodiesel in TATAVICTANo. GJ-4-
1300 during your visit to CSMCRI, we have taken a trial using about 50 liters of
Biodiesel and got the average of 11 km/liter. Vehicle was running very smoothly
on highway at the speed of 120 km/hour. Any sort of technical problem was not
encountered while using Biodiesel in place of normal diesel. We firmly believe
that biodiesel can be used in running of forest vehicles, even in Gir Forest area.

Deputy Forest Officer
Bhavnagar Forest Division
Bhavnagar.
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found that a small patch of corals distributed
over an area of 20 m 20 m area (914.775′ N;
7913.279′ E) were associated with severely
grazed on the southeastern part of
the lagoon having an estimated total area of 300
m x 3000 m. Other seaweed species such as

, , , and
were also found growing along with

the corals. There was no evidence of invasion
although colonization indeed occurred in small
patches. The monitoring studies will continue
over the coming years.

Kappaphycus

Hypnea Caulerpa Halimeda Turbinaria

Sargassum

Kappaphycus trapped in between natural bed of
spring (finger) coral as seen during survey in 2008.
The live corals remained largely free of seaweed

CSIR Programme on Youth for Leadership in Science - CPYLS

Professor Partha Ghosh,
distinguished physicist and
Honorary Professor at Centre
f o r P h i l o s o p h y a n d
Foundations of Sciences, New
Delhi, was the Chief Guest. In
this programme 87 meritorious
X students participated from
different board examination.

th

Professor N. Periasamy,
distinguished chemist and
Senior Professor at Tata
Institute of Fundamental
Research, Mumbai was the
C h i e f G u e s t . I n t h i s
programme 55 meritorious X
students participated from
different board examination.

th

CPYLS  2-3 Nov. 2006

CPYLS  6-7 Nov. 2007
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dsUnzh; ued o leqnzh jlk;u vuqla/kku laLFkku]
Hkkouxj] oSKkfud rFkk vkS|ksfxd vuqla/kku ifjÔn]
ubZ fnYyh }kjk jklk;fud foKku esa LFkkfir lkr
ç;ksx'kkykvksa esa ls ,d gS ftldh LFkkiuk vçSy

dks gqbZA bl laLFkku esa jktHkkÔk dk;kZUo;u
igys tulaidZ foHkkx rFkk ckn esa ç'kklu ls fd;k
tkrk jgkA oÔZ ls vyx fgUnh foHkkx 'kq# fd;k
x;k rc ls ;g laLFkku viuh oSKkfud
xfrfof/k;ksa@la'kks/kuksa ds lkFk viuh fof'k"V
miyfC/k;ksa dks yksdksi;ksxh cukus ds fy;s] mudks
vketurk rd jktHkkÔk fgUnh ds tfj, igq¡pkus ds
ç;kl dj jgk gS vkSj blds fy;s ç;ksx'kkyk esa
jktHkkÔk dk;kZUo;u esa çxfr ds fy;s çR;sd Lrj ij
ç;kl fd;s tkrs gSaA vuqla/kku laLFkkuksa esa eq[;r%
oSKkfud o rduhdh dk;Z gksrs gSa vkSj ç'kklfud
dk;Z dk çdkj lgk;d dk;Z dk gksrk gSA

laLFkku esa Hkkjr ljdkj dh jktHkkÔk uhfr ds ckjs esa
le; le; ij tkjh vkns'kksa dk ;Fks"V ikyu djus ds
ç;kl #i laLFkku ds lHkh ukeiV`] i=&'khÔZ] QkeZ

rFkk ekud QkeZ vkfn f}HkkÔh cuk;s x;s gSaA dEI;qVj
ij f}HkkÔk esa dk;Z djus dh lqfo/kk miyC/k djkbZ xbZ
gSA fgUnh HkkÔk] Vkbihax çf'k{k.k fnyok;k x;k gSA
fgUnh ds Kku laca/kh jksLVj rS;kj fd;k x;k gS vkSj
v|ru cuk;k tkrk gSA oÔZ ls çfrfnu f}HkkÔh
lqokD; bUVªkusV ij çsfÔr fd;k tkrk gSA laLFkku esa
çkIr fgUnh i=ksa ds mÙkj fgUnh esa fn;s tkrs gSaA
deZpkfj;ksa dks fgUnh esa dk;Z djus ds fy;s çsfjr o
çksRlkfgr fd;k tkrk gSA laLFkku ds oSKkfudksa]
vf/kdkfj;ksa o deZpkfj;ksa dh fgUnh ds çfr #fp
c<+kus ds mís'; ls laLFkku ds iqLrdky; esa fgUnh
iqLrdky; Hkh pyk;k tk jgk gS vkSj iqLrdksa dh lwph
rFkk miyC/krk laca/kh tkudkjh bUVªkusV ij miyC/k
djkbZ xbZ gSA

funs'kd egksn; dh v/;{krk esa laLFkku esa jktHkkÔk
dk;kZUo;u lfefr dh cSBd çR;sd frekgh esa fu;fer
#i ls dh tkrh gSA

lu dh le;kof/k esa fgUnh foHkkx }kjk
fuEufyf[kr mYys[kuh; dk;Z fd;s x;sA

10

1954

1997

2004

2006-08

dsUnzh; lfpoky;] fgUnh ifjÔn] ubZ fnYyh }kjk
vk;ksftr la'kks/ku i= ys[ku] elkSnk ,oa fVIi.k
ys[ku] dEI;qVj ij fgUnh Vkbihax rFkk fgUnh fuca/k
Li/kkZ vkfn fofo/k çfr;ksfxrk dk vk;kstu fd;k
x;kA fgUnh fnol ds miy{; çR;sd oÔZ esa fu;fer
#i ls esa fgUnh lIrkg dk vk;kstu fd;k x;k ftlds
varxZr] rLohj D;k cksyrh gS \] J`rys[ku] lekpkj
okapu] ;knxkj çlax dFku] cPpksa ds fy;s fQYe 'kks]
fgUnh ç'uksrjh tSlh çfr;ksfxrk vk;ksftr dh xbZA
çkstsDV vkflLVUV] oSKkfudksa }kjk fgUnh esa oSKkfud
O;k[;ku vkfn dk vk;kstu fd;k x;kA fgUnh
lIrkg ds çfr;ksfxrkvksa ds fotsrkvksa] deZpkfj;ksa ds
cPpksa ftUgksaus fgUnh esa lokZf/kd vad çkIr fd;s gks]
rFkk fgUnh esa oSKkfud çLrqfr djusokys oSKkfudksa]
çkstsDV vkfllVUVksa dks iqjLd`r fd;k x;kA

ç'kklfud foHkkxksa dks fgUnh esa dke djus dh lqfo/kk
miyC/k djkus gsrq lanHkZ xzaFk] gsUMcqd] fu;ekoyh
vkfn iqLrd miyC/k djok;s x;sA

dsUnzh; lfpoky;] fgUnh ifjÔn] ubZ fnYyh }kjk
vk;ksftr elkSnk fVIi.k ys[ku] la'kks/ku i=] fuca/k
çfr;ksfxrk esa laLFkku ds nks deZpkfj;ksa ds iqjLdkj
çkIr fd;s vkSj vU; ik¡p us çek.ki= çkIr fd;sA
la'kks/ku ys[k çfr;ksfxrk esa laLFkku ds Jh fgjsu jkoy
dks fof'k"V iqjLdkj çkIr gqvkA MkW gksehHkkHkk
,Vksfed fjlpZ lsUVj }kjk vk;ksftr gksehHkkHkk
foKku fuca/k çfr;ksfxrk esa rFkk jktho xka/kh Kku
foKku ,oksMZ esa rduhdh 'kks/ki= fgUnh esa çLrqr
djus ds ckjs esa ekxZn'kZu fn;k x;kA

vxLr Lora=rk fnol ds volj ij deZpkfj;ksa
ds fy, ns'kHkfDr xhr çfr;ksfxrk rFkk deZpkfj;ksa ds
cPpks ds fy;s Hkkjr ds vej 'kghn foÔ; ij okd~
çfr;ksfxrk dk vk;kstu fd;k x;k vkSj fotsrkvksa dks
iqjLd`r fd;k x;kA vxLr] Lokra×; fnol ds
miy{; esa deZpkfj;ksa ds cPpksa ds fy;s ns'kHkfDr xhr
çfr;ksfxrk dk vk;kstu fd;k x;kA

2007

15

fgUnh foHkkx oÔZ dh fjiksVZ2006-08

jktHkkÔk çpkj&çlkj
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rduhdh laxks"Bh ,oa dk;Z'kkyk

çf'k{k.k@fujh{k.k

fo'ksÔ dk;Z

lhekar {ks= esa mUur lkSj ued çkS|ksfxdh dk dk;kZUo;u lkekftd mís';

oÔZ esa jtd.keqDr pkWd ds çpkjkFkZ dks f'k{kdksa
ds lkFk ,d fgUnh esa xks"Bh dk vk;kstu fd;k x;kA
Qjojh dks ued ij MkW nqxkZnÙk vks>k dh
v/;{krk esa laiUu fgUnh laxks"Bh esa çLrqr ikoj
iksbUV çLrqfr dk 'kks/ki= ds #i esa lapkyu fd;k
x;kA fnukad dks ç'kklfud deZpkfj;ksa
ds fy;s dk;Z'kkyk dk vk;kstu fd;k x;k ftlesa
jktHkkÔk fgUnh] fofHkUu vf/kfu;e rFkk /kkjk ds
vuqla/kku rFkk mlesa o`f) ds ckjs esa MkW nqxkZnÙk vks>k
us ekxZn'kZu fn;kA {ks=h; vuqla/kku ç;ksx'kkyk]
Hkqous'oj }kjk vk;ksftr nks fnolh; fgUnh laxks"Bh esa
MkW d`iky flax us laLFkku dk çfrfuf/kRo fd;k vkSj
fo|qr viksgu] çfrorhZ jlkdÔZ.k] fo;kstu
çkS|ksfxdh ds ckjs esa ikoj iksbUV çLrqfr rFkk 'kks/ki=
dk lkj fgUnh esa rS;kj fd;sA MkW ,l duu dk
lh,lvkbZvkj U;qt esa Lohd`r la'kks/ku i= fgUnh esa
vuqfnr fd;k x;kA twu esa fuLds;j ds

oSKkfud rFkk foKku çxfr ds lEiknd Jh çnhi
'kekZ dh v/;{krk esa dk;Z'kkyk dk vk;kstu fd;k
x;kA ftlesa oSKkfud rFkk yksdfç; oSKkfud ys[k
fgUnh esa fy[kus ds ckjs esa ekxZn'kZu fn;k x;kA
xzaFkky; }kjk vk;ksftr eqDrlzksr lkW¶Vos;j }kjk
fMftVy xzUFkky; dk fuekZ.k ij dk;Z'kkyk ij
laxks"Bh dk vk;kstu fd;k x;kA fnlEcj esa flfydsV
foHkkx ds fy;s oSKkfud rFkk rduhdh foHkkxksa esa
fgUnh dk mi;ksx foÔ; ij fgUnh dk;Z'kkyk dk
vk;kstu fd;k x;kA foÙk ,oa ys[kk foHkkx esa fnukad

dks Vscqy odZ'kksi dk vk;kstu fd;k
x;kA tqykbZ esa ç'kklu foHkkx ds fy;s Vscqy
odZ'kksi dk vk;kstu fd;k x;kA ekpZ esa lHkh
foHkkxk/;{kksa dks fgUnh dk;kZUo;u laca/kh frekgh
çxfr fjiksVZ Hkjus ds fy;s ekxZn'kZu nsus gsrq ,d
dk;Z'kkyk dk vk;kstu fd;k x;kA

2006

2006
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28.02.2007
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Vadd ,oa vk'kqfyfidks ds fy;s O;fDrxr laidZ
dk;ZØe dk vk;kstu fnukad ls ebZ ds nkSjku
fd;k x;kA i=kpkj ikB;Øe +}kjk deZpkfj;ksa us
fgUnh Vkbihax dh ijh{kk vkSj mÙkh.kZ gq,A i=kpkj

}kjk fgUnh Vkbihax ds fy;s lkr deZpkfj;ksa dks
ukfer fd;k x;k ,oa mudks vko';d ekxZn'kZu fn;k
x;kA

lhihokbZ,y,l ,oa ds fo|kfFkZ;ksa ds
vkilh ifjp; gsrq muds ck;ksMsVk dh ,d cgqjaxh
iqfLrdk lqugjsa flrkjs fgUnh esa rS;kj dh xbZA vkSj
çfrHkkxh fo|kfFkZ;ksa dks fgUnh esa oSKkfud tkudkjh
miyC/k djokus ds mís'; ls foKku çxfr dh okfÔZd
lnL;rk fnyokbZ xbZA ,oa oÔZ ds nkSjku
;qthlh & lh,lvkbZvkj igpkui= vkfn f}HkkÔh #i
esaa rS;kj fd;s x;sA jl vy [kkbek ;q , bZ ds uokc
'ks[k lkmn fcu ldj vy dktheh us fnukad

dks laLFkku dh eqykdkr yhA blds lanHkZ esa
foHkkxh; oSKkfud xfrfof/k;ksa laca/kh çn'kZuh o lhMh
rS;kj dh xbZA fnukad dks laLFkku ds leqnzh
'kSoky foHkkx rFkk uhjh ukxiqj }kjk dYilj
;kstuk ij fopkjksÙkstd laxks"Bh ds vk;kstu esa
çsluksV] f}HkkÔh csuj vkfn dk;Z laiUu rFkk lfØ;
lg;ksx fn;k x;kA fgUnh vuqla/kkui=ksa dks
ladfyr djds ,d iqLrd ,oa lhMh ds #i esa
çdkf'kr fd;k x;kA

2006 2007

2006 2007

21.05.07

24

“ ”

12.05.07

“

”

laLFkku }kjk fodflr vfr'kq) lkSj ued çkS|ksfxdh dk
ns'kHkj esa O;kid fun'kZu fd;k x;kA esa xqtjkr ds
ekfy;k çkar ds osuklkj xk¡o ds lhekar vxfj;kvksa ds
lkFk bl dk;ZØe dk çkjaHk fd;k x;k Fkk] tks vkxs

ds nkSjku vklikl ds vU; lhekar lksYV
odZl esa fodflr fd;k x;kA lh,l,elhvkjvkbZ dh
rduhdh tkudkjh ij vk/kkfjr lHkh ,deksa }kjk
vkS|ksfxd Lrj dk mPp xq.koÙkk;qDr ued dk mRiknu

fd;k tk jgk gS rFkk mi;ksxdrkZ m|ksxksa dks cspk tk jgk
gSA bu vxfj;kvksa dks leqnzh fcVuZ ds cgko ds çlaLdj.k
}kjk iksVk'k ls le`) dkbZukbV fefJr ued dk mRiknu
djus ds fy;s çf'kf{kr Hkh fd;k x;kA bu vxfj;k }kjk
ued rFkk czkbu ijh{k.k ds fy, lh,l,elhvkjvkbZ
}kjk LFkkfir xq.koÙkk fu;a=.k ç;ksx'kkyk dj mi;ksx
fd;k tk jgk gSA

2006

23

2006-08 170
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;g ,d vke /kkj.kk gS fd Hkwfexr czkbu ls mPp
xq.koÙkkokyk ued çkIr ugha fd;k tk ldrk gSA
lh,l,elhvkjvkbZ }kjk [kkjk?kksMk ds ,p,l,y ds
ued dkj[kku s e s a lh,l,elhvkjvkbZ dh
lYQsVfoghuhdj.k çkS|ksfxdh ds mi;ksx }kjk Hkwfexr
czkbu esa ls mPp xq.koÙkk;qDr ued mRiknu djus dk
ç;ksx fd;k x;kA bl lkWYV odZl esa

vkSj ;qDr mPp xq.koÙkkokyk]
vkS|ksfxd Lrj ds ued dk mRiknu fd;k x;kA E;wjsV
vkWQ iksVk'k dh çkfIr ds fy;s dkjusykbV ekxZ
}kjk lYQsVfoghu fcVuZ ij lh/kh çfØ;k dh xbZA ;g
dk;Z Hkkjr ljdkj ds ued foHkkx rFkk esllZ
,p,l,y ] [kkjk?kksMk dh lg;ksxh ifj;kstuk varxZr

fd;k x;kA

“ ”

“ ”
Ca = 0.1%, Mg =

0.06% SO – 0.25 %

(MoP)

4

igys fjiksVZ fd;k x;k Fkk fd ge mM+hlk ds LFkkfud
ued fuekZrkvksa ds ykHk ds fy, ,d ekWMy lkWYV QkeZ
LFkkfir djus tk jgs gSaA ekWMy lkWYV QkeZ ds fy,
mi;qDr LFky xate ftYys ds gqek {ks= dks ilan fd;k
x;kA rnuqlkj ds nkSjku vfr'kq) lkSj ued
mRiknu çkS|ksfxdh ds ckjs esa fun'kZu nsus gsrq mM+hlk ds
p;fur LFky ij ,dM+ tehu ij lkWYV QkeZ cukus
dh çfØ;k t+kjh gSA laLFkku us ;g Hkh lq>k;k Fkk fd
leqnzh czkbu ds LFkku ij Hkwfexr czkbu dk ç;ksx djus ls
ued mRiknu c<+k;k tk ldrk gSA Hkwfexr czkbu ls
vPNh ek=k esa ued mRiknu dk fun'kZu nsus ds fy,
ekWMy lkWYV QkeZ esa ,d QhV dk cksjosy Hkh rS;kj gks

jgk gSA gqEek vkSj fcUpsukiYyh ued mRiknu vkSj fcØh
lgdkjh lkslk;Vh ds vf/kdkfj;ksa us mM+hlk ds ued
fofuekZrkvksa dks çf'k{k.k nsus esa lh,l,elhvkjvkbZ }kjk
fd;s x;s ç;klksa dh ljkguk dh FkhA
mM+hlk ds gqEek rFkk lqjkyk&lqekanh {ks=ksa ds ued
mRikndksa ds ykHk ds fy, mM+hlk dh tyok;q
ifjfLFkfr;ksa esa vPNh mit+ rFkk xq.koÙkk;qDr ued
mRiknu ds ckjs esa ,d fnolh; laxks"Bh dk vk;kstu
fd;k x;k vkSj lkSj ued mRiknu ds fy;s mUur
oSKkfud i)fr;ksa }kjk vPNh xq.koÙkk;qDr ued mRiknu
ds egRo ds ckjs esa voxr djk;k x;kA

2006-08

10

100

jktLFkku ds ued mRikndksa ds ykHk ds fy, Hkwfexr
czkbu esa ls vPNh xq.koÙkk;qDr ued mRiknu ds ckjs esa
,d fnolh; laxks"Bh dk vk;kstu fd;k x;kA bl çkar ds
yxHkx ued mRikndksa us bl laxks"Bh esa Hkkx fy;kA
fopkjfoe'kZ ds nkSjku ued mRikndksa }kjk çLrqr çÜuksa
dk lek/kku fd;k x;kA jktLFkku esa LFkkfir ekWMy
lkWYV QkeZ ij ,d iqfLrdk fgUnh ,oa vaxzsth esa çdkf'kr
dh xbZ ftldk foekspu laxks"Bh ds mn~?kkVu lekjksg esa
jktLFkku ds eq[;ea=h }kjk fd;k x;kA

xqtjkr ljdkj ds DyLVj fodkl dk;ZØe ij lalnh;
lfefr dh cSBd xka/khuxj esa vk;ksftr dh xbZ FkhA bl
cSBd esa vkuanh vkSj lsok tSls xSj ljdkjh laxBuksa ds

lkFk] dPN ds NksVs j.k rFkk ekyh;k ds lhekar ued
mRikndksa & tks xjhch js[kk ls uhps th jgs gSa &
muds thouLrj esa DyLVj vfHkxe varxZr lq/kkj ykus
ds fy;s laLFkku }kjk fd;s x;s ç;Ruksa ds ckjs esa çLrqfr dh
xbZA ;g dk;ZØe xqtjkr ljdkj ds DyLVj fodkl
dk;ZØe varxZr fd;k x;kA xqtjkr ljdkj }kjk ued
rFkk leqnzh jlk;u {ks= esa laLFkku dh ,d uksMy laLFkku
ds #i esa igpku dh xbZA

MkW Mh Mh vks>k] ofj"B oSKkfud] Hkwty foHkkx] tks/kiqj
rFkk jktHkkÔk vf/kdkjh dh v/;{krk esa ued rFkk leqnzh
jlk;u ij ,d fnolh; laxks"Bh dk vk;kstu fd;k x;k
ftlesa rduhdh çLrqfr;k¡ fgUnh esa dh xbZA

50

(BPL)

10

lh,l,elhvkjvkbZ }kjk ukok] jktLFkku rFkk gqEek
mM+hlk esa LFkkfir fd;s x;s ekWMy lksYV QkeZ dh
lQyrk ns[kdj] Hkkjr ljdkj ds ued foHkkx us
lh,l,elhvkjvkbZ dh rduhdh fo'ksÔKrk dh lgk; ls
rkfeyukMq ds ekjdkue çkar esa ekWMy lksYV QkeZ LFkkfir
djus dh bPNk O;Dr dh gSA laLFkku ds oSKkfudksa us ued

foHkkx ds vf/kdkfj;ksa rFkk rkfeyukMq ljdkj ds
tSooSKkfud fo'ksÔKksa ds lkFk bl çkar esa lkWYV odZl
LFkkfir djus dh rduhdh laHkkO;rk dk vkdyu djus
ds fy, ekjdkue dh eqykdkr dhA p;fur LFky ij
'kh/kz gh ekWMy lkWYV QkeZ LFkkfir fd;k tk,xkA

xqtjkr ds vkarfjd rFkk leqnz ls nwj ds LFky ij ls mPp xq.koÙkk;qDr
vkS|ksfxd Lrj ds ued dk mRiknu

mM+hlk esa ekWMy lkWYV QkeZ dh LFkkiuk

vkS|ksfxd bdkb;ksa@jkT; ,tafl;ksa dks çnku dh xbZ rduhdh lsok,a

rfeyukMq esa ekWMy lkWYV QkeZ dh LFkkiuk
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CSIR xzkeh.k fodkl rduhdh ,okMZ

fy[kus ds fy, LoPN pkWd

xqjnk iRFkj ds ?kVdksa dk fo'ys"k.k%

lh,lvkbZvkj dh ç;ksx'kkykvksa ds }kjk vUrjns'kh; ikniksa ls lfØ; rRo [kkst esa lrr lgHkkfxrk

,UVh V;qcjD;qykslhl  ¼{k; fuokjd½

Qkbysjh;k o fpark] m}sx fuokjd

lh-,l-,e-lh-vkj-vkbZ vkSj LokLF;

ewy vdZ dh çxfr

bl laLFkku us esa ued ds {ks= esa] xzkeh.k fodkl ds
fy, foKku ,oa rduhdh uohuhdj.k ds fy,
lh,lvkbZvkj ,oksMZ çkIr fd;kA laLFkku dks ;g ,oksMZ
ued ds {ks= esa lkekftd mRFkku ds fy;s fn;k x;kA ubZ

fnYyh esa vk;ksftr ,d fo'ksÔ lekjksg esa ;g ,oksMZ Hkkjr
ds ekuuh; ç/kkuea=h MkW eueksgu flag }kjk çnku fd;k
x;kA

2008

lh,l,elhvkjvkbZ }kjk fodflr Dyhu OgkbV uked
fy[kus dk pkWd dSfY'k;e dkcksZusV dk mi;ksx djds
cuk;k x;k gS tks de jtd.k fxjkrk gSA ;g Hkh irk
yxk;k x;k gS fd fy[kus dh xq.koÙkk cksMZ ds çdkj ij Hkh

fuHkZj djrh gSA pkWd dks vR;f/kd cgqeq[kh cukus dh
fn'kk esa çxfr dh xbZ gSA pkWd ds xq.kksa dks foLr`r djus
dk ç;kl fd;k x;k gSA

“ ”

xqtjkr ds lkSjk"Vª {ks= esa mPp rkieku] de o"kkZ vkSj
ikuh esa mPp yo.krk gksrh gSaA ifj.kke Lo:i ;gk¡ ds
yksxksa dks xqjnk iRFkj ls xzLr gksus dh lEHkkouk jgrh gSA
vk/kqfud fo'ys"k.k midj.kksa ls xqjnk iRFkj ds ?kVdksa dh
igpkuk laHko gks ikbZ gS vkSj blfy, ge bl rjg ds
v/;;u dh vksj izsfjr gq,A LokLF; lfpo] xwtjkr

ljdkj ds laLFkku ds nkSjs ds nkSjku bl rjQ cgqr :>ku
fn[kk;k ftlls ge vkSj mRlkfgr gq,A ikoMj }kjk
nks eq[; ?kVdksa dh igpku dh xbZ tks dsohykbV
¼dsyf'k;e vkdlysV eksuksgkbMªsV½ vkSj ohMhykbV
¼dsyf'k;e vksDlysV MhgkbVªsM½ gSA dhohykbZV vkSj
ohMhykbV dk vuqikr ejht nj ejht cnyrk gSA

