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LOWIGCRI Al A GLANGE

FOREWORD
I have great pleasure in presenting the Biennial Report for the period
1998-2000. We have sought to integrate all of the Institute's activities

e | under a common vision so that all staff have a clear understanding of
their research activity in the context of the Institute's overall goal.
Environmental Solar ; While seeking to sustain the critical components of the R&D activities,
Menjtofing ‘l Ghaications the much needed focus and thrust have been provided.
R - Sl ) The Institute has always had a good track record of technology development,
; Corosion g saliniy < T B the most recent significant achievements being the transfer of know how for
.............. ; Sea Water | Evaporation g £
* ‘ 7 ' Zeolite-A manufacture utilizing Bauxite leachate to NALCO and validation .
g E— . of the performance of CSMCRI's indigenously developed state-of-art TFC
Sbae';ﬁger;‘;:ng' Applications ¢ | Technology Catalysis [ ﬁ%ﬁ;ﬂﬁ RO membrane module through elaborate testing over three years at CPCL,
"""""""" S Chennai. CSMCRI is continuing fto forge close interaction with industries
\ 4 L2 and several visionary projects are underway although our ECF position
Lﬁ:tt;hra Silicates could have been better. We are also seeking to understand more rigorously
the underpinning science behind our products and processes. Animportant
example of this is the knowledge base created on stability of iodized salt both
under storage and under conditions of use. While some of this knowledge
base is being developed in-house, a new programme has been initiated to
collaborate with academia in fundamental areas as diverse as
Schematic depiction of the activities of understanding of the role of additives in gelation, exploring plasma
CENTRAL SALT & MARINE CHEMICALS RESEARCH INSTITUTE processing of magnesia, supercritical fluid extraction of Jojoba oil, and
with seawater as the central theme DNA fingerprinting of elite clones of seaweeds. It has been rewarding to

initiate interdisciplinary programmes of work within the Institute and see
these bearing fruit.  Noteworthy examples of these are: the
conceptualization of an electrochemical unit for production of potassium
iodate in solution form directly suitable for salt iodisation, an aqueous
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herbal extract concentrator, biological purification of salt, and use of liquid
seaweed fertilizer for enhanced growth of non-traditional oil-yielding
plants. To promote greater awareness, the internal seminar programme has
been strengthened.

Yet another thrust of the Institute has been on simple innovations that can
have far reaching societal impact. In this connection, the Institute has
developed a salt scraper to reduce drudgery and conceptualized a device for
sensing brine density from afar in salt works and development of a prototype
unit is underway. The Institute's inventions are being protected by patent
filing. While the Nation has mourned the massive loss of life and property
in the Orissa supercyclone, it has been our privilege to have participated as
part of “Team CSIR” and provide over many months high quality drinking
water to a large number of villagers in Jagatsinghpur District of Orissa
through the Institute's scaled up desalination technologies.

External perception of an Institute is largely dictated by the quality of its
publications and the importance of perfection in research is being stressed.
This effort should translate into superior quality papers in the coming years.
No less important is the role of effective public relations through information
dissemination to the public and also participation in seminars and
exhibitions. Initiatives have been taken in these areas although much
remains to be done. With the retirement of a large number of experienced
and gifted staff, it has become imperative to identify and recruit new talent
and several appointments have already been made. The Institute today also
has many more Project Assistants than in the past.

I would like to place on record my deep sense of gratitude to all my
colleagues in the technical and non technical functions, in particular, Dr. S.
D. Gomkale from whom I took over the charge of Directorship in March
1999. CSMCRI is also indebted to CSIR for its constant support including
that for Modernisation and construction of a new laboratory the Research
and Management Councils for their guidance, and the funding agencies and
industries for bestowing confidence in us. Finally, our sincere apologies for
thedelay in publication of this report.

Pushpito K. Ghosh
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INORGANIC
CHEMICALS




Fractional crystallisation of salt from the brine : The Institute
knowledge base on phase equilibria of multi-component systems was
applied to upgrade salt produced from subsoil brine. From the
experimental data, the change in quality of salts crystallized at various
density levels with changing ionic composition of brines was explained
theoretically and the ionic composition of an ideal brine and proper density
ranges for the recovery of high quality salt were identified.

Improving quality of salt recovered from subsoil brines : Annual
salt production of the country has crossed 12 million tons, more than 30
per cent of which is produced from subsoil brines. Subsoil brine is
attractive to salt manufacturers due to the initial high density compared to
that of sea brine. However, the salt produced from subsoil brines is, in
most cases, of inferior quality due to the presence of high level of calcium
impurity, which makes the salt unsuitable for industrial use.

An innovative route for production of industrial grade salt in situ from
subsoil brines using the waste effluent of silicate industries has been
developed. Removal of more than seventy five per cent of calcium
impurities could be achieved through the above process. In a still more
attractive approach, the effluent of the soda ash industry has been used to
achieve the target of Industrial Grade Il salt. This approach is especially
attractive as it integrates with recovery of marine chemicals such as potash
and magnesia by the novel process developed recently. In a third
approach, highly salt tolerant marine microbe have been used to mop up-
calcium from brine.

A salt scraper to reduce
drudgery and enhance
productivity : Salt harvesting is
done mainly by women folk and is a
grueling task during the hot summer
months. The equipment developed is
an attachment to a standard tractor
and it loosens the salt bed, scrapes e o

it and makes a long ridge of salt. The

capacity of the scraper is 100 tons/hour. The special feature of this
device is that it is cost-effective, allows salt harvesting even when the bed
is only 75-100 mm thick, and eliminates raking operation during salt
crystallization. This equipment reduces the drudgery of the salt workers,
mechanically performing those operations which are especially arduous.
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Mechanistic studies of iodine loss : lodine is an essential element
required by the human body for various metabolic activities. Deficiency of
iodine can lead to "Goitre", an endemic disease. Salt is recognised as the
best carrier of iodine in human body and potassium iodate as the best
iodating agent. To gain insight into the mechanism of the loss of iodine
from iodized salt - both in solution phase in the presence of various
cooking ingredients and also in solid phase by coming in contact with other
metal salts - a systematic study was undertaken. Investigations on the
stability of KIO, in solid and solution phases by classical and
electrochemical methods revealed that iodine of KIO, in iodized salt gets
sublimed in the presence of hydrolysable salts, ascorbic acid (Vitamin-C)
and carbohydrate which are commonly present in edible items. Based on
these observations, studies were undertaken on the kinetics and rate
constants of the reaction of potassium iodate in iodized salt with ascorbic
acid, potassium iodide and D-Glucose at different temperatures in solution
phase as well as solid phase.

Development of free flow iodized salt manufacturing plant at
Mauritius : Under a consultancy assignment from M/s. Saliere de L'A
Ouest, Mauritius, a one ton per hour capacity plant for manufacture of free
flow iodized salt was commissioned by CSMCRI scientists at Mauritius.
Personnel from the company were also provided training on quality control

aspects. The process developed by the Institute uses screw classifier for -

removal of insoluble and soluble impurities. The product remains free
flowing even under extreme humid conditions, achieved by using a novel
free flow aid. However, generation of excessive fines has been reported
and efforts are underway to reduce this to the desired level.

Online production of potassium iodate : To reduce the cost of
potassium iodate to user industries and also to ensure that there is no
adulteration of the iodizing agent, an electrochemical process has been
developed to produce potassium iodate in solution form which is ready for
use in the factory premises.

Major strides were taken in making recovery of marine chemicals a
practical proposition. To generalize the approach so as to cover a range of
brines and bittern, it was felt that desulphatation is an essential operation.
The response to this approach has been good and several leading
industries are collaborating in the development of the process.
Interestingly, this approach is most cost-effective with sub-soil brine in view
of its lower sulphate content; thus, sub-soil brine now bestows the twin
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advantage of. higher productivity on account of higher brine density and
greater cost-effectiveness on account of lower sulphate content. The only
operations that need to be carried out in a plant are the decomposition of
carnallite to recover potash and downstream recovery of magnesium
compounds from end bittern. Other benefits of the revamped process are
that bromine recovery may be possible from end bittern rather than from
low-density bittern, the key advantage being that concentration of bromide
in the bittern is threefold higher. The process also yields gypsum, suitable
for cement industry, as by-product. Simultaneous demonstration of the
technology in several locations is being proposed, with initial thrust on the
salt works of GHCL, Nirma and agarias in Little Rann of Kutch.

Chiral epoxidation of non-functionalised olefins. Chiral catalytic
epoxidation of non-functionalised olefins is of commercial importance.
Chiral epoxides such as styrene oxide, chromene oxide, and indene oxide
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are important intermediates in pharmaceutical, agrochemical, fragrance
and flavor syntheses. Internationally, Jacobsen catalyst has been exploited
commercially for such transformations. CSMCRI has also developed a
series of catalysts which have shown high enantiomeric excess (ee). In
some cases, ee higher than that reported for the existing Jacobsen type
catalysts was achieved without the use of expensive auxiliary oxidants. Two
patent applications have been filed on this invention. A suitable target
synthesis of commercial importance is being identified for szale up of the
indigenous chiral epoxidation process.

Metal-catalysed tandem reactions. Tandem reactions are among the
most powerful strategic tools available to the synthetic organic chemist
because they rapidly increase the complexity of a substrate while at the
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same time providing the desired stereoselectivity. Also the tandem
methodology proceeds with economical use of évailable functional groups,
which bestow atom economy. In contrast to conventional methodology,
tandem reactions were performed using the transition metal-catalyzed
reactions of various diazo carbonyl compounds to synthesize new complex
polycyclic compounds. For this purpose, various diazo carbonyl compounds
tethered to cycloalkanones have been synthesized. Their reaction with
appropriate dipolarophiles in presence of rhodium(ll) acetate led to tandem
cyclization-cycloaddition to afford the complex molecules, 1 and 2, in a
single step and with high stereoselectively in most cases. The
methodology was extended to syntheses of many oxatricyclic compounds
with various ring sizes and substituents; such structures form the basic
skeleton of many naturally existing sesquiterpenoids, 3. The mechanism
involves initial formation of intramolecular rhodium carbenoid cyclization to
generate unstable transient carbonyl ylides. In the presence of
dipolarophiles, these unstable carbonyl ylide intermediates undergo 1,3-
dipolar cycloaddition reactions to afford products stereoselectively.

CHs

CH3 "F

COOH
3

The reactions were performed to generate various five- and six-membered
carbonyl ylides. Many diastereoselective and regioselective reactions were
also achieved cleanly using tandem methodology. Various other complex
polycyclic molecules were also synthesized diastereoselectively, e.g, the

spiro-dioxatricyclic diastereomeric ring systems, 4 and 5, which are easily
separable.

This tandem intramolecular cyclization-intermolecular cycloaddition
sequence in the presence of a variety dipolarophiles is particularly
attractive as four chiral centers and two new C-C bonds are formed in a
single step under mild experimental conditions.
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Hydrogenation of aromatic compounds. High aromatic content in
gasoline lowers the fuel quality and also contributes significantly to
undesired emissions in exhaust gases. To counter this, it is desired to
develop an efficient catalyst for the hydrogenation of aromatics in gasoline.
At CSMCRI, we have prepared and used Ru-containing clay for the
catalytic hydrogenation of different aromatics and olefins to their saturated
products. Their efficacy in actual petroleum feed will now be studied.

