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production of p henoxy acetic acid, 25 kg./batch and malonl
2cid, 10 kg./batch and a laboratory preparation of sorbic

has been established. From the comparative study of
1as been establilshe [ _ ‘ )

it is found that acid prehydro-
~lysis sulphate process and two stage alkalli process are
suitable for Melocanna-bamboo species, received from the
ey N

Director of Industries Tipur

B 7 £

been chlorinated in 6" dia refractory tube reactors and an
poptimum rate of 1 kg. of Ticl4/hour has been achieved.

Tiel, has been further hydrolysed to pigment grade rutile

4
titania on 1 ‘kg. scale. A multitubular type reactor for

oQ

Aydrogenation of nitrobenzene to aniline has beel

1
3

It 1s found that the catalyst remains active even after

U
f

800 hours of use. A batch process producing 8-10 kg. of
dimethylaniline per hatch has been develoned. Work is in
progress.to optimise the conditions for the production of
tetrachioroethane from ethylene with the object of

cohverting it to trichloroethylene.
Sponsored Projects

Work on isclation of Ferberine from berberis bark
has been completed during the period. Work on 12 sponsored
Schemes from the previocus period was continued, while 4 new
Sponsored schemes have been started. Work on water evaporation
control project was continued and 10 kilo of the fatty alcohol
mixture has beer prepared from cotton seed oil. Fabrication

.0f electron diffraction equipments has been undertaken for




Lok

three parties. In a new sponsored scheme, design and

()]

fabrication of a plant producing 10 kg.of Ticl,/hr. has

TT:

been undertaken. Vaporisation of refractory sulphides
sSuch as Lazdga Legﬁg and MnS, has been attempted. Preparation

of acriflavine on labordtory scalé has been concluded. Work

on fzactionation of hard resin of lac: was confinued.®In

(44]

the scheme on Tung oil, catalysic .ctivity of wvarious types
of substances for the cyclization of the methyl, o- and

B-eleostearates has been 1nVeDLL~*tau. Action of sulphur

.

88 a cyclization promotor in the case of the trieneconjuga ted

methyl cleostearate has been established for the first time.

New crystalline compounds have l"ﬂ obtained from the

following Indian medicinal plants: Punarnava, Shatavari ang
Putikaranja. A party producing pine oil from Indian turpentine
0il, has sponsored a new scheme for standardization of the
product. Costus roots from Punjab grown under various

mapurial and irrigational conditions, have been comparatiyely
examined for yield of o0il and lactones. A party producing
1—menthél from dementholised peppermint oil has sponsored

a4 project to simplify operations and improve yields in their
existing process. A pilot plant of 1 kg./batch for the
preparation of pharmaceutical grade calcium hypophosphite has

been set up.

Research Projects and Scherp

Theoretlcal investigations were continued to elucidate
the basic mechanisms which control the physical properties of
solids and other molecular substances » Accordingly calculation
of the thermal conductivity of ferrimagnetic solids has been
completed. & combination of s-d mixing and s-d exchange has

been taken into account to formulate a generalised Heisenberg

type exchange interaction applicable to alloys having paramagne-

far

-tic atoms / separated from each ot The impurities of the

Produce localized states below and above

pew interaction mechanism involving these empty states above

the Fermi surface has been formulated. The importance of
yibronic interaction in giving rise to the unstability o
certain modes has been fully explained. The work for the

BOBTETCY in case of so0lid solutions of polar semiconductors

has been completed.

Process for the preparation of permanent magnetic

materials of magnetoplumbite structure with (B x F)max

Of 1.7 - 1.8 x 10 gauss persted is now ready for commercial
exploitation. Needle-1like single crystals of zinc oxide have

been obtained. Studies on the crystallographic and electrical

"d

roperties of ?3Cuﬂnﬁ4y CuCrMn0, and NiHnCrO4 have been

continued. The experimental results support the conclusion
4+ 1+

that Mn~ and Cu ions coexist in copper manganese spinels.

‘4‘)

During the trials for the production of semiconductor grade
silicon from'silicon tetrachloride, it has been found that
the deposition takes place on a substrate maintained at
llOD-lEOOO by induction heat ing.Semiconductors of the

composltions corresponding to Flg

structure and has shown good thermoelectric properties.

0.78LE4 02 has a cubic

New europium mixed ligand complexes containing 8-diketone
have been prepared as potential laser materials. Saw toothed
Wave generators developed previously in the laboratory for

Spreading the diffraction spots into rectangular or square

areas were used for measuring the intensity of single crystal

electron diffraction patterns of thin films of PbS and PbSe.

Under controlled conditions 3 & basic nickel carbonate with

low temperature of reduction and giving products of high

surface area has heen prepared. It was also found that the
Copper nickel catalysts containing 20-38% copper are

Sl-l}i'f'talrltiall?‘/_ MEOPa SCETTE oy s ol i Sl el e i sl o e e




In the reaction between titanium tetrachloride and dimethyl

sulphate a reactive monochloro intermediate of the composi-

3 ' o C T S \ WwWaa e Ral=Te = o : T | &17\] ‘»"‘f."’j al
-tion C1TL (S04 (‘MBSQm? was obtalned as a yollow powder.
This compound reacts easily with hydroxylic organic compounds

= HA“

to give stable chlorine free organoxy-titanium compound
Copper chelate of acetoacetdiethylamide was prepared for th
first time. In collaboration with RRL, Hyderabad; a process
for obtaining nickel formate of catalyst grade has been
successfully worked out. A new method for analysing microgram
levels of vanadium using ferron has heen.d
silicofluoride of tetrazotised benzidine was prepareﬁ in
about 80% yield. A -CFq substituted cupferron has been made

starting from benzotrifluoride.

The reoln from Ailanthus malbarica has been found
to be a complex mixture of triterpenes. Actdic components

of the gum Poswellia serrats

10

have been found to consist of
mainly 8-Boswellic acid, its acetate and the ll-oxo-derivative
In a non-volatile portion of the extract of Cedrela toona a
new degraded triterpene similar to redoroléﬁc has been

isolated. The hfvlogically active fraction of lamycin is

found to be similar to trich.omycin. & nmodified method has

been developed for the preparation of CMC: fron moist ground-
-nut ‘shell pulp. Hispidulin (dinatin) has been synthesized

from 2,4,6-trihydroxy-5- methoxyacetophenone. It has been
shown that gambogic acid corresponds to morellic¢ acid ang
acetyl gambogic acid ‘to isomorellic acid. A convenient method
for the prepar&tiom of + ar-turmerone -from turmerone has been
déveloped.'d-ﬁurcumenea which is free from isopropenyl

lsomer has been synthesized by two different routes.

B

Isopatchoulenene has been isolated from essential oil of
3. +

cyperus cariosus.

Tsopa tchoulenone has 2lso been prepared from cyperene. By
application of Wittig's reacti lon, tricycloekasantalic acid
has been converted into optically pure {-santalene, d~santalic

aclid and d-santalol. EBoth the optically active forms of

isobicycloekasantalic acid have been synthesized.

By condensing cyanuric chloride with nydrazine and
interaction of the products with ethyl acetoacetate or
ethyl benzoylacetate dye intermediates containing pyrazolone

units have been prepared.

g
I~

reparation of diethylaminocethyl cellulose of required

degree of substitution was developed.

The culture collection of NCIM now consists about
1200 non-pathogenic yeasts, bacteria and fungi. During the
period 355 cultures were distributed to industrial concerns

and research institutions. The presence of ubiguinone in

i
m

rise has been found; no ubiguinone is detected in

gug

A

|‘:_‘i

iger whereas there is a rapid increase in the ubiquinone
content on germination and in submerged conditions, A new
method has been worked out for the preparation of soluble
acetylcholineesterase from ox brain. Prain DP Nase has been
obtained for the first time in soluble form from beaf brain.
Nitrite reductase which is 20 times more active than any
other preparation reported so far has been obtained. Structure
and stereochemistry of six products derived from limonene by
fermentation with pseudomonad have been established by their
chemical synthesis. A camphene-strain has been isolated by
enrichment culture techniques. It has been established that
this strain converts campheng to isoborneol by a propotropic

rearrangement.

In the kinetic studies, polymerization of styrene with

different ZispleP tvne potaliret cuvatame  orrnin e Peartae s Aans
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Ly ]

hexachloroethane, dimethylaniline, acetanilide and

[\

phthalloyl dibenzoyl peroxide is an effective cat:

i
: b . : ] T 2 13 1 s o nHt+thalat+toe ard Aandian "roiectse has bee ndertake
the telomerisation of ethylene with carbon tetrachlorid - !, phthalates and oplum projec ts has been undertaken.
In the studies of polymerization of Indian turpentine odl, i
'

A new theoretical eguation has been developed for

a 1low moleculs

v}
]

weight solid has been obtained; similarly

; & L estimating the diffusivity of a substance in a ligquid
a resinous polymer has been obtained from '\ carene. A ‘ : i ) ot ‘ e SNl o g by 2
: e starting from Eyring's diffusilon eguation., Kinetie studles
modified styrene DVB bhase cation exchange resin has been

r Indian bauxite have been

()

on dehydraticn of ethanol ove

L1

by using different solvents as diluents and with

develope

of pulsation and hold up on

ct

completed. Work on the effec
improved technigues for washing the sulphonated copolymer.

5

flooding in mass transfer has been completed.

Samples of improved resin have been sent to few parties

for evaluation. 1 kilo of the granular carboxylic cation

eXchanger from cold extracted CNSL has heen prepared. Two

sand filter sdabs have been prepared and sent to Bombay

Corporation for trials.

It is found that incorporation of proteins in rubber
improves its physical properties. Tensile strength and modulus

increase by about three times over that of pale rubber. The

antioxidant obta ined by condensing tetrahydroanacardol and
sulphur - monochloride is found to.be .comparable to similar

imported antioxidants.

Production of acétamilide has been worked out on
20 kg/batch and.a coh%ist@nt yleld of 97% acetanilide
‘ ' (99.6% purity) basgd on aniline used has been obtained. Complef
| chemical emgiﬁeering data on the process has been passed on

to a project engineering firm who have submitted a tender

to HOC for a plant of 2000 tons a year.

Bench scale investigations to produce dibutyl
phthalate in a 20-1litre all glass distillation unit have been

carried out. Several pilot plant runs have been carried out

on 15 kg/batch scale for the production of dioctylphthalate.

Necessary help was given to HAL, Pimpri in carrying out large

scale pilot plant trials on vitamin C. Process design work on

©
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Fine Chemicals ( 1t 4 ) ( Dr. ?.K. Bhattacharyya )

aim of the Pine Chemicals Pro,
make available research chemicals tha
padly needed by scientific workers throug

the country and which are JOHlelahlﬂ at Short
notice. Further, the chemicals prepared by the
FeCePe are almos t entirely imported from abroad
and hence their production at NCL would resu
in the saving of much needed foreign exchange.

During the past half year, the activities of the FCP
have been stepped up. A process for the manufacture of
phenoxy acetic acid on a large scale has been developed and

the present production capacity of 25 kg./batch is now

being expanded t® accommodate the entire demand of the

nation. ( about 18 tons annually ).

The pilot plant for production of malonic acid at

10 kg/batch has been se

ot

up. & method for the laboratory

scale preparation of sorbic acid from by-product malonic

acid has been standardized. During the half year, some 200
chemicals are being routinely manufactured. The following
is a statement of orders executed during the half year.

Period Value of
orders executed

lst April 1964 to Rs. 31,470.97
31zt March 1965

1st April 1865 to RBs. 26 ,765.00
30th September 1965

2. Dissolving pulp project (1958) ( Mr. D.S. Bendale )

Investigation of indigenous cellulosic raw
materials for dissolving pulp production.

Prehydrolysis sulphate pulping of D.strictus

and B.arundinecea, species gave pulps of

acceptable reactivity and chemical composition.

Acid prehydrolysis sulphate pulp viscose

solutions when spun gave rayon filament yarn

of good physical properties. The yield of ;

bleached pulps by above processes was not ‘
satisfactory. A two-stage alkaline pulping

_J process was developed. This process 1s based

¥
¥




on removal of pentosga

: I ns by alkaline liguors

2t high temperature and gives pulps of 90 to

97 per cent d-cellulose with less than 5 per
cent pentosan content. Pulps are reactive and
y}g}d viscose solutions of acceptahble fiit;r;
abllity, filament yarn of proper tensile )
strength and elongation. The time of pulpine

15 less and bledched pulp yield is comparatively
more than prehydrolysis sulphate process. Whpép
findings were confirmed on pilot plant scale
Wilth recycling of black liguor. Except sligﬁt1v
higher iron content all other properties of :

these pulps fall in the reported 1iterature
range, Groundnut shells were investigated by
different pulping methods and pulps were

tes?ed for carboxy methyl celldlose preparation.
Depithed bagasse gave better pulp byLWater—
prehydrolysis soda process, =

Pilot plant trials on groundnut shells by water

prehydrolysis-sulphate process have given unbleached

pulp yield of 30 to 32% with 3 per cent pentosan and 4.4 cp.

viscosity. On multistage bleaching, bleached pulps has
follbwimg chemical analysis.

-cellulose, 88-90 percent, pentosan 2.2 to 2.7 per
cent. Degree of polymerization 550-510. Ash - 0.24 to .4
per cent. As these'pulps could not be converted to sheet
form due to small fiber length, processing of above pulps
is carried out in wet conditions by suitable modifica-
—t;ons_ip ca;boxymethyl cellulose process.

Groundnut shell pulp CMC falls in medium and low
viscosity range with 0.5 to 0.6 degree of substitution.
1.7 kg. pulp is sent for testing its suitability to H.
Kohnstamm & Co. Inc., US4, -

As desired by the Director of Industries, Tripura

State, work on Melocanna-bamboo species has been undertaken,

Comparative study by different processes confirmed that

acid prehydrolysis sulphate and two-stage alkali pulping

processes are sultable for this species. As per suggestions

of cellulose Adhoc committee further work on this species

has been continued. By use of temperdture between 130 to
: ;

V%]

Nao0 and 170° temperature with 25 to 30 per cent Napo in
=] Ca

tage of pulping for 10 to 30 minutes results in pulps

0D
o
j@ 11
w
ct

of less than & per cent pentosan.

Few experiments have been

{1
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woods and first year growth bamboo from Maharashtra State

as per request of Forest Utilization Officer, M.35.
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Prehydrolysis-sulphate process gives pulps of
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composition with high ash con.:nt. Further work is n

for detail study.

1) Continuvation of work on bamboo as per
recommendations of cellulose Adhoc
Committee by T.S. alkali process and
study of hardwoods under optimum
conditions of bamboo.

2) Investigation of eucelyptus hybrid for
tyme-cord and cellulose-acetate grade
pulps.

3) Purification of pulps - study of
complex forming agents like diethyl
triamine penta-acetic acid and n-hydroxy
ethyl ethylene diamine triacetic acid.

3. Chlorination of titanium bearing (and other) materials
and production of rutile titania pigment (1961)
( Dr. V.', Dadape )

To utilize Indian 1lmenite for the prepara-
tion of titanium tetrachloride and 1%ts
subsequent hydrolysis to produce rutile
titania pigment.

Upgraded ilmenite ore (90% TiO, content ) has been
chlorinated in 4" and 6" dia. refractory tube reactors and
an optimum rate of 1 kg. of titanium tetrachloride per hour
in an eight hour run was achieved.

Titapnium tetrachloride thus obtained is hydrolysed
at 60° and the titanium hydroxide after suitable washing
is ignited to about 1000° to obtain pigment grade rutile
titania. The operation of hydrolysis 1is carried out on
1 kg. scale.

he above scheme will be terminated after 31lst




S

4, Anilipe ( 1963 ) ( Dr. L.K. Doraiswamy )

To design and operate a pilot plant for the
vapour phase hydrogenation of nitrobenzene to
anlline and g-nitrotoluene to o-toluidine.

The pilot plant ( about 7 kg. per hour ) set up
earlier is operated and is found to give 80-85% conversion

to aniline. Subsequently, on the advice of the Process
Development Panel it has been decided to set up another
reactor of the multi-tubular type. This reactor which employs
hot o0il as heat transfer medium has been set up and
preliminary runs have been carried out.

Continuous runs are in progress on the 1life of the
catalyst in a small glass reactor. It has been found that
the catalyst even after over 800 hours of use is as active
as at the beginning.

Engineering data will be collected on the new pilot
plant, and this plant run continuously to assess the life
of the catalyst on a larger scale. The work will be extended
to o-toluidine.

It 1s expected that the project will bhe eompleted
in March 1967.-

S« Dimethylaniline (1963) ( Dr. L.K. Doraiswamy )

To obtain chemical engineering data for the
design of & commercial plant for dimethylaniline.

The continuous pilot plant is run for durations
ﬁarying from 6 to 36 hours. Yields of the order of 90% based
on aniline have been obtained. However, the final product is
not free from monomethylaniline, and also the loss of ma thanol
as dimethyl ether is quite substantial. Further work on the
continuoﬁs process 1is stopped since it is felt that in view
of the requirement of dimethylaniline for defence and other

purposes a batch process can be quickly developed.

Several runs havg been carried out in one litre

=

autoclave and the process conditions finalised to obtain
= =5 - \ N ey RN £ < 4
dimethylaniline ( of over 99.6% purity) in a yield of 95%.
The yield based on methgnol is of the order Uf S
Arrangements have been made to ¢z re

tne

b

\rry out
30-1litre autoclave., This autoclave will produce 8-10 kg. of

dimethylaniline per batch. After completing work on this

i
L0

autoclave, a plant of about 600 tons per year capacity will

be designed.

The continuous pilot plant set up for dimethylaniline
will be used for the production of monoethylaniline from
ethanol and aniline. It is believed that the continuous plant
will work far more satisfactor "™y for this compound than for
dimethylaniline.

It is expected that the project will be completed

by March 1966.

6. BON Acid (1961) ( Br. L.K. Doraiswamy )

To develop a process for BON acid and to
extend to the salicylic acid.

There 1s no progress on this project since the entire
staff of this project is assigned to several other important
schemes of this laboratory. However, a few runs are carried
out to extend the method developed for BON acid to salicylic

gcid.

This project will be completed in March 1966.

7. Chlorination of Ethylene (1963) ( Dr. L.K.Doraiswamy )

To develop a process for the production

of hezachloroethane, trichloroethylene

and tetrachloroethane.

A process for hexachloroethane has been developed.

This process has been handed over to a firm in Gujarat and

the complete chemical engineering design for a plant of 500




Work i

)]

21s0 in progres

[4n)
[ 2

0 ®timise the conditions

for the production of tetrachloroethane from ethylens and

chlorine with the object of converting it subsequently to

trichloroethylene. Direct conversion of ethvlene
trichloroethylene is also being inve

I

=i

is expected that this project will be completed

in March 1967,

~

Work on this project could not progress to a significan
extent during this period since the entire staff of this

project was assigned to several other important schemes.

1

3 SPONSORED PROJECTS




Work on Investigations of the rgnt?esis and _Properties of New

255 Glycol Monoalkyl Ethers for_the Control of Water _Evapora-
jon_to Extend the Industridl jtill?;tl@ﬁ of Cotton Seed 0il
Under PL-480 ( U.S. Do partment of ’‘griculture, Washington

(1964) (LBB)

Work is divided into two aspects: (1) prepara-
tion of cetostearyl alcohol mixtures by the
pvdrogﬂpolvqia of cotton seed oil, and (2)

collection of basic data on monolay r proper-
ties of long-chain alcohols including alcohol
mixtures obtained from cotton seed oil and
alkoxy ethanols.

__.._ e ey A e

Preparation of cefoste

ing the method reported earlier, 10 kg of the

i
w
=

alepohol mixtures from cotton seed oil have been prepared.
The water evaporation retardation of the cetostearyl
mixtures have been studied under semi-field conditi‘ns.
Cetostearyl alcohol films, béth synthetic as well as natural,
show better water evaporation reduc#ion and durability than
the cetyl alcohol films.
surface viscosity measurements

Surface viscosity measurements of n-long chain alcohols
( C1gs C1gs Cog and Coq ) at different shear rates and
pressures have been done at 26"using a rotational viséometer.
The results are used to calculate the change in free
activation energy for viscous flow, intermolecular interaction,
and relaxation time in various two dimensional phase changes
of monomolecular film.

IThermodynamic properties. of adueous solutions

The density, refractive index and surface tension of
agueous solutions of the lower homologues such as methyl,
ethyl and butyl cellosolves have been determined at different
concentrations and temperatures for calculating their surface
thermodynamical properties. Preparation of propyl cellosolve
and carbitols is under preogress.

Specific resistance to _evaporation




8
used tD studv the monol ANAT T ATAPFS am o~ A =
WY the monolayer properties of Cl@‘Ohﬁ Clg-DH,
Cra=( OCH-CHE-) 'O ' FE AL = .
18+ CHéCEH)-QH, Clg-(ﬂfoh4)nuh and UQW-LOC2H4)COH a %

T'oom temperature and various pressures The specifi
5 r R Ul Eaowe ddie SPeclifle

reslstance values are found in agreement with earlier result
£ 2 Ll L wil Q8.E i A S S

Similar measurements a+ 4.
PLILLAr measurements at higher pressures and temperatures
B oSk Clllpeld LUres
are Under DroPress. Mhe oreadps
T BEUeLESS.. e Speclfic resistance valifes for

Cia=(0CsH4)s0H and ¢ Ot z
187\ Ytalig)o0H and ”18{”(3F4)30h are comparatively lower
chan those for ¢ 0Co ATT M 2
22 0C2H,) 90H. This result confirms that the
former compo 3 f -
Il compounds form expanded film whereas the latter

condense : Thifrasg in e
nsed one. This is dn accordance with the previous

observation on the pressure-apes A
ot On tne pressure-area isotherm measurements,

2. Fab

b action eguipment (1965)

[}
iation of electron diff

/—\ll-rj

I

The work o icati
I'he £ on fabrication of ca i
4 ulon of cameras, one for Gauhagti
I T e s 7 e
Diversity and one for Fertiliser Corporation, Sindri has
4 [
@lready been undertaken and one of the equipments is in the

brocess of completion.

e e e D R L

M/s Travancore Titanium ® S
! ~ltanium Produc
( 1965 ) ( Dr. V.V, Dadaﬁe ) RS

3. ?goduction of titanium tetrachlorig

Tie sample of titanium tetrachloride produced by
ﬁ/g gll@?wplantlprocgss was found satisfactory by
A &ranhCOT? Titanium Products Ltd., Trivandrum
ﬁ{egala) fPr the preparation of rutile titania
Jiggtmaggrfal Needed in their titanium dioxidé
SChemé.L‘ej have now sponsored the Tollowing.

re : (1) L beneh

43

The problems to be undertaken

scale unit ( capacity 2 ke, TiCl, per hour ) to be set up
and worked during the first six months of the scheme,
(2) The data obtained on the bench-scale experiments will
be utilized to set up at Trivandrum a pilot plant unit for
the production of titanium tetrachloride (10 kg/hour to be
gradually increased to 20 kg/hour) ,

The sma

H

R L e
v Producing 2 kg/TiCl, per hour has been

Lo i ey T e e e e L

O

The Travancore Titanium Products Ltd. have already deputed

four research officers to the NCL for getting them acquaint-

-~ed and trained with the work of the NCL process.

