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From the Director’s Desk

I am delighted to present the Annual Report of C5IR-Central
Salt and Marine Chemicals Research Institute (CSMCRI),
Bhavnagar, for 2017-2018. CSIR-CSMCRI has been serving the
nation since 1954. This institute is being recognized as a centre
of quality research and innovation, translational research,
human resource development, skill-based training and
societal activities for addressing the core issue of self-reliance
and inclusive growth.

Contribution of this institute in the areas of salt (edible and
industrial), membrane-based desalination technologies/
processes for potable water, seaweed farming, downstream
processes for deriving the value-added chemicals/ bio-
stimulants, salt-tolerant varieties of certain cash crops, smart
inorganic/ organic materials for catalysis, imaging and clinical
diagnostics are well documented in various peer-reviewed research publications in journals of
repute and nationalflinternational patents. Achievements of CSIR-CSMCRI in promoting
translational research is also evident from the list of the processes developed and licensing for
commercial exploitation. Importantly, all such processes have direct relevance to Self-reliant and
Swatch Bharat, as well as to environmental sustainability for a better tomorrow.

Our efforts towards the augmentation of seaweed cultivation and its popularization as a source of
livelihood in the coastal region of the country have attracted widespread attention in recent years.
Our efforts in providing training to the agharias have helped the marginal salt workers to improve
their earnings. Recent success in licensing an IPR protected spent-wash management process has
the potential to revitalize the sugarcane-based distilleries in terms of economic and environmental
sustainabilities. Researchers from the environmental impact assessment group have contributed
significantly in generating the basic data for several industries, which are crucial for addressing
issues on a sustainable environment in Gujarat coast. The Central instrumentation facilities of the
institute contributes significantly by providing scientific services not only to the researchers of this
institute but also to other nationwide institutions/ academics and industries.

I am happy to share that during the financial year of 2017-2018, researchers of CSIR-CSMCRI have
published 207 research articles in various peer-reviewed journals and several book chapters
published by well-recognized publishing houses. For the same period, a total of 15 foreign patents
(out of 12 inventions) were granted and another 09 (out of 04 inventions) have been filed. Beyond
these 15 Indian patents have been granted and 14 are filed. The strong translation component of
our research is also evident from the licencing of six technologies to different industries during this
reported period. These include processes for common effluent treatment, recovery of organics
and potash from molasses-based alcohol distillery effluent (spent wash), membrane-based kit for
bacterial load detection, cultivation of algae/ seaweeds, reverse osmaosis membrane and spiral
module making technology.
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The scientists of the institute have earned many prestigious national/ international awards &
fellowships during this year. It's my privilege to congratulate them on their achievements. A large
number of eminent scientists and researchers across the world visited CSMCRI during 2017-2018.
The institute hosted XXXII Gujarat Science Congress under the aegis of the Gujarat Science
Academy during 04-05 February 2018, where more than 8oo eminent scientists, researchers and
students participated. This institute also hosted a series of talks, seminars, workshops and training
programs. The contribution of the institute towards human resource development is also worth
mentioning, 19 research scholars of this institute were awarded Ph.D. degrees during this year. In
addition, many students from various institutes and universities visited CSIR-CSMCRI for pursuing
their M.5c./ M.Tech projects. The scientists and office staff from the institute administration have
participated in various scientific workshops/ training programmers for upgrading their knowledge.

CSMCRI has provided commendable social services to the people of areas that are affected by
natural disasters by setting up safe drinking water distribution system using the mobile bus
equipped with advanced water purification systems.

| take this opportunity to express my deepest gratitude to the Chairman and the members of the
CSIR-CSMCRI research council for their valuable guidance and support. | extend my sincere thanks
to the DG-CSIR and other staff members of the CSIR Head Quarter for their support. | acknowledge
the efforts of all the staff members, members of the management council and stakeholders for
their support in the smooth functioning of the institute. | also appreciate the efforts of the team
for their relentless efforts in bringing out this annual report.

With the active support of all the staff members and the academic/ technological achievements,
we are looking forward to contributing to the core issues like human wellbeing and sustainable
society.

b

(Amitava Das)
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Bulk Chemicals
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Thematic core competences

Bulk chemicals, which are essential commodity chemicals produced on an extensive scale
to fulfill local and national demands, represent a crucial aspect of industrial output. CSIR-
CSMCRI, recognized globally as a leading institute, is renowned for its diverse research
and development endeavors focused on salt and marine bio-chemical products. In its
commitment, CSMCRI has innovatively devised cost-efficient technologies for
manufacturing bulk chemicals, including high-purity solar salts, Double Fortified Salt
(DFS), and potassic fertilizer, catering to national requirements. The institute actively
engages in fundamental research on various brine systems to enhance salt quality,
explores waste utilization for recovering valuable products, and reclaims common salt
for further application. Collaborating closely with industries, research, and academic
institutions, CSMCRI strives to provide technological excellence in economically and
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environmentally sustainable processes related to salt and marine chemicals. In line with

its social mission, the institute conducts surveys of lands to assess suitability for salt
works development, establishes model salt works across different regions, and conducts
training programs for salt manufacturers and industrial personnel, showcasing best
practices in salt manufacturing. Furthermore, the institute has played a pivotal role in
developing salt clusters nationwide, focusing on salt and marine chemicals, through

collaborations with governmental and non-governmental agencies.

el WIfsTT FeRTgS UMl ¥ FTSSifeRTel emTgdt I & wrer forcas 6t
geeiierar SFagR W Hifers sread

Fundamental studies on the solubility behavior of gypsum in the aqueous sodium
chloride system with hydroxyl alkyl amines

e wethe () arma 76 v agfs &
for amg & faedt ot avieg W i e & 1T S
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|y e far man eEgifrde tewEa URE &
o= # dvr & wifeas seivge Reas 3 froas &t
gereietdr Srh aRafid g 18 R J sdife
eehlgel U T FH AT o, fes & germefierr
q2 @1 @9 =1 v e 30 < diww < didu 15
wt% ST anfer e & faeed 61 gemeiierar &1
AETH dF-UT a5T Wl YT EIEgifed odmigel
Of et & fore a1 gerefierar seee fe §
Iod TR § WIET FeiNigs igar o & fit 3R
TN BT & fdefam & o S T e (p)
s et & 0fF (u) B IR-gas Rl & o
(I + NaCl + Elggifael Teadeel U + H,0)
AT T FHE AT 35°C a3 afiftfy g &
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Calcium sulphate (gypsum) is an impurity in
common salt which is difficult to separate
completely at any density of brine. Therefore,
fundamental studies with various additives to
see the solubility behavior of gypsum in
sodium chloride solution is of great interest.
Therefore, in one of the studies, the solubility
behavior of gypsum was studied with hydroxyl
alkyl amines, such as ethanolamine (EA),
diethanolamine (DEA), or triethanolamine
(TEA) at 35°C. The addition of hydroxyl alkyl
amines altered gypsum solubility in MaCl
solutions  significantly. At any  equal
concentration of hydroxyl alkyl amines in the
solution, the order of gypsum solubility
enhancement was found to be: EA <« DEA «
TEA. A three-fold increase in gypsum solubility
maximum could be observed in the solutions
containing 15 wt® TEA. The addition of
hydroxyl alkyl amines shifted the solubility
maximum of gypsum towards a higher
concentration of Nall in solution. Solution
properties such as density (p) and speed of
sound (u) were measured for the quaternary
systems (gypsum + Nall + hydroxyl alkyl
amines + H,0). All the measurements have
been carried out at 35°C under atmospheric
pressure.
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Influence of sodium sulfate derived from diverse sources on the quality and
quantity of salts crystallized in the course of solar evaporation of subsoil brines

fowes S T qoy g IoqEl & Sufefy &
qolE, AHEF THE H Hethe U @M e
EEa 81 fad w9 ¥, FifsaT Aethe, I &
AIST & TR A ATl 6T e @A & e Eet
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FANGS @ [ET H APeT DT B (g
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Fefrore, foroaw, Wi 99 ok Ml F9e 6 miy
0% €O e Hd §U, JUHET A3 W 45 Na,S0,,
R gl fieT sl Riferer seim 4 Frese
yafare & warer & e 6 1E) oo 6 e F gfs
&4t 74, 3R NaCl & g sienfes s 1| &R o
UEY TS| HIET 94T, NaCl 3R it 31 gear o
TR FPpT & wiieh g e @ ao gereter
FHIRRET Fav BT 81 IUER & INUREaEY hrge-
WehR & TR etaur @1 Fmier g3, Srafd sraEie
TRET A1E A AN I SFiege-TaR & i wao
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Sulfate is a common impurity of concern in
commaon salt, despite the presence of high-
value products such as gypsum. Sodium
sulfate, in particular, is the second major salt
found in the brines of Rajasthan. A study was
conducted at CSMCRI-ESF to assess the quality
of gypsum and sodium chloride in the
presence of sodium sulfate from wvarious
sources. Consequently, the impact of pure
Ma.S0,, sambhar dried bittern, and effluent
discharged from the silica industry on subsoil
brine was examined, focusing on the recovery
of gypsum, solar salt, and mixed salts. The
purity of gypsum was observed to increase,
and Nadl purity reached an industrial Grade Il
level. Following washing, MNaCl can achieve
even greater purity as it contains soluble
magnesium salt instead of gypsum. The
treatment resulted in the formation of kainite-
type mixed salt, whereas untreated subsoil
brine typically yields carnallite-type mixed salt.

fére+ iR 3= ST ST BT IHART X ST PoX | BIRE FAD DT
farfemfor

Preparation of phosphate fertilizer from industrial waste using bittern and other
marine chemicals

AT 96 & IeaTe & a1, Al fieT aefem
1Y H=iTErr SR ATaea® i A BT b Tecayqu
AT &7 T &1 e sl aitenfie amfaet o9 3o
Jearel # Jog adq & TN o, 95% W Al qaar
et wg A Sdve FEifieE amiieE wieee
(eedty st S fErs g wiene (wRedh dar
fev T e &Y qeuafda SoaE fa@m $f 7B &
& & w9 §, & Idwe faemy i o & e
wiehey il s g offeifle amfie @

Following the production of commeon salt, the
residual bittern becomes a significant source
of essential metal ions like potassium and
magnesium. In an effort to add value to
byproducts such as bittern and industrial
wastes, slow-release fertilizers Magnesium
Ammonium Phosphate (MAP) and Magnesium
Potassium Phosphate (MKP) with a purity
exceeding gs% have been formulated. These
fertilizers utilize industrial waste containing
phosphorus and ammonia, along with bittern/
mixed salt, as part of an initiative for
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sustainable and value-added

development.
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Studies on separation of sodium chloride and sodium sulphate from tannery
waste solid

TefeeTEr amufine ¥ @ sl sifier Ay g aver
B 81 & ufiel 7 e weve |ifee Feivge
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BICiT 1 CH A, 9 Tl (e JeDl @l e
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AT & [Ty 3R Sri-aa S Dl g,
forery “emw sk fFuem &t snavaear &9 & 9@
HiraurdtaRaTE 1 NaCl (>98.5% 9&an) 3R
HifsaT wethe SameEse (>98.5% &) T DI
iz TH @ o feTq O e dam &t 8

r

e g otemTeT g SoTfaT G ST @ WifSTw Feriviss i Ty aete

Tannery effluents are liquid with a brown color
and unpleasant odor. The major contaminants
in these effluents are sodium chloride and
sulphate, accompanied by the
presence of calcium and magnesium salts, as
well as soluble organics in the aqueous
stream. Due to the high level of pollutants,
direct discharge of this effluent is not suitable,
requiring
processing. Currently, to comply with 'zero
liquid discharge' standards, the effluent
undergoes reverse osmosis (RO) for water
recovery, and the RO reject stream is
evaporated to dryness. The recovered water is
recycled, while the solid residue (salt mixture)
is stored. The increasing quantity of stored salt
mixture necessitated the development and
implementation of technological solutions to
recover commercially acceptable materials,
thereby reducing the need for storage and
disposal. CSMCRI has devised a process to
recover both Macl (>98.5% purity) and sodium

sodium

downstream  treatment  and

¥ 2 =
SPIEIFRC P JIHIE Tt

& Fe9T ¥ YIIeie woiie § A= nfaman @) gof arett o

Figure: Photographs illustrating different processes at the pilot plant aimed at recovering sodium

chloride and sodium sulfate decahydrate from solid waste produced by the tannery.
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CHTEEHTEC e HISCI (), dfferrg wemmr
YR § A Fene dewdha & afteifat @
e UTeTe-Ehel Job-3ih-hiae (5 SIdie wher) &1
yesta fasar T g ufdmn e amfiet & anwan

foroige & arsdiewor & 9Ty F 999 SN I
wifgay Feivige et |ifemy wethe @ wardt &1 &
el HEC B, W Iwdial S St gEd

sulphate decahydrate (>98.5% purity). A pilot-
scale proof-of-concept (5 TPH scale) was
demonstrated to  AISHTMALC]  CETP(s),
Tamilnadu Pollution Control Board, and
officials from M/s. Chemplast Industries at
CSIR-CSMCRI,  Bhavnagar. This process
effectively separates sodium chloride and
sodium sulfate from the solid waste generated
through the evaporation of RO reject from

: tannery  effluents, meeting the purity
ST Fl et requirements of user industries.
ARNfrE THE B F srd-Aefigd |k 996 Icure
Semi-mechanized solar salt production at Experimental Salt Form
Hirgangae-aiauiamang 4 99® W99 CSIR-CSMCRI has  implemented  semi-
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(S § wenfod e arey 3 =ie] 81 AT Higd
e I o AT and-nefiiee auevol &1 guan
e S e ol 78 wenfie dfend o wiay o
e &t o e o & fo e famar ar
& 2 Rt J9e & e S AR Fge § g
Jugor @it wEefieaT ot welid wwr g S fE
arferant & femgrar mr 1

mechanized equipment in the experimental
salt farm for salt harvesting activities, aiming
to significantly alleviate the labor-intensive
nature of salt harvesting. Various civil-related
tasks, including the construction of a
prototype model salt works, WBM road, solar
pond, bore-well, and renovation of
crystallizers, have been undertaken. The salt
washery, installed at the Experimental Salt
Farm (ESF), is now operational. The salts
produced using different semi-mechanized
equipment in the new model salt works were
washed in the newly installed washery and
subjected to analysis to determine the quality
of the salt. The results demonstrate the
effectiveness of this equipment in further
enhancing salt quality, as illustrated in the
table.

aTferenT: e & TeTE & o) §U FHD BT RS (356 TR 02 Wi YRMR)

Table: Analysis of washed salt through washery (on a dry basis: percent wiw)

el A HRIT §3T HEb

Raw salt Washed salt
Macl 97.60-98.40 09.40-99.50
Ca 0.14-0.22 0.06-0.13
M g” 0.18-0.46 0.03-0.05
50 = 0.62-0.80 0.25-0.35
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FAR-&TN IUNT & {7 HF ARSI R 1T Tenfirs-Is 96

Industrial-grade salt with a lowered iodine content for the Chlor-Alkali industry

Felte-aiTe T Y Sl A anarrada et g
F AR afefiemde 7=e 9§ v @ 500 A &
& T & foTy, &1 TIeTe-SoR & ofgw a8 U9
o= AT ) rftrater YR sitEifiE Tme amar
w 2000 ¥ 500 didfidt 9w v ImEN digEr
el awe & Fer-am widret & o § use, 7
sEnfie-de e sfafd gigowor ot i
AR ffias) & o 8 fdflos s gfeew &
ghm, arE Rreett § a@dfd & o &, fre
g9 Frarerr gt gl & o & it g9 v ek
& eI &9 g Tt & aff S S g A
81 79 § rerEe & W ¥ A e @ gen
& N Ty ¥, 89 fAfteT s woiet
S i T8 Sxar m i uw e s e T
T & & ARSSS $I e Sare F

To meet the iodine content requirements of
chlor-alkali industries and reduce the level to
less than 500 ppb in industrial-grade salt, we
conducted experiments ranging from lab-scale
to large-scale. A majority of Indian industrial
salts  typically  exhibit  higher iodine
concentrations, ranging from 2000 to 500
ppb. Before undergoing chlor-alkali processes,
these industrial-grade salts undergo additional
purification steps (primary and secondary).
During secondary brine purification, iodine
tends to precipitate in the membrane, making
it challenging to remove and thereby
diminishing membrane efficacy and increasing
overall costs. In our efforts to remove iodine,
which exists in the form of iodide in salt, we
screened various oxidizing agents. It was
observed that one particular oxidizing agent

Water  Raw Salt wmm.

Salts on field as feedstock for

- —--"

7 Problems with impurities

T precigeates i membeare,

Al ult b remore. Deoreases ellicay of
membeane
Brnmine: passes through system and
ey, aborg weth chiorise.

Larbonates: Ingreass in 100, losma the
_-Immh.ﬂ.

e 5157 & angieTss, FivTsS 3V FIEi-e @ BeT @l HidhaT T 3y fAegu

Figure: Diagrammatic representation of the procedure for eliminating iodide, bromide, and

carbonate from the brine.

iy frr, o a2 ¥ &9 F s & dWR
arefieenr & SR arfeae 21 T g9d afafd, 39
eV Toie = #MIEs AN dEHe & Afadtaor

effectively oxidized iodide to molecular iodine,
which subsequently evaporates during the
solar evaporation of brine in the field
Additionally, this oxidizing agent
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¥ ywadfterar vefia & dmge ol FEFe @
HUGEE AR @M S Wl &, Jais aEEe
SRR HUTER ¥ O ¥ 9iY SRR & 2l
FANN & 9T A & B9 H GEE & 8 34t avs,
Frae 815 § oo s BT (e o ge
&, o a9 & 3R ufde o iRy SeeT a8
gafemy, afiedtawer e &g R uefifa @ g,
Ire]fa T 5 BT & 31K THS @l ura B 98% A
99.67% ©d dgiT &, W FER-HW S $i
e & SHY B

CSIR-CSMCRI - ™ -- -

demonstrated effectiveness in  oxidizing
bromides and carbonates. The reduction of
bromides and carbonates provides extra
benefits, as bromides pass through the
purification system and appear as bromine
alongside  chlorine  during  electrolysis.
Similarly, carbonates increase the total organic
carbon (TOC) of brine, create foaming, and
introduce resistance in the circuit. Therefore,
the oxidizing agent exhibits multiple actions,
removing impurities and enhancing salt quality
from g8% to 99.67% aligning with the
requirements of chlor-alkali industries.

3T A€ TH9F

Pharmaceutical Grade Salt

AT #, W ¥ weg e s & g a
400 & 3oy e $t 7 &, of ol amgfef s
St ST S 29 & ST B St &) Ao, @

meifies SR wHieReade RS & aur,

TR 9T ST 3R o ST ¥ fEE, g

THH & IUET & il D JAR HAT ol
AU TRATE-SUaUE I et 796 & SUT

© =\ Redissoution i Base Treatment Lime] [

Currently, India has a demand for
approximately 400 tons of ultrapure salt for
pharmaceutical applications, and the entire
supply is imported from countries such as
Germany and Japan. Consequently, a primary
objective was to devise methods for

producing ultrapure salt, devoid of heavy

_
Volume reduction For

Crystallization{under close system)

o 7 @ Bl Cwe 48 # UNSpd S @i Wil @i Gl dren G|

Figure: Diagram illustrating the process for refining salt to pharmaceutical grade.

R TR TTSTTET-Se R WRnT a0 ) 3wl § e
F G (25% wiv), pH 3 TR &1, 75T

®T Heglthecd HeA1 3R 3id ¥, wfreg 96 wH

@ @ oI S arsdienauT @A aiie 81 i

metal ions and other impurities, in accordance
with  pharmaceutical-grade  specifications.
Laboratory-scale experiments were conducted
using raw salts from CSMCRI-ESF. The process
involved dissolving the salt (25% wjv),
adjusting pH, performing ultrafiltration of the
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C5IR-CSMCRI

FETE 3R AR FT Su FRE oH
aregfeat 3 for e @ Rsieor R 3 SRR
Pt & amres @ 2t @war &1 ST T »
W faren o (5% wiv) § 9T Fer & fh
Ae aiR mvedt we & Y # v ot »
faerer & g At gar "ot § o 59 fafy & Ao g
UTH a0 99.94% 6T g1 welia awa g, frad
T e fafie e fremt g ffde deme
& ftow 21T 81 9 @ o ¥ wfear amme ol
THToT AT 81

brine, and finally, vacuum evaporating to
obtain ultrapure salt. Analysis of the salt for
trace impurities using ICP-OES and ion-
chromatography indicates compliance with
European and American regulations. Initial
analysis results for both samples (5% wv)
reveal that Aluminum, Barium, Cadmium, Iron,
Lead, Arsenic, Cobalt, Chromium, Copper,
Nickel, Zinc, Cadmium, Manganese, Lead, and
Mercury are below the detection limit. Major
elements analysis also demonstrates that the
salts obtained through this method exhibit a
purity of 99.94%, with major ions within the
limits specified by various regulatory bodies.
The ongoing focus includes process
optimization and scaling up.
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ITHY A TS ITRT
Fine Chemicals and Catalysis

fersrerTe v &g

ol g9t 9 arfte wmy 4, dieasrEar-divaraeiameeTs Iey W Ud IR & g vy w
- IoPE YA, W Ched, $Y THRA R & o Iar F waed AT 9ore aRedHt
Ted gl USH S gu Hecaqyf aFEE T 81 gus s, s evesdt siteifie =i @
QR A & forg Refeifees afvaciHi & fory qaferur & areher Tt 5 wefid & F |l & 4
T il 81 FAAT 3R AT ST SoRe HUTfer| @1 IUarT B &Y, IoiNd IRac B [&er i@
oz fig @ 31 eSIwMiEe, waoe ffedfiev, v, dcdaEfiae diftel & Gy
PrIfcehIRuT, FIfha C-H/ C-O F5 drfedhiamur nfcfsara 3R anmfAd gfted=T w @R fear
AT 81 "ICPE IR U IR D e offF & e, BN Fe <81 IgEY Tedl 3 CO, B hifw
s, Tt dEie iR 3T Hecaqul RfeeT sitee W e aftfa warat F afafda @, awer g
THTE-SGe AT & gfg e 81 Feu S Juaieal |aror €, e drenfiey wimn
Iears e, sidwarsgia woe o Argar ure af@rsi F 500 § a1t Iow QUi atel HaTe S
fafir=r wmfore wfefaftat # afpa wriert aifter 21 ifge duer sfter 37 & g ufsars &
T B €, P9 uithanal B iy San siv esdweial B swiaia fr @ ey w9 9,
g1 & P e o e ufthanall o adar & eagwnfie wa & uinr far o ver 81 g wfée
AT & AT, BH 2017-18 &I 3@l &7 0] P& Ioorar1g IucTiead] Pl Haffd Hed g7 G &l
<&l &l

Thematic core competences

For over three decades, CSIR-CSMCRI has engaged in a wide range of practical research
areas centered around the core theme of "Fine Chemicals and Catalysis." Scientists from
diverse divisions within the institute have made significant contributions, providing
valuable insights into various catalytic transformations applicable in industries such as
fine chemicals, pharmaceuticals, agrochemicals, and perfumery. Additionally, our
researchers actively participate in establishing environmentally friendly chemical
pathways for synthetic transformations to meet industrial demands. The development of
catalytic transformations has been a focal point, utilizing both homogeneous and
heterogeneous catalyst systems. Emphasis has been placed on hydroformylation,
selective oxidation, degradation, synthesis/ functionalization of heterocyclic compounds,
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inert C-H/ C-0 bond functionalization reactions, and asymmetric transformations. Under
the overarching theme of "Fine Chemicals and Catalysis," our ongoing research initiatives
include the conversion of CO: into value-added chemicals like formic acid, cyclic
carbonates, and other crucial building blocks, as well as the enhancement of biomass-
derived chemicals. The institute's achievements are well-rounded, encompassing
technology/ process/ product developments, over 500 high-quality publications in
internationally recognized journals, and active involvement in various societal activities.
Intellectual property rights safeguard some of these processes, with certain ones being
transferred to diverse industries and licensees. Notably, a few of these catalysts and
catalytic processes are currently being commercially exploited. With this succinct
overview, we are pleased to showcase some of our noteworthy accomplishments from
the 2017-18 period.

CO, W BT & ETFSISIPRUT & forq gab srTet R SedRes & o ¥ A1seror
TG UBIST PIe FARNET PlaTec A-IBT

Nitrogen-rich graphitic carbon stabilized cobalt nanoparticles as an effective
heterogeneous catalyst for hydrogenation of CO, to formate

B9 U afvsh fawEiT SaRe & w0 § @B We conducted the catalytic reduction of CO; to

Ul Plalec SHBUT BT IUGN FWH CO, & formate using supported metallic cobalt
icl histi

Brfor & fore SRIRE arTaT fem o SR nanoparticles as a sophisticated

. heterogeneous catalyst. The cobalt

PaTeT DT PI S 7 [6] !I]QE (¥t (6]) R nanoparticles  mentioned above  were

vl dlaer afyeds & o & A &
werfire famar am aeRiferRe ufdsa & S, ot
[6) GTeT AgEie-TE dnsied S smER § a5
o &, A Paree A et aifeas e §
wiag &let 81 pCO,/pH, @1 1:1 3ifira e Faifi
B U, WG FE-IURP 120°C T 1M KOH
ferr &t guftefy § co, ¥ eegoriawr o g

synthesized through the pyrolysis of a cobalt
precursor impregnated on cucurbit [6] uril (CB
[6]). During the pyrolysis process, the CB [6]
framework transforms intoc a nitrogen-rich
graphitic carbon support, wherein cobalt
nanoparticles exist in their metallic state.
Employing a 11 partial pressure of pCO./pH;,
the synthesized Co-catalyst facilitates the
hydrogenation of CO: in the presence of a 1M

T &, f 82,265 @ J9 TON WTH &eT &
wdy &, I Welater el HifEar § it anofae
EEgraE & A, o w9 & 3l ugw AT A
IueTed ©1 Wid @1 SUAN @ §Y, CO, SUEr
fafernalt & forg smmumor 1fffdr o ggear
el e 81 g9 STfifie, IORS gEEmT e
a1 iferfees @y wafie e &

KOH solution at 120°C, achieving a high TON of
82,265. In summary, the catalytic protocol
demonstrates  exceptional  activity and
robustness for €O, utilization reactions,
utilizing an economically and abundantly
available metal source, in aqueous media, and
with molecular hydrogen. Additionally, the
catalyst exhibits the added advantage of
recyclability.
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Figure: Co-Catalyzed hydrogenation of CO. to
formats.

J, CO; utilization 25 (2018) 310-314

e e & SORSDI UR CO, FT Biftfd Thrs § BIggIoT-Tiavor

Hydrogenation of CO, to formic acid over heterogeneous copper catalysts

8N CulzrO, 3R Cu/Zn/ZrO, JN®T & I
neei= & Wi 6 B & aEfdr & fory 50 R g9 Ak
120 fedt Afcmmw ama= &t offiat § co, &
wif® vfis § sEeieHaR § &1 78 gt fiemas
& wY F B dear o, 3N TEUEATET @ & &
w9 ¥ e féam T cuizn-aiigs Zr0, IR
W i tfie &t Izaad mifd 2 mmol 2t

The catalytic performance of solid CufZr0Q, and
CufZn/ZrQ, catalysts was investigated in the
hydrogenation of CO. to formic acid under
conditions of 50 bar pressure and 120 °C
temperature for a duration of & hours. Water
served as the solvent, and triethylamine was
employed as a base. The highest observed yield
of formic acid over the Cu/Zn-loaded ZrQ,
catalysts was 2 mmol.

O, TTSFAIQISI o AT ¥ =T (e & Pere WHET & ¢ foremaes g
fermTT STRS & WU F e NH,~MIL—101(Al)/n—Bu,NBr JUTTeH

Unprecedented NH,—MIL-101(Al)/n—Bu,NBr system as solvent free
heterogeneous catalyst for efficient synthesis of cyclic carbonate via CO,
cycloaddition

THEIES & @ CO, Hf dEadnfey wfefear
100% =AM el arfifipar €, iR 3fm co,
RIH & I A WD 4 H @ 7 T
Ffife, Teha dEme safm s e feaav &
Fifes o8 eRa e, e sme defal 4
SoCIaECY AT 3V 3R gE e Iam
ey AwT OTe 81 5 wew §, fole arg-aete
g (MOFs) ¥ Iiffe TSv Haiaer & |12 CO,
HfEeEw, CO, Seav ¥ U 3N ATHEED
e o ferw ue R o anfee e anEm
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The cycloaddition reaction of CO; with epoxide
is a 1008 atom economic reaction, and
constitutes one of the most efficient ways of
artificial CO, fixation. Furthermore, cyclic
carbonate is of great industrial interest
because it finds worthy application as green
solvents, electrolytes in lithium ion batteries or
in the pharmaceutical and fine chemical
industries. In this regard, CO, adsorption with
in situ conversion, instigating from porous
metal-organic frameworks (MOFs), should
prove to be a worthy strategy for efficient and




GTHeRU &, E 9l BU @1 Sgierd

-3

ufeifasan feerfaat & dea 99% wUTavor F917 YT W HadT 8

Figure: An illustrative summary portraying the procedure and the recycling ability of the catalyst up
to five cycles, showing that 99 conversion is maintained under the optimised reaction conditions.

IRUNG JORPT DI e d, MOFs @ & (i)
Fesl v ¥ aREiita AR ggm & ang fe, (i)
qEE! WU, SR (i) -4 WIS B e
B I HAEN Pl fofehd 3R A et
T 1S (cifad arelid) 4 &N SRicTbara & |l
MOFs # fifd a3dr wveem g7 aF w=ml §
Aftrenfe =il & dig s wiife &
arpfer 2t 81 greifes, € MOFs ¥ ta miiv Sy &t
IR F IS uArT @ g awdt 8, afe
AT, ¥y B H e ity e @i FFuetetT &l
T Tl & SATEN O, T& A o 7 fo el
dRTeTD BET NH,-MIL-101(Al), o der &g
T 3R ae eafewa s Wl §, COo,
AIgaeiYiST HTHiHar & oy Sugd BT =y
HE-IUTD gl SCIge FEIEH SIS (TBAB) H1
el & faei g, ve-gesia ah FEte
UM @ dlell, UaHEed & | @Ed
TRZIATFEZS (CO,) F RAeTaS qeh WeTFAfee &
fere Ieare s Soie & w9 F @ awar &) Hiee
Heee LR HiEe T JUhNT SR &Y, NH,-
MIL-101(AIVTBAB WUeil 23.5 h' &1 waiawer
FHGRT (TOF) & [T 96% WifH, 99% TTerdal &
TRT 99% W 3Tt HuRwer SET 81 SoRS @
ferameficTar & e THar & 61 &9 4 39
99 AR QEde fHar A Hedr 8, JEih

profitable  reduction of CO, emission.
Compared to the traditional catalysts, MOFs
show (i) well-defined and tunable pores, (ii)
versatile structures, and (iii) possibilities of
incorporating acid-base pairs. The definite 3D
structure in MOFs with base functionalities in
the organic linkers and adjacent open metal
nodes (Lewis acidic) allow intramolecular
reaction between the adsorbed species in
these two sites. However, a serious drawback
in many MOFs that limits their application in
catalysis is non availability of active sites,
specifically Lewis acidic centres. Based on
these rationales, it was anticipated that amine
functionalized framework  NH.,-MIL-101(Al),
having both open metal sites and amine
functionalization should be suitable for the CO;
cycloaddition  reaction. The  desolvated
framework, in the presence of co-catalyst tetra
butyl ammonium bromide (TBAB), acts as
excellent heterogeneous catalyst towards
solvent free cycloaddition of carbon dioxide
(CO.) with epoxides, affording five-membered
cyclic carbonates. Using model substrate
styrene oxide, the MNH;-MIL4o1(Al)f TBAB
system shows more than g9% conversion with
g6% vyield, 99% selectivity, having turn over
frequency (TOF) of 23.5 h". The catalyst could
be recycled at least five times without
noticeable loss of activity, while leaching test
shows no leached AP ion throughout the
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frameror wdtegror wftferr & Shmr &1 Fenferm A
arae et fwarar & wftfsar AoEet & e R
Ol e & fob Feaad ga-TeedT & ARl sifEdwae
e & forg geas Refoen & 6 9 &t safy, 120
et Sfemmss T 2w 18 ) CO, SaEl 3FET
FETIEAT & G ATEH-ENRT HUet & S8
@™ & g I g wihled AR wWRes
iaEESE & U@ At F fo I waiaR iR
TG Hud W, W e amerRl & e
wferfamaafier ST $i ST UET Ha B &, 3R
CO, HEFaAfey™ & fore widsy & I vonelt @t
e HRUIT WS @ 81

reaction

reaction.
parameters revealed optimum conditions for
obtaining maximal yield with highest selectivity
are: 6 h duration, 120 °C temperature, and 18

Thorough analysis of

bar of (O, pressures. The outstanding
conversion and selectivity is maintained for a
range of aliphatic and aromatic epoxides,
corroborating the dual benefit of micro-
mesoporous system with amine functionality
that offers easy accessibility of reactant
molecules with diverse sizes, and provides an
inspiration to future catalytic system for CO,
cycloaddition.

Dalton Transactions, 47 (2018) 418-428

SRR QTEhRT T FIRT & HUiaRoT & fo1q forerrres sromredY @1 ==

Selection of solvent system for the conversion of biomass sugars to furans

SHTHA! BT FUAN R SR T il
T ehH 3 5-EEg I TS e
(TawE) & Frofelfanor & fore uw e Remas
et & w9 H fear T 81 @t e §
TEHTE & TR0 e st qeeeRer @ i &
frdeere AT 4w féar T, S SRR

(Ewmn)  siv 2 5pidlmrdifafie ofis
(TRETTT) T araie wear 81

forsy: GEIFTIRT 9T 3T TG ST @ o TS
T HETE/

Figure: Synthesis of HMF from biomass sugars
and its oxidation.

DMSO has been used
system for the dehydration of biomass based
sugars and derived platform molecule s-
Hydroxymethylfurfural (HMF). Phase

as a model solvent

separation and isolation of HMF into organic
medium was achieved by judicious addition of
water which precipitated diformylfuran (DFF)
and 2,5-furandicarboxylic acid (FDCA)

RAT-Egcd—T YR BT SO Hedae

Catalytic value-addition of biomass-derived chemicals

fomegegEioaigs M & ARES
e THEAT C5 3N C6 e, dictiaied,

The  primary  platform  chemicals of
lignocellulose/triglyceride biomass are C5 and
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it e diftes & fovd o s v
WO-ORaeAT & AT W W R o dar #
AN & PreE gErel §F 5, T, agolh
g § I ouiaer @ "Er gt W e
WHTE Bl Aol iol-2ea1 WiehiH 3] ISTE0 & B
H 5-ETgg I HATgelhRTgRel (HMF) 3R wigfeil-ia
TS (LA) 59 & o weeaquf s Framr & HMF &
g aftaeftamur R am,
pYeEaEiafes  tRiE (FDCA) @R
SEDEREADYE (DFF) JEm § gvofe agde
iaR & e anemde ailv awoiiy Reer & wu 4
T T B TEE AT, Y- JoRieEeT (Gvl), LA
& TS BISE - @R Iod1E, HE-d BT
 forq ve s ATead 3R Sa £ Ud a5 & |id
& W H @R Fwar 81 HMF & J1ea9 & FDCA &
oG e T HIET WU 8T ehideul
uferar <ar & fod faeme =999 "Aeagl e
foraTeT 81 59 U, B9 9 Wi & far et
& warg &1 R W ¥ aregee A &) LA @ Gul i
geer & fory ene odRe & qd-aeur & g9 &
e F-Fe Ie=T Ni T Ru Jelve &l Iuai fmar
Bl

C6 sugars, polyols, furans, alkenes, carboxylic
acids, esters, carbonyl and phenolic
compounds, which could be obtained via
biclogical andfor chemical transformations.
Catalytic transformations of biomass to
organics like fuels, chemicals, polymers etc.
have an immense impact on the future
generation. The cellulose-derived platform
molecules e.g. 5-Hydroxymethylfurfural (HMF)
and levulinic acid (LA) play vital role in this
domain. The selective oxidation products of
HMF i.e., Furandicarboxylic acid (FDCA) and
diformylfuran (DFF) serve as attractive and
sustainable alternative to traditional polymer
precursors in  industry. In  addition, y-
valerolactone [(Gvl), the selective
hydrogenation product of LA, acts as a green
medium for organic transformations and a
source of biofuel and polymers. The direct
conversion of cellulose/glucose to FDCA via
HMF gives better integration process in which
solvent selection plays crucial role. Thus, we
have critically studied the effect of solvents for
this conversion. For transforming LA into Gvl
we have utilized an in situ generated Ni or Ru
catalyst avoiding the pre-synthesis of the
catalyst.

I ITFTT b foTg SITHUH/ THSRAY 37-8T3HW YA T AHTT

Synthesis of in-house HMF for subsequent oxidation to DFF/FDCA

HMF ¥ el &1 Fiajel o e Hforafae Hfem %
HETE FRT WTH (3T T TEUUE § S 9
& e & oy aEaras w0 d Juce
AT TR SgTgUEasHIT args St Suftufy
¥ g ety W weRee-15 @t Foifaa ana
& w9 H et T A wffar aremT § S St
Sftefyauitafy @wftd HMF & gear @
e @l OIg 81 ATeTE § Sl 67 Aquify &
TECHUS Wi SREauT B Sic HITSIITH GRT
TTH TR T, SR g S St & S F SuE
e T et 81

The dehydration of fructose to HMF was
achieved by a modification of a reported
procedure. Selid acidic resin Amberlyst-15 was
found to be effective as a dehydrating agent in
presence of commercially available ionic liguid
tetraethylammonium  bromide  for  the
dehydration of biomass sugars to HMF. The
presencef absence of water in the reaction
medium was found to affect the purity of
synthesized HMF. The absence of water in the
medium yielded HMF precluded purification by
column chromatography, and could be used
“as synthesized”.
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BIFSIFHITUEIEE ATUR (RU@HAP) T 2% weIfze
T Sailee & W9 H Sgada S Ul avd
Sreaugat fRenas § g afufsar aRftefy & ged
TAUETE W ST (~ 97% SIUHTEh W) &
afferdieReeT 5 T ORI T §9 SN @ Ha
HEeaqUT Uee] % & (& it fdt ot s aow
o T4 it qafawor & areer 3R et o0 &
wfeorfea gt 21 g wfofsar 7 faeae $t Feagol
e off, @i wie 6 Suftufy & aRvresy
TheteftT @1 T ST #1 srerifd, TEvHeE e it
Hiedl ¥ gfE, tawaus & rquf affedteru & wy §
afvonfie &g, foree aed gSiviie (10 a7 arffnar
AT & or) & =i R TR T IRUTE & B
H TH g3

C5IR-CSMCRI

23

Ru@HAP IURS T IUTIT PReb ARITHI egeq—1 HMF &1 DFF 3 Sue

Oxidation of biomass derived HMF to DFF using Ru@HAP catalyst

2% Ruthenium on hydroxyapatite support
(Ru@HAP) was found to be effective in the
oxidation of HMF to DFF (~97% DFF yield) under
mild reaction conditions in DM30 solvent,
using dioxygen as the oxidant. The most
important aspect of this conversion is that the
reaction occurred in absence of any basic
additives, rendering the process more
environmentally friendly and economical.
Solvent had an important role in this reaction,
as the presence of water resulted in the
formation of FDCA. However, increase in the
concentration of HMF solution, resulted in
incomplete oxidation of HMF, whereby FFCA
was obtained as the major product instead of
FDCA (for a 10g reaction scale).

NiAI-LDH ¥ T&¥AT W1 Ni (0) @boehmite
In situ generated Ni (0) @boehmite from NiAl-LDH

NiAl- SR ETeY egdiaaise (LDH) ¥ U6 deer
Jafed Ni(0) @boehmite & Felm #regd o
AHAE W & W ogfie uRiE (LA) &
BISS T @R B y- delicide (Gvl) 3 Fam fdmm
PXRD, TEM, TGA and FT-IR gRT uftifshar & SR
Ni(0)@boehmite @ f-=iur &1 g &t 72| 78 I3
TYE Ni STETRT THF & 7ol A e i Saiva! &
S T Forr § dEce HUleR @ 81 Ni()
@boehmite IS T Afpa @ A &, @i LA
(25 wi%) &1 Toa Figar o o |ffe &)

An in situ generated Ni(o)@boehmite from
NiAl-layered double hydroxide (LDH) enabled
the hydrogenation of levulinic acid (LA) to y-
valerolactone (Gvl) with quantitative yield in
agueous medium. Formation of
Ni{o)@boehmite in course of the reaction was
confirmed by PXRD, TEM, TGA and FT-IR. This
catalyst shows superior conversion compared
to a series of simple Ni based homogeneous as
well as heterogeneous catalysts. The
Ni(o)@boehmite catalyst is recyclable, and
active even at higher concentrations of LA (25
wii).

ford: Ni(0)@boehmite-THNT wigicii-a TS @1
y-deteletaet= 5 wurae

Figure: Ni(o) @boehmite-catalyzed conversion of
levulinic acid to y-valerolactone.

