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BIOCHEMISTRY DIVISICN

I. CITRIC ACID FERMENTATION

(a) Carbohydrate metabolism in Aspergillus niger

l. Aldolase from A.niger and from other fungi was found
to be a metallo~protein which was inhibited by metal chelating
agents and reactivated by zinec.

A.niger aldolase was purified about a 100-fold by alkaline
ammonium sulphate fractlonation followed by selective adsorption
on calcium phosphate gel and elution with concentrated ammoniunm
sulphate solutions. The final preparation had a specific acti-
vity of 40 units per mg and was electrophoretically homogeneous
at two different pHs. The enzyme was free from other glycoly-
tic enzymes, It contained zinc but no iron or manganese, The
inhibition of the enzyme by metal chelating agents could be
reversed by divalent Zn, Fe, Co or Mn but not by Cu, Ca, Mg,
etc.,

Phosphohexoisomerase of A.niger was obtained in a state
of high purity. It was found to require no co-factors or me-
tals for its activity.

2. Zwischenferment from A.niger was isoclated in good
yleld with a high specific activity comparable to that of the
enzyme from yeast. It was free from other interfering
enzymes and has been used for the rapid analytical estimation
of several enzymes, glucose-6-phosphate, ATP, co-enzyme II, etc.

(b) BRole of carbon dioxide in ecitric acid production
by A.,niger

(1) CO, fixation and citric acid production

In experiments with radicactive 01402 it was found that
the higher the yield .of citric acid the higher was the incor-
poration of atmospheric COy in the citrate. When a yield of
70% was obtained, as much as 7-14% of the citrate carbon was

derived from the atmospheric COy. The incorporation was small
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in the initial stages of the fermentation but reached higher
proportions in the later stages when citrate was being actively
formed.,

Radioactivity was found to be incorporated only into the
carboxyl carbons of citric acid isolated in these experimentsj
the distribution of radiocactivity in the primary and tertiary
carboxyls was slightly greater than 1, indicating that a large
degree of eguilibration takes place among the four carbon di-
carboxylic acids before they are condensed into citrato,

(e¢) Influence of COo tension on citric acid production

Excess CO5; initially present in the atmosphers over a
fermenting culture of 4.niger greatly influences the rate of
citric acid production. Growth of the mould and the rate of

citriec acid production were greatly accelerated with 0.1 to

0.5% CO5 in thc atmosphersc, whereas concentrations of COs over
1% had a slight retarding effect., This effect of excess of
COp was observed with cultures in flasks as well as in small
glass dishes, with glucose as substratae, Exporiments with
commercial sugar as substrate are in progress.

(d) Trace elcments in citfic acid feormentation

Citric acid yiclds were decreased whon excessive iron
was present in thc medium, but the effect of iron was reversed
by the additipn of zinc. With commercial sugar as substrate
the optimum lcvels of thesc elenments were found to range between
248-351 ug Fo' ' and 114-171 4g zn' @ por 1litrc of the medium,
glving yields of 80-~85% citric acid in 7-8 days,

In experiments with A.R. sucrose a much lower optimum
was observed for these two elements; but the fermontation
hovwever took longer time,

1I., BIOSYNTHESIS OF RIBOFLAVIN

Cultural studies of the fungl Ereneothocium ashbyii and

Ashbya gossypii with strains available in tho Laboratory wcro
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undertaken, the culturcs purified and a2 high riboflavin—yieiding

strain of E, ashbyii isolated,
III. ENZYMES

(a) Proteages of bacillus licheniformis

Fur ther pur@fication of the protcase from Bacillus

licheniformis has buicn carried out. The crude cenzymc concsentra=-

te was freed of mucilzégenous matter and fractionally precipi-
tated wlth cold acetone into proteinasc and pcptidascs fractions,
The proteinasc was further purified by repeated‘precipitations
with ammonium sulphate and cold acctone, The purest prepara-
tion had a spcecific activity of 2.9, Analysis by free flow
clcetrophoresis at throe diffcrent pHs showed a major actlve
conponcnt and a minor (5% of total) fast moving inactivo frac=-
tion., The purification of the samc¢ protein has also beon
offected by clectrophoresis on starch bloc, and furthcr work on
this mcthod of purificztion is being continued.

A few batches of fermentation were run in a 40-litrc
stainless steel fermentor with acration and agitation. These
largor batches gave a culturc filtrato with twicc the onzymo
activity compared to the shake flask fcermentations. Theroe was
however a much larger production of mucilagonous substance,
which interferes with purification. The cenzymcs produced in
the larger fermentations have becn suceessfully usod to digest

vegotable and animal proteins to give peptones. Othor uses

of the onzyme fraction are under study.

(b) Proteases_of fungi

T..c detrimcntal effect of incrcasing the concentration
of glucose in the culture medium on proteolytic activity, mention-

ed previously, was confirmud on six streins of A.flavus oryzae.

This effect was traced to the effect of glucose on acldity; the
pH was rcduced to 4.0-4.5, whon glucose concentration in the
medium was 6%. The enzymlc activity at the highest glucose
concentration used was reduced to 10% of the activity without
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glucosa, The study of effect of pH on activity butween pH 4 anc
9 showed a similar cffect, the optimum pH lying between 6,5 and
7.5, The effcet of pH on the two activities, viscosity rcduc-
tion and amino nitrogen rcleasc did not show any differcncc to
justify tho consideration of those two activities as due to
different enzymecs.

Large-scale production of enzymes from these strains are
undor prcpafation for detailcd study of the proteinase and pep-
tidase c¢nzyngcs,

(¢) K-aminc acid acylase of A4.oryzae

Specificity studies on the X -amino acid acylasc of
d.oryzae were continued, The susceptibility to hydrolysis of
acyl conpounds was found to decrease as follows: phecnylalanine,
ncthionine, tryptophane, alanine, histidine, aspartic acid.

The isolation of the pure cnantiomorphs from cnzymic hydroly-
satcs of derivatives of DL-amino acids was also carricd out. -

The acylase from 4d.,oryzae was found to be a metal-acti-
vated enzymc becing inhibited by the mctal-chelating agent
ethylone diamine tetra-~acectic acid (EDTA). Tue enzyme was
couplotely inactive after treatment with EDTA and dialysis and

L3 + ¥ -t
was reactivated by Zn and Fe  whereas Co 3 Mn*r 9 Mgf‘; Cu™r

++

+
and Fe were without cffeet,

(d) Poctic cnzymes

Citrus pocl extract (containing 2% pectin) was found to
be a good substitute for pectin, as also solid bran in place
of bran cxtract, smployed in previous medium, The production
of the enzyme using the modificd medium was about four times
that obtaincd eerlicr. In acrated and agitated cultures, the
anount of air that was found to be optimum was 1,5 litres per
minute, The recovery of the cnzyncs on concentration in vacuo
at 30°C was about 95%; the concentratc on precipitation with

2 vols, of alcohol containcd 90% of the original activity.,
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(e) Bactorisl amylase
Thirtytwo strains of Baecillus subtilis obtaincd fronm

N,C.I1.M. were examined for &'-anylase (liquefying) activity in
surface and submerged culturcs, Onc of thom was sclected for
further experiments towards the development of a nediun suitable
for large-scalc productlon of the enzyne. In shake cultures a
5% wheat bran extract was found to produce about 3 times the
enzyne activity compared to a control coataining 2% starch.