4, Chemical and T nodynamic Propert

temperature vaporisation of
sulphides, nltrides, etc.
Higli temperature vaporisations of LaES3 and CegSq
(prepared by reacting the respective oxides with carbon

. D 0 - ; : =
disulphide vapo. at 9007) are attempted in the range of

0 0 : : . : o
1000~ to 1200 employing transpiration technique. These
sulphides have extermely low vapour pressures in the above

temperature range, which is indicated by negligible weight

losses in the system. The sulphides are highly susceptible

to oxygen and are converted into oxysulphides, even if the

carrier gas contains 1 ppm of oxygen. Precautions have been

taken to employ highly purified carrier gas (Argom) in the
above experiments. Similar technique has been used to study
the vaporisation of manganese sulphide (MnS) at about 900%
This system also has very low vapour preésures at these
tenperatures (800~90003. It is proposed to carry out the

above work -at still higher temperatures i.e. 1300° and

above for rare earth salts and 1000 to 1500° for manganese

salt.

L i§ :
(1964) ( Dr. Sukh Dev )
S from m-phenylene diamine, experimental

conditions for the preparation of proflavine and its

subsequent conversion to acriflavine have been worked out

on a laboratory scale. The number of steps in the synthesis

have bheen reduced to three bw neing a salectiva enlsrent
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6. Qgpgtigbiigg of Lac ( Lac Research Instiﬁutea Ranchi )
(1961) ¢ Dr. Sukh Dev )

The acig composition of the hydrolysed” 150

r'esin has been *Stablished almost quantita-

~tively, It &3 ncluded that the Jlac resin

1s g polymer deriveg from aleuritic ang

Jalaric acid,

Work on the fLY(L“Gh&LlDM of hard resin 4is continuedy
By solvent Precipitation

n ang monitoring by TLC, a more opr

less homogenéoys (functi

ohality-wige) fraction

has been

obtaineq, Prolonged base hydrolysis

only aleuritie
confirmihg ther

of the builﬂing

acid ang shellolie and

eby our Previons

conely

of the fraction Vieldeg

lakhsholie acids,

Sions abon

E, Ehn natupre

blocks of the 1

ac resin,

7. Lac Dye (: Indian Lac Cess Committee, Ranchi) ( 1957 )
( Dr, X, Venkataraman )

Egyﬁhzgiggg;g ! The Synthesis of erythrolaccin; the

structure of which h

b}

$ now been shown tg pe 1,2,5,% -tetra-

hydroxy-é-methylanthraqvinone ( Tetrahedron Letters 1963,

337) , by ap Unambiguoys nethod ig nearing Completion,
ids : Part of the results so fap obtaineg has

been Published ip Bulletin of the National Institute of

y 28y 114), Work HOW AN prusPess is
mainly being Concentrateq on the p

of the parent phenolic Pigments,

Shown Some promise are Preparative layer chromatography on
Silica gel impregnated With oxalie acid ang column

chroma?ography on pclycaprolactam bowder,

It is hoped to
describe some gf

the resul ts obtaineqd SO0 far in detail

shortly in Olle or twg Papers in the Indian Journal of
Chemistry. The laccaje acid containing

Ditrogen ang the
acid which ultimately led g

laEgGg%'-tetramethoxy—B'
phEHYlanthraquinon

iy
methoxyethyl-E- € obtaineg by a series

of degradations and methylation

S are two constituents of

lac dye Which we hope o pid-o O N

f their structures now =a ppears
2Jucidation of their stru
AN e datic
The complete el

T i AoPL e i
be a reasonable possibility
t"-j DE 8 Treasol i

tra of the nitrogen-
ith the NMR spectra of the
i = s vit - e 1
TH ‘colmection §

J
n
]

{

r

hydel con pounds
: ; antA several model ¢ oMY
taining laccaic acid, se 435
contdlnll = - . e e ”-i-j j‘::. acid Jre
8 hvd ]"("F["f{?t]rl:'_l—'i ntoranil
ivatives of 8- J JA Y
e derivatives : _

some Q€

i acetic anhvdride on
' of EFq-etherate and acetic anhy
The action o ook

e T s
studied in detall. It h

inones 1s being
thoxyanthraguinones is b
methoxyar ]

OV E ) £ 1 se "1( .0l .II exd I LI C tI L1 tu.l S
l’lb =

€ | (=3

} Cj LO = € bs = i =

:p e

+imn nf
\nother reaction of
X lacecaic acids. Another I
3 TP T the LG L St
ether-esters from th

1 — ~ B L > N e § - )
.#_ = ﬂ < th:
G C[( 18 1 W S S() ] eI 2 L.Ju.y J.S e

i n "‘E"l(h l. Jl unde

}I. i§ H O

e ]

j o thyl ether using
ine-2-meth e
halk reaction on purpurine-2-methy
Marscha ea C

3 : 3 s =] 2 3..
1thionite, which yields 2,
' nd alkaline dithionite,
formaldehyde and alk

d ¥ ﬂ't} ) Yo ct ol -r- th - o 5 t Of' ‘-h\
= I 7 12 as G 25 - Lo acema e
a = b 3 | L =
Y q 11 g

methoxyl by a methyl grow

1963 )
( Amar Dye Chem Ltd., Bombay ) (

Dyes Amar L

K. ﬁgﬁiatraman )

ntinue nd several
18 ] ject has been continued a
Work on this project

l’]C’W d y e} Ve ear 381 tl . ilf i i v Jlor L]
2 €

L 8 tl 3 E [)I] tll 2 & g Oll

: . 0il under PL-480
e Utilization of Tung O : 1963)
i EXtegd E?irigéli? Agriculture, Washington )(
( U.5. Depar tue ST iE

( Dr. Sukh Dev ) |

! - of
] development
i ims at the . ¢
The work on tung oil awﬂ M Ll s s
W industrial chemlca,s_ ,%r‘m s
neu Wé; and dimer-resulting o
monomer and ¢

33 il tlJe Oj_l-
IHGIJ‘Z 01
=y STa i BV 3 f 8 warlis of E;ypes of
Ll & < y | ‘
= a¥i Z S o ni ! i & I’Je all{-’ 1 9
( i LJ EJ‘LU‘ 9 QI]:‘_'I;H;J Lol 9y 58
SubStLDCGS B S13 ‘ .
= i -H.'a] 9 O.K. JI) )
- iy = L1 1,,c‘l lla =
l 7 (] ¥xide amJQI‘_.JSt resi 5 01U Y
J € T].{.O,fl p,I’O)\lG ~ 9 | |
| -4 4 L 5 r (‘\ f‘icp a e a {
i ] rj] e 5 ele !.L“r-. _-!._L()_:\:].'] S G p G =]
\-‘ar}aj lum pe],] LO X140 =i

FEGLS L v < o l’]d
i [ -f‘ i tliy 3

i i Ll L j L 5

Slllk_ aCl(.J ) ) 3 ( ( 48 )1 1 =}

=
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promotel‘ i f=1 2L o G .
in the case of the trleﬂeCOnjugat@ﬁ methyl
eleostemrates h: srm ot <o g
@rates has been established fopr the first tin Th
o . L LG, iz lUS

mild 12al-trea t 50"
1110" thermal-treatment (160 for S hr) of methyl e]
nethyl eleo-

=] by g LL; : 1 o e S e S - = ~ 4= 2 = _t r‘) 07
2a 1 & i 163 Pl es8rce (SN (o 2 ce am .ufl ( Parly )
= L o (# )
s :llf]‘]]a. e51 e 1] ‘ 7 =
2} ) T I =D l U {_,d 5 ) cl L‘.]g_)‘:“- L'O (1 er = JI] L ) thb C ‘/C ll( L
J : o) 2 m ,DOF >

( 1n tlrl = A L = L= L =
4 % u:b] ce D ]. (=] 1 Y 2 Wa I«l a \t
S Cd U =) ,L'lO = d S L : e 1L 1 1
o ! - U (@]

‘..JC]._LC‘{L !I Ul = 4 i I 2 = [&] { ( S - E a .‘] e
s L T upger -l ) S 1 =
L 2 3 ] = lm 'r W i
WS [ e L OI‘meO

f.O !le tU oy 2 = F3E- 3 e [ I e T - 10
w11 L 10“/ . k o) = =1 A = LE :3 L]
ol T ,F“.L‘r"l": &

lS ECyC]_G_ T -y = s“ = g

yleldo I],L.a C)‘Cl £ 1 C)I] I a 1 115 £ $ =z =
L .lOﬂ e n. o} : rlt, ‘ a
et bt ]: Ue )ek]

c}j.l O dt gI L 4 gk-

isolation of o i 4
"hemically bure compounds from the mixtures

is under way,

#allDosite Drug Research g b
(Ministry of Hea tﬁ—"j"“z%hgg_fg%_Indlan Medicinal Plants
Dr. Sukh Dev ) * india ) (19665) i

Work i i
on the following three plants has been started

1) Punarnava Boerhavia diffusa Linn |
( Nyctaginacggg—y—_-H_.
2) Shatavari A
3 2Sparagus Racemo /i
(Liliaceae~T__—_§H§J£;llQ

3) Puti ] :
ikaranja Caesalpinia bounducella Flem
, Leguminosae) e T

Punarpav Aj 7
, o Rumarnava - Adpogpd
a 1r-dried powdered roots have been subject
-ed to success ‘ i . il
ewsdve extraction with Esrroleum ether, B
y Benzene,

g ]. Y @] 4

O . ° l 18 l p

X A= .

other extracts Le dh Progress

Shatavari - i¢
phatavari Dried roots have been eéxtracted by

n-Hexane, E Lt hy
y Bther, Ethyl acetate ang

Ethanol in sequence,

_I‘Orj n ]Jr: s i3 L IL}L( L a I yi sa |33' {3

has been i t ‘
isolated. It LS Mot e T T i el
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Two crystalline compounds have also been obtained from

sther extract. The ethyl acetate extract and ethanol

extract consist mostly glycosides and carbohydrates.

Putikarania - The powdered kernels of the mature
seeds have been extracted successively with Pet. ether,

te and Abs. ethanol.

1)

Renzene s Chloroform, Ethyl ace

Thin layer chromatography of these extracts shows presence

ne and

(0]

of a number of closely related compounds. Benz
chloroform extracts are found to be quite similar. A

0
small amount of a pure crystalline compound ( M.p.241-43")

has been obtained, which is found different from the

previously reported «, 3 and y-=caesalpins.

Different extracts from all the a bove materials
have been sent for pharmacological tests. Efforts will be

made to isolate more amounts of pure compounds for

systematic investigation.

Pine o0il from Indian turpentine oil
( M/s Prabhat General Agency, Eombay ) ( 1965 )
(

Dr. Sukh Dev )

11.

To find out different constituents present in
the pine oil and their characterization, and
to improve the percentage of alcoholic portion..
Commercial 0il sample received from the party has
been fractionated and GLC of different fractions has been
recorded. The major portion of the oill has been characterized

as £\ -carene, Presence of p-eymene has also been confirmed.

Work is in progress.

mmercial Uses of Puniab_Costus(Kuth) Ro§§§

12, Resegarch on Co
( Govt. of Punjab ) ( 1963 ) ( Dr. S.C.Bhattacharyya
To find out ways for profitable utilisation
of a portion of the costus roots grown in
Lahaul and Spiti areas of Punjab.
A large number of samples of roots grown under various
e e L L e B L Loy N P L e B P L o T ol s g
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Some more derivatives of dehydrocostus lactone and

.costunalide have been prepared

testing.

13. Improvemen é_;Q_zna_ggggsgamig;_th_mangiagﬁuzs_gi
;;menthgl_i;gg_@ggggtholised peppermint oil,
( M/s Bhavana Chemicatis Ltd., Baroda ) (1965)
0 T R Bhattacharyya )

A leading producer of l-menthol in the country uses

imported dementholised peppermint oil as the raw material.

The Process used by them ig complicated and requires

simplification. The party has sponsored a project in this

connection.

The dementholiseq peppermint oil supplied by the

party has been examined by separating it into various

fractions by column Chromatogr

aphy and analysing each
fraction by GLC, The resulte indicate that the dementholis-

-ed peppermint oil can theoretically yield 68% l-menthol

from 1-menthol and l-menthone present in the oil.

The hydrocarbon fraction contains mainly 1-1imonene,

3=-pinene ( traces) and 4§§-carene.

Some 20 fractions obtained during the distillation

of dementholised peppermint oil from the M/s Bhavana

Chemicals have been analysed by GLC and the results

communicated to the party.

Work on the simplification of the Process of isglation

of menthol is in progress.

14. Preparation of Certain Vat D
iRy Bombay ) (1962) ( wr.

yestuffs (M/s Amar Dye Chem.
P.G. Phadatare ie

The objective of this sc
process conditions for the production of

certain vat dyes. Golden yellow G.K. has

been taken up for detailed study in the
first instance,

heme is to optimise

‘Conditions have been optimised for the production

and sent for pharmacological

15

ief I vork has been
T f report of the work
vat dye and a brief
61 a V A |
i ) t is being
: S S A detailed report is be
i d to the sponsor. A det
submnitte
written.up on this project.

eted in March 1966.
Work on this scheme will be completed in March 1

i ) M ahy i Dyestuff &
iethvlmetaaminophenol ( M/s Sahyadri e
Tk %;?ggziﬁgtfP? Ltd., Poona) (1965) ( Dr. L.K.Doraiswamy)
1 -

To work out a process for the m%nufacggaglof
%he intermediate dicthyl_meta_au1n§qp. bas{c
required for the production of certain
dyes.
imi d ion
Conditions have been optimised for the product
] en
f this intermediate and experimental work has be
0 - i o
i i i up.
completed. A detailed report is being written up

This scheme will be completed in March 1966.

16, Manufacture of calcium hvnonhosnhiggD( M%s Sgggiéil)
. Ogtamchaﬁa & Co., Bombay ) (1964) ( Dr. M.

 The object is to develop proceis ?ngw;ggw on
1a50ratory and pilot plant sca eh'ge S
manufacture of calcium gypophoSpllte. e
be supplying to the sponsor comple : go ey
designs for commercial production gt_ s 0e
and help him in fabrication and setting up
plant.

i i factured by the
i hy pophosphite is manu )
g?%gé%mréggtgon of yellow phOSphogggiﬁg}th
lime. The reaction gr%qugtsiigilihle o
hite in solution, 1in ple
hggggggig, gaseous mixture of phosphine and
giphosphine and hydrogen.
i y leted to
experiments were comp 3
%eigﬁizgaiﬁe anditions of reactloa_Eo obtain
mgxiﬁum yield of calcium hypophosphilte.
‘ egen
Setting up of a pilot plant (1.0 kg/btatch) has be
i i as
completed. Recovery of phosphorus in the phosphine
i orption
phosphoric acid by burning it with fuel gas and absorp
i « A burhner
of combustion product with water is undertaken. A
| _ i ified
for phosphine gas is developed and continually modl
-k e )
‘ i rned with
SO0 that about 3 litres/min. of phosphine can be bu

{ in. of primary
2 litres/min. of burshane gas and 50 litres/min P
e [ . "
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phosphoric acid ang concentration of the latter by
recirculation.

M"actors

n
=
)
-

5]
a
ct
(]

* _‘5
({h]
e

3
)
ct
L
=
(1))

of reaction, ratio-of

al8o studieds At 75=85"and

45)
~
o
~
0]
—+
)
13
s
i
)

phosphorus to wat

phosphorus to water ratio of 1 30 the yield of hypophos-

0

-phite is similar to that obtained in the bench-secale

5

experiments. The filtration is carried out in a

orcelain

L]

nutsche filter and concentration of the solution in a
steam heated open S.8. pan., |

Now that phosphorus has been made available to us,
further runs will be taken With 1 kg/batch of phosphorus,
improving the yield, preparing material of adequate
pharmaceutical purity etc. leading to the design of an

industrial unit of 30 kg/day of the product.

4.

RESEARCH PROJECTS
and

S CHEMES
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PHYSICS AND CHEMISTRY OF SOLIDS

Theoretical Resegrch

Solid State and Molecular Physics (1957) (Dr.K.P, Sinha)

Theoretical investigations are undertaken to
elucidate the basic mechanisms which control the
physical properties of solids and other molecular
substances. More specifically, these are concerned
with the electrical, magnetic, thermal and optical
properties of certain substances. Fruitful ideas
are applied for the development of materials and
devices having suitable physical properties,

1. Phonon-magnon interactions in magneticglly ordered
solids (1961)

Atomistic theory of the interaction processes
involving phonons and magnons in ferro-, . antiferro
and ferrimagnetic crystals was developed. The
mechanisms of energy exchange between spin and
lattice systems were clearly dilineated and they were
in agreement with observed results for the three
‘Types of magnetic crystals.

Based on thé above studies, the calculation of the thermal

conductivity of ferrimagnetic solids has been completed. The

different scattering processes which were found to be important

for the thermal conductivity in the low temperature regions are r
the phonon scattering by magnons, by mass defects and strain i
fields and boundary scattering. The total relaxation frequency

(1L/T) and thermal conductivity (K) are given by :

3 T
Tl_ = A + Q-‘?) i P*54 ' (
. r % ;% 4 - e~
K=kt T / ®p/1 3 d~
-——--§—-—- e 4 i 37 o 5
A MQugd + P (Fqy8

where TE involves phonon wave-vectors. The integral has been

¢valuated graphically for ferrites (MnFeg0,) and garnets

,(Y3Fe2Fe3012). The calculated results are in close agreement with

the low temperature experimental data on these systems.
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S« Blectrontc structuns o |
"*;;wj_:liimgggyctulg_of molccules (1964)

The 1 electron gyst ;
oy - O SyStems ang their dengits i
o _ ySten el T e e P o in
?1b;nzapth;eneﬁand Sl derivativgs were stiudied
0n the Dasd.g o1 ulectron gas mode] N 7
Thege Calculations have been exXtended tqo the following Syat
- o »

(1) Benpera : 4ot e el
ene angd bcnzoqu1n;\,ne3 (i) Anthracene and anthraquinog

and a fey otha P ; el
few otherp molecyles and theirp derivatiVes, Dartioulquy

dyes. Fop treating the dOFjVDtiVOS =
LLva J L 8

Vo & (F-F & -
o) (r | ), W'_hx,I'O VC e CO:i{Stal’lt haS b::‘ in aa The -

ave been calculateqd, This

ITI »
LThe Calculation of the density of ﬂ’electrons 19 3n progn

This 3 k]
hi type of work 13 4o ke eXxtended tq nany more molecules

8. M eti \ i i
Magnetic break —down = _solids (1965)

This ig I i
a4 New fielqd and hag ;
<> Opened up pe
of TeSsearch ang application, P Aines

In this woprk +
A rl—\- il he & ey . ']
clectron °rbits (in k space) are determing

b t e i | = 3 1
¥ th inter Section of the Surfaces of constant energy with

Planes Normal tq the magnetic fielqd, If the electron

long Very nearly to the same energy

and also gch ve S
> RPRECEEH vevy closely in g ®Péce, the phenomenon of

hagnetic bresi.
ak-down DCCUrS. The Present apnrosch is €Ssentially

based.on the fact that thero ig a finite
O on i Bt
L' the nearp Crossing of LWO paths that the adiabatiea bath is not

follO = ° o 3 -
WEGs I8 Chess Clrcumstanc,g the Probability fop this event

8ives the erji i . . ;
| iterign for the Hagnetic break~down. Taking into
L= ]

CHET Ll obh LT S S ce IS
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notic £4 e S odinger equation for the
presence of magnotic field the Schroding juation f

i ] ihe solutions of this equation come out to
problem is set up. The solutions ¢ uat

be hiper geometric cylindrical functions
It is proposecd to obtain the probability that the adiabatic
o DOOY e o cthll i )

ath is not followed by using the technique of analytical
e ' ‘

continuation.

B) Materiagl Research

le. Ferromagnetic materials (1959) (Dr,A.P.B. Sinha)

New ferrites are being synthesizedwwﬁh a view
to develop ferromagnetic materials Sultable for

high frequenecy applications.
Work on anisofropic permanent magnetic materials of

magnetoplumbite structure is continued. By 5 proper choice of

1ti ti itions and doping agents, it has
composition, preparation conditions a ping ag )

6 -
been possible to get (BxH)max of 1.7 - 1.8 ® Lo Tgmisn - oerehod

for unoriented samples. This process for making permanent

magnets is now ready for commercial exploiuahjon.
i i - lO_ ed
i C mor 5 rites have been deve D
(Nl,zn) and other isomo phous ferrit

for medium and short wave applications. (Mg ,Mn) ferrite suitable

for microwave applications have been Synthesized,

Some new ferromagnetic oxides 4somorphous with PETOYRHELYS

have been synthesized and their structure and saturation

magnetisation determined.

Attempts are being made to substitute fluorine partially

for oxygen in the ferrites of spinel and flagnetoplumbite structures

. & ; srtie ine
with a view to improve the magnetic Properties. Fluori

. s 2 . : i i .
containing compounds under investigation are (i) lithium ferrit

and (ii) Cu, Mn, Co, Ni substituted ferrites of the composition

PbFg. (6-x)Feg03.xMo or MF, The powder diffraction patterns and

the saturation magnetisation values have been obtained.




8, Silicon sembeconductors (1959) (Dr.A.P.B. Sinha)

Preparation of semiconductor grade silicon is
being tried.

A unit for the

breparation of silicon tetrachloride from

.

Perrosilicon has been run continuously. Purification of this

@ilicon tetrachloride has been achieved to give a starting material

©f adequate purity. An apparatus for the epitaxial growth of '

8ilicon by the reduction of silicon tetrachloride vapour with pure

fiydrogen has been set up. The deposit of silicon takes place on

‘é substrate maintained at 1100-1200° by induction heating.

T

4, Electrical--and thermal properties of Semiconductors
(1962) (DP.K.P. Sinha)

On the basis of the theoretical concepts developed,
the following experimental work was undertaken. It
has been reported earlier that the apparatus for
measuring the thermoelectric power ( «) resistance ((°)
and thermal conductivity (K) was fabricated
utilizing the Peltier effeect, Results of the measure-

ment on BigTe3 doped with magnetic impurities were
reported.

Similar measurerents on PbTe doped with paramagnetic

impurities have shown that the resistance increases with doping
eoncentration initially, but falls down with higher concentration.
i The thermal conductivity on the other hand, decreases with an
increase of concentration up to 0.16 atomic % on Mn and then rises.,
The thermoelectric power behaves in the same manner.

The work on the solid solutions BigTes and PbTe has given
SOme valuable results,

Blg oPb

A composition coreesponding to

0.78T94.02 has a cubic structure and shows good thermo-

electric broperties, Other compositions are under study. It is

PTOposed to extend the activity of this work by setting up an

€duipment for measuring magneto-thermsl conductivity.

S« Laser materials (1964) (Dr,4.P.B. Sinha)

New europium mixed ligand complex are being
Prepared which are useful in lasers.
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 _Current voltage characteristics of metal -insulator-metal

y film sandwiﬁches have been studied. Very thin films of
Mator give tunneling characteristic while thicker films give
See charge limited current flow. The effect of electrode has
ﬁh.studied in thicker films and it agrees with the space charge

Bited current flow. Thick insulating film dbodes such as

Og~Alj Au-Cds-Al show current controlled negative resistance

1-Alp
%;racteristic while diodes in which organic metal chelates have

heen used as insulating material give voltage controlled negative

racistance. Some of the organic insulators such as anthracene

f;d Cu-phthalocyanene show space charge limited current flow.
lating film diodes

The

effect of temperature is large on thicker insu

than that on thin insulating film diodes. The exact mechanism of

.~ negative resistance and effect of temperature and light on it

is under study.