Catal. Commun. 102 (2017) 40-43
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ETESY VAR ATRITSS SURD WIHRR BT SUART HRP Tl HATEqHT § y-
ORI BT Foll-G&T 3R Wed IJeareT

Energy-efficient and sustainable continuous production of y-valerolactone in
aqueous medium using hydrous ruthenium oxide catalyst precursor

y-IoRIEE (Gvl) & FRaY IeT § 3! vaE
AT BT B 3% gafen a8 sieifie w1 9 snede
& g wrefty A H-B-Riatierge wwfdfa egesw
weFA 3idEgs (HRO) IR Widew (Ru-difeT
@ 3.2 wit%h) @ IUGN TN SM0a®d H, H y-
derictac (Gvl) % ar agferie sret (LA) @1 0
AT Tt =0T ETgg i (el MTH el 81 aaferd
ufafisor &t Rufy & 89, dgwm 39— Ru-
JURE (Ru-HRO@H-B) ¥ LA T J0f woiawor 40
He & TET-3E-T F Gyl @t 99-100% WIH &
ey W R

e *:._

ih
fiF: Ru-HRO@H-8 TTR® &7 IudiT v LA &
GvI & [A¥aw Ieqra & i R

Figure: Graphical presentation for continuous
production of Gvl from LA using Ru-HRO@H-6
catalyst.

Continuous production of y-valeralactone (Gvl)
have good throughput and is therefore
industrially attractive. We have achieved a
continuous liquid phase hydrogenation of
levulinic acid (LA) with molecular H, to y
valerolactone (Gvl) wusing a H-B-zeolite
supported hydrous ruthenium oxide (HRO)
catalyst precursor (3.2 wt¥ of Ru-loading) in
agqueous medium. Under the optimized
reaction condition, the in situ generated Ru-
catalyst (Ru-HRO@H-B) provided the complete
conversion of LA with gg—100% yield of Gvl in
40 h time-on-stream

frF: HRO/H-6 Fcve Wiy a1 IUiT @ved LA o
p-VL & (7% 0T & I -3H-ag 14 3E]
Figure: Time-on-stream studies of continuous

production of LA to y-VL using HRO/H-8 catalyst
precursor.

C-C & |fthaor 3 erafcdimvor

C-C Bond activation and functionalization

BIeT B 4, aae, i-sifiidaneiier s oy ame
ISy C-C di-¢ & faure & "regy 4 99=HS
C-C gis &1 R W= AR s fer mam & it
HeaTerd w o RAfy @R wue e et
T & foT0 U RPN 3R TEl arf 9ee #Rdr
& 2 Hedf ¥ au erwdele ard (1) afes

Recently selective C-C bond formation wvia
cleavage of, otherwise, unreactive
abundant C-C  bonds have received
tremendous attention. The strategy provides

and

an unconventional and efficient route for
synthesizing structurally diverse organic
molecules. In this context we have developed a
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PhI(OAc), (PIDA) @1 Iudi @b dediasd i
frftaes atfodhet sfedied & C-C di~e ishan & forg
e 72 oy Rl 6t &, s a1 R N-
Hirags g~ @ UH IAgd C2-IHodigetd
g Hg EETRdcie AEH Al &1 g
Feh C-C drs fmm & 7w o T
et tehegaee  afte  amaeRa,
offEes w9 # W i e erg w8
feifor, snmgEifdeifod, o uEiEm -
dage wied Rffv= wer & gdge fedias
HodlEel @ IUAM Pep WA PG H
HaEeeH & Ueh [ S[Ee & |ref 7R Fgd) 2

faF: PIDA- BRG N-3iigdEs @1 C-2
vfoeperer)
Figure: PIDA-promoted C-2 alkylation of

(SIR-CSMERI o

novel strategy for C-C bond activation of tert-
and sec-alkyl alcohol using hypervalent
iodine(l1l) reagent PhI(OAc)z2 (PIDA), followed
by an unprecedented Cz-alkylation of quinoline
This  regioselective
alkylation through a ¢-C bond cleavage using
mild hypervalent iodine reagents is more

M-oxide  derivatives.

practical, operationally simple and transition
metal free. The reaction proceeds efficiently
with a broad range of substrates including
quinoline, isoquinoline, and pyridine N-oxides
using a variety of tert-/sec- alcohols.

0
%ﬁm
e <1

g,

¢e

N-oxides by alcohals. ® cai bt
49 examples
upto 2% yield
Adv. Synth. Catal. 360 (2018) 905-910
e srdfre waiawer & 1T SaRs

Catalysis for green organic transformations

afve e e aifts gourel @ e e
Y TS DT T F & fo1g aifea wfcrfemara
% A1 § TS s & oy § e e
arelt gt & Foear &1 wwad! @y &, g e
ufEmes faftmr a1 ofie @ gy 98 ks
RO 1 SR AT 3R qaferoT & o e
W # AN gafeRv-erge et & @
AT M 81 PP Bl @ s 4, gifesd
FeuTa] &l HTH e & (AT TS e I
fafere ampamt @ S g7 et wewg #1 §w
T H, B9 DA THE FESICT (FHIH A) B
Jeg T & |1 IS, Tella Refeai & qed
gfreral [1,2-a) meReET v eid ao= &
TACHE Fothi-ere & folq T wHE! =iy i
& &1 geu-umre vaERla wewy C-H Frferhla
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Green organic synthesis tackles our upcoming
challenges in advancing chemical processes by
pioneering innovative reactions to optimize
desired products and reduce by-products.
Concurrently, it involves devising fresh
synthetic strategies incorporating
straightforward operational methods and
exploring eco-friendly solvents inherently
gentle on the environment. In synthetic
organic chemistry, selective functionalization
to obtain the desired products is of prime
importance given their specific applications. In
this context, we have developed an efficient
strategy for the selective sulfenylation of
imidazo [1,2-a] pyridines and indole derivatives
under catalyst-free, aqueous conditions with a
high degree of functional group tolerance
(equation A). Visible light-promoted direct C-H




I gafavolly w5y & @ aofy & swor e
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s sfedie & fw ow dEd, W,
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functionalization is an important
transformation in organic syntheses due to
their environmentally benign nature. We have
developed an efficient visiblelight induced
regioselective C-H amination of quinocline
amides with various N-heteroaromatics under
transition-metal-free  conditions at room
temperature. The scope of the methodology
has been extended to imidazo[1,2-a] pyridines
(equation B). We have developed a novel and
efficient protocol for the arylation of imidazo
[1, 2-a] pyridine mediated by KOtBu under mild
reaction conditions in the absence of any
transition metal catalyst. This constitutes the
first example of the base and/or metal-catalyst
free direct arylation of imidazopyridines
(equation C). Imidazoles are the most valuable
five-membered heterocyclic compounds found
in many natural products, biological systems,
pharmaceuticals, agro chemicals and also
possess pharmacological properties such as
antiplasmodial, antitumor and antifungal
activities. To access these molecules we have
developed an attractive novel route towards
the synthesis of 2,4-disubstituted imidazoles
starting from benzimidamides and vinyl azides
through [3 + 2] cyclization under catalyst-free
conditions (equation D). As part of our
continued effort to establish diverse
applications of our novel green brominating
reagent, we developed an interesting, simple,
economical and sustainable route for selective
oxidation of benzylic alcohol to the
corresponding  aldehyde/ ketone in the
presence of catalytic bromide/ bromate couple
(“Br') and HMO;. Furthermore, we have
described an oxidative homocoupling  of
aliphatic alcohols to esters by employing
stoichiometric  quantity of the green
brominating reagent BrOH under mild reaction
conditions. The corresponding fatty esters
were obtained in pure form by means of simple
solvent extraction technigues (eguation E).
Amide linkages are not only the key chemical
connections of proteins and peptides, but also
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Figure: Various green chemicals transformations carried out in our laboratory.
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Eur. ). Org. Chem. 2017, 3646—3651
Eur. ). Org. Chem. 2018, 1665-1673
Synth. Commun. 2018, 48, 1663-1670
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serve as versatile intermediates used in the
preparation of pharmaceuticals, agrochemicals
and polymers. We have developed novel and
efficient syntheses of benzamides in two ways:
either via the oxidation of benzylic amines
using catalytic amount of 1. and TBHP as the
green oxidant or via direct hydration of nitriles
under mild aqueous conditions (equation F).

Org. Biomol. Chem. 2017, 15, 9590-3594
ACS Omega 2017, 2, 5235-5241
J. Org. Chem. 2017, 82, 13632-13642
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Materials

fersrTer @ &g
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foTy Hecquul ware |G fy 70 8] Seer @ Iusiiendr Hidiid s 3R sfoRise qEerar §
400 ¥ 3fiep Ivd U aTet Y AT P FPTE & AT T T, HiERAT 3P I
I s & wqfer smseye ¥ dReféa gt # gue afaRe, Gvur Rt arfe geedl A
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Thematic core competences

Over the years, this Institute has steadily enhanced its capabilities and expertise across
diverse and highly specialized research domains centered around the theme of
"Materials." The focus has been on the synthesis of various materials, including clays,
zeolites, metal oxides, hydrotalcites, carbons, metal-organic frameworks (MOFs),
functionalized inorganic metal complexes, and nano-particles. Researchers and their
groups from different disciplines within CSIR-CSMCRI are actively engaged in studying
these materials for sustainable development, forging collaborations with national
laboratories within and outside CSIR, academic institutions, and industries. Significant
efforts have been dedicated to gaining deep insights into a wide spectrum of materials
for their practical applications across various industries. The Institute’s achievements are
reflected in a balanced output encompassing technological advancements, process
optimizations, and product developments, along with the publication of over 400 high-
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quality research papers in prestigious national and international journals. Additionally,

the Institute actively participates in various societal initiatives. Several intellectual
property rights safeguard some of the developed processes, and selected technologies
have been successfully transferred to different industries and licensees. Many of these
materials are currently being commercially exploited. In the subsequent sections, key
highlights pertaining to the theme of "Materials" are elaborated, covering the research
activities undertaken during the period of 2017-18 in this institute.

g 3iR waa frrsaeor ufirar siiv uaref srayra & forg smafere arer

lonic liquids for green and sustainable extraction process and material
applications

7 it gar Remas vonfer} @ gaeT ad e
Tl i Feprdt iR Sia-agere! BT e B & forg
e T S Tdhiad wfear & faeny § gyl o
& arusfier s Remast & sifFere wiET @
X D & oI, U arema o, dgHiNg Tg S
Y e FFAmEE SR v ¥ Wifts st
e @1 SUANT deeh e T A e e
faees fmmr & 99 & Feedo & a5, aEfie
ferRiegefie garl 1 Suan Ja-sgae e
& Gare ¥ oRrdT-meTe-ufRRe Gy gent &
frmfor & forg werer w9 o Sum famr mm S ueR
uTH ey T e geel @ da-Feeie e
T & foig wafee famm T, 9 SgE W
wenlel wfery iR aifye qur R @ ed g
YT 31 HepTeT-Haeraiier Sy o fory Iwgeh
el & W B e aeggd d, ua Huifd
AT Tare Uiel g gl - Ned

Bacterin dissalution by I vin H-tonding Recycind
and ehecirostalio Internction with cell wall  [Samim]IIC-,0F0.]

There is significant interest in the development
of a sustainable and integrated process for the
extraction of essential oils and separation of
biopolymers by using novel and efficient
solvent systems. To overcome harmful effects
of volatile organic solvents, in one of the study,
cassia essential oil enriched in coumarin is
exctracted from Cinnamomum cassia bark by
using a protic ionic liquid which shows higher
biomass dissolution. After extraction of oil, the
residual lignocellulosic material has been
directly utilized to construct UV-light-resistant
composite materials in conjunction with the
biopolymer chitosan. This composite material
thus obtained was processed to form
biodegradable films, which shows excellent
UV-light resistance and mechanical properties,
thereby making it a material suitable for
packaging and light-sensitive applications. In
another study, a potential bioplastic material
polyhydroxyalkanoates were extracted from

fery: @y A e FHiv sEiiE SR o e
niaeieft SfEy femt & Aafm & o R ave
geref GIeT FE=TIT T BTeT &7 T

Figure: Processing of Cinnamomum cassia bark
by ionic liquids for extraction of essential oil and
construction of UV-Resistant composite films
from residual biomass.
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Chem. Asian J. 2017, 12, 3150-3155

bacterial biomass by ionic liquid economically
with 60% yield, replacing the chlorinated
organic solvents for extractions.

ACS Sustain. Chem. En. 2018, &6, 766-773

e I 3R IHH fuTeh Toreh &1 7= & FRrepvor

Detection and removal of ferric ion and its toxic dye

wfefeer s el god R o Areer i &
Teitr qafaRw 3R 99T @ & fow g
gafer, Sefty @9 % hive amae afl Aweiie 69 &
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e 8 AR s srfeie Rifer ugnef @
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qea At F e (79mglg) & BIY TS
e T 81 B a & witr werge ayar A
% ueref @l O VAT T 99.5% SEAT & AT
aite g 3itefie ferreh Yo et 11 4t @1 ser
¥ weT a3 varel Y 7R & FuhRT & fory wer
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fors: i 3mg ST e (A9 o Ameier 1T
&l ! geT & fory R amenfia FrRfeas gare|
Figure: Silica based functionalized material for
removal of ferric fon and its toxic dye Naphthol
Green B,

Excess iron and its toxic dye Naphthol Green B
is a threat to aquatic environment and human
health. Therefore, effective detection and
remediation of ferric ion and Maphthol Green B
in ag. system is a necessity. Therefore, to bring
out synergy in dual functions of ferric ion
sensing and removal by the same material, a
new ionophore based functionalized silica
material was synthesized which shows
selective sensing of ferric jon (LOD:74 ppb)
with moderate adsorption capacity (79mg/g).
The strong affinity towards ferric ion enabled
this material to remove iron containing
industrial toxic dye Maphthol Green B with
g9.5% efficiency with recyclability. This material
can be recycled upon simple acid-base
treatments for further usage.

Dusall Fursction of Ferric bon Chemo-sensor/Bemaoval In Sgueous System
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Production of graded agaroses directly from seaweed biomass

Hel 9T Selta 3h A Fiipa NS 6 od
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Novel grading agents (GrA) for the production
of graded agaroses directly from seaweed
aqueous extract is described under ambient
conditions. Craded agaroses exhibits gelling




Wmﬁ{aﬂ' e 2100 21600 gem, WAl
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% SferT U @t FE Fear § 97 AT 9 &
e S e spErT & oy smaeas & 59
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HehelT 21

R Wt

properties in a wider range (gel strength z100 2
1600 gem™?, gelling temperature <27 235 °C, and
melting temperature =72 290°C) which are
essential for a variety of molecular biclogy
applications. The uniqueness of this process is
the ability to tailor the essential properties of
agarose for desired applications, can be
achieved from single seaweed aqueous extract
by altering nature of the initiator and/ or
concentration (w/w) of an initiator in GrA

eT: Wil @1 1X TAE % 3ilY 1 Kb DNA hew g fawm mar
v ~1200 bp & SETEERF T & diHlemw (Wiemvs @7 W) 9ourg @1 60
e & 310 75 V U¥ SelaciBNg 130 TR0 (V) 1% UHHRUST WRIE o @) 1%
Heitem0.025 e, 3t (F) 1% 3w

Figure: Gel electrophoresis: gel was prepared in 1X TAE buffer and 1 Kb DNA
ladder and PCR (Polymerase chain Reaction) product of hygromycin gene of
~1200 bp were electrophoresed at 75 V for 60 Min. in (a) 1% SRL Agarose gel (b)

1% GrAKPS0.025 gel, and (c) 1% GrA.

Process Biochemistry 66 (2018) 171-175
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A multifunctional hydrogel based on carboxymethylagarose, featuring
remarkable abilities

0 T ¥, FEgeH 3T HEudias ud @ e
ax & fine i wigaw a9 aret o & AT UE
IePE e T AN 7R @i wa-fasien o s
gEeve @ ROE fRr om0 e,
FETFEHUEATRE  (CMA) 3R diciifage
Hedplea (PVA) diftres siafeias & wu § orf e
# e oftre (@) fremr agae & Ty EEge
diffe & Arens & wiaferfd T & 7o ot IRT awar
&, g9 15 Uiy & sregiieet (OH) 8! 3R Y
& dre el & drg o s difFeT 2t
geEcH Rerfeat & T8 WIH EEg el SepE W
(>100 TFT), TRT F-IGER (<1s), T FHIALNS
e, wigaw iR fhew a7 &t amar G &
geel! g G e e aEed ol JUUNT deh
et BTEgIoeT MU & foTY §9 a¥E & i ot

In this work, a super stretchable and quick self-
healable composite hydrogels with film and
fiber forming properties through introducing
hydrogen and covalent bonding is reported.
Herein, carboxymethylagarose (CMA) and
polyvinyl alcohol (PVA) acts as physical
crosslinkers. Boric acid (BA) prompt the
formation of crosslinking through hydrogen
bonding with blend polymers followed by
strong ionic bonding between hydroxyl (OH)
groups of PVA and borate ions of BA. Hydrogel
obtained under optimum conditions shows
excellent stretching (>100 times), quick self-
healing (<1s), notches insensitive stretching,
fiber and film forming ability. Such integrated
properties for a hydrogel system have been
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achieved using seaweed derived polymer for
the first time. In summary, this study opens up
a new possibility to design and assemble
multifunctional hydrogels using abundant
seaweed derived polysaccharides  with
outstanding stretching, healing and other
properties by simple crosslinking chemistry.

> > &

CMA  Water PVA

rnim ":;"“'L T30 15% i of CMA: PVA (1] wie) in
PR | ™ wormbanation wath 01 %5 oress-hekor (BA)

\

Self-healing

fr: arqgicra R & ded w@-3ueR 3R Raumg @aer & are Hig-fofe & w0 7 a1 e &
a1 e RTEeTTTRIG (CMA) 3R UTeilfamTger Sfeehlect (PVA) JITUTRE STggoict Bl S Wl &1 drefI-
|

Figure: Schematic outlay of gelling nature of carboxymethylagarose (CMA) and polyvinyl alcohol
(PVA) based hydrogel with boric acid as cross-linker accompanied by self-healing and stretching
behaviour of under optimized condition.

Arabian J. Chemistry, Available online 5 Jan. 2018
https.:idoi.oreg/10, 1016/, arabjc.2017.12.034
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Development of high-performance supercapacitor electrode derived from sugar
industry spent wash waste

29 argye @ Jeey A o amweh Su &
afire & guediftey geref R & 8, e
G- IUET & HTeIE W IR FueE B aEer @
R o1 B e B s R =) R A e T
T e (dTTHeey) 3t FEay v § @ g
T el DIE-eh Dra- (St 3 Sl sfferdior

This study aims at developing supercapacitor
materials from sugar and distillery industry
wastes, thereby mediating waste disposal
problem through reuse. In a two-step process,
biomethanated spent wash (BMSW) was acid
treated to produce solid waste sludge and
waste water with significantly reduced total
organic carbon (TOC) and biological oxygen
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demand (BOD) content. Further, waste sludge
was directly calcined in presence of activating
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Figure: Representation demonstrating raw material extraction steps from biomethanated spent

wash left-over produced in sugar manufacturing.
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agent ZnCl, in inert atmosphere resulting in
high surface area (730-g900 m* g') carbon of
unique hexagonal morphology. Present
technique resulted in achieving two-faceted
target of liquid-solid waste remediation and
production of high-performance carbon
material. The resulted high surface area carbon
was tested in both three and two electrode
systems. Electrochemical tests wiz. cyclic
voltammetry, galvanostatic charge-discharge
and impedance measurement were carried out
in aqueous KOH electrolyte yielding specific
capacitance as high as 120 F g7, whereas all
solid supercapacitor devised using PVA/H;PO,
polyelectrolyte showed stable capacitance of
105 F g at 0.2 A g7, The presence of transition
metal particles and hetero-atoms on carbon
surface were confirmed by XPS, EDX and TEM
analysis which enhanced the conductivity and
imparted pseudocapacitance to some extent
into the working electrode. The present study
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T gorrcie ¥ P9 &% 9@ 9 Rigy ailar weH
e adiE g A 1 sufie S & STE-nedE
ZoaeE e S & @ Ehd, gad e
fepeRTarclt sifehaa a1 ehetcgdes wed e

successfully demonstrated production of high-
performance electrode material from dirtiest
wastewater making process green, sustainable
and economically viable.

J Hazard Mater. 340 (2017) 189-201

T8 ol SR SAFCIS & WU § SRITHS-T! AaTel Ged== ATHH/
BIGINERIEEEIIEE
Functionalized-seaweed derived graphene/ polyaniline nanocomposite as
efficient Energy storage electrode

A ST U@ ATHN Al GE qF & ATeqd
H Tt HER FwArT & o didfefifer & e
TS el (IeaT HISTET) ¥ WIH Thi & Garor
& e welparers @t ueffa avar & ofifes
TheTd h AG GgelhidRY U A Jiei et =1
Bie Higar-aftd Wt dare-eger=1 ahle & -
HiFre (duTaTE TaEil) W g0 AT W A
Hfie A1 4 48R figa weisdr (>-75 mSem™)
3N A RRREr & 9 Bie Sand & 9o
e gererere wrlt & w9 diuoand: wedlof

The present study demonstrates a synergistic
effect of combining graphene, sourced from
seaweed (Ulva fasciata) with polyaniline for
energy storage applications via a simple
aqueous synthetic route. In situ polymerization
of aniline monomer resulted in  unigue
polyaniline nanofiber-coated seaweed-derived
graphene nanocomposites (PANI:SDG). Easily

scalable synthetic route produced
nanocomposites  with improved electrical
conductivity (>75 mScm™) and thermal

stability. Results of electrochemical studies on

FANT

Energy Density Wh Ke'

506G

FANT SDG{1: 10

Power Densiny W Kg*

Phatograph of LED fit up using
PANI:SDG (1:1)

forr: () drvvrand vaEidl @ a1 er-aier vaall & WY el Hied & 3 wie il @) 2 ard @y

wefea ange-vEfeT-gmatE (vegen)

Figure: (a) Ragone plots of control models with varying compaositions made up of PANI: SDG and (b)
light-emitting-diode (LED) lighting by a dry charged.

s o gelag e armaE & afurEt A
F=1f Tehtg RREAT (1000 9) & @ deov fafie
dE WIveT (> 400 F g) femmm diveeng sk
THEN & 4T IR FEdRT TEd & GRuEEET
Frafia divgang sk arhie selegls &t ger A
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PANI-SDC  nanocomposites as  electrode
material showed improved specific capacitance
(=400 F g") with enhanced cyclic stability
(1000 cycles). The unique cooperative effect
between the PANI and SDG resulted in

significantly  improved  charge  storage




IS SR O F 16l GurR gam 39 o § FaR
frw Tu gurdafer g9 4 Iog RAfte dga R
T i Tty ferar & veeF famm o fafir
U & IR 3R G0 #R O0 SelEe e 5
AT ST & forq SuiT féa o wave &1

properties in comparison to controlled PANI
and graphene electrodes. The supercapacitor
device prepared in this work exhibited high
specific capacitance and cyclic stability and
could be utilized for potential applications in a
variety of devices and wearable electronics.

Journal of Applied Electrochemistry, 48 (2018) 37-48

SIS aTet TgeT Seu Y TR sifewiTgS argea Rparefierar: g8 -
s ffreea

Graphene oxide reduction activity of seaweed polymer derivative: efficient bio-
based alternative

i arega g5 sfufer Refal & qed amefa
R 3ffEEs (fGO) & e & for Fatee
et darer diefitiemmgs, sl vR-fere (Ag-
GA) B IUAIFET BT el Heer &) nfereem @t
=g fet (wfereema 6 &l (dioe) = 0.45; 1:0.5
wiw TRI: fifer® UGS & TR F [T 9 Ag-GA
Ao Fod S (1.1; 1:2.0 wiw TR ffer ol
@ ) TEeY sRdfed @ gor 3 IcpE wedd
famr & s&F  awmn, @R, S,
RSN, Y ToagRaN!,  arfegd 3R
TS [T @1 Iui @ rGO & i &t
g & T gE swmme wYE daw § WH
GARRRIES & Ua U I T qui Fea 8

The present study demonstrates utilization of
functionalized seaweed polysaccharide, namely
agarose- gallate (Ag-GA) for the preparation of
reduced graphene oxide (rGO) under mild
reaction conditions. Ag-GA obtained with the
lowest degree of substitution (degree of
substitution (DS) = 0.45; with 11 0.5 wfw
agarose: gallic acid) shows excellent
performance compared to its high DS (1.1; with
1: 2.0 ww agarose: gallic acid) ester derivatives.
Further, the formation of rGO was confirmed
using UV-Vis, TEM, FTIR, Raman spectroscopy,
elemental and XRD analysis. This study
describes a new application of seaweed
derived polysaccharides.

Current Science 113 (2017) 1361-1366

MgAI-LDH/PP ARSI & cit Heth SIagR UR TRIEEUIIRS 6T T4

Influence of oxyanion on the flame retardant behavior of MgAI-LDH/PP
composites

Mghl- 3TEUERIRF-oIE  Sad  EREdEsd
(LDHs) & MgAl- 3Ta=iRIE=-LDHs/PP TfEgsr
FR T & fav dichvise & T B fmr
T 3R I @l Hadh Haer & folq Seaida fadr
T e isRuTEE & wEee A diefvtargefs (didh
& ity Rerar (@) st 5w (Shoasd),
ity s qoeie (taaiand) v @tbem

The MgAl-oxyanion-layered double hydroxides
(LDHs) were melt blended with polypropylene
to prepare MgAl-oxyanion-LDHs/PP compaosite
and were evaluated for their flame retardant
behavior. Incorporation of the oxyanions
enhanced the thermal stability (TGA)
crystallization rate (DSC), limiting oxygen index
(LOI) and flame-retardant (cone calorimetry)
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(915 RIS U 1 IR MgAl- fferd=some=-
LDHs/PP &1 Wiffd afieifo @i qe PP
(17.8%) & deF1 & 18.9% d% d¢ TN &P
e e & gl § el qi & o §
23.0% & F H TG T MgAl- STdERTEE-
LDHs/PP &% & foly oftR W i &r
Juiefer & BRI, FAT i & 3R Pt FEAT
e Fm 12 3T 10% @ 3 &1 T

XD

X
. =

R : MgA -3 BT -o108 S9c1 B1g8IaIEed (LDHs) 1 T4 31k 36 &l G5 aar|

Figure: Synthesis of MgAl-oxyanion-layered double hydroxides (LDHs) and its flame-retardant
behaviour.

properties of polypropylene (PP). Limiting
oxygen index of MgAl-oxyanion-LDHs/PP
increased to 18.9% compared to that of pristine
PP (17.8%). Cone calorimetry testing results
revealed 23.0% reduction in total smoke
production. Owing to the presence of
interlayer oxyanions, heat release rate and
total heat release reduced to 12 and 10%
respectively for the MgAl-oxyanion-LDHs/PF
composite.
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T&T G-I WHHT TahTeT IchRd HT e

Development of efficient visible-light active photo catalyst

Y St § e 3 et St & W § Srht
THEAN &, e T8 gl T USHE T S
TS 2 F8e, ¥R Sl B pUCIgE® fagd
[ B B 21 e e oo 1 M s | 1
U AT IE HGTH Bl BT & q67 H, BN Foll
B D Foll § qeel, AT G HepreT wlere
R SR (el IR0 W T wR §
wavewd e B T 8 3w R 4, g g
UE-INE & WY ¥ eEsergd MoS, QDs-
TiO, ee¥raiae (HMT) el famn 2, o JeTE-
Wl W Og¥ u@re Guiferd 9ed 9k el
Feqres & T HET Pt smeia ISRE @1 U fawey
21 59 de T iR dawr & e & Ye R
TERTST JEETEUT 3N Tl JFeeul H I~ HeTe-
T ¥ ToaeH BR-TAIed SIS JodTe Tiofafer
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Solar energy has great potential as clean and
economical energy, as it is the only sustainable
energy resource on earth. So, it is very essential
to convert andfor harvest the solar energy to
electrical energy or chemical energy,
efficiently. In the recent years, conversion of
solar energy to chemical energy, i.e., visible

light driven chemical conversion
(photocatalysis), have been  received
tremendous attention worldwide. In  this

direction, we have developed hydrogenated
MoS; QDs- Ti0; heterojunction (HMT) as
efficient photocatalyst, an alternative to that of
costly Pt based catalyst, for visible light driven
enhanced solar hydrogen production from
methanol-water. It showed highest solar-driven
hydrogen generation activity, as high as 3.
mmaolh'g’, from methanolwater originating
from efficient solar light absorption and charge




f&warE, @t 6 3.1 mmolh'g” @@ il Cds ¢fie-rGO
At @Y R gen waer wim dEe-goRe &
wy 0 Refaa ey, e sveas & w0 H
EISSiF BSSE @1 SUART @ Wtk apfET &
wWifed, sowifed, tferbles #iR dewle
TATSSH B IePE DiFclided ATad- T

separation through band modification and
hybridization. CdS sheet-rGO nanocomposite
has been developed as heterogeneous visible
light active photocatalyst, which showed
excellent chemoselective  reduction of
aromatic, heteroaromatic, aliphatic and

sulfonyl azides to corresponding amines using
hydrazine hydrate as a reductant.
NH, — H* + &+« N

Rr: 8138l 1gd MoS, QDs- TiO, BeIG#A (HMT) 3R HickbefiRe ge o arggla cred & fory
i & e ¥ UG 9t gIwY Biddr @ CdS 9fie-rGO AitE @7 9ua avd TAET o vulgs o
JHTgT o fory &g fam 7am

Figure: Sunlight-induced charge transfer process for hydrogen production over hydrogenated Mo5;

QDs- Ti0; heterojunction (HMT) and photocatalytic pathway designed for reduction of azide to the
amine using Cd5s sheet-rGO nanocomposite.

WR-HTeT ATFTT HPTT IUREP

Solar-light driven photocatalysts

farerer 7de 3w iR aligwige & U avd
FUT BIVO, AHTeie 3R Ti0, W -3 GeO,
(1, 3, 3R 5%) TE FWh 9T HbTAT Fiehd T
Fons verif @ Gwfa fmar mm 37 SaRet @
FTETOT U HelT W ¥ feha T4 31N ST warr
IORE USTRIT @l T FeuNe i @ A
TeET WK W & 8d IS d1 o & &N NI
famam am gfvoms = wefifa e i Bivo, saRe
3 wt. % GeO, TIE & HehleT Ieuen i Theifafey g
BiVO, Taref &l e & 2 7T aferes wanrer Saafva
fep=fiavor gemT R &1 Soa sa@ aver wmraTh
(werfioerdh), s sieda qe Eadh el

Visible light activated photocatalytic materials
were synthesized by using the bismuth
vanadate and germanium oxide by loading
CeD; (1, 3, and 5 ¥) on the BiVO, nanoplate and
TiO, separately. These catalysts were
thoroughly characterized and photocatalytic
activity of the synthesized photocatalytic
materials was studied by degradation of
Rhodamine B dye under direct solar light.
Result demonstrated that the photocatalytic
activity of the 3 wt. % GeD; loaded on BIVO,
catalyst has 2 times higher photocatalytic
degradation efficiency as compared to pristine
BiVO, materials. These degradation of
Rhodamine B dye was further confirmed by

Ifi Wfddee 2017-18 | ANNUAL REPORT 2017-18



gl e At (Sraiiedh) o grr Aepfe &
T & 3 &R0 6T 9fe 1 1) o XRD ded, SEM
sl iR Jore & e wEde S &
CRIGIR:]

high pressure liquid chromatography (HPLC),
chemical oxygen demand (COD) and total
organic compound (TOC) analysis. Figure
shows the XRD pattern, SEM images and
Diffuse reflectance spectra of the catalysts.

. e

L] L
Woan

ﬂ_-i:_ n--"l‘ ™ o
for: wifa i/gm-at it St wee 9ok & divemael dee, vagry viaar sl Za-fEe Shema
Figure: FXRD pattern, SEM images and UV-Vis DRS of synthesized Pfm-B and G/m-B photocatalysts.

Solar Energy 148 (2017) 87-97

CO, BFSITIIRT ¥ Hiftfs vfre & fore it SeRe & wawor

Synthesis of heterogeneous catalysts for CO; hydrogenation to formic acid

aiaE e F, Rt adiel 9 zro, amaria
fereiett, 3 Co 3R Ni 8¥I-UHTS &g W THPT
IORS 6 U e TR Bl T (i) Cu/zrO,: Zr0,
& YR T Cu & AT Hiet-oiet ailv sradoor Rifta
GRT CF9eiT & W9 H CTAB & ATy =T &= 3w

. {a)

# by &aR fg T (i) Cul ZnO! ZrO, T FE-
aadmor 3t S e fRiftRt gRr daw fee
(i) BFATTHIET Co 3R Ni FeiRIgS & FHIT €1

In the present study, a series of Zr0. based
heterogeneous, and Co and Ni hexa-amine
metal complex homogeneous catalysts have
been prepared by different methods: (i)
CufZrO;: The samples of Cu supported on Zr0;
were prepared by sol-gel and precipitation

R weifia Cu/zro, 3avel & FTIR 3t PXRD
d=i

Figure: FTIR and PXRD patterns of synthesised
CufZrO; catalysts.

methods with and without using CTAB as
template. (ii) Cu/Zn0O/ZrOz: The samples were
prepared by co-precipitation and solid state
methods. (i) Homogeneous metal complexs of
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Hepe qe wfpars g duw fhe el daw
TR T UEITRE 3R UR-ATEAR G oE
gufr forarr man, foree SRy wiffes ofte & for
CO, BTSE ol 0T & ETT FeAT 2T

hexamine Co and Ni chloride have been
prepared by standard procedures. All prepared
catalysts were characterized by PXRD and FT-IR
with an aim to study for CO, hydrogenation to
formic acid.

HEIH SUMEHToN dgeTehl &IRT SIREH Zeh €A1/ SBUMAH1 3R 15T QRrfead
T AREATCHD eI AR AT
Structural studies and detection of hazardous cations / anoins and nitro
aromatics by luminescent coordination polymers

fafsrm feift== Zn(ycd() wEW CPs
{IM(IPAY(L2)]},, (CP4 afte CP5)
{IM(ATA)L1)]},.xH,O (CP6 3i¥ CPT7) &l Wit
SIEPRE faleTd el 3 [HIZS Gafould qemaad!
farr et forfes & qggalt Amt (waR, wftae e
G SIRHg U3 & Wl 1d Waeel FaeT § 376
DRCHD IEATA BT T CP4 3R CP5 WY
fafim forfie & o Zn*/Cd™ AeT ¥ T @ &
T f§-3mamt Aegd K & SN ey H/onaEi
3w EewHfes diftet & fftr St & Fam 4
diftomia didtor afte 28 didfist afte 1 o
difier aifv 14 didldt & dggs @ & @
grdele ®E ARET (Cro,Z/Cr,0,7) 3R 2,4,6-
fEfeisa (TNP) & fory Siey weldider & @ ¥
@ T 81 CP6 3l CP7 & H1el #, 3D Yad ot
AT MATA)], el & &1 & @ L1 a7 e
wWg 8 @Me WOl (CrO,7/Cr,0,%) 3R
Fe'/Pd” W-IIH] &l Wellg WIaeelT 5 LCPs CP6
3 CP7 & HaITH 97 GNT A 3 Fdaeiiel
Hae @M: 48 ppb/126 ppb, 0.61 ppm/35 ppb
X 35 ppb/55 ppb, 0.29 ppm/18 ppb Bl THT B
ST o arer TR feha T srEEiG FEErT &
fere Sfeafian vt & fawfi ok geg TqEa &
fere et wify-amnfia v v fgww ot fAef
e

Mixed ligand Zn(ll)/Cd(ll) Luminescent CPs
fIM{IPAYL2) ] (CP4 and CPs)
{[M(ATA)L1)]}n.xH.O (CP6 and CP7) built from
aromatic  dicarboxylic acid and amide
decorated isomeric Schiff base ligand has been
synthesized by versatile routes (diffusion,
reflux and green mechanochemical) and their
functional studies in agueous phase sensing of
hazardous  molecules by  fluorescence
quenching has been performed. CP4 and CPs
constitute a double lined two-dimensional
network composed of Zn*/Cd** nodes with
conjugated mixed ligands and act as a dual
fluorosensor for hexavalent chromate anions
(CrO* /Cra0;%) and 2,4,6-trinitrophenol (TNP)
with the limits of detection 4 ppm/4 ppm and
28 ppb and 1 ppmft ppm and 14 ppb
respectively from  different pools of
cationsfanions and nitroaromatic compounds.
In the case of CP6 and CP7, 3D framework is
composed of two dimensional [M(ATA)]. nets
doubly pillared by Li. Selective and sensitive
detection of chromate anions (CrO/Cr.0.%)
and Fe¥/Pd™ cations in aqueous phase by
fluorescent quenching of the LCPs CP& and CP7
has been established with the limits of
detection values 48 ppbf126 ppb, 0.61 ppm/35
ppb and 35 ppb/ss5 ppb, 0.29 ppm/18 ppb
respectively. Simple fluorescent-based test
paper strips have also been developed for
reliable and visual detection of the mentioned
analytes for practical applications.
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Figure: Strategies used for synthesis of luminescent coordination polymers and their applications
towards sensing of diverse hazardous inorganic ions.

et TaTeT D CO, TEUT & forg sg-drafcrs urd-ardfie g (MOFs) 3R
frferer emces wgET & siirideTeiter uRiSify wwga
Multi-functional metal-organic frameworks (MOFs) for highly selective CO:
capture, and ultrasensitive fluorescent detection of diverse lethal pollutants

FET-sEgEEe (CO,) TOF IEAF® =57
ufdha &1 aifer geare 2, ofie weftaet aftf F secgf
ANTET <ol &, o CO, T80 % 9119 & Wiva faar
2l 3% R, Rewes ARg-wifey (o),
HIY-HTY g Sla = Hfoige TH1G 8T 8, 7 Jad
foremmer & adegdt & UE 9T & w9 H O weEr i
g @ & forg dffer sresr e fse &) oo wey
H, el e 3 SiereIE o7 T GET Gare
ffdd sl 9 ST co, arfbsi,
frmiee AggT difia @ fafie Sgee sk v
ol AT e & Ay sgfranie og-sEte
g (MOF) T 3 a0 @ wdhal g1 feduEs
ot 4-(4-Fafedifthgen-1,2 4-gidaier  (TEve)
T ITINT @eh Jeh N-GHA] Gafoad ol o
Ik [Cd(L),]l (DMF)yq, (L = L-1, DMF = N, N-
SEfEIgARTEs), e @ W T mEm
dicaresfer fef & Aty Rems § &=
EEhelce] WHAd @ I @Y & folg
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Carbon-dioxide (CO,) is the end product of
every chemical combustion process, and
contributes significantly to the global warming,
which has prompted research on CO, capture.
Additionally, widespread use of explosive nitro-
aromatics (NACs), and metal ions, having
adverse conseguences to environment as well
as human life has set acute goals to identify
such chemicals as a part of sustainable
development agendas. In this regard, astute

combination of basic functionality and
fluorescent property can pursue
multifunctional metal-organic  frameworks

(MOFs) with assorted applications such as
selective CO. adsorption, specific detection of
explosive nitro compounds and toxic metal ion
sensing. The bifunctional ligand 4-(4-
carboxyphenyl}1,2,4-triazole (HL) is used to
build the framework [Cd(L).] - (DMF)o.. (L = L=
1, DMF = N, N-dimethylformamide), having free
MN-atom decorated porous channel. The
solvothermal synthesis is extended to produce




e @ P s & g @1 amen st
W 3N Hia @Al [Cd(L),] 3Bl CO,N,
FEARHDAT $ T T CO, YT Hafdid avar
&, ST Wil TS i ATND s W HGR 7 A 7R
wafae N-2eRer sl & gt et & gus
o 90T GARIERT T HedE @ 87 =IaH CO,
B fewardt &1 Sivaus & Argg-wifes difie! &
fore Hiew srma el oW (K., = 9.3 x
10° M), & T 246-FEERE (@) &t
Faften fafire ggam =y @@ &t W (LOD:
0.3 ppm) & AT fEEmET &1 9 oF Bf Thereiie 3
Rer e qoh Sige FHoil SO i EHEd
uiterf & forq MfSE fdam mam =|fieg gfar am
4.4x10° M & a7 Rerie aite 3.9 didfles & aga
9 Uil & | Cu™t ITAT B Il
FATCHS cgfi-eie gad v & geegf wa 4,
faretam ailR o a3 gfd & 1 9 oRaeH & an
Cu®" STTAT &1 HR[E B 2, S e wTet @t
U TS, T @ 9 Cu*t WER O w0 A
HIAT <l 81 B o aTelt ard 38 € & i
TR TNP 3T Cu®

three isoskeletal frameworks in diverse
solvents, where pore size maximizes by
employing N,N-diethylformamide solvent. The
activated framework [Cd(L).] exhibits strong
CO, affinity with good CO./N, selectivity,
corroborating to the abundant uncoordinated
N-heteroatom sites on the inner surface of the
narrow cavities. Further, the material shows
minimum CO; loss during five adsorption-
desorption cycles, demonstrating excellent
sorption recurrence. Sensing studies for nitro-
aromatic compounds in DMF reveals highly
specific detection of 2,4,6-trinitophencl (TNF)
with remarkable quenching (Ksv = 9.3 = 104 M-
1), and low limit of detection (LOD: 0.3 ppm).
The guenching mechanism is ascribed to the
concurrent presence of dynamic and static
guenching plus resonance energy transfer. The
activated framework further shows highly
selective luminescent detection of Cu® ions
with a quenching constant of 4.4=10° M” and
very low LOD of 3.9 ppm. Importantly, the
detection of Cu* ions accompanies a visible
colour change of the framework in solution
and solid phase, which validates the present
system as a promising, naked-eye Cu® sensor.

For: e 3R Y 1 CO, JEETN0 @ o Uik §eii-ae ogavc Hee-3iri-e® bHah, TNP &
e gg-TeHe g GEar g guifafa Cu® HeEAl

Figure: Pore engineered luminescent metal-organic frameworks for selective and recyclable €O
adsorption, highly selective luminescent detection of TNP, and colorimetric Cu** sensing.

gEd & Uy SepE g vaegar R & @y w5
#, ggTeHS 3R agadg co, b, TNP st

Of note is that bifunctional sensor shows
excellent reusability towards TNP and Cu™
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Cu™ R EHT &1 Purel HgET & G uB e
F1ieHE MOF & aaar & 7T v agad! usref &
Y H yEe el 8

detection. Overall, selective and multicycle CO;
adsorption, together with efficient sensing of
both TNP and Cu* ion manifest this pore
functionalized MOF as a versatile material for
sustainability.