Photoproduction of hydrogen-peroxide. A robust and efficient process
of photoproduction of hydrogen peroxide developed at ICI India Research &
Technology Centre was studied in-depth to understand the mechanistic
aspects of the process. It was found that the process, where Ru(bpy),”
participates both as light harvester and as reactant, is controlled by an
equilibrium and there is some uphill conversion of solar energy in the form
of long lived chemical products.

Electrochemical activation of dinitrogen. Since the discovery that metal
containing biological enzymes fix atmospheric nitrogen under ambient
conditions, scientists throughout the world have been trying to activate
dinitrogen at a transition metal center. Several transition metal complexes,
cofactors and model compounds to nitrogenases have been developed and
the reactivity and bonding of dinitrogen investigated. Syntheses of simple

water-soluble ruthenium(lll)-aminopolycarboxylic acid complexes was

carried out and voltammetric behavior under normal to moderate pressure
of dinitrogen was compared with that under argon. Dinitrogen has been
reduced to ammonia in the presence of catalytic quantities of Ru(ll)
complexes by constant potential electrolysis (-0.5 V vs SCE) in presence of
ethylene diamine.

Photocatalytic auto-cleaning of
stains. Photocatalytic oxidation
with TiO,, either in coated or
dispersion form, is becoming
increasingly popular for
destruction of environmental

contaminants like halocarbons,

organic dyestuffs, biological

stains from waste water, and surfactants. CSMCRI has developed a
photocatalytically-active surface, which is activated even by an ordinary
fluorescent tube light. Oily stains on tiles made by traditional Indian spices
are largely removed through this self-cleaning action.
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TiCl Catalysis. The reaction of various diazo carbonyl compounds, 1, in
the presence of Lewis acids such as titanium tetrachloride furnished
regioselectively bicyclo[n.m.0OJalkanediones, 3, in very good yields. Both the
types of rearrangement, i.e., path 'a' and path 'b' are, in principle, possible
and in all the reactions only bicyclic 1,3-diketones, 3 ,were produced and
no detectable amount of the bridgehead diones, 4, were observed. The
resulting bicyclo[n.m.0]alkanedione systems, 3, are ubiquitous in nature.
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Synthesis of New Inorganic Metal Complexes. Binuclear complexes with
polypyridyl ligands are important from the point of view of energy transfer
and their application as photochemical molecular devices and multi-
electron-transfer catalysts. CSMCRI has synthesized binuclear Ru(ll) and
Os(ll) complexes with 2,4,6-tris(2-pyridyl)-1,3,5-triazine (tptz). Unusual
metal-induced hydroxylation of triazine ring of bridged tptz was observed,
which did not occur in mononuclear complexes. Some of the binuclear
complexes have shown promising electrocatalytic reduction of carbon
dioxide.

CSMCRI has also successfully synthesized mixed valence binuclear
complexes where the metal centers are separated by saturated
hydrocarbon bridge. In these complexes energy barrier due to the
saturated hydrocarbon bridge is high enough to prevent optical electron
transfer between the metal centers. However, electron transfer across the
metal center has been achieved using cyclodextrin. These studies may help
in understanding some unanswered questions related to electron transfer in
biological systems.

(edtauNO)—(CHon FelCNE* — (edga;uH@—@;@E—@ + Fe(CNp(HOY*
!

(esapnon Qs ~— (ecapni@ (P

cyclodextrin
inclusion complex
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Another series of hetero dinuclear complexes has been synthesised using
different asymmetric bridging ligands to study their role in tuning the metal-
metal interaction.

Polymeric network containing complex [Co(4,4'-bpy)(H.,0)](CIO,), was
synthesized and structurally characterized. A one dimensional polymer is
formed in which metal centers are bridged by 4,4'-bpy, whereas other
coordination sites are occupied by water and perchlorate ions.

Solid State Supramolecular Chemistry. Design and synthesis of
crystalline coordination polymers having porous structures, satisfactory
stability —and specific functionalities such as shape selectivity and
reversible small molecule adsorption is one of the challenges in material
science. Two isostructural neutral coordination polymers ([M-
(bpy)(phth)(H,0)],.2H,0; M = Co“, Cd™”, bpy = 4,4'-bipyridine, phth =
phthalate) have been synthesized, which comprise rectangular grids with
each cavity enclosed by two bpy and two phth ligands, which
superpose in an offset fashion reducing the channel size to include
two water molecules. The crystal structure of these materials shows
11.5x7.5 A rectangular channels. It has also been shown recently that
hydrogen bonding interactions
can be utilized to construct a
novel helical network in bile
acid (cholic acid) inclusion
complex.
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Process for Zeolite-13X. Zeolite-13X molecular sieve is widely used in
several difficult separations such as for production of oxygen enriched air,
removal of traces of water, carbon dioxide and sulfur impurities from
products. A process for producing impurity free Zeolite-13X powder
involving simple unit operations has been developed, wherein the
homogeneous reaction mass (aluminosilicate gel) was prepared at ambient
temperature  (avoiding high pressure and temperature synthesis in

autoclave), crystallization of the gel was carried out without adding seed
crystals, and the number of reaction variables was controlled through
scientific understanding. Zeolite-13X has also been produced using
bauxite-leached sodium aluminate liquor.

Zeolite-A with improved whiteness. Detergent grade Zeolite-A is largely
consumed as phosphate substitute builder in detergent formulations,
especially in compact detergent powders and bars. A correlation between
the Fe content in sodium silicate and whiteness index of Zeolite-A was
established and raw material specifications have been revised to achieve
whiteness index > 99%. Zeolite-A technology has already been released to

NALCO through NRDC and the further improvement of whiteness is likely

to expand the market scope of the product.

Studies of hydrotalcites. Effect of various preparation parameters were
studied using different physicochemical techniques such as XRD, FT-IR,
TEM and “Al MAS-NMR and optimum conditions for obtaining crystalline
material of good quality were identified. In addition, new methods of
preparation were explored. A rapid synthesis methodology was developed
for MgM(lI1)-CO,-HTs (M(lll) = Al, Fe and Cr) by coupling an instantaneous
precipitation method with microwave irradiation. Various transition metal-
containing hydrotalcites were synthesized and exploited for selective
hydroxylation of phenol. Best conversion was obtained with a CuNiAI-51-HT
catalyst.
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Development of synthetic hydrotalcites (SHT) of commercial
importance. Synthetic hydrotalcite
finds application in pharmaceutical
industry as antacid, in
plastic/polymer industry as halogen
scavenger, and has potential as
non-halogenated inorganic flame
retardant. Other novel applications
of SHT are as catalysts in base-
catalyzed reactions and
adsorbents in wastewater

treatment. The process for the preparation of SHT of three grades viz.
pharmaceutical, halogen scavenger, and fire retardant grades using bittern
as one of the raw materials was developed. Bittern is the mother liquor left
after production of solar salt. The bittern is reacted with caustic soda
solution to prepare magnesium hydroxide while alum or suitable aluminium-
containing effluent is reacted with alkali to produce aluminium hydroxide.
These are then mixed to get a precursor product which is subjected to
hydrothermal treatment at normal pressure to obtain crystalline SHT. The
process employs simple unit operations and moderate process conditions.
It is proposed to make further improvements, specifically in reducing
impurity ions, by utilizing end bittern which will become available in future.

Upgradation of byproduct lime from a fertilizer industry to value
added materials. Calcium carbonate is largely used as filler for rubber
goods, in PVC cable insulation, in paints, toothpastes/tooth powders, paper
and electronic industry. Byproduct lime produced in nitro-phosphate
fertilizer plants cannot be used as such due to its low purity, larger particle
size, poor whiteness, low pH and high bulk density. Nitro-phosphate unit of
fertilizer industry using rock phosphate as a raw material generates
substantial quantity of by-product lime, which is rich (> 90%) in CaCO, but
has many other inorganic impurities. CSMCRI and GNFC have undertaken
a collaborative research project to upgrade this by-product lime and make
it suitable for application in rubber goods, PVC cable insulation and paints.
CSMCRI! has achieved this successfully through a simple process of
chemical treatment followed by calcination in batch mode. Development of
a continuous process for rubber grade calcium carbonate (10 kg/h) is
currently in progress. Work is also in progress to optimize the conditions
for precipitated calcium carbonate (PCC) to be used in PVC cable
insulation and paper and a pilot plant is under fabrication.
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Development of high flux thin film composite (TFC) RO membrane. The
Reverse Osmosis (RO) technology has been mainly used to convert
brackish/sea water into safe drinking water by removing dissolved salts,
pathogenic bacteria and other harmful constituents such as fluoride. It is
also applied for concentration, separation and fractionation of valuable
chemicals in chemical, pharmaceutical, dairy and food industries. The best
performing membranes today are the Thin Film Composites (TFC) which
have superceded the earlier generation cellulose acetate membranes. TFC
membranes are prepared from polysulfone (PS) and polyamide (PA). The
porous sub-layer of PS
supports the thin layer of PA,
which is introduced through
interfacial polymerization, and f|\35
is primarily responsible for 3
salt rejection characteristics 2
E
L

of the membrane. By
carefully altering the
membrane fabrication
parameters this layer could
be optimised to improve s!
permeability, without , ,
compromising on salt ” " i tickness fami-
rejection. The parametric

studies involved effect of bath composition, evaporative zone temperature,
curing temperature, and relative humidity on thin film preparation along
with the dependence of coating and curing rates on film characteristics.
Another factor was the control of the polyamide film thickness. The
improvement in permeability was from 20-22 gfd obtained earlier to the
present 30-35 gfd with 94-96 percent salt rejection under standard
conditions of testing. This development will reduce the cost of hardware
with proportionate reduction in operating cost.

026 0.9

Scaled up TFC module Development. Continuous sheets of 1 meter width
x 50 meters length of TFC membrane could be produced on an automatic
casting and coating machine. The design and technology is perfected to
obtain required porosity of polysulphone coating and the salt rejecting
ability and flux of the polyamide layer.

A 40,000 l/day low pressure RO desalination plant employing indigenously
scaled up thin film composite membrane in the form of 4" dia spiral
modules was installed at MRL (now CPCL), Chennai. The plant is being
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used to treat sewage water and the performance was found to be
comparable to that of the imported TFC membrane modules after
elaborate testing. The project was funded by DST.

While a 4" dia x 1m module accommodates ~ 10 sq m membrane area, an
8" dia x 1m module accommodates about 40 sqg m of membrane. The
spiral modules preparation using indigenous membranes has now been
successfully scaled up to 200 mm (8") diameter x 1 meter length through
collaborative arrangement with Hydronautics India. The performance
achieved with the indigenously developed elements was in the range of 14-
18 gfd product water flux with 95-96 percent salt rejection. In-house
infrastructure to undertake large diameter module preparation is being put

in place.