6. Photoconducting properties of semiconductors (1962)
(Dr,A.B, Biswas)

Photoconductivity of Pb8 films is under study
with a view to collect mechanism of photo-
conductivity and eventual development of photo~

conductive devices.

The resistivity characteristics of PbS films prepared

earlier have been investigated as a function of temperature down

to -1600. The oxygén treatment by baking at temperatures up to
A few

200° shows significant influence on activation energy.

vacuum sealed photoconductive cells have been constructed. A

high gain low-freduency amphifier detector has been constructed

g’*
V

for studying the response of these cells to chopped radiation.
CdSe photoconducting films have been‘prepared by - vacuum deposition.
The spectral response has been studied and the energy gap
calculated. An apparatus for studying effect of oxygen and other
ambients on the photoconducting properties of these films has

been constructed.
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s sharp rise and then flattens up. By extrapolating the

I flatten portion back to the polarisation axis, the permanent
rﬁlarisation characteristics in zero field has been estimated
j@r this sample, as 1.4 micro coul./cmg. Curie temperature is
fletermined from measurements made on at least for three samples
Bf a particular composition prepared under optimum firing

The slope at Zero %gltage of the hysteresis loop
tan o = LT_EX~1E 0y

Bs a measure of the initial dieléctric constant of the ceramic

i

leonditions.

punder the conditions chosen. At room temperature, the initial

ficlectric constant, K is 850 which rises to 1400 at curie

”%emperature. The dielectric constant as determined by a
b _
feapacitance bridge at 10 KC/S and a Q-meter at 100 KC/S are 530

and 503 respectively. The curie temperature, as determined with

these instruments is 90°, The study of other compositions of

these series is being carried out.

C) Thin Films (Dr.A. Goswami)
In thin film states properties of materials are
often different from the bulk and consequently
thin films are finding wide and specialised
applications. In view of the above, fundamental
studies on the semiconducting, optical and other
properties of thin films.and their detailed

. 8tructures have been undertaken.

1. Structure of thin film (1958)

Electron diffraction studies have been made on the vacuum
deposited films of selenides and tellurides of zinc, cadmium and
bismuth, crystal growth process, phase transformation with

temperature. Selenides and tellurides of zinc and cadmium grow

e€pitaxially on singie crystal substrates at high temperature which

favoured parallel orientations. At low temperature even though

‘ the first few layers in contact with the substmates are two-degree

Orientated, further conbinuation of the epitaxial growth is

entirely dependent on other factors e.g. substrate temperature,

FEFc of denositdon cnd $ie Needied o e w0 e a = -
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gyudies on nigh temperature oxidation kinetics of copper,

the reis : L
he hanuil, gadolinium and silver -indium alloys have been
y threc different technigues (1) Gulbransen type VACILUL

CompOund

™ - >4 2 | - YFL -l ,. 1= 2
0.2 (f/cm, (11) differential

atic rccording volumetric

ﬁ&obalance with a sensitivity of

and (1ii) autom

ters system,
The results have been

nome
supPlemented

Bparatus at constant pressurce.

photomicrography.
er 1in aluminium has been

Inpurities diffusion of silv

o}
re interval 400-600 .

studied at temperatu
a1l foils have been studled

The oxidation of dysprosium met

gion 500-8000 and at an oxygen pressure of

in the temperature re
The oxidation kinetics ¢

A plot of parabolic rate

%@O mm of mercury. an be discribed by

jec irate equation.

- means of the parabel
1line and corresponds o an

S constant Vs 1/T gives a straight
Sactivation energy of 24.76 K cal/mole. Experiments with radio-
active markeT indicate that the marker remains 2t oxide/oxygen

1 oxidised to completion

interface. Photomicrograph of a metal foi

nto two sections parallel %O the

o
at 800 show that it splits i
surface and the ends are curled apart.

redistribution of the stress present at

This is due o
nsistent with the mechanisn

the metal/oxide interface and 1s €O

03 through'the inward diffusion of oxygen 1lons

of growth of Dyg
through the oxide layer.

SOLUTION CHEMISTRY

Thermodyvhamic Properties of Solutions (1963) (Dr.P.R. Chaudhary)

a precision ultrasonic inter-
easurenent of adiabatic com=-
parent molal properties of

Construction of
ferrometer for m
pressibility and ap
some solutions.

The study of thermodyramic propertiles provide

valuable information for understanding solid and

1iquid state properties. Such data are required
in design engineering. A precision ultrasonic
interferometer is being developed O find out




In this insty

Testrictog o s ument, Spurionysg dips e 35
RETOH Plate Wwith : é i X-cut Crystal a “verely e - : sspect to the absorber. The data are summarized i
gste OPticaliy 13t faoe nd a quapts, trangl Jﬁde with respect a e g A i
tiona] zj:jed = “Onfining the measU:; s f@fTPCtion erro ;ﬁble = -0
the nmc;gl;niumg A-darge mtn: "R Fresnel qipp SRS s “z;g;; T Tuomar shArt .. Guadvavole . line '
L7 anm. Wai e E: S T ) Car LAY
Consisting of thr;; 5§}m electronie Clrouit(zljftarcepts mogg 8,No. Absorber b Yégétéiggin— %E;}EZE? ?iﬁ??cc.)
Ll Motion op o B BRioters Gopzai " 2 AT briggqly R R S ke A e e UEL
T this amy op 4 ;;;;flector C g Cha:urth T gy Felrply 150° Q4942004 3 RaPREP e
Compareqd tq the S v The bridge gl ljes the impeg 1200 0.92+0.04 J 0.80+0.04
balanceg DC dirpep, ik attenuateq brig .TECtlfled ang 100° 0,94+0.04 E 0.8210.04
Plate circuit of ;:nce A iler, pulse 1sge e 25° 0.96+0.04 - 1.04+0.04
®he noda) p051tlonse - Aplifier g4 the refleprodUCCd in the -184° 1.18+0.04 2.7070.04 &
Counter, pp, halr wj:d *he nodes are counted;:for e 24 GeFepOy 100° 1.1%7:0,04 2.86+0.04 3
Scale having Bl e'length is Wy St = a Mechanicgay 950 1.20+0,04 2.,80+0,04 8
With g micrometey Oyjullngs Viewing througy, - mjans °f a 100 mmm— e i e = o e o e e e e
Witk w9 fiieron geey epia The waye length quroscope fitteg The Mossbauer spectra show that (1) in FeCrgOg, the
frop about 409 cOﬁnt;WCY The half wave length st Measureq tetrahedral site symmetry is non-cubic at room temperature even
2 fTGQHency and yao. i velocity 34 Comput ag "% averageq out though the bulk symmetry as determined by x-ray is cubic, (2) the
determlned With thlsvC e e Veloeity Q; R e Product observed quadrapole splitting of FeCrp0, viz. 2,70+0,04 mm/sec
COmparapie With reccnjnstrument - g 1497.Oo=m/s Water hag been at —l$4o is due to creation of gn electric field gradient on the
out witp éolutlon of Publisheq vaiues Furtjc ﬁ?lif = tetragonal (c¢/a.<l) distortion of the lattice at that temperature.
“Arboxy nethyq Ccellul s being ¢ Fe>' fon in GeFe204 is less covalent than in FeCro84 due

. to the presence of Ge™? ions at the neighbouring site which form

strong co-valent bonds with oxygen and hence decrease the

2+

RADT AT
TN 4mp electron density around Fe ion.

NUCLE4R CHEMISTBY

The quadrapole splitting in GeFeg0y is due to the presence
~7sMossbayer E

: r.H,B, 3} Lfect of a strong non-cubic field (probably trigonal) at the B sites
APPlication of Mossp Eeas
':}ue

in the spinal structure.

FeCr,0 he spina Struct at only Radiation Bffect on Materials (1964) (Dr.H.B. Mathur)
2Y%4 and UCture One 3
—— e Octahedral (B) l.e, tetrﬁhedral ( To study the effzct of gamma-radiation on

Lid Teactiop 1 GeFe Oy are 4) in materials and reactions.
co N4 their po PTepareq p y [ s o 3+

stant Velocjit d SSbayer Spectrs Y solig The effect of temperature and metal ions Fe®’, Fe

¥ apd Ve = - StUdl ed ’ h
PPATALUS in why o e With the 1 Ag2* U0, and Ce** on the yield of napthol in the radiolysis of
s

h.

= e s - NERE=Ew/, e B it | L divnnlamrdan afram e



L interesting
ibit 1
to exh . o
e kKnown virtue
36 ions are ivities by
, netal 1or tic activi "
Transition I 1 =s catalytic ject has been
2l ell 28 ca A proje ' ies
The rg1 Value of Raphthol i, the Tadiolysq s of ties as We ns. A7D operties
> ertie trons. ic prope
, DTOD irted elec magnetlc 1
of tetrahvﬂrofuron * watepr + Soligd Sodiyp Nitrate (Nahg ) e ence of unpaire lectronic and mAg th their
resellle g eLelCb 1 1 '}j- -
not shoy any imprOVQment High temperature (230~24OO) nd. pche * to investigate the to correlate them V igned and
' B o tod " iow # deslign
Pressure rndlolysis of g M1xtura of naphthaleno (at 3 jﬂitlmtv talysts B AL wum unit has been
_ k- BBLS A high vacuur
DPheres) and waten Vapour (at 30 atmoophores) for one hoy of i ctivity. A hig
4 4 a ) .
increases the 'gr Value fop Raphtho1 ¢, eaply o, Detaig Batalyvlic pricated and tested
rk is j D S e
o) 10 progregs ]
!
CATALYSIS
ickel Catalyst for u drocenation (1958) (Dr. 4.
Undep controljey SXPeriment
Carbonate

7 i CROMOLECULES
SICAL CHEMISTRY OF MA
PHYS G

5ilk )
Indlan Oo dhary
iog Of _‘——“‘.P.RI
S
1 Physic ﬁ;TA-B' 4 £.0 det?rm it with
ns g p Sic ni b iﬁ%ngT undertakegd relatlpgs Tl s
5 aen 11k anac rties. ing
has b ian silk nrope ocessl
tudy India anical DI er pr
| Perature of reductlon and Eiving DPrody étiuctuT?C?§ and mecgggéting beuie
: physica. 11 iIn su
(Ni) Of high SUurface ATea hag been obtalned. This, however ;Eil be usefu
Cannot pg wet—reduoed in oij beloy 2500. It is foung Necessap
to eco preolpltate Some COpner carbonate al i
carbonate in Order tg obt

ing
ir keepl

: helr

d improving ©

N

- . ons ar

nditl c

gaalitles groe

en
. has bee
_ i1k fibroin
silk
£ Myaore pURE
ious study o

5 et

Previou

arieties. und
. Tussah (M.P'g szgféin 18 bP
Cross—breedf1 Ef‘t)lﬂff{ %nftiecf toeffﬁre Stfoiiiyeed
extende@gﬁolﬁﬁigg<2iiiﬁgiﬁ§}%tudies ; sore pure and Cross
. a%%bilitY ant ah than in My
ctive Nickel § S-,:)roin in BEri and Tussa rried out at four
AtIng them 0 011 at 5500 for two hours, i %lt.es, ilibrium studies are_cafor dissociating
he x ray bowder Patterns are taken and frop them 141 and 4t e HyArogen ion equ12; which pk intrinsic uted. Antianalysis
(unit cell dimensiop) are Caleulateq, G o et temperatureﬁcizpiation are being Cziim net posilive
A seml-micro hyﬂrogonatlon klnetlos Unit, set up €arliep dfoups and heats of dl?qdicates that the max
13 being Used tq Study and CoOmpare the condition for yet ii the titration data ind
reduotlon in o0i] TOr The actiye Catalysts Prepareq from imported _
Nlcke] formate and frop coprocipltated Copper
carbomates. TR fo
cont

aining 20-38% cop

is 14, 55 and 4?
tein fibre in extreme Pzp; and Erl fibr01ns.Se
charge on the pro;ézore cross -breed, ?us ;cid analeiS pae
respectively for ly_ement with the amino 2 o3
P€T-nicke] Catalysts This im in good agre 'he 1iterature. in in lithium brom
per are substzﬂtially HoTe aotiv, than the fibroins reported in t-of Mysore pure fibro
imported Teadymage oatqusts. These are glsp almost as active p The solubllity |
A8 the Catalyst SUpporteq on SillCQ, whth the addeq advantage that
thege ain be Prepared iy, 1L Dol o SHGH, “on
Teduceg In the dry s
of 500°

== < 3 T
d.
d 2
h\. 5
ns =
nu
S lut101 (| er ) bz &

12 maa F —_
2ol




32

Ber sensitive to moisturse. It reacts easily with actual or

Stential hylroxylic organic compounds to give stable chlorine-
poc products with phenol, acetylacetone, salicylaldehyde and

Hethyl salicylate. Dich:lore titanium sulphate also forms new

sulphates with acetoacetanilide and dibenzoylmethane by complete

Blimination of chlorine.
aunched on the partiy

A systematic study has been 1

ehelated titanium (IV) chlorides with phenolic compounds.

M atechol titanium dichloride CgHgOpTiCly is found to react with |
H,0_H) !

excess, of catechol to form the recd solid 06H402Ti(06 49 o

Resorcinol titanium dichloride, however, gives up only
1

one chlorine under similar conditions to form C6H402Ti(06H402H)Cl.

More data are collected to arrive at sone generalization on the

stercochemical aspects of the covalent linked titanium atom.

Infra-red analysis of some typical ammonia adducts

reported earlier is in progress. More ammonia and pyridine adducts

have also. been prepared. Anhydrous_ethylenediamine and gquinoline

are also found to form adducts with chelated titanium (IV)

dichlorides.
The  study of reactions between titanium tetrachloride

and alkyl phosphates is complicated by the fact that the reagction

product is sometimes a mixture of the dichloro and 0XO

.derivatives of ‘the titano—thSphates.' A pure oxo-product

(not containing OH group) appears to be ‘obtainable by careful

hydrolysis of the mixtures, but this needs confirmation. Chelated
titanium dichlorides react- with alkyl phosphates to give
r study.

chlorine-fres powdery products which are now unde

o. Diphenyl Dithiophosphinic Acid Complexes (1964) (Dr.J. Gupta)

Relatively little is known on metal complexes
ponded through sulphur only. Some compounds
of the title acid were prepared. Complexes
with Cr(III), Cu(I), Co(III) and Ni(II) were
mentioned in the last report.
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ar chelatc of HCGtDﬂCetdietthﬂmiﬂe is prepared for the
The rcflectance spectra and x-ray powder patterns

£ime »
tne material and of some orthocthTOacetonilide chelates are
_;ha examined. A new compound, monochloro tris—(&—anilido—Qjéu
- o

"_anedi ono)

titanium (IV) having an unusual seyven -coordination
ctra are belng studied.

and its infrared spe
copper (II) are

(@1

been isolate

Bveral colour isomers of bis-(salicylaldoximato)
beplated and their infrared spectra, reflectance spectra and
i

terns are studied. Calculation of expected

e=ray powder pat
tion and literature data

I
b yalues by us
here are Two definitely

ing suitable edua reveals
‘that at least © different types of
‘erystal modifications for these colour isomers.

ounds (1964) (Dr.D.N. Sen)

rared Studies of Werner Type Comp

2, Inf
- type complexes

¢ some Werner
trans lsomers

e.g. Che metal ammines and cis-

were studied.

Infrared spectra o

on has to be repeated. During

The work on CsBr prism regl
es of

this period, infrared absorption gspectra of some chelat

salicylaldoxime with divalent element are recorded in the NaCl
optics region. The hydrogon bonding of rnese compounds and the
st. Deuteration-cum~solvent studies,

ligand is of special intere
nd intramolecular

g light on the intermolecular a

1doxime has been of help in
o pesk in the 1600 cm v thought by other
o 0-H deformation |

workers as due to ¢ = N stretching frequency t
:
o

besides throwin
assigning

hy lrogen bonding in galicyla
1 region, previousl

vibration.

(1964) (Dr.D.N. Sen)

s of the
1yl)-methan€

Coordinztion Polymers

A number of coordination polymer
big-ligand, bis-(8-hydroxy quino
were synthesized.

ematic study has led to the characte

ato)titanium (TH Ty

Syst rization of two
compounds of monooxo bis (8-quinolinol one yellow
¥ 3 Aontieg]l with analytical preparation; the other, a ncw
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i Ydrate and and aboﬂ P11ancous Applicd Work
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1d" 802 ,,,~1 “red Nickel Formate (Dr.d. Gupta)
n} =
ly”r‘?rOU Presuyp ] . A
1S Mably q : In a collaborative progrAanme of work with the RRL,
e :

9y be 3557:151 | "nd shq fgrabgd, a DProcess for obtalning nickel formate of catalys?T
ko 1“lle;e jO 1= 0 Stpl ;de has ben worked oub. Laboratory tests carried out soO far
_QlﬂﬂLion whilethﬂt 0 the y;i ?ﬁthe NCL and RRL, Hyderabad nave been favourable. A large
: dlnitloh 10 the reddi&! Bporatory gsample of about 15 kg- has been prepared for tests by
*Sting bis'ligand . _Qers in the Vanaspatl industry.
P0rding " Tesopes
hig C;Z;j:n POlymersg ::i:l 5, Thionvl chloride (Dr.J. Gupta)
1 o ilin llgand havinllal Details of a process suitable for the laboratory produc-
g

Site , .
S are Synth gion of thionyl cnloride in the Fine Chemicals pProject have been

e Show, *Sizedin

worked out.

et Cp8 ) yh; 1s at
h@slg;;j;can be assigh 3. Chromatographic Materigls (Dr.D.N. Sen)
o pbenOlic 3 at 587 eps ; ~ Bilica gel samples prepared in FCP are comparatively
art;TQ be asoflbed 1ifions and the‘ examineﬁrwith E.Merck's special samples . Fresh samples of silica
e ”aterlal 1 the tyo gel are also prepared and are belng examined. A few Fuller's
d to es @S0reingg earth samples, availlable from FCP have been examined. A few
heseg A 50rcin01 2:4 samples of ascarite have been preparcd and are being examined

for suitability. The conventional method of preparation of
hydroxylamine from sodium nitrate and sodium sulphide is tried.

1 . SpectTOSCOpically pure menganese sesquioxide js prepared on behalf

ph rs Whi & ‘-' of ECE,
D OF =g
Z]_nc
1001 £ 0 g SUlphige e }
t Sph :
L incopp, &1ve pur T . SHYSTCO ANALYTICAL CHEMISTRY
Tated g4, | (Dr.P.Rs g ubbaraman)
¢ Sul ;
ne Phiq and Following are the threec main qctivitics of this
ing p4 W column 3 -group: (1) Analytical seryice for various
Ritroge has 1 materials relating to different NCL projects,
as b S A ; : (2) development of new and specific analytical
een get : nethods, and (8) basic work to follow up the
ergy gy Up ang 4 T mechanisms of reactions involved in different
Stributlon ® analytical procedures.
BE: _
v
eral 1. Analytical services (Perm.) {

Using classical chemical as ‘well as instrumental methods

. el s giniatoand wisible spectrophotometry, emlssion
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PUPIties. . PRide A, and calas Work reported earlier has been followed up by eXamining '
) Dicke)] » 20d nick “-Clup : -
Iead, e OPHaE el (% 5 ol - 2 ' 5 o 1 4 .
ad ; Sorbito] g, RC Ranes all =€ for trace B more dyes e.g. indanthrone, 1-1'-dianthrimide, indanthrene
" i T tra - - 4 .
Vanagsi LPace A 5y lae dx ek z n £ o : ‘ ;
“Qium ;7 Contami, ye £ . oG, indanthrene brown BR {ndanthrene yellow 3R and
1 1in bpi, AT s or 5 hakl 3 ’ b
| ne fon ANts; , Tse ’
phthalate. r 1Hdustry; ey 11c ang chmiun Pdanthrene yvellow FFRK. It has been confirmed that the peak !
OIII” ﬁ""‘] A 0.'8: 3
Stand $ , . |
: 0ard fos butyy Bt entials of reductlon 1ike the half-wave potentlals from F
* Hey | . . L |
“-Jethodg Of anaj Bolution are reproducible under the experimental conditions and
A n S18
o ®W methog for (1964) Bre generally more negative than the half-wave potentials. The
on micy ' I
as bﬁﬁ Crogl‘— s 3
P een develohmd ; M levelg Of g fhermodynamic significance, if any, of the peak potentials 1s not
“=“llon he = Vanagq
co g ¥ ; “1lum ; : > . ' y
1 OStant op 4. a “nadlumﬁligq " Using Blear and is under investigation. |
as ascertyy, *0 X 10~4 2t 8m0 *nd ratig iz |
Alned :0
Colp fI‘Om and ] 3
¥ Teaetioy of tj Spectromhotone* e Strengtp
, th qetri
exalﬂlned§ a 8 chelat Wit L The 3
s POSSible 1,4 b aleonos % FLUORINE CHEMISTRY
“lcoho S Verpret 1S no . 1 ' ; : "
1 ang the hyg “tation j4 est % Teadjjy & Preparation of Organic & Inorgonlg Fluorides (1963)
In Ydro; €r fo; ‘ r.V. Damodaran)

Use of various fluorinating agents in the prepa-

orf - J'Jadi Ji o and . ] . a 7 4 %
tltrimetrpif%phosphates in jop , terestlng analy;;;:jd g;g;ghsigdgga:nlc and inorganic fluorides is |
e €Porteq earlie, Xchaﬂge, Polarog 4Pl Potassium hgxafluoroantimenate, KSbFg, seems O .
Phateg With g . JEZess on tp éilicgflugridg showed sogeﬂactivit§ in this
Eggmﬁgixbdat u(I;I), A€(T) ang e co direction. t% v;pouﬁisol%g ri%ﬁt%on bitwggnfihlo;o- | ]
4 gy g (1 T A e ey vas sound to be & vory *;
T e ety A (s U e s s e R ;
Rate Study g de in Prgs ge ?Tal; ﬁfftlc Three new halogenated aliphatic COmﬁounds (hitherto f;
ed that dlmet; lsomatlon and ana?vj?lybdat UHreported) have been preparcd. These are chloral condensation |
ew hogro - S YEglyoxim- is qu%ntitls Of end Prodyct . .3 nroducts of acetylacetone and dibenzoylmethane and a compound
3tip Of moTybys and aCetoin With Sta Atively Feduceq i, - believed to be the di-O-acetate of 1,1-dibromo,2,2-dihydroxy ¥
teﬁwise tqfough ;ﬂmzto Olyoxime o 1éjﬂous chlorlde even wp lethane. All these compounds are analyzed correctly, but with the
table in.dll:f:i;ij. -Dimethylgly:;j:jn 1:50, Reduct1;21 fluorinating agents at our disposal now it may not be possible f
] D8 o digs, TOChlorie ., e L o to fluorinate them satisfactorily. | “
tYlWOnoXim b hvdP;: SOlution rﬂpidly i Potassium héxagluoromanganate is found to decompose on
YIamlne heating to ca. 600° in a current of dry air o 2lveae 8 mixture of |
potassium fluoride and an oxide or oxyfluoride of manganese. i
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Tt is proposed to modify other indigenous gums by this

ffhod. With a view to apply the method more effectively, attempts
91 be made to correlate the structural modifications involved

the process with changes in the adhesive property.