XRD

37

295

ikniksa ds Hkkxksa ls lkfUnzr vdZ rS;kj fd;s x;sA
vdZ dh xq.k/keZ tkap ds fy;s fofHkUu ç;ksx'kkyk esa

Hksts x;sA

76

ewY;kadu fu/kkZj.k gsrq bldh lfØ; ds fo'ksÔ vdZ
tEew Hksts x;s vkSj

lfØ;rk y[kuÅ esa tkaph xbZA

blh chp dk vUrjk"Vªh; isVsUV
rFkk çkIr gq,A

SF3-K

CSM 0016 P01 A068 RRL

CSM 0016 P01 A068

7,442,393 EP 1,684,778US

CDRI

Qkbysfj;k ds çfr lfØ; vdZ esa ls ik;k gqvk va'k
dk miva'khdj.k djds foÔSykiu nwj djus esa lQyrk
çkIr gqbZ vkSj ,d miva'k esa lfØ;rk cuh jghA

blds vykok ,d vkSj vdZ us ekufld jksx ds çfr
lfØ;rk fn[kkbZ gSA vkSj mlus var% ik= vkSj bZuokbVªks
lfØ;rk fn[kkbZ gSA bl vdZ ds

fy, vkxs vyxhdj.k dk dk;Z djus ds fy, lfefr us
lykg nh gSA

esysfj;k jksx ds çfr lfØ; vdZ ls 'kq) lfØ; inkFkZ
vyx djus esa vkSj mldh igpku djds XykSdk#Ôhuksu
uked 'kq) inkFkZ çkIr fd;kA b inkFkZ dk fooj.k 'kq#
esa gks pwdk gS blfy, dk;Z t+kjh j[kus dh lykg ugha nhA

F004

CSM1570/P03/A001

l
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vius iwoZ dke ds vk/kkj ij] dqy 'kSokyks dk ladyu
¼gjs & ] Hkwjs & ] yky & ½ ,oa mudh igpku
fd xbZA bues ls u;s LFkkuksa ls lafdyr leqnzh 'kSoky
iztkfr;k¡ FkhA ;g ladyu ifÜpeh ¼xqtjkr½ ,oa nf{k.k
¼rfeyukMq½ rVks ls fd;k x;kA ehFksukfyd ,oa
tyh; uewuks dks lh Mh vkj vkbZ ¼fo"kk.kq fojks/kh]
fyfiMsfed fojks/kh] gsyesaufVd fojks/kh] ys'esfu;y
fojks/kh½ y[kuÅ( vkbZ vkbZ lh Vh] gSnjkckn ¼ykohZflMy
xfrfof/k½] ,s lh Vh vkj bZ lh] eqEcbZ ¼dSalj fojks/kh½] enj

Vsjslk foÜofo|ky; rfeyukMq ¼dksf'kdkfo"kh½ dks
fofHkUu tSo xfrfof/k;ksa dh tkap gsrq Hkstk x;kA
uewus ds urhts izkIr gq,A cgqr ls uewuks esa
vk'kktud@lfØ;rk ikbZ xbZZA lh Mh vkj vkbZ uewus
¼gkbZij ] dSalj fojks/kh ] fojks/kh & ] VªsiSuslksey]
fojks/kh ½ ,oa ,s lh Vh vkj bZ lh& uewus ¼dSalj
fojks/kh½ xfrfof/k gsrq lfØ; ik;s x;sA

bu xfrfof/k;ksa dks iq"V djus gsrq vkxs dh dkjokbZ dh tk
jgh gSA

387

126 58 203

61

(71)

(68)

219

(29)

18

3 3 3

9 11

2008,

10

60,000

esa fcgkj dh dkslh ck<+ dh nq?kZVuk ds nkSjku
laLFkku viuh ty'kqf)dj.k ds fy, nks ijkfuL;anu
IykUV ds lkFk ck<+ihfM+rks dh lgk;rk ds fy;s igq¡p
x;kA ;g IykUV lha/ks'oj ek/ksiqjk eafnj esa j[kk x;k vkSj

fnu rd ck<+ihfM++r yksxksa dks is;ty miyC/k
djk;kA bl IykUV }kjk ,d fnu esa yhVj

is;ty mRiknu fd;k x;k vkSj cpko ds fy;s vk;s
y'djh tokuksa dks Hkh is;ty miyC/k djk;k x;kA
duZy foØe xqykVh us laLFkku ds çfr gkfnZd /kU;okn
Kkiu fd;kA lh,l,elhvkjvkbZ us bl IykUV ds
ifjpkyu gsrq N dkfeZdksa dks Hkh Hkstk FkkA

VkbEl vkWQ bfUM;k dh fjiksVZ ds vk/kkj ij vejsyh ds
ykBh vkSj yhyh;k rkyqdk ds rhoz ¶yksjkbMxzLr {ks= dh
i=dkjksa ds lkFk vkj vks eksckby oku ysdj eqykdkr dh
vkSj laLFkku }kjk fodflr {kkjh;rk vkSj ¶yksjkbM ,d

lkFk nwj djusokyh Lons'kh çkS|ksfxdh dk mi;ksx djus
ds ckjs esa funZ'ku fd;kA laLFkku dh vkjvks eksckby oku
}kjk vejsyh ds xzkelewg dh leL;k dk fdQk;rh
lek/kku gks ldrk gSA

fdlh Hkh ty 'kqf)dj.k çkS|ksfxdh dk mi;ksx djrs
le; ,d vksj ikuh esa ls {kkj] ¶yksjkbM] vklsZfud tSlh
v'kqf);k¡ mRikfnr ty ls nwj gksrh gSa rks nwljh vkSj 'ksÔ
çokg esa mDr rRoksa dh lkanzrk c<+rh gSA mlh rjg vkj vks
IykUV dk mi;ksx djrs le; lkafnzr çokg dks iqu%
mipfjr djus dh vko';drk jgrh gSA tSls tSls is;ty
ek=k c<+rh gSA mnk- vkj vks ds lkafnzr çokg dks foeqDr
djus ls igys mlesa ls ¶yksjkbM nwj djus ds fy, ,d

çfØ;k fodflr dh xbZ gSA bl çfØ;k esa pwuk rFkk
iksyh,Y;qehuh;eDyksjkbM }kjk teko de vo{ksi.k dk
rjhdk viuk;k x;kA
bl çfØ;k dk mi;ksx djus ij vkj vks vLohd`r çokg esa
ls ¶yksjkbM dh lkanzrk ihih,e ls Hkh de ikbZ xbZA
vkj vks vLohd`r lkanz çokg esa ls 'kq) ikuh dh çkfIr ,oa
¶yksjkbM nwj djus dh çfØ;k ds fy, VkVk daiuh dks
ykblsUl fn;k x;kA

1

csjQwV dkWyst] fryksfu;k ds lg;ksx ls laLFkku us
vQÄkuhLrku ds uksosZth;u ppZ ,M ds lkFk
uedhu tyxzLr QS;kc çkar ¼vQÄkuhLrku½ dks is; ty
miyC/k djkus ds fy;s vkj vks IykUV ds fy;s djkj fd;s
x;sA igys pj.k esa yh@?k.Vk dh {kerkokys
IykUV dk vkMZj çkIr gqvkA laLFkku esa mDr IykUV rS;kj

djds vQÄkuhLrku ds IykUV ifjpkydksa dks laLFkku esa
çf'kf{kr fd;k x;kA esa laLFkku ds nks dkfeZdksa dks
Hkstdj IykUV LFkkfir djds 'kq# fd;s x,A bu IykUV
dh dk;Z{kerk ls larq"V gksdj ogk¡ ds çkf/kdkfj;ksa us vU;
vkSj IykUV LFkkfir djus dk vuqjks/k fd;kA

(NCA)

1000 6

2008

6

leqnzh 'kSoky laHkkfor nok ds :i esa

oksVj fe'ku

xqtjkr ds vejsyh esa ¶yksjkbM rFkk {kkjh;rk nwj djus ds fy, vkj vks IykUV dk fun'kZu

¶yksjkbM ds vfr lkanz çokg dk vi{kkjhdj.k de ¶yksjkbM fofguhdj.k IykUV }kjk çca/ku

uksosZth;u ppZ ,M ds lkFk vkj vks vi{kkjhdj.k IykUV ds ckjs esa djkj
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vklsZuhd ijh{k.k dhV dk fodkl

fdlkjh] jktLFkku esa vkj vks IykUV

leqnzh 'kSoky dh [ksrh esa rVh; yksx ds dks izf'k{k.k iznku djuk

Qly ij dIikQk;dl lsi dk vlj

is;ty esa ls vklsZuhd nwj djus ds fy, ijxuk]
if'pe caxky ds ?kksÔiwj xk¡o ds ?kjksa esa ik¡p u;s ?kjsyw
;wfuV rS;kj djds LFkkfir fd, x,A iwoZ oÔksZ esa ijh{k.k
fd, x, Lrj ls gky esa ls xquk T;knk vklsZuhd ik;k
x;kA ,sls {ks=ksa esa ikuh dks igys fQVdjh ls mipfjr
djds vklsZuhd lkanzrk nwj djus ds ckn ?kjsyw ;wfuV
}kjk 'kq) ty çkIr fd;k x;kA

esa yxk;s x;s ?kjsyw ;wfuV~l dh jsft+u dks fjtujsV

fd;k x;k ftlls yksx yacs le; rd mi;ksx dj ldsA
ekl esa çR;sd ;wfuV }kjk yxHkx yhVj is;ty

mRikfnr fd;k x;kA ;wfuV vHkh vPNk dk;Z dj jgs
gSaA
if'pe caxky ds ?kjks esa LFkkfir fd, x, ?kjsyw ;wfuV~l
}kjk mRikfnr vklsZuhdfoghu ty ijh{k.k djus ds fy,
fdQk;rh vklsZuhd ijh{k.k dhV fodflr fd;k x;k gSA

24

4 5

90%

2005

11 7000

10

lkekftd fe'ku dk;ZØe ds Hkkx ds :i esa]
lh,l,elhvkjvkb lfØ; :i ls foKku ds mi;ksx ds
ek/;e ls rVh; vkcknh ds detksj oxksZa dh lkekftd
vkfFkZd fLFkfr dks c<+kok nsus esa yxk gqvk gSA
lh,l,elhvkjvkb }kjk ,dhd`r izkS|ksfxdh ds fodkl
ds :i esa leqnzh 'kSoky ikS/kksa ls ,d lkFk jl dk rjy
moZjd ds :i esa rFkk rktk dIikQk;dl ls le`)
vo'ks"k & dkjZxhuu ds mRiknu ds fy, rduhd fodflr
dh xbZ gS] ftlds fy, leqnzh 'kSoky ds cM+s iSekus ij
mRiknu dh t:jr gS ogk¡ LFkkuh; Lo;a lgk;rk lewg
¼,l,pth½ dh Hkkxhnkjh ds ek/;e ls [ksrh dh t:jr
gSA laLFkku }kjk Hkkjr esa bl dh [ksrh ds fy, Hkh rduhd
fodflr fd xbZ gS] rVh; Lo;a lgk;rk lewgksa vkSj
,uthvks dks leqnzh 'kSoky ds vkfFkZd egRo vkSj [ksrh ds
egRo dks le>kus ds fy, nl izf'k{k.k dk;ZØe vk;ksftr
fd;s x, gaSA dqy izf'k{kqvksa dks rfeyukMq ds
jkeukFkiqje vkSj rwrhdksfju ftyksa esa fofHkUu rVh; xkaoksa
vFkkZr~ ,okZnh] fdYykdjS] lhfu;kik nqxZgk] eaMie] iacu]
vfj;kadqan] jkesÜoje vkSj equSdnq dks izf'k{k.k fn;k x;k
gSA jkeukFkiqje ftys esa dqyklsdjaifruke iqfYyokly
vkSj rwrhdksfju ftys esa gkcZj {ks= dks leqnzh 'kSoky dh

[ksrh ls izf'k{k.k nsus ds fy, pquk x;kA izf'k{k.k dh vof/k
gj txg ij lkr fnuksa ds fy, r; dh xbZ FkhA izf'k{k.k
dk;ZØe ds nkSjku izfrHkkfx;ksa dks [ksrh ds lHkh vPNs
O;ogkj ds ckjs esa foLrkj ls fl[kk;k tkrk Fkk vkSj
dIikQk;dl vYokjsth] xzkflykfj;k ,nqfyl]
sfyfn,Yyk vljkslk dh leqnz esa [ksrh fy, izf'kf{kr

fd;k x;k gSA [ksrh ds lHkh igyqvksa dks ftles [ksrh
lkexzh dh [kjhn] ckal csM+k dh rS;kjh] cht dh lkexzh
rS;kj djus] cht lkexzh ds cka/kus] j¶V~l cukus] [ksr ds
j[kj[kko] Qly vkSj Qly dh dVkbZ] lq[kkus] iSfdax
vkfn dh tkudkjh iznku dh xbZ gSA izf'k{k.k izksxzke ds
lQy lekiu ds ckn fQ'kj efgykvksa us
dIikQk;dl dh okf.kfT;d [ksrh tkjh j[kh gSa vkSj

:i, @ izfr ekg dh vkSlr dekbZ dj jgh gSaA
fofHkUu dkj.kksa ls eUukj dh [kkM+h ds rVh; xkaoks esa
izf'k{kqvksa }kjk lQyrkiwoZd [ksrh ugha dh tk ldhA
lcls laHkkfor dkj.k lajf{kr {ks= gksus ds dkj.k
dIikQk;dl dh [ksrh ij izfrca/k gks ldrk gSA orZeku esa
dIikQk;dl dsoy ,d 'kSoky gS ftlds fy, Hkkjr esa
cgqr gh vkd"kZd cktkj gSA

365

137

8,000

t

foKku ,oa çkS|ksfxdh foHkkx] ubZ fnYyh dh foÙkh; lgk;
}kjk jktLFkku ds fdlkjh xk¡o esa vkj vks IykUV yxk;k
x;k tks ogk¡ dh thoknksjh cu x;k gSA esa nwjn'kZu
ds VfuZx iksbUV dk;ZØe esa vl ds e/kqj L=ksr ds varxZr

çlkfjr fd;k x;kA IykUV dh dk;Z{kerk ?kVus ij]
mldh dk;Z{kerk c<+kus ds fy;s u;s eksM;qy LFkkfir
djus dk fu.kZ; fy;k x;kA jktLFkku ljdkj rFkk xk¡o
ds yksx laLFkku dh fujarj lsok ls larq"V gSaA

2004

fofHkUu ikd ij fofo/k lkanzrkokys dIikQk;dl lsi ds
çHkko dk v/;;u djus ds fy, {ks=h; rFkk xeyk ç;ksx
fd;s x,A bu ç;ksxksa ls lsi ds i.kZ NaVdko }kjk o`f)]
Qly rFkk xq.koÙkk esa lq/kkj ik;k x;kA dIikQk;dl

lsi ds mi;ksx ls ;qok tsVªksQk ds chtksRiknu esa Hkh
o`f) gqbZA blds mi;ksx ls VekVj dh xq.koÙkk esa

lq/kkj ik;k x;kA blds mi;ksx ls VekVj esa fu;af=r
Qly dh rqyuk esa çksVhu dh o`f+) gqbZA fu;af=r

34.8%

13.23%192



catjHkwfe esa tsVªksQk dh [ksrh

tsVªksQk d`fÔ ds fy, fdlkuksa dk çf'k{k.k

fof'k"V tuu}O;ksa dk forj.k

xqtjkr ds ou foHkkx ds lkFk Hkkxhnkjh }kjk ck;ksMht+y dk ewY;kaduB100

vkSÔ/kh; mi;ksx ds fy, ikS/ks esa ls tSolfØ; v.kq

Qly dh rqyuk esa blds mi;ksx ls ,lksjfcd ,lhM]
vEyh;rk] VksVy lksyhM esa Øe'k%
rFkk o`f) ikbZ xbZA lsi ds mi;ksx ls LFkwy vkSj
lw{e iksÔd rRoksa esa Øe'k%
rFkk dh o`f) ikbZ xbZA
fu;af=r ifjfLFkfr;ksa dh rqyuk esa dIikQk;dl lsi ds
NaVdko fd;s x;s vksfeMhjk ikS/ks dh iksÔd xq.koÙkk
dkcksZgkbMªsV~l çksVhu ikpd js'kk

esa o`f) ikbZ xbZA lsi ds mi;ksx ls ohVkehu lh
c<+kA ewax esa lsi dk mi;ksx djus ls çksVhu rFkk
dkcksZgkbMªsV~l esa Øe'k% rFkk o`f) ikbZ
xbZA xsgw¡ esa fu;af=r ifjfLFkfr;ksa dh rqyuk esa] dk
lsi ds NaVdko ls dkcksZgkbMªsV~l] çksVhu rFkk rsy esa
Øe'k% rFkk o`f) ikbZ xbZA
dIikQk;dl ds i.kZ ij NaVdko ls cktjs esa çksVhu rRo
esa o`f) ikbZ xbZA

23.81%, 24.46%

31.68%

13.24% (N)-67.505 (K)

23.84% (Zn) - 42.61% (Mn)

7.39: 28.04: 35.55%

20.93%

10%

19.43 5.17%

1.0%

39.20, 21.74 31.64%

24.84%

xzkeh.k {ks=ksa esa oSdfYid tSo ÅtkZ fodkl dks nh?kZdkyhu
vkthfodk ds #i esa c<+kok nsdj xzkeh.k yksxksa ds thou
Lrj dk mUu;u djus ds fy, gekjs la'kks/ku ,oa fodkl
dk;ksZ ds }kjk xzkeh.k {ks=ksa esa oSdfYid gfjr ÅtkZ ds
fodkl }kjk nh?kZdkyhu vkthfodk ds #i esa c<+kok nsdj
xzkeh.k yksxksa ds thou Lrj dk mUu;u djus ds ç;kl

fd;s tk jgs gSaA gekjk y{; tsVªksQk dh [ksrh rFkk
O;kikfjd Lrj ij i;kZoj.k vuqdwy ba/ku ds mRiknu dks
c<+kok nsdj mudh vk; esa lq/kkj djus dk Hkh gSA ge
ÅtkZ ds fy, dkcZu vk/kkfjr ba/ku ds ikjaifjd lzksr ds
lgh fodYi ds #i esa fofHkUu tsVªksQk ddlZ ds çk;kstuk
dh laHkforrkvksa dks lkdkj djus ds ç;kl dj jgs gSaA

twu esa mM+hlk rFkk ekpZ esa xqtjkr esa
fdlkuksa ds fy, çf'k{k.k dk;ZØe vk;ksftr fd;k x;kA
çR;sd LFkku ds utnhdh xk¡oksa esa ls yxHkx fdlkuksa us
bl dk;ZØe dk ykHk fy;kA
catjHkwfe ij tsVªksQk dh [ksrh esa vR;af/kd etnwjksa dh
vko';drk jgrh gS vkSj foLr`r iSekus ij xzkeh.k

efgykvksa rFkk xzkeh.k tulewg dks jkstxkjh miyC/k
djkrh gSA tsVªksQk dh [ksrh ls jkstxkjh ds volj dh
miyfC/k rFkk lkekftd Lrj dk mUu;u ugha cfYd xkaoksa
esa bldh [ksrh ds mi;ksx esa yh xbZ catjHkwfe dk Hkh
mUu;u gksrk gSA

2006 2007

60

lh,l,elhvkjvkb }kjk] fofo/k ç;ksxksa ds vk/kkj ij
fof'k"V tuu}O;ksa dh igpku dh xbZ vkSj

gSnjkckn dks çnku fd;s x;s] tks ckn esa vka/kzçns'k esa
mxk;s x;sAICRISAT

de mRltZu vkSj mPp ¶yS'k fcanq ds lh,l,elhvkjvkb
tsVªksQk ck;ksMht+y ds mi;ksx dh laHkkouk ou

foHkkx vkSj xqtjkr ljdkj ds okguks esa lfpo] ou ,oa
i;kZoj.k] ç/kkukpk;Z }kjk çLrkfor fd;k x;k FkkA bl ds
mRlkgh çfrlkn ls ijh{k.k Hkkouxj ou }kjk lapkfyr

fd;k x;kA gekjk v/;;u ck;ksMht+y ds Hkfo";
ifjp; ds fy;s ,oa lklu] fxj vH;kj.; ds ikfjfLFkdh
i;ZVu dks c<+kok nsus vkSj dkcZu QwV fçUV dks de djus
ds fy;s mi;ksxh gksxkA

B100

B100

tSolfØ;rk ds xq.kokys ikS/kksa dh igpku dh xbZ vkSj
bu ikS/kksa ds Hkkxksa dh ØqM fu"dÔZ.k ds fy, çfØ;k dh
xbZA ,sls ØqM fu"dÔZ.kksa dh tSolfØ;rk dk
ewY;kadu djus gsrq fofHkUu ç;ksx'kkykvksa esa Hksts x, rFkk
lh,yvkbZvkj] pSUubZ esa lajf{kr fd;k x;kA ikS/kksa ds Hkkx
dk fQj ls ,d=hdj.k djds rkt+s vdZ dks fu/kkZfjr
ç;ksx'kkykvksa esa iqu%ewY;kadu rFkk vYlj çfrjks/kh

lfØ;rk dh iqf"V ds fy, Hkstk x;kA tSo lfØ; ikS/kksa ds
lw[ks Hkkxksa dks vkjvkj,y] tEew esa laxzg rFkk vU;

iqf"V ijh{k.kksa gsrq Hkstk x;kA chtksa ds uewus lheSi]
y[kuÅ esa Hksts x,A ouLifr laxzgky; ds uewus
,uchvkjvkbZ] y[kuÅ esa tSofpfdRlk ds mi;ksx dh
igpku ds fy, Hksts x,A

37
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49
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CSIR CPYLSlh,lvkbZvkj dk foKku esa ;qok usr`Ro dk;ZØe &

CPYLS   2 – 3 2006uoEcj &

CPYLS   6 – 7 2007uoEcj &

bl dk;ZØe ds fo'ks"k vfrfFk izfrf"Br HkkSfrd'kkL=h rFkk
lsUVj Qksj fQykslksQh ,UM QkmUMs'ku vksQ lk;Ulhl]
ubZ fnYyh ds ekun v/;kid izks- ikFkZ ?kks"k FksA bl

dk;ZØe esa oha d{kk ds] fofHkUu cksMZ ds rstLoh
fo|kfFkZ;ksa us Hkkx fy;kA

10 87

bl dk;ZØe ds fo'ks"k vfrfFk izfrf"Br jlk;.k'kkL=h rFkk
VkVk bULVhV;qV vksQ QUMkesUVy fjlpZ] eqacbZ ds ofj"B

v?;kid izks- isfj;klkeh FksA bl dk;ZØe esa oha d{kk
ds fofHkUu ckMZ ds rstLoh fo|kfFkZvksa us Hkkx fy;kA
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R.D. Rathod, and A.U. Hamidani

K. Eswaran, P.K. Ghosh,
A.K. Siddhanta, J.S. Patolia,
C. Periyasamy, A.S. Mehta,
(Mrs) K.H. Mody, B.K. Ramavat,
K. Prasad,  M.R. Rajyaguru, C.R.K.
Reddy,  J.B. Pandya  and A. Tewari

R.V. Jasra,  P.M. Oza, R.S. Somani,
J.R. Chunawala, M.V. Sheth,
V.V. Thakar, Y.M. Badheka,
J. Ayyer and V.B. Patel

US 7,022,302

UK 2,411,963

US 7,037,476

US 7,041,268

EP 1,534,757
KR 689,982

CN 1,257,106

A process of preparation of
biodegradable film from semi
refined kappa carrageenan

An eco-friendly process for
acylation of alkylated benzene
derivatives

8

A.K. Siddhanta, P.K. Ghosh,
K. Prasad, R. Meena and
A. Bhattacharya

R.V. Jasra, B. Tyagi
and Y.M. Badheka

US 7,067,569

US 7,087,791
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Inventors Patent NoTitle

A process for the generation
of finely divided calcium
carbonate from calcium
carbonate rich industrial by
product

A process for the recovery of
palladium from spent silica

A catalytic process for the
preparation of isolongifolene

An improved process for
cultivation of algae

An improved process for the
single pot synthesis of 2,4,4,6
t e t r a b r o m o - 2 , 5 –
cyclohexadienenone

Preparation of nutrient  rich
salt of plant origin

Preparation of non hazardous
brominating reagents

Animal powered mechanical
device for water desalination

A process for the recovery of
palladium from spent silica

A process for recovery of
common salt and marine
chemicals from brine in
integrated manner