Besides desalination of saline water, TFC membrane technology was
successfully used in the other applications like domestic water purifier,
solar powered RO units, refining of edible oils etc.
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Development of technology for heterogeneous electrodialysis
membranes. Preparation of interpolymer ion-exchange membrane involves
use of hazardous chemicals like chlorosulfonic acid and chloromethyl ether.
It was envisaged to prepare heterogeneous membranes through a non-
hazardous technique that uses a casting solution containing a binder and a
polyelectrolyte. Such membranes have been prepared from PVC binder and
ion-exchange resin powder on a specially constructed casting machine.
The coating machine was initially constructed for making continuous sheet
of reinforced bipolar membranes (see below) and its logical extension to
the more ubiquitous monopolar membrane was conceived. The effect of
particle size and resin loading on critical membrane properties such as
dimensional stability, bursting strength, ion-exchange capacity, electrical
resistance, and transport number have been studied. It was concluded that
heterogeneous ion-exchange membranes can replace the interpolymer
membranes in several ED applications.

New Process of desalting of Glyphosate herbicide. The process of
Glyphosate manufacture results in an intermediate mixture which contains
up to 20 % dissolved salt in the aqueous solution containing the desired
product. It has been possible to reduce the salt concentration to the
desired level of <1 % by electrodialysis, without negligible loss of product.

Application of conducting spacers. For demanding applications which
require desalting to ultra low levels, it has been possible to meet the
desired objective by using conducting spacers in place of the conventional
polythene spacers in the ED unit, thereby avoiding polarization. Through
this approach, several amino acids could be desalted to < 50 ppm salt
concentration. This development allows replacement of conventional
methods with the cleaner electrodialytic desalting process.

Development of bipolar membrane. Bipolar membranes are ideally
suited to treat some of the saline liquid effluents. This membrane
technique converts the dissolved anions and cations into the corresponding
acids and bases, respectively, which, in turn, can be reutilized. The
technique for preparation of bipolar membranes as a continuous sheet has
been successfully developed and ED stacks based on these membranes
have been used for preparation of tetrabutyl ammonium hydroxide from
tetrabutyl ammonium bromide and also in several inorganic waste stream
applications.

Defluoridation through indigenously developed ion-selective resin.
CSMCRI had earlier developed a suitable ion-selective resin for
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defluoridation. The work was a spin-off from the efforts to develop a resin
for brine purification for chlor-alkali industries. The defluoridation process
involves initial conditioning of the amino methyl phosphonic acid resin
through successive treatment in the order H™¢ Na*® < Al”. The same
procedure was being earlier followed for the column regeneration process
as well. However, a need was felt to simplify the resin regeneration
process to maximize throughput and minimize use of chemicals. The
improved process treats nearly 240 bed volumes of water containing 18
ppm fluoride and the exhausted resin bed can be directly regenerated with
2.0 bed volumes of 1 N alum, which represents a marked simplification
over the earlier process. It is also found that the complexation of fluoride is
almost 100 percent in the first 40 minutes, the resin has good capacity at
pH 7 but the overall fluoride removing capacity decreases at alkaline pH.
This is supported by the experiments carried out in the presence of
bicarbonate ions whereas chloride and sulphate ions have little effect on
the fluoride removing capacity of the resin. The resin shows higher uptake
at elevated temperatures, a 9.5 percent operational loss in capacity and
3.4 percent cumulative attrition loss at the end of hundred cycles of

exhaustion and regeneration.
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Providing drinking water to distressed

people in su per-cyclone

affected Orissa

Reverse Osmosis : The super Sif
cyclone-affected Jagatsinghpur o
district in Orissa was attended on
war-footing by the Institute by
installing in November, 1999 two RO
desalination plants based on its
indigenous TFC technology. Safe
drinking water could be provided to

the villagers in and around Naiguan
and Paiksai. Wherever required, the
water was pouched and also delivered
by tankers. These plants produced
15,000 I/d of quality drinking water (see
Table below) and the plants were
operated for over nine months
continuously. This has not only saved
human lives in the area but eliminating
" the possible outbreak of epidemic, but has also demonstrated the potential
for improving the quality of life of the affected people.
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Electrodialysis (ED) : An ED

system was also employed in
Jagatsinghpur for desalination.

The unit, which had a 50 LPH i
capacity, was gifted by Nuchem B '..
Ltd., Faridabad, a licensee of ‘}
CSMCRI's ED technology. Water J
with up to 1800 ppm TDS was
desalinated to provide safe
drinking water with 500 ppm TDS. .
The unit was operated with the aid -
of a kerosene generator set. The
unit, which was simple in design,
could be maintained in villages
without significant infrastructure.

The ED unit was also
connected to a novel
overhead water tank to
™ eliminate the need for
any pumping operation
= during electrodialysis.

A prototype design of a
simple overhead pumping
device was made by
students of a local school
(K.P.E.S. English School) in
Bhavnagar and CSMCRI
translated this into action by
fabricating a larger,field
level working prototype.
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- School Teacher, Naiguan

Detailed chemical analysis of water before and after treatment with
Reverse Osmosis Plant at Naiguan, Orissa
(Analysis by NEERI, Nagpur)

Sr.  Parameters Saline Feed | Filtered product
No Water to Water from

Physical Parameters RO plant RO plant

: Turbidity (NTU) 1.0 0.8

2 Conductivity (m s/cm) 10160 125

3. PH 8.8 7.6
Chemical parameters
(All in mg/L)

4 Total Alkalinity 776 36

5 Total hardness 1242 4

6. Chilorides 3600 24

7 Nitrates 17.5 7

8 Potassium 430 7.8

9. Sodium _ 1410 18.9

10. Sulphates 416.5 53

11. Manganese, Mn 0.271 N.D.

12 Magnesium, Mg 171 0.457

13. Calcium, Ca 212 0.664

14. Lead, Pb 0.032 N.D.
Bacterialogical
CFU/M00mi

15. Total coliforms 1300 Not detected

16. Fecal coliforms 820 Not detected
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Strain selection and cultivation of important seaweeds

Strain selection and cultivation technology of agarophytes. The
principal sources of raw material for agar production in our country are
Gracilaria edulis and Gelidiella acerosa. The former is more abundant
whereas the latter yields high gel strength agar which may be suitable for
bacteriological applications. In recent times the growing market demand for
agar has culminated in indiscriminate harvesting of the natural stock. To
boost the economic potential of seaweeds, while retaining the country's
rich biodiversity, the Institute is exploring the possibility of artificial
cultivation of these seaweeds with the best strains available in our waters.
Gracilaria edulis was selected from Rameswaram, Mandapam and Krusadai
island and the seaweeds were characterized and graded based on
biomass, phenological characteristics, agar yield and agar quality. Artificial
cultivation was also undertaken on 200 m length of rope with the best
strain identified, using the SRFT (single rope floating technique) method.
3.9 kg/m fresh weight was obtained after 90 days from 0.45 kg/m seed
material. Selection of Gelidiella acerosa was also made from
Rameswaram, Krusadai island, Ervadi and Sethukarai. Cultivation studies
were attempted subsequently. Such studies involved seeding of vegetative
fragments on coral stones with the help of nails and nylon thread. Fresh
biomass of ca. 1.2 kg/m* was obtained. While these results are
encouraging, key difficulties such as lack of large scale availability of coral
stones and the obvious impracticality of the seeding technique have to be
overcome.

Bacteriological Grade Agar. Substantial
improvements have been effected both in
the yield and quality of agar extracted
from Gelidiella acerosa. Preliminary
evaluation of the product in two specific
applications indicates that it compares
favorably with leading international brands
of bacteriological grade agar.

Seaweeds yielding x-Carrageenan.
Eucheuma is exploited internationally for
the production of x-Carrageenan. Most of
the raw material for this purpose is met from the farmed material from
Philippines, Indonesia and recently from Tanzania. This alga was adapted
in Indian waters and has been reported recently to grow in the Andamans.
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It is cultivated commercially by mono line method using apical vegetative
fragments. CSMCRI has developed an alternative method of cultivation in
transparent, perforated polythene bags. This approach allows purer raw
material to be obtained besides eliminating the problem of grazing. There
is, however, attenuation of growth which, it is believed, can be largely
overcome by improved design of the bags. Meanwhile, the Institute has
developed new variants through tissue culture technique and their
performance is being evaluated opposite the existing farm plants.

Semi-refined carrageenan. Semi-refined carrageenan is used in pet food
production. It provides the desired characteristic to the food by way of
imparting gum-like property which is preferred by animals, and finds a
large international market. Processes have been developed for its
manufacture from the indigenously available seaweed, Hypnea, as well as
Eucheuma, and the product has been evaluated in international
laboratories. A notable feature of the method is the elimination of alkaline

discharge.

Cultivation of Ulva fasciata. Experimental field cultivation of
pharmaceutically important and food algae Ulva fasciata was successful in
the intertidal region of the Diu coast, during winter/spring months, using
Japanese and indigenously prepared culture nets. Cultivation nets were
seeded with swarmers in the laboratory and then transferred in the
intertidal region of the sea at Diu. The plants reached harvestable size of
15 to 20 cm within eleven to twelve weeks. Average biomass yield of U.
fasciata was 550 g wet wt./m* or 110 g dry wt./m® area of the culture net
during the cultivation period. Three harvests can be made from November
to March, with an estimated yield of 1.8 ton dry wt./ha/yr. For the first time,
cultivation of economically important seaweeds in the sea using indigenous
culture nets was successfully demonstrated.

Biotechnology. To improve and propagate the seed stock of economically
important seaweeds for cultivation, research on development of in vitro cell
culture techniques has been initiated. The initial work was focused on
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development of various protocols involved in routine tissue culture studies.
The methods developed include: preparation of aseptic tissues, callus
induction and subculture, optimization of culture conditions, effect of
carbon sources on callus induction rate and growth, and morphogenesis of
callus of Eucheuma. To reduce mortality of explants, a combination of
physical and chemical treatments was developed to obtain >60 % explants
which are aseptic enough to use for tissue culture. With Eucheuma,
somatic embryo-like structures similar to higher plants were obtained from
the branched filamentous-pigmented callus. The somatic embryos observed
in the present study could prove useful in clonal propagation of selected
germplasm for commercial cultivation.

Integrated recovery of multiple products from Sargassum. Sargassum
is an important seaweed which yields several important commercial
products. The Institute has developed separately technologies for liquid
seaweed fertilizer and alginic acid from Sargassum, albeit of different
varieties.  Another important product obtained was mannitol. A new
process was visualised where all three products can, in principle, be
obtained from the same seaweed and experimental work has been
initiated.

Chemical studies on bioactive compounds of marine algae. Work has
been done on bioactive marine polysaccharides, which are reported in the
literature to have antiviral, antitumor and blood anticoagulant activities. In
particular, since the popular antithrombic agent, Heparin, is of animal
origin, there is strong motivation to develop a similar bioactive from marine
algae in view of structural similarities between Heparin and seaweed-based
sulphated polysaccharides. Green and brown algal species collected from
different coastal locations of India have been investigated for studying
chemical biodiversity. Polysaccharides have been isolated from such algae,
chemically analysed and assayed for blood anticoagulant activity. In few
cases, results obtained are promising and comparable to those reported in
the literature. The Institute is also participating in the inter-institutional
project on screening of marine bioactives.

Marine cyanobacteria adapt and exist under varying environmental stress
conditions and produce secondary metabolites of economic importance. As
part of a wide-ranging programme, studies were carried out on
neuropeptides from marine cyanobacteria in Arabian sea. 150 isolates were
screened and sublethal toxicity was observed with Lyngbya sp. and
Oscillatoria sp. through mouse bioassay. These species contained both
exotoxins and endotoxins, the latter being found to be more potent. The
toxic metabolites of Lyngbya and Oscillatoria were identified as alkaloids
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and peptides. 2D-TLC fingerprinting studies were also carried out and
variations in the chemotypes of secondary metabolites were observed
when these species were grown under different stress conditions. A rapid,
sensitive and simple toxicity test was also developed using Artemia salina
and the findings were confirmed through in vivo mouse bioassay at DRDE,
Gwalior.