3. Studies in indigenous gums (1965)

gtnudies have been undertaken to investigate the strueture

of the gum from Terminslia tomentosa with a view to suggest its

proper utilization.
Preliminary studies in the identification of the component
sugar units have been carried out.

A% Utillsatlon oF groundnut shells for the production of
dissolving pulp and vanillin (1962)

The work on the utilization of groundnut shells,
which constitute a huge agricultural waste of
India, was taken up after it was discovered in
this laboratory that groundnut shell lignin is
quite different from the tropical wood lignin in.
giving mainly vanillin, uncontaminated with
syringic aldehyde, on oxidative cleavage. A The
work on pulping of the groundnut shells was also
taken up for the proper utilization of the
cellulosic part.

‘ Vanillin has been prepared from groundnut shells or lignin
isolated thefefrom B& using various oxidizing agents under different
COnditiOns. Optimum conditions for oxidation'ﬁith alkaline
nitrobenzemé havembeen estaﬁlished but the proéesé is.foﬁnd to be

uneconomical for the production of vanillin difectly from the

groundnut shells. A dissolving pulp _is.also prepared from the

groundnut shells in satisfactory yields. The pulp 1is found to
1 cellulose (CMC).

be suitable for the preparation of carboxymethy

' Some other ‘aromatic nitro compounds have -also been used for the

oxidation of groundnut shells with a view to obtain marketable

byproducts in the reaction. These attempts, however, have not

given satisfactory results so far.

A modified method has been developed for the preparation

oFf OMC Prom’ moiat  eroundnut shell pulp without making sheets, lj
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| 5, Flavones eron irebol (1964)

The synthﬁsis of 2,4,6—trihydroxy—E—methoxyacetOphenong

and
Rayo essed SHultaneo
N Grade Pri ‘ arried for the 5 Usly ¢ 2,4,6—trihydroxy-ua—S—dimethoxyacetophenone by the Hoesch
' FULD Projien: e SO repar :
E) Py : JE€Ct groyp. 10 collaborat g rion was mentioned in the 1ast Annual Report. Using the
"“EQL_E;g__‘~_ 3 ' - 10n wj ] . : : . ; : : =
1 L&ments (pr ' AL w}th the jormeT hispidulin (dlnatln) has been Synth951zed and the gynthesls

o f several Gthef naturally occurring flavones and £1avonones 15
gen
Of 2,2-4ip eral methoq -+ (1962) §n progress:
I ethlehrOme 38 bel
Nes

Il

SV . -
eloped fop £ 4, Ppigments of Garcinla anecies (1958)

‘E‘blVe a t i
GG S in ype of ywhj e
» 7=d na wh 2 'S . .
lhydrOXy_g 5 ture, Atten 1Ch there ar ynthesisy In view of the unidue structure of morellin, the WOTX
Probs y2-dime + pts a; are many
Bly becays Cthylchromene 3 AL synthesigy 4 lig belnd extended TO other Garcinia gpecles. The structur® of
to ause of th Omene ha Slzing
a : : ve =
it uinone -metpig © tendency of SO far been Lgambogic acid cuggested by Yates OF gne basis of the structure °F
is | ard ~willde o : L this : unsu - ' ’ ) 3
e all Interegti T Undergo oth : compound to ccessig morellin has been confirmed PY 0llis, bub the stereochemlstry of
’ _dlm : ng fa A er ch (6] taut i 5
> _ ethYIQhrOm AREE thay the anges. Ine omerize P the side-chain carryling the carboxyl group Was not established.
_.pOSitio‘n : el’les, iz n ldentally .
bl

3 This has NOW peen done in the 1ight of the chemical apift of the

. atio a SS 'th : ‘ . )
20 n of the 4 carbony].. = hYdroXyl B yinyl proton in the gide-chain, and it h2s been Shown that gambogl®
he hydroxy] gr group in ¢ )

s he

acid cprresponds to morellic acid and acebyl gambogic acid to

ye~-di Evodio y1
me no i) y
.l‘athchhr % 1 methy; oups ap j somorellic qcid. Other aspects of the chemistry of gamboglc
alloeVOd_ Ol'lene) e ethel_' (6 parently 3% X :

i = 0 iy v
e lonol (g_,, ! been SR Loy acetyl-5,7-4q4 acid 1n relation tO the morellins and morellicC acids are undeTr

1n njy e : S : =al
pr y1-7- Slze ' meth
: O8Tess, hydrOXy_5 ; d, and the Xy S study . New pigments have been jsolated from garcin;a porella and
T ' ~methoxy -9 Synthesis
%) e ki O

~dimetp thelr structures are under inVestigatioh. The structures of
2 V1lehr : ‘
Omene) vyarious degradatidn products of morellin and octahydromorellin are

also being determined, mainly on the basis of mass spectra and

NMR Spectra;

shift L Sy t
S of 3 enkat he bep '
- ATomatic p, araman Aviour B Hidroggggthraguinones (1964)
bect D tr or
@ se as the pe o 1,3,6JIrihYdroxyanthraQuinone has been synthesized, and

flaVOneS inw:th Work op the p nes are p dtion, the it the synthesis of colucidin (the o-methyl deriva?ive) is in progress.
are_being Cqrhe BakeT~Venkat;Ewhanlsm of dlref;ng determlned T The synthosis of rhodocladonic acid 1is in progress. As a model
and op POssl;rlca out op ketOTWMan transformqt _form%tlon s L cqmpound for comparison with 1at pigments

le 7ntermed1at BL S L0 1,2,4,6*tetrahydroxyanthraquinone—W,B-dicarboxylic acid 18

being synthesized.




53

F) Esseﬂtiql O 52

_hh“‘m¢__~i;_ .

1o Vety 2 Or.8.¢, Bnaes
—=IeL oll (1958 attacharyya) |
The trjeyey e | : Eg&gzlgﬂ_zggi;zli (1960)
C15Hs clic s - )
bOnddés’ Coﬂtéigfgulterpene p mhe valerian root oil (concrete) from adjoining areas

y -Were Shd 1g one o Timary o ' ;
. WD to hay Xomethylsgémégggfl [ S imalayan regions 18 subjected tO steam distillation and
| tes separated into acidic and neutral parts. The
aproic scids. The
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igovaleric and ¢

contains,
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Structural elucida
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V) (+) 10N is shown to @1yoxygenated crystalline material is in progress. Another

' ent (+)-visnadin (IV) has been prepared from
(+)dihydrosamidin.

gasodilatory ag

%~cadin01 (V1) o
J 9
o the previously reported

'isokhu o
T o grpe ol SOTETy
- ViR o iR, h
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ergamotenes (194)

‘ The synthesis of s
1nter@ediate TSI ff cis -nor bergamotinic aed
béen.dGSCribed earli HFaeale Bf d- Lo 8 -b o i
Pinene (III a, p) ilcr' The synthesis of thergamotEHGS (II) has
starting material, STC&rried out using pinicG m?del compound
G Q?Yloin condens .hG diethyl ester of i -aCld (IV’ R=H) as the
tosylate of 5 laj?lon gives gz mixturckoi :10 acid (Iv. R:E+)
which could be OXidFer on reduction with LAHWO acyloins KV)_' e
by .crystallisatior ljed to nopinone (vI) Eive the alcohol
1 of a suitable derivqtlseparated and purified
ative.
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Se . Synthetic APProach in santa] n

She-longifolene series (1964)
IsobiCycloekasantalic acid

(V) obtained a8 one of the
Products of dehydrohaloganation of bieycloekasantalic acid has
been Synthesized frop Camphene (I),

Camphene jg converted to the allylic alcohol (II) by
Prins Teaction., This on bromination,

isobicycloekasantalic

of the

Cynation ang hy“rolysisg gaves

Both the Optically active forms
en Synthesizeqd.,

acid (V).

aclids have be The acid (V) is being useq

to synthesize iso- 8 ne (VI) fop comparative odoyr

~Santale
evaluation in the serieg, T he Study or stereochemistry of the

er is in progress,

lactone (VIT) bPrepared earij
on p.61), :

(See figs, 7 to VII}

(1964)

. Selenium dioxide oxidation of terpenes
2,6-Dimethyl octene—g, <(—santal@ne, 8 -santalene and
tetrahydro ﬁ_-elemene €avVe a mixtyre of the co

Tresponding alcohols
and thed,g

“Unsaturateqd aldehydes,

The mixtyres on further
Teduction hag given the alcdhols 2,6—dimethyl octene-2~01,

{ -santalol, g ~santalol ‘and tpe alcohol (1),

(See fig.T on ¥.61),

8. Bergamotenes (1964)

The Synthesis of cis

-nor b
intermediate in

ergamotinic aeig () a key
the synthesig ob gl

and B8 -bergamotenes :(IIJ has

been déscribed earlierp,
" pinene (IIT 2
starting material, The diethyl ester

Of pinic geig (Iv, RzE%)
©..9n aeyloin condensation gives

a mixture of two

: acyloins V). The

tosylate of tpe latter on reduction with [ay aive the alcohol :
which coulq e Oxidised tgo Nopinone (VI) Separated ang purifieq e
by'crystallisation of. a suit

able derivative.
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11. Oxidation of alkyl side-chains in aromatic compounds
(1964)(In8ukh Dev)

The liquid phase, catalytic oxidation of m-xylene has

been studied in detail and a complete analysis of the reaction

. broduct has been carried out. Besides m-toluic acid, other

-components so far characteriged are isophthaliec acid, m-tOIualdehyde,

- m-tolylearbinyl butyrate.

12, Apomorphine (1965)

Varlous methods available in the literature for the
production of apomorphine from morphine have been examined but
‘have been found to be'unsatisfactory. A systematic investigation

of thig acid-catalyséd rearrangement will now be carried out.

13. Conversion of thebaine codeine (1965)

The first step involﬁing the conversion of the thebaine
‘into cddenone has been investigated. A suitable TLC system for

the analy51s of thebaine and codenone mixture. has been worked out

14. EOGification.of'chlolaudenol - (1965)
Step-wise degradation of cyclolaudenol (I) to the
nor-compounds (II) has been standardized and its further conver-

sion 1nto (III) is being studled (See figs. I to III on D.58) .

B) .Synthetic Dyes (Dr.K. Venkataraman) (1962)

During the six-monthly period under report, progresé haé
been made in the fbllowing directions:
ls Preliminary results. on the application of NMR spectra
to the study of azophenol -quinonehydrazine tautomerism, which is
of general interéstlinrconnection with the structures of azo and
azoic dyes, have been outlined in a fecenﬁ paper (Chimia, 19

1965,213). This work is being extended and continued. a1

9

2. By condensing cyanuric chloride w1th 1.8 o' & molecules

of hydrazine and 1nteractlon of the products w1th ethyl

B e A e e ey - f— —
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prepared and the preparation of azo and azoic dyes derived from
them is being studied. Azo dyes derived from pyrazolone are
mainly acid colours characterized by high light fastness, but
pyrazolones have found little use as coupling components for
azolc dyes and azo dyes for cotton. More complex dyes in which
the second or third chlorine atom in cyanuric chloride is
condensed with a chromophoric group are also being prepared.

By the action of acetic anhydride and pyridine on
l-hydrazino-s-triazine carrying dimethylamino and similar groups
in the 3, 5-positions, triazalotriazines have been prepared and

thelr preparation and reactions are under study.

3. As part of a general study of azoic dyes, the structures
of new azoic coupling components are béing examined. Methods arec
being developed for determining the structures of commercial |

reactive dyes.

4. In connection with the constitution of lac pigments,
some of which have been shown to be deriVativés of
2—phenylanthraquinone, methods for the synthesis of 2-arylanthra-
quinone are under investigation. An old IG patent describes the
arylation of 1,5-diamino-4,8-dihydroxyanthraquinone-2,6-disulphonic
acid in presence of sulphuric and bqr%c acids and a possible
mechanism has been suggested. The arylation of l-hydroxy-4-nitro-
anthraquinone under similar conditions-is being studied, and
while our work was in progress, several patents have appeared on
a similar reaction carried out on 1,5-dihydroxy-4,8-dinitro- |
anthradquinone. The products are useful intermediates for acid-
mordant dyes, reactive dyes, and disperse dyes for polyéstef

fibres. The work includes a study of the reaction mechanism.

5. Work outlined in the last report on the reductive

methylation and acetylation of anthraquinononoid vat dyes,

64
solubilized vat colours has been developed and is being used for
the isolation of the parent vat dyes in pure form. Work on

steric effects in the light absorption of violanthrone derivatives

has been continucd and a paper will be shortly communicated to

the Indian Journgl of Chemistry.

C) Carbohydrates (Dr.J.L. Bose)

1. QCyclic acetals of monosaccharides (1962)

This work was taken up with a view to improve the
yields of 2,3;4,6,6-di-0O-isopropylidene- o

~L -sorbofuranose (DAS) 7 key intermediate in the
synthesis of L-ascorbic acid and to study the
mechanism of acetonation of sorbose and other
monosaccharides to have a better understanding of
the formation of DAS and other cyclic sugar
acetonides. , :

The work carried out so far in this laborétory demonstrated
clearly that DAS is fofmed via 1,2-0-isopropylidene-o -L-
sorbopyranose (1,2-MAS) which supnorted the mechanism of formation
of DAS proposed recently by the Japanese workers in this field.
The equilibrium DAS & 2,3-MAS (2,3-0-isopropylidene- o -L-

sorbofuranose) has been studied in details under the conditions of
acid-catalyzed reaction, however, optimization beyond an yield

of 78-80% of DAS could not be attained so far. Literature or

patent claims of more than 90% yield of DAS could not be
subsfantiated. JA detailed study is also made of copper sulphaté
catalyzed acetonation of 2,3-MAS and it is confirmed that its
quantitative conversion to DAS it possible.

A detailed study is carried opt on the copper sulphate
acetonation of sorbose for a better understanéing of a clgim that

over 90%22f DAS can be obtained by coppsr sulphate acetonations. if

carried out with traces ?f sulphuric'acid. These studies have
revealed that the copper sﬁlphate catalyzed reaction produced in
addition to DAS and 1,2~MAS, two more di-O-isopropylidene-L-
sorboses and one mono-0-isopropylidene-L-sorbose (MAS-1). The

formation of the latter 3 derivatiges of L-sorbose in this reaction
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.been isolated in the pure state by preparative layer chromatography.

The structure of the new MAS-1 has been established as
ul,zzg—isppropylidene-<i1L—sorbofuranose. DAS-1 has been.found

to be identical with 1,2:4,6-di-0-isopropylidene « -L-sorbofuranose
recently obtained by the Japanese workers by ketal interchange
reaction.of L-sorbose with 1,1 diethoxypropane.

It is proposed to examine the validity of the~claim.of
high yield of DAS by copper sulphéte catalyzed acetoméition of
L-sorbose if whieh' small amounts of sulphuric acid is also used.

It 13 also ﬁroposed to cstablish the structure of DAS-2.

2 Prenération of some carbihydrate derivatives of interest
to_commerce and rcsearch laboratories (1965)

This. work.was undertaken with a view to prepare
some useful carbohydrate derivatives required

. by commerce and research laboratories for various
plfrposes. The methdod-of preparation of L
D-glucosamine hydrochloride starting from crab

i

" ‘and prawn shells was standardized and ‘small
quantities of the product were supplied to B.d.
Medical College, Poona. : '
“ The method of preparation of dicthylaminoethyl cellulose
df TGQuired'dégfee of‘substitutibn'is standardized'and éome‘of
.'the'ﬁatériél isrpreparéd and supplied to FCP,
E Sfahddrdization of the nethods of pfepéfation'Of
2~dedx§ribosé,'D-érabinoée'and acetobromOgludose have been taken
“up and prepafétion of other important carbbhydfété;deriVatEVGs

will be taken up in near future.

D)  Synthetic Drugs (Dr.J.L. Bose)

a1 4- (o-Hydroxyphenol)-cinnolines (1964)

A new synthetie route has been developed'fcr
the preparation of hitherto unknown =
4- (o-hydroxyphenyl)-cinnolines. These products
are of possible therapeutical value.
The steric effect of various substituents on the two
‘aromatic rinzs of:2,3,4-triketochroman-3-arylhydrazone inter-
mediates on the cyClizaiioﬂ are studied and cyclizations are

T ¥ [ Lt % - g Do SR T 15 Tl et Lo e T o ey
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Research i ' i
Institute for séreening and the results are awaited

2. Meerwein arylation of 4-hydroxycoumarins

The object of this ]
e study is to preps
3-aryl—é—hydroxycoumarins from gpﬁgwre.

Xycoumarins and stud i
peEe Y their possible
anticoagulant and oestrogenic Dropegtiesblc

In the course of the work on stand

(1964)

ardization of the

reaction conditi i
nditions some side reactions are observed which led

to o i i
the Preparation of hitherto unknown’ o-hydroxyphenyl glyoxal

monoxim ‘
elmonohydrates. These g-hydroxyphenylglyoxal monoxime
monohyd
ydrates have been transformed to coumarandione derivatives

under various conditions.

Attempts are now being made to improve the yields of
3-phen - i L
p y1-4-hydroxycoumarins by blocking the hydroxyl group in the

4 b :
position prior to the arylation reaction.

PHYSICAIL ORGANIC CHEMISTRY

Long Range Spin-spin Couplin

Electrons (1963) TR g 1n the Study of Aromatic

Nair)

it
has been shown that the magnitude of the first order

couplin
g constagts JCHS‘HAra for a number of closely related

meth i i
y1 substitutea aromatic compounds varies linearly with the

mobile bond order between the carbon atoms involved

4~Methylbenzocyclobutene has been prepared

and its NMR
spectrum compared with that of 5

-methyl indane. The NMR data

suggest tha effe
at the effect of the strain introduced by the 4-membered

consideration.

T -
he studies on benzocycloalkenes are being extended to
their hetero analogues,
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In an attempt to study changes in benzene ring gemmetry
produéed by strongly intefacting substituent groups the NMR
spectra of the esters of the three toluic¢ 3¢ids and the isomeric
nitrotolueﬁes have been examined. The idéa is to use the weakly
interacting méthyl group as a sensing element to determine the
changes brought about by the carboxyl and nitro groups. The
methyl band widths observed suggested that 3-4 and 4-5 bonds of
benzoic acid are shorter than the 2-3 and 5-6 bonds, Althoiugh

these results cannot be rationalized in terms of any molecular

~orbital treatment of benzoic acid so far given, they are consistent

- with X-ray crystallographic data. An effect of the same type as

for the carboxyl group is probably produced by the nitro group
also; although to a smaller extent. The problem is under further

study.

Carbonium Ions

Although carbonium ions have been postulated as
intermediates in numerous reactions direct observations of these
entities and their properties have been made only recently. B
number of :reports have.élreédy appeared on the subject; bﬁﬁ they

have not helped in finding a satisfactory answer to certain

fumdamental questions regarding the nature of carbonium ions in

solution.
The NMR spectra of a number of carbonium ions have

been recorded in an effort to get .a cleérer-understanding of

their nature, The‘data gathered have proved to be very interesting

and their significance is being considered.

BIOCHEMISTRY

A)  Microbiology (Dr.vV. Jagannathan)

The main objectives of work in this field are
a) maintenance of the National Collection of

Industrial Microorganisms, (b) study of new
fermentations, and (c) fundamental studies on

68

1. National Collection of Industrial Microorganisms (Perm.)

The culture collection consists of about 1200 non-
pathogenic yéasts, bacteria and fungi which are of importance in
reseﬂfch and industry. Cultures are supplied free of charge on
request to scientific institutions and industry.

Routine maintenance, subculturing and testing of

microorganisms for biochemical performance are carried out. During

the period, 355 -cultures were distributed on rejuest to industrial

coneerns and research: institutions.

2. Microbiological oxidation of hydrocarbons (1965)

Several microorganisms which can oxidize hydrocarbons

such as kerosene have been reported in recent years. Exploratory

work on the isolation of cultures which can grow on kerosene is
undertéken. Three culfures are obtained which can grow rapidly
on kerosene and the possibility of utilizing these cultures for
producing industrially useful chemicals such as amino acids is

being investigated.

‘3. Bacterial diastase (1960)

' Fermentation trials are carried out to test stock
cultures and tests are undertaken on different antifoam agents
and filter aids at the request of the firm to which the process
is leased. Assistance is given to a representative of the firm
by"deménstrating thé fermentation and isolation and testing of

the enzyme.

4, Growth of plant cells (1959)

The objective is to study plant cells grown
'ln vitro. in order to investigate their growth
and metabolism and to examine the formation
of useful plant products.

The requirements for the continuous growth

in vitro of ceclls from several different plants
opium, cholai, digitalis, etc.) are determined

in previous years. Twenty five plant cell
cultures are being malntained at present of which

some Xx are isolated and established as viable
S T A i T o e T T G e e o T o i R T e L T T S i e T T
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(a) to determine the requirements for rapid

growth of plant cells, -especially of cholai

bean cells, since the slow rate of growth

of plant cells limits their usefiulness for

metabolic and enzyme studies, and (b) to study

the growth of monocotyledonous cells and other

plant tissues which have hitherto been investi-

gated only to a limited extent though they are

of very great agricultural importance.

Sub-culture of maize callus culture tissue isolated in
this laboratory is continued in order to determine its viability
on maintenance iﬁdefinitely in vitro. The studies on the effect
of other growth constituents such as different sugars aﬁd minéral
salts on the growth of the culture are being continued. In all
cases a mixture of root and callus.tissue is obtained. Attempts
to obtain growth ffom siﬁgle cells and the nutrient requirements
for theseé are béing investigated both for maize and for other.
tissues. BSeveral compounds similar to diphenylurca are being
synthesized and ﬁested for their effect on maize growth and
viability.

Strains of normal and tumour tissué from différent
sources are being obtained and a comparﬁtive study of the effect
of specific growth inhibitors and anti -tumour compounds dn tHe
normal and the tumour strains of the same tissue is in progress.
No s;gnificant'difference in the lactic. dehydrogenase and
hexokinase of the two tissufs‘is observed.

” 700 gms. of parthenOCLSsus crown gall are grown and the
llplds are isolated. Estimations of ubiquinone and determ;natlon
of the nature of ubiquin@ne present in the normal and the tumour
tissues are in progress. Studies on the ubiquinone contenf of
other microorganisms are also continued. The ﬁresence of
ubiquinone iﬁ.ﬁagriSeus is noted; In- Ainiger no ubiquinone is
detected in thé spores whereas there is a rapiﬁ increase in the
ublqulnone eontent on germination and LSpCClally on growth in

submerged condltlons.-

—
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In order to clarify the differences observed in.the

growth of plant tissue cultures on different sugars a study of

the hexokinase and phosphofructokinase of different plant materials

is undertaken. Wheat bran is particularly found to be rich in

hexokinase and the isolation and properties of this enzyme are

.being investigated.