(f) Preparation of bacteriological peptones

Using the protecase from B.licheniformis peptones for
bacteriological use were prepared from sources like caseiln,
egg albumin and defatted peanut powder. These were found con-
parable to Difco peptone in supporting gro.sth of a variety of
nicro-organisms,
IV, PROTEIN CHEMISTRY

(a) Analytical behaviour of tryptoplhan peptides

Investigations on the analytical ben: viour of tryptophan
in combination have been complsted, This work was taken up
beccause methods of tryptophan analysis ars usually applied to
intact or partially digested proteins and it is ossential to
know the behaviour of tryptophan peptides with the usual trypto-
phan reagents,

Several tryptophan peptides and puptide derivatiges were
synthesised and their colour values detcrmined with the glyoxylic
acid reagent, Compared to l-tryptop1en, the % of colour given
by the peptides were: gly-l-try, 174; chloroacetyl-l-try, 170;
carbobenzoxy-gly-l-try, 180; carbobenzcxyl-ala-l-iry, 1743
gly-l-try-gly, 79.3; carbobenzoxy-gly-l-try-gly, 91; l-try-gly-
gly, 58.6. Theso results show that the aldehyde reactions which
are usually used for colorimetric estimation cannot be used in
protein hydrolysates in which the tryptophan is likely to be

present as peptidces.

The microbiological nethods for the estimation of trypto-
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phan wcre also tricd on some of these tryptophan compounds., It
was found that Lactobacillus arabinosus 17-5, utliliscs the anino
acid in DL-tryptophan to thec extent of 40-45%, gly-1-try 85%,
l-try-gly-gly 87%, gly-l-try-gly 40%; the corresponding values
for Streptococcus faccalis R were DL-tryptophan 50%, gly-l-gly-tr

40-45%, l-try-gly-gly and gly-l-try-gly less than 10%. There-
fore the microbiological ncthods also are not applicable to so-
lutions in which tryptophan is present in peptide form; howsver

as DL-tryptophan behaves normally with Streptococcus faecalis R,

alkaline hydrolysates of proteins can be used for assays with
this nicro-~organisn.

(b) Shark ray elastoidin

Deternination of the anino acid composition of shark ray
elastoidin was repeated and the walues previously obtained con-
firmed. The anino acid distribution in general follows tho
pattern characteristic of collagens and justified the inclusion
of elastoldin in thc collagen group of proteins made on the basis
of physical studies. Striking deviations from collagen compo-
sition are a high content of tyrosine and a significant amount
of cystifw; those differences nmay be of relevance in connection
with thb peculiar hydrothermal behaviour of elastoidin which
distinguishes it from other collagens,

The behaviour of tyrosinc and cystine on treatment of
elastoldin with hot water, as in the extraction of gelatin

from collagen, is being studied.

(c) Preoparation of amino acids from cheap raw matorials

Further lots of glutamic acid angd arginine were prepared
on a seml-large scalo from groundnut cake hydrolysates,
For the preparation of leucinc, histidine and lysine

cattle blood from slaughter houses was found to be a richer

source, Leucine and histidinc were prepared by the classical

nethods while lysinec was preparcd by using Amberlite IRC-50 in

the sodiun form, which selectively adsorbs lysine in the absenco
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of argininoc and histidine. The adsorbed amino acid was cluted
with 2 N-HCL and purified from the inorganic salts and acid by
adsorption on Dowex-50 ( H forn), The purc product was finally
isolated as the hydrochloride after elution fronm Dowex=50 by
baryta or 5-N sulphuric acid.

X With this, the scheme on prepzsration of amino acids
from cheap raw materials has becn conciudaed.

The following amino acids were prceparcd and supplicd as
a routine to other institutions, under thc Rescarch Chemical
Schenie; glutaniec acid, arginine, leucine, histidine, cystinc
and tryptophan,

(d) Asparaginc from Bengal gram scedlings

Experimcnts on the large-scale preparation of asparagine
from etlolated Bengal gram seeds were undertaken. Tho nethod
of aleohol dialysis (cf. Damodaran and Chanan Singh) was
enployed for the isolation of asparaginoc, Spraying the seed-
lings with 0.1 M ammoniun chloride solution during growth resul-
ted in a higher yicld of asparagine,

Two dimcnsional paper chromatograph of 70% alcohol
oxtract of Bengal gram seedlings grown in diffused light, indi-
cated the prescnce of the following ninhydrin rcacting substances:
aspartic acid, glutamic acid, serino, o -anino adipilec acid,
glycine, asparagine, threonone, alanine, glutanine, histidine,
lysine, arginine, protine, y-amino-butyric acid, /*-alaninec,
trypothane, tyrosine, mcthioninc, valinc, leucinse, isoleueine,
phenylalanine.

Biosynthesis of nicotine

4 clonc of isolated tobacco roots was cstablished with
a view to study thc biosynthesis of nicotine. Various ncdia
were tricd for the maintenance of the isolated roots in sterile
culture, Dawson's ncdium containing 4% sucrose and Whito's

standard mediun minus glycine were found to bc satisfactory,
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In the latter ncdium, an inoculum of 20 mm, attained a length

of 135 m, grew 17 laterala and had a fresh wt. of about 34 mg.
at the end of 5 weeks growth, Incorporation of glycine at con-
contrations of 3 mg/l and 5 mg/l in the medium inhibited the
growth of roots. Paper chromatographic studies of spent cul-
ture solutions revealed that tho strain of roots uscd, synthesise
neinly nicotine and some other alkaloid-liko material which shows
absorption in ultraviolet light.

(e) Polymerisation of tripeptidc esteors of amino acids
DL-phenylalanyl-glycyl-glycine ethyl ester and L-leucyl-

glycyl-glycine ethyl ester were polymerised by heating at 100o
for 240 hours and the final products were purified by washing
with élcohol. Aniino N (Van Slyke) deternination indicated about
10 tripoptide units in the final product., Papsin and trypsin
had no apparent action on the polymer ester or the frec poly-
peptide.

Furthor work on the preparati§5 of different polyners
and the study of enzymc action is in progress.

(f)} Casein phosphopeptons

Two fractions ILj and Ly, from casein phosphopcptone ob-
teined by elution from a Dowex-2 nono-chloroacetate column with
0.0l N monochloroacetic acid and moving to thc cathode on con-
tinuous paper electrophoresis, using N-acetic acid as cloctro-
lyte, contained no phosphorus.

The fraction M cluted with 0.1 N-monochloroacetic acid
fron the resin and with N-acetic acid in the paper clcetrophore=-
tic run had a N/P ratio of 7, total N/amino N 7 and containcd
glutamic acid with free NHo~cnd group.  The naximtia molecular
welght of the fraction dotermined from its diffusion constant
was about 800, Fraction M contained nainly glutamic acid
(45% on the N basis) and serine (21%), and smaller proporfions gf
valine (7.5%), threoning (6.2%), aspartic acid (6.1%), iso=
loucine (5.9%), glycine (3.5%), alanine (3%) and leucine 2%).
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The amino acid composition indicated lack of homogonoity although
- fraction M was elcctrophoretically honogeneous at pH 2.4 and
6,0.

The thrce fractions Rl’ Ro and Rg eluted by 0.5 Ny, N and
5=-N nonochloroacetie acid respectively from the resin and noving
towards the ancde in the ordor Ry, Rz, Rg in the alcoctrophorstic
runs with N-acetic acid, contained narkedly higher proportions
of sorine, the scrine and glutamic acid N contents: being 27 and

36% rospectivoly in Ry, 26 and 38% in Ro and 45 and 23% in Rg,

Fractions Ry and Ry contained 9-10% isoloueine, 5-6% each of
aspartic acid and threoninc and smaller proportions of glycing,
alanine, valine, iscloucine and leucine. Fraction R4 contained
glycine 8%, alanine 6,9%, valine 5,6%, isoleucine 15,4% and
leucine 4.1%, but no aspartic acid or throonine, The anino acid
composition of the three fractions agalin showed lack of homogo-
neity. All the P containing peptide fractions obtaincd fron
casein phosphopeptone by papér electrophorosis as well as by
gradient elution from Dowex-2 nonochloroacotate colunns arec
probably each a group of closely related peptides.

V. PROTEIN METABOLISM

(a) Transfusion gclatin

The survival rate of dogs blecd to 50% of initial blood
volume when given no transfusion was studied. 30% of the
aninels were found to survive for four hours without transfusion;
a nuch higher rate of survival should, thereforc, be considerocd
necessary, to prove the efficiepcy of a plasma substitute.