Process for the recovery of
low sodium salt from bittern
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18

19

16
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R.V. Jasra, P.M. Oza, R.S. Somani,
J.R. Chunawala, M.V. Sheth,
V.V. Thakar, Y.M. Badheka,
J. Ayyer and V.B. Patel

A.B. Boricha, H.C. Bajaj,
R.V. Jasra, P. Ghosh and
P.K. Ghosh

R.V. Jasra, B. Tyagi and
M.K. Mishra

C.R.K. Reddy, O.P. Mairh,
P.V. Subba Rao, K. Eswaran,
G.R. Krishnakumar, K.H. Mody
and P.K. Ghosh

A.V. Bedekar; G. Ramachandraiah
and P.K. Ghosh

P.K. Ghosh, M.P. Reddy,
J.B. Pandya, S.M. Vaghela,
M.R. Gandhi, R.J. Sanghvi,
V.G.S. Kumar and M.T. Shah

G. Ramachandraiah, P.K. Ghosh,
A.S. Mehta, S. Adimurthy,
A.D. Jethva and S.S. Vaghela.

N. Pathak, P.K. Ghosh, S.L. Daga,
V.J. Shah and S.N. Patel

A.B. Boricha, H.C. Bajaj, R.V. Jasra,
P. Ghosh and P.K. Ghosh

R.N. Vohra, P.K. Ghosh,
V.P. Mohandas,   H.L. Joshi,
Ms. H.H. Deraiya, R.H. Dave ,
K. Halder, R.B. Yadav,  S.L. Daga,
K.M. Majeethia and U.P. Saraiya

R.N. Vohra, P.K. Ghosh,
M.R. Gandhi, H.L. Joshi,
H.H. Deraiya, R.H. Dave, K. Halder,
K.M. Majeethia, S.L. Daga,
V.P. Mohandas and R.J. Sanghavi

CN 1,272,250

US 7,108,839
EP 1,576,200

US 7,132,582
KR 0,674,626

EP 1,313,360

CN ZL02,830,096.3
RU 2,291,854

MX 243,499

CN ZL02,828,066
MX 244,356

CN ZL02,830,094.7

CN ZL02,830,157.9

EP 1,440,036
CN ZL02,827,765.1

EP 1,470,077
MX 243,887
CN ZL2, 827,765.1
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Inventors

Inventors

Patent No

Patent No

Title

Title

A catalytic process for the
preparation of isolongifolene

An eco-friendly process for
acylation of alkylated benzene
derivates

An eco-friendly method of
preparation of high purity
tetra-bromo bisphenol-A

A novel use of herbal extracts
of salicornia species active
against tuberculosis and process
for the preparation thereof

Process for the preparation of
molecular sieve adsorbent for
selective adsorption of oxygen
from air

Process for the preparation of
a molecular sieve adsorbent for
the adsorptive dehydration of
alcohols

A membrane-based device for
the concentration of aqueous
herbal extract solution

A process for the eco-friendly
synthesis of bromobenzene

1

1

2

2

3

4

5

6

R.V. Jasra, B. Tyagi and
M.K. Mishra

R.V. Jasra,  B. Tyagi and
Y. M. Badheka

P.K. Ghosh, A.S. Mehta,
R.P. Pandya, A.D. Jethva,
S.S. Vaghela and S.N. Mishra

M.R. Rathod, B.D. Shethia,
J.B. Pandya, P.K. Ghosh,
P.J. Dodia, B.S. Srivastava,
R. Srivastava, A. Srivastava
and V. Chaturvedi

R.V. Jasra and C.D. Chudasama

R. V. Jasra, J. Sebastian  and
C. D. Chudasama

P. K. Ghosh, V. J. Shah and
J.B. Pandya

A. V. Bedekar , P. K. Ghosh,
S. Adimurthy and
G. Ramachandraiah

IN 195,683

JP 2005-509162
CN 2003-80110619.3
KR 2006-7008318
EP 03782787.0

IN 196,712

CA 25,41,971

EP 04,787,580.2
KR 2006-7010367

CN 2003-80111010.2
KR 2006-7009633
JP 2005-510884
EP 03819054.2

JP 2005-510555
EP 03818993.2
AU 2003-276557
KR 10-2006-7011666
CN 2003-80110866.8

EP 03780423.4
IL 176321
RU 2003-125419
CN 2003-80111001.3
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US 11/509,755
PCT PCT/IB06/02345

US 10/819,001
AU 2004-318169
CN 2004-80042970.2
IL 178410
EP 04798818.3
MX PA/A/2006/011519
CA 25,52,206

Inventors Patent NoTitle

I m p r o v e d p r o c e s s f o r
simultaneous recovery of
industrial grade potassium
chloride and edible salt enriched
with KCl (low sodium salt)
from bittern

An improved catalytic process
for the preparation of epoxides
from alkenes

Process for production of
glycine micronutrient-enriched
NaCl crystals with near
spherical shape and improved
flow characteristics

Novel integrated process for the
recovery of sulphate of potash
(SoP) from sulphate rich bittern

Improved k-carrageenase
production and a method of
preparation thereof

Low sodium salt of botanic
origin

7

8

9

10

11

12

R.N. Vohra, P.K. Ghosh,
A.B. Kasundra, H.L. Joshi,
R.H. Dave, M.R. Gandhi,
K.J. Langalia, K. Halder,
S.L. Daga, R.D. Rathod,
H.H. Deraiya, P.R. Jadav,
V.P. Mohandas and
A.U. Hamidani

N.H.  Khan, S.H.R. Abdi,
R. Kureshy, S. Singh,  I. Ahmed,
R.V. Jasra and P.K. Ghosh.

P. Dastidar, P.K. Ghosh,
A. Ballabh, D.R. Trivedi,
A. Pramanik and V.G. Kumar

R.N. Vohra, P.K. Ghosh,
H.L. Joshi, R.H. Dave,
M.R. Gandhi, K.J. Langalia,
K. Halder, S.L. Daga,
R.D. Rathod, H.H. Deraiya,
V.P. Mohandas and
A.U. Hamidani

Y.N. Khambhaty,
K.H. Mody and  B. Jha

P. K. Ghosh, K.H. Mody,
M.P. Reddy, J.S. Patolia,
K. Eswaran, R.A. Shah,
B.K. Barot, M.R. Gandhi,
A.S. Mehta; A.M. Bhatt  and
A.V.R. Reddy

EP 04769734.7
KR 2006- 7022379
CN 2004-80042633.3

US 10/745,758
GE 10394353.6
JP 2005-513078
IL 176542
MX   PA/A/2006/007390
CN 2003-80110922.8
BR 016060008218

IL 176482
CN 2003-80110930.2
MX   PA/A/2006/007414
AU 2003-300719
JR 201/2006
CA 25,52,104
JP 2005-512762
BR PI03-18666-0
GB 06147762.3

AU 2003-300706
MX PA/A/2006/007416
KR 2006-7012979
EG 626/2006
JR 200/2006
CA 25,52,206
JP 2005-512748
BR PI0318668-7
EP 03819202.7
CN 2003-80110956



Inventors

Inventors

Inventors

Patent No

Patent No

Patent No

Title

Title

Title

Enhancement of anti tubercular
activity of extract of salicornia

brachiata

Photo-catalytic auto cleaning
process of chilly and turmeric
stains under fluorescent light

Process for the recovery of low
sodium salt from bittern

Iodizing agent and process for
preparation thereof

Nutritious, tasty and affordable
drink from sap of

seaweed and its
preparation thereof

kappaphycus

alvarezii

Preparation of organic-inorganic
hybrid chiral sorbent

A m e t h o d o f r e m o v i n g
phospholipids from rice bran
oil (edible grade) by membrane
process

13

1

1

14

2

3

4

M.R. Rathod, B.D. Shethia,
J.B. Pandya, P.K. Ghosh,
P.J. Dodia, B.S. Srivastava,
R. Srivastava, A. Srivastava,
and V. Chaturvedi

P.K. Ghosh, R.V. Jasra,
D.B. Shukla, A.K. Bhatt and
R.J. Tayade

R.N. Vohra, P.K. Ghosh,
M.R. Gandhi, H.L. Joshi,
H.H. Deraiya, R.H. Dave,
K. Halder, K.M. Majeethia,
S.L. Daga, V.P. Mohandas and
R.J. Sanghavi

P. K. Ghosh,  S.H. Mehta,
J.R. Chunawala,  M.V. Sheth
and M.R. Gandhi

P.K. Ghosh, M.R. Rajyaguru,
J.S. Patolia, P.V. Subba Rao
and M.T. Shah

S.H.R. Abdi, R.I. Kureshy,
N.H. Khan,  R.V. Jasra,
V.J. Mayani and A. Santosh

K. Singh and V.J. Shah

MX
PA/A/2006/011593
AP
AP/P/2006/003773
EP 05757449.3
ZA 2006-07831
BR PI0510918-3

03218/DEL/2006

IL 163,292
KR 10-0,804,196

US 10/879,510
WO:
PCT/IN04/000910
CA 25,75,744
EP 04745133.1

1824/DEL/2006

2160/DEL/2006

2543/DEL/2006
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Inventors Patent NoTitle

Integrated method for
production of carrageenan
and liquid fertilizer from
fresh seaweeds

Process for the preparation of
a molecular sieve adsorbent
for selectively adsorbing
nitrogen and argon from a
gaseous mixture with oxygen

Low sodium salt of botanic
origin

A novel device for estimation
of brine density in solar salt
works from afar

P roduc t i on o f g lyc ine
micronut r ien t enr iched
NaCl crystals with near
spherical shape and improved
flow characteristics

An improved process for the
single pot synthesis of 2,4,4,6
tetrabromo-2,5
cyclohexadienone

An improved catalytic process
for the preparation of epoxides
from alkenes

A process for the recovery of
common salt and marine
chemicals from brine in
integrated manner

Process for the preparation of
a molecular sieve adsorbent
for the size/shape selective
separation of air

2

3

4

5

6

7

8
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K. Eswaran, P.K. Ghosh,
A.K. Siddhanta, J.S. Patolia,
C. Periyasamy, A.S. Mehta,
(Mrs) K.H. Mody,
B.K. Ramavat,  K. Prasad,
M.R. Rajyaguru, C.R.K. Reddy,
J.B. Pandya  and A. Tewari

J. Sebastian and
R.V. Jasra

P.K. Ghosh, K.H. Mody,
M.P. Reddy, J.S. Patolia,
and K. Eswaran

P.K. Ghosh, K.M. Majeethia,
M.R. Gandhi, J.N. Parmar,
S.A. Chauhan, V.P. Mohandas
and A.U. Hamidani

P. Dastidar, A. Ballabh,
P.K. Ghsoh, D.R. Trivedi,
A. Pramanik and V. Kumar

A.V. Bedekar,
G. Ramachandraiah
and P.K. Ghosh

N.H. Khan, S.H.R. Abdi,
R.I. Kureshy, S. Singh, I. Ahmad,
R.V. Jasra and P.K. Ghosh

R.N. Vohra, P.K. Ghosh,
V.P. Mohandas,   H.L. Joshi,
Ms.H.H. Deraiya, R.H. Dave
K. Halder, R.B. Yadav,
S.L. Daga, K.M. Majeethia and
U.P. Saraiya

R.V. Jasra, C.D. Chudasama
and J. Sebastian

CN  ZL02,829,644.3
ID  0,091,080

RU 2,297,276
JP 3,978,060

US 7,208,189

AU 348,764

US 7,220,189

AU 348,765

US 7,235,676

AU 212,675

JP 4,025,228
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Inventors Patent NoTitle

Process for the preparation of
aldol derivatives from alkenes
using catalyst

I m p r o v e d p r o c e s s f o r
simultaneous recovery of
industrial grade potassium
chloride and edible salt enriched
with KCl (low sodium salt)
from bittern

Eco friendly method of
preparation of high purity
tetrabromo bis phenol-A

A process for the recovery of
palladium from spent silica

Process for the preparation of
molecular sieve adsorbent for
selective adsorption of oxygen
from air

An electro chemical method
for oxidation of bromide to
bromine

A process for the generation
of precipitated CaCO from
CaCO rich industrial by
products

3

3

A process for the preparation
of sodium silicate from
kimberlite tailings

An ecofriendly process for
acylation of alkylated benzene
derivatives

11
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14
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19

R.V. Jasra, V.K. Srivastava,
R.S. Shukla, H.C. Bajaj and
S.D. Bhatt

R.N. Vohra, P.K. Ghosh,
A.B. Kasundra, H.L. Joshi,
R.H. Dave, M.R. Gandhi,
K.J. Langalia, K. Halder,
S.L. Daga, R.D. Rathod,
H.H. Deraiya, P.R. Jadav,
V.P. Mohandas and
A.U. Hamidani

G. Ramachandraiah,
P.K. Ghosh, A.S. Mehta,
R.P. Pandya, A.D. Jethava,
S.S. Vaghela and S.N. Mishra

A.B. Boricha, H.C. Bajaj,
R.V. Jasra, P. Ghosh and
P.K. Ghosh

R.V. Jasra and
C.D. Chudasama

G. Ramachandraiah,
P.K. Ghosh, V.R.K.S. Susarla
and S.S. Vaghela

R.V. Jasra, P.M.Oza,
R.S. Somani, J.R. Chunawala,
M.V. Sheth, V.V. Thakar,
Y.M. Badheka, J. Ayyer and
V.B. Patel

R.V. Jasra, H.C. Bajaj,
R.S. Somani, H.M. Mody,
J.R. Chunawala, D.L. Ghelani,
H.N. Ranpara,  D.J. Barochiya,
S. Chandra,  M.K. Dhar,
C.K. Rao, and K. Kumar.

R.V. Jasra, B. Tyagi and
Y.M. Badheka

US 7,294,745

AU 300,706

DE 60,127,652
EP 1,248,760

KR 10-0,792,639

US 7,319,082
KR 803,771

RU 2,316,616

JP 4,084,751

US 7,335,342

CN ZL2003-80110618.3
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Inventors

Inventors

Inventors

Patent No

Patent No

Patent Application No

Title

Title

Title

Catalytic epoxidation of styrene
with molecular oxygen using
metal ion exchanged zeolites

A process  for  the  preparation
of metal formats useful for
making formic and oxalic acids

Process of preparation of
biodegradable films from
semi-refined Kappa Carrageenan

An improved process for the
preparation of non hazardous
brominating reagent

A device  (ridger) useful for
harvesting riding of salt/soil

Photo-catalytic auto cleaning
process of chilly and turmeric
stains under fluorescent light

A process for the preparation
of novel salen chiral transition
metal catalyst useful in
enantio-selective epoxidation
of prochiral olefins

A process for the preparation
of amorphous silica from
kimberlite tailings

20

1

1

21

2

2

3

3

R.V. Jasra and J. Sebastian

R.S. Shukla, R.B. Thorat,
S.D. Bhatt, R.V. Jasra,
A. Hussain and H.J. Padhiyar

P.K. Ghosh, A.K. Siddhanta,
K. Prasad, R. Meena and
A. Bhattacharya

G. Ramachandraiah, P.K. Ghosh,
S. Adimurthy A.V. Bedekar,
and D.B. Shukla

H.N. Patel and S.L. Bhatt

P.K. Ghosh, R.V. Jasra,
D.B. Shukla, A.K. Bhatt
and R.J. Tayade

R.I. Kureshy, N.H. Khan,
S.H.R. Abdi, S.T. Patel,
P.K. Iyer and R.V. Jasra

R.V. Jasra, H.M. Mody,
H.C. Bajaj, R.S. Somani,
J.R. Chunawala, H.N. Ranpara,
D.J. Barochiya, D.L. Ghelani,
S. Chandra, M.K. Dhar and
K. Kumar

US 7,345,182

IN 215,087

GB 0709984.9
AU 2004/ 325362
PH 1-2007-501125
TZ TZ/P/07/00146
ID W00200701698
CN 2004/80044537.2

AU 2003-249,578

IN 216,547

KR 10-2007.7014560
EP 04816680.5
JP 2007-548971

IN  217,134

CA 2592518
ZA 2007/05227
CN 2004/
80044796.5
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Inventors Patent Application NoTitle

A process for the preparation
of zeolite A from kimberlite
tailings

Process for the preparation of
aldol derivatives from alkenes
using catalyst

Nutritious, tasty and affordable
drink from sap of Kappaphycus
alvarezii seaweed and its
preparation thereof

Preparation of organic-inorganic
hybrid chiral sorbent

Green catalytic process for the
synthesis of acetyl salicylic acid

A m e t h o d o f r e m o v i n g
phospholipids from rice bran
oil (edible grade) by membrane
process

A cost-effective process for
preparation of solar salt
having high purity whiteness

An improved process for the
preparation of fatty acid methyl
e s t e r ( b i o d i e s e l ) f r o m
triglycerides oil through
transesterfication

A novel iodizing agent and
preparation thereof

Improved process for the
recovery of sulphate of potash
(SoP) from sulphate rich bittern

4

5

6

7

8

9

10

11

12
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R.V. Jasra, R.S. Somani,
H.M. Mody, H.C. Bajaj,
J.R. Chunawala, H.N. Ranpara,
D.J. Barochiya, D.L. Ghelani,
(All from CSMCRI,Bhavnagar)
S. Chandra,  M.K. Dhar,
K. Rao, and K. Kumar
(All from NMDC, Hyderabad)

R.V. Jasra, V.K. Srivastava,
R.S. Shukla, H.C. Bajaj,
and S.D. Bhatt

P.K. Ghosh, M.R. Rajyaguru,
J.S. Patolia, P.V. Subba Rao
and M.T. Shah

S.H.R. Abdi, R.I. Kureshy,
N.H. Khan,  R.V. Jasra,
V.J. Mayani and A. Santosh

R.V. Jasra, B. Tyagi and
M.K. Mishra

K. Singh and V.J. Shah

I. Mukhopadhyay, P.K. Ghosh,
V.P. Mohandas, A.U. Hamidani,
V.R.K. Susarla and
R.J. Sanghavi

P.K. Ghosh, S. Adimurthy,
M.R. Gandhi,  N.K. Vaghela,
M.R. Rathod,  B.D. Shethia,
J.B. Pandya,  R.A. Parmar,
P.J. Dodia, M.G. Patel,
D.R. Parmar and S.N. Patel

P.K. Ghosh, S.H. Mehta,
J.R. Chunawala, M.V. Sheth
and  M.R. Gandhi

P. Paul, P.K. Ghosh,
K.J. Langalia, P.S. Subramanian,
E. Suresh , S. Patra and
P. Agnihotri

CA 2592499
CN 200480044790.8
ZA 2007/05224
US 12/016970

CN 200480044797
EP 4816688.8

WO PCT/IN07/00338
US 11/891763

WO PCT/IN07/00376

US 11/859001

US 11/986805

EP 05824311.4
US 11/992533
CN 2005/ 80051704.0

IL 189618
AU 2004324250
ID W00200800714

AU 2004325827

IL 190373
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Inventors Patent Application NoTitle

Process for the manufacture of
finely divided precipitated silica

Green catalytic process for the
synthesis of acetyl salicylic acid

A stable iodine water concentrate
formulation to iodinate drinking
water for the effective prevention
of iodine deficiency disorders

An improved process of
preparation of common salt
of high purity from brines in
solar salt pans

A solid nutrient media useful
for isolating and identifying
alkali-philic bacteria

Free flowing 100-500 mm size
spherical crystals of common
salt and process for preparation
thereof

A process for the preparation
of stable iodate-exchanged
synthetic hydrotalcite with
zero effluent discharge

1

2

3

4

5

6

7

R.V. Jasra,  H.M. Mody,
R.S. Somani,   H.C. Bajaj,
D.B. Shukla and  N. Ramesh

R.V. Jasra,  B. Tyagi and
M.K. Mishra

G. Ramachandraiah,
D. Livingston, A.  Husain  and
D.B. Shukla

A. Kumar,  P.K. Ghosh,
V.P. Mohandas,
I. Mukhopadhyay,
J.J. Shukla  and R.J. Sanghavi

G. Gnanasekaran,  K.H. Mody,
S. Datta and  B. Jha

I. Mukhopadhyay, P.K. Ghosh
and V.P. Mohandas

P.K. Ghosh, M.R. Gandhi,
S.H. Mehta ,
G. Ramachandraiah,
J.R. Chunawala,  M.V. Sheth,
and G.S. Gohil
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Ultrafast H-Bonding
dynamics of fluoride
sensing ruthenium
complexes.

A safe, efficient and
environment friendly
brominating reagents
as boon to chemists
and druggists

Redox switchable NIR
dye derived from
R u - d i o x o l e n e -
porphyrin system and
poss ib l e e l ec t ron
transfer dynamics

Self assembled helical
strands and hollow
microtubes of some
organic dicarboxylic
acids

DFT calculation on
a new chiral and
achiral proton sponge

Phenol and
catechol-based
Ru(II)-polypyridyl
complexes as new
class of colorimetric
sensors for fluoride
ion

1

2

3

4

5

6

Trombay Symposium
on Radiation and
Pho to -chemis t ry,
January 5-9, 2006

International
Symposium on
Advances in Organic
Chemistry
(INSOC),
January 9-12, 2006

Workshop on radiation
and Photochemistry
(PUWORP-2006),
January 10-11, 2006

RSC-West India
Section Student
Symposium-2006,
October 13-14, 2006

RSC-West India
Section Student
Symposium-2006,
October 13-14, 2006

Royal Society of
Chemistry-WIS
Student
Symposium –2006
(RSC-WIS 2006),
October 13-14, 2006

BARC, Mumbai

School of Chemical
Sci., Mahatma
Gandhi University,
Kottayam, Kerala

Pune University,
Pune

Department of
Chemistry Faculty
of Science,
M.S. University
Vadodara

Dept. of Chem.
Faculty of Science,
M.S. University,
Vadodara

M.S. University,
Vadodara

D. Amilan Jose,
Prasenjit Kar,
Debasis Koley,
Bishwajit Ganguly,
Walter Thiel,
Hirendra N. Ghosh,
Amitava Das

S. Adimurthy,
G. Ramachandraiah,
P.K. Ghosh

Amitava Das

P. Mosae
Selvakumar,
E. Suresh,
P.S. Subramanian

Ajeet Singh,
Shampa
Chakraborty,
Bishwajit Ganguly

D. Amilan Jose,
Prasenjit Kar,
M Suresh,
Debasis Koley,
Bishwajit Ganguly,
Walter Thiel,
G.Ramakrishna,
Dipak K. Palit and
Hirendra N. Ghosh,
Amitava Das

4. Papers / Lectures Presented in Seminars / Symposia
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Anion controlled
nano-structure
generation from
t r i s b i p y r i d y l
ru then ium(I I )
Complexes

S u b s t i t u t e d
cis-azadecalines as
p r o t o n s p o n g e :
A density functional
Study

Interfacial electron
transfer dynamics in
osmium polypyridyl
complexes sensitized
T i O a n d Z r O
nano-particles

2 2

Photoresponsive
molecular
half-subtractor based
on 2,2'-bipyridyl-3,
3'-diol

DNA binding
properties of a newly
synthesized Ru(II)-
polypyridyl complex

Fluorescent molecular
sensors: Synthesis
and ion recognition
study

Viable staining for
prokaryotes and
eukaryotes with
a Zn(II)-complex
of Bis-pyridine
amine derivative.