ACS Sustainable Chem. Eng., 06 (2018) 10295-10306

T T D SEIAT dTel! IcPp¥ BTSIHS ATIF-ATAT AFaT

Hybrid anion conducting membranes (ACM) with excellent salt removal
efficiency

& gowgl- WM aFvEmt & frg A dfeft (2,6-
SEfRNEeE-1, 4-F1EdF 3TaTEs) ITURT sEEs
HUTIH-Aler F79 dar & wh ACMs @t 3
RIS s raRet & wsmer ¥ e
IR AEE Ay W O1-Arffeme @
TeTT iR aRT Swia fear mm odEE A
o fm-aamats i S e @ s,
I A e 3R S5 & 3iEY I gertadr
et efis dm &t smaw aremar § ff qur
B3 31X I8 310 URMWS Jod & o a1 AT T
ggd TN ARl @ A gem Bt gaar & g off
BRI S - - =
TSI RT 796 B2 & SN 89.7% YR
TETET 31N 0.985 kWhkg™' faTeit @ @ o &1

Novel poly (2,6-dimethyl-1,4-phenylene oxide)
based hybrid anion conducting membrane has
been prepared for efficient electro-membrane
applications. The ACMs were synthesized by in
situ reaction of 1-vinylimidazole on denser
supported membrane matrix with the aid of 3-
aminopropyltriethoxysilane. Membranes show
excellent physicochemical properties like water
uptake, ion exchange capacity and water
kinetics inside the membrane. lonic
conductivity of the hybrid membrane also
improved and reaches to almost four times of
its initial value. Membranes are also evaluated
for salt removal efficiency which shows 89.7%
current efficiency and 0.985 kWhkg™' power
consumption  during  salt  remowval by
electrodialysis for same membrane.
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Thematic core competences

Energy constitutes one of the primary focuses of the institute, which involves exploring
alternative energy sources and devices. Some of the key activities in this area are
developing new materials and methods for electrochemical devices like batteries,
supercapacitors, and fuel cells; making solar devices like photovoltaic cells, solar thermal
collectors, and solar desalination systems; producing biofuels and biogas from marine
biomass and waste. The institute studied and implemented various technologies such as
solar ponds, distillation, refrigeration, solar pumps, concentrators, sterling engines, solar
passive cooling, waste water treatment by solar energy and more. CSIR-CSMCRI works
on developing effective and affordable catalysts and membranes for water electrolysis. It
studies how different factors like electrode material, current density, and electrolyte
concentration affect the water electrolysis performance and efficiency. CSIR-CSMCRI
also works on various aspects of biofuels. This includes biodiesel from non-edible oil
seeds like Jatropha, which can grow on poor soils and replace diesel in standard engines
and microalgal biodiesel from oil-rich algae. Here a brief summary of some of the notable
activities under this theme during 2017-18 is presented.
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Development of the active materials for energy storage

BTeT 3 ] §, 28 Tl HERO &Y & T A 7 e
Y 37 TaT Tl S WA SR AT It &b
& U & forg, afees geifires arew (¥, efe
gelidgd e (Tagdn) 3R fafi geifdge =i
g & forg ff suftes eam angw fer & g9
Hay ¥, ferfir-amT 4t (Tetamdn ok faee
e Hufer () Iugw ver a9 & feer
o b H, dENEAR-daEeReE Sl
e HeRur Iuaol & g g8 A i Sy
Tfgrg qerell & fa@re o At @ e g s A A

Moo

P rGO-MICes0y

FRT o

f: @ o e gl # M=o & mrem 4
ST i T B TS BT GO & Wi
3 31 GO % vd @iwe et & |y gfie

Figure: Craphical depiction of the disparity of
shape through variation of spray dried precursor

solution: sheet with and without GO and hollow
sphere with GO.

TiO,-rGO @iEer el & fow e Wil Wieidiel
fafim frr &, & voeo omEelam smifem
RIFE-FEHe ddd (TAPCC) fermm el
WA GO e & i & TR - s o
SIS & 418 T8 UR TR #1 10 wi% rGO & ey
TiO,-rGO ¥ 18.8 mA g' O¥ 265 mAh g™ & &mar
fEmard 3w 940 mA g™' TR 800 TE F TS T
97% &1 WRERU & WY Seeady  faRE
TR Rerar @ 8w T HafEe G

In recent years, development of efficient
energy storage dioceses has received
tremendous attention not only for efficient
utilization of sustainable and renewable
energy, such as solar and wind energy, but also
to run electric vehicles (EVs), hybrid electric
vehicles (HEVs) and different electric machines.
In this regards, Li-ion batteries (LIBs) and
electrochemical capacitors (ECs) appropriate
storage devices. Last few years, CSIR-CSMCRI s
also working on the development of efficient
nanostructured electroactive materials for
both the mentioned storage devices. We have

fr: 92 ¥ W rGO-NiCo,0, @iEel Met & iy
wfie wTE gfR@in @ Fia-mEs

Figure: Schematic depiction of the established
synthetic approach for rGO-NiCo.0; hollow
spheres at large scale.

Gt Dty B by

&ﬁﬂcHL_imﬁu

developed a simple protocol for TiO.-rGO
hollow spheres, based on aerosol-assisted
spray drying of a mixture of clear titanium
ammaonium peroxo-carbonate complex
(TAPCC) solution and agueous GO suspension,
followed by calcination. TiQ,rGO with 10 witX
rGO showed a capacity of 265 mAh g at 18.8
mA g' and  showed  remarkable
electrochemical stability with almost g7%
capacity retention after 8oo cycle at g40 mA
g"'. We have also developed a simple, cost-
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STET & 15 e fafe & AT ¥ el Nico,0, ®
TR rGO-NiCo,0, EiEel el & U &
fore v awe, ST e A a2 dae oe wfie
Hifer ofr Rrefg & & F9fF rGO- NiCo,0, EEe
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weffe famm

C5IR-CSMCRI

effective and large-scale synthetic strategy for
producing porous NiCo.0, as well as rGO-
MiCo:0, hollow spheres through spray drying
followed by calcination method using
respective  metal ammonium carbonate
complex solutions. The synthesized rGO-
NiCo:0,; hollow spheres showed a specific
capacity as high as 427 Cg' (91 Fg' ) at a
current density of 0.5 A g' which is much
superior to that of pristine NiCo.0, hollow
spheres (183 C g”' ). rGO-NiC0.0, also exhibited
an excellent rate performance and 76%
retention of capacity after sooo0 cycles at 10 A

g

"ol g & g v Rifie nomelt & T W SRR $i grEe S v
&7 fersmor

Design and performance analysis of a mixed mode tent-type solar dryer for fish-
drying

Haftha ¥R T0Es & 9 @ Bl W & Uiphis
ufteerer ffde-aonedt & wiv adly feees gre
& Fae, faom sl ueY @ fremur fmm mm
W HuTES & S 2.9 3 Hiew & arer 1.18 Hiew
x 2.47 Hie¥ oM I8 Sfér &t SN 7 ey gv o s
4t § 18.9° W G g2 T HUTEF & Frerel WwT
7 1.2m x 0.0621m &7 U@ FarT gam & m=r
foees | & Ear @ uunelt § wEiaw A o
TEHAT AT ATaeele oy duEs & ofitf & fFFRi =
ol S 6 U FE U &Y I o e
TES T ¥ At T uhE $ A 9@l
e AT AT GE &1 e il SEie die
& atlet | ST em IeH- D Y SeHoN
HffE=r § 200pm H1eE & Ry grrd R
Fer dieftef= amawor & &7 om & se & forr
oI el & 3ieR Ve o e 6 0 offl 3 HET
(Forday % 79aw) & for, wigfe wige= gl 7 gw
& fdt wR & Sarfera e mam arftesas
TTED AEeeic AuEE 1100 Wim® &I Sfifeesere
o daar w 86 it Sfewas aiw aitva ofger
A 32 fat Sfewras o, ol 9w amfy & M,
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The design, development and performance
analysis of a small scale natural circulation
mixed-mode solar thermal greenhouse dryer
with augmenting solar collector was carried
out. The solar collector had dimension 1.18 m x
2.47 m with area 2.9 m’. It faced south and was
tilted at 18.9" to the horizontal. A vent of 1.2m x
0.0621m was provided at the bottom of the
collector through which air could be
introduced into the system. The outlet vent
was at the sides of the collector top such that a
cross draft could be maintained and maximum
heat could be collected from the collector
plate. The collector and tent drying chamber
was connected by the duct made of
polycarbonate sheet. The drying chamber was
made up of specialized ultraviolet rays
stabilized polyethylene cover of 200pm
thickness in hemi cylindrical orientation. A rack
arrangement was provided inside the drying
chamber to increase the capacity. For 3 months
(September to MNovember), the dryer was
operated under no load condition in natural
convection mode. The maximum collector
outlet temperature attained was 86" C at the




B HTIceie @ aaT 64 (& Afceroy em Fel
a & aea aer S (TR dEar 300 Wim?), &
ater ot g et 3t wUTES & amacae & ey
@7 ATYHH T 55°C 3R 75°C UT TN WA &
forg, 1 fm (10 wofert) a4 2@ T ailv

fer: GorToTe W Heel| & fa4- Oel yeet 91
qelorl (@10) oA Gie gAY & g, 3 Jfoq |m
(<T5) et G 6 g ¥ e i gl 8

Figure: Comparative dried fish photographs-
where the first four dried fishes (left)depict solar
dryer dried, and the last four (right) open sun
dried.

a1 &1 g9 @I WIgicin By H FE h oy Fell g9
¥ var R grew § vt 1 gefaal o o 9w
YEET 1 9 TP b 7H B AET 10% (w.b) TR
71 udy T4, e forg 18 =St & gu (Y98 09:00
T W A 4:30 To1 ) TN, Al Gell gu 7 @
ABfordl A & € W % Ugar & fo7q 38 el &Y gy
i

maximum solar intensity of 1oo W/m® and
average ambient temperature of 32° C, and

during that period, the dryer outlet
temperature was 64° C. Even during cloudy
weather (solar intensity 300 W/m®), the
temperature inside drying chamber and outlet

for: RT3t SvmTed] e SN G @t aeaitel
Figure: Photograph of the mixed mode tent
solar dryer.

of collector was found to be 55°C and 75° C
respectively. For experiment, 1 kg (10 fishes) of
fresh Bombay duck fish and similar weight was
kept in the open sun for drying naturally. The
fishes placed in the solar dryer dried within 18
sun shine hours (considered from og:00 AM to
4:30 PM) every day till moisture content of 10%
(w.b) was reached, while the fishes kept in
open sun took 38 sun shine hours to reach the
same level.
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Water

fersrTer @ &g
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Y € et F IUET TR B IR I8 Bl GHERS TR W) R e (5000 Terdfie) gRT
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Thematic core competences

CSIR-CSMCRI has been working in the diverse and highly applied research based on the
theme “water” for about three decades. Scientists from various divisions of the institute
have contributed immensely for the synthesis of new materials, designing and fabrication
for membrane casting/coating systems and developing new membranes for separation
processes. We are actively working on the development of RO membrane for
desalination of brackish water, nanofiltration membranes, ultrafiltration membranes,
hollow-fiber membrane in large scale. We are also working on RO water reject
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management, removal of pesticides, and different toxic ions from contaminated water.
We are also working on brackish water desalination and production of ultrapure water
using electro-membrane processes. Installation of community scale brackish water
desalination RO plants (5000 LPH) and arsenic removal plants (250 LPH) showed the
societal relevance of the work. Scaling up of the production unit for thin film coating on
ultrafiltration membrane to prepare reverse osmosis (RO) membrane from 100 m* to 250
m* in a batch was initiated. The enhancement in scale of production was felt necessary to
better understand the industrial requirements like large batch handling, speed of
production etc. Accordingly, a new indigenously designed membrane coting unit capable
of handling 250 m* of membrane in a batch with precise control on the membrane
making parameters was installed and commissioned. Work carried out at institute is not
only published in highly reputed national/ international journals but also protected by
IPR. With this concise overview, we are delighted to present some of our noteworthy
works that were carried out during 2017-18 on the theme “water”.

ol | ETSSIfera-I s ¥ geet! ftfew wifirsr fa=r &Y Syma=T

Potentiality of thin film composite membranes in removing hydroquinone from
water

vl & ggfeE & Preeee 6w wwfe
IUA 0 ueelt fhew wfy A (v &
Fua it o $i 1) diciven s fee o

The study investigated the use of thin film
composite membrane (TFC) as a potential
candidate for hydroquinone removal from
water. Thin film composite membranes were

tifeTeArge ST aNT uae! fthed Wi Jm- (ar
@l g1 A aEiga Haftt 500 ¥ 1000mglL T
gt mh wEE # i TR ST 88.87%
arggifaa andiaf & @ 1.4 Tdlv 9% Nacl
Het & foT7 0.98 x 10° &R & w9 & ww famam ma,
& HTER TR Rrgal ond g fefga faar

prepared by polyamide coating on Polysulfone
asymmetric membrane. The salt rejection trend
was seen from soo to 1ooomg/lL. The
membrane is marked by permeability co-
efficient based on solution diffusion which is
obtained as 0.98 x 10 m/s for Nadl solution at
1.4 Mpa with the hydroquinone rejection of
B8.87 %

S TR N AHIftheey e Ava &1 fara

Development of nanofiltration membranes in the large scale

diefifeRmiTgs smafe AAfheete a9 ot
5ﬂmx1mﬂiﬁﬁﬁm$ﬂ?§m
TNES & SAAUYE Sgefhiewor N1 fofte
GieiHehI & ATER W R far mm g8 2 @1
& & "eme W @1 edH % NG R Ggelh
e Hiedr, fie & FHarE, dgee fHeE= amHE,

Polypiperazinamide based MF membrane was
prepared on porous polysulphone support by
interfacial polymerization of piperazinamide
and trimesoyl chloride in the batch of 50 m x
im. It has been observed that the performance
of support layer depends on several factors like
polymer solution concentration, gate height,
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polymer solution temperature, gelation bath
temperature  etc. The morphology and
performance of nanofiltration membranes
largely depends on support membrane
topography. Water purification system based
on prepared membranes (40 40 NF module)
was fabricated. Such plant was found to be
excellent in the treatment of ground water
having a product flux of 480 - 520 I/h with an
average salinity reduction of 65 - 70 &, sulphate
reduction g5z 3% and chloride reduction of 30

3%.

STeT A T 21T 1aut & fHrehra & 7T dielt (RroRmsh=-uarge) ity
TRRIET- RIS F=3 T JUFHT AER

Separation behavior of poly(piperazine-amide) composite nanofiltration
membranes for pesticides and salts from water

TR & TFC NF 57 & f[aaas (srifq o,
wHeiFeEd v Jor-wHieiFerEen § ufads avd
T afie el & gy F e
Hewria fasar mam s-defe swungEl @ sigdeie &
T & T TS, Tl > CHIeE g >
welieifigrger & @ et &1 frare quie gea wafir
&l TRl @ & Sau @ afER 9 Na,So, >
MgSQ, = MgCl, > CaCl, > NaCl 8 pH fv
TRIGERUT LT NaCl, Na,S0, 3 MgSo, & foig
IeRT-3eF AER @ 8 pH 7 W JRan
wed 3. JGHHIYRA (90.95%) > IR, SEH
(79.34%) & WY § SR FwaT B GRT pH F
IEEeIE H Iow vfouRe @ Jeg auifie
R i fegdm &1 ger § &9 e g
eqfiege fsam mar 81 S99 pH W feEs & B
a5 Bl e At giar SR @

e JTHN ST T ST FaaT 21

TFC NF membranes of piperizine were
prepared by varying the solvents (viz. water,
acetonitrile  and  water-acetonitrile) and
evaluated for the separation of pesticides. The
membrane selectivity of bivalent over mono-
valent anions reduces from water =
acetonitrile-water > acetonitrile. The partition
co-efficient values support the trend. The
retention order of salts is Na;50, > Mgs0, »
MgCl: > CaCl, > NaCl. pH dependent separation
study shows different behaviors for Nacl,
Ma;50; and MgS0,. The  separation
performance follows as R isoproturon (90.95%)
> R diuron (79.34%) at pH 7. The higher
retention of isoproturon at alkaline pH is
explained by higher molecular size and low
polarity compared to diuron. The low
separation trend of diuron at higher pH may be
explained by relatively more polarity and low
molecular size.
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Low-fouling zeolite-polysulfone nanocomposite UF membrane

Y fAsicree-diefen |t e
e dm @ diciaere dftaw § fisiemse
Argey b ovd R0 aeEau deHis @RI
daw fomr mm e W § afde Sier-=en or
ST 3 Uil tEeR Jrae & ga 4 50 PS| &
W & Sl YN H 134.3% @ i gig 3R
& P F 91.08° ¥ 59.89° dF & fiREe H
e BT 81 eegfi sndigf awT sifiaaw
W TRl Uee 86.39% W dg@Y 95.31%
& wfh afifs diefiremr fe 6t g F wrefir
3l trorere &t fivrae @ et

A novel zeolite-polysulfone  composite
ultrafiltration membrane was prepared by
incorporating nanopowder  in
polysulfone matrix by phase inversion process.
Membrane was more hydrophilic in nature as
manifested by upto 134.3% increase in pure
water permeability at 5o PS5l pressure as
compared to polysulfone membrane and the
decline in contact angle from 91.08" to 59.8¢9°
for the same. The membrane selectivity
performance as manifested by
rejection increased from B86.39% to g95.31%
Fouling and flux decline were less as compared
to virgin polysulfone membrane.

zeolite

albumin

e srfergem-fde A==t &t fararr

Development of blend ultrafiltration membranes

HrgA & & o, diefiefpelegree (dhue) e dieft
(feietiEn weivigs) (deidinn) 59 agerl @1
FUI HftrEay AfET-FrRde (Zuh) suar &
ferg fama e &1 el B9 S A wRur e ity
ST PAN/ PVDF 3T PAN-PVDF fiiféra gum dms
1 T o AR fhY T U S BT S o
HHR (W AR wT), Hvfe IR Se-ain
(HeaegEl), T & So-Tiedl (U B,
e fame (Srer e aur aifie ot Ht fewar &
aeR w fafed e mm o dsE @ oweeE @
T [ Wi & Hare il wrafer fdwanet &
He # febar man il GeaaT & o7 FE § PAN
3T PVDF & @mier arard & waifa el &) o S
TR & fe Tt diTEIess i & o o e Jwee
ATV WeE Sel-edl @ ued avd 8 sgdt PAN
wrt & e, fArsior aeReRT e et Ref e &
et ST HeT H g5 Wl 81 30:70 PAN: PVDF
Y A A O I 1 See (et U AR

In the arena of membranes, polymers like
Polyacrylonitrile (PAN) and Poly (vinylidene
flupride) (PVDF) are mostly wused for
ultrafiltration (UF) applications. Here we have
prepared PAN/PVDF and PAN-PVDF blend UF
membrane by phase inversion method. The
prepared UF membranes were characterized
for their pore size (SEM and AFM), molecular
weight cut-off (MWCO), surface hydrophilicity
(contact angle), surface potential (zeta
potential) and  mechanical  properties.
Membrane performance was studied in terms
of pure water flux and fouling characteristics.
The properties of the blend membranes are
greatly influenced by the relative proportion of
PAN and PVDF in the blend. It is observed that
the blend membranes exhibited better wetting
properties (Surface hydrophilicity) compared
to virgin PVYDF membranes. With increasing
PAN content, the blend morphology
transforms from dense macro void pattern to
finger like structure. The membrane made of
30:70 PAN: PVDF exhibited highest flux
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23

recovery ratio of 87 % among all the
membranes with a reasonable mechanical
strength (28.8 % higher than the virgin PAN
membrane) and has pure water flux of 180
LMH at 50 psi pressure.

ferfir= argerer W fafir=T werg oxa F1eTE & WuT Widel B3N HY BaTs

Spinning of denser hollow fibers of different skin layer thickness from different
polymers

He @1 Wee Sl gyl Sl 3R
FeTEdd HATE & HeH H e & 9er oy
gt & o fom wRa & A=A ¥ fr
JTHN HiehaT § G-I Wiewe e
W & T A wd O amar 8, dafs Bl wd &
et sferTer TTUa gier &1 gutery, Hieh -Weiet! ol @
AT FE GRT U6 Je Jcaredhdl WaE U
far S WAl 81 g SR, e difbe w9 9
FHAR Bt & At foeyyf wa agd dielt @l &)
DMAc 3R THF & A3 faeias | agete & faera=
AT U FTS ST HIT TR A TS AT DMAC
3R THF @7 wiw 39 1: 1 8 Jea Faoid
(165°C) DMAc 3% =1 @aeHie (66°C) THF &
TP fereTTren &1 SuaT fepaT T iy eh e
e WFel] FIZe Heg=T UTH &) 57 G|

The performance of the membrane s
determined by the type of membrane in terms
of its separation selectivity and productivity
flux. For the membrane of asymmetric pore
structure, mass transfer resistance in the
separation process mainly comes from the skin
layer whilst the resistance due to porous-layer
underneath is negligible. Therefore, a high
productivity flux could be achieved by the
asymmetric membrane of ultra-thin skin. On
the other hand, the membrane is mechanically
weak if the porouslayer is too loose. A
spinning dope composition was prepared by
dissolving polymer in a mixed solvent of DMAc
and THF in which the w/w ratio of DMAC to THF
is 1:1. The mixed solvent of high boiling point
(165°C) DMAc and low boiling point (66°C) THF
was used so that a relatively denser hollow
fiber structure could be obtained.

qerelt fthew |iksT (TFC) A¥89T & AT | Ofet A IRIHS &7 oW+

Mitigation of arsenic from water through thin film composite (TFC) membrane

HRAfe BT S 9 Sel Jd W1 & o1y e a1
wavl ) fuwer g awre] § Sof & Heuor Bt TR
¥ e & 70 A aeeies ST adeie & By
¥ e Wt ¥ g9 day F udelt fre diferemgs
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IS (As (V) 92.72%) Faem 7 sesl @-
g7y fearelt 21 g9 v & 1T As (1) & o
As (V) BT FSepeT ~ 14% 31feres &1

Drinking arsenic contaminated water is a major
threat to mankind. In the past few decades
membrane technology has been emerging as
potential technique to counter the water
contamination problem. In this regard ‘Thin
film polyamide composite’ membrane shows
remarkable behaviour. Our laboratory made
thin film composite membrane shows good
potential in removing arsenic (As (V) 92.72%)
from water. As (V) removal is -14% higher
compared to As (111} for this membrane.
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Fabrication of sustainable organometallic polymeric adsorbents for remediation
of fluoride from water: A novel approach

el W Iod FeiNISS 8T it & aTel Y wiafeae
qgoT AT Bl T 4l AR H T8 ST F F
FEARIGS ECF i [T & 8T @1 et 39 31
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A series of novel crosslinked polymeric
adsorbent having high fluoride removal
efficiency from the water was prepared. The
defluoridation efficiency was assessed by batch
and column method. The adsorption data are
best supported to Freundlich and Langmuir
adsorption model with maximum adsorption
capacity of 15.22 mg/g. The ZrMAs adsorbent
was able to bring down 10 mg/l simulated
fluoride solution to permissible contaminant
limit of fluoride (1.5 mg/l) in only 60 min of
operation in batch reactor. The defluoridation
efficiency performed with field water sample
collected from Avania village, Bhavnagar,
Gujarat was found to be more than 75%. The
high reusability with simple regeneration
process of ZrMA5 adsorbent makes it an
economically viable and salubrious solution for
long term usage.

R S A gerael-SraferRiRT #RT @ frer Wafere sk Siet 1 SeuraT

Production of mineral balanced alkaline water by Electro-dialysis from brackish
water

Heauifewer & SiF, oEuar &9 8 ael & - &
gifese & - Sifd Gife we@t Ht wigar o st
T B wehdl B-al @i B Mg, Ca®, S0,”
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QG -ieRol, e Pl o % & ey U
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wEeaqul 8RB N Te-faRdt marEt & @,
R (W iR we) fit aas Heiee T &2t
FeaniteRn & SRE Mg®, Ca® and SO &t

During desalination, the salinity is lowered -
which is desired - but the concentrations of
nutritious constituents may also be reduced
excessively-which is  undesirable. The
importance of constituents such as Mg*, Ca™,
50, and C0;*/HCO;, and the need for a
balance of minerals, would be evident from the
water quality specifications. Remineralisation is
one approach to correct the imbalance but this
is not practiced always. Development of a
methodology that enables desalination to be
conducted with better retention of nutritious
ions would be of considerable interest. Due to
sieving and hydrophobic effects, the surface
maodification of membranes (CEM and AEM)
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nfwror § gur weffd fem dvdandaie-
HITAUHHIANATE, HETN 7 10-15 LPH 3T9TqE &
| | e ey oo (Fee iy & R
difter) T Ieded T & [ @R 7 (TDS: 2000-
3000 ppm) ¥ ReEviie & v v 9o ED
o1 fmfir &t 7 & Ry oot 7 g e e
80% ¥ ED a1 &1 I8 d8cr [ @i wgfad
et @ Fed U @ FedTe o (o7 BIhl SIS
]

arferer: O et § anesf @fw arnft

Table: Ideal mineral content in drinking water

demonstrated to improve the retention of
Mg*, Ca* and SO, during ED desalination.
CSIR-CSMCRI,  Bhavnagar  developed a
prototype ED unit for desalination of brackish
water (TDS: 2000-3000 ppm) to produce
mineral balanced alkaline water (nutritious for
mankind) with 10415 LPH output, whereas,
water recovery is about 8o%. This improved
protocols of ED technology is quite promising
for producing high quality of mineral balanced
water.

afrer ama @t (didies) &Y aneef wisar £3t g @it &t arear (dfide)
Mineral ion | Ideal concentration of minerals® (ppm) | Concentration of minerals by ED (ppm)

TD5 350-525 419

Na* 30-60 136

Mg 20-30 16

ca™ 50-70 8

K 515 4

a 50-75 197

S0 100-150 33

CO;*HCOy 100-125 20

@ 3T b fereva 7 areifia & (Reraviieor 335 (2014) 96-101) iR FHaT Tl

As recommended in literature (Desalination 335 (2014) 96-101) and reference thereof.

gAFC IS FRT ot & fereraviiessor & forq gar 3iiR ReR ssoma=-fafra
e & forg desfeuss frmfor amf

Alternative preparative route for efficient and stable anion-exchange membrane
for water desalination by electrodialysis

triafeege, oE-PFure saRifes iy gfy
uftre Sone $t Sufufy § dielt (2.6-sefEe-
14-5fFefs  offirarge)  (fdtel & Fefe
et iffrengere & o wr dafoges fafY Refia &
T & didtalt & o 35-74% it FeRIEeZete
(Srefies) @t Ao uRitefemT 3 w fmr
fafrs 2Rl & 9 @ @ 3 s e
TS 3R A Tt Ui BT A -
qui e T CET BT aquiqe I wE B
Fvd HieTiercl & DR T 9D oI A e ofet

method for controlled
chloromethylation of  poly(2,6-dimethyl-1,4-
phenylene oxide) (PPQ) in presence of
paraformaldehyde, tri-methy! chlorosilane and
Lewls acid catalyst has been developed. About
35-74% degree of chloromethylation (DCM) of
PPO was achieved under optimized conditions.
AEMs with wvaried DCM were extensively
characterized by measuring their
physicochemical and electrochemical
properties. AEM was designed to possess all
the required properties such as water uptake

An  alternative
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I (26.2%), IEEET (1.61 meqg), I
ORETATERAT (0.98), 3N FTeedr (7.67 x 10728
em™ ') e fewre s

(26.2%), IEC (1.61 meg-g™"), high permselectivity
(0.98), and conductivity (7.67 x 107 S cm™") due
to high molality of quatermary ammonium
groups.

STeT o ST JBRUT & foTq M SIRTYSRT uRa o W1y S&7 fHregdt ava

Efficient bipolar membrane with protein interfacial layer for optimal water
splitting

el GeraRul 3 fory faydt %76 (BPMs) S &l )
BPMs 0% WICH (EHeEd (Tiargyd) a1 aifds
HIve Ceeg e (d170)) & SfeRIgEl v (3150 &
T FHEH-AHT W (1) 3R -t
we (déver) i Fsfam dvenr &1 didee 3 w@oer
Fefa aemme a1 FERRREETE (FARMRE
fenger $or & ) g™ dAw fay M amdue
T 3R SR Tl B Jufiify HY/OH™ ofvaeT
&t g uem et & A AeeEsaTse ane
& B H @ aved! &1 Afehs F IepE Jorn afafafy
3R et qeree & forg didie-verardey & gw
AT @ e fsm

Bipolar membranes (BPMs) have been
prepared for water splitting. BPMs are
sandwiched structure of anion-exchange layer
(AEL) and cation-exchange layer (CEL) with a
protein (lysozyme (LYS) or bovine serum
albumin (BSA)) as interfacial layer (IL). CEL and
AEL were prepared by controlled sulphonation
or chloromethylation (without chloromethyl
methyl ether). Presence of acidic and basic
groups in the IL facilitates the H'/OH" transport
and act as protonfhydroxide buffer. Data
revealed high suitability of BPM-LYS for
excellent catalytic activity and water
dissociation.

firgdt s # St e SORS & B § ITH JiTaargs-uifagfeT

Graphene oxide-polyaniline as a water dissociation catalyst in Bipolar Membrane

AU v (BPM) @t ema=-fRFET ave (CEL;
TehFee O (2,6-SEhEa-1,4-HeeT
Jiedige) (SPPO), 3RIgEl WA (L), @i
FHURH-f9T 92 (AEL; =qepIviia PPO) &t e
U 3fED RIS WIH &9 & fou ve & Rems §
ORT-E2-090 IR ST (AR i mar g didior &
adver ¥ o e (ewadl) IORE & Wy §
i ATETEs-iE s AE (GO-PANI) @7
v o rm e Rae qro & aed, v &
¥ 9 ¥ o fEiem & 9 £ e didror
goaemfofg  (@dieddh @R HoaiR oW
TR gelae e 39 @ & BPMED &
IR, Rfy= FEfeias sFe & 71-63% T

Bipolar membrane (BPM) has been prepared
by layer-by-layer casting of the cation-exchange
layer (CEL; sulfonated poly (2,6-dimethyl1,4-
phenylene oxide) (SPPO), interfacial layer (IL),
and anion-exchange layer (AEL; guaternized
FPPO) in the same solvent to achieve good
adhesion. Graphene oxide-polyaniline
composite (GO-PANI) was introduced in the IL
of BPM as water dissociation (WD) catalyst.
Under applied reverse bias, water molecules in
the IL zone dissociate and generate H* and OH~
useful electrosynthesis by BPM electrodialysis
(BPMED). During BPMED, 71-63% recovery of
different carboxylic acids was recorded with
g2-97% CE and 0.90-0.98 kWh kg energy
consumption. Negligible co-ion leakage across
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iy 92-97% CE 3% 0.90-0.98 kWh kg' 9 the BPM also revealed its efficient nature and
WUT & WY o @ 1) gy § Fvg ge-ae product (carboxylic acid) purity.

ferra = off gweh <o oy st Seue (@rdeifas
3T e I Hehe fa

) - .
firz: didive & fasanfarfer @ Tiammag Feef

Figure: Schematic representation of the performance of BPM.
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Health Care

fersrTer @ &g

AR # et oft ooy dad aifed wR ow T8 81 O gaeg Refy @1 wE wror gRfufa-
ST 3R FAR-TAT Ta1e! [@ Il Ht B &, T6 TR TG & AT Hferd T8l 8l
I TR UY Iy @ §eT Bt & foTq Feeaqu SR fa T 81 ST & 376, 9 |ed H areH o
& fore divgandam-divaunediamans 3 Far s fae o @ & dvm & o Rty demger §
&g UrEnfifear & fafrT Se-uere 3R aEEER & 6y I wR @ gEeTe S fAehTd der
v Attt F & @ 81 57 d9E 7 dige-aih-hae s  qga a1y we 81 Rl
BT, Teeremrie, BlRuieERY 3, RBP-4, HSP70, Arscifdad, Cr, v vl wia
TR €, ST I T € $ AR A sifawisiea w5, R, TYHE 3N ged I & 9 qEey
wfie fman &1 we RfiT faem woafe SR & oy qardt sre, ar-aET seiagts
cetewmt @ e de o oft enfiver &) wiverm # fRfY emafere 347 gemwf & goure ¥ s &,
g tedfes smafye ave-smuRa wiemend aftne awe, dhagr teiferas s fums
FNGT & U & ©Y §, 39 e 7 R 5 o1 @ & e 1 oFfe (e iR
ATgeipiiean) [t ST & forg @ crFTgS-amaTRa = il @ o el AT 81 3 v el
sreg-ffdsear & Arf g & forg Suarft & wad &) afda gar fRAaw & fog sIn 99 9% agee
Aleege it &1 et off HepR & et o T & foTY I § STarvpai! @1 ua oRT arel! fare i
&t 1 SrerERETTS JIY 9%, 9 S & U s vffemafafe S fer s siv g @
FeRHleR, UV-vis-NIR ufifarafafey, st didh aieftdier i siiftcser = 2q suaid 2, Steft gflen
2 T aTfiieh, FeeH M &9 AN drel SUdRvIl @f T 2, foe sl iR e
TFHTSCY T-Th FalNHIe? e &, dige-oiim-dae sy & fore feae ofit aidaet f o
&) 39 UwIET & W1, 89 2017-18 & SR fawgavg e ¥a1 & ded vy 1y g S a1 i
PN V6 &l

Thematic core competences

Healthcare services still do not prevail in India at desired level. The major reason for such
pathetic situation being lack of acclimatized and cost-effective technologies and devices,
which can penetrate deep in our population. Significant endeavor has been poured to
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resolve the situation at national level. In line with that, there have been ongoing efforts
at CSIR-CSMCRI to contribute in this pool. The institute has several technologies at
various TRL in its quotient. Developing highly selective sensors for various biomaterials
and biomarkers are among the major activities. These sensors have huge potentials in the
point-of-care applications. Cysteine, homocysteine, glutathione, hypochlorous acid, RBP-
4, HSP70, nitroxyl, Cr, and spermine are the major biomarkers investigated. These
biomarkers have established correlation with oxidative stress, cancer, diabetes and
cardiovascular diseases. The institute is also involved in developing innovative tailored,
cost-effective electrode platforms for various electrochemical sensors. The institute has
expertise in the production of various functional nanostructures materials having
potential for wused in bioimaging, drug delivery, MRI contrast, sensing and
optoelectronics. Paramagnetic ionic liquid-based MRI contrast agents are under
development in this institute as replacement of existing Gadalinium based toxic agents.
The institute has also developed several lanthanide-based nanoparticles for organelle
(lysosome and mitochondria) specific imaging. These probes may be useful for image
guided surgery. We also have several polymeric nanocapsules for targeted drug delivery.
The institute has a bacterial detection kit in its kitty, for any kind of water sample. On the
infrastructural front, this institute housed a good number of state-of-the-art
spectrophotometers such as steady state and time dependent fluorimeter, UV-vis-NIR
spectrophotometer, and CD polarimeter to be useful for optical measurement purpose.
Moreover, a range of custom made low-cost version of devices including potentiostats
and single excitation touch-screen cheap fluorimeter are designed and assembled for
point-of-care application. With this preamble, we present salient work carried out under
the theme healthcare during 2017-18.

Mediator free amperometric glucose sensor
HEHE ST sl 4 =Ial 3 9 0P & Wl AT A Diabetes mellitus is one of the most
Wt & s 25 &t i et I Frafig afgwer v widespread  chronic diseases. It s

X o AT 3 T S W B9 e - recommended that patients having this chronic
: disease check their blood glucose level at

e agfRuTeEE R 38 & T i 8, i regular intervals. However, the available
ST I IMTTHAT BT 81 §9felT, I-574T  methods are inconvenient and somewhat

e PR areafies aie i &1 g9 @ § e painful, and the results can lead to the need for

injections.  Hence, noninvasive  glucose
¥ B WR @ U o B T GOx@2ZIF-8 - ’
N GOV monitoring is highly desirable. In this work an

(AuNPs) &1 SWIMT @R U6 REFTMRRF  electrochemical biosensor has been developed
T @ TPt R T 81 GOx@ZIF-8  using  GOx@ZIF-8(AuNPs) for low level
(AUNPs), 7 3ael Tefhial @) Soafie @l &, afem  detection of glucose. GOx@ZIF-8(AuNPs) not

e S H.O. &Y only oxidize glucose but also reduce H.0, by
s participating in oxygen reduction reaction.

Ifi Wfddee 2017-18 | ANNUAL REPORT 2017-18




g ft @war & Sellm i@ A 2IF-8
(frsiiesfes Fiemior imaa) &t Ter § |Eee
wiflgd  AuNPs 3 e affefise @
S BT AT B WelE el i S
FE-SEM 3RT &1 75| HR-TEM & (111) @i &1 I
SR ORI T § 3R PXRD & TR AUNP @i
Suftefey o) Hewag w20 gft 1 Gox it Rerar
BT TS & (17 FT-IR faar 7 3w a8 wmar i
GOx ST GRUT & F18 3T o Fea=T DI FA17
TEal Bl GOX@ZIF-8 (AuNPs) @t TRy fwafifa
N, §qH 0.1M PBS pH7.4 aow o fawm mar &k
FAD/FADH, S1STerg g & SoiFoi-l 3ol & SR
e drsiaa d <t 7 | oo i Suftufy F o7
ey aferfema o aree g &

Citrate stabilized AuNPs and glucose oxidase
has been encapsulated into the cavity of a ZIF-8
(Zeolitic imidazolate frameworks) moiety in
aqueous solution. The surface topology was
examined by FE-SEM. HR-TEM has been done
and d spacing of (111) plane had been found
and confirmed with PXRD correlating the
presence of AuNPs. FT-IR was done to
understand the stability of GOx depicts that
GOx maintains its native structure after
encapsulation.  Cyclic  Voltammetry  of
GOx(@ZIF-8(AuNPs) was done in N, saturated
0.1M PBS pH 7.4 buffer and sharp redox peak
was observed due to electron transfer of
FADFADH, redox couple. In presence of
glucose it follows the reaction:

Glucose + GO, -FAD — Gluconic acid + GO, -FADH: ... oovve veveenn. . Equation 1

CID:-, "FADH] + Dz — GO;"FAD"‘ Hzﬂ';

B W

0 200 400 600 800 1?;:1 1200
Time (seconds)

TegCIuded WIEH 99, Seiga T N0l & &t AT
$1 14 3N e R & e on afRRa
fereger Seviee & TRy [T 9TAT T i U
sftfgrar & 17 GOx@2ZIF-8 (AuNPs) &1 Frl
ferere SeRT wee HH T T 81 gt @ fery
Frerfor &t <1 50 nM a1 7§ Y Rl s TR
& dr 7 &1 s mEEEner aaae ¥ RgreRe
T S AET @ 6T R gt ®
&1 @Y ¥el & aflY 87 @r o oNafE S whE-
fics Zoagie & gg 59 Uerf @f 8Y & &1 95
"ftes i gelagie’ R &) @ & e user &
TATTRT TR @ o B

ACS Applied Nano Materials 01 (2018) 3600-3607

s eneene e EQuation 2

RrE: 0.1 mM T # oREm S & A
wORiEE! B 50 nM @ # LOD I @t
gqret Heqer afenE e (3TNT)

Figure: Amperometry response upon addition of

aliquot of 0.1 mM glucose. Linear calibration plot
(inset) achieving a LOD of 50 nM of glucose.