The c¢ffcet of tho NCL modificd gclatin, Knox P-20 golatin,
Intradex, Dextraven, plasma and salinc on erythrocyte sedimen-
tation ratc (ESR) was studiod in vitro. It was found that
modified gelatin solution (8%) when mixed with human blood in
the rotio of 1:9 affectcd the ESR only slightly. t#lghcr pro-
portions showed a marked incrcase in the cffeet,  Modiflod
goelatin hod tho saiie effect on ESR as human plasma whilo
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Dextraven and Intradex had a nuch nore pronounced effect.
Norpmal saline was without effect,

The wt, average molecular woight of the folhowing trans-
fusion geiatin preparationsnﬁere determiined by the light scatte.
ring method in collaboration with the Physical Chenistry Divisioni
i) Knox P-20 gelatin 1i).gelatin before treatment with trypsin
1ii) gelatin treated with trypsin for 10 nminutes (modified gela-
tin) and 1v) gelatin treated with trypsin for 15 ninutes. The

prelininary results were as follows:

Gelatin Knox-P~20 Gelatin before Gelatin treated with
sanple treatment with trypsin
trypsin
for 10 nts. for 15 nts.

Mol.,Wt, 46,000 115,000 56 ,000 30,000

(b) Proteins ond amino acids in blood formation

Feeding exporiments showcd that hydrolysed zein even when
supplenented with tryptophan and lysine does not promote optimun
growth and haematopoiesis in albino rats and suggested the need
to investigate the possible presence of enzyme resistant peptides
in the zein nolecule, For E%ispurpose sufficient quantity of
zeln was hydrolysed by 6 N-HC1l and the applicability of ion-
exchange resins for reimoving the HC1l from the hydrolysate was
investigated. anong the resins tried IR4-400 in the acetate
form was found to be the most effective, the amino acid mixture
after tho resin trcatment being found to be almost free from
HCl and acetic acid. 1In this procedure the loss of N in the
preparation of amino acids amounted only to 54. Fceding ex-
perinmonts on the relative efficiency of zein and zein hydrolysate

in maintenance of growth and Hb formation is now being carried

out,

‘-
)
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VI, MICROBIOLOGICsL PRODUCTION OF SULPHUR

Sulphate reduction by Desulphovibrio dcsulphuricans

(a) Hydrogenasce, which participatcs in the rcduction of
sulphate by hydrogen, was obtained fron Desulphovibrio desulphu-
ricans in a state of high purity. Its propcrtics and kinetics
were studied. after treatment with acetone in acia solution
the onzync was shown to be ectivated by the addition of ferrous
or ferric salts.

(b) The microbiological production of sulphur fron
inorganic sulphate by D.desulfuricans has bccn studied, This

organisii which has hitherto becen shown to reducc only inorganic
sulphur compounds to HoS, has now becn shown to reducc organic
thiosulphates to hydrogen sulphide and the corresponding thio
dorivative lecysteine-S~sulfonatc was reduced guantitatively to
cysteine and HoS with the absorption of four ecquivalents of hy-
drogen, Ethyl thiosulphate was sinmilarly reduced to cthyl
nercaptan and HZS' Aged bactcrial cells reduced inorganic sul-
phate.very slowly and showed a lag period before naxinun activity
was observed, The adéition of organic thiosulphates aboliskged
the lag pcriod and increased the rate of sulphate reduction
by 200 to 300 per cont. The formation and role of organic
thiosulphate in sulphate reduction is bcing studied.,
VIE, PHOSPHORUS MET4BOLISM IN MOULDS

Metaphosphate has been shown to be present in the ny-
celiunm and spores of Aspergillus niger. The fornation of so=
1uble and insolublc metaphosphate in surface and submerged cul-
tures of NRAL~-599 was studied. In the initially fornmed mycé&diun
the concentration of the insolublc form was five tincs greater
than that of the soluble forn, Thc solublc compound increased
to.a paximun after 1-2 wecks and thon decreased, but with tho
onset of autolysis it showed a rapid incrcasc. Trace anounts

of zine narkedly increased the concentration of soluble
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nctaphosphate. The insoluble compound in surface cultures
decreased from the initially high values during fermontation,
whereas it maintained a uniformly high value in subnerged ny-
celia.

The najor portion of the labile phosphate of the spores
has been shown to consist of metaphdsphate, which was isolated
as the bariun salt and identified by rate of hydrolysis, chronae~
tography and the mecta-chromatic assay. Its nolocular weight
was approximately 300. 4 hexanetaphosphate was sinilarly isola=-
ted from the nycoliu of d.niger as the Ba salt. 4 study of
4 different cultures of a,nigor indicated that the netaphosphate
netabollsnm was probably closely related to that of ribonucleic
aaid,

VIII. BIOSYNTHESIS OF L&«BELLED COMPOUNDS
(a) Preparation of glucose and fructose by photosynthesis

Photosynthesis was carried out with tobacco leaves placed
in a perspex chamber in which an atmosphere of 01402 was nain=
tained.‘ After exposure to light the lcaves were killed in
bolling alcohol and worked up for the isolation of the carbohy-
drates, The leaf residuae contained starch while the alcoholic
extract contained glucose, fructose and sucrose; The starch
was not isolated as such, but was hydrolysed to glucose by
enzyﬁie hydrolysis by salivary anylase followed by a low coricen-
tration of mincral scid. The hydrolysate was de~ionised with
cation and anionic resins (inberlite); on concentration and
treatment with ethyl alcohol it yielded crystallince glucose,

Fron the alecholic solution, separation of glucose and
fructose with sinultaneous hycrolysis of sucrose was achicved
by catalysis with an ion-exchange resin (amberlite IR-120) in
H phase in the presence of acctone, Fructose was converted to
di-isopropylidine derivative and wont into solution while
glucosc remaincd unacted on and separated out, Glucose was

washed out of the resin with water and crystallisod by fractiona-
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tion with alcohol. Fructosc was obtained by decomposing thc
di-acetone-fructose by 0,03 N minecral acid which was later
rcmgved by an anion-exchange resin, Fructose was crystallised
out by using a solvent systen of ethanol and acetone.

(b) A.new sourcec_of desoxyribose

The sugar detected in Buddlia lindeniia leavces by paper
chronatography responded tc the desoxyribose reaction. A pro=-
lininary fractionation involving extraction with various solvents
such as water, alcohol, butanol and ethylacetate and chromato-
graphy ovcf celliulose, hyflosupercell carbon and lon-exchango re-
sin resultcd in about 10 to 20 fold concentration of the sugar,
Further studies in purification of the sugar are in progross,

IX., NaTIONalL COLLECTION OF INDUSTRIAL MICRO-ORGuNISMS

The routine subculturing and maintenance of the organisns
in the collection were carried out,

‘Cultures were rogularly supplied to the staff of the
Biochenistry Division for projccts on the production of amylase,
pectinase, sorbose, protease and for microbiological assay.

During the year 175 cultures were distributed to about
80 institutions including those in U.K., U.S.4., Conada and
hAustralia,

51 new cultures have been added fron foreign collections.

at the request of the Dyeing and Printing Exporimental
Laborztory, Poona, (Cottage Industrics Decpt., Govt. of Bombay),

sanples fron
the vat liquépz ig sore villages whore indigo was converted

to the lecucoform by fermncntation ﬁggeexamined. 28 bacteria
were isolated fron the indigo vat liquors; these were preparcd
in purc cultures, and a preliminary study was made of their
properties, in particular, reduction of insigo.