Cyanobacterial cultures were utilised to treat colored effluent from different
industries and encouraging results were found with a consortium of
cultures. Their utility in treatment of saline industrial effluent and for
biological purification of brine is also being investigated.

A Oscillatoria sp.; B Consortium; C - Synechocystis sp.;
D Lyngbya sp.; E Control (Tetrathiobenzol)
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Jojoba cultivation and value addition

Biotechnology

Salt tolerance mechanism in plants. An important pathway has been
found in stress signaling through Ca™/Calmodulin-dependent protein
phosphatase calcinurine, which mediates salt adaptation in plant. The
Institute will be focusing on signal transduction phenomenon involved in
salt stress and tolerance using halophyte model.

Modification in fatty acid composition through cross breeding and
development of hybrids in Jojoba. A successful intra-specific
hybridization between selected male and female plants was accomplished.
There was statistically significant increase in single seed weight and oil
content of hybrid seeds as compared to open pollinated samples. Even oil
composition gets modified due to cross breeding. This work opens up the
possibility to improve the seed and oil characteristics for value addition
through proper combination of male-female plants. It also establishes the
effect of male genotype on quality of seed oil.

Micropropagation of Jojoba and root induction in cuttings and
microcuttings. The plant being dioecious in nature shows considerable
variabilty in the seed raised populations. Therefore, asexual multiplication
of Jojoba through stem cuttings and micropropagation would help in
generating known sex seedlings and improve homogeneity in the future
populations. Several scientists all over the world have worked on asexual
propagation of this plant but the protocol and the results vary considerably.
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The survival percentage is reported to be poor. In the present work, the
basal medium employed for micropropagation was different from that used
by earlier workers. The composition of root-inducing auxin mixture was
also modified. The mortality rate of rooted plantlets has been reduced
considerably. The growth of cuttings could be enhanced by application of
liquid seaweed fertiliser. The technology will provide high quality known
sex seedlings of Jojoba and allow cultivation with desired male : female in
a planned layout.

Supercritical CO, extraction of Jojoba
oil from seed. Jojoba oil is a premium
personal care product whose value can be >
enhanced by clean processing. Studies ‘ ' i
were initiated at IIT Mumbai on At
supercritical CO, extraction of Jojoba oil.

The important conclusions that emerged

from the preliminary pilot plant studies are
BLEACHED |

that: (i) oil can be extracted with a yield of |iojoaon|
41-48 %, which is comparable to the yield S5

obtained with solvent extraction, (ii) the oil : 5
is nearly colorless and odour-free, and (iii) 9 ,ﬁ%ﬁ

some degree of fractionation of the oil is
possible as estimated by GC studies. The
ability to achieve high extraction efficiency
with CO, and further to fractionate the oil to achieve a higher proportion ot

the desired C,, fatty acid fraction is of considerable importance.

Enzymatic transesterification of Jojoba oil for the preparation of
Jojoba Body Cream. A solvent-free enzymatic process was developed for
transesterification of Jojoba oil. The key features of this step-out
technology are that the process is simple, time-saving, solvent-less,
conducted at room temperature and generates no effluent. The
enzymatically prepared transesterified Jojoba oil was used successfully for
the preparation of Jojoba Body Cream and sent to ITRC, Lucknow for
toxicological evaluation.

Bio-farming of coastal saline soils through growing of Salicornia
brachiata with saline water. The project envisages development of
coastal saline wasteland by growing S. brachiata, a source of edible oil,
rich in linoleic acid (70%). It could also be useful in rehabilitation of coastal
saline wasteland. Other uses of the plant are also possible.
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to the Chenopodiaceae family .
All over the world it is
represented by nearly 50
species growing mainly in salt
marshes of Asia/Africa,
Europe and North America. S.
brachiata and S. herbacea are
the two species reported from
India, but the former is
dominant. Salicornia brachiata
is an annual, small (30-45 cm), dichotomously branched obligate halophytic
herb found in salt marshes/mud flats along the sea coast of the country.
The seed is erect, compressed, membranous and exalbuminous. It contains
25-30 % of edible oil which is rich in linoleic acid. The seed yield is around
250 kgs/ha in the natural environment. GSFC Science Foundation,
Vadodara has sponsored a project on cultivation and improvement of
Salicornia brachiata, with an initial target seed yield of 1.25 tons/ha so as
to match the performance of S. bigloevii developed by Seaphire
Corporation, U.S.A. In our first attempts at ex-situ cultivation, a seed yield
of 450 kg/ha was obtained.

Jatropha cultivation. Jatropha curcas is a wildly growing, perennial shrub .
which has attracted attention due to the prospect of converting the oil into
bio-diesel. The oil has other uses such as in soap making and lamp oil.
The plant also has medicinal properties. CSMCRI took up a project under
UNDP to attempt cultivation in marginal land in Orissa and a seed orchard
of 20 ha was successfully raised. The seed orchard will be utilised to
make selections of superior genotypes for subsequent cultivation. It has
also been possible to adapt a mon-toxic variety of the plant.

Environment impact assessment studies on the effect of soda ash
industry effluent on coastal seawater and marine biota. The work was
undertaken to assess the effect of soda ash effluent discharge of an

Effect of eutrophication caused by soda ash industry effulent Effect of eutrophication caused by soda ash industry effluent on
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industry on coastal seawater. Seawater quality and marine biota in the
vicinity of the effluent discharge on the shore was studied. The
concentration of ammonia and nitrate was found to be very high at
Porbandar. This gave high growth of phytoplankton whereas zooplankton
growth was reduced as a result of eutrophication. Recommendations made
to the concerned industry led to remedial measures which, ultimately,
resulted in reduction of eutrophic agents in the marine environment with
concomitant rise in biomass production of zooplankton.

a) Coastal Ocean Monitoring and Prediction System. The coastal
areas from Kandla to Porbandar and Mahuva to Aliyabet sectors on
Gujarat coast have been monitored for pollution-indicating
parameters in the sea. Physico-chemical, biological and
microbiological parameters have been studied for the above
transects. Methane and carbon dioxide levels have also been
monitored. The emission of methane from Enteromorpha, Ulva,
Sargassum and Avicennia, populated and unpopulated (control)
habitat at Bhavnagar, Ghogha, Okha and Kandla were studied. The
rate of emission in Enteromorpha and Sargassum populated
habitats increased while that in Avicennia populated habitat
decreased. The coastal waters at Vadinar and Kandla regions had
comparatively higher concentration of petroleum hydrocarbons.
Alang showed maximum stress condition for most of the parameters,
e.g., TSS, PHC, Fe, Cu, Pb and Hg. Many of the regions
investigated also showed high concentrations of pathogenic bacteria
in the sea such as Shigella, Salmonella and Vibriocholerae.

(b) Marine Data Centre for Algae and Marine Chemicals.
Information on expertise, publications, patents, books, reports and
techniques / processes developed by Indian algologists is available
through the Institute database. A quarterly journal, Phycosearch, is
being published and it contains abstracts of all papers in phycology,
besides information on patents, book reviews and other topics. !
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The tractor operated Salt-farm ridger (Harvester), H.N.Patel,
Sudhir Bhatt; No1678/DEL/98.

An eco-friendly process for the electrolytic synthesis of methyl
sulphone using an ion exchange membrane cell,
G. Ramachandraiah, Paramita Ray, V.K.Sahi, R.Rangarajan;
No. 1506/DEL/98

A process for the preparation of novel chiral catalyst useful in the
preparation of chirally enriched epoxides, R.l. Khureshi, N.H.Khan,
S.H.R.Abdi, P.K.lyer, Sunil Patel, S.D.Gomkale, A.K. Bhatt;
No. 1353/DEL/99

An improved process for the preparation of chirally enriched
epoxides, an intermediate in the synthesis of optically active drugs,
R.l. Khureshi, N.H.Khan, S.H.R.Abdi, P.K.lyer, Sunil Patel,
S.D.Gomkale, A.K. Bhatt; No. 1352/DEL/99

I I
Grant-in-Aid Projects

Removal of polyvalent ions like calcium Dept. of Science & Technology, 77,756
and magnesium from saturated brine New Delhi
Collection, identification and chemical Dept. of Ocean Development, 1,155,000
investigations of seaweeds (Phase lII) New Delhi
National Marine Data Centre (MDC) at Dept. of Ocean Development, 1,175,000
CSMCRIL. New Delhi
Catalytic decomposition of environmentally Ministry of Environment & 747,730
hazardous chemicals. Forests, New Delhi.
Synthesis, electrochemistry, photochemical Dept. of Science & Technology, 100,000
properties of Ruthenium (Il) and New Delhi
Osmium(ll) multinuclear metal complexes.
Organising a national workshop on control STMD, New Delhi. 400,000
of brackishness in drinking water.
Synthesis, characterization and physico — Dept. of Science & Technology, 50,000
chemical studies of new redox active mono New Delhi
and binuclear complexes with donor
acceptor properties.
Development of Jojoba/ Jatropha cultivation UNIDO, New Delhi 2,008,000
Development of nitrate selective resins for Ministry of Environment & 20,643
removing nitrate in potable water. Forests, New Delhi
Dearsenification of drinking water from Dept. of Science & Technology, 450,000
traces of arsenic left over fromion - New Delhi
exchange resins