7

8

9

10

11

12

13

Royal Society of
Chemistry-WIS
Student
Symposium –2006
(RSC-WIS 2006),
October 13 14, 2006-

International
Symposium on
material Chemistry,
December 4-8, 2006

National Symposium
on Radiation and
Photochemistry
(NSRP 2007),
January 29-31, 2007

National Symposium
on Radiation and
Photochemistry
(NSRP 2007),
January 29-31, 2007

National Symposium
in Chemistry
(NSC-9) (2006),
February 1-4, 2007

National seminar on
Emerging Trends in
Supramolecular
Research,
March 30-31, 2007

National Symposium
on Modern Trends in
Inorganic Chemistry
(MTIC-XII),
December 6-8, 2007

M.S. University,
Vadodara

Chemistry Division,
Bhabha Atomic
Research Centre,
Mumbai

Madras University,
Chennai

Madras University,
Chennai

Madras University,
Chennai

Gujarat University,
Ahmedabad

IIT Madras,
Chennai

Amrita Ghosh,
D. Amilan Jose,
Krishna Kumar,
Amitava Das

Ajeet Singh,
Shampa
Chakraborty,
Bishwajit
Ganguly

Sandeep Verma,
Prasenjit Kar,
Amitava Das,
Dipak K. Palit,
Hirendra N. Ghosh

M. Suresh,
D. Amilan Jose,
Amitava Das
(Best Poster Award)

Amrita Ghosh,
Amit Mandoli,
D. Krishna Kumar,
Tamal Ghosh,
Bhavanath Jha,
Amitava Das

Subrata Patra and
Parimal Paul
(Best Poster Award)

D. Amilan Jose,
Amrita Ghosh,
Anupama Shrivastav,
Sanjiv K. Mishra,
Sandhya Mishra,
Amitava Das
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Chiral coordiantion
polymer:
Phenanthroline induced
inclusion of helical
water chain in
[{Cu(L- tryp)(Phe)}
(ClO )(3H O)]4 2

Luminescent
metalloreceptors of
Ru(II) and Re(I):
synthesis,
electrochemical
behaviour and optical
sensing towards
cations and anions

Half-subtactor
operation in pH
responsive
N-Heterocyclic amines

Polypyridyl-based
metal complexes
of ruthenium(II)
and/or osmium(II):
Synthesis,
characterization,
photo-induced
activity and ion
recognition Study

A computational
study towards the
rotational barriers of
thioamides

DFT calculation on a
new chiral and
achiral proton
sponges

Electrochemical
properties of
multi-wall carbon
nano-tubes: Effect of
heat treatment on the
LI ion insertion process

14

15

16

17

18

19

20

Symposium on
Modern trends in
Inorganic Chemistry
(MTIC-XII),
December 6-8, 2007

Symposium on
Modern trends in
inorganic chemistry
(MTIC-XII),
December 6-8, 2007

Trombay Symposium
on Radiation and
Photochemistry
(TSRP 2008),
January  7-11, 2008

10 CRSI National
Symposium 2008
CRSI-Medal Lecture,

th

31 Jan- 3 Feb, 2008

10 CRSI National
Symposium 2008,

th

31 Jan- 3 Feb, 2008

5 All Gujarat
Research Scholars,
Meet (AGRSM 08),

th

February 15, 2008

Green Chemistry
Seminar in Indian
Council of Chemists,
December
27-29 , 2006

IIT Madras,
Chennai

IIT Madras,
Chennai

Pune

Indian Institute
of Science,
Bangalore

Indian Institute
of Science,
Bangalore

Department of
Chemistry, Faculty
of Science, M.S.
University, Vadodara

Birla College,
Kalyan, Mumbai

P. Mosae Selvakumar,
E. Suresh,
P.S. Subramanian

Subrata patra,
Sreenidhi,

Vinod P. Boricha,
E.Suresh,
Parimal Paul

K. R.

M.Suresh,
A. Ghosh,
Amitava Das
(Best Poster Award)

Parimal Paul

M. K. Kesharwani,
Bishwajit Ganguly

Ajeet Singh,
Bishwajit Ganguly

I. Mukhopadhyay
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Robust nanostructure
o f p o r p h y r i n
derivatives by mixing
solvent approach
through non-bonded
interaction

Imidazolium based
room temperature
ionic liquids: unique
transitions in internal
pressure

Achieving sustainable
technologies through
chemistry

Control of nano-sized
interlayer space of
lamellar vanadyl
benzylphosphate

P r e p a r a t i o n o f
Fe-promoted vanadyl
pyrophosphate through
nanospace sandwich

Recent developments
in the
hydroformylation
processes in
manufacturing of fine
chemicals

Purification of calcium
carbona te - r i ch by
product of fertilizer
industry to precipitated
calcium carbonate

Recovery of palladium
from palladium
phthalocyanine
complex adsorbed on
silica

21

22

23

24

25

26

27

28

International Conf.
on Nano Science and
Nano Technology
(ICONSAT 2006),
March 16-18, 2006

National symposium
on modern trends in
chemical sciences,
October 6-7, 2006

Key note address in
the Seminar on
Advances in
Chemistry,
June 18, 2006

Zeolites and
Microporous Crystals
(ZMPC 2006)
July 31-August 2,
2006

Symposium on Design
of Advanced Materials
Using Nano-space
(ISDAM-2006),
August 4, 2006

59th Annual Session
of Indian Institute of
Chemical Engineers
CHEMCON-2006,
December 27-30, 2006

59th Annual Session
of Indian Institute of
Chemical Engineers
CHEMCON-2006,
December 27-30, 2006

59th Annual Session of
Indian Institute of
Chemical Engineers
CHEMCON-2006,
December 27-30, 2006

Indian Habitat
Center, New Delhi

Department of
Chemistry,
Kurukshetra
University,
Kurukshetra

V P Science
College,
S.P. University,
V. V. Nagar

Yonago, Tottori
Prefecture, Japan

International Osaka
University, Japan

GNFC, Bharuch

GNFC, Bharuch

GNFC, Bharuch

A. Ghosh, A. Jose,
A. Das,
I. Mukhopadhyay

Arvind Kumar

R.V. Jasra

Atsushi Satsuma,
Hironaka Kanbe,
S. Kannan,
Shin-ich Komai,
Tadashi Hattori

S. Kannan,
Hironaka Kanbe,
Takuya Ohkura,
Tadashi Hattori,
Atsushi Satsuma

S.K. Sharma,
P.A. Parikh,
R.V. Jasra

J.R. Chunawala,
R.S. Somani,
R.V. Jasra,
J.H. Patel,
V.B. Patel, J. Ayyer

A.B. Boricha,
H.C. Bajaj,
P.K. Ghosh,
R.V. Jasra
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Clean chemical
transformation
through catalysis

S y n t h e s i s a n d
characterization of
Mg-Al-hydrotalcite

Single step, solvent
free synthesis of
7-substituted 4-methyl
coumarins over
nano-crystalline
sulfated zirconia
catalyst

Synthesis and
characterization of
SiO -ZrO  mixed
oxides xerogel and
aerogel prepared by
sol-gel technique

2 2

Hydrogen sorption in
transition metal
exchanged zeolite X

Adsorption of Cu
on amino -
functionalized silica
gel from aqueous
solution of copper
sulphate

2+

Synthesis of Co(II)
Al(III) HT-like
materials: A
comparative study
of different
methodologies

29

30

31

32

33

34

35

Annual Meeting of the
Chemical Research
Society of India
(CRSI) and
National Symposium
in Chemistry (NSC-9),
February 1-4, 2007

Poster  presentation
in the National
Symposium in
Chemistry (NSC-9),
February 1-4, 2007

Poster presentation in
the “International
Conference on
Materials for the
Millennium”,
March 1-3, 2007

Poster presentation in
the “International
Conference on
Materials for the
Millennium”,
March 1-3, 2007

Poster presentation
in the “International
Conference on
Materials for the
Millennium”,
March 1-3, 2007

Poster presentation in
the “International
Conference on
Materials for the
Millennium”,
March 1-3, 2007

Poster presentation
in the “International
Conference on
Materials for the
Millennium”,
March 1-3, 2007

Delhi University,
Delhi

Delhi University,
Delhi

Department of
Applied Chemistry,
Cochin University
of S&T (CUSAT),
Kochi

Department of
Applied Chemistry,
Cochin University
of S&T (CUSAT),
Kochi

Department of
Applied Chemistry,
Cochin University
of S&T (CUSAT),
Kochi

Department of
Applied Chemistry,
Cochin University
of S&T (CUSAT),
Kochi

Department of
Applied Chemistry,
Cochin University
of S & T, (CUSAT),
Kochi

R.V. Jasra

Beena Tyagi,
Ulka Sharma,
R.V. Jasra

Beena Tyagi,
M.K. Mishra,
R.V. Jasra

Beena Tyagi,
K.B. Sidhpuria,
R.V. Jasra

K.P. Prasanth,
H.C.  Bajaj,
R.V. Jasra

Manu Vasudevan,
H.M. Mody,
H.C. Bajaj,
R.V. Jasra

C.M. Jinesh,
J.C.A. Antonyraj,
S. Kannan
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Photo-catalysis in
commercial situations

Pro-activity nature:
An ability to be more
effective

Chemazole

Nano clays in
pharmaceuticals and
healthcare products

A whiff of nano,
hybrid and molecular
materials

Molecular recognition
in nanoporous
materials

Prospects &
opportunities for
membrane technology
in drinking water and
wastewater treatment
in Indian context:
CSMCRI's experience

Membrane
technologies for water
purification

36

37

38

39

40

41

42

43

Lecture delivered in
the UGC sponsored
National Workshop
on “Photo and
Analytical Chemistry”,
March 7-8, 2007

Lecture delivered in
the UGC sponsored
National Workshop on
“Photo and Analytical
Chemistry”,
March 7-8, 2007

Lecture National
Symposium on Future
Directions in Catalysis,
March 9, 2007

Lecture Nirma
University of Science
& Technology,
March 16, 2007

Seminar on “Recent
Advances on Material
Science”
March 25, 2007

National Seminar on
Emerging Trends in
Supramolecular
Research,
March 30, 2007

International Workshop
on R & D Frontiers in
Water and Wastewater
Management,
January 20-21, 2006

Developments  in
Waste Water Recycling
and Water Purification
Technologies-
Reaching out to the
people,
March 21-22, 2006

International
College of Girls,
Jaipur

International
College
of Girls, Jaipur

Institute of
Technology, Nirma
University,
Ahmedabad

Nirma University
of Science &
Technology,
Ahmedabad

Saurashtra
University, Rajkot

Department of
Chemistry, Gujarat
University,
Ahmedabad

NEERI, Nagpur

IIT, Delhi

R.V. Jasra

R.V. Jasra

R.V. Jasra

R.V. Jasra

R.V. Jasra

R.V. Jasra

A.V.R. Reddy,
C.V. Devmurari,
J.J. Trivedi,
A. Prakash Rao,
S.V. Joshi,
P. K. Ghosh

A.V.R. Reddy
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Complexity of silicate/
aluminosilicate
polymerisation: Some
insights using small
angle X-Ray scattering
study

Membrane separations
in green chemical
processes

Small angle neutron
scattering from
nanoscale building
blocks of polyamide
'Reverse Osmosis'
membrane

Functionalized
polysulfone
membranes:
Characterization and
their separation
performances

Techniques for
water desalination
& wastewater
treatment: Prospects
and opportunities

Carbon nano tube
membranes for water
desalination

Chlorine stability of
fully aromatic and
aromatic-aliphatic
polyamide thin film
composite membranes

Preparation,
characterization and
acid stability of poly
(acrylonitrile-co-
itaconic acid)
ultra-filtration
membranes

44

45

46

47

48

49

50

51

13th International
Conference on Small
Angle Scattering,
July 9-13, 2006

Workshop on Green
Chemistry,
September 2006

DAE Solid State
Physics Symposium,
December 28-31, 2006

43rd Annual
convention of
chemists,
2006

Workshop in Hindi on
Water purification
technologies,
December, 2006

Trombay symposium
on desalination and
water reuse,
February 7-9, 2007

Trombay symposium
on desalination &
water reuse,
February 7-9, 2007

Trombay symposium
on desalination &
water reuse,
February 7-9, 2007

Kyoto, Japan

M.S. University,
Vadodara.

Bhopal, India

B. A. M.
University,
Aurangabad

RRL, Bhubaneswar

BARC, Mumbai

BARC, Mumbai

BARC, Mumbai

P.S. Singh

A.V.R. Reddy

P.S. Singh,
V.K. Aswal,
P.K. Ghosh,
S.V. Joshi,
A.P. Rao,
P.S. Goyal

P. Yogesh, P. Paul,
S. Basu,
A. Bhattacharya

Kripal Singh

H. Raval,
Jaydev Gohil

D. Manish,
P.R. Buch,
A.Prakash Rao,
J.J. Trivedi,
A.V.R. Reddy

Y. Dave, V. Balaji,
A.V.R. Reddy
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Organic-inorganic
composite
proton-exchange
membranes in
aqueous media for
fuel cell applications

Modified biomaterial:
N-Methylene
phosphonic and
quaternized chitosan
composite membranes
for electrolyte
separations

Electrochemical
treatment of azodyes
by dimentionally
stabilized catalytic
anode

“Ships for scrap at
Alang  Sosiya:
Looming of small
plastics in marine
sediments” Algalita
Marine Research
Foundation. AMRF,
USA

pH controlled transport
of proteins through
charged membranes
under coupled driving
forces

Organic-inorganic
composite
polyelectrolyte
membranes for direct
methanol fuel cell
applications

Can indigenous
membranes work?
New frontiers -
emerging applications
for alkali industry

52

53

54

55

56

57

58

National Symposium
on Modern trends in
Chemical Sciences,
October 6-7, 2006

National Symposium on
Modern trends in
Chemical Sciences,
October 6-7, 2006

State Level Seminar
2006 on Recent
Advances in Chemistry,
June 18-19, 2006

Plastics in the Marine
Environment: Impacts,
Analysis, and Fates,
June  12-13 , 2006

9 CRSI National
Symposium in
Chemistry,

th

February 1-4, 2007

International
Conference on
Polymeric Materials in
Power Engineering,
October 4-6, 2007

International
Conference on Alkali
Industry –Strategies
For Globalization &
Increasing
Competitiveness of
the Alkali Industry,
March  14-15, 2007

Kurukshetra
University

Kurukshetra
University

VP & RPTP
Science College,
Vallabh Vidyanagar

Southern California
Academy of Science
(SCAS), Pepperdine
University, Malibu,
USA

Department of
Chemistry, Delhi
University, Delhi

Central Power
Research Institute,
Bangalore

Hotel Taj Residency,
Vadodara

Vinod K. Shahi

Arunima Saxena,
Arvind Kumar,
Vinod K. Shahi

J.P. Mehta,
P.N. Bhatt,
B.B. Mehta,
V.N. Sutaria,
G. Ramachandraiah

G. Ramachandraiah

Arunima Saxena,
Vinod K. Shahi

Bijay P. Tripathi,
Vinod K. Shahi

G. Ramachandraiah
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Production of ultra
pure water by EDI
method

Phycoerythrin content
in

(T.Tanaka & Pham
Hoang Ho) from
different localities
along Indian coast in
relation to ecological
factors

porphyra
vietnamensis

Seaweed biodiversity:
A global perspective
and prospects for
future research

Isolation, purification,
characterization and
application of agarase
from a marine Bacillus
megaterium

Evaluation of
biosurfactant/
bioemulsifier
produced by

sp.Planococcus

Biosorption of Hg(II)
on dead biomass of
marine Aspergillus
niger

Seaweeds
micro-propagation
techniques and their
potentials: An over
view

59

60

61

62

63

64

65

Symposium on
Desalination & Water
Reuse, February 2007

International
Conference on
Applied Phycology
Delhi,
February 14-15, 2006

Algal biodiversity and
its role in
bioremediation,
September 23-25,
2006

National Conference
on Emerging Trends
in Microbiology
& Biotechnology,
January 29-30, 2007

National Conference
on Emerging Trends
in Microbiology &
Biotechnolog,
January 29-30, 2007

International
Conference on
Biology of Yeasts and
Filamentous Fungi,
February 15-17, 2007

19 International
Seaweed Symposium
on “Seaweeds: Science
and Technology for
Traditional and
Modern Utilization”,

th

March 26-31, 2007

BARC,
Mumbai

Delhi

RKM Vivekananda
College, Chennai

Bikaner, Rajasthan

Bikaner, Rajasthan

National Chemical
Laboratory, Pune

International
Conference Center
in Kobe, Japan

S.K. Thampy,
B.S. Makwana,
B.G. Shah

Sanjiv K. Mishra,
Sandhya Mishra,
K. Ganesan,
Vaibhav A. Mantri,
P.V. Subba Rao

C.R.K. Reddy,
B. Jha

Yasmin Khambhaty,
K.H. Mody,
B. Jha

Anita Iyer,
K.H. Mody,
B. Jha

Yasmin Khambhaty,
K.H. Mody,
B. Jha

C.R.K. Reddy,
B. Jha, Y. Fujita,
M. Ohno
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Comparison of spore
output and viability in

and . from
India

Gracilaria corticata
G  dura

Liquid seaweed
fertilizer as a source of
nutrients to crops

Effect of plant growth
promoting
rhizobacteria and
vesicular arbuscular
mycorrhiza on nutrient
content of jatropha
( L.)Jatropha curcas

Nutrient rich vegetable
health salts

Natural resources
conservation use and
sustainability in dry
lands

Pollen fertility studies
in various provenances
of Jatropha curcas

Response of Jatropha
curcas grown on
wasteland to nitrogen
and phosphorus
fertilization

Floral biology and
flowering behavior
of J.curcas

66

67

68

69

70

71

72

73

19 International
Seaweed Symposium
on “Seaweeds: Science
and Technology for
Traditional and
Modern Utilization”,

th

March 26-31, 2007

National Seminar on
Standards and
Technologies of
Non- Conventional
Organic Inputs,
April 8-9, 2006

International
Conference on
Bio-Fuel Vision 2015,
October 3-15, 2006

Third Nutraceutical
Summit,
November
15 -17, 2006

Regional Conference
on Wasteland
Development,
December 18-20, 2006

National Seminar on
“Reproductive Biology
of Angiosperms”,
February 27-28, 2007

National workshop on
Biofuels,
March 22-23, 2007

International seminar
on - agronomy
and genetics,

J.curcas

March 26-28, 2007

International
Conference Center
in Kobe, Japan,

P.D.C.S.R.
(ICAR),
Meerut (UP)

Bikaner, Rajasthan

Mumbai,
Maharastra

Bhuj, Gujarat

Botany Department,
Smt. S.M.Panchal
Science College,
Talod, Gujarat

MERADO,
Ludhiana, Punjab

Wageningen,
The Netherlands

V.A.
M.C.
C.R.K.
B.

Mantri,
Thakur,

Reddy,
Jha

J.S. Patolia,
S.T. Zodape,
D.R. Chaudhary,
Arup Ghosh,
M.R. Rajyaguru

D.R. Chaudhary,
Arup Ghosh,
J. Chikara,
J.S. Patolia

P.K. Ghosh,
M.P. Reddy,
K.H. Mody,
M.R. Gandhi,
N.R. Vyas

M.P. Reddy,
D.R. Chaudhary

Aniruddha Singh
Zala, Aruna R.
Prakash, J. Chikara,
J.S. Patolia

Arup Ghosh,
D.R. Chaudhary,
J. Chikara,
H.M. Bhuva,
D.R. Parmar,
J.S. Patolia

Aruna R. Prakash,
J.S. Patolia,
J. Chikara,
G.N. Boricha 239



Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Provenance trial for
selection of high
yielding Jatropha
curcas on wastelands

Response of
under different spacing
to Jatropha de-oiled
cake

J.curcas

Response of
grown on wasteland
to N&P

J.curcas

Improvement of a
degraded Entisol with

under an India
semi arid condition
J.curcas

Genetic improvement
of
adaptability and oil
yield

Jatropha curcas

74

75

76

77

78

International seminar
on , agronomy
and genetics,

J.curcas

March 26-28, 2007

International seminar
on , agronomy
and genetic,

J.curcas

March 26-28, 2007

International seminar
on agronomy
and genetics,

J.curcas

March 26-28, 2007

International seminar
on “ , agronomy
and genetics”,

J.curcas

March 26-28, 2007

Paper read in FACT
Seminar,
March 26-28, 2007

Wageningen,
The Netherlands

Wageningen,
The Netherlands

Wageningen,
The Netherlands

Wageningen,
The Netherlands

Wageningen,
Netherlands

J.S. Patolia,
J. Chikara,
Aruna R. Prakash,
Arup Ghosh,
H.M. Bhuva,
D.R. Chaudhary

Arup Ghosh,
J.S. Patolia,
D.R. Chaudhery,
J. Chikara, S.N. Rao,
D. Kumar,
G.N. Boricha,
Aniruddha Zala

J.S. Patolia,
Arup Ghosh,
J. Chikara,
D.R. Chaudhary,
D.R. Parmar,
H.M. Bhuva

J.O. Ogunwole,
J.S. Patolia,
D.R. Chaudhary,
Arup Ghosh,
J. Chikara

M.P. Reddy,
J. Chikara,
J.S. Patolia,
Arup Ghosh

Room temperature
ionic liquids: Dual
nature and unique
physical - chemical
properties

Chiral polymeric
vanadium (V) salen
complexes as efficient
and recyclable
catalysts for the
asymmetric addition
of trimethylsilyl
cyanide to aldehydes

79

80

National Conference
on recent advancement
and developments
in chemical sciences,
January 7-8, 2008

18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

P. G. Department
of Chemistry,
DAV College,
Abohar, Punjab

Indian Institute of
Petroleum,
Dehradun

Arvind Kumar

Santosh Agrawal,
N.H. Khan,
R.I. Kureshy,
S.H.R. Abdi,
V.J. Mayani,
R.V. Jasra
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Isomerization of
eugenol to isoeugenol
on transition metal
modified hydrotalcites

Development of
organic-inorganic
hybrid chiral sorbent
for chiral resolution
of racemic compounds

Oxidative kinetic
resolution of secondary
alcohols catalyzed by
recyclable chiral
dimeric Mn(III)
salen catalyst

Recylable polymeric
Cr(III) salen
complexes catalyzed
enantioselective
aminolytic kinetic
resolution (AKR)
of epoxidestrans

Isomerization of
longifolene to tetralene
derivative over
nano-crystalline
sulfated-zirconia

Hantzsch pyridine
synthesis using layered
double hydroxides as
solid base catalysts

4-Methyl-2-pentanol
dehydration over
SiO -ZrO  mixed
oxide xerogel and
aerogel prepared by
sol-gel technique

2 2

81

82

83

84

85

86

87

18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

National Symposium
& Indo-US Seminar
on Catalysis,
April  16-18,  2007

18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

Poster presentation,
in the 18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

Poster presentation,
in the 18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

Poster presentation,
in the 18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

Indian Institute of
Petroleum,
Dehradun

Indian Institute of
Petroleum,
Dehradun

Indian Institute
of Petroleum,
Dehradun

Indian Institute of
Petroleum,
Dehradun

Indian Institute
of Petroleum,
Dehradun

Indian Institute of
Petroleum,
Dehradun

Indian Institute of
Petroleum,
Dehradun

C.M. Jinesh,
J.C.A. Antonyraj,
S. Kannan

V.J. Mayani,
S.H.R. Abdi,
R.I. Kureshy,
N.H. Khan,
Santosh Agrawal,
R.V. Jasra

Kavita Pathak,
A. Bhatt,
S.H.R. Abdi ,
R.I. Kureshy,
N.H. Khan,
R.V. Jasra

A. Bhatt
R.I. Kureshy,
S. Singh,
N.H. Khan,
S.H.R. Abdi,
R.V. Jasra

,

Beena Tyagi,
M.K. Mishra,
R.V. Jasra

J.C.A. Antonyraj,
S.Kannan.