30 bacteria have been isolated and puxified from gardon
soil by plating on a cholesterol mediun, Six ©of these cultures

grow very well on cholesterol mediz and are under Study,
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35 neobranes (6" x 1/2") produced by iacetobactorxylinum

were supplied to the Plastics & Polyners Division, N.C.L., anad
6 mcobranes were supplied to the Indian Institute of Technology,
Kharagpur,

The norphology of yeast and asp.rgillus niger grown under
stationery and shake conditions were studied by electron nicros-
copy and phase contrast nicroscopy, in collaboration with the
Physical Chenistry Division, N.C.L. These studies, which are
in the preliminary stages, have shown interesting differences
in nmorphology, according to the conditions of cultivation.

In collaboration with the Radicactive Tracer Laboratory,
the effect of [*-rays from Yttriun-90 on a st-ain of

Sacchoronyges ccrvisiac was studied, 4 fast growling sector gave

a nutant, which differed from thc parent strain in its inability
to fernent galactose. The heritable character of this change

is under study.

CHLMIC.L ENGINEERING DIVISTON

I. C.RBON BL.CK PILOT PLuNT

The sccond and larger pilot plant has been operated
during the ycar and better carbon blacks have beon produced
than were obtained in the first plant. & nunber of oils such
as fuel oil, hoavy and light duty Giesel oils, recycle oil ,
cte,y have been used, The farbon blacks produced are being
tested in respeet of their physical charaotcristies and pcerfore-

nanco in rubbor foroumlations,

11, PHYSICO~CHEMICal CHuR&CTERISTICS OF HIGH-CsLCIUM INDIAN
LIMESTONLS

50 sanmplos of linestone drawn froio high-grade deposits
throughout India have becn evaluated in terms of their physico-
chenical properties for specific ap.lications in the cheuical

industry. ‘The same has beon donc in respeet of the guicklines

.509/85



and hyc¢rated lines obtained fron these lincstoncs,

This work will be of interest and valuc to all scetions of
the chcmical industry concorned with the production or consunption
of limestone and line. & nonograph dcaling with this work is
under preparation,

Collcction of limcstone samples fron East Punjab, Uttar
Pradesh, and &ssam, has bocn initiated through the Geological
Survey of India, These States were not includcd in the £irst
study which has boen conpleted and thc new sanplces will bo
included in a sccond nonograph,

III. BLE4aCHING POWDER

Investigations on the cffect of temperature, hunidity and
inpurities contained in lime on thc stability of bleaching powder
have becn coopleted. The suitability of various indian lines
for the production of stable bleaching powder has boen assessed.
The results are boing published in India and abroad.

This work should be useful to the Indian bleaching powder
industry in connection with the prpduction of stable bleaching
powder,

IV, NICOTINE SULPH&.TE FROM T0BaCCO WaSTIE

The ncw process developed at thfs Laboratory for the
production of nicotine sulphate fron tobaeco waste has boen
leased for commereial exploitation to M/s Tobacco By-products Ltd.
Guntur, who have a factory under erection at Guntur. Equip~
nent design and factory lay-out have been dono for the firm by
the Labor:otory.

V. POLYVINYL CHLORIDE FROM aLCOHOL

The presssure vessels for thc condensation and polyncri-
zation of vinyl chloridc were nade as ncarly lcakproof as possi-
ble and were fitted up on the bench-scale asscerbly. Howover,
as the actual condensation and polyuerization expcrincents
prescntod cortain difficulties and as rcgular routine runs on

this scale would be cxpensive, work was initiatcd on a smaller
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scalc using a stainless steel tube provided with a screw cap
fabricated to withstand about 200 psig as the polymerization
vessel. Small batchcs of polyvinyl chloride have been propared
in this apparatus. Molecular weights of the expcrimcntal
batches of polyvinyl chloridao are boing deternincd, Further
work is in progress to establish the optinun conditions of poly-
nerization,

Dolivery of the larger pilot plant is awaited fron the
fabricators.
VI. M4SS TRaNSFER IN & PULSED EXTRaCTION COLUMN

Equipient has been designed and assernbled to study tho
influence of sinusoidal pulsations on mass transfer in a counter-
current liquid-liquid extraction colunon, Tho systernn being used
initially is benzene-acetic acid-watcr. Prelininary exporinents
have shown that the value of HTU is reduced by pulsing the column
The verlablés being studied are: pulse frequency, pulse anplitude
and llquid flow ratos.
VII. PULSED FLOW HE.T TRaNSFER

The object of this investigation is to study the influence
of pulsations on heat trﬁnsfer coefficients in heat exchangers,
The apparatus used enploys a single tube heat exchanger with
stean condomsing on tho outside or water flowlng inside the
tube. Pulses are provided by a reciprocating pwip. Runs
nmade in the Reynold's number range of 6000 - 80,000 have not
shown any increase in the value of steady-flow heat transfer
coefficlonts as a result of pulsation. Runs are being nade
at lower Roynold's numbers. It is proposed to use glyccrine
in place of water in a subsequent scries of runs and also to
vary the pulse frequency.

VIII. PREFERENTIAL CHLOR IN~TION
FLUIDIZED BED ION OF IRON FROM ILMENITE IN &

It has been possible to remove almost 95% of the iron in
ilmonite without apprcciablo 16ss of titaniun. The fluidized

bed chlorination process offcrs distinet advantages over a
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fixed becd for the reaction,
4 study of the kinetics of the preferential chlorination

of iron 1s in progress with a vicw to developing a rate equation

for thc rcaction,

INORGuNIC DIVISION

I. FERTILISERS 4§D RBEL.TED PRODUCTS

With a view to conscrving sulphuric acid, a nixcd nitrogen=-
phosphorus fertilizer has been prepared fron rock phosphate,
amoniun sulphate and hydrochloric acid, Using the sanc acid,
dicaleciun phosphate has beceon prepared, on a pilot-plant scale
from Kossier rock phosphate or Trichinopoly phosphatic¢ nodules,

Valuable phosphatic_maperials such as anuonium phosphate
fg:tilisgr and sqdigm ;ripplyphosphate detergont, have bcen
obtained by simple processes from trisodium phosphato, a by=-
prodgct from the Ipdian Rare Ea?th Factory, Powder difquctiqn
pattcrns of tripolyphosphates (prepared at both high and low
termperatures) showed that thcy are similar to the corresponding:
products obtaincd from american manufacturcrs. armoniun phos-
phates have been prepared-in différent grades which are compara-
ble with, tho imported ones and range from weakly acidic to
weakly basic products,

Two major products of the Indian pmarinc salt industry,
inpure gypsun and a "bittern", (contaiping principally
magnesiun sulphate, megnesiun chloride and small anount of sodiun
and potassiun chloridod run practically to waste, 4 process
has been worked out using thcse magnesiun salts to fix ammonia
to produce a mixed fertilizer with an available nitrogen con-
tent of 22% and potash 4%. Light basic magncsiun carbonate
and 1lisht nagnesia, useful for naking refractories, are

obtained as by=-products.
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TI. 4CTIVE MuNGuNESE DIOXIDE FOR DRY B&TTERIES:

Indian pyrolusite is unsuifable For' the nanufidtture-of’
dry battcries " Manganess “aisx18e of-atkpedial erystaliing
stricture:is impof%éﬁfiﬁ“fﬁé’fbrﬁjof &?ﬁs%ﬁ?ﬁiﬁmiﬁéraiéoﬁﬁaé
synthotic material For this i po¥e’

i mangansse dioxide of appropriaﬁﬁj%E?%%ﬁliﬂn%“s%rﬁé%ﬁia
has peen obtained by precipitating the hydrated dipxide fronm .an
inpure manganese sulphate solution with.chlorine,: .The product
has been nade into dry cells which were tested for:their dis-
charge' current 'and voltdge characteristics., The new cells were
found to glve as goed a perfornance as th@nhggﬁ,ggxlgg%isfpgmyhe
narkd e

TYid-'prideéd s appdars 'ta he quirte tduitable Lor low grade
'dres‘thgﬂfhﬁvé%ifﬂt@éﬁm@ﬁﬁativa;ue;1ngnetail%;@%j@%erpﬁgﬂﬁﬁﬁ
are ‘dhodied in'CI8.IJR. -patent Nq.54395.