B)  Enzymes (Dr.V. Jagannathan)
1, Hexokinase (1963)_

Animal tissue hexokinases have not¢ hitherto

been obtained in pure form. A new method for

the solubilization of the particulate hexoki-

nase of brain was discovered and work on the

purification of this enzyme, which plays ab

important role in carbohydrate metabolism,

is in progress.

On DEAE cellulose chromatography and ammonium sulphate
fractionation in the presence of stabilisers brain hexokinase is
purified to a specific activity of about 50 units per milligram
protein. The enzyme at this level of purity is found to be
80 to 85 per cent pure by ultracentrifugal studies. The kinetics

and properties of the enzyme are being studied.

o, Phytase (1964)

The objective is to study a new batterial

engyme which specifically hydrolyses

inositol hexaphosphate. The purification of

the enzymé and the study of its propertles

and spe01f1c1ty were undertaken.

The partially purified enzyme is used for the isolation
Of the product of phytate hydrolysis and for determining its
structure. Approximately half the total phytate phoéphorus 15
found to be hydrolysed and the resulting product shows no reaction
With periodatd indicating the absence of vieinal hydroxyl Eroups .
Chromatographic methods for the preparation and purification of

phytate and the reaction product are worked out and a large

scale isolation of the product is in progress.

e
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Acetylcholineesterase (1964)

This enzyme which plays an important role in the
metabolism of brain and nerve has been obtained in soluble form
and purified to a considerable extent only from the electric
organs of some fish. A new method has been worked out for the

. Preparation of soluble acetylcholineesterase from ox brain. The
enzyme has now been purified about 40-fold by calcium phosphate
gel adsorption and DEAE cellulose chroﬁatography. ‘Further work

on the purification of the enzyme is in prOgreSs,

4, Brain DP Nase (1965)

This enzyme which splits DPN and TPN at the
nicotinamideribose link has been obtained for the first time in
soluble form from beef brain. Work on the isolation of this enzyme

‘is'being continued.

5. 4 -Amino acid gcylases (1963) M(Dr.C. Sivaraman)

Enzymes of the class ? -amino acid acylases

have found extensive application in recent
years in the preparation of optically pure

L~ and D-amino aclds as they Specifically
hydrolyse N-acylated derivatives of the L-isomer
and the subsequent Separation of the free amino
acid from the unhydrolysed derivative can be.
carried out with relative ease. The purifica-
tion and properties of fungal acylases, which
have not been investigated. as extensively as the
mammalian enzymes, are therefore undertaken.

In earlier work carried out in this laboratory,
a relatively crude Preparation of acylase from
Aspergillus flavus-oryzae has been shown to
differ from the mammalian enzymes in its
substrate specificity and metal requirements.
The enzyme had also been purified extensively by
solvent and salt fractionations and chromato-
graphy on cellulOse—calcium,phosphate and DEAE-
cellulose columns. Some difficulties are

encountered in Obtaining active Preparations from
cultures of the fungus. :

The original levels of enzyme activity could be.reproduced

with fresh soil cultures of Aspergillus flavus-oryzae. The

purified enzyme has g3 broad pH optimum between the range 7.0 to

8.5; for both acetyl -alanine and acetyl-tryptophane. The purified

enzvme iS 8 T ) e o [ [ P e T B =

72

2+ 2+
o . Ti
reactivated by Zn°' and not by Fe2', Fe°', Co and Mn e

relative rates of hydrolyses of formyl, acetyl ahd chloroacety¥
derivatives of alanine, tryptophane, phenylalanine and aspartic
acid by the:purified enzyme are dgtermined. Interesting
differences are observed between the susceptibilities of the
different substrates towards the fungal enzyme pregération and

the enzymes from mammalian sources.

The investigation would be completed in this quarter

after some studies on the kinetics of the hydrolysis.

) Inorganic Nitrogen Metabolism (1964) "~ (Dr.J.C. Sadana)

obj ' this 'investigation is to
The objective of this investiga

' i te and
elucidate the mechanism of nltya | :
nitrite utilization by the luminous bacterium
Photobacterium fischeri.

i i ulted i characteriza-

Barlier studies resulted in the che s

tion of nitrate reductase from P.fischeri.

The formation of nitrite reductase by_ o

P.fischeri was demonstrated for the firs :

in this: laboratory. JThis is contradlctorg g

the conclusion reported by McElroy et.alé h% =

P.fischeri can form inducible nitrate re %c a

but no nitrite reductase. The procedurg‘f9£0he .

purification of nitrite reductase from,_.tl < T

was standardized and the sequence of electrq

transport for nitrite reduction worked out. _

"Conditions fer the growth of P.fischeri with a view to
obtaining high yields of nitrite reductase as well as enzyme with
a higher starting specific acti#ity are worked out. Nitrite-:

. L . - ', d
reductase formation decreascs with increasing oxygen tension an
is absent iﬁ ceils grown in nitrate-free medium. The purified
enzyme is 20 times more active than the most active preparation
reported so far. The pH'Optimum for nitrite reduction is 7.4
and the Michaelis constant for the enzyme-nitrite compleg is
4,1 x 1075 M.Cyanide (lO_BM) and carbon monoxide (1 atm., in the
dark ) completeiy inhibited the enzyme. Inhibition by carbon
monoxide 1s réﬁersed by light. The purified enzyme shows

e K
absorption bands at 280, 520 and550 and a Soret peak at 419 m
in the reducéd state. The spectrum of the reduced enzyme

ravertad to that of +he ovidizaed ctate on addition of nitrite.
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The data obtained strongly suggegts that‘nitrite reductase from.
P.fischeri is in haem—contaihing protein,

3 x erystallized iysoZyme and 2 X crystallized
o« =ketoglutaric acid are prepared for FCP,

Further studies on the nitrate metabolism by
P.fischeri will be continued. 'In ordar to
characterize the enzyme nitrite reductase
conclusively, it is intended to collect
sufficient quantities of the purified enzyme
to test for its homogenicty.

D) Microbiological Transformations of Terpenes
(1959)  (Dr.P.K, Bhattacharyya)

This work of fundamental interest is under-

. baken with a view to (a) converting easily
availdble terpenic hydrocarbons into oxygenated
products of potential interezt to perfumery
industry with the.aid of microorganisms and
(b) elucidating the biochemical mechanisms
underlying these transformations.

Earlier studies had indicated that fungi and
bacteria can bring about in mono- and sesqui-
terpenic hydrocarbons as well as in alieyeclic
model substrate, chemical changes such- as-: :
hydroxylation, hydration and oxygenation on
double bonds with or without rearrangements,
oxidation of functional groups and carbon-
carbon bond cleavage including the rupture of
carbpcyclic,rings. :

JJ'Fungal tfansformations ~ Mechanism of fungal hydroxylations

' A strain of Aspezgillus‘niger (NCIM 612) selected on the
bagi# of_its_versatility in metabolising a variety of terpénic
hydrocarbons is found to carry out stereospecific allylic
hydroxylétions in a large number of substrates giving rlse td
optically_active products., Howeﬁer, in two cases, viz. in the
formatioﬁ of 2—hydroxy—l—methyl-S-cyclohexene and o -tetralol
from fhe parent hydrocarbong, l—methyl—B—cycldhekene and tetralin
Tespectively, complete racemisation is encountered, The
preservation of stereospecificity:in-mqst cases as well as its
fallure in the other can be explained by a "hot" carbonium ion
mechanism analogous to the one involved in the.deaminétion i)

optically active primary amines by nitrous acid.
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Assuming that a "hot" carbonium ion is involved:in the
fungal hydroxylation and taking into account the literature datg
avallable on biological hydroxylation of steroids and aromatic

compounds, 1t can be predicted that on hydroxylations in which

. stereospecificity is preserved the hydroxyl oxygen is likely to

derive almost entirely from, atmosphere, whereas in the racemic
metabolites' these hydroxyls are likely to be formed to a great
extent from the aqueous medium. Studies are in progress to verify

these predietions.

Bacterial transformations

Synthetic studies to dctermine the structurd
and stercochemistry of some products of fer-
mentation of limonene ‘and the pinenes by a

soil pseudomonad (PL strain).
The structure and stereochemistry of some of the
products derived from limonene (1) by fermentation with

pseudomonad (hereafter designated as the PL strain) are established

by their chemical synthesis. (+)Dihydrocarvone @3,

(+)8-p-menthene -1,2-trans-diol (4), 8-p-menthene-1-ol-2=one- (5)

and (=) caryone (6) are synthesized from limonene - 1,2-oxide (2),
(See figs. 1 to 6 on p.?ég. A

It is thus established that the stéreochemistry of the fermentation
products, 3,4,5, is identical with that of products derived
€hemically by an'epéxydation at 1,2 double bond in limonene (1)
and that probably compound 218 proéuced dufing fermentation.
(+) Carvone (7), however, 1s probably derived from (+) carveol
formed by a true allylic oxidation process in the microbial system
and not through the epoxide (2y—which should give riseégﬁe
antipodal ketone (6).

| The structures of B;iSOpTOpyl—pimeliC acid (11) a
fermentation product from 'd-pinenec (8), g-pinene (9) and
l-p-menthene (10) and of S;iSOprOpenyl pimelic acid (12) from
limonene (1) [ﬁs (12) gives (11) on catalytic reductioﬁ} are

established by the total synthesis of (11) by the following
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FoEtE S TRE BE ST configuration of compound (11) (as well as
that of compound 12) has been established by another synthesis of
11 from (+) l-p-menthene:(See figs. 2 to 12 on D.78) .

The specific rotation of the synthetic product [Ed)o-5]
is identical with that of the bacterial metabolite (11). This
synthesis also provides uwaequivoecal proof for the earlier
contention that an inversion occurs at position 4 in ﬁwpinene

before the formation of compound 11 through fermentation.

3. Fermentation of 1l-p-menthene

It was reported earlier that a major pathway

of degradation of « and g-pinenes in the

PL strain involved p-menthenoid intermediates
with a saturated isopropyl side-chain eventually
leading to the saturated 8 -isopropyl pimelic
acid.

It i1s thugtonsidered necessary to study the fermentation
of ;7p-menthene by the PL strain. Among the fermentation products
tetrahyarocarvone (13), dihydrocarveol (14), p-menth-l-ol (15),
pheblandric acid.(16), 2-hydroxy-p-mentha -7-oic acid (17) and:-

g—iSopfbpyl‘pimelic acid.(llj_have been identified. The
formation of compéunds (16) and (18) in the férmentation of
o« and g pinenes (8,9) havd been demonstrated earlier.

The stereochemistry of Compéunds (13), (14) and (15) is

under investigation. (See figs.13 to 17 on p.79).

Fefmentation of p-cymene ( )

Among the fermentation products of p-cymene (18) two
new cpmpouhdsz(lQ_and 22) have been identified.

Compounds (22) is likely to be an artifact derived from
compound (21) during methylation with diazomethane.

Adaptive enzyme studies have clearly indicated that in

the degradation p-cymeme (18) cumic acid (20) proceeds to the

 dihydroxy neid (21) in a single stage by a dioxygenation reaction.,

Neither of the mono hydroxy acids (23) or (24) serves as a erowth
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grown cells. The dihydroxy acid (25) without the isopropyl side
chain, on the other hand, 1s freely metabolised by these cells
with or without chloramphenicol, although the exact relatipnship
of (25) with the pathway of p-cymene degradation remains to be

elucidated. (See figs.18 to 25 on p.79).

5. Perillyl alcohol dehy”rogenase

The substrate specificity of a NAD-linked dehydrogenase
obtained from cell-free sonicates of the PL strain has been studied
with a large number of substrates structurally related to perillyl
alcohol, and cumyl alcohol. The following structural features
appear to be necessary for activity: (a) a primary alcoholic group
allylic to an endocyclic double bond in a six-membered ring;

(b) absence of any substituent ortho to the primary alcoholic
group. Meta substitution slightly rcduces the activity whereas
the presence of a short alkyl side chain in the para-position
enhances the activity.

A comparison of relative activities of this enzyme from
PL strain grown on different substrates such as limonene
o -pinene, B-pinene, p-cymene and glucose on four different
reference substrates, perillyl alcohol, phellandrol, oleuropeyl
alcohol and cumyl alcohol indicate that irrespective of the
inducer the same enzyme is induced in each case. Glucose, however,
represents the formation of the enzyme.

A further purification of the enzyme (18-25 fold on the
sonicate level) has been achieved by chromatography of the
Keileen and Hartree calcium phosphate gel eluate (described earlier)
over a DEAE-cellulose column. The enzyme becomes unstable at

this stage.

Bie Fermentation of ‘camphene

A pseudomonad (different from the PL strain), hereafter

designated as the camphene-strain, has been isolated by
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extracts, of the camphene strain. The sonicates also contain

i

of camphene (26) by this strain camphinolone (27) isoborneol (28),
camphor (29), S~exohydroxycamphor (30), 2,5-diketocamphane (31)
and 242y3-trimethyl-5-carboxymethylene-cyclopentenone (32) have
been identified. It has been established that this strain
converts camphene (26) to isoborneol (28) by a prototropic

(Wagner Meerwein type) rearrangement. Isoborneol (28) is then !
dehydrogenated to camphor (29) which is then metabolised by, 1if

not the same, a closely similar pathway followed by some camphor
fermenting pseudomonads (Cy and Cg strains) under study at the

University of Illinois.(See figs.26 to 33 on p.79),

The lactonising enzyme carrying out™reaction (29) (30)

which is first discovered at the University of Illinois in the

C1 and Cs strains, has becn demonstrated in the camphene strain.
The enzyme bringing about the prototropic rearrangement
of camphene (26) to isoborneol (28) has becn demonstrated in

camphene grown cells under nitrogen as well as in cell-free

more than one enzymic activity responsible for the NAD-specific
dehydrogenation of isoborneol (28) to camphor (29).

A programme has becn undertaken in collaboration with
the University of Illinois group to study the similarities and
differences of the camphene strain on one hand and the Ci add Cg T
strains on the other, with respect to various enzyme levels and

the genetic make-up.
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of camphene (26) by this strain camphinolone (27) isoborneol (28),
camphor (29), S5-exohydroxycamphor (30), 2,5-diketocamphane (31)
and 2,2,3-trimecthyl-5-carboxymethylene-cyclopentenone (32) have
been ldentified. It has been established that this strain
converts camphene (26) to isoborneol (28) by a prototropic
(Wagner Meerwein type) rearrangement. Isoborneol (28) is then
dehydrogenated to camphor (29) which is then metabolised by, if
not the same, a closely similar pathway followed by some camphor
fermenting pseudomonads (C; and Cg strains) under study at the
University of Illinois.(See figs.26 to 33 on p.79).

The lactonising enzZyme carrying out™reaction (29) (30)
which is first discovered at the University of Illinois in the
C1 and Cs5 strains, has becn demonstrated in the camphene strain.

The enzyme brihging about the prototropic rearrangement
of camphene (26) to isoborneol (28) has becn demonstrated in
camphene grown cells under nitrogen 2s well as in cgll-free
extracts, of the camphcne strain. The sonicates also contain
more than one enzymic activity responsible for the NAD-specific
dehydrogenation of isoborneol (28) to camphor (29).

A programme has been undertaken in collaboration with
the University of Illinois group to study the similarities and
differences of the camphene strain on one hand and the Ci afdd Cg
strains on the other, with respect to various enzyme levels and

the genetic make-up.
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POLYMER CHEMISTRY

A) . Physicochemical Studies (Dr.S.L. Kapur)

1. Solution properties of polymers (1956)

" The Stuﬁy is directed to correlate the structure

of polymers and copolymers with their solution

behaviour. The applicability of new single para-

meter method of molecular weight determination is

being studied for different polymeric materials.

In examining the applicability of the single parameter
method. of molecular weight determination of polymers from solution
viscosities, the studies have been extended to randomly branched

polyvinyl acetates. The ordinate hl] at the common point of inter-

R
section of the In 7 _/C vs. C plots in different solvents correlates
with the sduare-root of fhe viseosity-average molecular weight as

in the earlier cases of polystyrene, polymethyl acrylate and linear
polyvinyl ‘acetate. The value of[ro p are higher than the intrinsic
viscosities in ethyl n4bﬁ£yl ketone at 29° (a theta solvent) as in
the case of linear polyvinyl acetate due to 'specific solvent
effects' on the unperturbed dimensions. It has also been demons-
trated that Q‘R gives a better estimate of branching on polymers

than intrinsic viscosities in good or bad solvents.

Solutions of fractions of p-chlorostyrene and me thyl

- methacrylate copolymer obtained at the azeotropic composition have

also been examined for the presence of 'specific solvent effects' on
the unperturbed dimensions. Results obtained indicate that such
effects are absent to within experimental error. The solution.

behaviour of poly p-chlorostyrene fractions is being examined by
osmotic pressure, 1ight-scattering and viscosity methods to
correlate the effect of individual co-monomers on the spatial

extension of the copolymer.

2 Stereospecific polymerization - Polymerization of
styrene and isoprene (1960)

. - : “ J
Studies of kinetics of polymerigzation of styrege with
different Ziegler type catalyst systems is being studied.

In continuation of kinetics studies with different Ziegler

type catalyst systems, polymerization of styrene with




concentrations for the first catalyst system. In the second

system, however, the rate of polvmerization varies linearly with
monomer concentration and bimolecularly with catalyst concentra-
tion. The activation energy.is 14.5 Kcal/mole for the ‘first
system and 11.5 Keal/mole for the second system. .

At present work is in ﬁrééresé with the catalyst
ZrCl3-A1(1)Bug. ZrCly has been prepared by the reaction of
3 moles 2rCl, with 1 mole of aluminium triethyl in decalin at
150° for 2 to 3 hours. The product 1s separated and purified by
subliming;out ZrClé. The rate of polymerization of styrene is
maximum a2t a ratio of 2 for Al/Zr and at the same ratio the rate
of polymerization is constant for ﬁofe thah 2 hours.

In order to understand the nature of the complex formed
in the catalyst systém VoClz-Al(i)Bug, the valences of vanadium
in the combination of VoClB With AlEtq, Al(i)BuB, AlEtzBr,
Sn(03H7)4 and LiCcHyq have bééﬁ determined by potentiometric
titration of redox system of acidie suntion of catalyst complex
against ceric sulphate and potassium permanganate under inert

i

‘atmosphere at 700,

3. Telomerisation (1964)

With a view to produce nylon-7 polymer b

indigenously, telomerisation studies were

undertaken with the help of a Russian

expert.

This work is continued to investigate the effects of
different initiators like phthalldyl dibenﬁyl peroxide and
'nitroso compounds. It is observed that phthalloyl dibenzoyl
peroxide is an effective catalyst for the telomerisation of
ethylene with carbon tetrachloride. The required type of telomer
formed at 105° and 90 to 100 at ms Due to lack of staff and
dite to other ﬁriority projects, this work is temporarily

‘interrupted.

" 4. Polymerization of turpentine fractions (1965)
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initiators like Bwron trifluoride to low moleccular weight
products., Recently Ziegler type catalysts have boen used to
polymerize turpeatine oil fractions to low molecular weight solid
polymers. Ziegler type catalysts have also becn used to
polymerize cyclopentene leading to open chain compounds with
elastomeric properties, as shown below:

Ej ~——3 (-CHg- CHy~ CHy- CH-CH)
On the same lines exploratory work for the polymerization of
turpentine oil as such and separatc fractiOns.of‘ z:s.barene
( A.S and & % carene fractions are prasent in Indian turpentine
0il) with Ziegler type catalyst systems, such as, TiCl,-A1Et,Br
and VoCisnAlEt3 at OO, has been started. A low molecular weight
solid has been obtained from turpentine and a resinous polymer
has been obtalned from 433 carene, Further work is continued to

standardize the conditions, to improve the yield and to study the

,physical properties of the products.

B)  Ion Exchange Materials

1. Study of cardanol formaldehyde polymerization
(1962) .K. P, Govindan)

Besides studyiﬁg'the reaction of saligenin with styrene
and maleic anhydride, 6-methylol derivative of tetrahydro cardanol
has been reacted with the above compounds. - The yield of chroman
derivatives is highér Wifh.é—mefhyiol éérdanol than saligenin.,
Further studies'with‘B-methylol etc.'are in progress.

2. Sbtyrene base ion-exchange resins with different
cross-linking agents (1962) 1qT.K.P. Govindan)

"~ a) Some more batches of the sulphonic acid type cation
exchangers from styrene furfural reaction product were prepared
and a 70 cm. bed of the resin was set up for evaluation of column
characteristics. Besides this, the influence of temperature on

the capacity of the resin and its rate of exchnmnge have also been

P L T Y T2
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b) Different concentrations of chlorosulphonic acid.’
were employed for sulphonating the nolystyrene. paraformaldehyde

reaction product.

¢c) Preliminary investigations have been undertaken
towards preparation of macroreticular ion-exchange resins employilng
newer polymerization technijues.

3. Styrenec-DVB base catioh exéhangg resin
(1960) (DT,S.L. Kapur)

A serles of experiments have been conducted to pfepéra
a moﬂlfl“d copolymer USan different solvents as diluents ind
the proccss of polvmurlza+1on has been standardized. The copolymur
SO prepared has been sulphonated in 750 gm/batch. The 1mproved
technique for washing the sulphonated copolymer‘w1th the belp of
a centrlfuge/column, has led to a considerable 1mprovement in
the physxcal characteristics of the final resin. It is proposed
to scale up this procedure so that problems associated with the
washing of large duantities of the sulphonated cbpdlymér_are |
realized. Suitable equipment. for this pUTpOSE is“undef'
fabrication. Samples-ofﬂimproved resin so prepared have been sent

to a few parties for their expert evaluation.

4, 'St-rené—DVB base anion - exchange resins
(1961) . (Dr.5.L. Kapur :
With, a’ view to get the required standard capacity in

the final resin, a few experiments to obtain the maximum degree

of chloromethylation in the copolymer have been carried out,,f;g;..f

Using solvent—modifié&wébhblyﬁéf %nd conblymers of different:
-degrees of cross= 11nk1g_,2cond1tlons for obtaining the final
product (using trimethyl amine for 1m1nat10n) possessing redquired -
physical and chemic¢al characteristics have been investigated..

On the basis of these findings, experiments starting with 2 kg.

of copolymer per batch are being planned. Repeated trials will

- - gl 4] > AN B e LR T Ml awmll wiZ b o
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Systematic studies in the amination of chloromethylated

copolymer using

dimethyl-amino-ethanol have been carried out so
as to raise the capacity of the final resin to the reduired value
of 3.8 meq/gm. The use of increased period and temperature of
reaction and larger concentration of the amine do not lcad to any
substantial increase in the capacity. - The use of different

swelling agents prior to amination is being examined.

. De Carboxylic cation exchangers from cold extract d CNSL
W (1962) ﬁ?‘KﬁP Govindan) :

1 kg. of the granular carboxylic cation exchanger has

- been prepared. Study of distribution of metal ions between the
contacting solution at different pH values of the resin has been

carried out to evaluate selectivity characteristics of the resin.

6. Melamine base anion-exchange resin (1960) qu.Govindan)
'Large scale'preparatién of the improved melamine anion-
exchange resin i1s being undertaken by the_fiym_licpnggd‘to
‘manufacture the resin. All work on preparation aspect in the
laboratory has been discontinued. Application aspects are being

studied.