55




Synthesis, characterisation and utilization of Dept. of Science & Technology, 600,000
chiral metal complexes as active catalysts New Delhi
for enantioselective epoxidation of prochiral
alkenes.
Development of electrolytic water Dept. of Environment & Forest, 83,030
dissociation process to recover acid and New Delhi.
alkali from industrial effluent salt solution.
Development of membrane in spiral Dept. of Science & Technology, 725,000
configuration for commercialisation New Delhi
Develo pment of Solid Polymers Electrolyte Dept. of Science & Technology, 296,000
reactor using indigenous ion-exchange New Delhi
membranes -Application of Solid Polymer
electrolyte electrolyzers for the direct
conversion of alcohol and acids to aldehyde.
Culture and Cultivation of Seaweeds for Dept. Of Biotechnology, 234,000
food. New Delhi
Adsorbents for separation of Oxygen/ Dept. of Science & Technology, 932,650
Nitrogen/ Argon from _ air. New Delhi
NOIS Programme - Hardware and Software Dept. of Ocean Development, 400,000
costs. New Delhi
Development of micro and Ultrafiltration TMOP, CSIR, New Delhi. 620,000
technique using memberane filter for refining
vegetable oils.
Coastal Ocean Monitoring And Prediction Dept. of Ocean Development, 825,000
System programme. New Delhi
Studies on cyanotoxins of cyanobacteria in Dept. of Biotechnology, 255,000
the Arabian Sea New Delhi,
Solar power operated RO desalination DRD, RGNDWM, New Delhi. 374,000
techiniqu for aras without electricity supply.
Sub - total: Grant - in - Aid projects 11,528,809
Collaboratve projects
Indian Reference Material National Physical Laboratory, 60,000
New Delhi
Free Flow lodised Salt - additional work. M/s. Hindustan Lever Ltd., 365,000
Mumbai
Upgradation of Calcium Carbonate. M/s. Gujarat Narmada Valley 1,200,000
Fertilisers Co. Ltd., Bharuch.
Indigenisation of RO Membrane M/s. Madras Refinery Ltd., 750,000
Technology. Chennai - 600 068.
Sub-total: Collaboraive projects 2375,000
Sponsored projects
Development of a process for the M/s. Gujarat Multi -Gas Base 350,000.00
preparation of Zeolite 13 -X. Chemicals Pvt. Ltd., Mehsana -
384002.
To develop nanofiltration membranes. M/s. ED Membranes (India) Pvt. 30,000.00
Ltd., Koteshwara -577622.
Sub-total: Collaborat ive projects 380,000.00
Consultancy projects
Environmental Impact Assessment M/s.Birla VXL Limited, Porbandar - 205,000.00
Studies on 'Effect of Soda Ash Industry 360576.
Effluent'.
Preparation of feasibility report for salar M/s. DCEL, Mumbai -400018. 550,000.00
salt ponds at Qatar.
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To design and develop salt refinery of 1 M/s. Saliere De Ouest, Mauritius. 424,231.00
TPH capacity at Mauritius.
Sub-total: Consultancy projects 1,169,231.00
Technical assistance 192,250.00
Testing Charges 147,666.00
Premia/Royalty 30,000.00
T Grant -in-Aid projects 1,15,28,809
2. Collaborative projects 23,75,000
3. Sponsored Research projects 3,80,000
4. Consultancy assignments 11,69,231
5. Technical Assistances 1,92,250
6. Job Works 700
7 Premia / Royalty 30,000
8. Testing charges 1,47,666
Total 1,568,23,656
Grant -in-aid projects
1. | Coastal Ocean Monitoring And Dept. of Ocean Development, New 1,400,000
Prediction System (COMAPS) Delhi
2. | Collection, identification and chemical Dept. of Ocean Development, New 681,900
investigation of Marine flora (Phase Delhi
Il)
3. | National Ocean Information System Dept. of Ocean Development, New 727,000
(NOIS) programme: National Marine Delhi
Data Centre (NMDC) on Marine
Chemicals and Algal sources
4. | Development of ion conducting Dept. of Science and Technology, 50,000
spacers for effecting energy reduction New Delhi
in electrodialytic demineralisation
5. | Synthesis, electrochemistry and Dept. of Science and Technology, 260,000
photochemical and photophysical New Delhi
properties of Ru(ll) and Os(ll)
multinuclear metal complexes
6. | Studies on cyanotoxins of Dept. of Biotechnology, New Delhi 220,000
cyanobacteria in the Arabian Sea
7. | Synthesis, characterization and Dept. of Science and Technology, 200,000
physicochemical studies of new redox New Delhi
active mono and binuclear complexes
with donor/ acceptor properties.
8. | Develop ment of electrolytic water Min. of Environment and Forest, 129,950
dissociation process to recover acid New Delhi
and alkali from industrial effluent salt
solutions
9. | Synthesis, characterization and Dept. of Science and Technology, 200,000
utilization of chiral metal complexes New Delhi
as active catalyst for enantioselective
epoxidation of prochiral alkanes
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10 | Recovery of marine chemicals from 1 Dept. of Ocean Development, 3,600,000
bittern New Delhi
2  Gujarat Heavy Chemicals Ltd., 600,000
Bhavnagar
3 NIRMA Ltd., Bhavnagar 400,000
4 Agrocel Ltd., Bhyj 100,000
5 Hindustan Lever Ltd. Mumbai 200,000
11 | Side chain alkilation of toluene with Indian National Science Academy, 237,000
methanol over hydrotalcite like New Delhi.
compounds and their modified forms.
12 | Cultivation and processing of M/s SNAP Natural & Alginate Ltd., 200,000
phycocolloid seaweeds (Gelidiella Ranipet — 639 403
acerosa and Eucheuma) and New
Technology platforms.
13 | Studies on halophytes and their GSFC Science Founda tion, 438,200
development. Vadodara.
14 | Utilisation of waste land with non UNDP/ Technology Mission on Oils 350,000
traditional oilseed plant species: & Pulses, New Delhi
Development of Jojoba/Jatropha
cultivation
15 | Chiral activators for racemic catalysts Third World Academy of Science, 307,679
in epoxida tion: a novel approach to Trieste — ltaly
achieve high en ntioaelectivity for
chiral drug medicine intermediate
epoxides.
16 | Chiral catalytic route for the synthesis Third World Academy of Science, 193,681
of pharmaceutically active enantiopure | Trieste — Italy.
epoxides.
17 | Kinetic studies on electron transfer DAAD (GTZ, Germany) 635,600
reaction in mixed valance complexes.
18 | Catalytic hydrocarbonylation Third World Academy of Sciences, 176,750
Trieste — Italy.
Sub - total: Grant - in -Aid projects | 11,307,760
Sponsored projects
1. | Development of device for M/s. Gujarat Heavy Chemicals Ltd., 200,000
visualization of brine density from Bhavnagar
afar
2. | Desalting four samples of varying M/s. HIKAL Chemical Industries, 50,000
TDS from 4,000 to 3,00,000 ppm by Navi Mumbai.
electrodial ysis
3. | Preliminary work related with Glass M/s. Gujarat Narmada Valley 40,000
Epoxy Laminate. Fertilizers Ltd., Bharuch.
4. | Development of viable technology for M/s. Pepsico Holdings (1) Ltd., 250,000
Hypnea cultivation, harvesting and Gurgaon — 122 001.
manufacture of semirefined
K—Carrageenan (SRC) there from.
5. | To develop nanofiltration membrane M/s E.D.Membranes (India) Pvt. 30,000
for separation of NaCl. Ltd., Koteshvar
Sub - total: Sponsored projects 570,000
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Collaborative projects

1. | Indian reference material National Physical Laboratory, New 140,000
Delhi, (Nodal laboratory)
2. | Preparation of organo- clay based on Indian Qil Corporation (R&D 33,075
indigenous raw materials suitable for Centre), Faridabad.
manufacture of high quality grease.
3. | To generate knowledge base for M/s. Hindustan ever Ltd., Mumbai. 110,000
preparation of free flow iodised salt of
required specifications.
4. | Upgradation of calcium carbonate. M/s. Gujarat Narmada Valley 1,040,000
Fertilizers Co. Ltd., Bharuch.
5. | Indegenisation of RO membrane M/s. Madras Refineries Ltd., 750,000
technology Chennai.

Sub - total: Collaborative projects| 2,073,075

Consultancy projects

1. | To examine the possibility of M/s. Pepsico Holdings (India) Ltd., 167,000
production of Carrageenan (Kappa) Gurgaon.
from Indian exotic seaweeds.
2. | To evaluate the quality of effluent M/s. BILT Chemicals Ltd., 100,000
from existing bromine plant and to Secunderabad.
suggest plan for disposal of solid
waste and liquid effluent.
3. | Design for 1tph capacity salt refinery M/s. Salie ge de Ouest, Mauritius 200,000
to produce free flow iodised salt.
4. | Preparation of basic design report for M/s. Gujarat Heavy Chemicals Ltd., 300,000
20 TPH capacity salt washry for Port Bhavnagar.
Victor.
5. | To generate data for kinetic study of M/s. Hindustan Lever Ltd., Mumbai. 150,000
iodine loss in iodised salt
Sub - total: Consultancy projects 917,000
1. | Grant-in-aid projects 1,13,07,760
2. | Sponsored projects 5,70,000
3. | Collaborative projects 20,73,075
4. | Consultancy projects 9,17,000
5. | Technical assistance 1,96,864
6. | Premia/ Royalty 60,000
7. | Testing/ Analytical charges 1,95,250
8. | Process release 50,000
15,369,949

The CSMCRI Library is considered to be a premier one in this
region having a rich collection of books, periodicals, reference materials,
etc. in the areas of R&D being carried out in the Institute. Not only it
caters to the information need of R&D staff of the Institute but also extends
the facilities to the research scholars, university staff, representatives of
the industries, Government officials and others. A brief account of library
collection, facilities, services are given below:
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Sr. Name of Position | Addition | Total as | Addition Total as
No. | Document as on during on during on
1/4/98 1998-99 | 31/3/99 | 1999-2000 | 31/3/2000
1 Books 11115 70 11185 105 11290
2. Back Volumes 21684 152 21836 1964 23800
3. Translation 420 5 425 1 426
4. Photocopy 1874 40 1914 50 1964
5. Patents 300 12 312 1 323
6. Standards 744 3 747 3 750
7. Microcards 67 -- 67 0 67
8. Microfilm 1326 -- 1326 0 1326
9. Maps/Charts 263 2 265 0 265
10. | Reprints 2681 5 2686 6 2692
11. | Annual 7956 97 8053 119 8172
Reports
12. | CD-ROM 0 0 0 4 4
Total 48430 386 48816 2263 51079
Foreign Journals : 118 079
Indian Journals : 112 119
3. Journals received : 40 140

Gratis/exchange

For easy and quick access to current and latest information by the
R&D staff, library renders various information services to its readers.
Through these services, scientific and technical staff is kept well
informed with the current trends in the field of their interest. The
services rendered are as follows:

Inter-library loan service.

Reader queries.

Reprints and photocopy mailing.

Bibliographies on selected areas using current contents.

Reference Services

This library is having specialised up-to-date collection of international
abstracting services viz. Chemical Abstract, Biological Abstracts,
Current Content, Indian Science Abstracts, Back Volumes of Journals in
Chemistry, Chemical Technology, Biological Sciences, etc. The
outsiders are also granted permission to consult the documents in the
library. This fulfills the aim of maximum utilization of library documents.

During the period under report library has granted permission to
outsiders as follows:

Long term permission : 47 57
Short term permission : 38 14
Outsiders who consulted the Lib. 391 360
Corporate Members : 8 9

70 extension officers were imparted training on Jojoba cultivation under the
Guijarat Agricultural University programme on oil seeds in two batches at
Junagadh district in April, 1998. The officers were of the level of Deputy
Director to Agricultural Officers involved in various taluka level activities in
Gujarat. The training was provided at the Tissue Culture Laboratory. at
Bhavnagar and in field at Zanjmer for two days.

Training on Jojoba and Jatropha was imparted to a batch of 28 extension
officers of Gujarat under specific state category programme on
management of wasteland organised at Water and Land Management
Institute (WALMI), Anand on 21st November, 1998.

Training programmes for the benefit of small and medium scale salt
manufacturers were organised at various places of the country. The
duration of course was approximately 5 to 7 days at each place. Both
theoretical and practical training was imparted during such programmes.
Through the above course salt manufacturers were trained in the scientific
method of salt manufacture which will help them in improving the quality
and vyield of salt. Small and medium scale salt manufacturers, technical
personnel from industrial units. About 1000 participants from each place
derived benefit out of such training programmes.
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45 CSMCRI Foundation Day celebrated. An exhibition
on “Ocean in Service of Mankind” organised on this
occassion was inaugurated by Prof. Vidyut Joshi, Vice
Chancellor, Bhavnagar University and Chief Guest of
the function. Foundation Day lecture on “Ocean - Our
last frontier” was delivered by Dr. .B.N.Desai, Former
Director, NIO, Goa.