11, SYNTHETIC CRYOLITE

'with- & view té6 replace importcd. cryolite: by syathetic
eryolite’in -the alutiinium: industry, eryolite from.sodium.fluo-
ride hag beon suchbssfully prépared. Subseuqently, a,nowyand
rapid process was evolved for the prep&natioénofssogiumwrlugride
by heating indian fluorspar-with soda ‘ash in presence of sone
oxlide catal&sts.x
IV, TITANIUM PRODUCTS

Indigenous sources of titanium,lviz., ilnenite; rutile‘
and bauxite sludge were chlorinated to isolate pure titaniun
tetrachloride, whichkyqs hydroLysed under suitable conaitions
to give pure white rutile titapia,

4 sulphuric acid process for naking anatase titania from
bauxite sludge has been-worked out in which. the sludge is first
upgraded by leaching out a part of the iron and aluniniun oxides
with hydrochloric acid and subsequently renoving most of alunina
as potash alun which forms a useful by-product of the process.

Titaniun totrachloride was reacted with fusel oil to
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give csters which were used successfully in place of butyl ti-
tanate.  Thc incorporation of titaniunm or silicon into cashewnut
shell liquid-~fornaldchyde varnish gave rise to a ncw product which
poswessed properties of high insulation and high plasticity.
The product is likcly to find applicction in manufacture of
radio components,
V. STUDIES IN THE CHEMISTRY OF RuRE ELEMENTS

These inelude (a) developiient of suitable chonical nethods
for extractlon of rare elements from Indian raw materials, (b)
purification of a low-grade material, or, separation of indivi-
cdual components of a mixture in a high grade of purity, and (c)
evolution of rapid methods of their estimation when present in
ninute quantities.

Germanium was cxtracted from flue dust as a conplcx oxa=
late. , Its recovery by electrolysis as a co-deposit with nickel
was a new obscrvation, and y.;f.\‘s the first successful attempt at 1its
guantitative rccovery by electrolysis of very dilute solutions,

Comnercial seleniun contains inpurities which vitally
inpair its use in rectificrs and photo-clectric cells. The
problen was undertakon on request from a firm which supplied the
comnercial material, 4 new process has been doveloped for
obtalning a produet frec fron thc associated impuritics.

Zirconia has been obtained from Indian zircon by a sinple
chemical process, Sodiun silicate was obtained as a by-product,
Zirconia, thus obtained contains 2-3% hafnia, whosc removal 1is
inportant in conncction with atomic energy work. 4 ncw ion-
exchange nethod has been doveloped which isolates 90% of the
zirconia and some hafnia both in spectroscopically pure forns.

The tcchnique of high temperature chlorination was used
successfully to prepare niobiun-tantalun chloride and phosphate=~
free rare earth chlorides fron Indian nonazite. Mixed chlorides
of the rare earths, now obtained as a by-product in the Indian

Rare Earths Factory, are being cheiically treatcd for the separa-
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tion of individual 1light rare earths in a state of purity.
VI. NEW aNALYTIC.L METHODS aND TECHNIQUES

The polarograph, spectrograph and the flame photoneter
have been used for service work associated with research projects.
New analytical methods developed during the year include a polaro-
graphic noethod for niobium, a spectrographic ricthod for hafniun
in zirconiunm, a nicrogravimetric method for germaniwun, spectro=-
photonctric method for tantalum and for cerium, and a volunetric
nethod for total and active acids in a sulphate solution of iron,

aluminiun and titaniun.

ORGANIC CHEMISTRY DIVISION

I. SYNTHESIS OF XANTHONES

The ncw and simple nethod of synthesis of xanthoncs cvolved
in this Laboratory and reported last year, has been employced for
the synthesis of a large number of hydroxy and partially nethyla-
ted hydroxy xanthones including some naturally occuring xanthones,
like gontisein and lichexanthone and derivatlves of naturally
occuring xanthoncs like swertinin dimethyl ether and swerchirin
dincthyl etner. Thus the gencral appliccbility of the new ne-
thod has bcen firmly established, Further, the synthcsis of
sworchirin dinethyl ethor and swertinin dinethyl ether conclusive-
ly establishos thc structure of the naturally occuring xanthoncs,
swerchirin and swertinin as ncthyl others of 1:3:5;8-tetrahydroxy
xanthone and 1:3:7:8-tetrahydroxy xanthone respectively.

1I. PHOSPHORUS OXYCHLORIDE-ZINC CHLORIDE MIXTURE &S & NEW
CONDENSING 4.GENT IN ORG.NIC SYNTHESIS

4 mixture of phosphorus oxychloride and anhydrous zing
chloride has bcen established to be 2 new condensing agent of
wide applicability in organic synthesis. Most of tho reactions
take place at the room tempersture often giving yiclds as good
or even better than those obtained by using the conventional

nethods such as Friedel - Crafts, Fries and Hoesch rceactions,



involving nore than one step. The new condensing agent has been
successfully employed for the synthesis of s large nunbcr of
hydroxy, alkoxy or aryloxy aryl alkyl kctones, deoxybcnzoins,
benzophenones, chalkones and phthaleins. Sonc of the products
prepared by this sinpler method, such as hoxylyl rosorcinol
(intermcdiate for the preparation of the important antiseptic
hexyl resorcinol), p-nethoxy propiophenonc and deoxyanisoin
(intermediates for the preparation of important synthetie
oestrogens hexesterol and stilbestcrol) are of technical inpor-
tance.

III. COUM.RINS

4~acotonethyl-5-ncthyl-7-ncthoxycounarin, n.p. 156-5'?0
has been finally synthesised fron S-nethyl-7-ncthoxycounarin-4-
acctic acid by conversion of the latter, first to acyl chloride
and then to the corresponding diazoketone which was finally re-
duced to thc required acetonethylcoumarin,

The synthetic counarin docs not agree with the Kostancckil
acetylation product of orcacetophonone nmononethyl cther, which
would, therefore, nost probably havo the alternative structure
of 3-acetyl=-4:5-dinethyl-7-nethoxycounarin,

4, SYNTHESIS OF FLaV4N-DIOLS

511 the four possible racenates of flavan 3:4-diol were
synthesised by differcnt ncthods and thc respective configuratiors
were assigned to thom on the basis of experinental data and con-
formational analysis. The stercochcnistry of the internediate
dihydroflavonol‘and the 3-bromoflavan-4-o0l was also studied
and conformations assigned to then,

V. SYNTHESIS OF GEIJERIN

Geijerin, a neturally occuring counarin to which tho
structure of 7-nethoxy-6-isovelerylcounarin had beon assigned
has now been synthesised in this Laborstory and found to ba
ideontical with the natural product. The present synthcsis

confirns the structure assigned to it.
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VI, SYNTHESIS OF VITuMIN &

Vitamin 4 is comiercially synthesised by condensing a
Clé-aldehyde, which is obtained from citral, with a Cg-acetylenic
conmpound,

Pseudo-lonone, obtained by condensing citmal (in Malabar
lenongrass oil) with acetone has bcen converted to ‘3 -ionone in
60% yield by a method developed in this Laboratory. The Gy, -al-
dehyde has been obtained from the latter in very good yieldé.

Work on the preparation of the C6-acety1enic intermediate

by condonsing vinyl nethyl ketone with sodiun acetyllide is in

progress.
VII. GLORIOS4 SUPERBA

Gloriosinc has been found to have the structure of
N~fornyl-isodesacetyl colchinmine.

VIII. aCONITE ALKALOID

sconitine, on oxidation with aluminium tertiary butoxide
or chromic acid yiclded aconitone which on heating at the
nelting point loses a molecule of nethyl alechol and changes
to aconitoline,

Pyrolysis of aconitine at 250-600under reduced pressure
gave acetic acid, a colourless crystalline product, m.p. 124°
and a resinous product, m.p. 148-500, These products have
been partially characterised.