7. CNSL anion exchanger (1961) qu.Govindan)

' Aftef cohfirming the nerfofménce of the resin as a weak

“base anion eychqnger, the solect1v1ty characterlstlcs of thls
}r951n have been studied. It is found to have a high SpeCiflC
afflnlty fof Cu ions at pH 5.0,

8+ Electrodianlysis with ion-exchange membranes .
(1960) @qr. Govindan)

Attempts are under way to scale up the electrodialysis
cells Tor this purpose the necessary equipment is being assembled

along with preparation of large sizes ion-exchange membranés with

the cooperation of M/s Swastik Rubber Products, Kirkee, Poona.
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With the nine chambered cell, electrodialysis of sea

water has been carried out at 100, 200, 300, 400 and 500 ma current.
. Increase in current density increased the percentage of salt
reduced.

Results on diffusion effects renorted earlier have been

published. | [& Appl. Poly. Sci. 9, 2631 (1965) and Ind. J. Tech.
0 X (1964}]

9, Influence of high energy. Tﬂdlﬂblﬂn on ion exchangers
119%4) . Govindan) ' .

Both dry and wet CNSL cation exchanger and melamine
anion exchangers have been exposed to different doses of radiation.
. The -progress of the effect has been“obtained by determining loss
-in welght, moisture contents, loss in exchange capacity and
Further work

appetrance of a01dlty/alkwllnlty, 1n the washlngs._

.1s in progress with ‘différent types of 10n~exchange materlals

C) Industrial Polymers (Dr.S.L. Kapur)

1. Polystyrene foams (1960)

Further experiments to standardize the polymerization
steps are continued. The use of another grade of benzoyl
peroxide as catalyst has led to the enhancement in the perlod of
ﬁolymerlzatlon. The nurlty of the benzoyl nerox1de and 1ts effect
on the molccular Welght of the flnal product is under 1nvest1gﬂ-
tlon. The large size kettle fabrlcated recently for sca%ﬂing up
the werk is not maintaining pressure over a‘period of 24 heurs
and it is proposed to puf it inte use after these defects are

fectified.

. 72s Rigid sand filters (1960)

The pilot pre&uction‘unit of M/s Ashim Filters, Allahabad
- to whom our precees-for the manufacture of rigid sand fi}ters has

been releasedy; went- into operation. One of our scientists was

present for attending to teething troubles in starting the unit.

....---------------'-"""""!l'
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Large quantity of phenolic resins has been prepared and

utiliged for the preparation of two sand filter slabs each

measuring 24”x24”x3”. ay

ater filtration at their ’ !

One of these slabs has been sent to Bomba f

Municipal Corporation for ‘its use in

. Powai Water Works.

A féw experiments for preparing sand filters using dry

eovdered phenolic resin have been carried out and nrcllmlnary

observations are encouraging.

A v

Development work on the resin bonding of small waste-

pleces of porous glass slabs (Coll-O-Therm) into bigger sheets

has been undertaken on behalf of M/s Techni-Glass Ltd.. Bombay .

3. Polyurethancs (Dp.N.D. Ghatge)

a) Flexible foams (1958)

To develop suitable POolyether and nolyester
resins from indigenous raw materials for
making flexible po]yurethwne foams

1% has been decided to take up this work at a later

datay

b) Polvurethane printing rollers

(1960) i ?

To develop suit

able printing rollers using
castor oil,

The process is now given to two pa rtles

9 One in Poona
and the other in Celcuttq to undertake the oroductlon of the

printing rollers.

' C) Polyurethane Base Rocket Fuel Binders

(1963) * (Dr. Ghatge)

To prepare Polymeric formulation for .the prepa-
ration of composite rocket propellants.

A formulation using indigenous materials as far as possible

for making composite propellants has been perfected. But in the

light of the rccent discussion with the Director, E.R.D.L

Kirkee, it has now been decided to modify the above formulation

to suit the requirements of ERDIL..
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)d) Coatings (1963) (Dr. Ghatge)
To prepare coatings for specific uses on
nylon in collaboration with other organi-
zations/laboratories.
Polyurethané formulation based on polyester-poly-
iSOCyanate for coating on nylon has been evaluated by SASMIRA.
The rubber produced by the above formulation has gopd properties.

However, the formulation is to be modified to make it much mere

viscous, suitable for application on the nylon fabric.

Ye) Adhesives (1965)

To develop suitable isocyanate base adhesive
needed for defence , rubber industry and
footwear industry.

Polyisocyanates containing phosphorous and -triazine ring

are to be synthesized. Work is under progress.

D)  Surface Coatings (Dr.S,L, Kapur)
1. Styrenated alkyds (1963)

Test reports on our alkyd, feceived from various parties,
suggested the desirablllty of reducing the drying tlme of our
resin and attempts have been made to 1mprove the same. A
satisfactory composition of the alkyd resin based on short and

‘medium 0il length has been found to meet the requirement in all
resPecté and 2 kg. of this modified styrenated alkyd have been
prepared. TFilms of the resin solution (50% N.V ) dry in less than

5 minutes (touch dry) and become tack-free in less than 15 minutes.

Samples_of the resin (8 kg.) have been supplied to five parties
for their trials. One of the parties was supplied with white
enamel also prepared from the same resin. Reports of these trials

are awalted.

2. Modification of lac (1960)

As reported earlier, the isocyanate intermediate prepared

by reacting toluene diisocyanate (TDI) with glycerol and
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NCO:0H:2:1). Films from this composition had excellent chemical
resistance but poor flexibility. During the period under review,
a few compositions have been prepared to improve the flexibility
and to find ont the chemical resistance of the films from shellac
adducts. Thus, TDI has been reacted with different types of

polyols of short and long chain such as butane -diol, polyethylene

glycol and trimethylol propane. Reaction products of these polyols

are then reaated with shellac (in the ratio of NCO:0H:2:1) wherein
the hydroxyl groups of lac react with the free NCO groups of the
polyol -TDI, reaction products. The films made from these
compositions possessed good flexibility but were generally poor
in chemical resistance. Butyl ester of shellac having a£ acid
‘value of less than 10 and containing only hydroxyl groups wag
reacted with the isocyanate intermediate based on glycerol, TDI

and DEG. The films had gzood flexibility, hardness; good water

and alkali (NaOH) resistance but failed in solvents, Further work .

to improve these films properties is in progress.

3. Linseed 0il emulsion (1964)

Preparation of emulsions from linseed o0il for coating
applicatinns has been attempted. Refined and bleached linseed o0il
is vacuum-bodied whereby its v1scog1ty increases con81derably.
Emulsions prepared from this oil become unstable after about
4 weeks of storage. The emulsion has good coating probertles,
particularly for masonmy work. Further work to improve the

Stability of the emulsion and standardization of the process is

in progress.

4. Coating of steel tapes (1964)

After receiving report on the coated éteel tapes prepared
at the laboratory, one gallon sample of the coating composition
has been prepared and supplied to M/s Hindustan Cables, for large

s i - : 4 2
cale trials, at their end. Report on its use is awaited.
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1. Preparation of modified rubber (1964) (Dr.S.L. Kapur)

As reported earlier, large duantities of modified rubber
were prepared and its physical properties (tensile, modulus,
ageing) were determined. The results indicate that the
incorporation of proteins improves physical properties; tensile
strength and modulus increase by about three times over that of
pale crape. This procedure could be adopted at the site of

collection of rubber latex. Findinecs of these experiments are

being tabulated for publication.

2. DSponge textiles (1964) (Dr. Kapur)

A spreading machine (suitahle for this work) has been
fabricated by the workshop as per our design. Trial runs have
been taken and a few modifications have been found'necessary.
With the hand operated spreading maphlne, a few samplﬂs of sponge
textiles have been prepared. However, the work had to be stopped
Cemporarily due to a major break-down in the planetary mixer
(procured indigenously).

The spreading machine is now being

standardized for continuous operation.

3. Antioxidant for rubber (1963) (Dr.Chatge)

To develop 1nd1gpnous antioxidants from CNSL
derlvatlves and their evaluation in rubber.

The condensation product from tetrahydroanacardol and
sulpbur monochloride has antioxidant properties for naturalt
rubber. Its evaluation by rubber industries has been done. The
antioxidant is comparable to any similar antioxidant in its
antioxidant properties, |

- In our studies, it has been found that the condensation

prodﬁct is a mixture of phenol monosulphide and phenél disulphide.

F) Cellulose

Grafting on cellulose (1965) (Dr. Kapur)

otudies have been initiated to improve certain properties
such as resistance to micro-organisms and mold, and impart anti-
grease characteristics to naturally occurring cellulose. This is
being attempted by chemical grafting of acrylonitrile and i
aerylamide on cellulose,

Amongst known methods available for grafting, ceric.ion

redox system has been selected in view of its leading to minimum

- - v, —

degradation accompanied by high percentage of grafting. Cellulose
in the form of hanks and paper has been grafted with acrylonitrile and |
and acrylamide using 0,1 N .ceric sulfate in 1 N nitric acid at

15~ 25 for 3-4 hours in an inert atmosphere. The homopolymer is
removed by washing with dimethyl formamide at 100° for 15 minutes
(in case of polyacrylonitrile) and by washing with hot water

(in case of polyacrylamide). The unreacted cellulose is removed
by dissolving it .in cuprammonium hydroxide solution. The degfee
of grafting is estimated from increase in weilght, nitrogen
content and by converting -CN or -CONHo groups into -COO0H grouns
by hydrolysis and subsequent estimation of the carboxyl content
by back titration with alkali,

The acrylonitriie grafted cellulose samples will be
examined for its resistance to micro -organisms. The acrylamide
grafted cellulose will be reaéted with formaldehyde under suitable
conditions whereby crease recovery is expected to improve. The
Crease recovery characteristics of the grafted cellulose should be
better than the conventional practice of mechanical embedding of

ureg-formaldehyde and melamine -formaldehyde resins in cellulose.

Presently, experimental work to standardize the conditions of | i

grafting is in progress.




gl

cell‘noou

Gl
|z

1, ' Large. batches of CNSL coating composition for

application: in table tops prepared and supplied.
gl 5 2 £ g J.L

a Samples of cation (CNSL) and anion-exchangé (Melamine)

g Ralllp)ley d 2 K
resins supplied to CFTRI, Mysore found useful in treatment of

grape syrup

3e . Demonstration of process for preparation of chemically

resistant covering materials undertaken on behalf of narty

licensed by HWRDC.

4, Préliminary examination of possibility of preparing

rubberrised cork sheets undertaken on behalf of a private firm.

He. UCollgbaorative work with CPHERT field unit econtinued

for treatment of H.RE. Factory, Kirkee.

6. Preparation of dry foundry core binder, core gum and
barrier cream (core cream) have been undertaken.

the core cream by industry is to be undertaken.

CHEMICAL ENGINEERING ST'JDIES

A) Process Development

l. Acetagnilide (1965) Or.L.K., Doraiswamy)

Work has been carried out on a hench scale to develop

a process for the production of acetanilide with the ultimate

object of collecting enough data for the design of a plant for HOC,

O
When the process conditions are standardized, pilot plant
carried out on a scale of about 20 kg. per bateh. A number of
of
runs have been carried out and a consistent yield of 97%

acetanilide (99.6% purity) based on the aniline used has been

obtained.

Fwalugtion of

work i

02

Material balanc -
JV = T ll:e ne [ - 1 -~ e |
Hce, energy balance, time schedule,
equipment flowsheet, utilities requirement and other relevant data

flave been passed on to a project engineering firm who have sinca

it E t g S LTE

o

submitted a tender to HOC for 2 plant of 2000 tons per year

A sample of acetani ilide from a pilot plant batch
(without further bpurification) has been sent to M/s May & Baker
and a satisfactory revort has been obtained from them. Another
60 kg, of the material have been sent to the Bynthetic Drugs

Project (IDPL), Hyderabad, for their use and report

2. Dibutyl phthalate (1965) (Mr.A.D. Deshpande)

Bench scale investigations have beéﬁ started on the
preparation of dibutyl phthalate by the batch procéss to gather
process data, Initial experiments have been conducted using
sodium bishlphate as witer~absorbent. Later runs have been carried
out using:benzene or toluene as an azeotropic agent for the
r?mOfal of reaction water. Finally7 it has been de01ded to avoid
the use of any entrainer but to use gxcess butdnol (under a slight

w

vacuum)
for the purpose since butanol and water form a minimunm

b0111nﬂ
azeotrope. Severs S
Beveral runs have been carried out in g

litre all ¢lass distillation unit Specially modified for the

I‘Bacuon to !
studv the- effect of process variables on product yield and |
s Bl

and colo i 1td
ur. Optlmum conditions of temperature, mole ratio and

o
| balYSf concentration have been found e,  Thea processing of

the
crude to: almost colourless DBP involves a number of stens

all of which are standardized.

3. Dioctyl phthalate (1965) (Dr.M, Goswami)

Work on de"“lOplng @ brocess for the production of
dloctyl phthaiate hag been startdd on 5 priority basis. Five
€Xperiments have been carried out in which benzene and toluene
havd been used as entraincf for » emoval of the watﬂr of reaction

The reaCtiOn alies &bOU_t 5 hO“‘.T‘C‘ T Ay T I <d

S

L

g s
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without entrainer, using a higher percentage of sulphuric acid as
The

catalyst and removing the water of reaction under vacuum.

reaction time has been cut down immensely. Processing of the

to get a standard colourless prodi

plsie

|

phthalates have been carried out ]

Several pilot plant runs have been carried out, each of

about 15 kz. per batch of phthalate. The crude produc ts obtained

are of better quality than those obtained in the bench scale.

For both the phthalates material, energy balances, time

té, ubllities requirements, peak load

figures and other relevant data have been passed oOn to a firm of

project engineers in Bombay.

4, YVitamin Bg (2960) (Mr.G.V. Potnis)

The detailed report on the pilot plant work carried out

so far on the production of vifamin Bg has been prepared. On the

basis of the results obtained in this inVestigationﬁ‘approximate

.cost calculations of the process have been worked out. The require-
ments of the raw materials and the equipment for a plant to produce

annually 2000 kg.of vitamin Bg have been worked out for M/s Unichem

Laboratories Ltd., Bombay, with whom negotiations regarding release

of the process are in progress. The preliminary material balance

and- equipment flow sheets for the process‘haVe been prepared.

5. Vitamin C (1957) (Mr.M.V, Kunte)
A process for the synthesis of vitamin C starting
from sorbitol was worked out in the Biochemistry

Division or the laboratory scale. The object of
this project is to work out  the process on the pilot.
plant scale, introduce modifications for its trans-
Tation to mlant scale and collect design data.

Work to determine optimum process conditions for

the hydirogenation of glucose to sorbitol has also

been undertaken.
The process has been worked out on the pilot plant scale

and modifications introduced where necessary. ‘Based on this,

material balance and process flow-sheets equipment specifications

and cost estimates for a 50 t/year plant have been worked out

and a complete project revort prepared. The process has been

SN s e N s libe el seRedee Sl her]on) (hae
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been rendered to them to prepare a project report. They are
. carrying out larger pilot plant trials and necessary help is
being rendered to them. The process for the hydrogenation of
glucose to sorbitol has been worked out and tested on the pilot
plant scale. A project report on this step has also beed
prepared.

A With a view to reduce the cost of sorbltol, experiments
for the direct hydrogenation of starch hydrolysate to éorbitol
(without isolation of crystalline glucose) have been continued.
However, the fermentability of the sorbitol so prepared is

- comparatively less. It, therefore, appears that the isolation
of erystalline glucose cannot be avoided.

Life test on the Raney catalyst for the hydrogenation
of glucose to sorbitol has been carried out under conditions
already established. The activity is constant upto eight
reuses after which it tends to decline steadily.

The use of higher temperature in oxidation step Lo
minimize the refrigeration load is confirmed by carrying out
two pilOtAscale oxidation runs.

| Laboratory scale runs have shown no delekerious

effect when crude ascorbic acid obtained in.cyclization step

has been air dried instead of vacuum drying so far followed.
ihis has been confirmed in two pilot scale runs usiné chloroform
as solvent in one and benzene in the other. Yields in both
.Cages are normal,‘alth01gh the latter product is comparatively
darker in colour. .

i . Three large scale recrystallizafions ( approx.okg per

ateh of crude ascorbic acid ) have been carrie i
an all-glass flash evaporator fabri farrlbd i

T G -abricated in the laboratory for
eoneentrating the solutioqé; Pure ascorbic acid has been

Tecovered in over 907 vield

0 :
ne rermentation of sorbitol ta sorhaes has Hacem
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for recovering the sorbose.

Work on the improvement of the various steps in the
process and cooperation with HAL in their pilot plant work will

be continued.

Process Design (Dr.L.K. Doraiswamy)

1. Hexachloroethane

The hexachloroethane process has been sold to a firm

in Gujarat. The complete process design of a plant of 500 tons

" per year capacity has been commenced,

2. Dimethvlaniline : |
Based on the data obtained on a bench scale and a few
runs made on @ pilot plant scale, the complete process design of

a-plant of 600 tons per year capacity has been commenced.

3. Acetanilide | {
Complete chemical engineering designs for a plant of 1

2000 tons per year capacity have been handed over to a firm of

project engineers in Bombay.

4, Phthalatés

Chemical engineering designs for a plant of 10000 tons
per ?far éépacity fér dibutyl and dioctyl phthalates have been

made and the.calculations are being finalised.

. S« Opium slkalolds

The project engineering of the NCL process has been
entrusted to the Technological Consultancy Bureau by the
Finance Ministry. All the necessary assistance is being given

to BCHB in thelr work.r

&) Thermodynamics, Kinetics and Reactor Design (Dr.Doraiswamy)

This is a continuing research programme. The
objects of this scheme are development of
methods for the prediction of thermodynamic
and transport properties; study of the
kinetics of different -types of reactions; and
chemical reactor analysis.

1. Thermodvnamics

A new method has been developed for estimating the
viscosity (an important transport property) of any substance
over a wide range of temperature and pressurc. In this develop-
ment the importance of the critical compressibility as a
correlating parameter has been recogniséd and appropriate charts
prepared for different values of the eritical compressibility.

A completely general method has been developed for
estimating the density of liguids from critical properties
using the expansion factor of Watson. The expansion factor has
itself been found to be a function of the critiesl compressibility

and allowance has been made in the correlation for changes in

the critical compressibility.

A new theoretical equation has been developed for
estimating the diffusivity of a substance in a.liquid starting
from Eyring'é diffnsion equation. This equation precdicts the
1iquid.diffusivity to within about 18%.

Further work in this area is aiﬁed at déVGIOping
procedures for heat of fusion, entropy formation., thermal

conductivity and other important thermodynamic and transport

properties.

e Kinetics
Work is in progress on the ﬂeterminaﬁion of the
meéhanism of the hydrogenation of anacardgl (obtained from
cashewnut shell liquid) to tetrahydroanacqrdel in a vibratory
reactor. The experimcﬁtal assembly has bececn set up and runs have
been carried out on the effect of mass transfer.

Work on the mechanism of the dehydration of ethanol

over Indian bauzite has been completed. The investigation has

now becn extended to the dehydration of hexanol, after which the

dehydration/butanol, pentanol and other aliphatic alcohols up to

C10 will be studied with the object of establishing the effect
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The kinetics of the hydrogenation of o-nitrotoluene to
o-toluidine has been investigated and a probable reaction model
~has “been established. It is »nroposed to extend this work to
the hydrogenation of p-nitrotoluene to p-toluidine using the
same catalyst.

Work on the oxidation of aromatic hydrocarbons (bengzene
and toluene) is in progress. A new mechanism for oxidation which
incorporates both the Hinshelwood steady-state theory and the
Heugen -Watson limiting-step theory is being developed. The
mechanism of oxidation is being examined for different catalyst
compositions in order to study the change of mechanism with the
proportion of datalyst inéredients.

A new MI reactor has been sot up and the oxidation of
benzene is béing studied in this reactor System. It is believed
~that this reactor will be optimum for reactions of this type.
Experimental verification of the optimality criterion is

being sought.,

3. Reactor design and fluidization

An experimental assembly is being fébricated to
lnvestigate the use of fluidization as a means of* heat transfer
in large reactors. The introduction of small~diameter reaction
tubes (which will act as vertical surfaces) is expected to improve
the quality of fluidization. If this method of heating is found
to bé'succéséful, then the design and operation of‘multi—tubulnr
reactors will be grecatly facilitated, -particularly when a.
uniform heat flux is desired.

Work onh the theoretical and experimental aspects of
semi -fluidization is in prdgress. A techniqﬁe has been develoPed
with the assistancc of the Instrumentation éection to measure ‘

the quality.of fluidization as the region of semi-fluidization

< 1s approached and the mixed reactor system becomes operative.

S
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D) Mass Transfer

The exten

m

31ve data available on liquid-liguid
extraction is being statistically analysed to determine a
suitable equation for predicting the onset of flooding. Work
on the effect of pulsation and hold up on flooding has been
completed and the general flooding equation will be modified to
incorporate the effect of rulsation.

A complete literature survey has been made on the usc
of fluidization in extraction and absorption appearatus. A
sultable apnaratus for fluidized absorption has been designed
and is being erceted,

It is believed that a substantial portion of mass
transfer occurs during drop formation in liquid-liquid extraction.
Exhaustive data have been collected using the system benzene-
water-acetic acid and the proportion of mass transfer occurring
dring drop formation is being determined. Attempts are being
made to incorporate new techniques for the measurement of mass
transfer during drop formation and collapse. The data will be

correlated using a modified unsteady-state diffusion equation.

B g ————y




5. OPERATIONAL RESEARCH, TNDUSTRIAL

LIATISOY AND EXTENSION
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A. Research Schemes Sponsored by Industry or Outside Agencies.

a) Schemes continued from April 64 to March 65:

Manufacture of calcium hypophosphite
Constitution of lac
Manufacture of acriflavine

Research on commercial uses of
Punjab costus (Kuth) root

Manufacture of golden yellow G.K.

Chemical and thermodynamic properties
of refractory materials under PL-480

Investigation of the effect of heat
on tung oil and derivatives of tung
0il and the characterisation and
identification of compounds resulting
from heat treatments to extend the
utilisation of tung oil under PL-480

Work on investigations of the synthe -

sis and properties of new type glycol
monoalkyl ethers for the control of
water evaporation, to extend the
industrial utilisation of cotton seed
01l under PL-480,

Reactive dyes
Lac dye
Composite drug research scheme on

Indian medicinal plants

Manufacture of diethyl -m-aminophenol

M/s Chunilal Ootamchand
& Co,, Bombay.

Lac Research Institute,
Ranehil.,

M/s Bhaidas Karsandas
& Co,, Bombay.

Government of Punjab

M/s Amar Dye Chem. Ltd.,
Bombay .

National Bureau of
Standards, Washington.

U.,5. Department of
Agriculture.

U.S. Department of
Agriculture.

M/s Amar Dye Chem. Ltd.,
Bombay .

Lac Research Institute,
Ranchi.

Ministry of Health, Govt.
of India, New Delhi.

M/s Sahyadri Dyestuff &
Chemicals (P) Ltd.,
Poona-2.

b) Schemes completed during April 65 to Sept.65:

Isolation of Berberine (hydro-
chloride) from berberis bark.

M/s G. Vallabhadas & Co.,
Bombay .