Electroactive protein density, electron transfer
rate was calculated and found to be
compatible with other reported electrocatalyst
for glucose biosensor. Effective electrocatalytic
performance of GOx@ZIF-8(AuNPs) has been
achieved for glucose oxidation reaction. A
detection limit of s0 nM of glucose was found
which is in the range of glucose level in sweat.
Our lab is currently working on various
possibilities of developing non-invasive glucose
sensor and we have already progressed for
implementing this on a homemade cheap
“Plastic Chip Electrode” instead of the
conventional carbon screen-printed electrode.
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Sy it S Sitat &7 O Heeaqy 9 1] 8, &
g, R, erdvoet ity goe & dey ¥ Hecag
GRS AP wafEd @ 8 Sy e
el # enafterd aw a6t @ date 2 e v
SITIY (ssDNA) ETggior i~ GRT 30 e
ssDNA & &1 &y &1 Haar 81 oftfe ot &t
fafr= dfae afefaftmt & v e & g =9
1SS dif=e Feutl el JUUT femaT o Faer &1 59
fafire argfET &t g Hecaqul SR I el &
wg B DI g1 a1 sfowe e andt 2, fd
U EI0HY 918 (8T T a9l B o 1 59
e D D W & T 0P B F fi7 amy
AR § ofvedw & T Hier @ 9ear 81 AC
L2112 o e 1 s e 2 1 s T e
Rt & o wedt B, el Yoy |eadey dide §
AEfaee e B IHT T HG IHR0T TR
(Ret) &1 5107 & 10 AC ARy &1 & e w
OTT {3t e 1 T P 3 i 9Y wieaEmerfEf
e Jra 81 89 @i A el wftes g geege
(PCE) &t T & [T a9 SITT &1 9T T
& forr wF A wewH Refha B
ToTRIS T0E W TIeY ST RT 5 nm TH & 76
e et el 5% e & a1 1uM W19 ss-DNA
@ PCE & Wfs W (2R a1 mm soagie & I
T S AT 0% ¥ 1T it e e & e o
wa ST DI S TN T afemaEi 100
Rrelteda & 1 e&w 6t ARy el 3k 10 fichidtee
&1 3 & S e T FrefaRad oet & o
~ffave wife @ qeaied B mm (a) |99 &
TICT-PICE goiagre, (b) A il FeR-dies drid
W Bl W Sy, (c) H@ 6t wev-ses defid

0.1 M T ST & A Hie 10T, 3 (d) FH

ufcremafifer @aew & fog srefer wafies g saace

Tailoring Plastic Chip Electrode for Impedpmetric sensing

DNA is an important bio species of all living
organisms carrying vital genetic information
regarding growth, development, functioning
and reproduction. DNA consists assembly of
four bases arranged in various sequences. The
single strand DNA (ssDNA) can bind with its
complimentary ssDNA by hydrogen bonding.
This hydrogen bonding energy can be ascribed
to find out various biological activity of living
organism. One of the important concept of this
specific binding arises when some cells got
malignant or damaged, resulting mismatch in
the DMNA binding site. This mismatch can be
correlated with the change in charge transfer
between one strand with its complementary.
This charge transfer can be monitored very
precisely by AC impedance, where AC
frequency is passed at a double layer to
measure the charge transfer resistance (Rct)
by fitting the Nyquist plot in Randles equivalent
circuit. The technique is generally termed as
impedimentary. We had developed a cost-
effective platform to detect DNA by modifying
the surface of indigenous Plastic Chip Electrode
(PCE). 5 nm gold sputter coating had been
applied at the surface of the electrode. 5%
chitosan followed by 1uM of probe ss-DNA had
been immaobilized at the surface of PCE. The
electrode was kept overnight at room
temperature and complimentary DNA was
added upon drying of probe DNA. AC
impedance measurements were conducted
over a frequency range of 100 kHz to 1 Hz with
an amplitude of 10 mV. Nyquist plots were
evaluated for the following conditions: (a) a
gold sputter-coated electrode, (b) probe DNA
coated on the gold sputter-coated PCE, (c)
probe DNA with 0.1 uM complementary DNA
on the gold sputter-coated PCE, and (d) probe
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R: PCE W 100KHz-1Hz &t 3afr fist & Sy
wicaTenafa wicfdan gy # & -3
gl & GROTEwT & Se-3eT Ret @ FIvie 3
gofa 7 &

Figure: DNA impedimetric response at freq.
window of 100KHz-1Hz on PCE. Two different
concentrations of c-DNA resulting two different
Rct is depicted in the inset.

i FeT-HIce 4 W 0.01 UM X SITAT & A1
o SeAy oo Sow e 7 fwam & oo
T w9 § €& &7 § 6 90 99§ weeane
dtefiE (1 9 fit Ter-aes defg & AT Ret: 172
3, He-grefeETe | 6 wer-wes 9 &
foTT Ret: 250 3719) &l Torm 9 Wi SeAT Sile 0¥
Ret # gf &1t 81 28 gfa T fHae & W @
FAT® TR @ I & HRT Nt 81 e SIy
SiTe O¥ Ret 3t &¢ T, 0.1 uM ¥ SHoeg & AT
257 319 ¥ 0.01 UM T SIAT &F WY 273 AH
@l Ret & gf @ o & g8 ¥ garfar man &, &
g9 GReeT @ Aol @it & f& c-DNA &t aigar
foreit &4 8rff, Ret It 8 aiftre Brfll &9 78 310
T HAT @ @ & T 9 adrid gl <o (e
-0 arEfeRI 3T e ST AT S #)

Zimlohms)
s & 8 8

—e— no probe
—=— us DMA

—+— 0.1 uM c-DNA
~a— 10 nM c-DMA
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DMNA with 0.01 uM complementary DMNA on the
gold sputter-coated PCE. The result is depicted
in the figure above. The results clearly indicate
an increase in Rct upon the addition of probe
DMNA compared to the bare gold sputter-coated
PCE (Rct for bare gold sputter-coated PCE: 172
ohms; Rct for probe-immobilized gold sputter-
coated PCE: 250 ohms). This increase is
attributed to the formation of a non-
conducting layer over the conductive double
layer. Rct was further increased upon addition
of complimentary DNA from 257 ohms (0.1 uM
¢-DNA) to 273 ohms (0.01 pM ¢-DNA). The
increment of the Rct is depicted in the inset of
figure correlating the hypothesis that lower will
be the concentration of c-DNA, higher will be
the Rct. We are trying to measure minimum
number of base-pair mismatch which this
technique can detect.

Ied FARTSS Teh UASTeT W FARTSS P Heret e & forg wes darer
g+ JfeuTeh Hrafeae AThI ¢fie

Seaweed derived non-toxic functionalized graphene sheets for the efficient
removal of fluoride from high fluoride containing drinking water

A Y ST STe, | SR, 3 T e
& dE a9 Gl e & a1 B e q1el &b w9
I faT T U €Y gefded Hiede (DES),
Plei FARSS 3R I TGl & Hepor & &7 o,
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After extracting juice from fresh brown
seaweed, Sargassum tenerrimum, the leftover
seaweed granules were used as raw material. A
deep eutectic solvent (DES), formed by the
complexation of choline chloride and metal




@1 e Y 9 aFT & w9 § 92 e or aile
W s ¥ g Aleage § gufeaa IhE
Areftew (GNs) & Seares & forg SuahT fasar mam
T (GNs) Bt & T 3fder UM & 89T & forg
AT f&Y ST dlet FeARIge & giud quiet (2.72
6.71 et fex) ¥ F & gem & o s mm
GNs & T Waie & 918, TARIEE 61 Tl 0.36
¥ 1.69 mg L (75-87% eI $i Zara) 9% &9 U5
T $HE AT, A F GNs B T F g, 9w
Wl ¥ G A T Bl HEY0 Hewu e arr
T FH U, T 9970l e AN GNs &
TR WHO HFEE & 3R FeiRige Ry
UTel & FedTer @ forq fahaT oI Hawd 21

salts, served as both the solvent and catalyst
for the large-scale, straightforward production
of metal oxide-functionalized graphene
nanosheets (GNs). Efficiency of these GNs were
assessed for the removal of F~ from fluoride
contaminated ground water (2.72 to 6.71 mgL")
to be used for drinking purposes. After
treatment with GMNs, the concentration of
fluoride was found to reduce to 0.36 to 1.69 mg
L (75-87% removal efficiency). Moreover, after
recovery of GNs from the water, no significant
contamination of metal ions was found in the
remaining water. Thus, seaweed derived non-
toxic GMs can be utilized to produce safe
drinking water with permissible fluoride
content as per WHO norms.

Py «, Fluonde rich dnnking
water (3.72-6.71 ppm

ford: GeTiRigs g gt ¥ EINIgS B §F @ &) &1 v aret via-senia Sta gefiee fdae @
TGN @ Te) dater | dare [ T8 S adhi)

Figure: Functionalized graphene prepared from seaweeds using bio-based deep eutectic solvents
having ability to remove fluoride from fluoride rich drinking water.

ACS Sustainable Chem. Eng. 05 (2017) 3488-3498

Safe-drinking water
Fluornde)

gefires frfor amT avat sitweita wemer

Liquid pharmaceuticals formulation by eutectic formation

@3 Jftefir wiky aea & whifsfre vl
I el o ger H qfeer dvd & i AegeaH
GRI & BT HEAQU ATy BT AR of S & 5
sea § g8 o T & & sitmfy afm g o

The amphiphilic nature of many pharmaceutical
active ingredients often makes them difficult to
solubilise and leads to significant wastage
through non-optimal dosage. In this study it is
shown that highly concentrated liquid
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C5IR-CSMCRI

ycafti wifed oRel Haerl @ Jedied e @
T & o Aoige slgga dud s foaEr OH
I-COOH a1 Tqafas smifas we &l 3 Frsor oer
¥ gereie S T B §F P @ & Jals
gefreaw Siet § RIGRIT 9 W wfk Hoes & O
forrectiaor @t e & 1

formulations can be produced from
pharmaceutical active ingredients which either
contain  a strong hydrogen  bonding

functionality e.g. -OH or -COOH or a quaternary
ammonium  moiety. These mixtures can
overcome solubility issues in water as the
eutectics prevent recrystallization of the active
ingredient when dispersed in water,

forr: wier # ufafie, @er & chel s oftafs chal
(DES) & T2y TR &1 U fErem

Figure: Aspirin in water, a mixture of aspirin
with ChCl and aspirin ChCl (DES) in water.

Fluid Phase Equilibria 448 (2017) 2-8

AT AT TT-/UTCRUT =11 DT} T SUART PReh JRIfereh THT §
PIRTHRT TRaeT ufsparai @r =T

Imaging cellular trafficking processes in real time using lysosome targeted up-
conversion nanoparticles

FATGHIERT A aTa o § ol 39 e ovd
glggichd Uogd B 8 aEEeE s iR
Hipe, ol JunrEy, dSNseH % oawor aiiv
AT ifreier gemef aftv cemenT A it AT F o
T i ¥ egwiader Gear 3wl F o ar
Rad, T, @ TN & HE, RS I,
FAGHET HER I S -4 & | el a7 8
B AR AT U eSS JTHINGT &7 e Juamia
dfy e Refyag e & o dwerge
iefieor & gRT 39 S B wog @ Heiee 3w
AT @or @t aififee fafde & widi i $ne |
T SET 81 AT POT BT AUDET HeT awr &
A e @b aRaeT o el aEEsEs
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The lysosome is the cellular digestive organelle
and contains key acid hydrolase enzymes.
Lysosomes also participate in  intracellular
signaling, energy metabolism, degradation of
endocytosed and intracellular materials, and
plasma membrane repair. Defects in, or
alteration of, lysosomal structure and function
is associated with multiple pathologies,
including inflammation, several types of
cancer, neurodegenerative diseases, immune-
deficiency diseases, pigmentation-bleeding
disorders and specific lysosomal storage
diseases such as Tay-Sachs. We have developed
a lanthanide based two photon excitable
composite nanoprobe. The surface
modification of this nanoprobe with an
organelle targeting peptide transform this
nanoparticle into organelle specific two photon




CSIR-CSMCRI

arenfie I F e F @9 UG &Y G 81 98 imaging  nano-probes.  These  lysosome
qReeaT & STt & 6 was T $ 39 gfter targeting upconverting nanoparticles may offer
2y oy SRR S S e application in the study of intracellular

: ~ transport mechanisms and lysosome-based
fery semT S wehaT & i Afass § g-faar T diseases. It is envisaged that this approach to

aETET & fere ot gonferat & SuehT &t FeEATer  surface chemistry can be extended to develop

: . Ardif : Rrf other subcellular imaging nanoprobes and
il I AF SR - future studies will extend the possibilities of

SR 8T EHIET ST W R Heh B using such systems for inwvivo imaging
technologies which may provide potential
applications in areas such as fluorescence
guided surgery.

Lyso Tracker Red
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o S-qiRalce =+l B @ cIgad el TR @ Geidl 81 4ed ST [4aw e = 0.82 fewrar gl
Figure: Colocalization experiments of intracellular localization of upconverting nanoparticles using
Lyso Traker probes: Wide field microscopy images of in cellulo emission of upconverting
nanoparticles (panel a) with intensity along traced line shown underneath. Emission from Lyso
Traker Deep Red (panel b) and intensity along the same line shown below. The overlap of the
intensity is shown in panel . panel c shows the overlap of the green and red fluorescence, indicating
lysosomal localization of the upconverting nanoparticles. Panel d shows the Pearson co-efficient =
0.82.

Chem. Commun. 53 (2017) 12672-12675
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SCOITSHR IFT # €T AB-Aead $ STe B & forg auifirfer v

Colorimetric assay to probe metal Af-aggregation in Alzheimer’s disease

Heage AW () H ugE dmes  R[wan
THIEEgS-B (AR) Wia 3R ~qRwEEe STod @
T &, 9T aferdtefed e, o o gRifEee
& Wr-ETY E1AT &1 3 AR WHTHT & e, U8 g
T & o W 3 (Fe, Cu 3R Zn) fewemReR
3R fer-guréergae AD Wil F g1 &1 &t
o IETTAT U U1 "l & G 3 W Zn(ll) 3
Cu(ll) AB Te= & Fior 7 ot @i & i aaet 9
fepeefter aifareftorT oanferal (amvaiies) & Fsfor o
ORe @var & 3N =RIraRET @1 SR a7 2
gafer, a1g AR AB- Wizag &t Pt & for o
fRiefiie @em AD Afrat & st Fem & R
g U 1 WS B H AP USES & AT A
HRa eEa 6t R & o ST il @ S,
areuT qui i Afes geaie e &1 g o
 qEeT W07 ] SO argfen arufer aret eng dferey
P TR B FHT UH AgUEE e (AT B
aEfEn sty wgfg SRER (ew $ierem)
&g (LATP) @t ifder s oam o LATP &
T W T A4 Bt @ T e e
arareieor aifR gfefer geragi Ml (Ee)

The key pathological characteristics of
Alzheimer's disease (AD) is the formation of
amyloid-B (APR) plagues and neurofibrillary
tangles, which is accompanied by oxidative
stress, inflammation, and neurodegeneration.
In addition to these AP aggregates, it has been
found that metal ions (Fe, Cu and Zn)
dyshomeostasis and mis-compartmentalization
takes place in AD brains. Recent studies
showed that metal ions such as Zn(ll) and
Cu(ll) accelerate the formation of AR
aggregates which in turn induces the formation
of reactive oxygen species (ROS) and causes
neurotoxicity. Therefore, developing probes to
monitor metal induced AB-aggregation is of
great importance for early diagnosis of AD
patients. The present work involves synthesis,
characterization and biological evaluation of
nanoparticles for monitoring metal ion induced
aggregation of AP peptide. The first step in this
project is the synthesis of metal chelators
containing nanoparticle binding moieties.
Hence a lipoic acid (nanoparticle binding
moiety)  conjugated  terpyridine  (metal
chelator) derivative (LATP) was synthesized.
Silver nanoparticles modified with LATP were
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&3~
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Figure: Schematic representation of the detection principle involved in the assy.




C5IR-CSMCRI

awr aftfd fkar mam g A47 Sl @1 e 9l prepared and characterized by absorption and
ST & ATer TR 3T & fafu fmar iy aife i transmission electron microscopy (TEM). These
& A1t 8 frerer < ¥ Geera 5 §RT Cu (1) H R nanoparticles were studied for the interaction

) , with metal jons and exhibited selectivity
I FaeT BT 51 7 Wt AT ot St towards Cu(ll) by a change in color of the

arg AR wanferal & W qweqw fpar @  solution from yellow to orange. The interaction
ST HRT &) of these modified nanoparticles with metal AP
species is currently under investigation.

Biosensors and Bioelectronics, 87 (2017) 271-277
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Environment

fersrrTer v ey

e & gafavofiy e o @ abl 7 &0 v s s waieR g bl (TIEATET) e
et & Wl Siafasl, waievor iR, wafawer sregas § fadwsar daer deniel AR
Rt TS |fed iy g B Rdvsr & YR W, ST 3N B & 0] 0@ agTaEt
SfEIr STUATAT 81 S SITHRMT 2T Uad @, wafarer FRREY o puig atrder e aile
vafaRoT Y AT (§uAdt) SOR @ SR wr anfier &1 denfe wew i S vewor fsor
a1et & FrY-ATY qaEaRur WA ) Sfad o dwfe feat arr |idt 1 Aecayt afgieE
Telra B Huaangarr-dioauadtamans @ gafawor guT e ($31E0) area Afid & &
fory v JReR FWeEeR F w0 H AEEel, TR o aivee I AT Wi ) 36 AR,
ey e s SRy geltfae Riee & feoig 3R @rfaa= § afhg &u & afiier &, St
fafir=r e & Tefta et @1 st & & IuER e A e 81 8 o) ferfarae et (Setere)
Y ufeharat & ey HiR Tt 9ief & T U B &b forg T HurEd & FEior 7 o anfie €
S ST, I8 Fe R srgpait & forg oy St SuerR, Shary site @it & dia arwiRaar
aiie et Sy e 9 &5 3 s ofR e swar @1 i 2017-18 &t srafyr & v 3w
e & 1 ¢ o Seerara TATRT P i fhar T 8

Thematic core competences

The institute's environmental endeavors encompass extensive Marine Environmental
Impact Assessment (MEIA) studies conducted over many years. Drawing upon a diverse
array of expertise, including marine biologists, environmental engineers, scientists
specializing in environmental studies, and analytical chemists, the institute undertakes a
multifaceted approach to its work. This involves tasks such as gathering baseline data,
conducting Environmental Monitoring and Impact Assessment, and formulating
Environmental Management Plans (EMPs). Scientists also undertake crucial projects
assigned by state and central pollution control boards, as well as other statutory bodies
focused on environmental protection. CSIR-CSMCRI holds accreditation from NABET,
Quality Council of India, as a master consultant for conducting Environmental Impact
Assessment (EIA) studies. Additionally, the institute is actively involved in the design and
implementation of engineered systems, such as constructed wetlands, capable of
effectively treating various types of polluted water. We are also involved in the
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development of Zero Liquid Discharge (ZLD) compliant processes and the creation of

samplers tailored for seawater sampling. Furthermore, this institute conducts research
and development in areas such as microbial bioremediation, the interaction between
bacteria and corals, and membrane microbiology for diverse applications. Below are
outlined some notable activities undertaken in this direction during the period of 2017-18.

THEES BRG] 3R FUST ISR BT 31 e gae—

Solid waste management of tanneries and textile industries

HUST 3R T FAN Fay 7 Fafd-aerE il
Ao dET § & & 37 Surh a1 S ugEm
frmwr &8 (wfidieieh) &t - & sraw R
ferferers fwame (oreuerdl) smuTia afe:vare weiee
UGt SO & @18 AN A ¥ SN e &
IeUTE ¥ HH TR TS & HEAT HAT U T8 B
Hiraagem-HirariameTs 7 e & e
vEIftueF & o1y v uRerEAr & dea, Siftay
TGS AN WITSTT Tethe @ Herielierdl der B
HoR A FfRar @ aleT @wd AR R
W 9 g A0 (AlleTd TeiNEgs 3N A
Hethe-98.5% d&aT) Hf g & faw wfsn
frenfiae @ et IR RiReeT nisde fafies &
T ¥ g ufpar @ aree e w gefi R
TN §<P A1 $9 WiehaT BT aeTT T SN e
del Fay e & g @ Reeed O 4
TS W H SR T T 69 (6 Hedig)
2017 ¥ ufwre & 81 O 30 9eel & ded, afel
(Caruade) [AfiemTg ¥ arfen 6w dwem
HraaEa-Gay e T WE R S
TR & St & 4 aEiag so@ & aRE
aifoifea® w9 § W™ § 96 Hf A ded
B AT & W FEe AR IuET & g W gt
i T WegT FenEs v At wee &
FeT el T Za8R & 3T TIE FYwEr & 9

Textile and Leather industries are among the
maost prominent export-oriented &
employment-intensive sectors. These industries
are facing problems related with generation of
huge amounts of solid waste after adopting
Zero Liguid Discharge (ZLD) based effluent
treatment plant system as per the Central
Follution Control Board (CPCB) guidelines.
CSIR-CSMCRI, under a project with Dyers
Association of Tirupur, developed process for
recovery of pure salts (sodium chloride &
sodium sulphate-g8.5% purity) from RO reject
stream, exploiting differential temperature
dependency of solubility behaviour of sodium
chloride and sodium sulphate. The process was
demonstrated in pilot scale in collaboration
with  Mfs Chemprocess Systems P. Ltd.
Subsequently the process was scaled-up &
commercially implemented at Chinnakaral
CETP, in association with Tamilnadu Water
Investment Corporation. The plant (6 kiph) is in
operation since 2017. Under another initiative,
the issue of effective treatment and utilization
of solid waste including the recovery of salts in
commercially acceptable form was discussed
during the meetings held between All India
Skin and Hide Tanners and Merchants
Association (AISHTMA) [apex body of tanners
in Tamil Nadu], officials from CSIR-Central
Leather Research Institute & CSIR-Central Salt
and Marine Chemicals Research Institute.
Utilising the same principles of differential
temperature dependency of solubility
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fegicl @1 SwEm @wd gl HICEsTER-
Hieadtamand & Rovs dr (e & difeas
FARTgE 3T WifgaT wetne & iy & forg fafyr
Resfle #N ud wfies, afferg & ow o
3FITE ST IUGRT a7 59 Wiehar & Hee fEmr mm
5 Efio aniig e WHEH I & AT
forg faga oftgiom Roid AISHTMA @1 firdae
2017 ¥ Ry &1 T

C5IR-CSMCRI

ferr: fAfSa 39iE 9@ W 9% GAHiE Holel! @1
el

Figure: View of salt recovery system from mixed
waste salt.

behaviour of sodium chloride and sodium
sulphate, CSIR-CSMCRI developed method for
recovery of sodium chloride & sodium sulphate
of marketable quality. The process was
demonstrated using solid waste received from
M/s Ranitec, Tamilnadu. Detail Project Report
for setting up of 5 TPH Reject Salt processing
plant Submitted to AISHTMA Sept 2017.

3gf3re IuTnT & 77 smafie aver ugTef

lonic liquids for waste utilization

aufire & waar anfdfe aifv gafawoitr et &
U A ATt 81 gafor, fedt off o & amfiret
&l IUIRT AT S Haed bl 81 gfery, Uam anegae
TN ARVfaTorRT @ foTT Uie JTeny & 9 § Fuer
afe:vrare @1 SughT i mar, vt & 74% gy
& T AAHE TR R AEde & I
g al-gwilr sfe gt & Ay & Sy
arel Il (e-Uieliengd) B Felen T e
Hadd & e g8 dare @ Rde e sl
AT & Ve W Hadl 81 U 30 3eqa 3
95 feifeT & o mifr & forg Rreifes $oge &
B aitwefig amfite & St @ & forg s
et @l SUdNT fsar mam g:we R @1 e o
i s aver et § e Ag,0 -
wftry daw awt & Ry wwifde fear mar o am
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Waste to wealth is a global challenge with
economic  and  environmental  benefits.
Therefore, utilization of wastes of any kind of
great importance. 5o, in one of the study, the
textile effluent was used as the nutrient
medium for Chlorella variabilis from which high-
value products (e-polylysine) were extracted
through a two-step greener approach utilizing
ionic ligquid ethylammonium nitrate with 74%
recovery. Apart from value addition this alga
can remediate several toxic cations and anions.
In another study ionic liquid was utilized to
process solid pharmaceutical waste of gelatin
capsules for the recovery of pure gelatin. The
recovered gelatin was further processed to
prepare gelatin/Ag,0 nano-composite in a
mixed ionic liquid system which shows
excellent antimicrobial activity on  gram
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Figure: Mechanism of utilizing ionic liquids for waste remediation.

ACS Sustainable Chemistry & Engineering 05 (2017) 10019-10028

Chemistry Select 02 (2017) 9895-9900

qATeROT qeaiehT & foTT TevTs faRre HewuT-Aeh oTet T v & feTq U et
¥ & 12T U d8cN SUdeoT

An improved device with an affinity membrane to collect depth specific
contamination free water for environmental assessment

el e 1 e, A & e weu & A
TeRT$ § Ot U aW Hadl &, BN O A 8
A eI U AFIG-HIRET A7 Sl HaTES i
Fae 3N TaTe @t Hefi wer 8, @ aE o
6t faredt oft aifisey mevrd & TEwor Y e A BT
&1 THTEe 1 T SfaTue $t werar & fog J8aw
T & W Hielliegioed Fergs (dHieen)
el A A g o T g A B Refoat & aed
fesret fopy Iy aree &1 ZaET @1 Oer @ 6
ferg, iR TENE Wil wUES (SietedeyuE) @I
faftr=T Texrg & et & T e @ & ferg & el
T TR O S o e e v e
wel @t oftar] Rftuar @b g it srfors

Development of water sampler which can
collect water from different depth without
cross contamination is always a challenge. The
present study demonstrates the design and
operation of a cost-effective novel water
sampler, which collects contamination-free
water from any desired depths of seawater.
The sampler is also fitted with polyvinylidene
fluoride (PVDF) membranes with improved
property for concentration of diversified
bacteria. To test the efficiency of the designed
sampler under field conditions, the differential
depth water sampler (DDWS) was deployed at
two coastal sampling stations to collect water
samples from wvarious depths. The collected
water across the water column was then
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SreteaeyTd Tl Sier ¥ Rt e & Hewer 4w
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C5IR-CSMCRI

analyzed for bacterial diversity (culturable and
functional  bacterial  diversity), wvarious
environmental parameters (pH, TDS, turbidity,
density, salinity, inorganic phosphate, BOD,
DO, COD, and total nitrogen), zoo, and
phytoplankton to confirm the efficacy of the
DDWS. The sampler-appended membrane
could concentrate diversified bacteria from
different seawater depths. Further, the
bacterial diversity study, environmental
parameters, and zoo and phytoplankton study
showed a marked wvariance across different
depths. The results thus obtained supported
that the newly designed DDWS could
successfully sample contamination-free water
from various depths in seawater

fRyr; 37T TENTE Sl WUTED (DDWS)I

Figure: Differential Depth Water Sampler (DDWS).

Analyst, 143 (2018) 662-669

SrevereY ST e dfer s sty

ZLD compliant spent wash management technology

T (oRT) SEIRT SiedlEd sTEaHT  Seqred
geHTel & Wl affey & fery 8-15 efiex amfie (wie
dterfemT) Ica=1 @ 21 T drer orer R,
afiry 7y aiie qga it UeNS W & A T R
T @7 dee BT 81 e TR w, wiE a9ty &1 i@ TN
qgiavuity Eowr JF1 e &1 9 afeuaE o &5
o o ToTq 7l I, fe T o it Hiper fafe,
AT W BEDNT I 3THN T & S E 3N

Sugarcane (molasses) based alcohol distilleries
generate 8415 L of effluent (spent
wash/vinasse) for each L of ethanol produced.
Spent wash is slightly viscous, dark brown
coloured liquid with unpleasant odour and very
high pollutant loading. Globally, spent wash is
considered to be a serious environmental
hazard. Almost all the existing protocols as
implemented now for mitigating this effluent,
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qfefer Ierel (S dier 34, Uy AN Ay, Al
arde anfe) it g mfy & "renw & swatEl o
iR o Io a1 5 TEAT ST B FRa,
2017 #, Wlenar @ 2.6 m'/a9 WK O WS @
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afifires drdt & B0 aeid San! & ey
e am wa7 & 2018-19 ¥ 9w 8 &t 3=l 81

operate on the premises of ‘getting rid of the
problem’ and do not offer any significant
financial or physical return on investment. In
contrast, CSIR-CSMCRI technology (up-scaled
in collaboration with M/s. Chem Process
Systems Pvt. Ltd.) allows distilleries to
generate additional revenue, through recovery
of value added products (viz., potash fertilizer,
cattle feed binder, activated carbon etc.) from
spent wash while ensuring compliance with
regulatory ‘Zero Liquid Discharge' norm. In
February, 2017, the process was demonstrated
at 2.5 mifbatch level. Subsequently the know-
how was licensed to Mfs Aurangabad Distillery
Limited for commercial deployment at their 60
kipd distillery (Walchandnagar, Maharashtra).
The plant is expected to be operational in 2018-
19.

i_f‘_re-treatm entj i Potash recovery j i Water recovery ]
Spent wash Treated LeanSpent | _ Freshwater[7.5kl
[1“]] l Spent wash wash (recycling)]
Potash fertilizer
[0.25 tKNO,], Basis: 1kl alcohol
FCO grade

fo: SiSeTs! SiaIicTd TUT 19 Hae Hieiie] e Hidar Tiol

Figure: ZLD compliant spent wash management technology broad process scheme.

AR 2017 & STl & SR HITTIR &R 61 aReeft ary ore= Rt

Ambient air quality monitoring of Bhavnagar city during Diwali October’ 2017

qETR ffel 7 79 @ 9l 98 dER et &
SR terEl & es IwAT & e aRadt ag
ol FARET (AAQM) @t 1) e geref (PM10
and PM2.5) it wear, e ffew geef ek
feltr vgws S wew SIgdiERE, AR &
e, ST 3 oil &t amaEr aRETfE &t
TE| 39 eI & for, WA 9rew & i Pt
& foT0 I STCTT-37eFT T @ 99 fdT T aiR
ferarett &1 q& wear o gerEt & wud H 12 € oy

Ambient Air Quality Monitoring (AAQM)
conducted amidst the extensive use of
firecrackers during mega festival of Diwali
celebrated at Bhavnagar, India. The
concentration of particulate matter (PM1o and
PM2.5), suspended particulate matter and
gaseous pollutants such as sulphur dioxide,
oxides of nitrogen, ammonia, and ozone were
guantified. For this study, four different
stations for monitoring within Bhavnagar city
were selected and monitoring was done on eve
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FrRr 6t 15 Sareft & st BT ag vgwar &
HEFTT 3R F7% T ATl el qe gga
& 2l I ufvad= @ FrafRa @ & forg P
off 1 7, & e 12 62§ aafy § & 1) e,
diarett & 2 (19 JregaR 2017) wd Rawlt & a1 (20
3R 21 IFFA 2017) I AT IS T AR a1
WEEDI D FEAT Ard & TS 8 T§ <@ W & 6
ST3AT3TE, AT Hih § PM10 U9 PM2.5 o1 &1
FHY: 640.5 3R 467.9 pgm™ o, T qET FY
AT Tl e & B SHg HET &l IR &
T ol A A, s e d i e 4
TV Sl & STEury qieaet g U &
sefe e

of Diwali during night for 12 hours’ exposures
to firecrackers. Monitoring was also conducted
on the day after Diwali to determine the
concentration of air pollutants and their
variation as they reach to normal atmospheric
dispersion in ambient air over the same 12-hour
period. Here, given are the collection site
below and concentration of air pollutants on
day of Diwali (19th October 2017) and post
Diwali (zoth & 215t October 2017). It is observed
that, the levels of PM1o & PM2.5 were 640.5
and 467.9 pugm™ respectively at BOI, Attabhai

Chawk, were very high & crossed permissible
limit mainly due to business activities, while
ambient air quality around Sir T Hospital was
less polluted compared to BOI, Attabhai Chawk
area.

for: Rearefl, 2017 & SRF e 98w, T & Rt wE @ ey

Table: AAQ during Diwali, 2017 of different locations of Bhavnagar city, Gujarat.

- e et PMy, | PM;; [ SPM |“$= | NO; | NH; | 0y
1 Pirchhala Sheri | 596.7 | 532.8 | 564.7 | 1356 | 843 | 678 | 56.6
2 S.T.Hospital | 438 | 296 | 67.8 | 342 | 278 | 295 | 3L7
3 BOI Attabhai | 6405 | 467.9 | - | 1578 | 1127 | 588 | 479
4 CSIR-CSMCRI | 523.8 | 4104 | 645.6 | 1257 | 89.2 | 569 | 459
5 Pirchhala Sheri | 156.2 | 94.7 | 217.9 | 1106 | 768 | 515 | 56.7
6 20.10.17 S.T. Hospital 114.4 787 [ 1747 | 1196 | 642 | 471 45.7
7 BOI Attabhai 1358 | 93.6 - 1347 | 863 | 597 | 468
8 CSIR-CSMCRI | 123.7 | 849 | 2015 | 965 | 726 | 438 | 405
9 Pirchhala Sheri | 152.1 | 924 | 234.6 | 1194 | 86.1 | 546 | 49.5
10 21.10.17 S.T. Hospital 105.6 728 | 1565 | 1074 | 568 | 435 | 48.7
11 BOI Attabhai | 1407 | 915 | - | 1239 | 941 | 624 | 392
12 CSIR-CSMCRI | 106.3 | 93.6 | 1963 | 84.9 | 68.7 | 47.3 | 435

Permissible Limit (ug/m’) 100 | 60 | 200 | 80 | 80 | 400 | 180

BOTIRT ORI § AT Qerg=rort efif-er & T wst uafavor &t qegias

Marine environmental evaluation for proposed LNG terminal at Hazira Gujarat

(TOR, 8RT 3R &), F & o, dase b
T 3R uHfERuiT uegs & fafe "@@f F
greafa-umft & forg warg & & o & armeE &
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The assessment of the baseline environmental
quality through field studies within the impact
zone for various components of the marine
environment  viz.  bathymetry, physical
processes (tide, current and waves), water




AT # ST Fiaw il Turer &7 sreher femam
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AT (o) & s $amdy R o w (afdat
2018) & SR Heaid 1 T AERYT aERvi
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quality, sediment quality and flora-fauna with
specific reference to environmental aspects,
which may have a bearing on the impacts of
the proposed project at Hazira. CSIR-CSMCRI
with Kadam Environmental Consultants jointly
conducted the survey and we assessed the
water quality, sediment gquality and marine
biological diversity. EIA report with the

environmental management plan (EMP) was
prepared on the basis of data generated from
the baseline environmental quality assessed
during one season (winter 2018).

forsy: weat 2018 & St wae AR e smtford fasa aam

Figure: Marine monitoring survey conducted for during February 2018.

Su=TRe 3rafdret & frde & aRvmvaey FrotqR 9 wqst aRfrefodt & w
T T STeheT

Impact assessment on the marine ecosystem in Mithapur resulting from the
discharge of treated effluents

wTef-318¥et 2017 & SR U & & fory erer Sftrmew
ferfcs, HiorR & dierwmE E@uF § SR SHd
HIEURT Sfel i UrETr SN ww ariviefdhT Bt
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femar mam aremEE o Rt St QU Tl @
freyer Aot aNiHel o @l Siel e HYel
sftge it Riftgar ol ferar @ Fafia st &
gl wenfoelt iR 9% vare Tfeany anfy &t
wepfer 1 T & fory Ty miivfterfie e fig

A detailed study was conducted to evaluate the
status of water quality and marine ecology in
and around a soda-ash plant of Tata Chemicals
Limited, Mithapur for one season during
March-April 2017. The study involved a detailed
assessment of different water quality
parameters as the water guality controls the
diversity and sustainability of marine life. The
overall ecological assessments were made to
understand the nature of flora, fauna, natural
habitats, protected areas, wildlife species, and
their migration corridors, etc. The coral and
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¥ ot &9 & e iR due wateat & e
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mangrove species diversity and abundance in
the coastal area were studied with special
reference to rare, endemic and endangered
species.

fors: QU= STUTEE & HHTE o 3ot @ & 11y HISTqY @ G TqE! (i) aee)

Figure: Marine monitoring survey near Mithapur to assess impact of treated effluent.

TRATTI Uittt iR dYaiver srrama-frafa was # arifrfees sregas & fog
BRI S, 1 § W Gafaror gedic-T
Marine environmental evaluation at Chhara Port, Diu, for ecological studies at
the proposed LPG and POL import-export plant

I AN-HHHIRAE F 29 e
PHcced & U T WY A BN de W R
Gerdialt qef & RO & aTel T BT FHE & o 8
T EUE WEET W §gE e e
HrHaER-raEHiARaE 7 S aRffe
qEs! S¥ fdh Tey-tefaen, Hi-wlad 3R ol &
qerliafdsr= & are-are AEue & &El il
el § TS deive $ TaE SN e & fory
T T HET

CSIR-CSMCRI with  Kadam  Environmental
Consultants  jointly  conducted  marine
monitoring off Chhara coast at & sampling
stations to understand the effect caused by the
proposed LPG berth. CSIR-CSMCRI rendered its
service to the collection and analysis of marine
ecological parameters such as phytoplankton,
zooplanktons and microbiology of water as
well as seabed sediments of the surrounding
areas and the shoreline.

YRS =T TR HRAT

Preparation of dustless chalk

wien &1 BISAT 31N eI a1S o FaiaT THl Tl 98
farar % ferg wenfie oifv enass wu & Iuaw &t 5=
aredt e FEEt A < U ) e, |1 08 e i
fora & gt ot &t &, b foram & wftkar
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The combination of chalk sticks and writing
board is one of the established and widely used
teaching aid for education at all levels.
However, writing on the board with chalk
accompanies dust formation as the process of
writing involves scraping the chalk on a board
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HE T § Hewag T SEM sl @
AN B §Y Wi (@ W Pl Bl e 3N
iR e Ht ger @ @ i F Ht 0f aifs
oRE & fory St &t IURT St THE AT w6 ar
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having roughness which cuts the chalk stick
into pieces and a fraction of small particles are
retained on the board and another fraction
forms dust. Chalk dust causes irritation,
coughing etc. One of the solutions developed
for dealing with chalk dust was the
development of dustless chalk. A dustless chalk
was prepared in CSIR-CSMCRI. The ingredients
and processing method was selected for cost
effective preparation in a small setup to
prepare chalk suitable for humid conditions like
found in India. The appearance of writing on
two different boards were captured through
camera. Writing appearance was discussed in
terms of fill pattern and fill factor which were
correlated to the surface morphology
characterized by SEM and AFM. Particle
morphology and size distribution at the chalk
stick were compared with those at the board
to understand the utility of ingredients for
writing, using SEM images. Surface roughness
of two commercial boards were characterized
with AFM and SEM measurements which was
correlated with writing appearance on the two
boards. One board which had a uniform
roughness shows smooth writing while
another board having large variation in
roughness amplitude and surface waviness
have shown writing with high proportion of
discontinuities. A simple model to depict the

R a1 3Vt tee & Rl [evaTy siie @18 37N a1 Red a1 SEM f&3)
Figure: Rheology characteristics of the paste prepared on the left side and SEM picture of the chalk

stick on the right side.
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roughness characteristics of two boards were
presented. The wiping performance of a
commercial duster (ALTOP) was compared
with that of polyurethane duster developed at
CSIR-CSMCRI SEM images of both the dusters
were obtained to characterize the surface
morphology and features. Better wiping by
CSIR-CSMCRI duster was attributed to the
three-dimensional nature of abrasive surface
while that of ALTOP was poor because of
fibrous material undergoing large displacement
upon application of force. The role of
roughness of board was also incorporated.

Current Science 112 (2017) 1727-1737

geT-3fed 91 T I
The mechanism of dustless chalk

HeT-X{e dIh 30 Wb o =D i ger1 4 HRT Efcl
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The dustless chalks are heavier than other
variety of chalk and appear cylindrical, where
calcium carbonate is main component and
formed by the extrusion process. The other
variety of chalk is lighter than the dustless
chalk and appears conicall The main
component of these chalks is gypsum and is
often prepared by moulding into appropriate
structures. A scientific investigation was
attempted to understand of chalk dust. Two
makes of dustless as well as gypsum chalks
were chosen for study including CSIR-CSMCRI
dustless  chalks. Writing studies were
performed in a clean and air closed classroom
environment on a wooden and a ceramic
board. Dust generated after writing and wiping
activities were studied using air samplers and
collected dust beneath the board. The dust
generated for gypsum chalks were similar to
that of dustless chalk. The dust collected
beneath the board suggested lower fraction of
material wastage for dustless chalk than the
gypsum chalk. Lower weight of chalk stick was
used during writing for dustless chalk. IR, XRD
and EDAX suggested gypsum and calcium
carbonate as main ingredients of regular and
dustless chalk respectively. Electron




wiat & gor @en & 5 Frafie o & it §
fooes & @or §Er WY d drra S ofie B TwE
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(100 feft Sfewas & wftres oo & forg aam 2y
ST 20%), Wi Yei-ded @ F gor- F Aoy
grft arg 7 it g it gt gariar &1 wd F o
qeA-Ifed a1 § TP & THEE $9 8T § FEfd
IO Yo Seal 49 STl & 3R " = & ey
BIg IREANHAT T8l R 81 ge-fed arh e
I & forg SuaT aik Fuer & st we awar
&1 EI-3fEe a1 BT Y SHaTEe AT o -
aenfe ares 6t g A Wity o 3fa gewr d

Calcium

Carbonate

microscope images have shown that the
gypsum particles in regular chalk sticks are
mainly flaky, like a sheet of paper, and thus can
stay afloat in air for long time while calcium
carbonate particles are roughly spherical, like a
ball, which settles quickly. Weight loss as a
function of temperature was studied via TGA
for both varieties of chalk sticks wherein water
affinity of gypsum chalk was confirmed
(around 20 ¥ of weight loss for temperature
higher than 100°C) while dustless chalk was
found to contain negligible weight loss
implying lack of affinity. To summarise, the
dustless chalk has low material loss while the
dust generated is gquick settling and non-
interaction with human skin. Dustless chalk
delivers ease of use and disposal for teaching
staff. The overall lifecycle cost advantage of
dustless chalk justifies the premium over the
gypsum-based chalk.

IS

A

il s
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| | | 1 ]
Human Skin (Moist)
fr: efer-f2a a1 @1 o o e ieead FEiHe (918 31%) 8T 8, 9 weal @ dg war # sk T
=T & WY UREuiaar 8] Peal 81 o g § gvaer 0 B & o dvd ved # sl araEt F 3
&TGT O¥ 40 Tad &)

Figure: Mechanism of dustless chalk which consists of spherical calcium carbonate (left side) is quick
settling and non-interacting with human skin. Regular chalk consists of flaky particles which tends to
float and can easily deposit on human skin.