National Workshop on “Control of brackishness in
Drinking Water” sponsored by Rajiv Gandhi National
Drinking Water Mission, New Delhi. The Workshop
was inaugurated by Prof. Vidyut Joshi, Vice
Chancellor, Bhavnagar and the Guest of Honour of
the function was Dr.M.H.Mehta, Executive Director,
GSFC. About 60 participants from various agencies/
organisations participated.

CSIR Foundation Day was celebrated. Prof. D.V.
Khakkar, Dept. of Chemical Engineering, IIT, Mumbai
delivered the Foundation Day Lecture on “Making
Ultra Strong Polymer Fibers”.

Mementoes were presented to staff members on
completion of 25 years of service. The employees who
retired on superannuation during the past twelve
months were also presented mementoes in felicitation.
Winners of Essay competitions organised for school
going children of the employees of the Institute were
also awarded prizes on this occasion. Awards _,)'for
special achievements in Board examinations were also
presented.

The Institute was open to visitors and the R&D
activities of the Institute were explained to the visitors
with the help of visual displays and models.

46 CSMCRI Foundation Day celebrated. The
celebration function was inaugurated by Shri Utkarsh
B.Shah, President, Gujarat Chamber of Commerce &
Industry, Ahmedabad. Shri A.K.Rathi, Director
(Environment), Govt. of Gujarat, Gandhinagar
delivered the Foundation Day Lecture entitled
‘Environmental management: Some issues & Aspects'.
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A Get-together of industrialists and other invitees with
the scientists of CSMCRI was organised and a display
of the activities of the Institute as posters was
arranged. Two presentations entitled 'Overview of
CSMCRI capability generated and services rendered
over the years' by Dr. S.D.Gomkale and 'Monitoring of
marine pollution and the effect of pollution on coastal
biota the CSMCRI contribution' by Shri A.Tiwari were
mede in the get-together.

National Technology Day celebrated. The programme
was inaugurated by the Chief Guest, Prof. Subramanian,
President, Indian Institute of Chemical Engineers while
Dr. Pushpito K. Ghosh, Director, CSMCRI, presided over
the function. A technical Session on “Technology needs
for industry” was organised. Shri R.S. Pandey, Senior
General Manager (Tech), Gujarat Heavy Chemicals Ltd.,
Sutrapada, Dr. A.N. Misra, General Manager (R&D),
Gujarat Alkalies and Chemicals Ltd., Vadodara, Shri
Pradeep H. Gohil, General Manager, Excel Industries
Ltd., Bhavnagar, Shri K. Sanghavi, President,
Bhavnagar Small Scale Chemical Industries'
Association, Shri B.R. Kamdar, The Kutch Saurashtra
Salt Manufacturers' Association, Jamnagar and Shri
Rajubhai Parekh, NGO (Prakriti Trust), Bhavnagar made
presentations in the technical session.

CSIR Foundation Day celebrated. Prof. P. Balaram,
Chairman, Molecular Biophysics Unit, Indian Institute
of Science, Bangalore, delivered the Foundation Day
Lecture entitled “The Developing Interface of
Chemistry and Biology”.

Those staff members who completed of 25 years of
service were presented mementoes on the occasion.
Members of staff who superannuated during the
previous twelve months were also presented
felicitated with presentation of mementoes. School
going children of the employees of the Institute who
secured top positions in the Essay competition
organised on this occasion were also awarded prizes
during the Foundation Day Function. Awards for
special achievements in Board examinations were also
presented.
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The Institute was kept open. for visitors, and the R&D
activities of the Institute were explained by the
scientists with the help of visual displays and models.

CSIR's Special Task Force meeting on Catalysis,
chaired by Prof. M.M. Sharma, was hosted at
CSMCRI. Besides the members, Senior scientists
working on catalysis at CSMCRI, Bhavnagar; IICT,
Hyderabad; NCL, Pune; IIP, Dehradun; CFRI, Dhanbad
and RRL, Thiruvananthapuram, participated in the
meeting.

Dr. Cho Soon Haeng, Director, Energy Conservation Department, KIER,
Korea, visited the Institue from 21 to 27 December, 1998 under the
agreement between Korea Institute of Energy Research (KIER) and
CSMCRI. During his stay a detailed discussion was held on the activities of
both the Institutes in the field of catalysis and adsorbent development. It
was decided that CSMCRI and KIER may work on, (i) catalysts for
production of N-methyl pyrole from maleic anhydride, and (Il) development
of adsorbents for 1-butene recovery from C reformat.

° Shri Parameshwar K. lyer, SRF, visited UK from 12-17 July to attend
the 11" International Symposium on Homogeneous Catalysis held at
University of St. Andrews, Scotland, UK and presented a paper
entitled “Aerobic enantioselective epoxidation of styrene derivatives
catalyzed by dissymmetric Ru(lll) chiral Schiff base complexes”.

. Mrs. Meena Rathod, STA visited Poland on deputation for a period
of four weeks from 14" August, 1998 under the CSIR-Pas (Polish
Academy of Sciences) Exchange Programme.

. Dr. C.R.K. Reddy, Scientist El visited Nagasaki Unversity, Nagasaki,
Japan upon availing leave due (EL from 21% September to 11"
December, 1998) under the award of AEIS Follow-up-Research
Fellowship for former foreign students. :

. Miss Beena Narayan, SRF attended the 3“ International Conference
of the Asian Crystallographic Association held at Universitiy
Kebangsaan, Malaysia, from 13-15 October, 1998
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Dr. H.C. Bajaj, Scientist E Il of this Institute has been deputed to
Korea for one year from 1% June, 1999 for developing catalyst for
the synthesis of NMP from maleic anhydride under the CSMCRI-
KIER Bilateral Exchange Programme.

Dr. M.P. Reddy, Scientist E | has been deputed to USA under
Sabbatical Leave for one year from 14" June, 1999 for carrying out
research work on salt tolerant plants at Purdue University, USA.

Dr. R.V. Jasra, Scientist F, visited South Korea from 18" June to 18"
July, 1999 for furthering technical cooperation between CSMCRI and
KIER, Korea in the field of adsorption, separation and catalytic
processes under INSA-KOSEF Exchange Programme.

Dr. R.V.Jasra, Scientist F, visited Kazakhstan from 25" September to
3 October, 1999 to participate in the Indo-Kazakh Workshop on
catalysis.

Mr. K.M. Majeethia, Scientist F, (from 13" to 23" December, 1999)
and Shri M.R. Gandhi, Scientist Ell and Dr. A.M. Bhatt, Scientist E |
(both from 4" to 17" February, 2000) visited Mauritius for
commissioning of the salt refinery, (based on CSMCRI design
provided as a part of the consultancy assignment) under the
consultancy agreement with M/s Saliere de L'Quest, Mauritius to
produce free flow iodised salt.

Dr. R.H. Trivedi, Scientist B, was deputed to Poland under CSIR-
Polish Academy of Sciences (PAS) Exchange Programme from 16"
January to 11" April, 2000 to undertake study on “Isolation,
identification of biologically active compounds from plants, their
concentration and functions” at the Institute of Bio-organic
Chemistry, Poznan, Poland.
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10.

11.

Practical crystallization of salts from sub-soil brine - I;
V.P. Mohandas, S.J. Gohil and S.D. Gomkale, International Journal
of Salt Lake Research, 6: 331-351; Kluwer Academic Publishers,
The Netherlands.

Solubility of calcium sulphate in the binary NaCl-H,O and ternary
NaCl-MgSO,-H,O systems; V.R.K.S. Susarla and D. Sherwood; J.
Indian Chem. Soc., Vol.75, (1998), 24-26.

Aerobic enantioselective epoxidation of non-functionalised olefins
catalysed by Ni(ll) chiral Schiff base complexes; R.l. Kureshy, N.H.
Khan, S.H.R. Abdi and P. lyer, J. Mol. Catal., 130 (1998), 41.

Project profile on Synthetic Hydro Talcite (Pharmaceutical Grade).
S.H.Mehta, P.M.Oza, (Ms) M.R.Bhatt, M.R.Gandhi, J.R.Chunawala
and S.D.Gomkale. Chemical Weekly, Sept.8 (1998) 145.

Ferrofluid catalyzed water gas shift reaction to give carbon-dioxide
and hydrogen. R.P. Pant, S.B. Halligudi, R.S. Shukla, D.K. Suri and
R.V. Mehta. React. Kinet. Catal. Lett., 64 (1998) 109-112.

Synthesis and Characterisation of Rhodium Complexes containing
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dinucleating spacers having complete conjugations between
chromophores. A.K.Bilakhya, B.Tyagi and P.Paul, National Semirar on
Metallo-organics, IIT, Madras, Feb. 20-21, 1998

A novel homogeneous hydration of carbon monoxide to formic acid
catalyzed by transition metal complex, R.S. Shukla, R.B. Thorat,
S.D. Bhatt and R.V. Jasra, Indo-Russian Workshop on catalysis under
ILTP at IIP, Dehradun, India (March 11-12, 1999).

Spin lattice relaxation and conformational studies on some substituted
Schiffbase molecules. P.S.Subramanian, and D.Srinivas, 5 National
Symposium on Magnetic Resonance, |IP, Dehradun, Feb. 23-26, 1999.

Molecular structure and magnetic resonance investigations on
catalytically active bisdiethyle ethylene salicylideminato Copper(ll)
complexes. P.S.Subramanian and D.Srinivas, 5 National Symposium
on Magnetic Resonance, |IP, Dehradun, Feb. 23-26, 1999.

Recent Trends in Magnesia Chemicals, H.L.Joshi, National
Symposium on Chemistry in the Next Century, Jai Narain Vyas
University, Jodhpur (Rajasthan), 15-17 March, 1999

Homo and hetero dinuclear complexes of Ru(ll) and Os(ll) with
polypyridyl spacers: Synthesis, characterization, electrochemical and
photophysical studies, Parimal Paul, A. K. Bilakhiya, and B. Tyagi,;
“Ultrafast Processes in Biology, Chemistry and Physics” organized by
National Centre for Ultrafast Processes (NCUFP), Dept. of Chemistry,
Chennai, March 11-13, 1999.

Metal-Induced Unusual Hydroxylation at the Triazine Ring in the
Dinuclear Complexes of Ru (Il) and Os (ll), Bridged by 2,4,6-Tris(2-
pyridyl)-1,3,5-Triazine., Tyagi, A. K. Bilakhiya, P. Dastidar, E. Suresh
and P. Paul, “National Symposium on University-Industry Interaction”
Dept. of Chemistry, Saurashtra University, Rajkot, March 27-28, 1999.

One dimensional Coordination Polymeric Networks of Co(ll)
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21.

22;

23.

24.

25,

26.

27

28.

29.

Dicarboxylato Complexes and the effect of N-Donor Substitution:
Single Crystal Investigations; Suresh E. and Mohan M. Bhadbhade,
XXIX National Seminar on Crystallography University of Madras, Dept.
of Crystallography and Biophysics, 21-23rd December 1998.