- ] .
Fabrication of electron diffraction camers

F. Work done for outside P
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¢) Schemes undertaken during April-September 65:

—

Improvements in the process for the

manufap?ure of 1-menthol from de-
mentholised pepperment oil.

M/s Bhavana Chemicals
Ltd., Baroda.

LW =
P4 tetrachloride f;
il%fﬁigﬁ setrachloride fronm M/s Travancore Titanium
Pgoducts, Trivandrum
(Kerala).

Studies in pine o0il from Indian

terpentine oil M/s Prabhat General

Agency, Bombay.

Three different parties.

B. Projects Completad during April-September 65:
Acetanilide =
Dioetyl phthalate
Dibutyl phthalate
C. Patents and Processes Passed on to Industry:
nil
(588

Project Reports, Design Data etc. Supplied:

Baat s s o
eslccant type silica gel M/s Minco Products,
Madras,

This process was comple 1

es : mpleted in 1962
on behalf of the fivrm. Detailed
process write-up and flow-sheet
diagrams have been supplied.

Vitamin B :
‘ G M/s Unichen Laboratories
Ltd., Bombay.

List of equipments and r seri
’ | ne I aw materials
for a plant to produce 2 tons/year
has been supplied,

BE.

Technical Enquiries Answered:

Government organisations W

- S . i . . ]
Private firms & individuals, o, 110

— e

Total 216

arties (Universitiec
Institutes/G o Uhn niversities/Research
itutes/Govt, Departments, Private Parties ete.

a) Supply of culture

355 cults e e e
ures from NCIM were s : + ;
arti S £ upplied to ve
parties on their rejuests, B L
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b) Analytical/testing services:

Following types of analytical and testing services were
rendered to several parties during April-September 65:

Microanalysis 67 samples

Vapour phase chromatographic :
analysis 5 A

Infra-red spectral analysis 27
Ultra-violet spectral analysis 10 -
X-ray diffraction patterns B
Nuclear magnetic resonance 24 t

¢) Technical aid involving adhoc, experimental work,
instrumental, engineering and glass blowing services:

6 mercury pulse delay tanks for IAF radars, Poona-6 were
reconditioned (at Bs.’700/- each).

A Brookfield viscometer repaired for Defence Research &
Development Organisation, Poona. (Charges Rs.75/-)

A photometer repairéd for Maharashtra Engineering Research

Institute, Nasik. (Charges ®.50/-)

A sample of tungsten carbide analysed for impurities for

'"'M/s Sandvic Asia Ltd., Chinchwad.

A sample of adhesive for backlite to rubber based poly-

-urethane supplied to M/s Gannon Electronics, Bombay

for evaluation.

A sample of adhesive for PVC to rayon was supplied to
M/s Pendse & Co., Poona for evaluation.

Coating composition for steel strips was pfepared and sent

to M/s Hindustan Cables, Bardwan, for trials.

Nylon powder was prepared (from nylon waste) and sent to
M/s Manohar & Co., Hyderabad, for trials.

Large scale experiments on preﬁention of the sediment
formation in storage of grape juice and preparation of
wines from the same was completed for CFTRI, Mysore.

Three patients from AFMC, Poona were examined for possible
thyroid disorder by measuring the uptake of radioactive
iodine; and, percentage absorption of radioactive cobalt
lebelled vitamin B]12 was measured in two anaemic patients.

A sample of ion exchange resin was sent to CFTRI, Mysore
for investigation.

150 g.of epoxy resins were supplied to M/s Angelo Bros.,
Calcutta, for trizls.

In collaboration with CPHERI, Nagpur, work has been continued
on "H.E.Factory acid waste" with the treatment of ion

i
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Sample of polyurethane base coating for nylon was supplied
to SASMIRA, Bombay for evaluation. ?
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I) Visits of NCL Scientists to Industry for Project Follow-up

or for General Visist:

More samples of modified indigenous gum were sent to Post Scientists Industry visited Sub ject
& Telegraph Board, New Delhi, for actual trials.
Mr.S.N, Balasubramanian Six industries in General visit
: Mr.5.P, Mukherjce and around Calcutta
G. Industrial Survevs and Collection of Statistical, BEconomic |
and Market Data ete. L = 5 = =5 Dr.5.K. Subramanian Beven industrial Project follow- :
, units in Madras, up work. }
Cost data on centrifugal pumps was collected and Vijayawada & Bangalore. f
simplified technigue for estimating its costs has W
been found out. Dr.5.K. Subramanian 4/s Chemaux Pvt.Ltd..Bacterial
Mr.N.K. Buzruk Bombay . diastase.
[
H., Extension Work: Dr.B,D. 1ilgk M/s A. Lajjece, Sulphur blue é
Bombay . dyes project. !
Following non-technical not:s on processes developed
in NCL have been supplied to various parties: Dr.B.D. Tilak M/s Hico Products, X
_ _ . | Ltd., Bombay. X ‘
Sugarcane wax; theophylline; vitanmin Bg; polyure- . : : ! |
thane printing rollers; nicotine sulphate; ethyl = = S M/s Aniline Dyestuffs ) Discussions
acetoacetate; BON acid; barium and strontium B & Pharmaceuticals, X
chloride; foundry core oilj thermistors; sorbitol; ‘ Bombay . X
sisal wax; rubber base adhesive; 1iquid rubber; s : !
soft ferrites. : ‘ I.C.M.A., Bombay. !
One kg. of clear sand and resin bonded sample of porous Dr.S.K, Subramanian ~ M/s Aphali Pharm. Sisal wax
Tigld filter was sent to M/S Hyderabad Laminatéd : ‘ Ltﬂ‘., Ahme-dnagar.
Products, Secunderabad, for evaluation. ' ‘ . oo
' ' Mr.M.V. Kunte 4 Hindustan Antibio~  Assistance in
A sample of rocket fuel binder was sent to Birla Insti- "Mr.H.G. Vadgaonkar ties Ltd., Pimpri large scale pilot
tute of Technology, Ranchi, for evaluation. Mr.S. Chidambaran plant of vit..C
A sample of polystyrene cation exchange resin sent to Mr.N.K. Buzruk M/s Indian Organic Semi-commercial
Indian Institute of Science, Bangalore, for evaluation. Mr.G.V. Potnis Chemicals Ltd.. plant of ethyl
s _ Khopoli. acetoacetate.
“ample of berberine acid sulphate was prepared and : . £ A
supplied to M/s Bombay Alkaloids Pvt.Ltd , Bombay. Mr.V.V. Indushekhar M/s Ashim Filters, Production of . =
' P Allahabad. rigid filters.
Modified styrenated alkyd solution prepared and sent to _ :
N S1X paint manufacturers and also to Research, Designs Dr.L.K. Doraiswamy . Indian Dyestuffs [
& Standards Organisation, Chittaranjan, to test its 7 Dr.B.D. Tilak - Industry Ltd., X In connection ‘
.4 suitability in paint formulation. . | Bombay . § witi some HOC |
: - ‘ : work.
A sample of sorbitol solution (70%) was sent to : "~ M/s Amar Dye Chem. [
M/s Kanak Chemical Industries, Calcutta, for trials. . : Bombay .
Dr.P.K. Bhattacharyya M/s Indian Scherring Some proposed
Dr.S.K. Subramanian Ltd , Bombay. sponsored work. _
Dr.B.D, Tilak . i
Mr.D. Chakrabartty CZ.C R.I ., To find out the
Mr.S.5. Mahajan Calcutta. possibility of the

supply of refractory mate-
rials manufactursd .by them
and to study the high tem-
| { perature furnaces in

S —————

Wi4 : ‘ operation there. .
' Dr.J. Gupta A.E.E. To chalk out !
Dr.V.V. Dadape } Trombay, coordinated programme for !
Dr.Ve Dzmodaran Bombay . the beneficgtion of
K= i ¥ [P T ey = W b e K T WO (g i . FREDTIEE OF TOSA



Mr.. Lakhbir - Singh
Mr o.M, Chavan =~

J)

K)

104

Vegetable Products,
Amalner.

Demonstrations:

R.R.L: Hyderabad

Discussions

WliSd .

{

: : X
M/s Western Indis % and general

by

Following demonstrations on NCL processes have been given:

M/s Natson Manufacturing!CO.,
Ahmedabad.

M/s Saraswati Press, Calcutta.

M/s Indian Organic Chemicals,
Khopoli.

Training/Guest Workers:

Party
Students, from IIT, Bombay.
Students from SIRI, Poona.,

Dr.V.P. Gupta, Lucknow

" University.

Mr.A.5. Chauhan, Roorkee

University.

Mr.P.V. Somayajulu, Engineering

College, Warangal.

Mr.R.L. Handa, TART, New Delhi.

Mr.0.N. Devgan, Vikram Univer-

sity, Ujjain.

Mr. Deol, Agriculture Univer~
sity,.Ludhiana.

Acid resistant covering
materials from CNSL.

Polyurethane printing
rollers.

Ethyl acetoacetate.

Trained in
Glass blowing technique.

= ey

 Techniques of operating

light scattering
photometer.

- 88 -
Microanalysis and
spectroscopy.
Chromatography techniques.

- do =

VPC techniques.

Mr.D.C, Jain, Ministry of Industry Glass blowing techniques.
and Supply, Ambala,

Following guest workers from various universities, insti-

tutes, worked in NCL for varying periods:

Mr,A.S. Chauhan, Roorkee University.

Mr.J.P. Shukla, Jabalpur University.

Mr.R.L. Handa, IART, New Delhi.

Mr.P.V, Somayajuly, Engineering College, Warangal.

Mr.0.N, Devgan, Vikram University, Ujjain,.-

- Mr, Deol. Apriculture Intvevrad++w. TAidhY ang > -
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Special Fabrications:

One thin film evaporating unit (approx.price k.15,000/-).
Warburg flask (approx.price %.500/-).

Glass reactor for diemethylaniline plant
(approx.price Rs.1000/-),

A dual column vaphour phase chromatograph with a thermal
conductivity detector and facility for temperature
programming was developed and a prototype model fabricated.
Comparative tests made with other gas chromatographs
avallable in the NCL show that our chromatograph is
comparable in performance to the imported instrument.

An electron .spin resonance spectrometer working in the
X-band microwave region was completed. Measgrements
indicate that it is capable of detecting 101° spins/AH
which 1s sufficient for carrying out a majority of the
measurements in ESR.,

Eleven exhaust blowers (gallen Kemp type)
(approx. price R.950/- each). - = .. .

One stainless steel paint grinding pot (approx.
price B.200/-), ]

One vertical gas cylinder trolly for one cylinder
(approx.price R5.100/-), . : £ g

.One stainless steel ball mill (approx. price Bs.350/-).

One opium exhausting unit consisting of 3 jacketed
stainless stecel vessels with driving arrangement mounted
on M.S, stand (approx. price B.2000/-).

One Stainless steel bleacher mounted on M.S. stand with

~ driving arrangement (approx. price Bs.2800/-).

.One M.5. trolly for vacuum pump (approx.price k.300/-).

Three thin layer applicatorswith base plates
(approx. price Rs.360/- each). .
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10,
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15.

PUBLICATIONS AND PATENTS :

Publicagtions:

.. Gopal Rao, R.V.

Joie (Ii-’.fr.s.)g Parimala and Pant, L.M. The crystal and
molecular structure of B-alanine. Acta Crvstalloe aphica
18, part 4, 806 (1965), ST i e

Joshi, A.W? and Sinha, K.P, Phonon-magnon relaxation
processes 1n ferrimagnetic systems. Proceedings of
Physical Society (London). Supplement for the 1964
magnetism conference, 411 (1965?.

Deo, A.V,, Kulkarni (Miss), S.B., Gharpurey, M.K. and
Biswas, A.B. Specific resistance of the monolayers of
n-long chain alecohols and n-long chain alkoxy ethanols to

the evaporation of substrate wat senla i
5, 200 (1965). 59 WHLS ol sovan . | inde, Ty Clien.

Narasimhan, K.S.V.L. and Sinha, K.P. Spi i
ara: «5.V.L. ‘ z «Fe ©pin effects in
bismuth telluride doped with mégnetic impurities.
hm.J.PmelmMn.HW@ 3, 6, 221 (1965).

Pryce, M.H.L., 8inha, K,P. and Tanabe, Y. On the tetra-
gonal distortion of octahedral systems in an Eg electronics
state. Molecular Physies 9, 1, 33 (1965).

Sharma, V.S., Mathur, H.B. and Kulkarni, P.,S. 8 113
Vel : d¢B, @ ow . tability

of transition metal éom lexes of i o

Rl w0 e Gy, T o

gadaqhhape, R.B.,_Gharpufey, M.K. and Biswas, A.B.

Cﬁggigyhandlsurfaieltensi?n of phenol (mono-, di- and tri-)
¥ pnenols, salol and ( o- and m- ) chloronitrobenz L
J. Chem, Eng, Data 10, 2, 143 (1965). g

R Phcpogenological theory of surface
IpﬂSlOn and compressibility: Evaluation of the parameter.
nd. J. Pure & Applied Physics 3, 7, 233 (1965§.

Goswami, A. Oxidation of metsls in ai '
_ : e f meta alr and reduced
pressures. Ind. J. Chem. 3, 8, 385 (1965).

Sakore, T.D. and Pant, L.M, Preliminary structure analysis

of p-nitrobenzoic acid, Ind. J = _
4, 143 (195), : n -_Pure.Applied Physics

Sen, D.N. and Thankrais ini i '
; e and T ajan, N. Aluminium nitrate and nitriec
acid as nitrating agents for acetylacetonanates.

Ind. J. Chem. 3, 5, 215 (1965).

Gopinathan, C. and Gu £a, T B i u
Inds J, Chém. 3o B 5319(1965).8 y-titanium compounds,

ggahdgatﬁMrs.),bSarswati and Roy Chowdhury, P.
gradation of butyl rubber in solution,
3, 3, 338 (1965). i

Ultrasonic
Ind. J. Chem.

Homawala (Miss), T.X.. Sh
] _ 3/4y LleKoy Shetty, P.S. and Subbarar P,.R.
Idometric estimation of gold.’ Ind. d, Chem.a BTag: 24§ (1965) .

Joseph Kuruvilla and Dadape, V.V. Studies in the chlori-

nation of Indian bauxite ores. Ind. Teohnol =2 & - (1965)

16,

i 7

18.

19.

20,

22,

24,

85,

26,
27
28,

29.

30

" Endocrocin.
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Joshi, B,S5., Ramanathan, S. and Venkataraman, K.
Bulletin of the National Institute of
Sciences of India. No.28, 122 (1965).

Bhide, N.S5., Joshi, B.S., Patwardhan, A.V., Srinivasan, R,
and Venkataraman, K. Lac pigments. Bulletin of the
National Institute of Sciences of India No.28, 114 (1965).

Kapadia, V.H., WNagasampagi, B.A., Naik, V.G. and Sukh Dev.
Studies in sesquiterpenes - XXVI - Structure of muskatone
and copaene. - Tetrahedron 21, 6057 (1965).

Kapadi, A.H. and Sukh Dev. Chemical transformation of
(+)=hibaene into (-)-kaurene, Tetrahedron Letters No.l8,
1225 (1965). .

Radhakrishnan, P.V., Rama Rao, A.V. and Venkataraman, K.
Two hawones from Artocarpus heterophyllus.
Tetrahedron Letters MNo.ll, 663 (1965).

Janaki (Miss), N., Pathak, K.D. and Subba Rao, B.C.

Reductions with diborane and sodium borohydride-lewis
acid complexes - part III - Hydrogenolysis of acetals and
ketals. Ind. J. Chem. 3, 3, 123 (1965).

Modi, B.D. and Bose, J.L. Simple spot tests for vanillin
and some other ‘carbonyl and chelated hydroxy compounds.
Ind. J. Chem: 3, 5; 236 {(1965),

Sonawane, H.R., Naik, V.G., Subba Rao, B.C. Boronfluoride
catalysed alkylations of phenol - part I - Alkylation with
isomeric octanols, octenes and octyl bromides.

Ind. J, Chem. 3, 6, 260. (1965),

- Kapadi,  AwH,; Sobti, R.R. and Sukh Dev. The diterpenoids

of erythroxylon monogynum V, atisirene iscatisirene and
devadarene. Igteahedron Letters No.31, 2729 (1965).

Kaul, B.L., Srinivasan, R. and Venkataraman, K.
Structures of azoic coupling compounds and azoic dyes.
Separatum of Chemia 19, 213 (1965).

Damodaran, N.P. and Sukh Dev. Stercochemistry of
zerumborie., ~Tetrahedron Letters .24, 1977 (1965).

Narayanan,rC.R. and Iyer, K.N.. Mode of cleavage of steroild
methyl other with BF3 ~Etherate. Tetrahedron Letters No.19,

Subba Rso, V.V. Calcination and sintering study of
ceria. Ind, J. Chem. 3, 8, 343 (1965).

Chetty, G.L., and Sukh Dev. Mayuréne a C14 sesquiterpene
ketone. TIetrahedron Letters No.42, 3773 %1965). :

Narayanan, C.R. and Iyer, K.N. 'Regeneration of steroid
alcohols from their methyl ethers. J. Org. Chem.
30y 1736(1968), = .

—




31

gz,

33,

34,

35.

36.

37 L]

a8,

39,

40,

41

Pr

43,

44,

45.

46,

1167 (1985).
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Narayanén,lS.S. Welankiwar, S.S., Kulkarni, S.N. and
Bhattacharyya, < “Synthesis of CIS norbergamotinic
acid. Tetrahedron Letters No.15, 985 (1965), ‘

Ranibai (Miss), P., Kamat, S.Y., Ghatge, B.B,, . :
Chakravarti, K.K. and Bhattacharyya, S.C. Terpenoids LXV,
Transformation in the santalene longifolene series.

.' Letrahedron - 21, 3,629 (195),

Mehra, M.M., Ghatge, B.B. and Bhattacharyya, S.C.
Terpenoids LXVI, Ring enlargement produced by the alkaline::

fusion of* W-bromslongibolene. Tetrahedron 2l, 3, 637 (1965).

Kulkarni, K.S. and Rao, A.S. Terpenoids LXVIT, Synthesis

of'a‘ketodicarboxylic acid related to elemol and .
epidihydroendesmol. Tetrahedron Letters No.2, 1167 (1965).

Bapat, B.V., Ghatge, B.B. and Bhattacharyya, S.C,
terpenoids LXIV, Evaluation of polyesters as stationary
phases in gas-liquid chromatography of terpenoids.

J. Chromatography 18, 308 (1965).

Chakravarti, K.X, Stereochemistry of khusilal.
Ind. J. Chem. 3, 7, 324 (1965).

Chakravarti, K.K. Stereochemistry of the derivatives of

khusinol. Ind. J. Chem.- 3, 7, 325 (1965),

~Macroeyelic musk compounds - part VII - New Synthesis of

civetone dicarboxylic scid and its conversion to trans-
clvetone. J. Chem. Soc., 2475 (1965)- .~ - - '

Mathur, H.H, and Bhattacharyya, S.C. Macrocyclic musk
compound. part IX - New synthesis of cyclohexadecenone.,
Tetrahedron 21, 1537 (1965)..

Bawdekar, A.S. and Kelkar, G.R. Terpenoids LXVIII, :
Structure.and absolute configuration of costhe aeld, g -
neW Sesquiterpenic acid from costus root oil. i

Ietrahedron 21, 1167 (1965) .

Honwgd, V.K. and Rao, ‘A.S. “Terpenoids -IXIX. Absolute
configuration of (-)° o -curcumene. Iotrahedron 21,

Honwads V.K. and Hao; A.8. Terpenoids’ LXXII.’ Synthesis
of (%) o -curcumene and related compounds .
Current Science' 18, 534 (1965), '

Rao, A.8. Terpenoids LXXIV. & synthesis of (+)curcumene.
Ind. J. Chem. 3, 419 (1965), St '

Sadana,-J.C. and Rittenberg, D. Iron requirement for the
hydrggen@se of desulfovibrio desulfuricans.
Archives of Biochem. ™* - Biophys. 108, 255 (1964).°

Dhawalikar,_R.S. and Bhattacharyya, P.K, Microbiological
grgpsf0£mations of terpenes V., The origin of 2-nonene -2,
~oscarvoxylic acid anbydride.. Ind. J. Biochemisfs ‘2
6, 73 (1965), Ak

Altekar (Mrs.), W.W., Bhattacharyya, P.K., Maskati (Miss),
F.S. and“BaOJ M.RaBla  Aeonltate 4 anmens s R onsoana
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47,

48,

49,

51,

83.

54,

55,

56 .

57«
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Ghatge, N.D., and Gokhale, R.G. Development of rubber
chemicgls on small scale in India. Rubber News, IV,
7, 28 (1965), T =

Krishnaswamy, . Ton exchange membranes. Synthesis and
ications. figed S 244 (1965)
applications. J. sei. industr., Res. 24. 5, 244 25) .

Dasare, B.D. and Krishnaswamy, N. 3Btudies on anion

exchange resins - part II - Preparation and properties of

an anion exchange based on cashewnut shell liquid and :
tetraethylene pentamine. Ind. J. Technol. 3, 7, 212 (1965).

Narsimhan, G. A generalized expression for_predicting
latent heat.of vaporization of liquids. Brit. Chem. Fne.
10, 4, 11965),

Deshpande, A.D., Thangappan Nadar, R. and Pai, M.U.
Fluidization of mixed materials, Ind. J. Technol. 3,
4, 111 (1965).

Madhusudana Rao, K. and Pai, M.U, Termnary liquid
equilibria of butyric acid-water-ethyl acetate/butyl
acetate systems. Ind. J. Technol.. 3, 6, 178 (1965).

Narsimhan, G. A generalized chart for saturated ligquid
densities. Ind. J. Technol. 3, 7, 230 (1965).

Phadtare, P.G, and Doraiswamy, L.K. Mass transfer modgl
for kolbeschmitt carbonation of 2-naththol. do. L, & H-
Process Design add Development 4, 7, 274 (1965).

Babu Rao, K., Mukherjee, S.P. and Doraiswamy, L.K,
A new adigbatic MT reactor system. A. I. Ch, E., J. 13,
4, 741 (195),

Krishnaiah, M.M., Pai, M.U. and Sastri, S.R.S. Enthalpy
concentration diagram for the system carbon tetrachloride
' chloroform. J. Chem, Eng. Data 10, 2, 117 (1965).

Krishnadas, M.S. and Pai, M.U. ' Equilibria in the oxalic
acid - tartaric acid - water system. J. Chem. Eng, Data
10, 2, 97 (1965),

Papers sent to Symposia and General Science Papers:

Goswami, A. and Koli, S.S. Semiconducting properties of
PbTe films. International Sympositm on Basic Problems
in Thin Film Physics, West Germany.

Devkar, V.D. and Goswami, A. Some studies on Hall effects
on thin films. International Symposium on Basic Problems
in Thin Film Physics, West Germany.

Badachhape, S.B. and Goswami, A. Epitoxial growth of
cuprous- 3x halides on single crystal substrates., Inter-
national Symposium on Basic Problems in Thin Film
Physics, West Germany.

Goswami, 4, Epitoxial growth and crystal structure,
International Conference on Electron Diffraction and Nature
of Defects in Crystals, Australia.