Indoor and Built Environment 26 (2017) 119-131
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Agrlculture

fersrerTe v &g

AT TR-HIUHHISRTE = S aT daTet Ieure ¥ ST 31X FaraRl @ agmer < |ftsa fffer
forE &, foreenT oTedr BIOR 3R qafavur & giveior & Tl Sy S AT BT &) F66T §E=7 &=
T 31 TN ST T, T B9 < Selihrged, & AHEIS Bl FHE SR DT SUAT B
W Bl STEUE W S 9E e Ol & aFre we e, sricre siHife, SidhfieE,
HeEIHe, Ui fafdear wemr, gl & Sde dae, N widfie gkt & for wee diel &
IR Softfrafi 3§ Teure w Sfed 81 g0® s, Faut daret adh & IuaRT § utet @ o
T Hefer arH Searaehar SN QUi &1 agF o 21 78, 8 39 & ¥ 2017-18 Freafyy &
SR G HEwaqUT WA 31 EgeTEe B T8 Bl

Thematic core competences

CSIR-CSMCRI has been actively involved in advancing knowledge and innovation in
seaweed cultivation, aiming to establish an agriculture system that is both profitable and
environmentally sustainable. The focus is on comprehending and harnessing the
potential of coastal and marine bio-resources, particularly halophytes. Research efforts
primarily concentrate on unraveling the molecular mechanisms underlying plant stress
tolerance, exploring functional genomics, proteomics, metabolomics, biodiversity
conservation, plant tissue culture, and genetic engineering of crop plants to enhance
their resilience to environmental stresses. Additionally, there is a focus on managing
plant nutrition through the application of seaweed extracts to enhance biomass
productivity and quality also. Here, we highlight few significant initiatives undertaken in
this realm during the 2017-18 period.

ST HPIRYATE AR a7 YT U= By & fTQ Faigpi & weid Icdre & [T U
LIEE
Marine macroalgal nursery: A model for sustainable production of seedlings for
large scale farming

el et Werply & forg A4 dienfifdl SWRT Innovative  technologies i seaweed

e g™ & 7T FT &0 WEY & fow §9g $t 2quaculture are the need of the hour for
sustaining the emerging global market
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demands. The supply of seedlings for year-
round sea farming has remained as a major
challenge for large-scale production of
seaweeds. This study describes a simple
innovative model integrating the designing of a
prototype with an effective protocol for
seedling production and their propagation for
the continuous production of seedlings from
seaweeds. The novelty of this model includes
its design enabling maximum seedlings
production and demonstration of reusability of
enzyme employed for protoplast (seedlings)
production  for  five  times  without
compromising over the protoplast yield and
viability. The laboratory trials conducted to
assess the effectivity of this model with Ulva,
yielded seedling biomass of o0.25kg fresh
weight (>200 folds of initial biomass) in 44 days
culture period over 0.33 m* surface area. The
present prototype is simple, scalable and
facilitates a consistent production of a large
number of quality seedlings from relatively a
small sample size. A concept layout for scale-up
production of seedlings in an outdoor facility is
also proposed based on prototype tested in
this study. The findings from this study not only
support the idea of creating a macroalgal
nursery for large-scale production of high-
quality seedlings suitable for pharmaceutical
and nutraceutical extraction but also offer a
solution for quickly restoring threatened
species.

Algal Research 31 (2018) 463-468.

IER G 3R T A & ferq vard § Aferalfar sfbyer T9- URd
(SbSI-1) ST+ &t srfer-arfireafen

Over-expression of Salicornia brachiata Salt Inducible (SbSI-1) gene in tobacco for
improved drought and salt tolerance

U AV Wi afever ANE-UNE (ShS-1) 9
@ dare  arfrarfiend feam ar o g ok 9

A novel Salicornia brachiata Salt Inducible (5b5I-
1) gene was overexpressed in tobacco which
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FE HESET WS #war # WEH] G4 conferred drought and salt stress tolerance.
Fftraifiiars Sbsi-1 o ¥ q@ A 999 g9 & Transgenic tobacco overexpressing SbSi-1 gene
ded deee it s, R, afe arE, S exhibited improved seed germination, growth,
: : . pigment contents, cell viability, starch

, T o R 2 WWHEE'I-:T accumulation, and tolerance index under

feam SpSi-1 ST &t srferfiEhl T R grought and salt stress. Overexpression of
afedfa Uef (ARAGH) & TUET % @RT SbSl gene  curtailed the ROS-induced
FRITE-IRT et REIE] @l P9 oY fogr, Oxidative damages by alleviating the reactive
oy EFI'I'LIHPT gfiftefagt & gt w ¥ Oxygen species (ROS) build-up which in turn
¥ TR g e ¥ improved the physiological health of transgenic

: tobacco under stressed conditions. Higher
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gafterfy @ 2 fram oerfht aearg A :ﬁ;{i affy  osmotic and redox homeostasis under stressed
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Figure: Subcellular localization of Sb5I-1 protein (a), in vivo detection of O* (b) and H,0: (c), ratio of
K'{Na® (d), accumulation of starch (e} in leaves of WT, VIC and transgenic tobacco under control and
drought and salt stress and tolerance index of control and transgenic tobacco (f).
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efficiency and performance index under
drought and salt stress. The higher activities of
antioxidant enzymes, membrane stability,
relative water content and polyphenol
contents contributed better survival of
transgenic tobacco under stress.

Frontiers in Plant Science 8 (2017) 1215

ORI & &1 TEIT WAl § IRAfAREAT ST Y P 1 o=

Expansion of Gracilaria dura cultivation to two coastal villages of Gujarat
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The seaweed farming started at Simar and
Rajapara at Gir Somnath District under National
Fisheries Development Board funded project
entitled ‘Farming of red seaweed CGracilaria
dura on Cujarat coast for promoting inclusive
economic growth in coastal rural settings’.
Farming of Gracilaria dura was re-initiated after
monsoon season during October 2017 at Simar,
Gujarat. The 40 kg of fresh biomass that survived
the OKHI cyclone was used for planting. The long
line method and tubular net method both were
attempted for cultivation. Cultivation has been
executed in phase wise manner. During first
phase, 68 long lines were prepared which
produced approximately 873 kg fr wt biomass.
The harvested material was further utilized for
augmentation of biomass for next phase. In
the second phase, nearly 1289 kg fresh wt
biomass was produced by planting 129
longlines; while in third phase 190 tubular nets
were planted. During this phase long lines were
replaced by tubular net method to avoid
biomass loss through drifting as the sea
became rough. At the end of third phase 3,438
kg fr wt biomass was harvested. The new site
has been identified for expansion of farm and
about 700 kg fr wt was further planted at
Rajpara. Approximately 2,200 tons of fresh fr
wt have been obtained from the new site.
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Enrichment of marine macroalgal proteins and their bioactive potential
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Seaweed cultivation for biomass production is
one of the emerging sectors of aquaculture
with significant importance, particularly to
India. Although seaweed cultivation is mainly
focused towards the production of industrially
important phycocolloids, very little is explored
about its protein component. In order to
increase the use of seaweeds in the food and
nutraceutical industries, there is a need to
develop new processes and products with
market potentials. The present study
demonstrates a thermochemical conversion of
marine macroalgae Ulva fasciata for total
protein extraction followed by the three
different enrichment methods based on
diverse physico-chemical mechanisms. The
fractions thus obtained were characterized for
total nitrogen content, total amino acid
content, total carbohydrate content, Fourier
Transform Infrared (FT-IR) spectroscopy, in-
vitro digestibility, surface hydrophobicity and
various physico-chemical tests. The results
demonstrated that among these methods, Iso
Electric Precipitation (IEP) was found to be the
best in terms of the lowest carbohydrate to
protein ratio. This was followed by the
Aqueous Two Phase Partitioning System
(ATPS) and Salting Out (SO). However, in terms
of higher protein concentration, regardless of
carbohydrate residues, the order was S0 = [EP
> ATPS. Further, various fractions were also
assessed for bioactive potentials such as free
radical scavenging activity and reducing
capacity together with the in-vitro cytotoxicity
in order to ascertain the biosafety as well as
suitability for their utilization as a food
supplement. These radicals may be part of the
diet or may be internally generated by
oxidative stress. These radicals are usually
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neutralized by the enzymatic antioxidants but
the elevated levels may require added
supplements. The antioxidant potential of
various protein rich fractions was assessed by
copper reducing power activity and DPPH free
radical scavenging activity. For reducing power
activity ATPS fraction was the highest active
fraction followed by SO and IEF, whereas for
DPPH free radical scavenging activity 50 was
the most potential after that IEF and ATPS. The
in-vitro digestibility was found to be 85.23¢
1.34%, 81.07£3.11%, 79.05+1.62% for SO, IEP and
ATPS respectively that shows it fits well for
edible applications. The crude extraction and
enrichment processes do not result in the
formation of toxic co-precipitates, as
demonstrated by the cytotoxicity assay. This
has been compared to the widely used food
protein casein.

rAferes T AT S &1 Brfcas weaTaT

Functional validation of abiotic stress tolerance genes

T ARIEET e & PR °; &% a9
wfewy it @1 v, wfderer o U dliized @
Far fomr v S eafee Ao &
frdrsur fFaT M SbSUSP, SbSRP 3 SbSDR1
SRy g ST @Bt oof e A aemEr T ek o
Fftreafer &1 g @ & fory Hiee dY, darg
Fafa fm mr 8w dei $ gt Gus
faemm, ofF & dRflam ueds st W e
faemur gRT #t 5 WA UhEl F ages TR &
qtet &t e o Faw & e ARl § dEa atE
femEg & s9mT e waar & OfF dAmE-
nfeifmefier oft7 faft fRem ol & aaor ey
gerEef GRSET ¥ der awd B oo e, 3
o s ok Suw o uftger warE Sl BT
el wau o g aitwgr & aftgiRd &
ot Iun fary @ A &

In continuation of stress genomics study; a
number of stress tolerant genes were cloned
from S brachiata and A. lagopoides and
characterized for their functional validation.
The full length known genes like SbUSF, SbSRP
and 5b5DRINHX1 have been made full length
and transferred to model plant, tobacco 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.
Our study suggests that stress-responsive
genes contribute to salt and osmotic tolerance
at different growth stages. Overall, these
genes are potential candidate to be used for
engineering salt and drought tolerance in crops
without adverse effects on growth and yield.
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Morphological studies; (B) life cycle study; (C) flowering stage, and (D) mature (seed)
stage of WT and SbSDR1 transgenic plants at control and stress conditions.

AT T ST Waid T e weaTa

Functional validation of abiotic stress tolerance promoter

Hifaw dad@r & T99, TE-Tdeaie W
yftreafs @1 ofte @ & forg e ot @
TR F F Ul ¥ FeRie SR &
S P @ o o @ &1 gg after gt
o & T arfieafs e owma & fRefy & 8,
wafds T fuftal # siufee ww 9ga &9 o
TR AT TE URTS =T U1t F §8eR o et
@I qQrET & Fanell &1 ety & Hade! £ gemm,
wfiyefs @1 Uit @ & o oema-ine wadsr @
TP fawed W Hem, R Aaie w9 o#
aftenfia woe & fft aifs oel & dea
SFCN WEAISAdT UTH EFi §9 J59T & W, Hisd

Instead of using constitutive promoters,
employing stress-inducible promoters to drive
stress-responsive transgene expression in host
plants can minimize the risk of phenotypic
abnormalities. This approach ensures that
expression occurs only under stress conditions,
while under normal conditions, transcript levels
remain very low or negligible. This may endure
better stress tolerance in the transgenic plants.
|dentifying, cloning, and characterizing
promoters from halophytes will offer an
alternative to stress-inducible promoters for
driving the expression of potential transgenes

in genetically engineered crops, thereby
enhancing tolerance to multiple abiotic
stresses. With this aim, different stress
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dte & fafir= ama DN warie! @ aanfg e
3w ferames & Feama= faar mm

inducible promoters were cloned and

functionally validated in the model plant.

EANBIST URITW oFTIuiged W Jadhd AIHKT ST Wadd & ferar frafvor

Characterization of AIHKT gene promoter isolated from the halophyte Aleuropus
lagopoides

Ui oiaTs @ WU (765 bp) o eI, THde! HaEh
& i faeos @ ST fraee s @t
TRIENT @ & o0 pCAMBIA1301 Gier & Faie=oT
wated F Fatt-a foar mam oo ders wede aet
FfaE 3N Wed dadl § GUS wifieafn
fewarm Gus aifyeafs @ affem afv gemr sl &
gl Tl T TN TO U & Sl B Ui fhar
T 3l ff=r et F fawga cus wfieafs @
fapemur 71 AT Ayt & s femE &
UfeTHE &7 UaT &1 & forg fédmr mm

In addition to the full length promoter (765
bp), five deletions of HKT promoter was cloned
in the pCAMBIA1301 plant transformation
vector to test their functional efficacy. The full
length promoter showed CGUS expression in all
the vegetative and reproductive tissues. The
GUS expression was found very strong in the
stigma and pollen grains. The seeds of the To
plant are collected and detailed GUS

expression analysis in different organs has
been performance in T1 transgenic plants with
different deletions as well as full length
promoter to find out the exact regulatory cis-
element.

forar: gy &1 e, afcepr, Taleal, aneree s yemreiy 3 GUS aifiyefa
Figure: GUS expression in flower bud, stigma, petals, sepals and anthers.

JTRUAY ATSA AT 3raRye 6t ggam=

RNA silencing suppressor identification

= Ry ol AV1, Avz afle ACt1 @t gd F &
HRYAY ST Wy & v § Fuife fer mg
o 9y o o arefa ac2, Ac3 i Ac4 @1 ot
RUAY HISei T Ha=Tee Tiefafey & o Ave, Av2
Hw AC St st F fabw g s o1 T aes
Siter feraT T 3TRUAY WIS 3RS i TeurT
& fore, & Rifde ST & w1 & GFP wEew
T el & Si e fhar Tan gl gt B 4

Three viral genes AV1, AV2, and AC1 were
previously determined to be RNA silencing
suppressors. The remaining three genes i.e.
ACz2, AC3 and AC4 were also checked for RNA
silencing suppressor activity using the same
method as performed in AV, AV2 and AC1
genes study. For identification of RNA silencing
suppressor, these individual genes constructs
were agro infiltrated in GFP silenced tobacco
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' ToLCuv- plants. Each leaf was infiltrated with 4
T ToL Cuv-AC2 T & HeRTeHe (o & |y pl Each leaf filtrated h
o= fE T TN AC2, AC3 3N AC4 Wimf & constructs including the positive construct of
el iR 6 18 afRl} B 3 e s TolCuv-AC2 gene. The leaves infiltrated with

the AC2, AC3 and AC4 genes were collected
STE g et W 7 Srdtairs, 11 Sidterg ‘ﬁ?_ﬁ_ after 3 time intervals: 7 dpi, 11 dpi and 15 dpi.
Bt I grE-gefEeY & awT wdr uftat §  The GFp expression was checked in all leaves
GFP &t aifieafs &t I &t 7851 GEP afimafts &1 under UV trans-illuminator. The GFP expression
AC2 AC3 3 AC4 ﬁ“T”J. T & fmir & |y Was found to be restored in GFP silenced

. o g . tobacco lines in all the leaves infiltrated with
ﬁ' ' aﬂ# At et o § GFP i e AC2, AC3 and AC4 viral genes constructs. This
darg vl F qEsenfid fear o @ gg g
FwaT & &6 89N JLCuV & Tt B8 ofFT & 3TRTT

confirms that all six genes of our JLCuV were
found to be acting as RMNA silencing
HISel T HHHR & WY & & vl IrT 47

suppressor.

fer: 7, 11 &ilv 15 Sflang ov gt cifegfime & grr gwenfia GFP aiffeafes @1 gar o & fory
JLCuV & B2 (TPRIEF [HFam- TLCuV-AC2 W7 Fmfm), Ac2, AC3 3ilv Ac4 o7 fAafor & arer
3T TR [0 T GFP WIZeiGT 3Hae)eas 3 SRUAT WIZelfaT Haviees &1 gar ol

Figure: Detection of RNA silencing suppressors in GFP silenced tobacco leaves, infiltrated with B2

(positive control- TLCUV-AC2 gene construct), AC2, AC3 and AC4 gene constructs of JLCuV for
detection of restored GFP expression under UV transilluminator at 7, 11 and 15 dpi.

[T AEefedT agM H Hel 37 6 TaT § HUTHISHH WY (HUHSecds) &
fafire 7 gesi &Y YT & AR BT qHHAT
Understanding the contribution of specific key components of Kappaphycus sap
(KSWE) compared to pristine sap in enhancing drought tolerance

HeT hUHSerys 1 HdD 3 G & o Bl B P H
Hoft yurEsar @1 veda R, R sme
affeferat &t gomT § Hezm 3R TR o B
feerferal  aeg guie $t araegear xdt 1 qHr
aRfterfemt 7 off, g9 deER 7 gfg &N wEEE
dlerg weaeierar oF 3 e wHE e P g,
BIcATTds SHET WA 34 3 "ed! o1 qadt gRomT
2 SEaY PUHSecdy Wisdl O TSl avE ¥ e
fafaa, 7w g s ™R T it Rl &
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Pristine KSWE demonstrated its efficacy in
alleviating drought stress in maize, requiring
higher doses under moderate and severe stress
conditions compared to normal conditions.
Even under normal conditions, it also led to
increased yields. Glycine betaine was found to
play a major role in the tolerance mechanism,
although its effect is a cumulative result of
other sap constituents. The percentage
increases in seed yield compared to their
respective  controls  under  wellwatered,




8d 9% Hafte PRt & geem § de gue §
wfereret gfe sam: 13.5%, 21.7% 3R 36.4% ofh 78
T o w0 sy SugR & g 9=
FTST I Sfifepar @t SR @ 81 @ & aed
U H @ B A FrHSeyg-aunig duf
PIEIET B e & H1 @ o w@ar 8, o
fF e adis FEEl, Wy WWED S, &
FieEAeRIE, T e REee F e
ufefesanefier affeefior oonferat & Raend adt &
T[THT ¥ WHICOT BT &1 3 7 HIEH $ 6 ol
ooff T Wl & ded I efta FeE &
qorl H PUHsedy SUUN SR Se/™T Tl 3N g9
YR I Bl F W b ded q91 gF U AR
TUrErT 3 fofy AR faaT T el B

medium stress, and severe stress conditions at
optimal KSWE concentrations were 13.5%, 21.7%,
and 36.4%, respectively. This indicates a higher
grain yield response to KSWE treatments at
higher stress levels. The yield advantage under
stress could be attributed to minimal damage
of photosystem in KSWE-treated plants as
evidenced by higher pigment content,
photosynthetic rate, reduced photoinhibition,
and lipid peroxidation by enhanced protection
against reactive oxygen species. The protein
content in grains was enhanced by KSWE
treatment under all stress groups compared to
their respective controls and thus the product
can now be targeted for enhanced yield and
quality under drought.

Journal of Applied Phycology
Dol: 10.1007/510811-017-1375-0

AT 3R T $Y Rrafer § srurhTsansT odh & ATIERY THTET BT FIE A F
fere e gifheeifi fepwor

Comprehensive transcriptomic analysis to elucidate the beneficial effects of
Kappaphycus sap under both normal and drought stress conditions

HHHEDHE 3D (-HU) & ITHAN R T Y el
& e gafmem fem & Aeas 4 w6
1 Wt @E Al nigpaial Ht e TSN o B
TE| -89 W Uiy g & ded, 36 g
qTelt CHO wamged-, REe-, a1 wee-, 3!
I FATIET-, YAAIEEs FamEd-, S st N
JAUE-Had Sg-AT H e & -3t
Fftrends offF &9 g &t g8 oS afE, Fmefes
Rieriey Sl edtaiferdlde TRiffat & g3 ot
BT HOVEeH, W & werd AR g fvEe @

A comprehensive insight of several biological
processes being modulated was gained
through root transcriptome analysis of maize
roots upon application of Kappaphycus sap (K-
sap). K-sap applied plants under drought,
compared to its control recorded several
differentially expressed genes involved in RNA,
protein-, cell wall, signaling-, transport-, stress-
, development-, cell, secondary metabolism-,
hormone metabolism-, DNA-, lipid metabolism-,
major and minor CHO metabolism-, redox-,
metal handling-, amino acid metabolism-,
nucleotide  metabolism-, TCA- and N
metabolism-  related pathways. The up-
regulation of genes associated with enhanced
root growth, gibberellic acid and auxin
signaling, seed development, nitrogen
metabolism, transport, and antioxidant
activities such as glutathione S-transferase and
peroxidases, along with the down-regulation of
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STST-UIEIE TE o A oREE $-4T % ST
HROT YW & TG & JEd dBR e dfg, §df &
A SO AR el § Joa v dod | & B
TR Aaeiia! o Faftd 2

C5IR-CSMCRI

starch and sucrose degradation, was evident.
These changes correlated with our
morphological observations of improved root
growth, increased grain vyield, and higher
nutrient content in roots under drought stress
due to the application of K-sap.

3RS IRV STeT BT SUANT BReb WHTorB 1127 ATFAGET Bt AheTgdes iy

Successful cultivation of Salicornia brachiata utilizing RO reject water

an o § O g o o awT & R Red
SR (3RAT) U WHET T &) BTeiie, Jed
Eréive sl aRel e @ Foem o R &
forerr &1 TR Iredigra St & Fuer & ferg IwiT
feu S arer awafte @lte 98 € sl gafaver &
@ eI 81 Tel, T TEIE AR Srigd
et 1 SULRT G Aorifar JTfEver B ST B
& WY & U6 DN ARAT FEdPd oo b
FUIRT & o1 U werrft FEE HE e #) 9 &
Sl BT gern F 26511-27102 didfiey S arer
HRHY areftenrd oot (v-wew) ¥ Rifer diel & deaw
afe wdt w8 (ferm vty gwe arfafven, e Sof %
SISiTd arel a0 G Wi (WHa! i) ¥ ffer die
i et H Hial BT M U215y JEied o ¥
T @ O SIEl W W A8 Wi T aee
(Figcliacte &%) & Jeaad Jed [ddrd gead &
| Aol @ # 3 QR wETg U-Tey aRal
Il SfeT iR Wl STe wefee dhet o &l &t
78 Rt EEiee qv gt # =t [ U v @
fiy=T ol garep fawdia, T-ergy TR aripd Wit 9
Sumtfa diet F 25 afiv 50 fefrmefer TR
HiGdT dlel THT F gl F &9 Farg, 9 AREN SN
¥ AT T e gam odteror & oo & gar
T i FrgEdes H TS @ wW 0.09 ¥ 0.12
fereftam/100 o g 9 @ o, o gufer & & .
dfeFrer weNgs & uia weqdfier & gwfee, 78
foread aerer & 5 F & | ol ReT o amRen
IR el BT JUIRT I BT F Fooll & 0
¥ vy, dfdrer oY & adt e, adiga wer
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Reverse Osmosis (RO) is an effective technigue
to get potable water from brackish water.
However, disposal of the high TDS reject RO
water is a concern. The conventional methods
used for disposal of RO reject water are
expensive and not environmental friendly.
Herein, the present study is an attempt to
grow 5Salicornia brachiata using RO reject
water; this approach provides a sustainable
solution for utilizing RO reject water. Better
plant growth was observed when irrigated
with RO reject water (A-type) having TDS of
26511-27102 ppm as compared to tape water
(Fig A-B). Additionally, the biomass of plants
was found moderately better when treated
with A-type reject water compared to the
plants irrigated with high saline water (sea
water) having TDS of similar range. The highest
values of succulence (phylloclade diameter)
coincide with the growth optimum. The
optimum inflorescence length was noted in A-
type RO reject water and sea water treated
plants. The moisture content in the plants was
insignificantly different at different TDS.
Conversely, plants treated with A-type RO
reject water containing fluoride concentrations
of 25 and 50 mg/L developed shorter heights,
fewer branches, and reduced biomass. Test
results showed fluoride levels in the
phylloclade ranging from 0.09 to 0.12 mghoo g
DW, indicating that 5. brachiata is tolerant to
fluoride. Therefore, the finding suggests that
cultivating 5. brachiata plant as a vegetable in
greenhouse using RO reject water with and
without F is potential as well as environmental




a3 fore SR i gaiERer s SHYE &

friendly solution for reject water management.

fem: (@) o & 99 & W W FaifET @ T
3l () gl 1 A7 8rag § N3 i Feol
¥ menfET faar =m

Figure: Plant treated with tape water (A) and
plants treated with RO reject water in green
house (B)

ARTIRIT TSTers I UTH Ueh 31+ WTfareT W iarer 37 (STivwsacds) & Sia-
% BT ATHAT

Life cycle assessment of another potential seaweed sap (GSWE) derived from
Gracilaria edulis

e =30 qeaiaeT i S S9N 3w 1000 ey
et wEt e 3 - g afdheret gy S
I - & ITET F Feu I ity St
H waET @ iR G T SemEee $ avE,
Tl HTEe & 418 W] gaeH @i & dad o
1000 #f1e¥ GSWE Ieure & fofy 71 73.1 fhetiar
CO, T 2T §9 3 @1 Tefel| U¥ SHaNT @ &
PIe IoO Fga FH BN, TUT el Iearedal §
gfi wemft enfh

Impacts were determined across nineteen
environmental categories that resulted from
production of 1000 L of Gracilaria seaweed
extract-a potent plant biostimulant by using life
cycle assessment  methodology. Like
Kappaphycus, impact under climate change
category was a mere 73.1 kg CO, eq for 1000 L
GSWE production following price allocation.
Using this sap on crops would result in a very
low carbon footprint, and the increase in crop
productivity would be sustainable.

Journal of Cleaner Production 170 (2018) 1621-1627

aitTRrae wthe SaAv®T ¥ FelIRTSS @Y FTT |TAT BT IeqT=

Study of high fluoride content in commercial phosphate fertilizers

TE A ST AT o RERT gEEl H el ©9 9
qiE 3-75% TeiNTES Sdval ¥ &9 @ # 9N
A= arerET 4 TEREE F AT 59 0.140 +
0.006 ¥ 1.33 £ 0.158% (For/avi) & arg 2 TR
H Tiehe I @ 15 e (Mferae Jifts &)
qiftfes @oa @Y e  wEd 8, $fY &5 F geiRgs
® gl WR 0.851 + 0.097% (wiw) @I 37
TARISS HHET & HTHN 97 127,650 + 14,550 MTy™’
BN T SIHT oI Tl T8 Fieariver &t 7 fa iR
féig | wemor B FERT B WG W® FEANES B

It was inferred that 3-75% of fluoride originally
present in phosphate rocks remained in the
fertilizers. The average values of fluoride from
four different studies varied from o0.140 =
0.006-1.33 * 0.158% (w/w). Considering 15 MMT
(million metric tons) of annual consumption of
phosphate fertilizers in India, the incremental
load of fluoride in agricultural fields was
estimated to be 127,650 = 14,550 MTy ™" based
on the grand average fluoride content of 0.851
* 0.097% (wiw). It was recommended that the
problem of non-point source pollution can be
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JULNRT e o T T e 81

reduced by eliminating fluoride at source, and
utilizing the recovered fluoride as feedstock.

Journal of Fluorine Chemistry 210 (2018) 149-155

T Y T BRAeT UR BCATRISHT s SaTer & 37dh Y THTGHTRET Ux e

Studies on efficacy of Kappaphycus seaweed sap on sugarcane main crop

e 1 et 3R 0t it et 7 s IR
el @ 50% O HH &R H wel dar
TRRETeie & HWIRE SwT @1 97 &= § "eg
N g8 THEEH IIH F IWM B FF D
feraw i o F off aveE g §1 fieT 9%
Toiae (Teri) ¥ oaT @l & fi Sfeelt @ &9
T H BUHSEys DI 4T 5% HigdT W AR 8 0¥
T ¥ BT 260 fhelmr CO, WHGed (Mg T
Feure) " daeae ! &Y gud & WU A vae el 1 afy
& T8 9 o & 9N d P T Icued J a9 o
& 10% % o1y Shueeseyd @ Sugh Ry s, &
T 9.3 fafersT Mg co, wEger &t FEd
&

The main sugarcane crop and ratoon crop
helped validate the potential use of seaweed
biostimulants in reducing inorganic fertilizer
content by s50%. This also contributes to
greenhouse gas mitigation by reducing the use
of chemical fertilizers. Life cycle assessment
(LCA) revealed the potential of the KSWE in
lowering GHGs is manifested by the way of
saving at least 260 kg CO, equivalents (Mg cane
production)’  ha’ applied at 5%
concentration. This would translate in to
savings of ca. 9.3 million Mg of CO, equivalents
if one assumes employing KSWE for at least 10%
of the total cane preduction in India.

when

Journal of Cleaner Production 204 (2018) 992-1003

g 3R T T At 31 SR ST fTn IAReT P ATy A Wt
SrefepTfeTds HaT ATHT T STETTT
Study of long-term soil benefits of organic farming with seaweed sap and
inorganic fertilizers in wheat and greengram

g, 1 et 3, NPK @1 3[hid (e 3a¥ep! & HTead 4
T HEATE WIS (THATE) 3N STEga 3 o
FTd e Tarll & HeT e TR @ | 2N &
Pg HUesl H GUN N §H Hal DD P,
DIUPR] DD Dra- (W) 3R Argeifae
FEME BEA () T & A-ay S
qeiEFEERUl &3 9T ol SR 36 & ST
¥ |71 Y g1 e AfieT F JER 53
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In the wheat crop, applying NPK, either
through inorganic fertilizers or in combination
with organics like farmyard manure (FYM) and
Kappaphycus sap, improved several soil
parameters. These included soil organic
carbon, particulate organic carbon (POC), and
microbial biomass carbon (MBC)
concentration, along with their sequestration
rates. The nodule of greengram was improved
by Kappaphycus sap application.

Int. J. Curr. Res. Aca. Rev. 05 (2017) 57-69




C5IR-CSMCRI

IeuTeehd & fTT IR aRReTeie TRIE BT FTPperT
Optimizing Sargassum biostimulant doses for productivity
el & HeTaR ¥ U & WWW@E Agronomic trials were conducted on cumin
ﬁﬁﬁqwﬁ‘ﬂf&ﬂﬂﬂ#ﬁ ofT, TTq”_"ﬁ sty (jeera), groundnut, and onion to determine the

s fere optimal dose of Sargassum biostimulant for
W R P HaEh wdfawr v T oN sitv aee improving crop yields. The utilization of solid

HIHCI & I9A F SR H 15-26%, Jheil § 18- and liquid formulations resulted in  yield

239 3T @ & 13-27.5% a5 S0 H Eﬂ?&' §§| enhanu':en‘rents ranging from 15—.26% [.n cumin,
18-23% in groundnut, and 13-27.5% in onion.
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Social Services

fersrTer @ &g
HrraamgsR-Hiragitemans 7 Sar ik wemt 6 @ g gEen o e i st
AT HE @ o oy eI HfcraeT &Y E 81 HoR & 91 61 J[oaTd o, Ge |ihd 67 3
Ryeef-amenie sreraviiaor stenfifrat o s F o o &, R Rawf sieif (s,
golggefafie o Wk Reer O ofer olis afte & s9d semr, Howandam-
HITEUAHTARATE 7 AT ATge 9ol NG SHIS DI I Db [T Wi ATIETT, 9 o
ToRTT @y, fagr a1g, SET awmard, ArRTfE GArt o ofier @M it e ag & SR
wedr ueH & 31 gus sfaRe, dvun Fofa su @ srecle affifial siv slve Rem
HIRAHHT BT AT Pl &, fo e Ieare Tl § GUR, FHS-AHST (i) & forg &
et i Reerfer F guR ok Tecaqel 51 F SETREdT B Qa1 o W I Slad BT ST 8l T8
wrfe-anfeie Rafat & Seum & R qeaafiia sauEl @ Faem & g gaw dare &t a8 tam
TR T O% | SR ST 8) G 7 AT ST U GiawT Hf e o forg @it & 8, S fran
ST, FEANTTETS 3R ST @Y e P SR W AT ST Bl 2, 6 8 Bl S s g w
Aecaquf ge i U el 21 I8 GRIY 2017-18 & SR WA 4 84N $8 Al IFEH ® T &
ST HepTeT Seiell &l

Thematic core competences

CSIR-CSMCRI has maintained a consistent commitment to providing science and
technology services to a wide range of industries and communities. Since the early
seventies, the institute has actively engaged in research on membrane-based
desalination technologies, including Reverse Osmosis (RO), electrodialysis, and thermal
methods such as solar still. Furthermore, CSIR-CSMCRI has extended support during
various natural disasters, such as the Gujarat earthquake, Bihar floods, Orissa cyclone,
Magapattinam tsunami, and West Bengal's Aila floods, by deploying its mobile water
purification unit. Additionally, the institute regularly organizes outreach activities and
skill development programs, with a focus on improving salt production standards,
enhancing working conditions for salt-workers (Agharias), and promoting awareness in
critical areas. It also emphasizes the mass cultivation of microalgae for extracting value-
added products to uplift socio-economic conditions. The institute has also opened its
state-of-the-art instrument facility to the public, serving academia, laboratories, and
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industries on a fee basis, with significant discounts offered to students for analysis

charges. This summary proudly highlights some of our modest contributions to society

during 2017-18.

wTee g & forg wrdsife gireng Sea=T wear

Generating common facilities for salt work

FRTfa e wsem e (CUHRRUA-CAla) & |
Tew YNGH & 9@ FhaT & fov e e &
HEH e I F g gl wenfie &
st auf oot Yenw areEl & e gt FE
Tferfafert &t 78 # WK TS FRE $ U SR T
ues wfgor de Risfya e m & g8 @5 5
IoqTEhT BT & WEI wiEer e e &,
I 9@ &[G & S Souree ufisar & arid
Y FrREt @ & 985 & AN § Uar dgotar 81 59
TT3T&I0T &1 IE9T ST AHE HNEH H ITh 30T F

YR &7 81

(A)
R ardwe Wiee b, e, (A) I GRS & e 9 vee; (B) G gt & e & arel
Figure: Adesar Salt Work, Kutch, (A) Before development of common facilities; (B) After
development of common facilities.

Common facilities were generated in Adesar
Salt Work of Kutch District for the Salt Agarias
of Kutch Desert with Salt Agarias and Agarias
Heet Rakshak  Manch  [(AHRM-NGO).
Construction activities have been carried out
including the development of salt ponds,
bittern storage ponds, training facilities and
rainwater storage ponds. A training shed has
been developed at Adesar near the solar salt
works. It provides field exposure training to
marginal salt producers, making them aware of
the importance of closely monitoring the
production process during the salt season. This
training aims to improve their yield at the
Adesar salt works.

(B)

I AR AP g & PfAre a9 dremat & fmfor

Construction of mixed salt ponds at Adesar solar salt works
UNORE T@r § 3R diel dee 999 § Bic

In traditional methods small agarias at Adesar
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IFRAT daet 9 @1 Iedre e B, aiiv gog Hed  solar 5alt works are producing salt only, and
aTet fies @ e I & w9 § aeY (@ fear high value bittern has drained out as waste
ST & B B 999 o5 99 gares uiga & Product. The constructed mixed salt pans are
a5 Eit i et e ¥ wEu & fre e & beneficial for managing the high-value bittern

left over from the salt production process.

g% FfRe '_ﬂ e e U Seafeet e &t Additionally, these mixed salt pans will
T Bt AT enhance the quality of the bittern produced.

!--m .

ﬁﬁ:#ﬁﬁ?éﬂﬂﬂﬁﬁﬂ?ﬁﬂﬁfﬁﬁéi%éﬁﬁ?mﬁﬁﬁ.mmﬂﬁﬁx 20 Hle¥ x 0.75
Hiew) @7 e 3l Fafor, ey w5y & daw, Fer & 755 JRAT AR 759 Iur ¥ T FRA @iel AR
& fertl

Figure: The development and construction of Water Harvesting Pond (20m x 20 m x 0.75m) at
Adesar for the storage of the Rain water during monsoon season especially for the Salt Agarias and
waorkers working Salt works of Adesar, Kutch,

HTee gée] IR T9 1 T b AR1&0T 3R yaef & forg Aamsger qore-

ferr=roT srTeTTeT [t
Mobile quality-control laboratory facility for training and demonstration of salt
quality at salt works
e & Ui A @ fe si-aEe GRS A mobile van equipped with on-site analysis
gﬁmﬁ I @qﬁqa U HiEge o @7 afgwgew  facilities was acquired for quality control of
FopaT T TRIT ST TN AR A F ufdremr salts and used for training in the Adesar region.
forg fémam mam

fe: o
Figure: Photograph of the exterior of the mobile quality-control laboratory and the instruments
installed inside.
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fégear gfvreitar fafiics, qag & forg o & 796 WeRT H Sta g&ar arel
SR 5 @1 femfor

Manufacturing high-purity solar salt in Rajasthan's salt pans for Hindustan
Unilever Ltd., Mumbai

AT (T § O e Sl § adE a
Ferwaur dwum R & arr me R daR
fr mm pH #F ot & T FERe sl ageEhe
AT F qfeh 9 & AT Hew s P EEgiaiNG
uftrs & s Su=tRa frm mm sra-guaiia w@qe
@ @ e fheant & e fhar mr e
Ffererfére srypfaat da W, St s A & e
¥ anfEat & forg A1 & w9 A el @l g
JE FEaTE 913 Hf deee 3N AN TH 98 &
ey e U & Bref far T HeE & A -
P FHY FHeTel OF e fT T AR e ol drel
@it ger & fore SaT Rydmen-fFrefor fsar am
ferror & g Feren & f wEe ik ageEte §
IR it o aiiv Faw & QU demge I )
(>98.5 wi%) F qUR gam firediiaa % F B

BTl HUT 6! ST T Sgereier arfeat (e W
Y Tt & a1 yer/dies) Toehs ST 4 o B9 ®

T8 e i T T >85% T FHR §H)

Salt beds with novel brine percolation
prevention methods were prepared at solar
salt works at MNawa (Rajasthan). Saturated
brine was treated with hydrochloric acid to get
rid of carbonate and bicarbonate ions with the
reduction of pH. Acid-treated saturated brine
was then cleaned with alum to settle the
suspended impurities which otherwise act as
nuclei for impurities in salt crystals. The
neutralized clarified brine was charged into the
salt pans with bentonite and guar gum beds.
Salt samples were collected at different time
intervals and were characterized for purity and
removal of black particles. The analysis shows a
dramatic reduction of carbonates and
bicarbonates and the quality of salt has been
improved to BIS Grade 1 (>98.5 wt%). No black
particles have been seen in the crystallized salt.
The insoluble impurities (mainly the dust/ mud
comprising of silica) have been reduced to less
than half of its original amount. The whiteness

of the salt has been improved to >85%.

fer: wroreeT @ a7 &9 @ 9T G T 997 @
gog|

Figure: View of solar salt plant near Nawa region
of Rajasthan.

Ifi Wfddee 2017-18 | ANNUAL REPORT 2017-18



RIS & STSaT ¥ Soa Hethe dTel STET 1S | T W 9 $ [ora<r §

Har

Improving the quality of solar salt derived from high-sulfate subsoil brines in
Didwana, Rajasthan

RIereel & dieaFT ¥ Juer s1g difead Hethe
TE &, (E SR O ATg1 o Jeaited W TS
Hethe sfaat & oo @ gfte & aar & 3w
AWl & AT $ ERF, 9 NaCl-Na,S0,-H,0
yurielt & O 22T @ IENT @R TEY & NaCl
e oX far foam g% i § D B TRy
& for ot arerr-srer Rt aog o2 e A
T TR T9F AT F w_re v ) Eeamr §R
e I F g a9 Rt s >08% e
araT NaCl WTH féar mm fesamr &9 & Bie /98
il @ Sou ggar g i e I &
faftrt wefifa & = feamr & v 0 Fmt &
wifey @ Soadt it wie Freeht oy o o
e T 3R STy @t IopE Sl W g3

The subsoil brine in Didwana, Rajasthan is
enriched with sodium sulphate which makes
the solar salt produced from such brines
contaminated with higher amounts of sulphate
impurities. During our investigation into the
matter, we considered utilizing the phase data
of the NaCl-Na;50.-H,0 system to extract pure
Nacl from it. Three different methods have
been adopted for the recovery of salts in their
pure forms. Experiments have been carried out
in the selected solar salt fields at Didwana. Nadl
of »g8% purity has been obtained by the novel
methods used in Didwana solar salt works. The
methods of high purity solar salt production
were  demonstrated to  small  salt
manufacturers of Didwana region. The
progress of the work carried out at Didwana
was presented to Group  Monitoring
Committee of DST and the progress was rated
as Excellent.

Pew fTer & STSHR & H TS, ORI iR QUHINRYT bl WRiERY F THH
Fereey fABRT OR AEARTeq D TRATSTT

Collaborative project on salt cluster development involving IC, Gujarat, and
AHRM in the Adesar region of Kutch District

HEER &7 & T R @ 37 | T &
U § YUR B 3R TS TRl @ o fae
BT IEN P B G TN HAlTqR & F
TieTfafeT & FHHIR 3 TS raTr uR TR
1 e far mam Ui i g S
TRl & folU @9 81 THe fafFeira @ st
UrET aTel TS SN Fel W & SareT & e
WferT e AT T 3EEE 8 & THE IedTah]
@Y IoU AT arelt G THD aaeie @ e
T e fatmir & fog Wik Sl & Iwa Bt

Salt manufacturers of Adesar region have been
adopted to improve the quality of their solar
salt and utilize bittern for marine chemicals.
The salt quality improvement activities have
been performed in parallel to activities in the
Santalpur area. Quality control laboratory is
common to  both the clusters. Salt
manufacturers were provided with training to
produce good quality salt and marine
chemicals. Demonstration of high purity solar
salt technology was given to salt producers of
Adesar region. One solar pump has been
installed at a selected salt works to
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wefdfe @ & forg g T SuF § @ 9k 0y
eI e T ST eI I & AT,
&9 & e RfEfae 3 ofoifie s &
gl 3T U alel I THD Bl FeaTe- (Tl

demonstrate utilization of solar energy for salt
manufacturing. After adopting the scientific
approaches, the salt manufacturers of the
region have produced very good quality salt
suitable for the industrial purpose.