Beena Tyagi,
K.B. Sidhpuria,
R.V. Jasra
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Hydrotalcite for
CO  adsorption2

Toluene
hydrodearomatization
over Rh supported
ZSM-5 for cleaner
transportation fuels

Catalytic epoxidation
of alkenes with
CO – exchanged
zeolite-X
heterogeneous
catalyst using
molecular oxygen
under pressure

2+

Ruthenium complex
catalyzed oxidation
of methane by
molecular oxygen at
moderate pressure
under homogeneous
conditions

Solvent free aldol
condensation of
propanal using solid
base catalysts

α-Pinene oxidation
using molecular
oxygen with metal ion
exchanged zeolites

Comparative study of
hydrogenation of cyclic
olefins in presence of
RuCl (PNP ) and
RuCl (PPh )

2 3

2 3 3

88

89

90

91

92

93

94

Poster presentation,
in the 18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

Poster presentation,
in the 18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18, 2007

Poster presentation,
in the 18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

Poster presentation,
in the 18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

Poster presentation,
in the 18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

Poster presentation,
in the 18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18, 2007

Poster presentation,
in the 18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

Indian Institute of
Petroleum,
Dehradun

Indian Institute of
Petroleum,
Dehradun

Indian Institute of
Petroleum,
Dehradun

Indian Institute of
Petroleum,
Dehradun

Indian Institute of
Petroleum,
Dehradun

Indian Institute
of Petroleum,
Dehradun

Indian Institute
of Petroleum,
Dehradun

Beena Tyagi,
Ulka Sharma,
R.V. Jasra

K.B. Sidhpuria,
P.A. Parikh,
Pratap Bahadur,
R.V. Jasra

K.M. Jinka,
Jince Sebastian,
R.V. Jasra

M.D. Khokhar,
S.D. Bhatt,
R.S. Shukla,
R.V. Jasra

S.K. Sharma,
Parimal A. Parikh,
R.V. Jasra

M.V. Patil,
M.K. Yadav,
R.V. Jasra

R.S. Dhayal,
D.U. Parmar,
H.C. Bajaj,
R.V. Jasra
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Photocatalytic
behaviors of Fe (III)
doped titania
semiconductors
prepared from
different Fe(III)
ion source

Co(II)-exchanged
zeolite X as efficient
heterogeneous catalyst
for epoxidation of
alkenes using
molecular oxygen

Participation in
Workshop on Light
Path to India

Baeyer-Villiger
oxidation of cyclic
ketones over
microwave
synthesized
mesoporous Sn-ZSM-5

Introduction to
nano-materials

Future directions
in catalysis

Novel materials for
environmental
challenges

95

96

97

98

99

100

101

Poster presentation,
in the 18 National
Symposium &
Indo-US Seminar on
Catalysis,

th

April  16-18,  2007

Oral Presentation at
Korea-Japan Students
Exchange workshop,
May 19, 2007

Workshop on Light
Path to India: R&D
Network and Distance
Education organized
by CSIR,
May 25,  2007

KOSEF A3 Foresight
program seminar,
2   New Developments
on Nanoporous
Materials- 2007,

nd

June 14, 2007

Lecture delivered
in the Seminar at
Nirma University,
Ahmedabad,
August 18, 2007

Lecture delivered at
corporate R&D centre,
BPCL,
Greater  NOIDA,
October 24, 2007

Invited lecture in the
Fifth NEERI-NIMS
(Indo-Japanese)
Workshop,
Nov 1 - 2, 2007

Indian Institute of
Petroleum,
Dehradun

Yonsei University,
Seoul,
South Korea

New Delhi

Inha University,
Incheon,
South Korea

Nirma University,
Ahmedabad

R&D centre,
BPCL,
Greater NOIDA

NEERI, Nagpur

P. K. Surolia,
R.J. Tayade,
R.V. Jasra

Krishna Mohan
Jinka,
Jince Sebastian,
Raksh Vir Jasra,
Sang-Eon Park

H.C. Bajaj

Krishna Mohan
Jinka,
Raksh Vir Jasra,
Sang-Eon Park

R.V. Jasra

R.V. Jasra

R.V. Jasra
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Reference materials
for  porous textural
analysis

Participation in 2
Joint Workshop on
“Designing Materials
through
Nano-technology”
during
26-28 December, 2007

nd

Nano-science &
Technology

A novel eco-friendly
multi-functional
catalyst system for the
synthesis of C
aldehydes and alcohols
from propylene in a
single pot

8

Synthesis,
characterization and
catalytic activity of
microwave synthesized
meso-porous tin MFI
catalysts

Photocatalytic
degradation of
nitrobenzene using
transition metal
impregnated
ETS-10 zeolites

Hydrogen sorption in
transition metal
modified NaETS-4

102

103

104

105

106

107

108

Lecture delivered in the
11 Five Year Plan
meeting on the
Certified Reference
Materials programme,

th

November 5-6, 2007

2   Joint Workshop on
“Designing Materials
through
Nano-technology,

nd

December 26-28, 2007

Lecture delivered in
the Symposium on
Prospective Role of
Nano-science &
Technology in the
Industrial Development
of Gujarat,
January 9, 2008

Oral presentation at
5 All Gujarat
Research Scholars
Meet,

th

February 17, 2008

Oral presentation at 5
All Gujarat Research
Scholars Meet,

th

February 17, 2008

Oral presentation at 5
All Gujarat Research
Scholars Meet,

th

February 17, 2008

Oral presentation at
5 All Gujarat Research
Scholars Meet,

th

February 17, 2008

National Physical
Laboratory, Delhi

Beijing, China

DDIT, Nadiad

Applied Chemistry
Department,
M.S. University,
Vadodara

Applied Chemistry
Department,
M.S. University,
Vadodara

Applied Chemistry
Department,
M.S. University,
Vadodara

Applied Chemistry
Department,
M.S. University,
Vadodara

R.S. Shukla

R.V. Jasra

R.V. Jasra

Sumeet K. Sharma,
Vivek K. Srivastava,
Ram S.Shukla,
Parimal A. Parikh
Raksh V. Jasra
(Awarded First Prize)

Krishna Mohan
Jinka,
Sang –Eon Park,
Raksh Vir Jasra
(Awarded Second
Prize)

Praveen K. Surolia,
R.J. Tayade,
R.V. Jasra

K.P. Prashanth,
H.C. Bajaj,
K.Y. Choo,
T.H. Kim,
Raksh V. Jasra
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Photocatalytic activity
of nanocrystalline
TiO  synthesized by
sol-gel and solution
combustion methods

2

Analysis of organic
compounds in
photocatalytically
degraded mixture
using UV-Vis
spectroscopy and
partial least-square
regression

Fe -Zn double metal
cyanide solid catalysts
for Prins condensation

2+ 2+

Rhodium metal
complex and
hydrotalcite based
environment-friendly
catalyst system for
the selective synthesis
of C  aldehydes from
propylene

8

Synthesis and
characterization of
novel heterogeneous
HRhCO(PPH ) –
HMS catalyst for
hydroformylation of
alkenes

3 3

Rhodium complex
encapsulated in the
pores of hexagonal
modified silica for
selective
hydroformylation of
styrene

109

110

111

112

113

114

Oral presentation at 5
All Gujarat Research
Scholars Meet,

th

February 17, 2008

Oral presentation at
5 All Gujarat
Research Scholars
Meet,

th

February 17, 2008

Poster presentation in
5 All Gujarat
Research Scholars
Meet,

th

February 17, 2008

Poster presentation in
5 All Gujarat
Research Scholars
Meet,

th

February 17, 2008

Poster presentation in
5 All Gujarat
Research Scholars
Meet,

th

February 17, 2008

Poster presentation in
5 All Gujarat
Research Scholars
Meet,

th

February 17, 2008

Applied Chemistry
Department,
M.S. University,
Vadodara

Applied Chemistry
Department,
M.S. University,
Vadodara

Applied Chemistry
Department,
M.S. University,
Vadodara

Applied Chemistry
Department,
M.S. University,
Vadodara

Applied Chemistry
Department,
M.S. University,
Vadodara

Applied Chemistry
Department,
M.S. University,
Vadodara

Manoj A. Lazar,
Praveen K. Surolia,
R.J. Tayade,
R.V. Jasra

Nilofer Lakhani,
R.J. Tayde,
N. Subramaniyam,
R.V. Jasra

Mallikarjun V. Patil,
Raksh V. Jasra
(Awarded
Second Prize)

Sumeet K. Sharma,
Vivek K. Srivastava,
Ram S. Shukla,
Raksh V. Jasra

Sudheesh N.,
Sumeet K. Sharma,
Ram S. Shukla,
Raksh V. Jasra.

Munir D. Khokhar,
Ram S. Shukla,
Raksh V. Jasra
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

A molecular modeling
study of water
adsorption on
AlPO -5 and AlPO -114 4

Immobilization of
alkaline serine
endopeptidase from
bacillus licheniformis
on SBA-15 and MCF
by surface covalent
binding

Synthesis of tetragonal
zirconia by cation
dopants using
sol-gel and
precipitation
techniques

Self-disproportionation
of chiral molecules on
totally a chiral M41S
and silica gel based
stationary phase
chromatography

Immobilization of
chiral BINOL on
meso-porous
silica- SBA-15 and
MCF and their use
in Ti-catalyzed
asymmetric addition
of diethylzinc to
aldehydes

Hydroformylation
of higher olefins
catalyzed by
CoCl (TPPTS)
using surfactant in a
biphasic medium

2 2

115

116

118

119

120

117

Poster presentation in
5 All Gujarat
Research Scholars
Meet,

th

February 17, 2008

Poster presentation in
5 All Gujarat
Research Scholars
Meet,

th

February 17, 2008

Poster presentation in
5 All Gujarat
Research Scholars
Meet,

th

February 17, 2008

Poster presentation in
CATWORKSHOP-
2008,
February 18-21, 2008

Poster presentation
in

February 18-21, 2008

International
Conference on
Advanced Materials,

Poster presentation in
5 All Gujarat
Research Scholars
Meet,

th

February 17, 2008

Applied Chemistry
Department,
M.S. University,
Vadodara

Applied Chemistry
Department,
M.S. University,
Vadodara

Applied Chemistry
Department,
M.S. University,
Vadodara

IMMT,
Bhubaneswar

Kottayam, India

Applied chemistry
Department,
M.S. University,
Vadodara

Renjith S. Pillai,
Raksh V. Jasra

K. Kannan,
Raksh V. Jasra

Basha Shaik,
Beena Tyagi,
R.V. Jasra

Vishal J. Mayani,
S.H.R. Abdi,
R.I. Kureshy,
N.H. Khan,
Santosh Agrawal,
R.V. Jasra

K. Pathak,
S. Agrawal,
I. Ahmad,
S.H.R. Abdi,
R.I. Kureshy,
N.H. Khan,
R.V. Jasra.

Aasif A. Dabbawala,
Dharmesh U. Parmar,
Hari C. Bajaj,
Raksh V. Jasra
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Indigenous water
purification
technologies at
CSMCRI

Membrane
desalination
as an option for
providing safe
drinking water in
coastal areas

Membrane
separation-green
chemistry process
for water purification
and desalination

Characterization of
physical structure of
silica nano-particles
encapsulated in
polymeric structure of
polyamide
nano-composite films

Simple and
cost-effective
indigenous
technologies for
providing safe
drinking water to
the rural people

Photo-modification
of membranes,
preparation,
characterization and
their performances
studies

121

122

123

124

125

126

National Conference
on Safe and Affordable
Technologies for
Household Water
Purification and their
Management,
June 28-29, 2007

National Seminar on
Crisis in Water
Supply for Drinking
and Domestic Use in
coastal India,
August 9-10, 2007

Green chemistry
workshop,
September 3-4, 2007

10th International
Conference on
Advanced Materials,
October 7-10, 2007

Workshop on Research
& Development in
Rural Water Supply
and Sanitation,
December 7-8, 2007

9th DST sponsored
national workshop on
immobilized enzyme
technology for sensors,
(2007)

Lucknow University,
Lucknow

Ahmedabad

NIPER, Chandigarh

Bangalore, India

Dept. of Drinking
Water Supply,
New Delhi

M.D. University,
Rohtak

A.V.R. Reddy

S.L. Daga,
S.V. Joshi,
A.V.R. Reddy,
A.P. Rao,
J.J. Trivedi,
N. Pathak
K. Eswaran,
P. K. Ghosh

A. Prakash Rao

P. S. Singh,
V. K. Aswal

A. P. Rao

Yogesh,
A. Bhattacharya
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Lipase immobilized on
asymmetric
polysulfone and
polyether sulfone
membranes:
Characterization and
performances in olive
oil hydrolysis

Immobilization of
alkaline serine
endopeptidase from
bacillus licheniformis
on SBA-15 and MCF
by surface covalent
binding

Studies on
immobilization of
lipase from candida
cylindracea on
asymmetric polymeric
membranes

Desalination and
water purification for
providing clean
drinking water for
common man:
CSMCRI's experience

Polysulphone ultra
filtration membranes
using PVA solution as
gelling medium:
Preparation and
performance evaluation

Preparation and use
of nanofiltration
membranes in
desalting of amino
acids

127

128

129

130

131

132

Poster presentation in
5 All Gujarat
Research Scholars
Meet,

th

February 17, 2008

44 Annual
convention of
Chemists,

th

(2007)

Advances and
Strategies in
Biotechnology:
A global Perspective,
5th Annual conference
of Biotechnology
Society of India,
(2007)

Indo-French Seminar
on Water,
January 29-31, 2008

International
conference on
Advances in Polymer
Science and
Technology,
January 28-31, 2008

International
conference on
Advances in Polymer
Science and
Technology,
January 28-31, 2008

Applied Chemistry
Department,
M.S. University,
Vadodara

M. G.  Institute of
Applied Sciences,
Jaipur

Indian Institute of
Toxicology
Research,
Lucknow

Ahmedabad

Indian Institute Of
Technology and
India Habitat
Centre,
New  Delhi

Indian Institute of
Technology and
India Habitat
Centre, New  Delhi

Renjith S. Pillai,
Raksh V. Jasra

S. Javiya, K. Singh,
A. Bhattacharya

S. Gupta, S. Javiya,
K. Singh,
C.S. Pundir,
A. Bhattacharya

A.V.R. Reddy

J.M. Gohil,
A. Bhattacharya,
P. Ray

G. Sakaram,
H. Brahmbhatt,
P. Ray
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Separation of Rose
pigments through
photo-modified
membranes: a novel
approach

Lipase immobilization
on asymmetric
membranes for olive
oil hydrolysis

Probing polymer
nanocomposite
morphology by small
angle neutron
scattering

Lipase immobilized
bio - catalytic
membrane for
modifying oils and fats

Synthesis of
silica-polyamide
nano-composite
membrane of silica
nano-particles and
m-phenylene
diamine - trimesoyl
chloride based
polyamide

Transport properties of
water adsorbed in
nonporous polyamide
RO membranes

POU/POE technique
for removing arsenic
species from ground
water at Maslandapur-
Ghoshpur villages of
24-Parganas(N) in
West Bengal

133

134

135

136

137

138

139

Asian Polymer
Association
International
Conference on
Advances in Polymer
Science & Technology,
2008

9 DST sponsored
national workshop on
immobilized enzyme
technology for sensors

th

International
Symposium on
Neutron Scattering,
January 15-18, 2008

8 International
conference on catalysis
in membrane reactors

th

APA International
Conference
(Advances In Polymer
Science &
Technology),
Jan. 28-31, 2008

International
symposium on
Neutrn Scattering,
Jan. 15-18, 2008

95 Session of Indian
Science Congress,

th

January 3-7, 2008

IIT, New Delhi

M.D. University,
Rohtak

Mumbai, India

CGCRI, Kolkata

Delhi, India

Mumbai, India

Vishakhapatnam

Yoges,
A. Bhattacharya

S. Gupta, K. Singh,
C. S. Pundir,
A. Bhattacharya

P. S. Singh,
V.K. Aswal

S. Gupta, S. Javiya,
K. Singh,
C.S. Pundir,
A. Bhattacharya

G. L. Jadav,
H. Brahmbhatt,
S. Gothwal,
P. S. Singh

P.S. Singh,
V.K. Sharma,
S. Gautam,
R. Mukhopadhyay

P.S. Anand,
K.M. Popat,
D. Gangadharan
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Development of
domestic
electrodialysis
desalination unit

Biopolymer's from
alkaliphilic Spirulina
spp. under salinity
stress condition

A new approach to
functionalize agar and
κ-carrageenan based
thin films with
improved barrier
properties

Synthesis and
characterization of
PVP pendant seaweed
polysaccharide
hydrogel

Polyacrylonitrile- -
Agar/sodium alginate,
a robust hydrogel
system

graft

Chemical
characteristics of
Indian seaweed
polysaccharides

Chemical modification
of Indian seaweed
polysaccharides

A poster entitled
“Isolation and
characterization of
alginate from Indian
brown seaweeds”

140

141

142

143

144

145

146

147

8th Water Asia
conference,
September, 2007

International
Symposium on
Applied Phycology
and Environmental
Biotechnology
(ISAPEB), BITS,
Pilani,

28-30, 2007October

International Seminar
on “Frontiers in
Polymer Science and
Technology
(POLY-2007),
November 1-3, 2007

Annual Convention of
Chemists,  by Indian
Chemical Society,
December 23-27, 2007

Annual Convention of
Chemists, organized
by Indian Chemical
Society,
December 23-27, 2007

XXII Gujarat Science
Congress,
March 8, 2008

XXII Gujarat Science
Congress,
March 8, 2008

XXII Gujarat Science
Congress,
March 8, 2008

New Delhi

BITS Pilani

Assam
Administrative
Staff college,
Khanapara,
Guwahati,
Assam, India

Mahatma Gandhi
Institute of Applied
Sciences, Jaipur

Mahatma Gandhi
Institute of Applied
Sciences, Jaipur

Bhavnagar
University,
Bhavnagar

Bhavnagar
University,
Bhavnagar

Bhavnagar
University,
Bhavnagar

S.K. Thampy,
B.S. Makwana

Anupama Shrivastav,
Sanjiv K. Mishra,
Sandhya Mishra.

K. Prasad,
R. Meena,
A.K. Siddhanta

Gayatri Prasad,
R. Meena,
K. Prasad,
A.K. Siddhanta

Mahesh Chhatbar,
R. Meena,
K. Prasad,
A.K. Siddhanta

Sanjay Kumar,
A.K. Siddhanta

Gaurav K. Mehta,
K. Prasad,
R. Meena,
A.K. Siddhanta

Mahesh Chhatbar,
R. Meena,
K. Prasad,
A. K. Siddhanta
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Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Purification and
characterization of
κ -carrageenase from
a marine
Pseudomonas elongata

Characterization of
polyhydroxyalkanoate
(PHA) produced by
Spirulina spp..

From wasteland to
biodiesel in
automobiles

Role of Jatropha
plantations on
wasteland towards
sequestration of
carbon dioxide

148

149

150

151

“XXIInd Gujarat
Science Congress”,
March 9, 2008

XXII Gujarat Science
Congress, Bhavnagar
University, Bhavnagar,
March 9, 2008

Biodiesel Forum,
June 27, 2007

National Conference
on: global temperature
rise: An Indian effort
towards mitigation of
carbon dioxide
emissions – A brain
storming session,
September 21-22, 2007

Bhavnagar
University,
Bhavnagar

Bhavnagar

Jakarta, Indonesia

Andhra University,
Visakhapatnam,
Andhra Pradesh

Yasmin Khambhaty,
K.H. Mody,
B. Jha

Anupama Shrivastav,
Sanjiv K. Mishra,
Sandhya Mishra,
B. Jha

M.R. Gandhi,
P.K. Ghosh,
J.S. Patolia,
Arup Ghosh,
D.R. Chaudhary,
M.P. Reddy,
S.N. Rao,
J. Chikara,
S. Mishra,
Adimurthy,
N. Vaghela,
A.R Prakash,
S.C. Upadhyay,
V. Balakrishnan

D.R. Chaudhary,
Arup Ghosh,
J. Chikara,
M.P. Reddy,
J.S. Patolia

Characterization of
salt affected coastal
soils of Paradip, Orissa

RAPD and AFLP
markers for
differentiation and
identification of toxic
and nontoxic varieties
of Jatropha curcas L

152

153

Annual convention of
Indian Society of Soil
Science,
November 2-5, 2007

International
Symposium on
Organic Farming and
Renewable Sources
of Energy for
Sustainable
Agriculture,
November 19-21, 2007

Birsa Agricultural
University, Ranchi,
Jharkhand

Rajasthan College
of Agriculture,
Udaipur, Rajasthan

D. R. Chaudhary,
Arup Ghosh,
Girish N. Boricha

D.V.N. Sudheer
Pamidimarri,
M.P. Reddy

251



Name of the Seminar/
Conference

Venue Author(s)Sr
No

Title of the paper

Preliminary
investigations on
identification of elite
planting material for
large scale cultivation
of LJatropha curcas

Differential response
of calli and seedlings
of Jatropha curcas
L. to salinity stress

In vitro studies on
Jatropha curcas:
Effect of Ca ions on
auxiliary shoot
proliferation

2+

“Poshtikta Se Bharpur
Vanaspatik Namak”

Flow cytometry studies
on ploidy and genome
size of intact plants
and in vitro
regenerating tissues of

LJatropha curcas

154

155

156

157

158

International
Symposium on
Organic Farming
and Renewable
Sources of Energy
for Sustainable
Agriculture,
November 19-21, 2007

International
Symposium on
Organic Farming and
Renewable Sources of
Energy for Sustainable
Agriculture,
November 19-21, 2007

International
Symposium on
Organic Farming
&Renewable Sources
of Energy for
Sustainable Agriculture,
November 19-21, 2007

Seminar on Natural
Products,
November 29-30, 2007.

National Symposium on
“Plant Biotechnology
for Conservation,
Characterization
and Crop improvement”
February 8-10, 2008

Rajasthan College
of Agriculture,
Udaipur, Rajasthan

Rajasthan College
of Agriculture,
Udaipur, Rajasthan

Rajasthan College
of Agriculture,
Udaipur, Rajasthan

CIMAP, Lucknow

Mohanlal Sukhadia
University,
Udaipur, Rajasthan

C.H.R. Prakash,
R.P. Aruna,
M.P. Reddy

Nitish Kumar,
D.V.N. Sudheer
Pamidimarri,
Meenakshi Kaur,
Girish Boricha,
Muppala P. Reddy

Nitish Kumar,
D.V.N. Sudheer
Pamidimarri,
Meenakshi Kaur,
Girish Boricha,
Muppala P. Reddy

M.P. Reddy,
Aruna R. Prakash,
J.S. Patolia,
K.H. Mody,
P. K. Ghosh

C.R. Prakash,
R.P. Aruna,
J. Chikara,
M.P. Reddy
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Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Development of novel sensing molecules and
immobilization of the chemo sensors on to the surface
comparative studies in solution state and bound state

Pesticides removal from water using nano filtration/
reverse osmos i s membranes , p repara t ion ,
characterization and performance

Development of organic/inorganic composite proton
exchange membrane for fuel cell applications

Fluorescent molecular sensors. Design, synthesis and
cation recognition study

Studies on electron/energy transfer in multi component
donor acceptor systems derived from photoactive
Ru(II)-Trisbipyridly or porphyrin derivatives

One step hydroxylation of benzene to phenol over
transition metal containing hydrotalcites and their
modified forms

Synthesis of chiral hydrocyanins cyclic intermediates
for industrially important bio-active compounds through
chiral catalytic route

Theoretical investigations of adsorption of additives
onto the crystal surface of sodium chloride and on other
alkyl halides

Gelling out oil from a complex mixture using low
molecular mass organic gelator. Towards containing oil
spill, an environmental hazard

Genetic improvement of Jatropha curcas for adaptability
and oil yield

Research project for development of Bio Diesel/Bio-
mass index

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

DST,
New Delhi

Natural Product &
Water Resources

Area, Sweden

DST,
New Delhi

DST,
New Delhi

Dept. of Atomic
Energy, Pay &

Accounts Office
Mumbai

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

Ministry of
Environment

& Forests,
New Delhi

-

Industrial
Extension Bureau,

Gandhinagar

3.00

2.50

3.00

2.70

3.00

6.00

2.50

2.00

-

5.00

-

5. Inter Agency Linkages

2006 - 07

A. Grant-In-Aid Projects
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Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Centre of excellence for marine biotechnology

Installation of community managed reverse osmosis
pilot plant for treatment of brackish/saline/hard water to
provide safe drinking water

Installation of community managed reverse osmosis
pilot plant for treatment of brackish/saline/hard water to
provide safe drinking water

Photo-regulation of permeability across the membrane:
Preparation, characterization and separation study

Hydrophilic modified membranes for charge and size
based peptides / proteins separation under coupled
driving forces

Sensors for fluoride, calcium and magnesium ions

Development of technology system for river water
purification using MF/RO membrane for drinking water
supply to Ghuni and Chakpatli, Hasnabad Block, West
Bengal"

Molecular polymorphism among different strains of
(Chlorophyeeae; chlamydomonadales)Dunaliella

Design, synthesis, characterization of single and double
stranded metallohelicates and molecular thread:Achiro-
optical device for chiral recognition

Supramolecular synthesis and characterization of
coordination polymers, from structural framework of
functional framework

Micropropagation and selection of improved germplasm
for cultivation of ( C.Agardh) J.Agardh
producing quality agar/agarose for high and application

Gracilaria dura

Synthesis of bulk and nano structured magnesium oxide
us ing na tu ra l b r ine /b i t t e rn as p recu r so r :
Characterization and comparative studies on surface
morphology and chemical reactivity

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Gujarat State
Biotechnology

Mission,
Gandhinagar

DST,
New Delhi

DST,
New Delhi

Dept. of Atomic
Energy, Pay &

Accounts Office,
Mumbai

DBT,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

18.79

-

2.14

-

-

3.00

-

-

-

-

3.11

12.42
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Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Structural property correlation studies of gelling
biopolymer agar in aqueous media

Development of membrane bio-reactor for the synthesis
of structured lipids from groundnut oil and long chain
polyunsaturated fatty acid by inter-esterification using
lipase immobilized on membrane

Pores and channels by assembly of cyclic peptides,
design, molecular, modeling and synthesis

Installation of community managed 4000 LPH RO water
purification plants for drinking water treatment at
Rajampet Kadapa district and Kosur, Krishna district of
A.P.

New synthesis and characterization of chiral inorganic
metal complexes as active catalysis for enanio-selective
synthesis of chiral -amino alcohols via epoxide-ring
opening reaction

β

Cloning and characterization of genes encoding Na /H
antiporter and SOS-1 like protein from

.