Nair, P,M., Gopakumar, G. and Fairwell, T. Long range
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Seth, N.D. and Subramanian, S.K. Weeds: A burden on our
crops. Chemical Age of India, 16, 764 (1965),

Lele, A.M. and Subramanian, S.K. NCL's contribution to
industry. Economic Times ,
30th June; 1965.

Book Review:

'Review of the Book entitled "Mothods in microanalysis"
Vol.l, Simultaneous rapid combustion (by J.A. Kuck;
Gordon & Breach Science Publishers, N.Y.) by Shri V.S.
Pansare (1965), |
Review of the book entitled "The Mcchanics of Aerogols"
(by N.A. Fuchs translatod from the Russian by R.E.
Dalsley and M. Fuchs, edited by C.N. Davies Oxford., 1964)
by A.B. Biswas (1965).
Review of the book entitled "Emulsions: Theory and
Practice" (Edition 1965, 4.C.S. Monograph No,162, Paul
Becher) by A.B. Biswas {1065}, '

A'Brdéhures. Booklets ete.
Fine Chemicals Project Catal gue has been published
(p.aﬁ). 5 i ’

Patents

a) . Applied
“Ghétgé, N.D. and Kapur, 8.L, 4 Preparation of poly-
urethane printing rollers. Applied in USA - no,434673
corresponding to Ind.Pat. 8699].

b) . Filed |

Kapur, S.,L, and Ramkrishnaﬁ, K. An improved method for

Jhydration of sulphenation mixture_of copolymer beads.

Ind. Pat. 98155,

modified copolymers by suspension polymerization of
vinyl monomers., Ind.Pat. 98156 .,

bapur, 8,1, and Joshi, R.M, Preparation of solvent

Paranjape5‘8.v., Patii, 5.G,, Potnis, G.V. and Vartak, H.G.
Am Improved process for the recovery of potash from cane
molasses before/after fermentation. Ind.Pat. 93153.

Varma, J,P, Process for the manufacture of naovel binding
agents for core sand. Ind.Pat. 99590,

111

' is S8 he
Ambardekar, D.S. and Biswasg, A.B, Process for t
preo;ratimé of Day-light and Pink-light emltEng
Blectroluminescent Phosphors. Ind. Pat. 101161.

c) Accepted

Moming Au U, and Sirha, ‘A,P4B. A& polycrystalline
. p~n junction photovoltaic solar cell. Ind.
Pat. 89004,

mB@ﬂ@

Sen, D.N. an?d Gupta, J. A new process for the
purification of selenium. Ind. Pat. 56725. Renewed
for one year.

Ig:baly S.Fey Lobo, J. and Gupta, J. A direct
process for preparing chlorides of barium and
strontium from the sulphate minerals. Ind. Pat.
72425, Ren~ved upto 30.6.66.

Shah, V.R. 4 Bose, J.L., and Shah, R.C. A new process
for the production of 4-hydroxycarbostyrils. Ind.
. Pat. 65777. Renewed upto September 1966.

Joshi, C.G., Bose, J.L. and Shah, R.C. Imp;ovements
in or relating in the production of trans-diethyl-
stilbestrol and allied stilbenes. Ind. Pat. 65778,
Renewed upto September .1966.

e) Lansed

Shah, V.R., Bose, J.L. ané Shzh, R,C.‘ New process
for the production of 4-hydroxycoumarin and its
derivatives. Sviss Pat. 383993. ( corresponding Ind.
Pat. 62890,)

. LIBRARY HOLDINGS AND NEW ADDITIONS :

Holding =8 on lst Apl. 1965, 45,745
. New additions from 1.4.65 to 30.9.65
Books : ol 362
Bound wvolumes 2‘
(jpurnsls)
Thegig: o v+ 25
Microfilms . ‘ 3
Patents k) 1iy
. . Trapnslations 8
Photo coples - . 3
-;55—_— 420

A T L v
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SEMINARS ; SYMPOSIA AND EXHIBITION

Every week, seminars are held at NCL in which the

members of the secientifilec staff take an active

interest. Talks by NCT, sta!

eminent scientists are arranged.

f ag well as gutside

a) Seminar lectures given by NCL staff members

Dr.(Miss) M.V. Natekar

Dr, S.Ks Dhar

Dr. Cu¥V. Vishvanathan

Dr; P.C. Parthasarathi

Mr, N. Kumar.

Mr. R.K. Cupta
Dr. V.B. Tare

DEs Mele Sririvasan

Mr, 8. Gundiah

Dr, A.P.B. Sinka

Dr. S.C, Bhattacharyya

Dr. K.G. Das

17.4.65

24.4.65

: Adi 66

22 cEaeE

19.6.65
st

24.7.65

31,7.55

7e8.68
28.8.65

26=-8-65

18.9.65

Alkoholysis of
olls & fats,

Chemistry of six
coordinate silicon
compounds.

Trhin lzyer
chromatography.

Strueture and stereo-
chemistry of
denudelvharnine.

Lasers.

Synthesis of degrada-
=tion preduct of
Patchouli alceohol,.

Uses of zirconium
dioxide as a solid
electrolyte.

The impact of
genetic variatim
on recent trend in
ricrobiology.

Solution behaviour
of randumly branched
polyvinyl acetate.

An introduction of
high sneed digital
computers.

Impressions of recent
visit to USSH.

Molecular rearrange-
-ments under
electron impact.

b) Seminar lectures given by outside eminent scientists

- Prof.Q.M.Poltorak,

Visiting Professor;
USSR.. e

~dg=

Kineties of hetero-
genious catalytic
reactions.

Heat disorder in
roal eorvetale and

Visiting Professor,
USSR,

Prof.0.M. Poltorak,

Dr.H.R.C. Pratt, CSIRO,
Australia.

Dr. H.M. McNair, Wilkins

23=7=65

18.6.65

Instrument Research Inc.,

TU.5.4,

Prof. R.C. Brasted,

University of Minnesota,

Usa,

&+"1=65

Prof. R.D. DeMoss, Univer 7-7-65

sity of Minnesota, USA.

Dr. P.A., Ongley, College

of advance Technology,
Birmingham, 1.K.

22=-9-65

Process development
and chemical engineer-
=31p réeseirch in
C8SIR0O, Australia,

Preparative scales
gas chromatography.

Optical rotary
dispersion of complex
compound .

"Metabolism of

tryptophane

Chemistry of benzcyclo-
butene.

c) Lectures given by NCL staff members -in uhiversities

and other orzanisations :

Dr. P.R. Subbaraman
( May 65 )

Dr. D.N. Sen (May 65)

Dr. A, Goswami
(April 65 )

Dr. A, Goswami
(June €5)

Dr. N. Krishnaswamy
(June 65)

Dr. L.X. Doraiswamy
(June 65)

Summer
SC]:]OOlg
Nainital.

Summer
School
Chandi-
garah.

Symposium
on Inorga-
~pic
Chemistry
held at

- Chandi-

garah.

Defence
Science
Lab:Delhi

Summer
Tristite
College
for
Teachers,
Bombay.

Instt.of
Marine
Engrs.

Bombay.

RRL ,
Eyvderabad

Spin wave phonon
relaxation processes
in magnetically
ordered systen.

‘Polarography of metal-

pelyphosphate complex

Recent trends in
coordination chemistry,
quasi-aromaticity,
isomesism and specifi-
-city of metal
chelates,

Physics of thin
films.

Electron diffraction.

Saline water conversion
by ion exchange
technigue.

Chemical reactor
kinetics.
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Internatiopal Symposia held: in NCL

10

n - -l 5]
a symposium on 'Recent fdvances in the Chemistry of

Eeypemoids' organized by the National' Institute of
Science of India and Kurukshetra University was held
frpm June 7th to June 10th. Besides 10 foreign '
scientists, about 140 scientists from various
un1VEr§1ti§s and institutes in India attended the
Symposia. More than 70 papers were read,out of b
which 32 papers were contributed from NCL staff
members. e

[isitors
Large parties and many other small groups comprising

gf a1l v%sitgrs were taken round the laboratory and
given brief introduction to the nature of NCL work.,

Distinguished visitors

In addition to the scientists 11 .
¢ : S isted under item 8(b
the following distinguished visitors visited NCL il

Dr., Pa V. Charian, Governor of Maharashtra, Aug.1965.
ADMINISTRATION

The meeting of the Executive Counéil of the

NCL was held in NCL on 21lst and 22nd August 1965

“with Prof. T.R. Covindachari in the Chair.

| The.pouncil confirmed the minutes of the
meeting held on 30th and 31lst January 1965.
The Annual_Report for the year 1964-65 was
appfoVed by ﬁhe Council with certain observations.
The Council accorded its approval for under-
-taking the following sponsored research scheﬁes :

1. Pine pil from Indian tur i i
| . pentiwe oil = b
‘M/s Prabhat General fgency, Bombay. 4

2 P;lot.plant scheme for the production of
titanium tetrachloride from ilmenite - by

4/§ Travancore Titanium Products Ltd.
Trivandrum, ,

The Counecil accorded its approval.for the
creation of the following posts with effect from
1st March 1966,

Name of the post No.of posts

i— —

Joint Director 2  ®. 2250/-
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The Gouncil also accorded 1its approval for the
creation of one post of Motor Driver in the scale of
B, 110-3-131-4-139 with immediate effect.

The Council approved the proposal to upgrade
the post of fAssistant Surgeor Grade I in the scale
of Bs. 525-25-500-590-EB-30-800 to the post of Medical
Officer in the scale of Rs. 450-30-660-EB-40-1100-
50-1250 plus the nonpractising allowance attached

to the post.

The Goﬁncil accorded administrative approval
and technical sanction to the construction of a high
hﬁéessure 1éﬁofatory at a cost of . 77,332/-.

A The”%oﬁncil accorded its approval_for the
distribution of share of royalties ahd premia to the
investigators’énd other concerned in respect of all
pending caées"in accordance with the existing
practice.

The Council accorded administrative approval

and expenditure sanction in connection with the purchase

of apparatus and equipment as under :

Administrative approval

43 B
—_—

‘utomatic fAimino-acid Analyzer Bs. 1,00 ,000

Light Scattering Photometer Bs. 75,000

Administrative approval and expenditure sanctiam

Cryodyne helium liguefier Rse 1 450,000

High magnetic field equipment  Rs. 1,00,000

The Council approved the action taken regarding

the purchase of a Mass Spectrometer and an I.CeTo

Computor for the NCL.

Budget

The Council endorsed the following recommendations

e ddain Tlaad WAL e P T

P e TR L and arnnraued
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Zarnings ( April-Sept. 1965 )
Figures in thousand of rupees

Revised estimates Budget estimates Pilot Plants . _—
for 1965-66 for 1966-67 £ S 4 K. 58,875-68

"PP-1 Pay of officers 1048.0 1300.0 | i e
p-2 Pay of establishment 1300.0 . 15855 ﬂ’ :
P-3 [Allowances 870.0 . 950,0 o - .
P-4 Contingencies 449,1 i 400.0 11, NEW LPPQINTHENTS/REDIGNETIONS
P-6 -~ Maintenance 32,0 35.0 § oy
P-7 Chemicals, apparatus & 1200, 0 . -l 15040 List attached.
. efuipentforipessarahy: - Lout oan oot oo bt L
[ A Total Recurring ' _4899.1 __5230.5 12.  FOREIGN DEPUTLTIONS/AW.RDS/DEGREFS/HONOURS/NOMINATIONS,/
! SPECTAL TRAINING RECEIVED AND SUMMER SCHOOLS ALTTENDED :
Capital a) Forelen deputations : ‘
n N W 200, 265, 0 2 . ot i
J g_g E%g Sggéices 188.8 265.0 On tpe invitation of the West German Academic Exchange
P-5 (3) ‘’pparatus & equipment 1615.0 '\ BED.O | S‘erv:Lf'er§ P§O§° K. Venkaia;aman v151t9d West Germany for
g P-5 (4) . Miscellaneous 70.0 | 100.0 | iggg}l‘lo. 0 WOBII{S from 29th M.a,y 1965 tp 13th June
1 B Total capital 2075, 0 1480.0 .
] : oy gt 7o e el e o e LB e U T B RS Shri 5.P. Mukherjee proceeded to France under Tndo-
j French agreement for 2 years from June 1965, for train-
, C Pilot Plant 678.0 : . 800.0 -ing in the field of Chemical Engineering.
3 : 1 Dr. '3.C. Bhattacharyya visited USSR for 4 weeks ( from
- Total 4, B and C 7652.1 7510.5 . : . 29-6-65 ) under Indo-Soviet Cultural Programme. He
e e am A S T S L S ‘ S - delivered lectures at various universities and research
i i institutes in the USSR,
lii AT
] The following meetings of the advisory Panels L Dr. C.G. Joshi proceeded to Geneva for 6 months ( from

: '2-8-65 ). under United Nations Technical Ass;stance

were held and the proceedings were placed before the - Board for studies in laboratory techniques in the
: ' field..of narcotics.

Executive Council. ;

, Shri S.F. Igbal proceeded to University of Caen,

Advisory Panel for Dyes and Dye 18-8-65 : France, (from 12-8-65) for 9 months for training in the

Intermediate Chemistry of titanium compounds under the French Govt.
b 'scholarship.
\dvisory Panel for Polymers 19-8-65 . : : i
- Dr. S.L. Kapur visited Czecoslovakia to attend inter-
| Advisory Panel for Chemical 19-8-65 -national symposia on (i) Chemistry of macromocules /le
' ‘Engineering, Process Develop- 7 _ | and (ii) Organosilicons held at Prague. At th

invitation of the university of Mainz, West Germany,
he visited few manufacturers and delivered lectures
at various polymer research centres in West Germany.

-ment and U.N. Special Fund
Project

Advisory Panel for Rayon Grade 19-8-65

Pulp Project b)  Awards.and Honours

: : : 1 jooh 1 Dr.-é.Cr~Bhattécharyya ' S.5.Bhatnagar Memorial Award
It was decided that the Rayon Crade Pulp Project _ 1868 { Chagton) & ieasa )

1 4 5 a0 1 ; ‘
should be renamed as Dissolving Pulp Project . D, BoD. Tilak S5.5. Bhatnagar Memeorial Award

The Council constituted a Panel for Radiation | 1963 ( Chemica? Sciences ).
Dr. Sukh Dev : 5.S. Bhatnagar Memorial Award
: 1964 ( Chemical Sciences ).
| » Jagdi 5 Dr. kas ‘ h ;
(2) Dr. Jagdish Shankar (3) Dr. Brahm Prakash Dr. 5.C. Bhattacharyya Sc. D. from Cambridge
' . University, U.XK.

and Nuclear Chemistry comprising (1) Prof. E.J.Arnikar {4

(4) Dr. Nagchoudhury (5) Mr. H.N. Sethna, and (6) Dr.R.




1 Dr. PsM.Nair Summer’schogl oh Nainital
: 3 % sgneti .
c) Degrees | Dr.K.P. Sinha oo Eﬁiidriiiﬁﬁnce
Mr. U.N. Upadhyaya Ph.D. Poona University | RhySECH |
Mr. V.D. Deg’ M.Sc.(Tech) Bombay University Miss C,R.Daryanani ggggﬁimiggigl on Bangalore
Mr. N. &. Bhat M.Sc. | -Do~ Jd. Dr. P.N.Rangachari Summer school on Pantnagar L
Mr. T.C. Joseph Ph.D. Poona University r i e RicFobis ones i
Mr. V.K. Dhekne Pl D Bombay University ﬂr.rv.K.Bhalla ‘
Gh L, LopNie s et i - 1

Mr. J. Lolo M.Sc¢. Poona University g§?°5?'6;2322£a ;E;??issghgﬁémggtry e :
Mr. 1.C. Ranade M.Sc. Bombay-University g;: i:é: g?i;gs of‘mscromqlecules. U
Mr, H.V.Keer M.Sc., -Do- ' |

Dr. A.P«B. Singha Summer meeting, . ‘TIFR, Bombay
Computer Society

Mrses Barimsla Jo A
of Irdia,

Ul

e Ph.D, Poona University

Mr. 4.F. Masca 1na "M,Sc. = o= |
i el disdcamohag Hads o Mr.S5.N.Balasubra- Summer school on RRL, Hyderabad
Mi B.M, Savasa M.Se. i N © -manian chemical engineer-
i i e PR LS ek Mr, Siskovic -ing.
Mr. U.R. Kantak M.Sc.  Peona  ~Do- Hre SaDsoseniande
‘ Mr. A.W. Josghi Summer school on Bangalore
i i M B.S.Krishnamur- recent trends in
a 415 i o] 5
) Nominations : - thy theoretical physics.
Dr. 8.L. Kapur 1) Member of Productivity Council, - .
: - of printing industry; (i1i) Member f) Following are the Indian universities for which NCL
of panel of advisers to the is the recognised centre for post-graduate work :
Directory TLRI, Ranchi; (iii)Member _ ]
of research and extra-service Punjab hgra
Committee of Rubber Board of India _# Poona Karnatak
(iv) Member of Research Advisory | Bomb P ilera o
Committee , SASMIRA, , ompay Vlkran }
. : ) Banaras findhra
Dr. S.C.Bhattacharyya Ordinary Fellow of National Madras |
Institute of Science of India.
: : j ) Following are the staff members who are recognised
e A.PaBe Sinhs Member of Chemistry Board, 4 : iffera i 163
AEF,, Bombay.: guldes for different universities
B ‘ Venka tars Do T4
DrevJ.bi ‘Bose 1) Member of Central Cotton “Tofc Ky Henls thenisn S R e
Committee Dr. J. Gupta Dr. A.B. Biswas
ii) Member of panel of experts, Dr., K.P. Sinha - Dr. H.B. Mathur
ATIRA, Ahmedabad. . i - E
: Dr. A. Goswami Dr. (Miss) S.B.Kulkarni
1 £ ' e B D, TiNa " i) Coopted on tha Foard of Studies Dr. L.M. Pant Dr. A.P.B. Sinha
L in Chemical Technology, T D E
‘ Technology Faculty, Bombay Univ, Dr. V.V, Dadape Dy, D.N. Ban
| 11) #PgOiDted Director of IDPL, EHAL, Dr. P.R. Subbaraman Dr. Sukh Dev
T Dr. J.L. Bose Dr. P.M. Nair
e) Special training/Summer School _ Dr, N.5L. Dutta Dr. C.R. Narayanan
Dr. S.C.Bh: 4 « Kk £ . i
Mr. D.D, Kelkar Documentation INSDOC & Pub.Divn. Dr. S.C.Bhattacharyya Dre K hakravarti
' CSIR, New Delhi. AN Dr. G.R, Kelkar Dre. AeSe Bio
¢ a4y ¥ ! = . . ° CL
Mr, 4.S. Naruls Course of - 11T, Kanpur. Pl e dagntprtean i R
: : process and Dr, M.R.B. Bao Dr, 8.L. Kapur
system control ' Dr. N.D. Ghatge Dr. N. Krishnaswamvy




13. AID UNDER U.N. SPECTAL FUND, COLOMBO PLAN, PL-480 ETC.

14,

Work on investigation of the synthesis and -n i1~
properties of new type glycol monoa lkyl

ethers for the control of water evaporation
to extend the industrial utilisation of
cotton seed oil under PL-480 sponsored
scheme,

Chemical and thermodynamic properties of B« 2,00,000/-
refractory materials under PL-480

Investigation of the effect of heat - nil-
on Tung oil and derivatives of tung oll

and the characterisation and identifica-

-tion of compounds resulting from heat

treatment to extend the utilisation of

Tung oil under PL-480

EXPERTS

Nil,

-

S.No. Na

9.
10,
1i.
12
13.
14.
15.
16.
17.
18,
19,
20,
21,
22,
23,
24,
258.
26.
27
28.
29.

30.

. Mpe G5

=

Mgl BT
My sa b=

Mra Wi i,

ae

. Mr. K. Ganapathy.
Deshpande

Chaudhary

Dias

Kulkarni

Mr. A, David

Mr. H.V,
Mre. EKaJe.

MEe RS

Patel
Rao

Surve

Mr. J. Kumar

Mr. J.K.

Wl Shke

Khullar

Gupta

Mr. Om Prakasha

Mr, V. Srinivassn

Miss. R.V. Bakre

Miss. P.

Mpo T, Balkriéﬁhana

Dre N:R:

Mg it

Mr. D.R.V,

Dr. "B,
Mr. V.N.
Mr. V.V,
MPe 85.R,
Mr. B.M.
Mr. 8.5,
% g T A
Mr. P.X.
Mr. A,P.
Mr. S.P.

T. Bhople

f&yya I’]gar

Chopra

Tilak.
Iyer .
Bhat
Padalkar
Sawant
Kale
Bhat
Trama
Budhkar

Mahadik

Ramanan
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New Appointments

JSA
SSA
SSA
SSA
SSA
SSA
JSA
SLA
JSA

Bede. TR
Sec.Officer.
Pur, i fieer,

Jba Director

Sed. VB!
SLA

Grd. Apprentice

SLA
SLA
SLA
SLA
SLA

SLA

mileuh ok
Date of

e iy S R et i e




33. Miss. N.D. Ghatge SLA 24-8-65 I
34, Mr. 3.D., Gavitrikar = SLA 25-8-65 1
35. Miss. NiB. Parkhi SLA '27-8-65
36. Mr. R.B. Sagde Grd. Lpprentice. , 27-8-65
37. Mr. R.B. Gujarathi L .31-8-65
38 ‘Mr, G, Sanmuel SLi 1-9-65
39, Miss. 8.B. Kanade SLis -do-
40, Mr. M.B. Sabne SLA., 7-9-65
41, Mr. C.B. Rao SLA 7-9-65
42, Mr. B.K. Sonawane SLA . 8=9=65
43, Miss. L,V,.8hirele SLA 9-9-65
44, Mr, M.S. Joshi SLA o=
45, Mr. V.K. Kulkarni SLA ‘i =do-
- 46, Mr. K. Cherian SLA . =do-
47, Mr. D.S, Shendekar JLA -do-
48. Mr. S.G. Joshi JLA .10-9-65
49. Mr. K.F. Lunkad SLA 10-9-65
. 50. Mr. C. Bhaskar SLé 10-9-65
51, Mr. Y.D. Kulkarni JLA 13-9-65 ’
52.°Mr. J.K. Lulla Mechanic ~do-
‘ Resipnations
“{. Mrs. P.¥. N1 jampurkar J8A =BG
B Dr, D84 Bao” Pool Officer 13-5-65
8, Mr, 0.P. Shukla S3A 10-6-65
‘4, Dr.(Miss) Raj Mathur Pool Officer 11-6-65
S eV e (e Sei. ' 28-8-65
“6. Dr. N.B. Desai Pool Officer -30-6-65
7. Mr. S.Y. Phansalkar Inets Techritelan  1-7-65
"8. Miss. S. Rangaswamy J84 21-7-65
“9. Dr. R.N. Mukherjee Pool Officer £4-7-65 ¢
“'10, Mr. D. Sugavanam TeA - 26;7-65
"I1l. Mr. R.M. Kumar SSh 26-7-65
12 Mre D.J. Takhani Ref.Bngineer 29-7-65
13. Dr. S.K. Dhar Pool Officer 31-7-65
14. Mr. V.V. Kulkarni JSA : 21-9-65
= G Dey VOB, Tare Pool Officer 27-9-65
b [P =a s o e m o o PR o 1, SR S, DR S Oy R e R I sy _~———— e ———
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