ReFpTH, TftrerTg | 3rreef THE I

Model salt farm at Marakkanam, Tamil Nadu

&9 R 7 W T Ieure S quErE R HET S
o ggm ¥ fog, divawdamand dsfe w1 &
famrg fiy U Higer T9E wHT @ vedE @ F
fomy eroer 9 et & amer weg T @ &, o
ey Rft= e $t FHifEl & Foe & fog &
BIGIE EE e v S  S -1
AGEH, dMelg & aedl e el H
feeaTga, @15 99a1, 9@ U9 3T 5§ & AT
Aeiieror s fag e, S afenfe & Ry # g
HIERI FHeh SedTe i el 3R JE] 5§ GUR &
fere affterng & Rify= el § w99 e F9e
JEFI B F: fETeT P 3i¥ 3o H H7a8 S

To enhance both the quality and quantity of
solar salt production across the nation, CSMCRI
collaborates with state salt departments to
showcase scientifically designed Model salt
farms, aiming to tackle a variety of challenges.
Various renovation works of crystallizers, brine
channels, salt pans and bunds was carried out
by team CSIR-CSMCRI at the model salt farm at
Madu which
operational. This will help in redesigning and

Marakkanam, Tamil is made
adopting similar model salt works at various
parts of Tamil Nadu for improving quality and
guantity of common salt production.

WYUTT ¥ 795 I BT TEAT 3R FURET G- ITERIAT eqI=

Feasibility study on design and layout of salt works at Khambhat

i e = @Ta 5 ST 10,000 TS & THE
gEH At wwer & fow dHivwengeR-
Hiogwetareans & |ud fan deamefiamand &
deTTfvepT ¥ T @7 ST fehe 3R 9 IeaeT &
IR e & for adteror 2 @t ai weA &
T G 1o I S0 OR SYITER e R et
@l div e Ieuree, Yo AR wowEr & agerdar
WETT 1 S W O BT W e T & S
7e ferarrd= 2

Grasim Ltd. approached CSIR-CSMCRI for the
establishment of salt works of approximately
10,000 acres at Khambhat. Scientists from
CSMCRI visited the site and collected soil and
brine samples for testing to know the
suitability of salt production. The feasibility of
solar salt production, design and layout will be
provided to the party upon signing of Mol.
The proposal is submitted to the party and it is
under consideration.

Ifi Wfddee 2017-18 | ANNUAL REPORT 2017-18




gt (31.7.) o (IS # Sy frsar-mfaw & dree Iai A 79 BT
IcUTEH o & o7 fareust frsawoT 3iiR sraeas aa-iidT are

Expert Analysis & necessary technical inputs to increase salt yield at salt works of
Aditya Birla — Grasim at Pundi (AP), Ganjam (Odisha)

Hiearediamang 79 v agd WA & g
i ol vafevftr wu & wmft uffsme &
a1t fer weT e o ferg faft S, e d
FFEE i dheifire St & Ay fersy wEar
v Bl HITHUHHARATE & Fenfepi 4 g (315
3R A (3nfEem @ SRt famn el Wi = &
0T G F Fed H ey fagar - mie ferface
@ TS T F TP HIR JG T G [l N
THE JUS qg F (AU sngdar sremme R
afte aftgiomT @t wafee @ & fog ardf ot wama
EESCREIIRL]

CSMCRI  collaborates closely with diverse
industries, as well as research and academic
institutions, to  provide  technological
advancements in economically and
environmentally sustainable processes for salt
and marine chemicals. Scientists from CSMCRI
has visited Pundi (AP) and Ganjam (Qdisha) to
collected salt and brine samples from the salt
works of Aditya Birla — Grasim Ltd. In order to
increase the yield of solar salt. The feasibility
studies to increase the solar salt yield are done
and the proposal is submitted to the party for
sponsoring the project.

ufirT ST & 99RETE, 24-0%7HT & WHETRRP ¥R OR ARifTe e g
(250 TeT.GY.04.) Y FAT9AT

Installation of community scale arsenic removal plants (250 LPH) at Basirhat, 24-
Parganas of West Bengal

afisT @l & 24 awrT forer & adivere o Rem
el - FIFYE 41H. . e v Awde 9
whdl. wper 4 250 wffex ufy e it amar aer
RS TR & A e 2 T fay
T e § R wisaT #9700 3N 200 pg/
it ot v W W H 50 ey e
ToTeHS WS oM BT W 1000 wfiex 6 &nvar @
IR &8 & wenfie fomar T, g it fhead @1
IR @ ot @7 gf SuEw T T gud a9,
e §U et @1 ¥ ftheey ¥ oiRT T 3R
W @iem &, @ifts ot & aife o i de @
BT T Hebl
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Community-scale arsenic removal plants with a
capacity of 250 liters per hour were installed in
two schools located in Basirhat, 24-Parganas,
West Bengal: Sangrampur B.K.A.C. Institution
and Merudandi Board FP School. The arsenic
concentration in ground water was 700 and
200 pgfl respectively. Each resin column
contains 50 litre of arsenic selective resin. The
over-head tank of 1o0o0-liter capacity were
installed at terrace wherein the pretreatment
of water, using lime and alum, was carried out.
Thereafter, the decanted water is passed
through sand filter followed by resin column
for the final removal of arsenic from water.




fer: ufdm srer & wenfia sl se & 9

Figure: Arsenic removal plants installed at West Bengal.

IRferfar Sfafore Y TI FoR IR Py

Pilot scale cultivation of Gracilaria debilis

ifaferRan Sfaferd & Y §7 -17 W 9/ -18 FH 50  Gracilaria debilis cultivation was carried out at
2 & U9 W @ 7E) 3-5 fheime @ |t @7 50 raft scale from June-17 to March-18. 35 kg
SUET w42 % o fsar man aftea Snftare seed material was used per raft. The average
3.01% ¥ 4.49% T 3R siwd arrg &1 grwr  DOR was ranged from 3.01% to 4.49% and the
3.41 ¥ .53 T T AT Io m? & dg o dVerase biomass yield was ranged between

41 to 853 kgfr. m* and 2.5 ton fr. wt
& Wi 3R 2.5 T AT GO & GrT AT BT o . 53 kg:fr. wif 2
material was produced.

Feqre fdar m
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E 7 a —B-DGk
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heed? JaklT Aagd? Spel? OoedT RowdT Deod? ReedE Rebedd MuedE

Culure period LR

fer: AR Sfafor &1 Uraere UHT ov @l @i avdiy 3% a1 99 @7 el
Figure: Photograph of the Pilot scale cultivation of Gracilaria debilis and plot of biomass yield,
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FEIp s Iuevor FlewT (Fremsum)

Centralized Sophisticated Instrument Facility (CIF)

WEFR § e o AN W A e
e (HraerfieareE) § ffvwoes o9
gafeRer s waE sl dellga Sueor gl
(gueet otk wemdun) v samgfe e
gt e & fory ae v ol arpet ey @t
@ € ST Wafta fhar dar 8 (Eueer s
HiaEUh o & AMUR W fPewnee Aty &
ferepTer e AT ateoT ST A fadms Arfes
1ty s defie SeurE, R, g
3R T AEER & ST 16 e wreers
AR FE B GEwar ye @R & g anit &
F~1d e Suanl d G faega gEen |
Hufourd, e v ey gfawr ot A0
T, el o1 FER @ R It
fersereor @1 7 |am &1 gl 3 g amrTel &
an ¥ faega TR FRIE 6 dguRe ¥ a5 W
Heclt 81 e &t 7 afereer Flied afised Sue
gfaer grr ey v SEET femer & geRl @
eI SR et Bl

The Analytical & Environmental Science
Division and Centralized Instrument Facility
(AESD & CIF) at the Central Salt & Marine
Chemicals Research Institute (CSMCRI) in
Bhavnagar is a state-ofthe-art analytical
infrastructure managed by a team of highly
qualified and experienced professionals. AESD
& CIF is dedicated to providing support to
educational institutions, universities, national
and state government R&D laboratories, and
industries by offering sample testing services
and expert guidance, including the
development of analytical methods for a fee.
Equipped with an extensive range of advanced
analytical instruments, the AESD & CIF facility is
capable of conducting spectral measurements,
determining  structures, and performing
chemical analyses. Detailed information about
the facility and its capabilities can be found on
the institute's website. The table below offers
an overview of the types of sample analyses
conducted by the Centralized Sophisticated
Instrument Facility.

3riter 2017 - AT 2018 & SR Rl T &1 Rrasor
Details of the samples analysed during April 2017 - March 2018
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fersaor IqHT ferror fpg o AT Y eI | e @R
Analysis Instruments No. of samples analysed Total
Liquid: 'H = 2600; “C = 1418; *'P
FT-NMR (Bruker, 500 e abpa- by
NMR MHz) 2D=22;D.0ex=14. 4110
Solid State: ®C = 06; ¥'P = 06;
| 7AI = 06.
FT-MMR (Bruker, 200 MHz) | 'H =1227; ®C = 322, 1549
FT-IR spectrometer 2674
ST Spectrs (Perkin Elmer) N (Drift —12)
FT-IR, Carry 680 & Imaging Y
IR Imaging and ATR | Microscope Carry 620 ATR 850
(Agilent Technology) Solid/Liquid 20
LabRam HR Evolution
Raman Spectrometer HORIBA — 368
XRD (single crystal) | Bruker Smart Apex CCD | Analysed 174




C5IR-CSMCRI

| iversmime-eveedetne s

Philips X'pert MPD

AR paner) System Empyrean
TEM Analysis JEOL, Model JEM 2100 500
FE-SEM analysis JSM-7100F 1716
AFM NT-MDT (Ntegra Aura) 736
Thermal METZSCH, Mettler TCGA 1052
Toledo D5C & DMA 378
. Elernentar, Vario Micro
CHNS/O Analysis il 1378
Perkin Elmer, Optima Samples 5010
ICP-OES 2000 Elements 16354
X-ray Fluorescence :
(XRF) Bruker AXS, 54 Pioneer 18
Therme Fisher (1C5-5000°
lon Chromatography DC-Dionex) 426
[4]4]
Surface area Analysis ASAF 2010 SUI'faCE (Instrument
Analyzer under
replacement }
Particle size Mastersizer Particlesize 08
distribution Analyser
LC (Waters),
LC-MS (Q-TOFF) MS (Micromass) 2076
ABSCIEX,
MALRERRETOR Model:4Booplus 398
Luminescence s;nza Jo:ll n {:IF{};&IGE) 1212
spectra inburgh Inst. (p
pe 920H) 13428
Varian cary 500 3225
M Shimadzu, UV-3600 1761
Circular Dichroism
(CD) Polarimeter Jasco, Model J-815 526
Shimadzu 2347
FELS Waters 12211
GC Thermo, (Trace GC-Ultra) GO
Shimadzu (2010, M5
GC-MS QP2010) 1672
Elementar, Model Liguid
TOC TOC 620
NCSPC | Edinburgh Instruments
Correlated Single (0B920) 284
Photon Counting)
Anton Paar, Mod.Physica-
Rheometer MCR-301 107
Rancimat Biodiesel Rancimat 75

Matrohm
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C5IR-CSMCRI

Electrical and
Electrochemical

Potentiostat (PARSAT B 4? ;;;5
2273)
samples)
Potentiostat (Metrohm _ 4':; 4I';rs
Autolab) samples)
Bipotentiostat (Pine- _ 4{156 4I;rs
AFCEP1)
samples)
564 hrs
SMU (Keithley 26354) - (298
samples)
126 hrs
LCZ meter (Hioki IM3570) - (104
samples)
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1. oMY U [Research Papers]

Biopolymeric nanogel derived from functionalized glyvcogen towards targeted
delivery of 5-fluorouracil. Patra, P; Seesala, V. 5.; Das, D.; Panda, A. B.; Dhara, S.;
Pal, S. Polymer 140 (2018) 122-130.

Copper (II) triflate catalyzed regioselective and enantioselective propargylation of
isatin derivatives by using allenylboronic acid pinacol ester. Gupta, N.; Tak, R.;
Mazish, M.; Jakhar, A.; Khan, N. U. H.; Kureshy, R. I. Euro I. Org Chem 11 (2018)
1384-1392.

Transformation of substituted glycals to chiral fused aromatic cores via annulative
pi-extension reactions with arynes, Hussain, N.; Jana, K.; Ganguly, B.; Mukherjee,
D. Organic Letters 20 (2018) 1572-1575.

Structural evolution during nucleation of Si-rich LTA nanocrystals from colloidal
solution. Singh, P. 5.; Aswal, V. K.; Chaudhri, 5. G.; Schwieger, W. Microporous
Mesoporous Materials 259 (2018) 99-110.

C-phycoerythrin as a colorimetric and fluorometric probe for the sensitive, selective
and quantitative detection of Cu?" in aqueous samples. Ghosh, T.; Vyas, A.; Bhayani,
K.; Mishra, S. Journal of Fluorescence 28(2018) 671-680.

Graded agaroses directly from seaweed biomass: A sustainable tool for developing
clean chemical process. Vadodariya, N.; Chaudhary, J. P.; Raval, H.D.; Meena, R.
Process Biochemistry. 66 (2018) 171-175.

Graphene oxide—polyaniline as a water dissociation catalyst in the interfacial layer of
bipolar membrane for energy-saving production of carboxylic acids from
carboxvlates by electrodialysis. Manohar, M; Shahi, V. K. ACS BSustainable
Chemistry Engineering. 6 (2018) 3463-347.

A novel reverse osmosis membrane modified by polyvinyl alcohol with maleic
anhydride crosslinking. Samnani, M.; Rathod. H.; Raval, H. Materials Research
Express 5 (2018) 035-304.

Co-production of syngas and potassium-based fertilizer by solar-driven
thermochemical conversion of crop residues. Muller, F.; Patel, H.; Blumenthal, D.;
Pozivil, P.; Das, P.; Wieckert, C.; Maiti, P.; Maiti, S.; Steinfeld, A. Fuel Processing
Technology 171 (2018) 89-99,

MNanosystems for drug delivery of coenzyme Q10 Paroha, S.; Chandel, A. K. 5.;
Dubey, R. D. Environmental Chemistry Letters 16 (2018) 71-77.

Functionalized cubic mesoporous silica as a non-chemodosimetric fluorescence
probe and adsorbent for selective detection and removal of bisulfite anions along with
toxic metal ions. Chatterjee, S.; Paital A. R. Advanced Functional Materials 28
(2018) 1704726,
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Tracking HOCI concentrations across cellular organelles in real time using a super
resolution microscopy probe. Ali, F.; Aute, 5.; Sreedharan, 5.; Anila, H. A.; Saeed,
H. K.; Smythe, C. G.; Thomas, J. A.; Das, A. Chemical Communications 54 (2018)
1849-1852.

A BF:.EtO catalyzed atom-economical approach to highly substituted indole-3-
carbinols from nitrosobenzenes and propargylic alcohols. Muthusamy, S.;
Balasubramani, A.; Suresh, E. Organic & Biomolecular Chemistry 16 (2018):756-
764.

Anti-organic fouling and anti-biofouling poly(piperazineamide) thin film
nanocomposite membranes for low pressure removal of heavy metal ions. Bera, A.;
Trivedi, J. S.; Kumar, S. B.; Chandel, A. K. S.; Haldar, 5.; Jewrajka, 5. K. Journal of
Hazardous Materials 343 (2018) 86-97.

Experimental cultivation of Gelidium pusillum in open sea along the south east Indian
coast. Veeragurunathan, V.; Vadodariya, N.; Chaudhary, J. P.; Gogda, A.;
Saminathan, K. F.; Meena, R. Indian Journal of Geo-Marine Sciences 47 (2018) 336-
345,

Seaweed extract as organic bio-stimulant improves productivity and quality of rice
in eastern Himalayas. Layek, J.; Das, A.; Idapuganti, R. G.; Sarkar, D.; Ghosh, A.;
Zodape, S. T.; Lal, R.; Yadav, G. 5.; Panwar, A. 5.; Ngachan, 5.; Meena, R. S.
Journal of Applied Phycology 30 (2018) 547-558.

Studies on synthesis of plasma fusion relevant tungsten dust particles and
measurement of their hydrogen absorption properties.  Sarmah, T.; Aomoa, N.;
Sarma, S.; Deshpande, U.; Satpati, B.; Srivastava, D. N.; Kumar 5.; Kakati, M.; De
Temmerman, G. Fusion Engineering and Design 127 (2018) 120-126.

Futhenium-hydrotalcite (Ru-HT) as an effective heterogeneous catalyst for the
selective hydrogenation of CO: to formic acid. Maru, M. 5.; Ram, S.; Shukla, R. S.;
Khan, N. U. H. Molecular Catalysis 446 (2018) 23-30.

A simple, quick and novel protocol for biaryl synthesis using LiCl-promoted in situ-
generated Pd nanoparticles. Phukan, P.; Boruah, P. R.; Gehlot, P. 5.; Kumar, A.;
Sarma, D. Applied Organometallic Chemistry 32 (2018) e4009.

Efficient bipolar membrane with functionalized graphene oxide interfacial layer for
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Patent
SN Title Inventors Application
Number
A new regent for specific Firoj Ali, Sunil Babanrao
1 |detection of HOCI in Aute, Anila Hoskere Ashok, 200711016120

physiological condition Suman Pal, Amitava Das
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Zero-effluent process for the
recovery of high purity 5-

Famavatar Meena, Adimurthy
Subbarayappa, Faisal

2 hydroxymethyl furfural (HMF) | Kholiya, Kamalesh Prasad, ANLELRALS SR
from aqueous agar solution Meena Rajnikant Rathod
Biodegradable nonisocyanate Sumit Kumar Pramanik,
3 |polyurethane nanocapsules and | Amitava Das 201711022956
process for preparation thereof
A novel compound for the Sumit Kumar Pramanik,
4 |detection of adenine and process |Harwinder Singh, Amitava 201711023582
for preparation there of Das
Process for the preparation of Noor Ul Hasan Khan,
5 |epoxides from alkenes using Rukhsana Ilyas Kureshy, 201711024331
glycoluril as organic promoter | Parth Patel, Sekhar Nandi
A process for the preparation of | Sweta Binod Kumar, Sumit
curd Kumar Pramanik, Krishna
6 Haresh Bhai Raval, Amitava LR U
Das, Soumya Haldar
A zero liquid discharge process |Kamalesh Prasad, Pratyush
for the production of alginic acid | Maiti, Chandrakant Mukesh,
i and its derivatives from Krishna Kanta Ghara A SRR
alginophytes
MNovel membrane composite, its | Soumya Haldar, Sweta Binod
method of preparation and use Kumar, Ambika Hemant
8 thereof for bacterial detection in | Shinde 201711029800
contaminated water
A process for preparation of Ishan Hareshbhai Raval,
seaweed based nanoparticles and | Soumya Haldar, Moradeeya
9 |its application for dna isolation | Pareshkumar Ghanasyvambhai, | 2001711041442
Manali Jagdishbhai Rathod,
Shaik Basha
A novel process for the Suresh Kumar Jewrajka,
preparation of thin film Jaladhi Sanjaykumar Trivedi,
i composite nanofiltration Dixit Vinubhai Bhalani SUEEIAORZESS
membrane
Amino acid based paramagnetic | Arvind Kumar, Hariom
11 |ionic liquids for t] and t2 dual- | Gupta, Praveen Singh Gehlot, | 201711043528
mode mri contrast Mangal Singh Rathore
A Process for the preparation of | Parth Patel, Sekhar Nandi,
a- Noor Ul-Hasan Khan,
12 L—l"]fi}:—t’LCINNAMALDEHYDE Rukhsana Ilyas Kureshy 201811000291
PENTYLCINNAMALDEHYDE
using recvele organocatalyst
13 UV shielding bio-derived furanic | Kannan Srinivasan, 201811003807

polymers

Rajathsing Kalusulingam,
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Gajula Sampath, Koilraj
Paulmanickam, Duraikkannu
Shanthana Lakshmi

A compound for the detection of

bio-thiols and process for

Hridesh Agarwalla, Sumit
Kumar Pramanik, Ajoy Pal,

L preparation thereof Ramesh Anna Joshi, Amitava Ll
Das
HRAT Uee F&Ig: (15 9T 3ATaE)
[Indian Patent Granted: (15 Patent Applications)]
Patent
SN Title Inventors Application
Number
Plant extract for treating anxiety | Meena Rajnikant Rathod,
disorders Bhupendra Dhanvantrai
Shethia, Jayant Batukrai
Pandya, Prakash Jagjivanbhai
1 Dodiya, Gautam Palit, 285895
Manavi Chatterjee, Shibani
Sen Gupta, Ashok Kumar
Agarwal, Vinay Kumar
Khanna
An improved process for water |Pushpito Kumar Ghosh,
purification Sreekumaran Thampy,
Babulal Surabhai Makwana,
2 Girish Rajanikant Desale, 285898
Vinod Kumar Shahi, Sohanlal
Daga
Process for manufacture finely |Raksh Vir Jasra, Hareh
precipitated silica Mahiptalal Mody, Rajesh
3 Shantilal Somani, Hart Chand 287457
Bajaj, Dipak Balwantrai
Shukla, Niraj Ramesh
Preparation of polymeric Prit Pal Singh Anand,
4 compositions for arsenic Kiritkumar Mangaldas Popat, 287502
removal from ground waters Gangadharan Deenadayalan,
Ajitsinh Prabhatsinh Gohil
Process for the preparation of  |Raksh Vir Jasra, Chintasinh
5 molecular sieve adsorbent for | Dharmendrasinh Chudasama 287734
selective adsorption of oxygen
from air
A non-catalytic electrochemical | Ramachandraiah Gadde,
& | membrane process for the Susarla Venkataramakrishna 287941

Sarma, Vadakke Puthoor
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preparation of solid pottasium | Mohandas, Bharti

iodate Gunvantray Shah, Rahul
Jasvantrai Sanghavi,
Mansukh Nanubhai Parmar

Process for recovery of sulphate | Pushpito Kumar Ghosh,

of potash Kaushik Jethalal Langalia,
Maheshkumar Ramniklal

Gandhi, Rohit Harshadray
Dave, Himanshu
Labhshanker Joshi, Rajinder
7 MNath Vohra, Vadakke 288182
Puthoor Mohandas, Sohan
Lal Daga, Koushik Halder,
Hasina Hajibhai Deraiya,
Ramjibhai Devjibhai Rathod,
Abdulhamid Usmanbhai
Hamidani

An improved process for the Subbayarappa Adimurthy,
eco-friendly praparation of 3,5- |Gadde Ramachandraiah,

" dibromo-4-hydroxybenzonitrile |Girdhar Joshi, Rajendra Patil, 289555
Maheshkumar Ramniklal
Gandhi, Mallampati
Subbareddy, Pratyush Maiti
An improved process for Pushpito Kumar Ghosh,
preparation of fatty acid methyl | Subbarayappa Adimurthy,
ester (biodiesel) from Mahesh Ramnikbhai Gandhi,
triglycerides oil through Nilesh Kumar Kanjibhai
transesterification Vaghela, Meena Rajnikant
Rathod, Bhupendra
g Dhanvantrai Shethia, Jayant 289744

Batukrai Pandya, Rajendra
Amrutlal Parmar, Prakash
Jagjivanbhai Dodia, Mehul
Ghanshyambhai Patel,
Dahyabhai Revabhai Parmar,
Sanat Natawarlal Patel

Green catalytic process for the | Raksh Vir Jasra, Beena
synthesis of acety] salicylic acid | Tyagi. Manish Kumar Mishra
An improved catalytic process | Noor-Ul-Hasan Khan,Saved
for the preparation of epoxides |Hasan Razi Abdi,Rukhsana
11 | from alkencss Ilyas Kureshy,Surendra 290418
Singh,Irshad Ahmed,Raksh
Vir Jasra,Pushpito Kum
Method of recycling of by- Pushpito Kumar Ghosh,
products for the production of | Haresh Mahipatlal Mody,

10 289784

12 291047
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C5IR-CSMCRI

soda ash and ammonium
sulphate

Rajesh Shantilal Somani,
Pratyush Maiti,
Maheshkumar Ramniklal
Gandhi, Hari Chand Bajaj,
Jatin Rameshchandra
Chunawala

13

Improved process for
simultangous recovery of
industrial grade pottasium
chloride and edible salt
enriched with KCI (low sodium
salt) from bittern

Rajinder Nath Vohra,
Pushpito Kumar Ghosh,
Ashokkumar Bhagvanjibhai
Kasundra, Himanshu
Labhshanker Joshi, Rohit
Harshadray Dave,
Maheshkumar Ramniklal
Gandhi, Kaushik Jethalal
Langalia, Koushik Halder,
Sohan Lal Daga, Ramjibhai
Devjibhai Rathod, Hasina
Hajibhai Deraiya,
Purashottambhai Ravajibhai
Jadav, Cadakke Puthoor
Mohandas, Abdulhamid
Usmanbhai Hamidani

291770

14

A process for the preparing
detergent builder zeolite a from
kimberlite tailings

Jasra Raksh Vir, Somani
Rajesh Shantilal, Mody
Haresh Mahipatlal, Bajaj Hari
Chand, Chunawala Jatin
Shantilal, Ghelani Devendra
Laljibhai, Ranpara Hemal
MNarendrakumar, Barochiya
Dipti Jivanbhai, Suresh
Chandra, Dhar M. K., C.
Keshav Rao, Kamlesh Kumar

292348

High flux hollow fiber
ultrafiltration membranes

Alamuru Venktarami Reddy,
Paramita Ray, Puyam
Sobhindro Singh, Kallem
Parashuram, Sandipkumar
Maurya, Jitendra
Jaydevprasad Trivedi

293528
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e Ude IRR: (4 nfisaRY & fow 9 9de amaem)
[Foreign Patent filed: (9 Filed for 4 Inventions)]

Patent
SN Title Inventors Country Application
Number
An improved fast and Kannan Srinivasan, 15/518217 us
selective process for the | Sreedhar 15801505.7 EP
preparation of 7- Gundekari
1. | valerolactone by catalytic
hydrogenation of levulinic
acid using Ru-based
catalysts
A device for collecting | Sweta Binod
water sample to Kumar, Soumya
2 |concentrate diversified Haldar, Amit PCT/IN2017/050440 WO
bacteria from different Bhattacharya,
water depth Paramita Manna
A process for the Pratyush Maiti,
preparation of potassic Soumya Haldar,
3 fertiliser from alcohol Subarna Maiti FCT/AN2018/050100 L
distillery effluent
Integrated process for Pratyush Maiti, . -
potash recovery from Krishna Kanta B i
biomethanated spent wash | Ghara, Soumya 15/758458 us
with concomitant Haldar, Neha
4 environmental Pratap Patel, BR112018004742-2 BRE
remediation of effluent Subarna Maiti,
Prasanta Das, IR01001436 TH
Charola
Samirkumar P00201801758 ID
Kanjibhai
el 9T Wi (12 snfaresrt & frg 15 9T amaem)
[Foreign Patent Granted: (15 Granted for 12 Inventions)]
Patent
SN Title Inventors Country Application
Number
Production of high purity | Pushpito Kumar
salt with reduced levels Ghosh, Sumesh
I | of impurities Chandra 2834193 EP
Upadhyay,
Vadakke Puthoor
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C5IR-CSMCRI

Mohandas, Rahul
Jasvantrai
Sanghavi, Babulal
Rebary

Improved process for the
preparation of agarose
polymer from seaweed
extractive

Ramavatar Meena,
Kamalesh Prasad,
Arup Kumar
Siddhanta,
Pushpito Kumar
Ghosh,
Gauravkumar
Kishor Mehia,
Bharatkumar
Kalidas Ramavat,
Meenakshi
Sundaram
Ganesan,
Bhavanath Jha,
Avinash Mishra,
Mahesh
Ramniklal
Gandhi, Pradeep
Kumar Agarwal,
Karuppanan
Eswaran

1-2011501869

PH

2756520

CA

Double fortified salt
compaosition containing
iron and iodine and
process of preparation
thereof

Jatin
Rameshchandra
Chunawala,
Pushpito Kumar
Ghosh,
Maheshkumar
Ramniklal
Gandhi, Satish
Hariray Mchta,
Mrunalben
Vinodray Sheth

9675098

us

Production of potable
water from highly saline
sub-soil brine in salt
works using exhaust
waste heat form diesel
engine employed round
the clock during the salt
manufacturing season to
charge the salt pans with
susoil brine

Pushpito Kumar
Ghosh, Girish
Rajanikant Desale,
Bhavin
Hasmukhlal
Khatri,
Rajeshkumar
Maranbhai Patel,
Sanatkumar
Matavarlal Patel,

AP4180

AP
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wireEe-fvaraeiime g
CSIR-CSMCRI

Mahesh
Famjibhai Gajjar,
NMiitin Ganesh
Borle

A device for efficient and
cost-gffective seaweed
harvesting for large-scale

Pushpito Kumar
Ghosh, Vaibhavy
Ajit Mantri,

commercial application | Jayanta Kumar
Pothal, 0736984 us
Veeraprakasam
Veeragurunathan,
Sangaiya
Thiruppathi
Novel ion exchange Chatterjee Uma,
membrane and the Suresh Kumar
process of preparation Jewrajka, 0745432 us
thereof Sreekumaran
Thampy
An enviornment friendly | Maheshkumar
cycle process for the Ramniklal
production of high purity | Gandhi, Jatin
soda ash with reduced Rameshchandra
fluoride content from Chunawala, 3854 .
mineral trona Pratyush Maiti,
Kiritkumar
Mangaldas Popat
Preparation of nutriant P Kumar, MP
rich salt of plant origin Reddy, JB
Pandya,
Shambhubhai J,
SM Vaghela, MR P10205773-5 BR
Gandhi, RJ
Sanghvi, VGS
Kumar, MT Shah
An improved process for | Hari Chand Bajaj,
the preparation of 2- Sayed Hasan Razi
phenyl ethanol by Ahbdi, Rukhsana SRS 4B
catalytic hydrogenation Ilyas Kureshy,
of styrene oxide MNoor-Ul Hasan
Khan, Aasif
Asharafbhai 2791095 EP

Dabbawala, Tamal
Roy

2544995
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Preparation of inorganic | Ajeet Singh,
hydrogels with alkali Bishwajit Ganguly 2544995 EP
halides
Method of recycling of | Pushpito Kumar
by-products for the Ghosh, Haresh
production of soda ash Mahipatlal Mody,
and ammonium sulphate | Rajesh Shantilal
Somani, Pratyush
Maiti,
3 e 2013234427 AU
Ramniklal
Gandhi, Hari
Chand Bajaj, Jatin
Rameshchandra
Chunawala,
Sumesh Chandra
Upadhyay
Improved household Subarna Maiti,
solar still with easy Pankaj Arvindbhai
operation and Patel, Chitangi
maintenance and Bhatt, Jitendra
enhanced output Narsinhbhai
12 Bharadia, Mahesh SR =
Ramyjibhai Gajjar,
Pratap Sashikant
Bapat, Pushpito
Kumar Ghosh
4. Wrenfrd swaiaRT [Technology Transfer]
SN Name of Technology
cror Y R HITZAH HoHE T AITZAH FATLIEE FT A9 F40 F (o0
Date of Transfer T . )
05-03-2018 Common effluent treatment for separation of sodium

sulphate and sodium chloride technology

= fafer 7 32v7 e F arefw, 97 7% & 72 7 =9 9 7 90, F g
TAAETEA AT TALT FATAAT GIOT AT 31 F4¢ F 9[F T0F fAFar 21 72
HIETH FA15E A7 AMSTT Fohe F 41 TTTHA-FHT TATAAT FT7 F7 ATH
Tz Ziiae o g1 atEar # oifEs =7 & 5 safie w1 998 Tade

I F 1T, a12 H A12a9 Tohe F1 Gedigd F747 7 39 A9 F 978 +
=T A AT AR F T S S A O FT A R FAT o 8198
ataT ArTa-waraeftear F1 a7 TEd g7 98.5 wi% F wfdE egar e aifEaw
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FATEE 3017 AIZaH A=he 7 AR FT AHIT 247 81 T Ig 9531 91 30713
HEeA T SATEATAT qoF 7ad 2|

This method aims to extract pure salts from solid waste produced by textile and
tannery operations, following the evaporation of RO reject until it becomes dry.
This is achieved by leveraging the temperature-dependent solubility differences
between sodium chloride and sodium  sulfate. The procedure includes
mechanically washing the solid waste with a saturated brine solution,
subsequently crystallizing sodium sulfate, and recycling the remaining saturated
bring to enhance the quality of subsequent batches of solid waste. This process
allows for the recovery of sodium chloride and sodium sulfate with purities
exceeding 98.5 wi%, all while maintaining cost-effectiveness. These high-purity
products hold significant commercial value.

. At dewga R amfie (w9 =3ta) &
T A R | -
Date of Transfer | | o =T i rerer £ it

Recovery of organics and potash from molasses based
10-01-2018 S
alcohol distillery effluent (spent wash).

Tg VAT (B9 0 owwe e aeeae Wi § weam 7 oafdy)
FEfeafis &t gfa =7 = 77 ¥ 50-60 F1 afat= o= o w7 i qerraer
yat Fwedt 21 26 FfFams v e e warrde ¥ s wr giatea s
T IS § qod AfdT IeATRT (ST, TS TAE, T AT ATELT, AiH AT FAA
i) FF T F AT #7 w9 a9 2

The technology (up-scaled in collaboration with M/s, Chem Process Systems Pt,
Ltd.) provides scope for distilleries to generate additional revenue of ¥ 50-60 per
tonne of cane. This can be achieved through recovery of value added products
(viz., potash fertilizer, cattle feed binder, activated carbon ete.) from spent wash
while ensuring compliance with regulatory *Zero Liquid Discharge™ norm.

corerierr 4 Ry ATLTIO 331 A ZT ST F17 /T 747 #9007 F o0
it s &
Date of Transfer : : : :
Membrane based kit for bacterial load detection by simple
19-12-2017
colour change.

7z Tz v frett 77 ¥ wry Rmee 7 € 2 ot v f@fere = o vF wEe
=1 BT 2, 91 B s S JA0 § saa a2 A1 #1 T4 790 § T4 a497aT
21 Brett # ottt % ofa v ey aredor 2an 2, G arft § g 7
ot FftTar s sire sl 2 wman 21 afomeeresy, o et & oftae
FET AT T ITIE FIAT 9% F7 34 8, o fio=g § azara 2@ 21 72 fro=
qfEdT =12 F I ° uF IeAa|Ary gaard #1 e F2ar g, G ot g ge
T I AT T H Fa AT 21 T TR, SAnremET a1 et fore A
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#FT A eTFAT F AT T80 37 TFAT FT AEET F TG>T AT AF4T 21 THE AATET,
oz 1 Fwra et 21

TH HAT-ArTA a7 2T 21 # 2018 H avares seare, wiEar fFwr
A ST [T | gEiET G A an

This kit is designed with a membrane strip containing a specific dye and a carbon
source, enabling the detection of live bacteria in various water sources. The
membrane possesses a unique attraction to bacteria, causing any bacteria present
in the water to be drawn to it. As a result, the bacteria begin to utilize the carbon
source within the membrane, causing a shift in pH. This pH change triggers a
noticeable shift in the color of the dye, changing the water from its original color
to a shade of pink. This color change can be easily observed without the need for
specialized equipment, a laboratory, or highly skilled personnel. Furthermore, the
kit is affordably priced.

This sensor-based technology was recently honored with the Biotech Product,
Process Development, and Commercialization Awards in 2018,

ey Ry | TR (TEA ) FAfafErer gaerEr F w7
Date of Transfer l . . .
16-11-2017 Knowhow for cultivation of Gelidiella acerosa in the sea
{coastal water).

FAAT FEIreEs = (Tave) FEfe w= i v aE 1 F A auean =
FIAT £ ETATH, ST FT qLOAT FAA F TI06 H (=0T g1 AT BT H T |
ATIA F AATT, Ire, AUATHA BIL FAT-T471 7 =7 247 s7e7 21 o6 2 weawd
FT AT F W H A2 ATl Tt 7 AT 337 9747 81 39 wea st f7 aag Hat
AT AAATT FIAT Z1 TATAT A § ATAT 2 AT T T SAFI0 1 ATTATA F AT

H AT ATAT 2, ST Teq7] 6 AT A1 AUE AT & A1 VA A TTIE e 7 a1 (AT
H 3 firdT) & 5 HEET A1 FEHI AT 1 TT AT FT ATH F FH TT A7
STAT 21 AfAferaT £ F2rs 90 T 120 FBAt F saerer 9v fave F #ftd awr
FrEF7 A AT G F1 i 3tE & o g 07 ge 77 i et 21 s,
T T2 8-10 T AT SraTer T2T FAT 2

The current suspended stone (SS) method shares similarities with the floating raft
technique. However, it diverges in the way seedlings are sccured. Instead of
directly fastening the seedlings to the rope, they are affixed to relatively small
calcarcous stones. These stones are then suspended from ropes that hang from the
bamboo frame. The surface of these stones is porous and uneven. Scedlings,
weighing approximately 2 grams in fresh weight, are secured to nylon threads,
which are wound around the stones and hung 5 centimeters below the
polypropylene ropes (3mm in diameter). These ropes are fastened across the
bamboo frame. Harvesting of Gelidiella 1s performed at intervals of 90 to 120
days by cutting the erect portion of the alga while leaving the basal portion on the
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stone for continued growth., On average. a single raft yvields 8-10 kilograms of
fresh weight.

o &t 7ty | @ dere- g a qaee aEt dare 9w i afE)

Date of Transfer | Process for the liquid seaweed fertilizer from brown
19-09-2017 algae-Sargassum.

Fearas it gfwar % fem, afEewr £ @t F grern & gt dare a=ot 7
F2 TN FeaTa ot v G S wa #| 3EeT At A ave ot deEre ey
FF-FAeE (AU F =7 # 60-80 frAramr 91y F faw w=dw #iv 5
FreTrTs 5 AT raTe AT | 237 UTH HAATT ATe/AT 481 TTH FTAET
T BT AHAT 21 HTTHAEAT-HTATHATATAE | AT g1 7 0497 997 &
T wemEdiET (2-10% IT9RT #=97) ®E F 99/ I F aqudn & aiorEeEE
T2 FEAT H ITH F 10% & 30% TF U g 21 ATTAAF Io0ET F o
et £1 area #§ w2 g wr areda) At G aar 2

ST fEm § v vz & qaEnt F A frrgardae-diraraftareers

A ST TR 2016 Hroasrssr-drauaHtaresrs asEa £ 95
ERIEE

During the process of production, multiple useful products can also be obtained
from seaweed residue through the method of the invention. Its economic benefit
could be as much as 60-80 Kg of plant growth promoter in the form of liquid
seaweed plant bio-stimulant (LSPB) and 237 g cellulose and/ or 481 g biochar
from 5 kg of dry seaweed biomass. Preliminary studies at CSIR-CSMCRI showed
that the foliar/ soil application of LSPB (2-10 % usage level) form resulted in
yield improvement from 10% to 30% in several crops. The technology has been
licensed/ transferred to several industries in India for commercial production.

CSIR-CSMCRI Best Technology Award 2016 for S&T Innovations in
biological sciences was bestowed to CSIR-CSMCRI Scientists.

iz offz segrfhege i e fe dmifSre (FrreeT)
wraTaeer ft A | fraet siteqiiEe Gt sie afife ats a9 & a1t
Date of Transfer | Flat sheet ultrafiltration and Thin film composite (TFC)

10-04-2017 reverse osmosis membrane and spiral module making
technology.

grerfirT e F B % o ad s e 2

o w2 offz srezTihezee (o) et R afEar

o T2 ofiz aadt e Farfere (Froeft) e Fair afEmn

o FeEThezerd 37 ot Breedt s & oo afde wisge (4080, 8080
THIT) FATATI

fEret wad:
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o T fEAT F AT MWCO 70-120 kD, 600-900 Im-2hr-! 71 @50psi
o Foeaft et & o 1000<FiE <6000y, 96-98% FwF weA1Fia,
50-65 TATH-2hr! T @ 250 Fromers)

Technology package comprises of know-how for

» Flat sheet ultrafiltration (UF) membrane manufacturing process

» Flat sheet thin film composite (TFC) membrane manufacturing process

» Spiral module (4080, 8080 type) making for ultrafiltration and TFC
membrane applications.

Membrane performance:

¢ For UF membrane: MWCO 70-120 kD, 600-900 Im-2hr! flux @50psi.
e For TFC membrane:1000<Feed <6000ppm, 96-98% salt rejection, 50-65 Im-
2hr! flux (@ 250 psi.

5. ¥l F Hifas | Wﬁﬁﬁ [Oral/ Poster presentation in conferences]

1S uftdeat 201718 | ANNUAL REPORT 201718

Presentation: Salinity induced regulations of organic metabolites, ion homeostasis
and antioxidative defense maintain the redox status of the cells and the structural
integrity of photosynthetic apparatus and contribute in salinity tolerance of the xero-
halophyte Haloxvlon salicornicum; Authors: Panda A, Rangani J, Patel M, Parida
A. K.. Conference: 8th International Conference Photosynthesis and Hydrogen
Energy Research for Sustainability-2017; Venue: Dept. Plant Sci., School of Life
Science, Univ. of Hyderabad.; Date: 30 Oct- 04-Nov. 4, 2017,

Presentation: Proficient modulations of the antioxidative defense system and ion
homeostasis maintains the structural and functional integrity of the photosynthetic
apparatus and confer drought tolerance in the facultative halophyte Salvadora persica
L., Authors: Rangani J, Panda A, Patel M, Parida A. K.; Conference: 8th
International Conference Photosynthesis and Hydrogen Energy Research for
Sustainability-2017; Venue: Dept. Plant Sci., School of Life Science, Univ. of
Hyderabad.; Date: 30 Oct- 04-Nov. 4, 2017,

Presentation: A novel approach to detect Hg contamination in sea water as well as
waste water; Authors: Sarbartha Mukhopadhayay, Romil Mehta, Paidi Murali
Krishna, Subir Kumar Mandal and Amit Bhattacharya; Conference: Recent trends
on Membrane Separation Technology; Venue: CSIR-CSMCRI, Bhavnagar, Gujarat;
Date: 22-23, Nov 2017,

Presentation: Thin film Composite Membranes: orchestrating interfacial
polymerization reaction and separation performance for phenyl urea pesticides;
Authors: Romil Mehta and Amit Bhattacharya; Conference: Recent trends on
Membrane Separation Technology: Venue: CSIR-CSMCRI, Bhavnagar, Gujarat;
Date: 22-23, Nov 2017.