IX. CHEMICaL TNVESTIGATION OF MUNDULEL SUBEROSA

& new crystalline product, muﬁetone, has been isolated
fron the root bark of tmne indigenous fish~polison plant
Mundulca suberosa. From the results so far obtained, munstone
appears to be a new isoflavone derivative. This is of interest

as the known plant insecticides do not convain the isoflaﬁone

skeleton.
X. PRISTIMERIN

In continuation of the work on the constitution of

pristimorin, experiments on the oxidation, reduction and hydro-
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lysis of pristinerin and sone of its derivativcs have beon
carried out,
XI. SUG&RCaNE WaX
dnalysis of the different fractions of nethyl esters
of sugarcane wax acids was completed.,

XII. MANUFACTURE oND EXPERIMENT.L 4LPPLIC.TION OF HORMONE TYPE
OF HLRBICIDES 4ND WEEDICIDES FOR WEﬁD CONTROL )

Large quantity samples of T.C.i. have boon prcpered and
sent to Indian sgricultural Research Institutc, New Delhi, for
field experinents,

Five different thioureas, two thiocarbamatcs, and a
substituted phenoxy acetic acid have becn prepared and sent to the
College of ugriculture, Poona, for testing their herbicidal
‘properties,

XIII. BITTER CONSTITUENTS OF NIM OIL

The eight oxygenic functions of the nolccule of nimbin,
the principal crystalline Bitter constitucnt of nim, were
accounted for by the presence of an aldehydic, a lactonic, a
methox&, an acetoxy and an ester grouping in tho molecule, The
data so far obtained suggest that nimbin bolongs to the group
of steroidal cardiac-active principle.

Sufficiently large qunatitiies of sodlun nimbidinate
havc been prepared and supplied to the C,85,I.2. Pharnacological
Unit in the G.S. Medical Collcge, Bonbay, for studies in tho
diuretie properties of the conpound.

XIV. PILOT-PLo.NT WORK ON NIM OIL

Several runs have been made in the De Laval Unit
for the partial refining of nim oil after extraction with aleohol.

Samples of the refincd oil have becen sent to the
Village Industries Laboratory, Govt. of Bonbay, for assessing
their suitability for naking good gquality soaps.

XV, C&LOPHYLLUM INOPHYLLUM OIL
From the data so far obtcined, incphyllic acid

appears to have the structure of a highly unsaturated long chain
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acid containing a keto group and a bonzene ring.

setion of etnyl inophyllate on cases of leprosy is being
studied in collaboration with the local Medical College and the
Corporation.,
XVI. STERCULI& FOETIDE OIL - STRUCTUJIE OF STERCULIC 4CID

The new structure proposed for sterculic acid, reported
last year, has been supported by the evidence obtained fron a
study of its ozonisation, hydroxylation and oxidative degrada-
tion products.
XVII, PAINTS 4ND VaRNISHES

(a) alkyd resins from kamala seed oil

dlkyd resins have been prepared from total kamala seed oil
extractable with benzenc and from kamlolenic acid. The proper-
ties of the films of these resins were found to be almost similar
t0 those prcpared from tung oil and also sone commercial alkyd
resins,

(b) Heat treoatment of kanala secd oil

Kanala seed oil extractable with bemzene and its fractions

fron hexane and petroleun ether (40-6000) were submitted to heat

at 100°, 150°¢ and 200°C beth in ordinary atmosphere and in
nitrogen. The periocds of gelation and other changes in phy-
sical and chenical properties that various oil samples underwent
as a result of tho heat trcatment have been recorded and cone-
pared with the similar data obsailned with tung oil.

(c) 4Lnticorrosive paints

Varnish bases have been prepared from linseed stand oil
and rosin, maleated rosin, CNSL-rosin condensates, CNSL-dxry
oll fatty acid condensates and various properties of the film
of these coating conpositions have been determined. & paint
prepared from the linseed oil-rosin varnish base has been sent
to the Indian Naval Dockyard Laboratory for raft-test, Filnms.
prepared from maleated rosin have been found satisfactory as

rogards wator resistance, .a& paint from this varnish base is
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under preparation for sending for raft-test at the above Labo-

ratory.

XVIII. PRODUCTION OF 12 - aND 18-HYDR i ;
SOME COMPOUNDS FROM THEM ROXYSTEGRIC 4CIDS 4ND

12~ and 18- hydroxy-stearic aclds have been propared by
hydrogenation of tri-ricinolein and kanlolenic acid isolated fronm
castor and kamala seed 0ils using comicreial nickel catalyst.
Thelr 1actonisation and preparation of hoxadecancthylenc-1:16-
dicarboxylic acid fron 18~hydroxystearic acid have been carried
out,
XIX, MOLECUL.R CONSTITUTION.OF KaMuLa SEED 01

Total kamala seed oil extracted with ethyl ether has becn
fractionated in a number of fractions by chronatogrephy, differen-
tial solubilities in various solvents and by low temperaturae cry-
stallisation procedure. Thc work on the dcteraination of cheni-
cal and physical characteristics and tho fatty acid analysis of
various fractions is in progress.
XX. NICKEL CoT4ALYST FOR THE H.JROGENHTION OF VEGET4BLE OILS

Samples of nickol catalyst from nickcl formate have becn
prepared at various temperatures. The nost effective catalyst
has been selected and favourable conditions as rcgards to tho
amount of catalyst, pressure and temperature of hydrogenation
have been established.
XXI. IDENTIFIC.TION OF DIFFERENT VEGETBLE OILS

(a) Hexabromide value for estimation of linolonic acid

& proceduro for tho estimation of linolenic acid in
fatty acid nixture by the determination of hexabromostearic
acid has been developced which was found to give rcsults identi-
cal to those obtained by ultraviolet spectroscope tochnique.

(b) Totrabromide value for the cstimation of linoleic acid

4 nethod has beon developed for thce detormination of

linoleic acid in fatty acid nixtures by the estination of tetra-

bromnides forned. The results obtaincd werce found to be alnost
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similar to those obtained by ultraviolet spcectroscope technique,
XXII. STaBI.IZTION OF EDIBLE #uTS BY SPECES

Hydeoxychavicol, isolated from betel leaves, exhibits
a strong antioxidant effect when used with groundnut oil and
lard and is comparable to some of the well known antioxidants
used for stabilising edible fats. The antioxidant effect of
red chillies scems to be due to the synergistic action of
ascorbic acid in conbination with the natural antioxidants pre-
sent in the oils.,

XXITI, N-B..wiOSUCCINIHIDE IN THE PRODUCTION OF CONJUG.TION
IN B4 TTY oCIDS

Browine of N-Bromosuccinimide attaches itself with the
carbon aton adjacent to the double bond in ronocthenoid fatty
acids. The brominated product on heating under standard
conditions evolve hydrobromie acid and a conjugated double bond
1s created,

XXIV. CYCLIC PERFUMERY MaTERIALLS

Twe routes for the preparation of civetone dicarboxylic
acid have been established and three patents on the subject have
becen filed, Experinents on the large scale preparation of the
acid are in progress.,

b process for the preparation of rmsk acid has been

established,
XXV, INDIN SPEARMINT OIL

Mint-glyoxal, the unusual glyoxal Qerivative isolated
fron the oil has been cyclised to thymol, which established

the structure assigned to it ear licr,
XXVI, DIHYDROJASHONE

4 new method for the preparation of dihydrojasnohe has
boon investigated,
XXVII. MISCELLANsQUS ESSENTIAL OIL COMPONEﬁTS

Several new sesquiterpenic components have becen isola-

ted fron various Indian essential oils and their structures



established. Une of thcse appears to be the fivst naturally

occuring saturated rumilenc derivative,

XXVIII., INFR&=RED SPECTROSCEPY OF SOME ESSENTIAL OILS

A new nethod for the ¢valuation of sandalwood o0il through
infra-red spectroscopy has been investigated and is 1ikely to be
of considerable commercial utility,

AxIX, & NEW 0.iGalIC REAGENT FOR QUANTIT&TIVE ESTIMATION OF
COPPER &4ND PALLADIUM

3-hydroxy-l:3-diphenyltriazine, a compound rccently syn-
thesised in this Laboratory has bcen found to be a highly selcc=-
tive reagent for the estimation of coppcr and palladium. The
reagent forms directly weighable cormplexes with copper and palla-
alan. Suirrdnic ceid cCerivative of the compound has been found
to be a Suitatis eclorinctric reagent for palladium and molybde-
nvn.
XXX, MICH0mallalilIs

{a) kicrow.analytical resecrch

A ranid aad centinu~us method for the estination of
nitrogen has olen dovelops¢ ~né successfully employ:zd in the
anaiysis of cvon difficultiy cembustible subscances which
normally lcuve ohars,

tb) ncutine analysis

One hundred and forty~ccven Aanalyses were carricd out
for universitics and octher outsido laboratories and eight

hundred =od nir_ L.alyzes wore carried out for tils Laboratory.