+ +

Salicornia
brachiata

Synthesis of “nano-structured polymer composite”
Pervaporation membrane: Characterization of physico-
chemical properties and studies on the separation
properties for volatile organic compounds (VOCs)
removal from water

Intergeneric protoplast fusion and molecular
characterization of somatic hybrids of agarophytes

Synthesis of carbohydrate based natural surfactants and
evaluation of their performance

Non-hazardous brominations with bromide/bromate
couple obtained as intermediate of recovery plants:
Exploratory studies on diverse applications

Installation and commissioning of desalination plants

Improving quality of salt produced by marginal agarias
at Maliya and improving their income through bittern
value addition

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

Ministry of
Water Resources,

Faridabad

Industries
Commissionerate,

Gandhinagar

7.38

23.77

1.10

38.44

17.94

19.13

19.85

19.37

17.52

15.98

27.00

85.00
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Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Development of seaweed polysaccharide based soft
gelatin capsule material

Development of adsorbents for the recovery of CO from
power plant flue gas

2

To prepare bio-diesel from Jatropha seeds of different
origin and carry out performance evaluation by various
users

Exploring catalytic routes for some specific reactions

Development of solvent resistance membrane for
separation of solvent from de-waxed oil

Biofuel from eroded soil in India (Germany)

Establishment of model salt farm at Ganjam in Orissa

Feasibility studies on the development of carrageenan
based hard capsule material

1.

2.

3.

4.

5.

6.

7.

8.

Strides Arcolab
Ltd.,

Bangalore

Gujarat Narmada
Valley Fertilizers
Company Ltd.,

Bharuch

M/s. Diamler
Chysler India

Pvt. Ltd., Pune

Cadila
Pharmaceuticals
Ltd., Ahmedabad

Indian Oil
Corporation

Ltd., Haryana

M/s. Diamler
Chysler,
Germany

Office of the
Superintendent of

Salt, Ganjam,
Orissa

Intas
Biopharmaceuticals

Ltd., Ahmedabad

Chennai  Petroleum
Corporation Ltd.,

Chennai

RSMML, Udaipur

Mahindra &
Mahindra, Nasik

Austrian Biofuel
Institute, Austria

-

16.83

9.82

-

-

-

5.33

2.69

B. Collaborative Projects
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Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Development of ultra pure water from tap water

Preparation of chemical hydride based hydrogen storage
sorbets

Inter laboratory project for development of cost effective
macro-porous ion exchange resins for improved
stevioside recovery from stevia plant extract

Supply of RO plants of different capacities to various
parties

Reliance project on polyolefin

To provide method for removal of moisture from
bromine and design of commercial unit for the same

Separation of sodium formate from the mixture of
pentaerythritol and sodium formate by electrodialysis-
using inter-polymer ion-exchange membrane

Know-how demonstration for various technologies
transferred by CSMCRI to entrepreneur on charge basis

Exploratory work on brominating reagent and
manufacture of para nitro benzyl bromide thereof

To test activated alumina in a defluoridation domestic
unit designed by CSMCRI, Bhavnagar

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Infusil India
Pvt. Ltd.,
Banglore

Korea Institute of
Energy Research,

Taejon

Institute of
Himalayan
Bioresource
Technology,

Palampur

RSMML, CEERI,
Neha Global,

Social Work &
Research

Center etc.

NCL, Pune

M/s. Tata
Chemicals

Ltd., Mithapur

M/s. Kanoria
Chemicals &

Industries Ltd.,
Ankleshwar

N M S Pharma,
Pepsico India
Holding Ltd.,

Eco Organics etc.

Chemcon
Speciality
Chemicals

Pvt. Ltd., Mumbai

International Water
Management

Institute, Anand

-

-

9.19

71.21

-

8.75

-

12.47

1.00

0.16

C. Sponsored Research Projects
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Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Exploratory study to develop suitable method for
treatment of acidic effluent

Exploratory work for separation of menthol and
isomenthol

Preparation of Synthetic hydrotalcite - Halogen
scavenger grade

Exploratory studies on the recovery of urea-base
material from leached runoff of wax pattern for reuse by
integrated/non-integrated membrane, solar and thermal
processes

11.

12.

13.

14.

Zed Bright Bars
Manufacturing Co.,

Bhavnagar

Ego-organic,
Rampur.UP

Honeywell
International

Pvt. Ltd., Haryana

Investment &
Precision casting
Ltd., Bhavnagar

0.44

0.60

0.10

1.00
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Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Environmental Audit

Environmental Audit

Iodine estimation kit

To provide Jatropha plantation based on CSMCRI
experience

Preparation for pre-feasibility report on process for
manufacturing SOP and Magnesia in Greater Rann of
Kutch

Study on export potential of salt from Gujarat

Work order of providing consultancy services in
Jatropha cultivation

Appointment of CSMCRI as advisor/consultant for
setting up a 20 MLD desalination facility at Naguar

1.

2.

3.

4.

5.

6.

7.

8.

Ambuja Ltd.

Ultratech Cement
Ltd.

Unicef, New Delhi

Phoenix
Enterprise UK Ltd.

M/s. Indian
Potash Ltd.

Price Water House

IL&FS
Ecosmart Ltd.

RSMML

Hindalco
Industries Ltd.

4.00

Birla Copper

Gujarat Maritime

J H Kharawala
Pvt. Ltd.

Eco-Aqua
Infrastructure Ltd.

GEB-Kutch -

TATA Ltd. 1.16

Veraval
Industries Ltd.

2.41

1.33M/s Indian Rayon,
Veraval

Perfect Enviro
Control System

Pvt. Ltd.

-

Atul Ltd. 1.27
R.L. Kalthia -

3.09

1.17

7.39

0.06

0.58

2.62

2.83

4.68

7.86

4.95

5.25

8.84

D. Consultancy Projects
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Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Fluorescent molecular sensors design, synthesis and
cation recognition study

One step hydroxylation of benzene to phenol over
transition metal containing hydrotalcites and their
modified forms

Synthesis of chiral hydrocyanins cyclic intermediates
for industrially important bio-active compounds through
chiral catalytic route

Theoretical Investigations of adsorption of additives
onto the crystal surface of sodium chloride and on other
alkyl halides

Improved process based on membrane for the recovery
of acid and organic compound from the reaction mixture

Installation of community managed reverse osmosis
pilot plant for treatment of brackish/saline/hard water to
provide safe drinking water

Photo-regulation of permeability across the membrane:
Preparation, characterization and separation study

Hydrophilic modified membranes for charge and size
based peptides / proteins separation under coupled
driving forces

Centre of excellence for marine biotechnology

Sensors for fluoride, calcium and magnesium ions

Development of technology system for river water
purification using MF/RO membrane for drinking water
supply to Ghuni and Chakpatli, Hasnadad Block, West
Bengal"

Molecular polymorphism among different strains of
Dunaliella (Chlorophyceae; chlamydomonadales)

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

Dept. of Atomic
Energy, Pay &

Accounts Office,
Mumbai

DBT,
New Delhi

Gujarat State
Biotechnology

Mission,
Gandhinagar

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

15.00

16.83

16.00

11.00

12.00

18.13

8.28

5.33

89.50

12.0

40.00

4.25

2007 – 08

A. Grant-In-Aid Projects
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Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Design, synthesis, characterization of single and double
stranded metallohelicates and molecular thread:Achiro-
optical device for chiral recognition

Supramolecular synthesis and characterization of
coordination polymers: From structural framework to
functional framework

Genetic improvement of for
adaptability and oil yield

Jatropha curcas

Micro-propagation and selection of improved
germplasm for cultivation of
(C. Agardh) J. Agardh producing quality agar/ agarose
for high and applications

Gracilaria dura

Synthesis of bulk and nano structured magnesium oxide
us ing na tu ra l b r ine /b i t t e rn as p recu r so r :
Characterization and comparative studies on surface
morphology and chemical reactivity

Structural property correlation studies of gelling
biopolymer agar in aqueous media

Development of membrane bio-reactor for the synthesis
of structured lipids from groundnut oil and long chain
polyunsaturated fatty acid by inter esterification using
lipase immobilized on membrane

Pores and channels by assembly of cyclic peptides,
design, molecular, modeling and synthesis

Installation of community managed 4000 LPH RO water
purification plants for drinking water treatment at
Rajampet Kadapa district and Kosur, Krishna district of
A.P.

New synthesis and characterization of chiral inorganic
metal complexes as active catalysts for enantio-selective
synthesis of chiral -amino alcohols via epoxide-ring
opening reaction

β

Cloning and Characterization of genes encoding Na /H
antiporter and SOS-1 like protein from

+ +

Salicornia
brachiata

Synthesis of “nano-structured polymer composite”
Pervaporation membrane: Characterization of physico-
chemical properties and studies on the separation
properties for volatile organic compounds (VOCs)
removal from water

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

DST,
New Delhi

DST,
New Delhi

TNBD, CSIR,
New Delhi

DBT,
New Delhi

DST,
New Delhi

DST,
New Delhi

DBT,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

7.38

4.00

30.80

3.11

6.50

2.50

10.71

0.75

24.00

6.00

10.00

10.00
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Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Intergeneric protoplast fusion and molecular
characterization of somatic hybrids of agarophytes

Synthesis of carbohydrate based natural surfactants and
evaluation of their performance

Non-hazardous bromination with bromide/bromate
couple obtained as intermediate of recovery plants:
Exploratory studies on diverse applications

Training on seaweed cultivation to fisher women in
Mandapam region

Studies on bioaccumulation / biosorption of heavy
metals by marine algae of Gujarat coast

Sea water RO desalination plant 6000 IPH capacity
using hollow fibre module for pretreatment

Utilization of distiller waste (Aqueous CaCl /NaCl) of
soda ash industry for production of muriate of potash
from bittern generated as by-product of salt industry

2

Design, synthesis and characterization of metal organic
framework with rectangular topology and their
application

Acetylcholinesterase (AChE) Inhibitors: The neurotoxic
phosphotriesterase substrates and related nerve
reagents-conformation, dynamics, hydrolysis and the
therapeutic pharmacophores

Development of enantio-selective polymer membrane
for optical resolution of chiral compounds

Study of DREB and MYC/MYB transcription factors
from Salicornia brachiata for abiotic stress tolerance in
plants

Installation of RO membrane based hybrid plant in
Andhra Pradesh for treatment of water containing excess
fluorides: A solution for the production of pure drinking
water with safe concentrate disposal

Disinfection of river/pond/ground waters by novel
disinfecting polymers

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

Ministry of
Chemicals &
Fertilizers,
New Delhi

DST,
New Delhi

Department of
Atomic Energy,

Mumbai

DST,
New Delhi

DST,
New Delhi

DST,
New Delhi

Ministry of
Environment &

Forests, New Delhi

National
Biodiversity

Authority, Chennai

Ministry of
Earth Science,

New Delhi

10.00

11.50

4.00

1.50

2.99

25.00

22.25

6.00

7.03

2.80

4.00

10.00

1.27
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Funding agency

Funding agency

Amount received
(Rs. In lac.)

Amount received
(Rs. In lac.)

Title of the project

Title of the project

Sr.
No

Sr.
No

Two dimensional sheets and interlayers of hydrotalcite-
like materials: Potential scope for environmental
remediation

Establishment of model salt farm at Ganjam in Orissa

Effective removal of arsenic from ground water
covering Maslandpur – Ghoshpur blocks of 24 –
Paraganas (N) (II – Phase) By Ion – specific adsorbents
carrying sorbed ferric hydroxide

Feasibility studies on the development of carrageenan
based hard capsule material

Development of seaweed polysaccharide based soft
gelatin capsule material

Development of adsorbents for the recovery of CO
from power plant flue gas

2

Development of bipolar membrane technology for water
purification and salt recovery as their corresponding acid
and base from industrial effluent

Studies on the dynamics of the electron/energy transfer
in multicomponent Ru(II)-trisbipyridyl or porphyrin
derivatives and interfacial electron transfer

Development of radiation-induced grafted composite
polyelectrolyte membrane for fuel cell and electro-
membrane application

To undertake a study on seaweeds diversity, abundance,
productivity/harvest and associate habitats, and their
conservation & sustainable present use & harvest pattern
in GOMBR/GOMNParea

38.

1.

39.

2.

3.

4.

40.

41.

42.

43.

Ministry of
Environment &

Forests,  New Delhi

Office of the
Superintendent of

Salt, Ganjam, Orissa

Ministry of
Environment &

Forests,  New Delhi

Intas
Biopharmaceuticals

Ltd., Ahmedabad

Strides
Arcolab Ltd.,

Bangalore

Gujarat Narmada
Valley Fertilizers
Company Ltd.,

Bharuch

Ministry of
Environment &

Forests,  New Delhi

Dept. of Atomic
Energy,
Mumbai

Dept. of Atomic
Energy,

Mumbai

Gulf of Mannar
Biosphere Reserve

Trust,
Ramanathapuram

2.85

2.11

10.00

-

-

-

1.70

12.64

5.96

1.53

B. Collaborative Projects

To prepare bio-diesel from Jatropha seeds of different
origin and carry out performance evaluation by
various users

5. Rolling Project 21.248
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Funding agency

Funding agency

Amount received
(Rs. In lac.)

Amount received
(Rs. In lac.)

Title of the project

Title of the project

Sr.
No

Sr.
No

C. Sponsored Projects

Development of solvent resistance membrane for
separation of solvent from de-waxed oil

Development of adsorbents for the recovery of CO
from power plant flue gas

2

Biofuel from eroded soil in India (Germany)

Installation & commissioning of 1KL/day integrated
bio-diesel plant at MG Secunderabad

Study on storage of natural gas using nano-materials in
collaboration with IISc in order to evaluate the
theoretical study carried out in the project

Exploratory studies on the recovery of urea-based
material from leached runoff of wax pattern for reuse by
integrated/non-integrated membrane, solar and thermal
processes

To provide method for removal of moisture from
bromine and design of commercial unit for the same

Separation of sodium formate from the mixture of
pentaerythritol and sodium formate by electrodialysis –
using inter-polymer ion-exchange membrane

Exploratory study to develop suitable method for
treatment of acidic effluent

Development of macro-porous ion exchangers for
improved stevioside recovery from Stevia plant extract

6.

1.

2.

3.

4.

5.

7.

8.

9.

10.

Indian Oil
Corporation Ltd.,

Haryana

Chennai Petroleum
Corporation Ltd.,

Chennai

Investment &
Precision

Casting Ltd.,
Bhavnagar

M/s. Tata
Chemicals Ltd.,

Mithapur

M/s. Kanoria
Chemicals

& Industries Ltd.,
Ankleshwar

Zed Bright Bars
Manufacturing
Co., Bhavnagar

Institute of
Himalayan
Bioresource
Technology,

Palampur

NTPC,
Noida (UP)

Various parties

DRDO,
Pithoragarh,
Uttaranchal

Society for
Innovation &
Development,

Bangalore

-

-

0.60

2.00

-

0.30

-

11.38

77.144

110.35

25.00
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Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Development of cleaning method for contaminated
membranes for chlor- alkali cell

Feasibility studies on concentration of aqueous acetic
acid solution from PTA-RIL plant effluent by RO & ED
techniques

To study proof of concept for the merseberg process
starting with fluoro-gypsum

6.

7.

8.

Shriram Vinyl &
Chemical Industries,

Rajasthan

M/s. Reliance
Industries Ltd.,

Surat

Honeywell
International (I)

Pvt. Ltd., Gurgaon

4.877

4.43

3.54

D. Consultancy Projects

Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Environmental Audit

Marine environmental monitoring work

Appointment of CSMCRI as advisor/consultant for
setting up a 20 MLD desalination facility at Nagaur,
Rajasthan

Work order of providing consultancy services in
Jatropha cultivation

1.

2.

3.

4.

Ambuja Ltd.
Ambujanagar

J H Kharawala
Pvt. Ltd.

Rajasthan State
Mines and

Minerals, Udaipur

IL&FS Ecosmart
Ltd., New Delhi

Hindalco
Industries Ltd.

8.79

Bharuch Eco-Aqua
Infrastructure Ltd.

M/s. Cargil India
Pvt. Ltd., Kutch

Indian Rayon,
Veraval

Gujarat
Construction  Ltd.,

Ahmedabad

Cambay  Chem
Ltd., Ahmedabad

2.59M/s Indian Rayon,
Veraval

Atul Ltd. 0.15

0.22

6.89

0.103

-

6.12

1.04

10.84

0.133

1.00
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Funding agency Amount received
(Rs. In lac.)

Title of the projectSr.
No

Iodine estimation kit

Feasibility study for manufacture of potassium chloride
from sea bittern in and around of Dahej

5.

6.

UNICEF,
New Delhi

The Micronutrient
Initiative,

New Delhi

Universal
Chemicals &

Industries Pvt.
Ltd., Mumbai

0.597

1.00

2.66
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Organizer Name of the staffDateTitle of the programmeSr.
No

Interactive programme for
DFAs, COFAs & FAOs

Induction training programme
(ITP) for Asst.(Gr)

Research methodology &
statistical methods

Training programme on
service jurisprudence

Training programme on
Right to Information Act, 2005

Good laboratory practice &
regulatory issues

Good laboratory practice &
regulatory issues

Training programme on vigilance
and related issues

Training programme on
material management

Workshop on strategic IP
management cum IP
coordinator meet

2 day conclave of the Controller
of Finance & Accounts and
Finance & Accounts Officers

Training programme for
Assistant (G)

Fourth technology led
entrepreneurship programme

Training programme on
works and services

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

IPMD, CSIR
New Delhi

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

CLRI,
Chennai CSIR

HRDC,
Ghaziabad CSIR

June 28-29, 2006

Dec.
Jan.

19, 2005 to
6, 2006

July 18-21, 2006

Sept. 20-21, 2006

Oct. 5-7, 2006

Aug. 30-31, 2006

Aug.
Sept.

31 to
1, 2006

Oct.16-18,  2006

Nov. 6-8, 2006

Nov. 18-19, 2006

Dec. 1-2, 2006

Feb. 19-22, 2007

Feb.
Mar.

12  to
11, 2007

Mar. 5-8, 2007

Sanjiv K. Mishra

Shrikant Sharma

M.R. Gandhi,
N.K. Vaghela,
H.D. Raval

R.K. Kashyap

J.R. Chunawala

D.B. Shukla,
Rambabu

Amitava Das,
R.S. Somani

Y. Ramakrishna

C. Badarinath

D.B. Shukla

Baljeet Singh

Y.R. Trivedi

Sanjiv K. Mishra

Baljeet Singh,
Kumar Rahul,
B.L. Raval,
M.V. Gopal,
L.M. Kachadia

6. Human Resources Development

1. Training Programmes Attended by CSMCRI Staff
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Organizer Name of the staffDate

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

NBRI, Lucknow
& HRDC,
Ghaziabad CSIR

Informatics
(India) Limited,
Bangalore,
held at NIO, Goa

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

IIM,
Ahmedabad

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

CCMB,
Hyderabad, CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

Mar. 12-16, 2007

Mar.19-21, 2007

April 16-17, 2007

May 21-26, 2007

July 9-10, 2007

July 11-12, 2007

July 12-13, 2007

July 19-20, 2007

July 1-28,  2007

Aug. 3-4, 2007

Aug. 6-8, 2007

Aug. 9-10, 2007

Sep. 12-18, 2007

Sep. 17-20, 2007

Oct. 24-26, 2007

Nov. 15-16, 2007

Kamalesh Prasad

S.C. Upadhyay

P.M. Solanki

Mrs. N.A. Trivedi,
R.H. Patel

D.B. Shukla

S. Kannan

Avanish Kumar,
Kumar Rahul

R.K. Barik

B. Jha

V. Mantri,
D. Livingston

R.V. Jasra,
A.S. Mehta

Kumar Rahul,
C.B. Gohil

Pradeep K.
Agarwal

Arup Ghosh,
Mrs. A.R. Prakash

A.V.R. Reddy

D.B. Shukla

Title of the programmeSr.
No

Workshop on development of
managerial efficiency for
scientists

Programme for project
management

Training programme on
service tax

Programme on advance finance
& accounts procedures

Awareness programme on
Right to Information Act, 2005

Trainers training program on
CSIR E-consortium new products

Training programme on
service tax

Interactive meet of CSIR
library heads

3-TP: Tier I (Middle
Management Programme)

Programme on creativity &
problem solving

Programme on leveraging IP
for business development

Training programme on
reservation

Perspective and current trends
in bioinformatics

Research methodology &
statistical methods

Programme for project
management

Workshop on US patent
laws and practices

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
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Organizer

Name of
Supervisor

Name of the
University

Name of the staffDateTitle of the programmeSr.
No

Name of the
Research Fellow

Title of the thesis

Laboratory quality
management system

Adsorbents for carbon dioxide
sequestration (May, 2007)

Photo-catalytic degradation of
nitro-aromatic compounds using
semiconductor photo-catalysts
(May, 2007)

Synthesis and characterization of
H R h ( C O ) ( P P h ) c o m p l e x
encapsulated in mesopores of
hexagonal mesoporous silica
(HMS) for hydroformylation of
olefins (May, 2007)

3 3

I s o m e r i z a t i o n o f a l k e n y l
aromatics using hydrotalcites and
their modified forms as solid base
catalysts (May, 2007)

Hydroxylation of benzene to
phenol using copper containing
ternary hydrotalcites (May, 2007)

Department of Chemical
Engineering, Nirma
University, Ahmedabad

Cochin University of
Science & Technology,
Cochin

Cochin University of
Science & Technology,
Cochin

Cochin University of
Science & Technology,
Cochin

Devi Ahilya
Vishwavidyalaya,
Indore

Leadership development program

Programme on enhancement of
managerial efficiency for Science

Leadership development program

Work life balance for women
scientists

31.

Mr. Sumit Daga

Mr. Manoj A
Lazar

Mr. N. Sudheesh

Mr. C.M. Jinesh

Mr. Rakesh
Jadav

32.

33.

34.

35.