Novel coordination polymeric networks created by cobalt centers with
N-N' bi-dendate spacers and their inclusion properties, Mohan M
Bhadbhade, E.Suresh and R.V.Jasra, XXIX National Seminar on
Crystallography, University of Madras, Department of Crystallography
and Biophysics on 21-23rd December 1998 (Invited talk by Dr.M.M.
Bhadbhade).

Chiral Ni(ll)Schiff base complex- catalyzed enantioselective
epoxidation of prochiral non- functionalised alkenes, R.l. Kureshy,
N.H. Khan, S.H.R. Abdi, S.T. Patel and P. lyer, National symposium on
Chemistry in the next century at Jodhpur, March 1999.

Aerobic enantioselective epoxidation of non-functionalised alkenes
catalysed by Chiral Ru(lll)Schiff base complexes, R.l. Kureshy, N.H.
Khan, S.H.R. Abdi, S.T. Patel and P. lyer, Indo-Russian conference at
IIP Dehradun 1999.

Synthesis, Characterization and X-ray Structural determination of
Chiral Ni(ll)Schiff base complex, R.l. Kureshy, N.H. Khan, S.H.R.
Abdi, S.T. Patel, P. lyer, E. Suresh and P. Dastidar, UGC sponsored
national seminar on recent trends in chemical research GND Univ.
Amritsar, March 1999.

Electrochemical activation and reduction of hydrazines in aqueous solution
using ruthenium catalyst. R.Prakash and G.Ramachandraiah. National
Symposium in Chemistry, National Science Seminar Complex, Indian
Institute of Science Campus, Bangalore, 27-30 Jan., 1999.

Studies on transport phenomenon of sulfonated polyethylene-styrene-
divinylbenzene interpolymer membrane. V.K.Shahi, B.S.Makwana,
S.K.Thampy and R.Rangarajan. National Seminar on Polymers for the
new millennium, University of Madras, March 25-26, 1999.

Application of bipolar membrane in electrodialysis. B.G.Shah, Punita
Vyas, B.S.Makwana, P.M.Gaur, Poster Session: National Symposium
on Univ. Ind. Interaction, Saurashtra Univ., Rajkot, 27-28 March, 1999.

Antimicrobial agents derived from clay minerals. K.H.Mody, O.P.Mairh,
H.M.Mody, J.G.Bhatt and R.V.Jasra, National Symposium on
University-Industry Interaction (New Trends in Chemical Research and
Development), Department of Chemistry, Rajkot, 27-28 March, 1999

Immobilisation of «-amylase on silica. H.M.Mody, R.V.Jasra,
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K.H.Mody and O.P.Mairh, National Symposium on University-Industry
Interaction (New Trends in Chemical Research and Development),
Department of Chemistry, Rajkot, 27-28 March, 1999

Simarouba glauca - a rich source of oleic acid for rehabilitation of
marginal lands of the country. J. Chikara, B.D. Shethia, Mrs. M.
Rathod and J.B. Pandya, AOCS-OTAI International Conference on
“Exhibition on Oil Seeds and Vegetable Qil Processing”, New Delhi,
19-21 Feb. 1999.

Effect of genetic background on C_ wax ester plant Simmondsia
chinensis under Indian condition. J.B.Pandya, Mrs.M.Rathod,
B.D.Shethia, Mrs.A.Prakash and J.Chikara. AOCS-OTAI International
Conference on “Exhibition on Oil Seeds and Vegetable Oil
Processing”, New Delhi, 19-21 Feb. 1999.

Chiral Co (Il) Schiff base complex-catalysed aerobic enantioselective
epoxidation of styrene derivatives. Poster was presented in the
National Seminar on the trends in industrial catalysis held at MS
University, Baroda during 10-11th Sept. 1999; N.H. Khan, R.I.
Kureshy, S.H.R. Abdi, S.T. Patel and P. lyer.

Chiral Ru(ll) Schiff base complex-catalysed enantioselective
epoxidation of styrene derivatives. Poster to be presented in the
Modern Trends in Inorganic Chemistry to be held at IISc., Bangalore
during January 18-20, 2000; N.H. Khan, R.l. Kureshy, S.H.R. Abdi,
S.T. Patel, P. lyer and R.V. Jasra.

Chiral Ni(ll) Schiff base complex-catalysed enantioselective
epoxidation of styrene derivatives using NaOCI as an oxidant; N.H.
Khan, R.l. Kureshy, S.H.R. Abdi, S.T. Patel and P. lyer, E. Suresh and
P. Dastidar has been contributed for “An International Symposium on
Chirality” held in Robinson College, Cambridge University, Cambridge,
U.K. during 5-7 Sept., 1999.

Photocatalytic degradation of removal of brilliant blue dye from
aqueous dispersion. A.K. Bhatt, D.B. Shukla & R.V. Jasra; Poster
presented in “National Seminar on Trends in Industrial Catalysis”
organized by IIChE and CS| Baroda Chapter at Baroda, Sept. 10-11,
1999.

Heterogeneous catalyst for hydrogenation of benzene, H.M.Mody, H.C.
Bajaj, A. B. Boricha and R V Jasra, A poster presented in “National
Seminar on Trends Industrial Catalysis” organized by IIChE and CSI
Baroda chapter at M S University, Baroda during Sept. 10-11 1999.
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10.

11.

12.

13.

14.

15.

Synthesis of CuPcTs intercalated MgAl hydrotalcite, a new selective
oxidation catalyst, S.Kannan; Poster presented in “National Seminar
on Trends Industrial Catalysis” organized by IIChE and CSI Baroda
chapter at M S University, Baroda during Sept. 10-11 1999.

Trends in industrial catalysis. R.S. Shukla, National Seminar on
Trends Industrial Catalysis organized by IIChE and CSI| Baroda
chapter at M S University, Baroda during Sept. 10-11 1999.

Reduction of aflatoxin B and G, by vitamin C and lactic acid. R.J.
Verma and R.S. Shukla., National Symp. on Mycology at 2000 and
beyond, S.P. University, Vallabh Vidyanagar, Dec., 21-23 , 1999.

Microwave assisted rapid synthesis of Si-MCM-41; Haresh Mody, Priti
Pandya, P.Bhatt and R.V.Jasra, Poster presented in Modern Trend in
Inorganic Chemistry held at 1ISc. Bangalore during 18" to 20 January
2000.

B-CD assisted IVCT in mixed valent [2]rotaxane complex having metal

centers linked by interrupted m-electron system,; Amitava Das, Atindra
D. Shukla and H.C.Bajaj, Modern Trend in Inorganic Chemistry held at
[1Sc. Bangalore during 18" to 20" January 2000.

Design,synthesis, characterization and single crystal X-ray diffraction
studies of multicomponent Zn-tetraphenylporphyrins: novel building
blocks for microporous crystalline solids; Atindra D.Shukla, Paresh C
Dave, Eringathodi Suresh, Gopal Pathak, Amitava Das and
Parthasarathi Dastidar; Modern Trend in Inorganic Chemistry held at
l1ISc. Bangalore during 18" to 20" January 2000.

Design of novel supramolecular self assembly creating non-
interpenetrating rectangular grids with neutral cavity, E.Suresh,
Kamala Boopalan, Raksh V. Jasra and Mohan M. Bhadbhade, Poster
presented at Modern Trend in Inorganic Chemistry held at IlSc.
Bangalore during 18" to 20" January 2000.

Dinuclear Ru(ll) and Os(ll) complexes of bipyridyl ligands bridged by
rigid spacers: synthesis, electrochemical behaviour, absorption
spectra and luminescence properties, A.K. Bilakhiya, B. Tyagi, P. Paul,
Modern Trend in Inorganic Chemistry held at 11Sc. Bangalore during
18" to 20 January 2000.

Development of organoclays for grease formulation and pollution
abatement, R.S.Somani, D.B.Shukla, B.J.Bhalala,\A.S.Mehta and
R.V.Jasra in Lubricating Grease Conference, Jan 28-29, 2000, Goa

Microwave synthesis of ceramic precursorshydrotalcite like
compounds and mesoporous molecular sieves. R V Jasra, S Kannan,
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16.

17.

18.

19.

20.

21.

H M Mody and P Pandya. Presented in symposium on Ceramic Matrix
Composite Materials (CCM 99) held at S P University Vallabh Vidya,
Nagar during December 8-9, 1999.

The effect of conducting spacers on desalting by electrodialysis.
B.S.Makwana, D.K.Chauhan, V.K.Shahi, S.K.Thampy and
R.Rangarajan, Trombay Symposium on Desalination and Water Reuse
- 1999 held at BARC, Mumbai on 2-3 Dec., 1999.

Treatment of Effluent containing valuable toxic metal ions and its
recovery by means of Electrodialysis, Dr.V.K.Shahi; presented in the
New Millennium Conference held at New Delhi in Nov., 1999.

Selective fluorination of organic compounds using spray dried alkali
metal fluorides. A.D.Jethva, M.S.Gohil, S.N.Misra, G.Ramachandraiah
and P.K.Ghosh; 15 Gujarat Science Congress 2000 held at MS
University, Vadoadar, 12-13 Feb. 2000.

Group | fluorides an excellent fluorinating agent of aliphatic and
aromatic organic compounds. M.S.Gohil, A.D.Jethva, S.N.Misra,
P.K.Ghosh, G.Ramachandraiah, and S.Elshemer; 15 Gujarat Science
Congress 2000 held at MS University, Vadoadar, 12-13 Feb. 2000.

Nitrogeneous glycerolipids from Ulva fasciata (Ulvaceae, Chlorophyta)
of West Coast of India. A.K.Siddhanta, A.M.Goswami, B.K.Ramavat
and B.Achari. International Conference on Chemistry and 36 Annual
Convention of Chemists 1999, Calcutta, December 11-16, 1999.