FHYSIZay CEEWISTRY DIVISTION

I. ELECTRCN awl, OPTICAL MICiiOSCOPY

Studicss on cvaporated zinc and cadmium films on various
SAPE ke oy reveaicd that the texture of films depended on the
naturq. ,¢ +ho substrate ané could be modified by contaminants

SWeh as grease on the substrcte surfacc.
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an elcetron microscopic cxarination of anodically treated
thin alwiiniun filns (preparcd by vacuun condensation) showed
the films to be stretureless if the anodization voltage was
slowly raised from zero. On thc other hand, the films appeared
to be crinkled if they were given a sudden "shock! of about 40V,

The nature and nechanism of epitaxial crystal growth has
been studicd by growing crystals of ammoniun iodide, sodium ni-
trate and mothylene bluc from solution on cleavage faces of nica
and calcite, The sizc of the initial nuclcous which detormined
the nature of epiltaxy is oxtrenely sméll and oncc thc nuclous is
forrned the substrate has no influence on further growth.

& toechnique has becn devcloped to obtain good breshadowed
replicas of surfacas of crystals of long chain fatty acids,

Saccharonyces Cercvisiaoc (Baker'!s yeast strain) stained
with Lugol's iodinc and toluldine blue were photonierographcd
under aerobic and anaerobic conditions, at various stages of
growth, Thc unstained cultures were also observed under phase
contrast. Tho yeast cells showed maxinun dye-adsorption between
44 and 6 hours aftor inoculation. Elcétron nicrographs of this
sections of yoasts in the shake cultures showed distinct, compact
nuclear vacutcaxs; while those of rest cultures exhibited only
single large diffusc vacuoles.

Micro-sections of Aspergillus niger spores showed the
prcsence of a heavy core surrounded by a coll-wall having spike-
liko protrusions,

II. SUAFLCE STRUCTUAE STUDIES BY ELECTRON DIFFIaCTION

(a) Solid-gas reactions

4 study of the progressive action of brormine and iodine
vapours at roon tempceraturc on (11l), (110) and (100) facos of
coppor as woll as‘on polycrystalline copper has shown taat the
halides forned grow epitaxially on the Cu faces, inspite of
large diffcrenccs between the lattice paranctcrs of the substrate

and the halidecs. The deposits grew in parallol oriontation on

¥, 523 /R6



¥.524/56

-29.
(111) face, while on the (110) and (100) faces, (100) orienta-
tion was observed. In the case of the (100) face, the axes
of the halide crystals were turned through 45° with respect to
the axes of the substrote., Often the growth of halides was
acconpanied by twinning on 111 plancs. With inereaso in f£iln
thickness thc layers beeainc randon and finally one-degrca oricn-
tated, the final orientation being deterained solely by the moco
of reaction.

Oxidation of copper under varying conditions of tenpora-
turce, pressure and time of reaction showcd that the initial oxide
laycrs always consisted of epitaxlally grown Cu20. at atnos-
pheric pressure, parallcl orientation on a (110) face, and
nixed (100) and (111) orientation on (100) and (111) faces were
observed, often accompanicd by twinning on (il%} plancs of
Cu20. =t tenperatures highcr than ZOOOC two dcgree Cul grow
on the epitaxially grown Cu20. With increasc in film thickness
the oxide laycrs became random and finally .one degrec orienta-
ted. |

At lower pressures (0,05 mm Hg) Cus0 generally grow in
parallel oricntation finally taking up onc degreo oriontation
on prolonged heating, No Cu0 was formed cvon at 35000
prosunably duc to the decomposition of Cul0 to Cuy0 in vacuua,.
This view has been verified by the fact that under thc sane
conditions Cu0 in thin filnm even in the absence of netal was
found to decompose to Cug0, and also one-degree (021) CuO changed

to (100) Cug0 in half an hour.

The oxidc layers formed as above were reduced in nolc-
cular hydrogen and the nature and orientation of the reduced
surfaces exanincd,

Bascd on the above investigetions, a mechanisn of
oxidation of copper has been deduccd.

(b) Crystal-growth in cothodic processcs

4 study of the growth of nickcl deposits on vorious

faces of coppor under diffcrent bath conditions, has - shown
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that the deposits grow with parallcl orientation, somctincs
acconpanicd by twiﬁning on {ilé} plancg of Ni. Under certain
bath conditions development of twinned structure was found to be
facilitated. The development of (21l) orientation was shown to
be due to double twinning on the initial (100) orientation,
In chloridc and sulphate-chloride baths, (210) type of orienta-
tion was favoured at low tenper. tures, which gradually changed
to (100) or (1010) and (211) at slightly higher tenperatures.
Furthoer rise in temperature (:>50°) lod to (110) oricntation.

This sequence of changes was not affected by pH in the range 1-6,
although fho tenperature range fevouring a particular oricnta-
tion way vary with pH.

4 study of fhe cffeets of certain additicn agents in a
nickel bath showed that, at aﬁd above the incipient precipita-
tion pH of thc corresﬁonding hycdroxides or iscelcctric point of
the addition agent, the orientation of eleectro-deposited Ni
changed fron lateral to outgrowth typo. This has been ascribed
to the formation of a semi-perneable nembranc near the cathode
roglon, which controlled the supply of the nctal ions to be
deposited,

Metal deposited from conplex baths showed nostly out-
growth type of oricntation, due to thc low mctal ion concentra-
tion. Dcposits of copper from glyein bath showed an assynetric
oriontatcd pattern not hitherto observed. The causc of this
phenocrienon is under invcstigation, The brightening action of
thio-urea on silver elcetrodepositced fron argentoeyanide baths
has beon shown to bc due to somc oxidation products of thiourca.

(¢) Crystal growth in vapour-phase dcposition

Zinc and cadniun were depositcd from vapour phase on a
glass plate and on a rocksalt cleavage face. Thc deposits
genorally dovcloped onc-degrce oriontation, but on the NaCl

(100) face, zinc grew in a two-degree orientation also.
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III. X-R4Y DIFFRaCTION

Tho deconposition of nanganese carbonate in the temperaturc
range 150° - 11600C has been studicd and thc oxides fornmod at
various tenpceratures identificd. Influcnce of non-stoichio-
netric conpositions on the lattice paranctors of the oxides
has been investigated,

o study of the phase transitions occurrins in anhydrous
sodiun sulphatc when heoated to varicus tenperstures upto its
nelting point at atmospheric pressure and in vacuun, has shown
that the transition tempcratures were different in thoe two cascs,

Identification analysis of a large number of samples
received fron various divisions of this Labor.tory and fron
the outside organisations have been carried out,

IV. SOLID~SOLID RE&CTIONS

Several spinels and spinel-likc comp.uncs have been pre=
pared by solid-solid reactions, and analyscd for dctailcd struc-
ture deternmination, particularly to correlate their elcctrical
and nagnetic propertics with the distribution of cations in tho
lattico.