Dec. 27-29, 2007

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

HRDC,
Ghaziabad CSIR

Dr. R.V. Jasra

Dr. R.V. Jasra

Dr. R.S. Shukla

Dr. S. Kannan

Dr. S. Kannan

Jan. 21-23, 2008

Feb. 4-8, 2008

Feb. 17-29, 2008

Mar. 3-5, 2008

R.S. Shukla

H.C. Bajaj

R.S. Somani

P. Paul,
Amitava Das

B. Tyagi

2. M.Sc. / M.Tech. Thesis Submitted (2006-07)
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Name of
Supervisor

Name of the
University

Name of the
Research Fellow

Title of the thesis

Studies on preparation and
characterization of composite
ionomer membrane for
electro-driven separations

Studies on electro-driven
separations of mono and bi-
valent ions using ion
exchange membranes

Studies on uptake and
assimilation of nitrogen
sources in Indian agarophytes

Supramolecular syntheses of
organic-inorganic hybrid
solids based on coordination
polymers and coordination
complexes

Designing ligands for selective
interactions with alkali metal
ions

Synthesis and characterization
of chiral metal complexes
covalently bonded to organic
and inorgan ic suppor t :
Strategy to develop practical
h e t e r o g e n e o u s c h i r a l
epoxidation catalyst

Removal of undesired toxic
ions f rom na tu ra l and
processed waters by reactive
polymers

Supramolecular synthesis of
hydrogen bonded network in
organic solids: Structure
property correlation

Bhavnagar University

Cochin University of
Science & Technology,
Cochin

Madurai Kamraj
University

Bhavnagar University

Bhavnagar University

Bhavnagar University

Bhavnagar University

Bhavnagar University

Nagarale
Rajaram Krishna

Girirajsinh Gohil

V. Veeraguranathan

D. Krishna
Kumar

Pragati
Agnihotri

Irshad Ahmed

Dharmesh Bhatt

Darshak Trivedi

Dr V.K. Shahi

Dr. R.V. Jasra

Dr. M.
Ganesan

Dr. P. Dastidar

Dr. P. Paul

Dr. (Mrs.)
R.I. Kureshy

Dr. P.S. Anand

Dr. P. Dastidar

3. Ph.D. hesis Submitted (2006-07)
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Name of
Supervisor

Name of the
University

Name of the
Research Fellow

Title of the thesis

Donor-acceptor sensor systems
incorporating redox/photoactive
chromo-phoric unit: Synthesis,
physicochemical and computational
studies

S t u d i e s o n s y n t h e s i s ,
characterization and catalytic
activity of nano crystalline sulfated
zirconia

C h e m i c a l s t u d i e s o n t h e
polysaccharides of Indian seaweeds
with special reference to agar

Heterogeneous and homogeneous
chiral catalysts for synthesis of
chiral drugs intermediates

Studies on cultivation and the
biochemical const i tuents of

(Doty)Kappaphycus alvarezii

Laboratory studies on the evaluation
of various methods for the recovery
of chromium as dichromate from an
industrial acid effluent

Studies on the use of polyvinyl
alcohol in pressure and potential
driven membranes

Chiral metal complexes as catalysts
in the synthesis of the chiral
p h a r m a c e u t i c a l s u n d e r
homogeneous and heterogeneous
conditions

Synthesis and characterization of
nano-clays for polymeric nano
composites, paints and adsorption
applications

Amilan Jose Bhavnagar
University

Bhavnagar
University

Bhavnagar
University

Bhavnagar
University

Bhavnagar
University

Bhavnagar
University

Bhavnagar
University

Bhavnagar
University

Bhavnagar
University

Manish Kumar
Mishra

Ramavatar
Meena

Kavita  Pathak

K. Suresh Kumar

Manish P. Joshi

Jaidevsinh M
Gohil

Achyut  Bhatt

Hasmukh Patel

Dr. Amitava Das

Dr. R.V. Jasra

Dr. A.K.
Siddhanta

Dr. S.H.R Abdi,
Dr. R.V. Jasra

Dr. P.V.S. Rao

Dr. G.
Ramachandraiah

Dr. (Mrs.) Parmita
Ray

Dr. R.V. Jasra,
Dr. S.H.R. Abdi

Dr. R.V. Jasra,
Dr. H.C. Bajaj

4. Ph.D. Thesis Submitted  (2007-08)
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Supervisor

Supervisor

Duration

Duration

Duration

Name and address of the trainee

Name and address of the trainee

Name and address of the trainee

Mr. Tingri Birdi, Mr. MohamadAyub, Mr. Mohamad Ehasan
Mr.Abdul Karim and Mrs. Shafiqa , The Norwegian Church
Aid (NCA), Kabul, Afghanistan

1000 LPH capacity RO desalination plants installed and
commissioned at Dwarka housing colony, New Delhi

5000 LPH capacity RO desalination plants at Abadkulia
Danga and 150 LPH capacity for barge installed and
commissioned in West Bengal

2000 LPH brackish water RO desalination plants has been
fabricated, installed and commissioned at Unn for Surat
Municipal Corporation, Surat, Gujarat

One 2000 LPH capacity two stage RO desalination plant
installed and commissioned at Mombasa, Kenya ( E.Africa)

5000 LPH brackish water RO plant is being installed at CSIR
Scientists Apartments & Guest House at Maharani Bagh,
New Delhi

9 RO plants were commissioned at Andaman & Nicobar
islands

Farmer's training camps were organized at Gujarat and
Orissa to provide guidance regarding Jatropha cultivation

Dr. Mohammad Hassan Hamid and Mr. Mohammad Ehsan
The Norwegian ChurchAid ( NCA), Kabul, Afghanistan

Dr.(Ms.) Gry Synnevag, Director, The Norwegian Church
Aid (NCA), Kabul. Afghanistan. To meet the trainees who
have come fromAfghanistan

06/03/2007
to

25/03/2007

5-6 days

5-6 days

5-6 days

5-6 days

5-6 days

5-6 days

1 week

06/12/2007 to
09/12/2007

24/03/2007
to

25/03/2007

Mr. N. Pathak,
Dr. A.V.R. Reddy

Training imparted in
operation  and
maintenance of plants

Training imparted in
operation and
maintenance of plants

Training imparted in
operation and
maintenance of plants

Training imparted in
operation and
maintenance of plants

Training imparted in
operation and
maintenance of plant

Training imparted in
operation and
maintenance of plants

Mr. N. Pathak,
Dr. A.V.R. Reddy

Mr. N. Pathak,
Dr. A.V.R. Reddy

5. International training under bilateral cooperation (2006-07)

International training under bilateral cooperation (2007-08)

6. Short term training programme
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Awardee(s)

Awardee(s)

Awards and Recognition

Awards and Recognition

Sr.
No

Sr.
No

CLRI Padmabhushan Dr Y Nayudamma Chemcon Distinguished
Speaker Award

Fellow of the Indian National Academy of Engineering (INAE)
January, 2008

Daimler Chrysler Environment Award 2005 on “Bio-diesel from
eroded soils of India”

The Grand Prize of the Best Discovery Quiz conducted for CSIR
professionals by Thomson Scientific, India/Singapore/USA
September, 2007

Chemical Research Society of India (CRSI) Bronze Medal in
recognition of his contributions to research in chemistry

Executive Member of the Catalysis Society of India for the second
consecutive term

Dr. Vikram Sarabhai Award, New products and processes in the area of
salt: From concept to commercialization. Govt. of Gujarat

Selected for a research award under UK-India Education and Research
Initiative - 2007

CSIR Young ScientistAward in Earth,Atmosphere, Ocean & Planetary
Sciences

CHEMTECH + PHARMABIO Award for the year 2007 for the
outstanding achievements in research and development

1.

1.

2.

2.

3.

4.

5.

6.

7.

8.

Dr. P.K. Ghosh

Dr. R.V. Jasra

Dr. P.K. Ghosh
and team

Dr. S. Kannan

Dr. R.V. Jasra

Dr. S. Kannan

Dr. P. K. Ghosh and
scientists of Salt &
Marine Chemicals
Division

Dr. Amitava Das

Dr. S.K.
Mukhopadhyay

Dr. P.K. Ghosh

7. Awards and Recognitions

2006 – 2007

2007 – 2008
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8. Deputation abroad: CSMCRI Scientists

2006 – 2007

DurationProgrammeNameSr.
No

Under DAAD Re-invitation Programme-2006

Under CSMCRI-KIER, for discussions and
progress review of the complex metal hydride for
hydrogen storage under a joint research project
between CSMCRI-KIER, Korea

For participation and make a presentation on
“Complexity of inorganic si l icate /
aluminosilicate polymerization: Some insights
using small angle X-ray scattering study” at the
XIII International Conference on Small Angle
Scattering (SAS2006) held at Kyoto, Japan

Under CSIR-DAAD Exchange Programme-
2006. To carry out research work on
“Characterization of the N-acyl homoserine
lactone mimic substances in a wide diversity of
marine algae” at GSF National Research Centre
for Environment and Health, Neuherberg,
Germany

To participate and to give a Special GuestAddress
in the plenary session on the topic “Biofuels in the
Transport and Auto Industry” at the Asia Pacific
Automotive Forum (APAF) -2006 held at Crowne
Plazsa Hotel Pudong, Shanghai, China

To attend the MCC 2006 International Conference
& Exhibition on Green Chemistry and to present a
keynote paper on “Achieving Clean Chemical
Transformation through Catalysis” held at
Sunway Pyramid Convention Centre, Malaysia

To participate in 5 European Motor BioFuels
Forum as an invited speaker held at Hilton,
Newcastle Gateshead, United Kingdom

th

Participation in the Energy Research &
Innovation Workshop at Brazil, Organized by
Ministry of Mines and Energy, Brazil

1.

2.

3.

4.

5.

6.

7.

8.

01/06/2006 to
31/07/2006

18/06/2006
to

12/07/2006

09/07/2006
to

13/07/2006

01/09/2006
to

30/11/2006

18/09/2006
to

19/09/2006

19/09/2006
to

21/09/2006

11/09/2006
to

13/09/2006

18/09/2006
to

20/09/2006

Dr. Sandhya  Mishra

Dr. (Mrs.) Beena
Tyagi

Dr. Puyam S. Singh

Dr. B. Jha

Dr. P.K. Ghosh

Dr. R.V. Jasra

Dr. A.S. Mehta

Mr. M.R. Gandhi
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DurationSr.
No

To carry out project work entitled “Dye-sensitised
solar cells based on metal complexes with pendant
catecholate anchoring groups” under EPRSC
visiting fellowship / award

Participating in CSMCRI-ADM-Bayer-DC-
Meeting for an important discussion on Jatropha,
held at Daimler Chrysler, Stuttgart, Germany

Participation in FACT Expert Seminar “
, agronomy and genetics’’ held at

Wageningen-The Netherlands

Jatropha

curcas

Under the award of BOYSCAST Fellowship to
carryout advanced research/undergoing
specialized training in the area of Chemical
Sciences/Modern Organic Chemistry at
Department of Chemistry, University of
Hohenheim, Stuttgart, Germany

For participation and to deliver a lecture on “Algal
micropropogation techniques” and also to act as
convener for one of the sessions at the XIX
International Seaweed Symposium (19 ISS) held
at the International Conference Centre in Kobe,
Japan

th

For participation and to make a poster
presentation on survival strategies of Seaweeds at
the XIX International Seaweed Symposium (19
ISS) held at the International Conference Centre
in Kobe, Japan

th

For pursuing post doctoral training in developing
noble photo catalyst under the guidance of Prof.
D.L. Key, at S.A. Institute forAdvanced Materials
Chemistry, University of the Western Cape, South
Africa.

9.

10.

11.

12.

13.

14.

15.

13/11/2006
to

28/06/2007

15/01/2007
to

16/01/2007

26/03/2007
to

28/03/2007

26/03/2007
to

25/03/2008

26/03/2007
to

31/03/2007

26/03/2007
to

31/03/2007

01/06/2006
to

18/05/2007

Dr. A. Das

Dr. P.K. Ghosh

Dr. J.S. Patolia

Dr. S. Adimurthy

Dr. C.R.K. Reddy

Dr. Vaibhav A. Mantri

Dr. Rajesh Tayade

Name Programme
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2007-2008

DurationSr.
No

Participation and deliver an invited talk on
‘‘Biofuels business asia 2007 on prospects of
biodiesel’’ Kuala Lumpur, Malaysia,

International fellow for pursuing research on
“Development of new materials for fusion
technology of NT& BT” Korea Research Institute
of Chemical Technology (KRICT), Korea

To attend the Daimler Chrysler Jatropha project
review meeting at the University of Hohenheim
Stuttgart, Germany and to discuss the progress
and future programme of work of the project with
project partners from the University of
Hohenheim, DC,AG, Germany

To attend the “Daimler Chrysler Jatropha project
review meeting and to discuss the progress made
in engineering aspects and future plan of work

To ca r ryou t r e sea rch on “Oro t id ine
monophospha te decarboxylase : The
mechanism of nature's most proficient enzyme is
under debate” University of California, USA

To participate in the 3 meeting of the Indo-
Brazilian Scientific Committee as coordinator of
the main areas of cooperation and also to attend
for preparatory meeting consultations for
formulating the programme on “Bio-resources for
Energy”

rd

To review collaborative project entitled
“Preparation of chemical hydrides based
hydrogen storage solid sorbents” between
CSMCRI and KIER, Korea

To participate in ‘‘Biodiesel Forum 2007’’ held at
Jakarta, Indonesia

To carry out ultrafast kinetic studies on the TiO
metal complex based hybrid system RAL,
Oxford, United Kingdom

2

1.

2.

3.

4.

5.

6.

7.

8.

9.

23/04/2007
to

24/04/2007

23/04/2007
to

22/03/2008

14/05/2007
to

16/05/2007

14/05/2007
to

16/05/2007

01/10/2007
to

30/04/2008

28/05/2007
to

31 2007/05/

24/06/2007
to

04/07/2007

26/06/2007
to

28/06/2007

19/08/2007
to

31/08/2007

Mr. M.R. Gandhi

Dr. S.D. Bhatt

Dr. J.S. Patolia

Mr. M.R. Gandhi

Dr. Bishwajit
Ganguly

Dr. P.K. Ghosh

Dr. R.V. Jasra

Dr. Arup Ghosh

Dr. Amitava Das

Name Programme
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DurationSr.
No

To carryout research at Kagoshima University,
Japan under the award of an INOUE Fellowship
offered by INOUE Foundation for Science (IFS),
Japan

To conduct joint search with University of
Malaysia, Algae Research Laboratory in the area
of seaweed micro-propagation through seaweed
callus, tissue and protoplast culture and
regeneration, University of Malaya, KLMalaysia

To attend the 2nd Joint Workshop on “Designing
materials through nano-technology” organized at
Beijing, China under the CSIR-NSFC S&T
Cooperation

10.

11.

12.

5/1/2007
to

4/1/2008

25/9/2007
to

23/10/2007

24/12/2007
to

29/12/2007

Dr. Kamlesh Prasad

Dr. C.R.K. Reddy

Dr. R.V. Jasra

Name Programme
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DurationPurpose of visitName / OrganizationSr.
No

The specific purpose is to know the
cultivation conditions of Jatropha aspects of
the harvest and industrialization, technology
of CSMCRI production and industrialization
of the crops, prespective of the production
and commercialization and the possibilities
of formalize and exchange of experts in the
matter and in the investigation on oils and
production of biodiesel

Explore collaboration opportunities in the
development of biodiesel in India and
Australia

To carry out work on the preparation of the
most promising hydrogen storage material
and to check reversible material under the
research contract between CSMCRI and
KIER for the project entitled “Preparation of
chemical hydrides based hydrogen storage
solid sorbents”

To develop a tool for harvesting fruits of
under collaboration between

CSMCRI and DC, Germany
Jatropha curcas

Delivering seminar on self-assembled
nanotubes

To carry out work on metagenomics of
marine microalgae at CSMCRI

Under the award of CSIR-TWAS Fellowship
for postdoctoral research at CSIR
laboratories in India pursuing research on
“Amelioration of saline soils and the role of
organic soil amendments”

1.

2.

3.

4.

5.

6.

7.

17/04/2007

25/04/2007
to

26/04/2007

12/04/2006
to

29/06/2006

25/06/2006
to

29/06/2006

10/09/2006
to

12/09/2006

18/09/2006
to

17/02/2007

10/11/2006
to

09/05/2007

Dr. Biol Mario Manuel
Romero
Dr. M.C. Ruben Lazos
Valencia, Mexico

Mr. Dane Muldoo
Mrs. Erin Alyse Muldoon
R&D, Biodiesel Fuels,
Australia

Mr. Jun Jae Wook
Korea Institute of Energy
Research, Korea

Mr. Philip Nuss
University of Hohenheim,
Germany

Prof. Dr. Pierre Terech
Head of CAE-CNRS
Research Laboratory,
University of Grenoble,
France

Prof. Prakash H. Bhutta
Professor of Eastern
Washington University,
Cheney, USA

Dr. Ogunwole Joshua
Olalekan
Ahmadu Bello University,
Zaria, Nigeria

9. Visitors from abroad to CSMCRI

2006 – 2007

278



DurationPurpose of visitName / OrganizationSr.
No

To discuss on new methods and synthetic
a p p l i c a t i o n s o f h o m o g e n e o u s /
heterogeneous catalysts especially for
hydroformylation and tandem reactions,
immobilization of homogeneous catalysts
and ligands by using micro/ mesoporous
inorganic supports and new chiral ligands
for asymmetric catalysis with CSMCRI

To have discussion on collaborative project
entitled “ Preparation of chemical hydrides
based hydrogen storage solid sorbents”

Discussion on plantation, transesterification
issues and system boundary issues

To undergo training in fabrication,
installation, repair and maintenance of RO
plants using three different power sources-
animal, solar and grid

For exploring the possibilities for having
collaborative projects between CSMCRI and
Sogang University and deliver a lecture on
“Applications of electro-catalysis in
bioconversion and bio sensing”

8.

9.

10.

11.

12.

15/01/2007
to

10/02/2007

28/01/2007
to

29/01/2007

04/02/2007
to

05/02/2007

06/03/2007
to

25/03/2007

09/03/2007
to

10/03/2007

Prof. Dr. Peter Eilbracht
University of Dortmund,
Dortmund, Germany

Dr. Ik Soo Choi
Dr. Jong-Nam KIM
Korea Institute of Energy
Research, Korea

Dr. Guido A Reinhardt
IFEU-Institute for Energy
and Environmental
Research Heidelberg,
Germany

Mr. Tingri Birdi
Mr. Mohamad Ayub
Mr. Mohamad Ehasan
Mr. Abdul Karim
Mrs. Shafiqa
The Norwegian Church
Aid (NCA),  Kabul,
Afghanistan

Prof. Woonsup Shin
Sogang University,
Seoul,  Korea
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General Motors Corporation, Detroit,
Michigan, USA

For discussions on Jatropha plantation and bio-
diesel production

7.

8.

04/02/2008

05/02/2008

Dr. Steven   Howard Cadle;
Mr. Jayant Shamrao
Majumdar

Mr. Hans Jürgen Klein
University G.A.Göttingen
Germany

DurationPurpose of visitName / OrganizationSr.
No

To know more about the R&D activities in the
area of salt & marine chemicals, specialty
chemicals, membranes and water desalination
(RO and ED), molecular biology and seaweeds,
wasteland development, Jatropha biodiesel,
vegetable salt and other basic research

To carry out data collection for Jatropha project
“Biofuels from eroded soils in India”

Visit to CSMCRI under Daimler Chrysler-AG,
Germany collaborative project on Jatropha as a
part of the India case study for the KAS/IFOK
Project on “ New Partnerships”

To have discussion with CSMCRI scientists on
Jatropha plantations. Development under
CSMCRI-Daimler Chrysler collaborative
project

Testing of desalination plant purchased from
CSMCRI, Bhavnagar

1.

2.

3.

4.

5.

6.

07/05/2007
to

15/05/2007

12/05/2007

27/06/2007
to

17/07/2007

13/08/2007
to

14/08/2007

20/08/2007
to

21/08/2007

06/12/2007
to

09/12/2007

HH Sheikh Saud   Bin
Saqr Al- Qasismi, UAE
Prof. Cheetham Anthony
Kevin
Mr. Sawaqed Ismat
Mr. Naser Thafer
Husni Al Bustami,
Dr. Peter Stuart
Watson
The Rasal Khaimah Center
for Advanced Materials
(RAK-CAM), UAE

Ms. Katja Berberich
Daimler Chrysler
Stuttgart, Germany

Ms. Hannah Büttner
Consultant, Bensheim,
Germany

Mr. Willibald Dressel
SymbOil AG, Kranzberg,
Germany

Dr. Mohammad
Hassan Hamid
Mr. Mohamad Ehsan
Norwegian Church Aid
(NCA), Kabul, Afghanistan

2007-2008

To carryout R&D work on “Design and
synthesis of new molecules that could be used
as building blocks for the microporous
material”

Dr. Nikola Basari

Division of Organic
Chemistry and
Biochemistry, Laboratory
of Synthetic  Organic
Chemistry, Zagreb, Croatia

Institute  Ruđer Bošković

280



Membership DetailsName of the scientistSr.
No

1. Negotiation Committee & Task Force Committee for E- journals
Consortium (CSIR) - Member

2. National Executive Committee, Catalysis Society of India - Member

1. Life Member of National Academy of Science, India, Allahabad from
January 1991

2. LifeMember of Catalysis Society of India, Madras, fromJanuary, 1996
3. Member, Inorganic Chemicals Sectional Committee CHD

1 of Bureau of Indian Standards, New Delhi, from 2001

1. Member, ResearchAdvisory committee, Gulf of
Mannar, Biosphere Reserve Trust

2. Joint secretary, Seaweed Research and UtilizationAssociation

1. Member on the editorial board (2008-2012) of Indian
Journal of Marine Sciences, NISCAIR, CSIR, New Delhi

2. Member of the Bhavnagar University Court (Senate)
(October 2008 - October 2013)

3. Fellow of the Indian Chemical Society (Life Member) 1989
4. Life Member (1995) of Seaweed Research and

UtilizationAssociation, Chennai
5. Life Member (1998) of Indian Society of Chemists and

Biologists, Lucknow

1. Chairman, Programme Advisory Committee (Water Technology),
Department of Science & Technology, Govt. of India

2. Chairman, Inorganic Chemical Sectional Committee, Bureau of
Indian Standards (BIS), New Delhi

3. Chairman, Programme Advisory Committee (Inorganic Chemistry),
Department of Science & Technology, Govt. of India

4. Member, High Level Expert Committee, Ministry of New and
Renewable Energy, Govt. of India

5. Coordinator, Bioresource-based energy, Indo-Brazil Science Council
6. Member, Research, Design & Development Appraisal Committee,

Ministry of New and Renewable Energy, Govt. of India
7. Member, Task Force in Green Chemistry, Department of Science &

Technology, Govt. of India
8. Member, Expert Committee, Petroleum, Chemicals and

Petrochemical Investment Region, Haldia, West Bengal
9. Member, Task Force for Reinvigorating Indian Agriculture through

S&T, Ministry of Science & Technology, Govt. of India
10. Member,BoardofDirectors,HindustanSalts&SambharSaltsLtd.,Jaipur
11. MemberofBoardofGovernors,GujaratInstituteofDesertEcology,Bhuj
12. Member,Advisory Board, GSFC Science Foundation
13. Member, Gujarat Council of Biotechnology, Govt. of Gujarat
14. Member, Board of the School of Chemistry, University of Hyderabad,

Hyderabad
15. Member,ManagementBoardofOASTC,BhavnagarUniversity,MoES

1.

2.

3.

4.

5.

Dr. S. Kannan

Dr. R.S. Shukla

Dr. K. Eswaran

Dr. A.K.
Siddhanta

Dr. P.K. Ghosh

Membership of Scientific Societies and Committees
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TopicDate

Fueling future cars

Applied bio-catalysis

25-09-2006

04-10-2006

7-11-2006

15-11-2006

17-11-2006

7-12-2006

23-01-2007

23-01-2007

31-01-2007

21-02-2007

9-03-2007

12-03-2007

23-03-2007

2006 – 2007

282

Speaker

Ultraf ine f ibers of conduct ing
composites by electro-spinning

Ion-solid interactions with applications
to microelectronics

Synthesis , character izat ion and
decoration of semiconductor-quantum
dots, rods and wires

Recent advances in the development of
forensic tools-based on sediment
chemistry

Challenges of managing a brand

Herbo-print: A tool for validation of
traditional philosophies

Multiple CC-bond formations under
hydroformylation conditions

"..............of mice, bacteria, & fungi.”

Applications of electro-catalysis in
bioconversion & bio-sensing

Reactions avoiding hazardous organic
solvent & toxic catalyst without
sacrificing efficiency

Nano DNA: Emergence of the genetic
material as generic material

Prof. T.S. Natarajan
Department of Physics, Indian
Institute of Technology, Chennai

Dr. V. Venugopal
University of Waterloo,  Canada

Dr. Asit B. Panda
Virginia Commonwealth University,
Richmond, Virginia, USA

Prof. Nittala Sarma
School of Chemistry,
Andhra University, Visakhapatnam

Ms. Chandana Ghosh
Divisional Manager,
Marketing HR, ITC Ltd.
Visiting Faculty, IIM, Kolkata

Prof. A.K. Shukla
Director, Central Electrochemical
Research Institute (CECRI), Karaikudi

Dr. D. Vijaya Kumar
Reaction Engineering Lab, IICT,
Hyderabad

Prof. Peter Eilbracht
Organic Chemistry,
Universitat Dortmund, Germany

Prof. P.H. Bhuta
Eastern Washington University,
Cheney, WA, USA

Prof. M.N. Gupta
Department of Chemistry,
IIT, New Delhi

Prof.Shin Woonsup
Sogang University, Seoul, Korea

Prof. B.C. Ranu
IACS, Kolkata

Prof. K.N. Ganesh
Director, Indian Institute of Science
Education & Research, Pune

10. Distinguished Visitors & Lectures
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Speaker

Prof. Anil Kumar
Department of Chemical
Engineering, IIT, Kanpur

Dr. Nikola Basarić
Institute Ruđer Bošković, Croatia

Dr. Nikola Basarić
Institute Ruđer Bošković, Croatia

Dr. Fritz Soergel, Haake, Germany

Dr. Vikram M.Mehta
The Center for Research on the
Changing Earth System (CRCES),
Columbia, Maryland, USA

Prof. R. Rengasamy
Centre for Advanced Studies
in Botany, University of Madras,
Chennai

Prof. Subhash Minocha
Durham, UK

Dr. Phillip Davies, UK

Prof. Padma Vasudevan Sen &
Prof. P.K. Sen, IIT, New Delhi

Dr. Anamika Patel
Department of Biology,
Life Science Complex,
Syracuse University, NY, USA

Dr. Pratap R. Patnaik
IMTech, Chandigarh

283

TopicDate

Development of direct methanol fuel cell
and special proton exchange membranes
impervious to methanol

Adamantane amino and hydroxy acids:
Incorporation into cyclic peptides and
depsipeptides for the formation of new
lipophilic tubular materials

Pyrrole: The building block for chemical
sensors

Basics in rheology & its applications

Climate analysis and modeling

Environment impact assessment on the
cultivation of
along Mandapam coast, Tamilnadu

Kappaphycus alvarezeii

Understanding sulfur metabolism in red
algae with the target of its genetic
manipulation

Saline water solar green house

Biomass based trigeneration

Mixed lineage leukemia protein: A
transcriptional regulator & potential target
in cancer therapy

Classical & intelligent descriptions of non-
ideal bioreactors

08-05-2007

09-05-2007

10-05-2007

01-08-2007

04-08-2007

15-09-2007

29-10-2007

14-01-2008

14-01-2008

01-02-2008

08-02-2008

2007-08
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Name of the Seminar /
Conference / Institute

Presenter(s)VenueTitle of the paperSr.
No

Recent advances and
concepts in industrial
and edible salts

Carbon and carbon-silica
nano-particles

Clean chemical synthesis
through catalysis

F lo ra l b io logy and
reproductive aspects of
some under exploited
plant species

Innovations in marketing:
The CSMCRI approach

M e c h a n i s m o f s a l t
tolerance in halophytes

S t r a t e g i e s f o r
improvement of salt
tolerance in plant species

Prospects of bio diesel
production on eroded
soils: a
case study

Jatropha curcas

The joy of inventing

Biofuels in the transport
and auto industry

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Invited lecture: International
Conference on Salt.
January 20, 2006

Invited lecture: State level
seminar on semiconductor
materials.
January 27-28, 2006

Plenary lecture: Workshop
on “Current Opportunities
and New Directions in
Catalysis”.
February 8-10, 2007

Invited lecture:
“Reproductive Biology of
Angiosperms” in a National
Seminar held from
February 27-28, 2007

Invited lecture: CSIR  R&D
Management Conference.
March 3-4, 2006

Invited lecture: For staff
and students on
July 24, 2006

Invited lecture for staff and
students on July 25, 2006

Invited lecture: For staff and
students on July 25, 2006

Popular Science Lecture
Series
September 2, 2006

Keynote address: Asia
Pacific Automotive
Forum  2006
September 18-19, 2006

Nirma University,
Ahmedabad

Science College
of Mahatma Phule
University, Pune

Bangalore Institute
of Technology,
Bangalore

Botany
Department,
Smt. S.M.Panchal
Science College,
Talod, Gujarat

New Delhi

Berhampur
University,
Berhampur, Orissa

Berhampur
University,
Berhampur, Orissa

Berhampur
University,
Berhampur, Orissa

Gujarat Science
City, Ahmedabad

Shanghai, China

P.K. Ghosh

S.H.R. Abdi

R.V. Jasra

Aruna R.
Prakash

P. K. Ghosh

M.P. Reddy

M.P. Reddy

M.P. Reddy

P.K. Ghosh

P.K. Ghosh

11. Invited Talks / Lectures Delivered By CSMCRI Scientists
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Name of the Seminar /
Conference / Institute

Presenter(s)VenueTitle of the paperSr.
No

(i) Achieving clean
c h e m i c a l
t r a n s f o r m a t i o n
through catalysis

(ii)Single step, solvent
free, green catalytic
route for coumarin
synthesis using nano-
crystalline sulfated
zirconia

O n s e a w e e d s : A
renewable bioresource -
bioactive compounds
and biomaterials derived
thereform

Inventing in mature
technologies

Experiences in operating
r e v e r s e o s m o s i s
desalination plants in
rural areas

B i o - F u e l s : I n d i a n
perspective

Recent innovations in
salt & marine chemicals

Water treatment and
membrane technologies
- Indian scenario and
scope of R&D

11.