Impact of varying salinities on the biomass increase of Gelidiella
acerosa (Forsskal) Feldmann et Hamel. S.H.Zaidi and O.P.Mairh In
Proceedings of National Symposium on Recent trends in marine algal
research in India held at Annamalai University, Parangipettai,
Tamilnadu from 27 to 29 December, 1999.
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Retirement
Awards / Recognition

1. Shri K.S.Suwan Assistant (G) 30/04/1998
2. Dr.G.T. Desai Scientist El [Gr.IV(3)] 30/06/1998
1. INSA Young Sci.enti'st Award Dr. S.Kannan 3. Shri D.M.Baraiya Farash 30/06/1998
2.__| CSIR Young Scientist Award Dr. S.Kannan 4. Dr.M.R.Oza Scientist El [Gr.IV(3)] 31/07/1998
B oo oo ey 5._shri R.N.Vorah Scientist F [Gr.IV(5)] 30/09/1998
4. World Intellectual Property Organisation Dr. R.S.Somani, Dr. PM.Oza, 6. Dr.D.H.Oza Scientist C [Gr.IV(2)] 30/09/19 98
(WIPO) Award Shri M.R.Gandhi, and Shri V.M.Sheth — = -
- 3 : 7. Shri D.P. Suru Tech. Officer B [Gr.IlI{4 30/09/1998
5. Fellow of Royal Society of Chemistry (UK) Dr. S.K.Adhikary 8 Shr: G.N.Dave Scientist B [Gr I[V(1)]( ) 31/10/1998
9. Dr.R.M. Kava Scientist Ell [Gr.IV(4)] 31/01/1999
10. Shri H.N. Patel Tech. Officer C [Gr.1l1(5)] 31/01/1999
11. Shri R. Fernandiz Technician 31/01/1999
g 12. Shri PN. Pandya Technician Gr.VI| 28/02/1999
Appointment 13. Shri C.M. Mandalia Tech. Officer B [GrIV(4)] 31/03/1999
e . i : 14. Shri H.V. Solanki Technician 31/03/1999
1. Dr.V.K.Sahi Scientist C [Gr.IV(2)] 07/01/1999 ' :2 2:ff gm ghﬁuha" ér Secnfig)Guard 313’(32;1 ggg
2. Dr PDastidar Scientist C [Gr.IV(2)] 11/8/1999 gl el © 08 e
3. Dr. M.Ganesan Scientist B [Gr.IV(1)] 11/8/1999 : 17. Shl‘! K.N. Patel Scientist EI[Gr. 1V(3)] 30/4/1999
4. Shri Chandrakant C.K. Scientist B [Gr.IV(1)] 1/10/1999 { 18. Shr! S.G. Chouhan Group_lll(4) 30/6/1999
5._Shri Pradeep Kumar Scientist B [Gr.IV(1)] 4/10/1999 19, Sl MoG-Farmsy eshrilcian G J21 S0/6/ 1999
6. Shri P. Anjani Kumar Assistant 25/10/1999 20. Dr. K.Rama Rao Scientist Ell [Gr.IV(4)] 30/6/1999
7. Dr.J.V.Prasad Scientist EI [Gr.IV(3)] 29/10/1999 2; gﬂﬂ Q-g'-gha_“h iec: fo'cegc \(fcﬁf-'”("’)] g?g j :33;’
8. Dr. Amit Bhattacharya Scientist B [Gr.IV(1)] 30/11/1999 s HDA éh‘zl';aan Si‘fe:t';'fg [(;} e e
9. Shri D.Jagan Mohan JTA[GrII() ] 17/2/2000 L - :
s - 24. Dr. (Ms) S.J.Gohil Scientist El [Gr. IV(3 24/9/1999
10. Shri S.Ti rupathi JTA [GrII(1)] 24/2/2000 - D;éA)Buch ] Soems C[[GrFIV(é)])] e
Assessment Promotions 26. Shri K.D.Padia Scientist F [Gr.IV(5)] 30/9/1999
27. Dr. S.D.Gomkale Scientist G [Gr.IV(6)] 1/10/1999
> ! { ALl 28. Shri D.L.Vyas Group lI(5) 29/2/2000
1. Dr. J.S. Patolia Scientist Ell [Gr.IV(4)] 01/02/1997 29. Dr. O.PMairh Scientist Ell [Gr.IV(4)] 29/2/2000
2. Dr.S.H.R. Abdi Scientist El [Gr.IV(3)] 24/04/1996 ' 30. Dr.B.J.Bhalala Scientist El [Gr.IV(3)] 29/2/2000
3. Dr. S.D. Bhatt Scientist El [Gr.IV(3)] 01/02/1997 * Voluntary retiremtn
4. Dr.R.P. Pandya : Scientist C [Gr.IV(2) 03/02/1997
5. Dr. R.S. Somani Scientist C [Gr.IV(2)] 01/02/1997 Transfer
6. Dr. A. Prakash Rao Scientist C [Gr.IV(2)] 08/08/1996
7. Shri T.N. Gupta Tech. Officer El [Gr.11I(6)] 01/02/1997 Dr. (Ms) Kadambini Sarengi Scientist C | Regional Research Laboratory, 18/6/1999
8. Shri B.D.Shethia Tech. Officer C [Gr. 111(5)] 1/2/1998 Bhubaneshwar
9. Shri A.A.Patel Tech. Officer B [Gr I11(4)] 1/2/1998 Shri Asin Kumar Jha Assistant National Metallurgical Laboratory, 1/11/1999
10. Shri B.S.Makwana Tech. Officer A [Gr. I11(3)] 12/8/1997 Jamshedpur
11. Shri E.Suresh Tech. Officer A [Gr. 111(3)] 26/5/1997 Shri D.Sherwood Scientist C Ceqtral ElectrQChgmical Research 31/3/2000
12. Dr. (Ms) Pragnya A. Bhatt | Tech. Officer A [Gr. III(3)]) 21/4/1997 Ligstitiitg, Rereikue]
13. Ms Meena R. Rathod Tech. Officer A [Gr. I11(3)] 16/2/1998
14. Shri R.J.Sanghavi S.T.A [Gr. [11(2)] 19/6/1997
15. Dr. M.Ganesan S.TA [Gr. 111(2)] 2/7/1997
16. Shri N.K.Waghani Group 1(5) T 5/3/1998
17. Shri A.A.Pattani Group 11(2) 8/11/1997
18. Shri Rajesh J.Jani Group 11(2) 31/7/1997
19. Shri G.M.Thakkar Group 11(2) 28/5/1997
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lesearch Council Mr. R.R.Hirwani, Member

Scientist 'F', National Chemical Laboratory, (DG's Nominee)
Prof. V.Krishnan, Chairman Pune 411 008.
Acting President,
Jawaharlal Nehru Centre for Advanced Scientific Research, : Mr. S.N.Ghosh Secretary
Indian Institute of Science Campus, Scientist,
Bangalore 560 012. ! Central Salt & Marine Chemicals Research Institute,

Gijubhai Badheka Marg, Bhavnagar 364 002

Dr. Rajju Shroff, Member

CMD, United Phpsphorus Ltd.,
Madhu Park, 11 Road, Khar (W),
Mumbai 400 052.

| Dr. S.D.Gomkale, Chairman
Mr. Kaushal Goel, . ‘ Member Acting Director, (Till 14.3.1999)
General Manager, Engineering Projects (India) Lid., CSMCRI, Bhavnagar. Member

B-10, Ho Chi Minh Sarani, Calcutta 700 071. (Till 30.9.1999)
Dr. G. Subramanian, Member
Director, National Facility for Marine Cyanobacteria,
Bharatidasan University, Tiruchirapalli 620 024 (T.N)

Dr. Pushpito K.Ghosh, Chairman
Director, (From 15.3.1999)
CSMCRI, Bhavnagar

Dr. B.M.Mishra, Member f Dr. R.V.Jasra, Member
Head, Desalination Division, Scientist F, CSMCRI, Bhavnagar
Bhabha Atomic Research Centre,

Trombay, Mumbai 400 085 Dr. N.V.Desali, Member

Scientist Ell, CSMCRI, Bhavnagar

o

Dr. V.Sampath, Member
Director, ICMAM Project Directorate, Shri M.R.Gandhi, Member
NIOT Campus, Velacherry Tambaram Main Road, Scientist EIl, CSMCRI, Bhavnagar
Pallikaranai, Chennai - 601 302.

_ { Dr. S.H.Zaidi, Member
Dr. Sushil Kumar, Member ; Scientist C, CSMCRI, Bhavnagar.
Director, ;
Central Institute of Medicinal andAromatic Plants, ‘ Dr. M.D.Zingde, Member
P.O CIMAP, Lucknow 226 015 (UP). Scientist-in-Charge,

! NIO Regional Centre, Mumbai
Prof. B.M.Mandal, Member |
Polymer Science Unit, ~ 'f Dr. K.M.Maiti, Member
Indian Association for the Cultivation of Science, ; Scientist-in-Charge,
2 A & B Raja Subodh Mullick Road, | CGCRI Naroda Centre, Ahmedabad
P.O Jadavpur University, Calcutta 700 032 -
DGSIR or his nominee Permanent Invitee
Dr. S.D. Gomkale, Member
Acting Director, _ (Up to March 14, 1999) Sr. Finance & Accounts Officer / Member
Central Salt & Marine Chemicals Research Institute, Finance & Accounts Officer, CSMCRI
Gijubhai Badheka Marg, Bhavnagar 364 002
. Controller of Administration/ Member-Secretary
Dr. Pushpito K. Ghosh Member - - Administrative Officer, CSMCRI
Director, (From March 15, 1999) { P
Central Salt & Marine Chemicals Research Institute,
Gijubhai Badheka Marg, Bhavnagar 364 002
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r
Dr. Pushpito K.Ghosh, Chairman 31.3.1999 31.3.2000
Director, Scientific
CSMCRI, Bhavnagar Group IV 94 - 88
r. S.D.Gomkale,
Scientist G (Till 0.9.1999) Group I 36 38
CSMCRI, Bhavnagar Group I 102 93
Group | 29 29
Shri V.J.Shah, Member Group V 3 3
Scientist F, CSMCRI, Bhavnagar (From 1.10.1999) Total (Technical) 170 163
— Non -technical
Dr. R.V.Jasra, emoer Group A 3 3
Scientist F, CSMCRI, Bhavnagar Group B 39 39
Shri S.N.Ghosh Member Group C 19 18
Scientist Ell, CSMCRI, Bhavnagar Group D 7 27
Total (Non -technical) 88 87
Shri J.B.Pandya, Member Total 352 338
Scientist Ell, CSMCRI, Bhavnagar Scientist Fellow 1 -
Shri M.R.Gandhi Member Research Associate/Sr. Research 8 4
Scientist EIl, CSMCRI, Bhavnagar Associate
Research Fellows etc 15 5
Dr. (Mrs.) Paramita Ray, Member Project Assistants & others 21 34
Scientist C, CSMCRI, Bhavnagar.
40 43
Shri S.N.Patel, Membar !
Technician Group 111(2), CSMCRI, Bhavnagar >
Sr. Finance & Accounts Officer / Member Rs. lakhs
Finance & Accounts Officer, CSMCRI
Controller of Administration/ Member-Secretary '
Administrative Officer, CSMCRI | Equipment (P15, P5(3) etc.) 141 191
| Infrastructural facilities (P5(1), & P5(2)) 36 22
i Library books (P5(4)) 60 60
; Consumables — recurring (P7) 53 70
! Manpower related expenditure  (P1, P2 & P3) 509 517
| Residual (P4, P6 etc.) 85| 134
| Total (from CSIR) 870 985
|
!
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-THIS IS A SCHEMATIC REPRESENTATION -OF THE MAP OF INDIA (NOT TO SCALE) AND DOES NOT INDICATE INDIA'S TERRITORIAL BOUNDARIES

PHYSICAL SCIENCES

Central Electronics Engineering Research Institute, Pilani
Central Scientific Instruments Organisation, Chandigarh
National Geophysical Research Institute, Hyderabad
National Institute of Oceanography, Goa

National Physical Laboratory, New Delhi {
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CHEMICAL SCIENCES

|62 (Central Electrochemical|Researchi Institute mem
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10! Indianlinstitute/of|Petroleum, Dehradun!
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Laorat Pune

BIOLOGICAL SCIENCES

13. Central Drug Research Institute, Lucknow

14. Central Food Technological Research Institute, Mysore
15. Central Institute of Medicinal and Aromatic Plants, Lucknow
16. Centre for Biochemical Technology, New Delhi

17. Centre for Cellular & Molecular Biology, Hyderabad

18. National Botanical Research Institute, Lucknow

19. Indian Institute of Chemical Biology, Calcutta

20. Industrial Toxicology Research Centre, Lucknow

21. Institute of Microbial Technology, Chandigarh

22. Regional Research Laboratory, Jammu

23. Institute of Himalayan Bioresource Technology, Palampur
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