Presentation: Cross-linked thin Poly(vinyl alcohol) membrane supported on
polysulfone in Tea polyphenol separation; Authors: Mayank Saxena, Puyam Singh
and Amit Bhattacharya; Conference: Recent trends on Membrane Separation
Technology; Venue: CSIR-CSMCRI, Bhavnagar, Gujarat; Date: 22-23, Nov 2017.

6.  Presentation: Porous silicon based optical sensor for mercury detection; Authors:
Nalin H. Maniya, Jibinl A., Divesh N. Srivastava; Conference: 5th Nano Today
Conference; Venue: Organized by the Nano today journal, the Institute of
Bioengineering and Nanotechnology (IBN) and Elsevier, Hawaii, USA: Date: 06-10
Dec, 2017.

7. Presentation: Present status of Kappaphyeus alvarezii in Indian scenario; Authors:
Subir Kumar Mandal, Veeragurunathan V., Vaibhav A Mantri, M. Ganesan;
Conference: Status of Invasive Alien Species in India; Venue: Status of Invasive
Alien Species in India.; Date: 14-15 Dec, 2017.

8.  Presentation: Fabrication of composite membranes using copper metal organic
framework for energy application; Authors: Gahlot, S.; Rajput, A.; Kulshrestha, V.;
Conference: 62™ DAE Solid State Physics Symposium: Venue: DAE convention
center, Anushaktinagar Mumbai; Date: 26-30 Dec. 2017.

9.  Presentation: Thermal and Mechanical Analysis of PVA / Sulfonated Carbon
Nanotubes Composite; Authors: Yadav, V: Sharma, PP; Rajput, A; Kulshrestha V;
Conference: 62" DAE Solid State Physics Symposium: Venue: DAE convention
center, Anushaktinagar Mumbai; Date: 26-30 Dec. 2017.

10. Presentation: Elcctrowinning of Zinc from Acidic Sulphate Solutions on Plastic
Chip Electrode; Authors: Dilip B Parmar, Divesh N. Srivastava; Conference:
Mational Conference on Recent Innovation in Science (NCRIS2018); Venue: RK
University, Rajkot, Gujarat; Date: 19-20, Jan 2018,

11. Presentation: Efficient electro-catalytic Hydrogen production using fully exfoliated
colloidal MoS: nanosheet; Authors: Anirban Paul, Arka Saha, A. B, Panda, Divesh
M. Srivastava; Conference: International conference on Nanomaterials for Energy
Conversion and Storage Applications (NECSA 2018); Venue: PDPU, Gandhinagar;
Date: 29-31, Jan 2018,

12. Presentation: Application of porous silicon in solar cell; Authors: Nalin H. Maniya,
Jibinlal A., Divesh N. Srivastava; Conference: International conference on
Nanomaterials for Energy Conversion and Storage Applications (NECSA 2018);
Venue: PDPU, Gandhinagar; Date: 29-31, Jan 2018,

13. Presentation: Electrowinning of Zinc from Acidic Sulphate Solutions on Plastic
Chip Electrode; Authors: Dilip B Parmar, Divesh N. Srivastava; Conference:
Conference on Electrochemistry in  Advanced Materials, Corrosion and
Radiopharmaceuticals (CEAMCR 2018); Venue: BARC, Mumbai; Date: 15-17 Feb.
2018.

14. Presentation: Fabrication of A Polyaniline Transduced Imidazole Based
Conductometric Sensor for Rapid Detection of Cyanide; Authors: Anirban Paul,
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15.

16.

Divesh N. Srivastava; Conference: Conference on Electrochemistry in Advanced
Materials, Corrosion and Radiopharmaceuticals (CEAMCE. 2018); Venue: BARC,
Mumbai; Date: 15-17 Feh. 2018,

Presentation: An indigenously screened bacterial isolate for the degradation of a
sulfonated dye: Authors: A. Dave, M. Bhatt, G. Bhojani & M. A. Kumar;
Conference: International Conference on Civil, Mechanical and Chemical
Engineering and Technologies (ICCMCT); Venue: SVS College of Engineering,
Coimbatore; Date: 23-24 Feb, 2018,

Presentation: Production and characterization of xylanase from Streptomyces
labedae strain RD16; Authors: E. Dholakiva, K. H. Mody & M. A Kumar;
Conference: International Conference on Civil, Mechanical and Chemical
Engineering and Technologies (ICCMCT); Venue: SVS College of Engineering,
Coimbatore; Date: 23-24 Feb, 2018,

Presentations in the XXXI1 Gujarat Science Congress:

Venue: Zhaverchand. Meghani Auditorium, Bhavnagar jointly organized by CSIR-
CSMCRI & M. K. Bhavnagar University.

Date: 04-05 February 2018,

17.

18.

19.

20.

21.

22.

24,

Presentation: Pesticides separation from water by tailor-made thin film composite
membrane; Authors: Romil Mehta and Amit Bhattacharya.

Presentation: Maodified Polysulfone ultrafiltration membrane for tea polyphenol
separation; Authors: Mayank Saxena, Puyam 5. Singh, Amit Bhattacharya.

Presentation: Plastic Chip Electrode: A Versatile Platform for Electrochemical
Applications; Authors: Anirban Paul, Dilip B Parmar, Divesh N. Srivastava.

Presentation: Porous silicon based optical sensor for mercury detection; Authors:
MNalin H. Maniya, Jibinlal A., Divesh N. Srivastava.

Presentation: Insight into the effect of seaweed extracts application on peanut
productivity; Authors: Gopal Bhojani, Arup Ghosh.

Presentation: Synthesis and multi-responsive self-assembly of cationic multiblock
copolymers; Authors: Bhingaradiva Nutan, Arvind K. Singh Chandel, Suresh K.
Jewrajka.

Presentation: Dually crosslinked injectable cytocompatible hydrogels for wound
healing and tissue engineering application; Authors: Arvind K. Singh Chandel,
Suresh K. Jewrajka.

Presentation: Antimicrobial and antioxidant potential of macroalgae from Gujarat
coast; Authors: Krishna Raval, Gopal Bhojani, Shruti Chatterjee.
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26.

27.

28.

29.

30.

3l

32.

33.

35.

3o.

37.

Presentation: Purification, chemical characterization, antioxidant and in vitro
anticancer activities of a polysaccharide extracted from Isabgol (P. ovata) leaves;
Authors: Manish Kumar Patel, Bhakti Tanna, Avinash Mishra, Bhavanath Jha,

Presentation: Natural preservatives for natural products: Bacterial e-polylysine for
microalgal pigments: Authors: Khushbu Bhayani, Sourish Bhattacharya, Sandhya
Mishra.

Presentation: Characterization and multiple applications of cellulase from marine
microbial source; Authors: Freny Shah, Sandhya Mishra.

Presentation: Screening and characterization of zeaxanthin producing bacteria
across Gujarat coast; Authors: Shristi Ram, Sandhya Mishra.

Presentation: Co-cultivation of microalgae and siderophore producing bacteria;
Authors: R. Soundarya, Pooja Bachani, Sandhya Mishra.

Presentation: Application of microalgal mat to rice fields as bio-fertilizer and as a
source of biofuels; Authors: Shristi Ram, Sushma Rani Tirkey, Vamsi Bharadwaj
S.V., Sandhya Mishra.

Presentation: Health a distinguished dimension of science: comprehensive health
summary on salt farmers; Authors: Mayuri Bhattacharya.

Presentation: Potassic biofertilzers: A promising approach for evergreen
agriculture: Authors: Pooja Bachani, Sandhya Mishra.

Presentation: Jatropha curcas pathogenesis related-10a protein improves fungal
disease and abiotic stress tolerance and shoot regeneration via cytokinin regulation;
Authors: Parinita Agarwal, Prashant More, Mitali Dabi, Khantika Patel, Kalyanashis
Jana, Pradeep K. Agarwal.

Presentation: Studying the role of ABA-independent/dependent NAC transcription
factors from salt secreting halophyte Aeluropus lagopoides in abiotic stress
signalling; Authors: Jackson Khedia, Privanka Joshi, Parinita Agarwal, Pradeep K.
Agarwal.

Presentation: Phyconanotechnology: An interdisciplinary technological integration
of phycology and nanotechnology; Authors: Kaumeel Chokshi, Arup Ghosh,
Sandhya Mishra.

Presentation: Catalytic upgradation of Furfural by graphitic carbon nitride supported
Ni(0) as catalyst: Authors: Jijo Johnson, Joyee Mitra.

Presentation: Syntheses of nano-sized biopolymer based amino acid and studies
their pH dependent interactions with bovine serum albumins and structural
transformations; Authors: Nishith A Chudasama. Kamalesh Prasad, A K Siddhanta.

Ifi Wfddee 2017-18 |+ ANNUAL REPORT 2017-18




39,

40.

41.

42,

43,

45.

46.

47.

49.

51.
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Presentation: Immobilization of Macromolecules on Poly(vinylidene Fluoride)/
Feactive Copolymer Blend Membrane; Authors: Dixit V. Bhalani and Suresh K.
Jewrajka.

Presentation: Processing and soft ionogel formation of &-Poly-L-lysine in ionic
liquids: Authors: Rosy Alphons Sequeira, Nripat Singh, Nishith A Chudasama,
Matheus M. Pereira, Sourish Bhattacharya, Kamlesh Prasad.

Presentation: pH dependent change in secondary structures of DNA in hydrated
lonic liquids: Authors: Jitkumar Bhatt, Kamalesh Prasad.

Presentation: DNA assisted stable dispersion of Cey fullerenes in deep eutectic
solvents; Authors: Nripat Singh, Kamalesh Prasad.

Presentation: Fabrication of dual selective layer polysulfone hollow fiber composite
membrane for removal of water from azeotropic ethanol water solution by
pervaporation; Authors: Sanjay G. Chaudhri, Puyam S. Singh.

Presentation: A paper-based device for the colorimetric detection and estimation of
Fe(ll) levels in real samples; Authors: Krishna Velugula, Jugun Prakash Chinta,

Presentation: Scalable production of high purity potassium sulfate by combination
of metathesis electrodialysis and nanofiltration using indigenous membranes;
Authors: Jaladhi S. Trivedi, Jewrajka Suresh K, Uma Chatterje-.

Presentation: Self-assembly of Non-toxic Surface Active lonic Liquid Cholinium
Dodecylbenzenesulfonate for Enzyme Activity Enhancement; Authors: Praveen
Singh Gehlot and Arvind Kumar.

Presentation: Enantiomeric resolution of Co(Il) binuclear double stranded helicates
and catalytic applications; Authors: R. Arunachalam, E. Chinnaraja, Kari Rissanen,
R. Natrajan, P. S. Subramanian.

Presentation: Modified Polysulfone ultrafiltration membrane for tea polyphenol
separation; Authors: Mayank Saxena, Puyam S. Singh, Amit Bhattacharya.

Presentation: Catalyst-Free Synthesis of 2, 4-Disubstituted-1H-imidazoles through
[3 + 2] Cyclization of Vinyl Azides with Amidines; Authors: N Naresh Kumar
Feddy, 5. Adimurthy.

Presentation: Synthesis of functionalized pyrazolo [1, 5-a] pyridines: [3+2]
Cycloaddition of N-aminopyridine and o, f-unsaturated carbonyl compounds/alkencs
at room temperature: Authors: Deepa Rawat, 5. Adimurthy.

Presentation: Regioselective Sulfenylation of Imidazoheterocycles at Room
Temperature; Authors: Rahul Kumar, and S. Adimurthy.

Presentation: Regioselective thioarylation of N-heteroarenes in water under
catalyst—free conditions; Authors: Rashmi Semwal, 5. Adimurthy.



Presentation: Copper-catalysed three component system for sulfenylation of
imidazopyridines with elemental sulfur; Authors: Chitrakar Ravi, S. Adimurthy.

53. Presentation: Triazole Containing Cobalt - Based Metallo-organogels; Authors:
Ekata Saha, Joyee Mitra,

54. Presentation: Pesticides separation from water by tailor-made thin film composite
membrane; Authors: Romil Mehta and Amit Bhattacharya.

55. Presentation: One pot synthesis of (2+2) binuclear double stranded helicates into
(4+4) macrocyclic metal complexes: Chiroptical properties and its applications on
asymmetric catalysis; Authors: E. Chinnaraja, P. 8. Subramanian.

56. Presentation: Denitrogenative Transannulation Reaction of Triazoles: Synthesis of
Imidazo[ 1.5-a] pyridines; Authors: Abhisek Joshi and 5. Adimurthy.

57. Presentation: Green and Efficient Processing of Cinnamomum Cassia bark using
Ionic Liquids: Extraction of Essential Oil and Construction of UWV-Resistant
Composite Films from Residual Biomass: Authors: Mohit J Mehta and Arvind
Kumar.

58. Presentation: Visible light driven efficient photocatalytic reduction of organic
azides to amine over CdS sheet-rGO nanocomposite; Authors: Krishnadipti Singha,
Aniruddha Mondal, 8. C. Ghosh, Asit B. Panda.

59. Presentation: Influence of additives on the microstructures of 1-hexadecyl-3-
vinylimidazolium bromides in aqueous solution; Authors: Ankit Shah, Omar El
Seoud, Arvind Kumar, Naved Malek.

60. Presentation: Comparative study of ultra-structure of hydroxyapatite (HA) phase in
the dental calculi in Dogs; Authors: Ridhdhi Laiva, Pragnya Bhatt, Anjani Bhatt,
Parimal Paul.

61. Presentation: Calixarene based Sensor for Onsite Sensing of Copper and Tyrosine
in Aqueous Media and also in Solid State as Paper Strip: Authors: Gaurav Vyas,
Shreya Bhatt, Parimal paul.

62, Presentation: Hydrothermal synthesis carbon dots from Oscimium tenuliforum
leaves via green route and its application for selective sensing of Cr (V1) in aqueous
media; Authors: Shreya Bhatt, Madhuri Bhatt, Anshu Kumar, Gaurav Vyas, Parimal
paul.

63. Presentation: Selective coagulation of k-carrageenan from Kappaphyvcus alvarezii
seaweed extract by choline based ionic liquids; Authors: Arun Kumar Das, Rosy
Alphons Sequeira, Chandrakant Mukesh, Kamalesh Prasad.

64. Presentation: Effect of ionic liquid additives on the solubility and morphology of
gypsum in the concentrated salt solutions and solution physicochemical properties at
35°C; Authors: Jignesh Shukla, Arvind kumar.
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66.

67.

69.

70.

71.

72.

73.

74.

75.

T6.

77.
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Presentation: Picomolar level biosensing of bisulfate at Physiological pH; Authors:
Fatish R. Nair, Pabitra B. Chatterjee.

Presentation: Facile synthesis of fluorescent polysaccharide: Cytosine grafted
agaroid: Authors: Mihir D, Oza, A, K. Siddhanta.

Presentation: Microwave-assisted rapid biosynthesis of silver nanoparticles using
Simarouba glauca leaf extract and its antimicrobial activity; Authors: Ankit Singh,
Faisal Kholiyva, Shruti Chatterjee, Ramavatar Meena.,

Presentation: Efficient Solvent Free Catalysis by Mixed Ligand Zn(1l) MOFs for
Facile CO: Fixation Reactions with Epoxides Under Mild Conditions; Authors:
Bhavesh Parmar, Parth Patel, Rukhsana 1. Kureshy, Noor-ul H. Khan, Eringathodi
Suresh.

Presentation: Influence of organosilylated clay on the thermal and mechanical
behaviour of low density polyethylene nanocomposites; Authors: Dipak Makwana,
R.S. Somani, H. C. Bajaj.

Presentation: Amino-biopolymers-based porous materials for water recovery from
organic or oil mixtures; Authors: Faisal Kholiya, Jai Prakash Chaudhary, Ramavatar
Meena,

Presentation: Mechanical and thermal properties of Nylon-6-silylated amino clay
nano-composite; Authors: S. Kumaresan, Vishnuvardhanan, Harshawardhan Pol, R.
S. Somani, H.C. Bajaj.

Presentation: Silane functionalized NiFe-LDH{@NF using for oil-water separation;
Authors: Rajathsing Kalusulingam, and Kannan Srinivasan.

Presentation: Recovered spinel MnCo:04 from spent lithium ion batteries for
enhanced electrocatalytic oxygen evolution in alkaline medium: Authors:
Subramanian Natarajan, S. Anantharaj, Rajesh J. Tayade, Subrata Kundu, Hari C.
Bajaj.

Presentation: Selective oxidation of 5-hydroxylmethylfurfural (HMF) into 2,5-
diformylfuran (DFF) over ruthenium supported catalysts: Authors: Dakhara
Bhavesh, Kannan Srinivasan.

Presentation: Silica based fluorogenic hybrid material for selective detection and
removal of bisulfite anion along with toxic metal ions; Authors: Sobhan Chatterjee,
Alok Ranjan Paital.

Presentation: Amine functionalized Zn(11) MOFs for efficient CO: utilization and
sulfoxidation reaction; Authors: Parth Patel, Bhavesh Parmar, Rukhsana 1. Kureshy,
Eringathodi Suresh, Noor-ul H. Khan.

Presentation: Preparation and characterization of diffusion dialysis membrane for
high acid recovery from mining effluent; Authors: Pradeep Kumar Prajapati,
Raghavendra Nimiwal, Puyam Singh, Rajaram K. Nagarale.




79.

80.

B1.

82.

85.

86.

87.

88.

89.

90.

Presentation: The role of f-zeolite catalyst in biomass derived levunilic acid
conversion to value-added products with aromatics; Authors: Sreedhar Gundekari,
Kannan Srinivasan,

Presentation: Utilization of natural ionophores in the development of water soluble
probes for biological ions; Authors: M. Raju, Pabitra B. Chatterjee.

Presentation: Asymmetric hydrolytic and aminolytic kinetic resolution of racemic
epoxides using recyclable macrocyelic chiral cobalt (I11) salen complexes; Authors:
Fajkumar Tak, Rukhsana 1. Kureshy, Noor-ul H. Khan.

Presentation: Pesticides separation from water by tailor-made thin film composite
membrane; Authors: Romil Mehta, Amit Bhattacharya.

Presentation: Copper (I1) triflate catalyzed regioselective and enantioselective
propargylation of Isatin derivatives using Allenylboronic acid pinacol ester;
Authors: Naveen Gupta, Noor-ul H. Khan, Rukhsana I. Kureshy.

Presentation: Asymmetric aza Henry reaction of isatin N protected ketimines using
recyclable macrocycelic Cu(ll)-salen complex: A Practical Strategy in the Preparation
of (R)- diamines; Authors: Tusharkumar Menapara, Rajkumar Tak, Rukhsana L.
Kureshy, Noor-ul H. Khan,

Presentation: Metal free Cross Coupling Reaction of Phosphites with amines;
Authors: Mohd. Nazish, Noor-ul H. Khan, Rukhsana 1. Kureshy.

Presentation: Molecular cloning of a Na'/H" antiporter gene (Nha-D family) from
Kappaphycus alvarezzi (Doty); Authors: Jyoti Kumari, Mangal S. Rathore.

Presentation: Molecular cloning of a novel. intronless, chloroplast chaperonine
(Sbepnl0) gene from an extreme halophyte Salicornia brachiata (Roxb) and its
transformation into tobacco; Authors: Anupam Kumari and Bhavanath Jha.

Presentation: Molecular cloning of NADP-malic enzyme (NADP-ME) gene from
Suaeda species and its genetic transformation in tobacco; Authors: Md Intesaful
Haque, Mangal S. Rathore and Bhavanath Jha.

Presentation: Halotolerant rhizobacteria promote growth and enhance salinity
tolerance in peanut; Authors: Sandeep Sharma, Jayant Kulkarni and B. Jha.

Presentation: Isolation and identification of novel Actinobacteria strain potential to
antibacterial and antioxidant activities from Gulf of Khambhat, Gujarat; Authors:
Riddhi N. Dholakiya, Raghawendra Kumar, Avinash Mishra, K. H. Mody and
Bhavanath Jha.

Presentation: Microbial community structure and metabolic diversity in subsurface
seawater from the western coastal ecosystem of Arabian Sea, India; Authors:
Raghawendra Kumar, Avinash Mishra and Bhavanath Jha.
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92.

93.

95.

96.

97.

98.

CSIRCSMERI

Presentation: Biofilm forming marine bacteria involved in biodegradation of various
azo dyes; Authors: Madhav Kumar, Bhavanath Jha.

Presentation: Green approach towards green plastics: waste to wealth: Authors:
Sonam Dubey, Sandhya Mishra.

Presentation: Generation of microalgal energy feedstock through bioremediation of
arsenic in rice hydroponics; Authors: Madhusree Mitra, Sandhya Mishra.

Presentation: Seed germination potential and seedling development in Salicornia
brachiata (Roxb.) under salt and drought stress; Authors: Preeti T. Jacob, Mangal 5.
Rathore.

Presentation: Biomass and nutrient cyveling of Salicornia brachiata Roxb.: Potential
halophyte for phytoremediation of saline soils: Authors: Aditya P. Rathore, Doongar
R. Chaudhary, Bhavanath Jha.

Presentation: Biodegradation of naphthalene by Psewdomonas taiwanensis;
Authors: Sushma Rani Tirkey, Sandhya Mishra.

Presentation: Saline soil reclamation by amendment of chitosan based
nanoparticles; Authors: Kubavat Denish, Trivedi Khanjan, Vaghela Pradip, KG
Vijayanand, Arup Ghosh.

Presentation: Detecting micro-organisms in the Ocean using big eve: Authors:
Oyeku Gideon, Murali Krishna P, Mini Raman, Subir Kumar Mandal.

Presentation: Optimization of culture condition for production of enzyme by marine
bacteria intricate in plastic degradation; Authors: Alka Kumari, Doongar R.
Chaudhary, Bhavanath Jha.

6. I SATEAT [Invited Talks]

SN | presentation | Details Venue Speaker
fedi Frm w1 | T3l TS T | G S o, | <5, i g
: A (29 fodar,

2017)

Role of CSIR in Gujarat Scientific | BAPS Swaminarayan | Dr. Kanti
Development of Literacy Festival. | Vidvamandir, Valsad, | Bhooshan

Rural Areas. Gujarat, 26-28, Oct. Pandey
2017
Rural Development | Prof. Ramdas Vigyan Parishad, Dr. Kanti
3. | through Innovation | Gaur Memory Prayag, India (26 Dec | Bhooshan
and Lecture Series. 2017 Pandey
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Multidimensional

Technologies

Ecology, Guest Lecture for | SVS College of Dr. Anil
4 Environment & the Engineering Engineering Kumar M

© | Pollution graduates (Coimbatore)
February-2018,

Ecological International S5N College of Dr. Anil

Resource Mapping | Conference on Engineering Kumar M

with Special Recent Advances | (Chennai), February-
5. | Reference to in Chemical, 2018.

Pollution Environmental &

Abatement Energy

Engineering

7. ATE AT f4@ [Human Resource Development]
T AT FRT WRT&I0T HrfehHt & wriiery
[Training Programmes Attended by Staff Members]

SN Title of the Organizer Date Name of the Staff
Programme
Socio-Economic  |CSIR-HRDC, Gaziabad  |26-28 Apr. Dr. V.
1. |impact assessment 2017 Veeragurunathan,
of R&D outcomes
Workshop-cum- | CSIR-National May-2017 Dr. Anil Kumar M
Training Geographical Research
2. |Programme for | Institute, Hyderabad
Implementation of
e-procurement,
Environmental Gujarat Environmental June-2017 Dr. Anil Kumar M
Researchers Meet | Management Institute,
3. GEMI & GPCB at
Mahatma Mandir
{Gandhinagar)
G RG] CSIR-HRDC, Ghaziabad |June 27-28,|Dr. Kanti B,
4. N S S 2017. Pandey
divarSt we foear =T
[PhD Conferred]
Name of the |[Conferment . . Name of . .
SN Student Jute Title of thesis Supervisor University ‘
; Preparation, Dr. Divesh .
o i ki B Characterization N Srivastava eI ‘

Ifi Wfddee 2017-18 |+ ANNUAL REPORT 2017-18




C5IR-CSMCRI

and applications of
electrodes and
devices of
conductive
materials

2. |Chetan Paliwal | 07-06-2017

Optimization of
carotenoids in
microalgae and
their
characterization for
bioapplications

Dr. Sandhya
Mishra

AcSIR

Rahulkumar

Rambax Maurya | ©7062017

Evaluation of
Biofuel and
biomaterial
potential of deoiled
residual algal
biomass

Dr. Arup
Ghosh

AcSIR

Abul Kalam
4. Biswas 07-06-2017

Theoretical Studies
towards the
Electronic and
Structural
Properties of Some
Organic and
Inorganic Systems
and their Possible
Applications in
Chemistry and
Materials

Dr. B.
Ganguly

AcSIR

5. | Debashis Sahu | 07-06-2017

Computational
studies towards
understanding the
role of solvent,
catalyst and
constrained
environment on
some important
chemical processes

Dr. B.
Ganguly

AcSIR

Raj Kumar

G ek 03-08-2017

Studies on
lipopolysachharides
of a marine
bacterium,
Marinobacter
litoralis

Prof. B. Jha

AcSIR

7. | Anshu Kumar 26-09-2017

Nanoparticle based
sensing of

Dr. P. Paul

AcSIR
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C5IR-CSMCRI

environmentally
and biologically
important ions and

and other Potassium
Rich Sources

(Supervisor)/
Dr. Arvind

molecules
Green Dr. S.
methodologies for | Adimurthy
the synthesis of

8. E:;‘;‘fl‘:“a‘am“ 09-10-2017 |organobromo AcSIR
compounds and
oxidative
functionalization o
Bioapplications of | Dr. Sandhya

9. | Tonmoy Ghosh | 20-11-2017 E'Phw’“ﬁh“" | Mishra AcSIR

rom selected strain
of cyanobacteria
Organo catalyzed |Dr. 5.
Sadu Nageswara transformations for | Adimurthy

10,50 21-11-2017 |the C-N/C-O bond AcSIR
forming reactions:
Synthesis of amides
Study of in Dr. Suresh
situ/surface K. Jewrajka
modifications of (Supervisor)/
thin film composite |Dr. Pushpito

11. | Anupam Bera 21-11-2017 |membranes from K. Ghosh AcSIR
the viewpoint of (Co-
performance and Supervisor)
antifouling
behaviour
Response of Dr. Arup

Eiifnisal micrqalgae to Ghosh / Dr,

12. Chokshi : 22-02-2018 |abiotic stress for Sandhya AcSIR
their potential Mishra(co-
bioprospects supervisor)
Synthesis, crystal | Dr. E.
structure and Suresh

13. | Yadagiri Rachuri| 23-03-2018 |?PPlications of AcSIR
multidimensional
coordination
polyme
Recovery of Dr. Pushpito

. Potassium Salts Kumar
14. E’I:;:’an“ Kanta | 29032018 |from Sea Bittern | Ghosh AcSIR
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Kumar (Co-
Supervisor)
Efficient Catalysts |Dr. R. L.
for the Synthesis of |Kureshy
15.| Shailesh Verma | 27-03-2018  Cyclic Carbonates AcSIR
Derived from
Epoxides
Development of Dr. N. H.
Chiral/Achiral Khan
16.| Ajay Jakhar 27-03-2018 | Catalysts for AcSIR
Hydrocyanation
Reaction
Functional Prof. Dr.
Materials for Parimal Paul
: Sensing of
17. Madhur) . 27-03-2018 Envimﬁmentally AcSIR
Jayeshbhai Bhatt . ;
and Biologically
Important lons &
Molecules
Development of Dr. Kannan
catalytic reaction Srinivasan
systems for the
18.|G. Sampath 05-04-2018  synthesis and AcSIR
separation of furan
derivatives from
biomass sugars
Oxidative C-0 Dr. Pushpito
Bond Formation K. Ghosh
Supravat Raacfion:s and their |(Supervisor)/
19. Ry 05-04-2018  Applications Dr. 5. AcSIR
towards Adimurthy
Heterocycle (Co-
Synthesis SUpervisor)
Isolation,
20, |Ms: RidhhiN. 1 o 19 eyl 0 O WL
*| Dholakiya o PP’ ) Mody iy
maring University
actinomyeetes
Recovery of
valuable metals M. K
21.|Mr. Natrajan§ | Oct-17 |Tomwaste g;};}a“ © | Bhavnagar
: University
and their
applications
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Synthesis and
characterization of
metal-organic : M. K.
22, Mr. S, Oct-17 frameworks for Dr', I-,[a“ C‘ Bhavnagar
Senthilkumar e Bajaj gy
applications in University
adsorption and
catalysis
Study of
physiological and
molecular responses M. K
Mr. Khantika in wheat towards Dr. Pradeep o
23. Nov-17 Bhavnagar
Patel stress tolerance by | K. Agarwal R
R University
the application of
liquid seaweed
fertilizer
Preparation of
inorganic-organic
composite hollow
Mr. Sanjay G. fiber rpcmbrane for Dr. Puyam M. K.
24. . Nov-17  |selective separation ¢ Bhavnagar
Chaudhri S. Singh ks
of water from University
organic or inorganic
salts by
pervaporation
Synthesis and
surface MK
Mr. Adarsh S. maodification of Dr. HM o
25. Dec-17 Bhavnagar
Bhatt MESOPOToLS Mody il
materials and their DR,
applications
Synthesis and
L characterization of . M. K.
26. oK N!lhlr B Dec-17 | alkali based zeolites s Rﬂjesh Bhavnagar
Belani e s 5. Somani R
and its application University
for CO;z adsorption
Preparation and
characterization of M. K
Mr. Kalpeshgiri modified zeolites | Dr. Rajesh T
27. . Apr-18 ] p : Bhavnagar
A Gosai and 1ts use in S. Somani Universit
selected catalytic Y
reaction
Studies on C- M. K.
28. o Kh]I'Shbu 5 Apr-18  |Phycocyanin from 8 Sandhya Bhavnagar
Bhayani i Mishra i
ilamentous University
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cyanobacteria and
its application

Analytical studies
on plant growth

regulators and M. K.
29, AL IO i Sep-17  polysaccharides o P aticih Bhavnagar
Das . Prasad ; ;
present in University
kappaphycus
alvarezii seaweed
iere feT et [Skill Development Initiatives]
Program Title Seaweed Cultivation Training Programme
Start Date | End Date Vanue (a0
Participants
26.09.2017 — Ramanathapuram & Pudukkottai, TN 25
15.11.2017 | 19.11.2017 | Kumarapanvayal, Pudukkottai, TN 25
20.11.2017 | 24.11.2017 | Kallivayal, Pudukkottai, TN 25
27.11.2017 | 01.12.2017 | Yembavayal, Pudukkottai, TN 25
05.12.2017 | 09.12.2017 | Pallakudi, Pudukkottai, TN 25
11.12.2017 | 15.12.2017 | Kottaipattinam, Pudukkottai, TN 25
26.12.2017 | 30.12.2017 | Arasanagaripattinam, Pudukkottai, TN 25
02.01.2018 | 06.01.2018 | Oodayeemadam, Pudukkottai, TN 25
08.01.2018 | 12.01.2018 | Muthukuda, Pudukkottai, TN 25
Program Title Certificate course in Solar Salt Technology
01.02.2018 [ 31.03.2018 | CSIR-CSMCRI, Bhavnagar, Gujrat 06

8. TR iR ¥ [Awards and Honors]

SN

Awards and recognition

Awardee(s)

1.

Top-80 Technology Projects In India
(Skoch Order-of-Merit)

Dr. 8. Haldar

Extraordinary Chemist of the Month in

2. |monthly news letter of Tokyo Chemical | Dr. Kamalesh Prasad

Company (TCI) Japan. (July 2017)

‘Rashtriya Gaurav Award’, (2018) from
India international Friendship Society

Dr. Amit Bhattacharya

Odisha

‘Bharat Vikas Award’
4. |Institute of Self Reliance, Bhubaneswar,

(2017) from

Dr. Amit Bhattacharya

“Scientific expert” set up at Ministero
5. |delt Istuzione delt Universita ¢ della
Ricerca, [taly

Dr. Amit Bhattacharya
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9. UGN BT &Y WEwIdT [Membership of Professional Bodies]

SN | Name of the Staff MName of the Society/ Body/ Committee
Life time member of Indian Society for
1. |Dr. R. B. Thorat Technical Education, Shaheed Jeet Singh

Marg, New Delhi-110016

Elected Foreign Member, Asian Network

2. |Dr. Kanti Bhooshan Pandey of Research on Anti-diabetic Plants,
Bangladesh, 2017,
Selected  Associate Editorial  Board

3. | Dr. Kanti Bhooshan Pandey Member, The Open Nutrition Journal,
published by Bentham Open, UAE.

4. | Dr. Kamalesh Prasad Llf_c membership  of  Vijranabharati
(Vibha).

5. |Dr. Kamalesh Prasad Life membership of Administrative Staff

College of India (ASCI), Hyderabad

10. fr&er % uftifrgfes [Deputation Abroad]

SN | Name . Date (From) | Date(To) | Country Visited
Staff Member:
1. |Dr. CRK Reddy 21/05/2017 24/05/2017 Hawaii, USA
2. |Dr. Hiren Raval 26/10/2017 08/11/2017 ITSON. Maxico
3. |Dr. 5. Maiti 26/10/2017 08/11/2017 ITSON, Maxico
Students:
4, |Mr. AnkitKumara | 5000007 23/06/2017 | Torun, Poland
Kansara
g |@r-Maniya Nalin 06/12/2017 10/12/2017  |Hawaii, USA
Hiraji
& |BE sumitiuma 09/10/2017 15/10/2017  |South Korea
Pramanik
7. |Ms. Mitali Dabi 25/10/2017 25/04/2018 France
Dr. Dushyan R. Colombo, Sri
8. Dudhagar 28/03/2018 30/08/2018 e
g, |Dr. Gaurav Gokul 03/03/2018 28/03/2018 | Ol OFMiyazaki,
Shimpi Japan
10. |Himanshu Patel 26/03/2018 30/03/2018 Switzerland
11. | Asha Kumari 11/03/2018 15/03/2018 Japan
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11. AR SIFiq® 3iiR @™ [Distinguished Visitors & Lectures]

Date and Name & b .
SN e Designation Affiliation Topic of talk
Dir. Prashant Puri : .
1. 04042017 our respected RC E*I;’zuﬁdltya s Issues regarding Urea
Member. P
Department of
]'];-'Iaclham(:'al Research & Development
Prof. Dr. Ajay . ik, Opportunities in
2 (Yl Chandak SSVPS BSD Renewable Energy:
CU“FEﬂ ‘;ff Experience Sharing
Engineering,
Dhule
10.04.2017 Prof. Dr. Redox Signaling &
CSMCRI- Govindasamy Dept IPC, 11SC, |Oxidative Stress, Enzyme
3. Foundation Mugesh {Guest of Banglﬂre Mimetics for Cellular
Day Honour) Redox Regulation
President, R&D
?Sﬁggi? Prof. Dr. Rakesh  |and Buisness Sustainability of Indian
¢ o Bl Kumar Khandal Development, Chemicals Industry: Role
Day (Chief Guest)  |India Glycols  |of CSIR
Ltd, New Delhi
Scientist and .
SAAM Group New Synthetic approaches
Leader, Physical for the preparation of
5. [13.042017  |Dr B.L.V. Prasad |and Materials | C'21 nanoparticle
' ’ Chemist dispersions and
Diviqil;nrYN CL assemblies in different
PunE; y * |media
Head. Polymer | Microstructure and
Science and thermo-rheological
6. [17.04.2017 Dir. Ashish Lele Engineering properties of star
(PSC) Division, |telechelic poly(lactide)
NCL, Pune. ionomers
Associate
Professor,
Prof. Parth hi S e Ok Al Through th
rof. Parthasarathi | Organic ourney Through the
T (5050 Dastidar Chemistry, Soft World
Indian
Association for
the Cultivation of
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Science (IACS),
Kolkata

12.05.2017

Technology
Day

Prot Praduman
Vyas

(Chief Guest)

Director,
National Institute
of Design,
Ahmedabad

Design for economic &
social development

12.05.2017

Technology
Day

Dr C.B. Tripathi

(Guest of
Honour)

Dean &
Professor, Dept.
of
Pharmacology,
Govt. Medical
College,
Bhavnagar.

10.

25.05.2017

Dir. Abhishek
Dutta Chowdhury

Marie
Sklodowska
Curie Fellow,
Inorganic
Chemistry and
Catalysis Group,
Utrecht
University, The
Metherlands.

Inorganic Chemistry and
Catalysis: From Industrial
Application to Operando
Spectroscopy

11.

03.06.2017

Dr. Saurav Pal

Meeting

12.

21.06.2017

Dr. Indresh Kumar

Assistant
Professor,
Department of
Chemistry,

Birla Institute of
Technology &
Sciences, Pilani,
Fajasthan

Amine catalyzed
transformations of
dicarbonyls: Synthesis of
medium sized N-
heterocycles

13.

03.08.2017

Dr. Samit
Chattopadhyay

Director, Indian
Institute of
Chemical
Biology (1ICB),
Kolkatta

14.

04.08.2017

Dr. Sengupta

Advisor, DG-
CSIR.

CSIR Integrated Skill
Initiative

15.

11.08.2017

Dr. Abhijit Mitra

Professor and
Advisor,

Oceanography
Division, Techno
India University

Climate change with
special reference to Indian
Sundarbans
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and former Head,
Department of
Marine Science,
University of
Calcutta
Engineering herbicide
ICGEB, New resistance in crop plants
16. | 20-09.2017 Dr. M. K. Reddy Delhi for effective weed
management in agriculture
British Deputy Cl‘lllemlfeniﬁg fellowship and
. . scholarsim rOEralm run
17. 20092017 M. Geoff Wain  |high Pk h}f‘ g
COMmMImMIssioner guvemment
Political
Economy and
Communication
Ms. Afnes advisor, Presentation & Interaction
18. [20.09.2017 Raninga British Deputy | with the Scientists and
High students
Commission,
Ahmedabad,
Guyjarat
Emeritus
26.09.2017 Professor, Homi
CSIR- Prof. 1.B. Joshi Bha.hha MNational |Generation of Natiﬂpal
19. Foundation (Chief Guest) Lr;stltutef Wealth through education
Da Iumbal, Former |and research
y Director of ICT,
Mumbai
26.092017  |pif Dipankar  |Solid State and .
Address on symbiotic
20 S i Plietar relation between science
" |Foundation |(Guest of Chemistry Unit, & technology
Day Honour) IS¢, Bengaluru
Director, CSIR-
[P, Dehradun.
Head, Research,
21 05.10.2017 Dr. An_jan Ra}" PT'Gj’EC[ Planning Climate Chﬂl’lgﬂ-Thl‘Dﬂgh
’ our RC Member. |& Business the Energy Lens
Development
Directorate,
CSIR
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Associate : : : :
Professor Engineering Biomaterials
22, |26.12.2017 Dr. Jayanta Haldar : and Antibacterials in the
JNCAR, :
Era of Drug Resistance
Bangalore
23, |27.122017  |Dr. P. Paul
(Superannuation)
S-Block Elements with
24. |16.01.2018 Dr. Sakya S. Sen | Sr. Scientist, Unlimited Possibilities in
5 CSIR-NCL, Pune | Organometallic Chemistry
Professor,
University of : : :
‘ Formulation of Biological
21.02.2018 Dr. Anant Patel | Applied e
25. Sciences, and Chemicals
Biclefeld,
Germany _ B
Dr. Anicia Q. Seaweed Extracts as Bio-
26. 01.03.2018 Hurtado-Ponce Philippines stimulant in Kappaphycus
Cultivation
Dr. Anicia Q. Cultivation of
27, |03.03.2018 Hurtado-Ponce Philippines Kappaphycus/Eucheumain
the Philippines
Honorary
Professor and
INSA Senior . .
o ] Functional Polymers in
. Scientist, Indian E P P
28, | 06.03.2018 Prof. 5. Sivaram Institute of nergy Applications:
: Challenges and
Reichee Opportunities
Education & ppo ’
Research
(IISER), Pune
Laboratory of Li gand-ﬁmctmnahzcc!,
e well-defined polymeric
Coordination ; |
Prof. Rinaldo Poli |Chemistry QRN ) WS e
29, |19.03.2018 : § coordination, polymer
Toulouse, : o ia
dynamics and applications
France . . ;
in aqueous biphasic
catalysis.
Mechanistic studies on
Laboratory of ketone hydrogenation and
Coordination transter hydrogenation in
30, |19.03.2018 Prof. Rinaldo Poli |Chemistry, the absence of
’ Toulouse, deprotonatable ligands:
France going beyond the Noyori
mechanism,
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12. &-91feh WIRTET [Manpower Summary]

Category Group Person on Roll as | Person on Roll as
on 01-04-2017 on 31-03-2018
Regular Manpower

Scientists Group IV 75 77
Group 111 34 33

Technical Group 11 51 49
Group | J{1] 09
Total Technical 95 91

Non-Technical
Group A 02 02
Group B 19 16
Group C 19 24
Group D (0 (0
Total Non-Technical 40 42

Total Regular Manpower (A) 210 210
Fellows/ Ad-hoe/ Project Staffs

Scientist Fellow (QHS) 01 01
DST INSPIRE Faculty 03 03
Project Advisor - -
Emeritus Scientist 02 a2
Woman Scientist 01 02
CSIR-TWAS Fellow 00 01
Senior Research 01 01
Associate (CSIR Pool)
CSIR Nehru PDF 01 00
DST Young Scientist 01 01
Research Associate
(CSIR) 02 01
Research Associate
(Project) 03 i
Senior Research Fellow 1 38
{CSIR/UGC NET)
Senior Research Fellow 03 08
(DST/DBT/ BANRF)
Senior Research Fellow
(Project) i =
Junior Research Fellow 19 16
{CSIR/UGC NET)
Junior Research Fellow 06 08
(DST/DBT/ BANRF)
Junul_"rr Research Fellow 14 27
i Project)
Project Associate
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Technical Assistant
(Project) 00 01
Project Assistant I1111.1 127 46
Assistant Engineer - -
Project Technician 03 03
Shift Incharge - e
Electrician - -
Plant Supervisor - .
Data Entry Opertor --- —
Technical Consultant --- --
Summer Research
Fellow - -
Executive Assistant
(AcSIR) 01 01
Total 222 159
Apprentice 31 25
Total Temporary Manpower (B) 253 184
Total Manpower (A+B) 463 394
: | ointments
13 Appoint t
Date of
Joining
SN Name Designation CSIR- Remarks
CSMCRI,
Bhavnagar
Mr. Mohsin R Ir.
= Kaldoriya Stenographer 03-04-2017
Mr. Chetan Ir.
N Prakash Stenographer 02-05-2017
Mr. Dheeraj Ir.
3 Goyal Stenographer skl
Mr. Kuldeep Ir.
4. Yadav Stenographer 05-06-2017
Mr. Prabhat Ir.
= Kumar Stenographer RS
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Mr. Bipin G Vyas Scientist 07-12-2017

Dr. Shantanu

Sr. Scientist | 25-01-2018
Karan

Mr. Bhaumik

Sutariya Scientist 12-03-2018

Mr. Amal Kumar

Mandal Sr. Scientist 14-03-2018

10. Mr. Ketan Patel Sr. Scientist 15-03-2018

14. Qe wftes FarfaRa wmaRoy geegiy @rmos

[Superannuation/ Voluntary retirement/ Transfer/ Dismissal/

Resignation]
Date of
SN Name Designation | Retirement/ Remarks
Relief
1. Mr. S. D. Damor é:'mlm“‘ G)31-05-2017 Retirement
Sr. Transferred to
2. f:,”ars uﬁ;ﬂ fa Technical  [16-06-2017 | CSIR-NAL,
Officer (1) Bengaluru
Mr. B. M. Lab :
3. Waghela Assigtant 31-10-2017 Retirement
4. Dr. Parimal Paul Ch.mf. 31-10-2017 Retirement
Scientist
Mr. Nagendra Chief _
5. Pathak Scientist 30-11-2017 Retirement
6. M. C. B. Gohel é}i‘s}s‘a“‘ G)31.01-2018 Retirement
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7. Dr. (Mrs.) Arina ¢ 1 2y |31.01-2018 Retirement
Raviprakash
SO (F&A) . ]
8. Mr. Neeraj Kumar |[on 08-02-201g | Completion of
. Deputation Period
Deputation]
9, Prof. Bhavnath | Chief ~ —f,¢ 03 2018 Retirement
Jha Scientist
Principal
10. Mr. A. A Patel Technical 31-03-2018 Retirement
Officer

15. F‘iﬁl’-ﬁ\ﬁ' [Always in Memories]
HEAT ¥ (39T UF FHATT 79 AEHAAT F TER (L T T 97 A F0 2

The Director and the staffs of the institute deeply mourn the sad demise of their colleagues.