12.

13.

14.

15.

16.

17.

Keynote lecture:
Malaysian Chemical
Congress (MCC) 2006 and
International Conference
and Exhibition on
Green Chemistry,
September 19-21, 2006

Invited lecture:
International Conference on
Applied Bioengineering
2007 (iCAB-07)
December 5-7, 2007

Invited lecture:
Chemcon Distinguished
Speaker Award Lecture

Invited lecture: Trombay
Symposium on Desalination
and Water Reuse.
Feb.  7-9, 2007

Invited lecture:
Science Day Oration
Feb. 28, 2007

Invited lecture:
Tata Institute of
Fundamental Research,
Mumbai.
Sept. 19, 2007

Keynote lecture :
Brainstorming Session on
Water Technology
Initiative under
International Conference
on Catalysis in Membrane
Reactors Dec. 21, 2007

Sunway Pyramid
Convention Centre,
Petaling Jaya,
Selangor, Malaysia

Sathyabama
University,
Chennai

CHEMCON 2006
GNFC, Bharuch
Gujarat

BARC, Mumbai

DRDO, Metcalfe
House, Delhi

TIFR, Mumbai

CGCRI, Kolkata

R.V.  Jasra

A.K.
Siddhanta

P.K. Ghosh

P.K. Ghosh

P.K. Ghosh

P.K. Ghosh

P.K. Ghosh

Indo-U.S. Workshop on
Green Chemistry

18. Plenary lecture:
Indo-US S&T Forum
Jan. 9, 2008

New Delhi P.K. Ghosh
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Name of the Seminar /
Conference / Institute

Presenter(s)VenueTitle of the paperSr.
No

The joy of invention:
Recent case studies from
CSMCRI, Bhavnagar

Leveraging talent and
resources across CSIR

Inventing in seemingly
mature technologies:
Recent advances in salt &
marine chemicals

The Biodiesel alternative

New Concepts,
Inventions and
Technology
Implementation
for Social Good: Case
Studies from CSMCRI

Inventing in mature
technologies: Recent case
studies from CSMCRI

Inventing in Mature
Technologies: Recent
case studies from
CSMCRI

CSMCRI's engagement
in energy from bio-
resources

The CSMCRI Jatropha
experience and its
impact

19.

20.

21.

22.

23.

24.

25

26.

27.

Invited lecture:  Research
Scholars' Forum,
IIT Bombay.  Jan.22, 2008

Invited lecture:  Leadership
Programme, Human
Resource Development
Group, CSIR,
Ghaziabad. Feb 28, 2008

Plenary lecture: Seminar
on recent development in
chemistry. March 18, 2008

Theme talk: Workshop on
Climate Security: India's
Options, Association of
British Scholars, Kochi
Chapter. March 29, 2008

Keynote lecture:

27, 2008

“Science, Technology and
Business for Social
Transformation”,
Hindustan Unilever Limited,
April

Keynote lecture:
Dr. K K.G. Menon
Memorial Lecture
Sep. 19, 2008

Invited lecture:

15, 2008

Technology Centre,
Reliance Industries Limited
Oct.

Invited lecture:

1, 2008

74th Annul Meeting of
Indian Academy of
Sciences, IIT, Delhi
Nov.

Plenary lecture:

Dec.

Jatropha International
Conference-2008,
Singapore 12, 2008

Mumbai

Ghaziabad

Dept of Chemistry,
Delhi University,
Delhi

Cochin

Bangalore

UICT, Mumbai

Vadodara

New Delhi

New Delhi

P.K. Ghosh

P.K. Ghosh

P.K. Ghosh

P.K. Ghosh

P.K. Ghosh

P.K. Ghosh

P.K. Ghosh

P.K. Ghosh

P.K. Ghosh
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Collection as on
31.3.2008

Particulars

Total

Available as on
31-3-2005

Addition during
2006-08

Sr.
No

The CSMCRI Library is considered to be premier one in this region having rich collections of books,
periodicals, reference materials etc., in the areas of R & D being carried out in the institute. Besides
catering to the information needs of R&D staff of the institute, the library also extends facilities to the
visiting research scholars, university staff, R&D staff of the industries, government officials and others.
Abrief account of library collection, facilities, services are as under:

Apart from the above, library has received the access of online journals through CSIR-E-Journals
Consortium from the Elsevier, Springer, ACS, RSC, Wiley Blackwell, Oxford University Press
publishers. The library is having specialized collection of International Abstracting and Indexing
Services viz. Chemical Abstracts, Biological Abstracts, Current Contents/FTP/2005, back volumes of
journals in chemistry, chemical technology, biological sciences and general sciences.

For easy and quick access to current and latest information by the R & D staff, library renders various
information services to its users. Through these services, scientific and technical staff is kept well
informed about the current trends in the field of their interest. The services rendered are as follows:

International Journals
National Journals
Bibliographic Databases

70
76
05

12.  Library & Information System

COLLECTION OF LIBRARY

JOURNALS/DATABASES/E-JOURNALS SUBSCRIPTION

INFORMATION SERVICES

1
2
3
4
5
6
7
8
9

10

Books
Back Volumes
Translation
Photocopy
Patents
Standards
Micro-cards
Microfilms
Maps/Charts
Reprints

11777
26301

429
2149
340
761
67

1326
265

2697

46112

116
250

-
-
-
-
-
-
-
1

367

11893
26551

429
2149
340
761
67

1326
265

2698

46479
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1. Inter-Library loan services
2. Reader's queries
3. Document delivery service
4. Bibliographic search through databases
5. Reference service
6. Literature search facility to outsider

The external members from corporate sectors, universities are also granted permission to consult the
documents in the library. This fulfills the aim of maximum utilization of library documents.

13. Dateline CSMCRI

WORKSHOP

The library has organized one day workshop on the theme “
for library professionals. About 45 participant including librarians, students

attended the workshop and got benefited by the workshop for managing electronic collections
effectively.

Building Institutional Repositories using

Open Source Software”

Salient DetailsDate

March 22, 2006

April 10, 2006

April 27, 2006

July 21, 2006

August 10, 2006

September 14,
2006

World Water Day celebrated. RO mobile bus carrying the RO and ED
plants gave demonstration in Civil hospital, local industries, and to the
people of nearby villages.

53 CSMCRI Foundation Day Function and lecture on “Evolution,
Challenges and Joy of Organic Synthesis” by Prof. Goverdhan Mehta, CSIR

rd

Get together on the usage of low dust writing chalk. District Education
Officer, Bhavnagar district and teachers of various schools of Bhavnagar
attended the meeting.

Agreement signed between CSMCRI, Bhavnagar and M/s Archean
Chemical Industries, Chennai for transfer of seven technologies at
Gandhinagar.

DSIR- CSIR review meeting arranged in CSMCRI by planning commission.
Prof. V.L. Chopra and Dr. R.A. Mashelkar DG, CSIR & Secretary, DSIR
and the other officials from DSIR and CSIR attended.

Hindi day celebrations

September 26,
2006

64 CSIR Foundation Day Function and address given by Mr. Arvind
Agarwal, IAS, Commissioner, Industrial Commissionerate, Govt. of Gujarat.

th
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Salient DetailsDate

November 2-3,
2006

December 15,
2006

March 4, 2007

April 10, 2007

May 12, 2007

September 14,
2007

September 26,
2007

November 2-3,
2007

January 11-12,
2008

February
21-22, 2008

April 10, 2008

September 26,
2008

CSIR programme on “Youth for leadership in science” (CPYLS) program
arranged. Prof. Partha Ghosh was the Chief Guest. 87 students from various
boards attended the programme. Two days counselling session for Std X
meritorious students.

Workshop on Building Institutional Repositories using Open Source
Software. Prof. H.C. Trivedi, VC, Bhavnagar University, Bhavnagar was
the Chief Guest.

Safety Day Function: Demonstration of first aid fire fighting appliances.
Competition on best slogan and drawing on safety. Distribution of prizes.

54 CSMCRI Foundation Day Function and lecture on “Societal Impact of
DRDO: Spin-off Technologies” by Dr. W Selvamurthy, Chief Controller
(R&D) DRDO, New Delhi.

th

Crown Prince Sheik Saud Bin Saqr Al Qasimi of Ras Al Khaimah visited
along with the eminent scientist, Professor Anthony K. Cheetham, FRS.

Hindi day celebrations

66 CSIR Foundation Day Function and lecture on “The Challenges of
Sustainable Development” address by Dr S.K. Chopra, Former Senior
Advisor & Special Secretary, Ministry of New and Renewable Energy,
Government of India.

th

CSIR programme on “Youth for leadership in science” (CPYLS) program
arranged. Prof. N. Periasamy TIFR, Mumbai, was the Chief Guest. 55
students from various boards attended the programme. Two days counseling
session for Std X meritorious students.

Steering committee meeting on national project on development of potential
drugs from ocean.

55 CSMCRI Foundation Day Function and lecture by Prof. H.C. Trivedi,
VC, Bhavnagar University and Prof. R. V. Mehta, Ramanna Fellow (DST),
Head, Dept. of Physics, Bhavnagar University.

th

67 CSIR Foundation Day Function and lecture on “The Salt of Earth: Few
Stories of Minds on Margins” address by Prof. Anil Gupta, Executive Vice
Chair, National Innovation Foundation Professor, IIMAhmedabad.

th

National Workshop on Water Desalination Technologies
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14. Seminars / Workshops / Events / Meetings Organized

65 CSIR Foundation Day Celebrations: Dr. Arvind Agarwal, IAS, Commissioner, Industries
Commissionerate, Government of Gujarat, was the Chief Guest and delivered the foundation day
address on 26 September, 2006.

th

66 CSIR Foundation Day Celebrations: Dr. S.K. Chopra, Executive Director, Chair for Sustainable
Development, IGNOU and Former Senior Advisor, Ministry of New & Renewable Energy, New Delhi
was the Chief Guest and delivered the foundation day address on “

on 26 September, 2007.

th

The Challenges of Sustainable

Development”290



Building institutional repositories using open source software - 15 December, 2006
National workshop on water desalination technologies - 21-22 February, 2008

53 CSMCRI Foundation
Day Celebrations: Prof.
Goverdhan Mehta, FNA,
FRS, CSIR Bhatnagar
F e l l o w a n d F o r m e r
Director, IISc Bangalore.
He delivered the foundation
day lecture on “

on 10
April, 2006

rd

Evolution,

Challenges and Joy of

Organics Synthesis”

54 CSMCRI Foundation Day
C e l e b r a t i o n s : D r . W
Selvamurthy, Chief Controller
(R&D) Defense Research &
Development Organization,
New Delhi was the Chief Guest
and delivered the foundation
day address on “

” on 10 April,
2007. Dr. Selvamurthy is seen
inaugurating the 500 MHz NMR

th

Societal

Impact of DRDO: Spin 0ff

Technologies

Steering committee meeting
on ‘‘National project on
development of potential
drugs from ocean’’ 11-12
January, 2008
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15. Appointments

Kakulavarapu Jagannatha Rao

Ms. Sarla K. Sosa

Mrs.  Geeta A. Pandey

Dr.  Babulal Rebary

Dr. Asish Kumar Parida

Dr. Asit Baran Panda

(11 Sep. 2006)

(3 July 2007)

(12 Nov. 2007)

(19 Dec. 2007)

(19 Dec. 2007)

(1 Jan. 2008)

Security Officer

Junior Stenographer

Helper

Chemical sciences

Biotechnology and Molecular Biology

Chemical Sciences

Bachelor of Arts
Diploma in Electrical Engineering
Master in Business Administration

Bachelor of Arts
Certificate in Computer

Upkeep of laboratory
Maintenance  of routine equipment

Ph.D in Chemical Sciences, JNVUniversity, Jodhpur
Method development based on different instruments,
ion chromatography, TGA and XRF
Methods for determination of iodide,
fluoride and bromide in salt matrix

Ph.D in Plant Stress Physiology, Utkal University,
Bhubaneswar, Orissa
Plant proteomics and metabolomics
Mechanisms of abiotic stress tolerance in plants
Antioxidativedefense system in plants
Functional validation of stress tolerance
efficacy of transgenic plants

Ph.D, Chemistry, IIT, Kharagpur
Synthesis of nanostructure materials  (nanoparticles
and mesoporous materials) and their applications

Name and date of joining Area and Qualifications
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Mr. Rajesh Patidar

Pratyush Maiti

Dr. (Mrs.) Saroj Sharma

Dr. Pratap S. Bapat

Mr. Arvind Sharma

Dr.(Mrs.) SubarnaMaiti

(9 Jan. 2008)

(17 Jan. 2008)

(25 Jan. 2008)

(29 Feb. 2008)

(17 Mar. 2008)

(17 Mar. 2008)

Analytical Chemistry

Chemical Engineering Science

Polymer Sciences

Chemical Engineering Science

Library and Information Science

Chemical Engineering Science

M Sc in Chemistry from DAV University, Indore
Instrumental method development
Supramolecular chemistry & extraction of metal ions

B. Tech. (Chemical Technology)
Process development & scale-up in marine
chemicals and  bio-ethanol

Ph.D, Polymer Chemistry
Polymer Chemistry &  Ion Exchange Technology

Bachelor in Chemical Engineering
Master in Chemical Engineering
Ph.D in Chemical Engineering,  Institute of Chemical
Technology (Formerly UDCT), University of Mumbai,
Mumbai

Bachelor in Science
Master in Library & Information Science and
cleared  UGC-NET examination

B.Tech, Chemical Technology
M.Tech, Energy Science & Technology
Ph.D, Renewable Energy

Name and date of joining Area and Qualifications
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Designation Date of retirementSr. No Name

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Mr. M.G. Parmar

Mr. S.L. Purohit

Mr. U.R. Patel

Mr. P. Balakrishnan

Mr. B.R. Sharma

Mr. V.R. Patil

Mr. A.A. Padhiyar

Dr. (Ms.) S.V. Joshi

Mr. Y. Ramakrishna

Mr. Rakesh Singh Bisen

Dr. J.S. Patolia

Mr. Baljeet Singh

Mr. M.V. Gopal

Dr. B.K. Ramavat

Mr. C. Badarinath

Mr. V. Ranga

Dr. A.U. Hamidani

Dr. S.H. Mehta

Mr. N.K. Waghani

Mr. G.S. Krishnan

Mr. S.A. Chauhan

Dr. P.S. Anand

Mr. P. Bhattacharjee

Jr. Security Guard

Tech. Gr. II

Tech. Gr. II (3)

Private Secretary

Section Officer (S&P)

Section Officer (S&P)

Assistant (S&P) I

Scientist  Gr.IV(4)

Controller of Administration

Tech. Gr. III(4)

Scientist Gr.IV(5)

FAO

Gr. V(A)(4)

Scientist Gr.IV(3)

CO(S&P)

Tech. Gr.I(4)

Scientist Gr. IV(3)

Scientist Gr.IV(5)

Tech. Gr. II(5)

FAO

Tech. Officer Gr III(5)

Scientist  Gr.IV(5)

Assistant (G) Gr I

31-01-2006

03-01-2006  (VRS)

23-03-2006  (VRS)

30-06-2006

21-07-2006  (Transfer)

17-07-2006  (Transfer)

31-10-2006

31-10-2006

07-08-2007  (Transfer)

05-04-2007  (Transfer)

30-06-2007

30-06-2007  (Transfer)

13-07-2007  (Transfer)

31-07-2007

20-07-2007   (Transfer)

31-12-2007

11-01-2007  (VRS)

31-01-2008

29-02-2008

22-02-2008   (Transfer)

02-05-2008   (Death )

31-03-2008

31-03-2008

Retirement / Voluntary / Transfer - 2006-08
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Prof. V Krishnan

Prof. G Subramanian

Dr. Devang Vipin Khakhar

Prof. K.C. Upadhyay

Dr. Sumit Bhaduri

Shri. V.M. Naik

Prof. M. Ravindran

Dr. S. Sivaram

Dr. P.S.Ahuja

Dr. Pushpito K. Ghosh

Dr.A.S. Mehta, Secretary

Hindustan Lever Research Professor & Head,
Chemical Biology Unit, JNCASR, Jakur Campus P O,
Bangalore 560 064

Ex-Director
National Facility for Marine Cyanobacteria,
BharatidasanUniversity, E-204, VasanthViharApartments,
Cross West Extension, Thillai Nagar, Tiruchirapalli 620 018

Professor & Head, Department of Chemical Engineering
Indian Institute of Technology, Mumbai, Powai, Mumbai 400 076

School of Life Sciences, Jawaharlal Nehru University,
New Delhi 110 067 Res  24 Dakshinapuram,
JNU New Campus, New Delhi 110 067

Head, Research & Development, Reliance Industries Ltd.,
Swastik Mill Compound, Corporate Park, V.N. PuravMarg,
Chembur, Mumbai 400 071

Deputy Head of Laboratory, Unilever Research India
Hindustan Lever Research Centre, No. 64, Main Road,
Whitefield, Bangalore 560 066

“Vigna Raja', Pondicherry Road, Kottur, Chennai 600 085

Director, National Chemical Laboratory,
Pune 411 008

Director, Institute of Himalayan Bioresource Technology
Post Box No. 6, Palampur 176 001

Director, Central Salt & Marine Chemicals
Research Institute, G. B. Marg, Bhavnagar 364 002

Scientist, Central Salt & Marine Chemicals
Research Institute, G. B. Marg, Bhavnagar 364 002

.

16.  Research Council
(April 2007 to March 2010)

Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member
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Scientific

Technical

Non – Technical

17. Resources - Staff and Budgetary Details

Staff Details

Persons on Roll
31.3.2008

Particulars Persons on Roll
31.3.2007

Category

Group IV

Group III

Group II

Group I

Group A

Group B

Group C

Group D

Total 'A

Ad-hoc Scientist

Scientist Fellow (QHS)

Research Associate (RA/Sr. RA)

Senior Research Fellows (SRF)

Junior Research Fellows (JRF)

Project Assistants

Other (Project Related)

Apprentice

Total (Technical)

Total (Non - Technical)

EMR and Project related

temporary personnel

Total 'B'

Total A + B

'

88

135

65

288

151

439

44

71

20

4

32

29

0

1

3

11

30

56

32

18

92

132

65

289

177

466

40

72

20

4

34

27

0

5

4

12

37

87

12

20
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297

2006-07
Rs. in Lakhs

2006-07
Rs. in Lakhs

2007-08
Rs. in Lakhs

2007-08
Rs. in Lakhs

Financial Year

Financial Year

A. Revenue (National Labs.)

Total Revenue Budget

B. Capital (National Labs.)

Total Capital

Total REV.+CAP. (A+B)

Total National Lab. (A+B+C)

P-61 NMITLI

Total Salaries
Budget (Including P04/P05/P06/P70-Staff Qtr.
P-07 Chemical/Consum. & Other Res.

Budget (Including W & S/ Staff Qtrs. Capital)
P-50 Land Cost
P-50 (App. & Equipment/Computer Equipment/Off. Eqpt.)
P-50 (Furniture & Fittings/Workshop Machinery)
P-50 (Library Books/Library Journals)
P-50 Vehicles
P-26 (ICT) (Infrastructure/Facilities)

C. Total Network & RSP Projects

Sponsored R&D
Collaborative/ Cooperative R&D
Grant-in-Aid R&D
R&D Consultancy
SMM

Analytical/Tech services
Knowhow transfer/Royalty
Sale of lab products
Conference/ Seminar/Workshop

Amount collected as service tax (Repaid to government)

SUB TOTAL (ECF)

SUB TOTAL (credited to CSIR/lab Reserve)

GRAND TOTAL

690.423
159.000

74.716

100.260
0.000

460.000
2.500

90.000
32.000
68.060

24.100

924.139

752.820

1676.959

73.910

1750.869

111.704
139.458
226.502

61.660
11.786

3.497
2.455

38.931

43.044

551.110

44.883

639.037

722.952
160.000
201.000

98.763
18.833

314.000
4.500

95.000
8.356

29.576

23.080

1083.952

569.028

1652.980

374.183

2027.163

143.430
248.930
184.224

44.484
0.000

4.323
3.973
4.757

46.092

621.068

13.053

680.213

CSIR Allocation

Revenue other than CSIR Allocation

2006-07
Rs. in Lakhs

2007-08
Rs. in Lakhs

Financial Year

Opening case balance
Receipt during the year 2008-2009
Investment encashment on maturity

Expenditure during the year 2008-2009
Reinvestment

Total Receipt (A)

Total Expenditure (B)

Closing balance at the end of the Fin.Year (31/03) (A-B)

51.712
154.121
367.000

169.386
400.000

3.447

572.833

569.386

3.447
272.598
650.000

14.402
650.000

261.643

926.045

664.402

Laboratory Reserve
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18. Management Council

(01 June 2005 to 30 June 2007)

(01 July 2007 to 30 June 2009)

Dr Pushpito K Ghosh

Director, CSMCRI Bhavnagar
Chairman

Shri M.R. Gandhi, Scientist Gr. IV(5)

Dr. Parimal Paul, Scientist Gr. IV(4)

Dr. D.B. Shukla, Scientist Gr. IV(4)

Dr. (Ms.) R.I. Kureshi, Scientist Gr. IV(3)

Dr. Puyam Singh, Scientist Gr. IV(2)

Shri B.L. Raval, Executive Engg. IV(A)-5

Dr. M.D. Zingde, Scientist Gr. IV(6)
NIO Regional Research Centre, Mumbai

Sr. F&AO (SG)/ Sr. F&AO / F&AO

Sr. COA /COA/AO

Member

Member

Member

Member

Member

Member

Member

Member

Member

Dr Pushpito K Ghosh

Director, CSMCRI Bhavnagar
Chairman

Dr. R.V. Jasra, Scientist Gr. IV(6)

Dr. H.C. Bajaj, Scientist Gr. IV(5)

Dr. (Mrs.) Parmita Ray, Scientist Gr. IV(3)

Shri J.R. Chunawala, Scientist Gr. IV(3)

Shri Shobhit Singh Chauhan, Scientist Gr. IV(1)

Shri E. Suresh, Tech. Gr. III(6)

Dr. A.S. Mehta, Scientist Gr. IV(5)

Sr. F&AO (SG)/ Sr. F&AO / F&AO

Sr. COA /COA/AO

Member

Member

Member

Member

Member

Member

Member

Member

Member