SN N Designaﬁup at the time of

Retirement
1. | Dr. V. Balakrishna Sr. Principle Scientist Jul 1952-May 2017
2. |Mr. Tushar P. Kanada | Technician (2) Dec. 1981-Oct 2017
3. |Mr. M. M. Kapure Sr. Tech. (2) Sept 1967-Oct 2017
4. |Mr. D. M. Patel AEE Jun 1935-Nov, 2017
5. |Mr. M. M. sathe PS Feb. 1938-Dec 2017

16. 3TCIRHEEAT Wad [Interagency Linkages]

Project : . . An_mun!
SN No Project Title Funding Agency | Name of PI | received in
) 2017-18 (%)
Grant-in-Aid Projects
Synthesis of relevant SERB, New- Dr.
GAP- biomaterials from Delhi Ramavatar
1. seaweed derived Meena 1.,90,000/-
1085 )
polysaccharides for
potential application,
GAP- Modelling bio- ISRO, Dr. Subir K.
21 088 geochemical cycles in -~ | Ahmedabad Mandal 11,50,000/-
coastal Oceans
GAP- Farming of Gelidiella Gulf of Mannar | Dr.
3. 1109 |dcerosa - Demonstration | Marine Biosphere | M.Ganesan 71,700/-
of Improved methods of | Reserve Trust
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cultivation to the fisher
folk

(GOMBRT),
Ramanathapuram,
Govt. of
Tamilnadu.

GAP-
2002

Improving quality of salt
(below edible grade) to
edible grade salt, through
scientific intervention, in
Deewana region of the
proposed site at
Rajasthan.

SEED Division
DST, New-Delhi

Dr. Arvind
Kumar

3,00,000/-

GAP-
2007

INSPIRE Faculty award
for Dr. Joyee Mitra[IF
Al13/CH-129]

Dr. Joyee
Mitra/ Dr. R.
I. Kureshy

16,81,699/-

GAP-
2008

INSPIRE Faculty award
for Dr Jugun Prakash
Chinta[lF A 13-CH-117]

DST, New-Delhi

Dr. Jugun P.
Chinta/ Dr.
P. Paul

16,37,443/-

GAP-
2013

Clonal propagation of
elite female genotype of
date palm (Phoneix
dactylifera L.).

SERB, New-
Delhi

Dr. Mangal
Singh
Rathod

5.,00,000/-

GAP-
2017

High temperature solar
gasification of biomass
for efficient energy
recovery along with co-
production of potassic
fertilizer (SOLGAS-
B2BF).

Indo-US DST,
MNew Delhi

Dr. Subarna
Maiti

9.11,051/-

GAP-
2018

Integrated proteomic,
metaboliomics and
isonomic approach in the
xerophalyte Haloxylon
salicornicum to
understand its response
towards salinity and
drought stress

SERB, New-
Delhi

Dr. Asish K.
Parida

8,00,000/-

GAP-

101 5019

In vivo functional
characterization of
WREY transcription
factor and its promoter
from Jatropha curcas for
enhanced biotic stress
tolerance.

DST, New-Delhi

Dr. Parinita
Agarwal

8,00,000/-

1. GAP-

2024

Copolymer-based novel

hydrophobic/hydrophilic/ | Delhi

SERB, New-

Dr. Suresh
K. Jewrajka

5,00,000/-
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amphiphilic membranes
and their applications.

12.

GAP-
2025

Synthesis and
characterization of
recyclable chiral metal
complexes for
asymmetric aza Henry
reaction of isatin N-
protected
Ketamine/cyclic imines
under homogenous
conditions.

SERB, New
Delhi

Dr. R. 1.
Kureshy

4,00,000/-

13.

GAP-
2027

POMACEA-Affordable
technology for mitigation
of membrane (bio)
fouling through
optimization of pre-
treatment and cleaning
methods.

DBT, New Delhi

Dr. Paramita
Ray

14.31,643/-

14.

GAP-
2030

Supported cation
exchange and anion
exchange membrane by
phase inversion process
for electrodialysis
applications.

DST, New Delhi

Dr. Uma
Chatterjee

5,80,000/-

15.

GAP-
2031

Seasonal dynamics of
enter pathogenic bacteria
in Gull of Khambhat: its
impact on health of
coastal population.

Ministry of Earth
Sciences, New
Delhi

Dr. S. Haldar

7,25,000/-

16.

GAP-
2023

Exploration of aqueous
Metal Ammonium
carbonate Complex
Solution as unique
precursor for the
synthesis of
Nanostructured
Materials.

SERB, New
Delhi

Dr. Asit B,
Panda

4,10,000/-

17.

GAP-
2034

Development of organic-
inorganic beaded
polymeric network for
the defluoridation of
water

DST, New-Delhi

Dr. Saroj
Sharma

9,30,940/-
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18.

GAP-
2035

INSPIRE faculty award DST,
in Tavour Dr. Sukalyan Faculty
Bhadra[lF A15/CH-199]

Inspire

Dr. Sukalyan
Bhadra

19.00,000/-

19.

GAP-
2036

Design and synthesis of SERB |, New
functionalized metal-| Delhi

organic frameworks for

selective gas adsorption

and heterogeneous

catalysis

Dr. Subhadip
Neogi

17.31,000/-

20.

GAP-
2037

International CSIR-1IP
Consortitum for Dehradun
renewable and advanced

fuel  technologies (i-
CRAFT-INDO-US

Science and Technology

Forum Fulbright House

New Delhi).

Dr. Mangal
Singh
Rathod

9,50,000/-

21.

GAP-
2040

MNanocarriers for targeted SERB, New Delhi
drug  delivery  and
controlled release (Under
NPDF, EC Chemical

Sciences)

Dr. Sumit K.
Pramamk/
Dr. Amitava
Das

6.97,000/-

22,

GAP-
2043

Famanujan Fellowship | SERB, New Delhi
in the financial vear
2016-17 for Dr Santanu

Karan

Dr. Santanu
Karan

11.00,000/-

GAP-
2044

Copper-Catalyzed SERB, New Delhi
denitrogenation of 1,2,3-

triazoles and

phridotriazoles for the

syntheses of fused N-

heterocycles.

Dr. 8.
Adimurthy

19.14,000/-

GAP-
2046

Designed Synthesis of SERB, New Delhi
fluorogenic task-specific

ionic liquids for

transition and  heavy

metal ion sensing and

removal/ extraction

Dr. Alok
Ranjan Paital

5,00,000/-

25.

GAP-
2047

MNew High Temperature SERB, New Delhi
nanostructured ion
conducting  membranes
(ICNs) for sustainable
energy conversation and
electro membrane

applications

Dr. Vaibhav
Kulshreshta

4,00,000/-
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Development of |CSIR, New Delhi |Dr. H. C.
GAP- |Selective hydrogenation Bajaj
o 2048 |catalyst for perfumery Petiatel e
and fine chemicals
Genetic  engineering  of | SERB, New Delhi | Dr. Avinash
groundnut using a novel Mishra
GAP- |salt and drought
27, 2049 [responsived  gene  for 1,00,000/-
enhanced abiotic stress
tolerance
Antitubercular SERB, New Delhi|Dr. Pramod
GAP- |metabolites from Shinde
281 5050 endophytic microbes of 00000
Salicomia brachiata
Development of label-| SERB, New Delhi|Dr. Nalin H.
free optical biosensor Maniya/ Dr.
20, GAP- |based on Inanostructured Di:fesh N. 6.10.000/-
2051 |porous silicon for cancer Srivastava
detection. (Under NPDF,
EC Chemical Sciences)
GAP- Molecular  recognition: | SERB, New Delhi | Dr. Amitava
30. Receptors for biomarkers Das 10,00,000/-
2052 , : .
& probing bio-chemical.
Lanthanides complexes SERB, New Delhi|Dr. Jijo
GAP- with imine based ligands | (NPDF) Johnsion/
3. 2053 for catalysis  (Under Dr. Joyee 8,85,000./-
NPDF, EC Chemical Mitra
Sciences)
Directing-Group- SERB, New Delhi | Dr. Shubhas
GAP- |Assisted C  (sp3)-H Chandra
32. 2054 | Activation and Ghosh 7,50,000/-
Functionlization.
Design and synthesis of a| SERB, New Delhi | Dr. Tufan
new class of mixed-metal Singh
Futheniom(II)- Mahapatra/
GAP- | Platinum({II)Tris(2,2- Dr. Amitava
33| 2055 |bipyridin) complexes that Das 8,00,000/-
can act as potential anti-
cancer agent  (Under
NPDF)
Development, testing & | Department of Mr. Sanjay
GAP- installation of innovative |water Resources, |D. Patil
34. 2056 water desalinationand RD & GR, 21,35,000/-
purification unis of Ministry of Jal
1000-1500 LPH capacity
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at Moja Asota Village of | Shakti, New

Devbhoomi Dwerka Delhi
District of Gujarat

35.

GAP-
2057

SERB - New
Delhi

Studies on macrolide
antibiotics: Application
of genetic approaches for
drug discovery

Dr Pramod
Shinde

26,25,000/-

36.

GAP-
2058

In Silico studies on DBT New Deihi
peptide nucleic acids

towards their stabilities

with metal icos, nano-

clusters/modified

backbones and exploiting

the PNA for biosensing

of DNA, RNA with

metal/ hydrocarbon

surfaces,

Dr B.
Ganguly

9,80,000/-

37.

GAP-
2059

SERB New
Delhi

Diversity, Stress Status
& Adaptive Potential of
Indian Corals under
Climate Change
Scenario.

Dr S Haldar

9,60,000/-

38.

GAP-
2060

Design development and = Ministry of new
demonstration of solar & Renewable
dryer suitable for drying Energy, New
natural rubber sheets in Delhi
Morth East India.

Dr. Subarna
Maiti

§.00,000/-

39.

GAP-
2063

Multifunctional catalysts
based on silica and
carbon for enhanced
applications.

SERB, New
Delhi

Dr. Ankush
Biradar

18.47,680/-

40.

GAP-
2065

SERB. New
Delhi

lonic liquids and deep
eutectic solvents based
colloidal formulations:
Applications towards
light harvesting and gas
adsorption/storage
materials.

Dr Arvind
Kumar,

SMC

Division

5,99,400/-

41.

GAP-
2066

Interstate assessment of
nutritional status of
workers in experimental
salt works: A
community-based
nutritional bank model.

DST, New Delhi

Dr Mayuri
Banerjee
Bhattacharya

9.56,700/-
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Bacterial biodegradation SERB, New DrDR
of polycyelic aromatic Delhi Dudhagara
GAP- hydrocarbons (PAHs)
42, from contaminated sites: 9.60,000/-
2067
An approach towards
environmental
restoration.
Heteroatoms induced SERB, New Dr
GAP- | functionality of scaweed- Delhi Ramavatar
% 2068  |polysaccharides for Meena RS
potential applications. -
Development of high SERB, New | Dr. Subarna
throughput solar Delhi Maiti
GAP- distillation Fnit suitable
44, 2069 for production of potable 11.06,000/-
water from seawater in
households of coastal
regions and islands,
Farming of red seaweed Mational Dr Monica G
Gracilaria dura on Fisheries Kavale
GAP- | Gujarat coast for Development
s 2070 |promoting inclusive Board (NFDB) Rl AN
economic growth in SVPNPA Post,
coastal rural settings. Hyderabad
Designing Fluorescence- (DRDO) Dr B.
GAP- | based molecular sensors (ER&IPR) Ganguly
46. 2071 | for military and Mew Delhi ey 00
commercial explosives
Molecular separation SERB, New Dr. Santanu
GAP- membranes via _ Delhi Karan
47. controlled moulding of 19.70,199/-
2072
polymer nanofilms at the
liquid-liquid interface.
Feasibility study on safe (DST) - Dr. Subarna
disposal of industrial Technology Maiti
GAP- |spent solvents and Development &
4.1 2073 |chemical waste using Transfer 13,00,000/-
thermal plasma Divishion, New
technology Delhi
Pre-feasibility study to The Joint Dr. K
evaluate the suitability of Director of Eswaran
GAP- | West Godavari District Fisheries
49. 2076 | coastal waters for ADFE, West 478230/
farming of seaweeds. Godavari District
Andhra Pradesh
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Self-Assembled Actively | SERB — New Dr. Rina
GAP- Targeting Organic- Delhi Kumari /
50, 2077 Inorganic Protein-DNA Amitava Das 6,45,000/-
Hybrid Nanocluster for
Theranostic Applications
GAP- Pmducti:}_n of DBT - ch Dr Surn_it
51. 2078 Manocarriers for Delhi Pramanic 47.00,000/-
theranostics.
Development of Gujarat State Dr Mangal
52 GAP- |improved tissue culture | Biotechnology Singh 11.62.264/-
"I 2080 |protocol for elite Mission (DST, Rathod i
genotype of Castor Govt. of Gujarat)
GAP- |JC Bose Fellowship SERB — New | Dr. Amitava
531 2081 Delhi Das ki
GAP- Electroosmaotic Pump SERB — New Dr Rajaram
54. Based Insulin Pump for Delhi K Nagarale | 24.51,253/-
2082 :
Diabetes Management
Consultancy Projects
ElA studies and selection, CSIR-NEERI | Dr. S Haldar
of marine outfall for Zonal Laboratory,
CNP- |treated disposal for the Hyderabad
1.1 1109 |proposed CETP at 12,36,250/-
Bhimavaram, WG
District, AP.
CNP- Environment monitoring (GMB), Dr. 5. Haldar
2, al Alang & Sosia ship Gandhinagar 51.75,000/-
1110 :
Recyeling vard, Alang
Marine environmental Kadam Dr. S.Haldar
evaluation at Chhara Environmental
port, Diu, Gujarat for Consulation ,
CNP- |ecological studies at the Vadodara
3. 1423  |proposed LPG and POL UL L
import-export plant for
West coast Terminal pvt
Itd
Study the marine EIA Tata Chemicals | Dr. S.Haldar
and water quality Ltd. Mithapur
cnp. |modelling with relation
4. 1424 |t© proposed expansion of 5.94,000 /-
soda ash, cement and
captive cogeneration
power plant
CNP- To provide technical Vivekananda Dr Subarna
5. 1475 expertise with the aim of | [nstitute of Maiti; Co-PlL: 4.00,689/-
organizing production
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Biotechnology Mr. B. K.
West Bengal Markam
Marine environmental M/s Kadam |Dr. S. Haldar
CNP- | for proposed LNG Environmental
6. 1426 |terminal at Hazira, Consultants, A O00E
Gujarat Vadodara
Sponsored Projects
Pre — feasibility study to Sahayamatha Dr. K.
SSp- evaluate the suitability of | Saltern (p) Ltd., Eswaran
1. 1437 Veppalodai coast Tuticorin 2,49,865/-
(Tuticorin) for-farming
of seaweeds
Pilot scale proof-of- AISHTMA Dr Arvind
concept demonstration to | "Leather Centre" Kumar
separate sodium chloride Chennai —
and sodium sulfate from | 600003 {Tamil
SSP-  |solid waste generated MNadu)
2| 143 through evaporation of e s
RO reject of tanneries’
effluent, meeting the
purity requirements of
the users industries
SSP. Exploratory work for Shree Chamunda | Dr Arvind
3 recovery of value added Chemicals Kumar 50,220/-
1439 : .
chemicals from bittern Bhavnagar
Collaborative Projects
Catalyst Development
for Propylene BPCL, Uttar
1. | CLP Hydroformylation Pradesh o
reaction
Development of
polymeric charged
2 | G |Tombmnes OECT, Delhi 3,08,093/-
thermochemical
hydrogen generation
process
Scale-up of I-5,
EED&ED based
3. | cLp |membraneprocesses for | opop popy; 46,98,000/-

production and
concentration of HI as
hydrogen source
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17. 9%IC WIRT [Budget Summary]

CSIR Allocation (¥ in Lakhs)

A. Revenue (National Labs.)
Total Salaries 2,385.349
Budget (Including PO4/POS/PO6/P-T0-Staff Qtr.) 498.341
P-07 Chemicals/Consumable & Other Research 558.020
(A) Total Revenue Budget 3.441.710

B. Capital (National Labs.)
Budget (Including W & S/ Staff Qtrs. Capital) 219.594
P-50 Land Cost 0.000
P-50 (App. & Equipment/Computer Equipment/Office Equipment) 574,000
P-50 (Furniture & Fittings/ Workshop Machinery) 2.268
P-50 (Library Books/Library Journals) 180.817
P-50 Vehicles 0.000
P-26 (ICT) (Infrastructure/ Facilitics) 0.000
(B) Total Capital 976.679
Total Rev. + Cap. (A+B) 4,418.389
C. Total Networking & RSP Projects 129.566
Total National Lab, (A+B+C) 4.547.955
P-61 NMITLI 7.150
Revenue other than CSIR Allocation
Sponsored R &D 10.096
Collaborative/Cooperative R &D 68.692
Grant-in-Aid R &D 662.437
R &D Consultancy 87.973
SMM/TSP 15.503
SUB TOTAL (ECF) 844.701
Analytical/Tech Services 32.107
Knowhow Transfer/ Rovalty 41.318
Sale of Lab Products 0.423
Conference/Seminar/Workshop 25.648
SUB TOTAL (Credited to CSIR/ Lab Reserve) 99.495
Amount collected as service tax (Repaid to Government) 31.246
GRAND TOTAL 0975.442
Laboratory Reserve

Opening Cash Balance 457.011
Receipt during the year 407.302
Investment encashment on maturity 474,990
Total Receipt (A) 1,339.303
Expenditure during the year 328.933
Reinvestment 475.000
Total Expenditure (B) 803.933
*Closing Cash Balance (A-B) 535.370
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18. 39U Uik [Research Council]

Bhawagar

SN Name and Affiliation

1. |Prof. G. D. Yadav, Vice Chancellor, ICT, Mumbai Chairperson
Prof. G. Subramanian, Founder Director, National

2. |Facility for Marine Cyanobacteria, Bharathidasan Member
University, Trichy

3. |Dr. Anuradda Ganesh, Cummins R&D Centre, Pune Member

4 Dr. Vijayamohanan K Pillai, Director, CSIR-CECRI, Member

© |Karaikudi Cluster Director

5. |Prof. Alok Bhattacharya, JNU, New Delhi Member

6 Dr. 8. Prasanna Kumar, Director, CSIR-National Member
Institute of Oceanography, Goa Sister Laboratory

- Dr. Prashant Puri, President (R&D), Aditya Birla Memher

" |Nuvo Ltd., Mumbai
8. |Dr. S. K. Deshpande, Scientist 'G', DSIR, New Delhi T'::Ier?bar
Hvifee
Member
9, |Dr. Ambarish Sanyal, CSIR Hq, New Delhi Nominee from REPD,
CSIR HO

Dr. R. R. Hirwani, Head, CSIR-Unit for R&D of :

10. Information Products (URDIP), Pune A
Dr. Amitava Das. Director, CSIR-CSMCRI,

11. Member

12. |Dr. (Mrs.) Parmota Ray, CSIR-CSMCRI, Bhavnagar

Secretary, RC

13. |Dr. Kannan Srinivasan, CSIR-CSMCRI. Bhavnagar Secretary, RC
October 2017 onwards

1. |Prof. Jayesh Bellare, [IT-Bombay, Mumbai Chairperson

2. |Dr. R. V. Jasra, Reliance Industries Ltd., Vadodara Member

3. |Dr. Parthasarathi Dastidar, IACS, Kolkata Member

4, |Mr. P. N. Rao, GHCL Ltd., Ahmedabad Member

5. | Dr. Anil Kumar Kruthiventi, TCIC, Pune Member

6. |Dr. Anil Kumar, C5IR-NCL, Pune Member

7. |Dr. Rajeev Kandpal, Salt Commissioner, Jaipur Member

8. |Dr. Vipin C. Kalia, CSIR-IGIB, Delhi Member

9, |Dr. B. Chandrasekaran. CSIR-CLRI, Chennai Member

10. |Dr. Anjan Ray, Director, CSIR-IIP, Dehradun o éd;tﬁ?:eej
Dr. Vijaymohanan K. Pillai, Director, CSIR-CECRI,

11. bl Member
Karaikudi
Dr. Amitava Das. Director, CSIR-CSMCRI,

12. Member
Bhavnagar

13. |Dr. M. K. Reddy, ICGEB, New Delhi (Speﬂi?ﬁril;fee )
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14, |Dr. (Mrs.) Parmota Ray, CSIR-CSMCRI, Bhavnagar Secretary, RC
15. |Dr. Kannan Srinivasan, CSIR-CSMCRI, Bhavnagar Secretary, RC

19. y&e= gRuE [Management Council]

SN | Name and Affiliation |
Up to 31-12-2017
Dr. Amitava Das, Director, CSIR- CSMCRI, ;
1. Chairperson
Bhavnagar.
Dr. (Mrs) R. I. Kureshy, Senior Principal
N Scientist, CSIR-CSMCRI, Bhavnagar. BSOS
Dr. Kamalesh Prasad, Principal Scientist, CSIR-
3. |CSMCRI, Bhavnagar. Member
Dr. Rajaram K. Nagarale, Senior Scientist, CSIR-
4 CSMCRI, Bhavnagar. .
Dr. Alok Ranjan Paital, Scientist, CSIR-CSMCRI,
A, Member
Bhavnagar.
Mr. P. A. Patel, Principal Technical Officer, CSIR-
& CSMCRI, Bhavnagar. i ea
- Prof. Ashwini Kumar Nangia, Director, CSIR- Membe
*|MNational Chemical Laboratory, Pune S
Dr. Ankkur Goel, Principal Scientist, CSIR-
8. |CSMCRI, Bhavnagar Member
9 Controller of Finance & Accounts/ Finance & o
* | Accounts Officer, CSIR-CSMCRI, Bhavnagar. SR
Controller of Administration/ Administrative Officer,
10. | CSIR-CSMCRI, Bhavnagar. MERUR DR,
01-01-2018 on wards
Dr. Amitava Das, Director, CSIR- CSMCRI, )
1. Chairperson
Bhavnagar.
Dr. N. H. Khan, Senior Principal Scientist, CSIR-
2. |CSMCRI, Bhavnagar. Member
3 Dr. Arvind Kumar, Principal Scientist, CSIR- Membe
* |CSMCRI, Bhavnagar. e
Dr. Soumya Haldar, Senior Scientist, CSIR-
4 |CSMCRI, Bhavnagar. Member
5, Dr. Shibaji Ghosh, Scientist, CSIR-CSMCRI, Nihe:
Bhavnagar.
6 Mr. A. A. Patel. Principal Technical Officer, CSIR- .
" |CSMCRI, Bhavnagar. SRS
Prof. Rakesh Kumar, Director, CSIR-NEERI,
7. Member
Magpur
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Dr. (Mrs.) Paramita Ray, Senior Principal Scientist,
8. |CSIR-CSMCRI, Bhavnagar Member
9 Controller of Finance & Accounts/ Finance & Member
" |Accounts Officer, CSIR-CSMCRI. Bhavnagar.
10 Controller of Administration/ Administrative Officer, Mexiber Secretary
* |CSIR-CSMCRI, Bhavnagar.

20. derifees WY [Statutory Committees]
TEdT / Tt & e Rreraa fFrawor wffy

[Grievance Redressal Committee for SCs/STs]

SN Name and Designation

1. |Liaison Officer for SCs/STs Ex-Officio Chairman
2. |Mr. Bhupendra Kumar Markam, Scientist Member

3. |Mr. B. 8. Makwana, Sr. Tech. Officer (2) Member

4. |Mr. M. M. Rathod, Sr. Technician (2) Member

5. |Mr. H. M. Tadvi, Sr. Technician (1) Member

6 |Mrs. Sarla M Solanki, Technician (1) Member

7. |[COA/AQ Member-Secretary

wIH R wfif

[Local Grievance Committee]

Name and Designation

SN

1. |Dr. C. R. K. Reddy, Chief Scientist Chairman

2. |Mr. S. C. Upadhyay, Senior Scientist Member

3. |Dr.(Mrs.) Anjani K. Bhatt, Sr. Tech. Officer (3) | Member

4. |Mr. Pramod Makwana, Technician (2) Member

5. |Mr. Niraj Kumar, Section Officer (F&A) Member

6. |Dr. D. R. Chaudhary, Senior Scientist Member

7. |Mr. Mayank S. Roongta, Technical Officer Member

8. |Mr. D. R. Parmar, Senior Technician (2) Member

9. |Mr. L. 5. Vaghela, Lab Assistant Member

10. |Mr. Nripendra Chandalia, Assistant Gr. | Member

11. |Section Officer (Establishment) Member-Secretary
12. |Liaison Officer [SC/ST] Ex-Officio Member
13. |Liaison Officer [OBC] Ex-Officio Member
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iciver R wfifa

[Internal Complaints Committee]

SN Name and Designation Remarks
Dr. (Mrs.) Paramita Ray .
1. Sr. Principal Scientist Presiding Officer
5 Prof. Dr. Kairavi Desai Professor, Kl
* | Government Medical College, Bhavnagar
Ms. H. H. Deraiya
3. Principal Scientist Member
Dr. J. R. Chunawala
4. |(St.) Principal Scientist S
Dr. Arvind Kumar
= Principal Scientist i
Dr. (Mrs.) Anjani K Bhatt
6. |Sr. Technical Officer (3) SMEHRER
Dr. (Mrs.) Aruna Raviprakash
7+ | Sr. Technical Officer (2) SHERIRIES
8. |AO/ S0 (Vigilance) Convener-{ Ex-Officio)
STHTT BT+ affe
[Official Language Implementation Committee]
SN | Name and Designation ]
Up to 30 January 2018
1. |Dr. Amitava Das, Director Chairperson
. o Coordinator & Rajbhasha
Dr. Kanti Bhushan Pandey, Scientist Adhikari
3. |Dr. Vinod Kumar Shahi, Principal Scientist Member
4, | Dr. Divesh N. Srivastava, Senior Scientist Member
5. |Dr. Ankkur Goel, Principal Scientist Member
6. |Mr. Sandip Vaniva, Scientist Member
7. |Mr. Rajesh Patidar, Junior Scientist Member
8. | Mr. Arvind Sharma, Senior Technical Officer (1) | Member
9. [Mr. K. M. Sridhar (AQ) Member
10. |Mr. Sudhanshu Choudhary (SPO) Member
11. |Mr. V. Harikrishnan (SO, Finance and Accounts)  Member
12. |Mr. T. Rambabu, SO Member
13. |Mrs. Deena Bhatt, Senior Hindi Translator Member-convener
30 January 2018 onwards
1. |Dr. Amitava Das, Director 'Chairperson
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. . Coordinator & Rajbhasha
2. | Dr. Kanti Bhushan Pandey, Scientist Adhikari
3. |Dr. Vinod Kumar Shahi, Senior Principal Scientist |Member
4, |Dr. Divesh N. Srivastava, Principal Scientist Member
5. | Dr. Ankkur Goel, Principal Scientist Member
6. |Mr. Sandip Vaniva, Scientist Member
7. |Mr. Rajesh Patidar, Scientist Member
8. | Administrative Officer Member
9, | Store and Purchase Officer Member
10. |Finance and Accounts Officer Member
11. |Mr. T. Rambabu, SO Member
12. |Mrs. Deena Bhatt, Senior Hindi Translator Member-convener

21. RET AIRT Hraf~ad [Reservation Policy Implementation)

As on 01 January 2017
Category/ Level of Total No. of Numhfr of Number of Number of
e filled up posts SC’s ST’s OBC’s
(Percentage) | (Percentage) | (Percentage)
Scientists Gr IV 49 5 5 ]
(Pay band 3 & 4) (10.20%) (10.20%) (16.32%)
Technical Gr 111 35 9 3 f
(Payband 2,3 & 4) (25.71%) (8.57%) (17.14%)
Technical Gr 1l 51 8 6 8
(Pay band 1 & 2) (15.68%) (11.76%) (15.68%)
Technical Gr 1 10 3 0 0
(Pay band 1) (30%) (0.0%) (0.0%)
Administration
Group-A ! 0 0 0
(Pay band 3 & 4) (0.0%) (0.0%) (0.0%)
Group-B 19 0 3 3
(Pay band 2) (0.0%) (15.78%) (15.78%)
Group-C 14 3 1 1
(Pay band 1) (21.42%) (7.14%) (7.14%)
Safaiwala 3 3 0 0
(Pay band 1) (100%) (0.0%) (0.0%)
As on 01 January 2018
Total No. of Number of Number of Number of
C““g"lﬁ:"’r Levelof | g edupposts|  SC’s ST’s OBC’s
e (Percentage) | (percentage) | (Percentage)
Scientists Gr IV 47 5 5 9
(Pay band 3 & 4) (10.63%) (10.63%) (19.14%)
Technical Gr 111 33 8 3 6
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{(Pay band 2, 3 & 4) (24.24%) (9.09%) (18.18%)
Technical Gr 1 49 6 5 7
(Pay band 1 & 2) (12.24%) (10.20%) (14.28%)
Technical Gr | 09 3 0 0
(Pay band 1) (33.33%) (0.0%) (0.0%)
Administration
Group-A 03 00 00 00
(Pay band 3 & 4) (0.0%) (0.0%) {(0.0%)
Group-B 8 00 03 03
{Pay band 2) (0.0%) (16.66%) (16.66%)
Group-C 21 02 01 04
(Pay band 1) (9.52%) (4.76%) (19.04%)
Safaiwala 03 03 00 00
(Pay band 1) {100%) (0.0%) (0.0%)
22. RENIATS 3UTAT [RTI Compliance]
Openin Receipts | Received in Closin
S Bsfanceg Under?ﬁﬂ) the quarter snapasel Balancge e
Apr — Jun 3 20 7 28 2 -
Jul — Sept 2 16 4 20 2 -
Oct — Dec 2 16 3 20 1 -
Jan — Mar 1 10 3 12 2 -
23. ST WY [Knowledge Resources]
R e Total Collection
SN Particulars p Addition as on 31 March
01 April 2017
2018
#z/ Collections
1 Books (English) 12,291 26 12,317
" |Books (Hindi) 620 17 637
2. |Back Vols. 27,446 - 27,446
3. |Translation 427 - 427
4, |Photocopy 2,149 - 2,149
5. |Patents 340 - 340
6. | Standards 761 - 761
7. |Micro-cards 67 - 67
8. |Microfilms 1,326 - 1,326
9. |Maps/Charts 265 - 265
10 |Reprints 2,698 - 2,698
Total 48,390 43 48,433
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afEFTst [ TerEe / STt i g

Journals/ Database/ E-Journals Subscriptions

SN. 2017-18
1. |International Journals 57
2, |Mational Journals 13
3 e-journals (Through Knowledge 4500
°  |Resources Consortium)
04
- . I. Sci-Finder,
4. |Bibliographic Databases I ASTM.
I1I.  Derwent Innovation,
IV. Web of Science,

24, IMOTYTT HER [Official Language Dissemination]

T U5 WA 491 8] TSI & [o70 98 ST=va & 5 297 %1 Teai-e, sAaaTis, 491
e deptehl i 291 Y Star <t AT | 2 vt w@fae o e w2 e i amnfeew e
¥ e & B9 § TN F T § SR FE m f domedsm e §
o rsrarer fifa o srarer o wre-wre Ssnfe ud aene fafatet e d v
T HITET G0 AT 9 UE a1 WA AT S 8] T 7 faed feram arawrd #
o et 7T 1 W, UH e ITART 6 WY I6 ATHSHAAT & T 919 % F9 H Geg T
o v ® et 21 ad 2017-2018 % Soe &= favm g Feafafaa et du= e )

TETHTET ToR-TE9TT

o &=t st & s o TerETera TreraT famr g ad 2017-2018 # forar anfefes srisra
T fmTerET quT T FEEE Gl F aee F U BT T e aoet
SFATEH & Ff=e fa

et fagm & s/aem W 5916 11/09/2017 9 15/09/2017 = 20H T&w<1 9918 H3ea 5
) et e o S Tl wfaenifiane S amemm we =, e a2, T ded
&7, Frearaet!, FEer W fewd Zrsfi (@frare ) qur amfes wee F1 s G
wfafea sgre g e vttt w6 o smrs e man, e st 1 srmegEs wm
foram

18 et Tt wvwve W HHTE § qEg Affe & w9 5 sraa gfatid & Ferfa o dem
A, ST i SATHG 6T T4 o 39 'eniE | & 96 & SR i Sfaarnars &
farstaraAt =1 s faram mm)
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o yfafen deam & wvii swH=nfrt #1 dzre g fewmd (w2 s 1 gfa=m vd we
ST 17

o=t afvrero

A |
&

R — v wfteror et | stere g ua v & wfaamih

e 31 HME, 2017 a% 1 FHanE! 1 2=t 3 deief Tt sraa o mm

® TEHATCIA o HTSITTEI FevraT ITH el sfaerieat it g6 ad & fordt Faftrer s ol
ERRIE]

o TE=t o g wea  wrraTen et % e i agrET 24 e fewet o v-faw s
F % fore fafie srpawit & sifermfet a6t fedh o wrd @t o on ot wfeeat
1 U FT, FEL T FE F o Ferq Faran i kit vd Arieria e fetw 07/06/2017
#1 e fewt zmsfim wfremr 1 s foar mm

fo=t emrdvTreT

o fedt o g e & spdenf sifento &1 fawdt & e w0 % fo denfed 0 &g
T HHT T FEASAT= =1 7= o mm)

o T 11/09/2017 ¥ 15/09/2017 T Te=<l RS Haf-ad fafad Wiaainrarsil & sr=y § &
ot wirar & A, i Frefoon, s=amor @ are v @ aetesta far wam adam afideg &
TTETE T F SHRT ATTFAT, 99T 9ecd, SaqnHT fafd, sa=mmean, e, fe §
feomoft ot fergrea, fadt o et o wwer wr=renadt e 3eR e s & e 7 foreqa s
CIRIE

o T 20/12/2017 F1 HEIW o T ARG (SS(1-410T) T F FHATE] 6 o1 T=rs

Hifer &1 Twet =g (9T O U Sael gehiTd 1 HETEA SR T
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o feAF 06/03/2018 HET = fesTgt srrvavr vd Friamen AfwifE s % Fe=riai
foru ek e ity & e foar

Ferr — sFrfamrent & TrerTeT ST H o1 @t wHEsH| 7 E= ud aries
AehATehR! Ue TVITa TS ATaTE

o g & HIEL, I8, AN, UH.ALA, B, THE S, [Fia= Taw & st aiarid
HIH T AAEFATAR STATE q°T 20T F14 1631 7471
o HeyM H smaifera fafi wrleat & S9w, smdEer =, 3 e, anfe =t | faw e
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o 324 ToE e FM-2018 F el § st 9w whe o for s o v S
et # argame wd ergfiim wr farar mm

o f&Hie 22 7 23 FEeR 2017 1 T B 37 qyeERT SrEifred o T st v w
21 feardiT wed w3 sTeE W A, e Sae snfe dam e

f&=t u=meR ve iy frare

o ot a1 gued wEt % I fedt & aur sty vt F = & I e o avEn fpvrdt d w9
TH|

o vois Tl & weam o wvfi favmit @ ST wRE qur G S e frd daw
TS ST T ferm afEm am, TS w1 AT au Hea TR, Jeerd i WSl 75 T
T F =g afafa, yrEam = s furd asfing

e T F I AT BT FrErmenst i fad Fur TS FEi=EE At i SE3 w7
Frad HuaegeTn it @t TS T TR TS Faia afufa, 9EeE & '
wearE! i fia e mm

o=t oo

o T o T = FoATET T Sty aigta i e e i sreaar d ge= FrmE aen
F AW TR TATNT FE=4T A, WEH g AT St @3 0 55 &
PIGIEIEERE RIRIE]

Frftreror

o T 2017-2018 F S HEH T TTATT =0 AT g UTeHTE ST & Ush-U [anT
T TS SFTa =4 Heret sqierieen fdveqor feman e foresn stenta, fenari F et w6
T H 3T T HHEATH & FHTA F T2 TSI 6 T S ] AerE o o ae i e
T T T § ST ER B, e, T v e we e srgans o e
feramr g Fuerse ST T

TieaTe

o  TE H U=l Tl § SAfihas i i weE 24 o F0 ° gigay stfieman fe= el w5
TR T AT HEATH o FHATA 1 O oo T 50 Sifafed e 1 4 12 7= feedt fawm
¥ gafiee 375 UTH AT FHaTRE] % sl il TR R mm
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® 2017-2018 ¥ &= Frat=a § gig 27 v v = F o Eum. Fm, fdmmes-
ASTATSOA, 2. 31, e, faummers A, 27 oRfEE FAn, fammers e, o
Tt ==, dER w@ wa A, off s, will-fam v dan sfued, off %
T, ST AT ol HEHTH fohaT T

fe=t o fam= =1 Tem-uEn

o HiUHHATEHR- A HaTa fohre iz, misEmae 3 gearerd g a6 st aer i
FET=EA 27-28 S, 2017 o T4 1w § 21, Hi-d 0 A0 S U TWH
TSTHTST = FIT FicfTere)

o STl YOI T, ST FRT SE-2017 H A AT 3 FHefhi 1 Jee J9ANT
forwar o e A eRTrT for o fed & <o wfer wfeser 7w

o =T et sywor arvea, Safan ae ot famm wg, fewdt stfrrdt 3 foram v wferaeon,
AT 8 TISTHT9T U SUauaEiamaTs & ged 4 fet 0 savea &)

o fami 26, 27 U1 28 SR, 2017 FI FTETE, TG § AT Weeit “Trra At
wreqTar FrEwn § doassn w1 ufafifie G mm @ s f oftee f 3t
fefafert deeft =t greet o qun s =t o fa mEm

o TS e SEAE i aiierr gitye (sfegame), MR S aoE-fae-
UG WESH-2017 TUT HEIH F JFRT T Tt ° g sy seafed = &
wEH Frdwa fi fawdt T frard)

® Wi IeuTE UF T THIEA FrsImT € W T2 191 e o fore iRt arem, e
Tt TR STt ST T ISTEHT T A5 Aifer 21t i & fon aratemy #1 e
AT fofa ram e waifera fersmn =6t Sifta form e

o HIUHHTEAR- 51 T0eF & T3] THT STTHIT HEAM, HIaTH | T 1 el foaw
1 AT 1 98 Fé it o Ia-fewet 2fes 9 14 7€, 2017 1 wewrfym)

o HiuguEHiATEATE faars T et Fri=ae i it e e A A 17
M, 2017 I THIE|

o a7t sifas 9t o udg uber g ° 991 2017 F 3iF § g1yl

o TSI AT Fear welewd H deauadiame 3 fit wrfier fewh 2 Tena
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