Following thc gencraliscd quantum ratce theory, cexprossions
for thc reaction kinutics of spinclization rcactions have been
derived. The rate of reacticn has been found to be dopendent
upon diffusion coefficients, concontrations at intcerfacos,
transport nunbers, ané valcncies of the diffusing ions.

The formation and epitaxial growth of nickel-fcrrite on
the various faces of haenatite single crystals have boen investi-
gated by X-ray clectron diffraction, The transformation of

o« ~Feg03 to Y -FogOgz was found to be a neccssary prercquisite
to the spineliz-tion reaction. Thc transformation of

ﬁC-FGZOS to ¥ -Fey04 seens to oceur through a ncw interncdiate
phase, designated ;5-F0203, in which sonc of tho cotions tako up

tetrahedral sites in the hexagonal frapcwork of the oxypen ilons.

It is considercd pos sible that the parasitic fcrronagnetisia of
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nacnatite may be due to the prosence of traces of Fiﬁn203 in
haematite.

The existence of a super-structure in ¥ -Fe,0g and a new
supcr~-structure in nickcluoxide'havé been idenfifiedﬂ

Cadniun ané zinc manganites have bcen prepared by
hoating the respective oxides at high tenperatures. They have
been found to form tetragonal unit cells and their dctallcd struc-
tures ‘have been worked .ut by X-ray. Sinilar investigations
on nickel, copper; iron and cobalt manganites are 1n progress.

Solld-state reactions between Zr & Te, Ni & Te, N1 & Se
and BoQ & Ti0, have beon investigated by the atonic Energy Estab=
lishment in collabor tion with this Laborotory. The formation of

conpounds such as 2rTey, NigSes and NigTey has been identified
and.their detaillcd structurcs have been worked out by X-ray.
86 '
When NaCl and KCl erystals, containing b as inpurity

in thelr matrices, are heated, the impurity ions preferentially
cscape from the crystals. It is assuned that under the condi-
tlons, the larger Rb ions are subject to higher overlap forces,
and nigrate to tﬂe surface and eventually cscape due to greater
inelastic scattering with phonons.

V. INFRa-RED &BSORPTION STUDIES

Changcs in the structure of natural rubbcr during cycli-
zation at various tempcraturcs have been studied. It has been
found that cyclization reaction becane pronounced at 80°C and
that cyelized rubber contained eyclohcxene-type rings, Effect
of'nuclcar radiation on natural rubber in various solvents is
being investigated,

& ncthod has been standardized for the estimation of
sterculic acid in kernel oil, For the estimation of iso-oleiec
acid in hydrogenated fats, tho modified Twitchcl lcad salt -
aleohol nethod of Cock et al was found to be comparable in
accuracy with the infrared absorption ncthod. Studies on the

heat polyacrization of kanlolenie acid and sterculic acid are
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in progress,

4 nethod for the detection of adulteration in sandalwood
o1l by-infra-red absorption spectral amalysis has been dcve-
loped.  wnalyses of chaulmoogric and hydnocarpic acids,
staphisine, pyrolytic products of aconitine and a new alkaloid
have been carried out to deternine thcir functional groups.
Vi. SYNTHETIC CRYSTLLS

The "Know-how" of the Verneuil technique has been worked
out -for the comuercial production of "u" gquality, crack-froo
boules of sapphire, ruby, and of thin rod single crystals of
sapphire, 15 cn, long and 1,5 - 4 mn, thick, 4 photo-
elcetric device has been incérporated for an automatic control
of the process. The depcndence of the colour of the ruby on
tﬁq eoncentration of Cro0g5 and termperature has been investiga-
ted.

Final reports on (1) 'The Prospccts of a Synthetic Gen-
stone Industry in India!, and (1i) 'Technical observations
oﬁ the, Vernsuil process! have bsen prepared.
VII. ZONE-FUSION TECHNIQUE

The technique is being used for the separotion of diffi--
cultly resolvable mixtures and for tho preparation of pure
single crystais, A éencralised equation has been deduced for
deternining the concentration of a solute along the length of
the eemge aftar a serics of zone passes. Mixtures of (a)
lcad-tin, (b) naphthalene- P naphthol,.and (c) thallous nitrate-
potassiuwa nitrate have been studied by the nornal saegrega~
tion mcthod, The distribution rosults in (a) and (c¢) did not
tally with those expected theoretically. |

an infra-red spectroscopic nethod has becn standardiscd
for the analysis of nixtures of organic conpounds.

VIII., LIGHT-SC4TTERING BY uND FLOW PROPZRTIES OF
MaCil OMOLECULES

Light scattering and viscosity mcasgremcnts have bcen

underteken to deternine t he sizc, shape, riolecular welght and
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flexibility of several polyners. 1t was found that sol=rubbcer

showed different molccular weight in different solvents presunably
due to an intoraction with thc solvent in the presence of light,
Studics are in progress on the quantitative ovaluation of perae-
neters related to polymcr-solvent interaction, and various poly-
nethylmcthacrylate fractions are being investigated in this
conncetion. Interaction bctween scveral non-ionic and ionic
surface activc agents are being studicd to find out the effect of
charge on a particle on its light scattcring properties.

Studies on Knox-gelatine, in 0.665% urea, showed that the
gelatinc in low concentrations renained nolccularly dispersed.
Based on this observation, nolecular weights have been deternined
of several sauples of trypsin trcated transfusable gelatine
prepared in the Biochcnistry Division.

Following the theory of rate processes an equation for vis-
coslty of a dilute polymer solution was deduced and reported
last year, It has now beoen nodified to give a nore accurate
value for the intrinsic viscosity. This shows hetter agreemnent
with experimental data.

IX, METAL-PROTEIN INTERACTION

Tho interactions of Cu, Zn, Cd, and Co ions with bovine
serun albunin and its derivetives have been studied by equili-
briun dialysis, polarographic, optical absorption and elsctro-
phoretic nobllity nethods in an acetate buffer (pH 6.5; ionic
strength 0.20), The results have been interpreted in terms of a
conpetition between netal and hydrogen ions for the same function-
a8l group sites of the serun albunin nolceule. The binding data
obtained from the various nethods have been collated and thoy
lead generally to thc sanc conclusions,

The affinity of bovine-serun-albumins has been found to
decrease in the order - acetylated protein ~-dnative protein

—>estorified protein - for a given netal ion, and in the order
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Cdﬁ:; Zn*:;*Cdfié'Co+* - for a given protein, Electrophorectic
nobility data showed that Co+4'ions wore bound through carboxyl
groups of the protein molceuls, while Cu*”, Zn"* and ca’ " tons
werc bound prineipally through the imidazoloc groups, the carboxyl
groups contributed to the binding whon nore and nore netal ions
were bound, their effect decreasing in the order Cd-=Zn-—>Cu.

It has beon shown that thc intrinsic associsction cone
stant of the imidazole groups decreased with increase in the
nuaber of metal ions b_und by the protein, The availability
of theée groups for reaction with the Msc ion decrcases in the
oréer Cu —» Zn —>» Cd.

X, RalE BARTH METALLU..GY

The electrolysis of KThF5 in fused NaCl-KCl nixtures was
studied at 75000. It was found that the thoriun metal produced
was contaninated with some ThO;,  Conditions for the 6lectroly-
tic production of pure thorium are being worked out.

XI. PREP«A&TIONlOF WaTER DISPERSIBLE D.D.T.(I.C.M.R. SCHEME)

Cheap water dispersible D.D.T, formulations containing
70-90% D.D.,T. in thc forn of oil-bound and aquoous pastes have
beon successfully developed. .The suspensibility,,covering
power and toxicity of thcse formulations are nuch bettor than
those of the available comimercial products.

Contact angle and sedincntation volunie and rate neasure-
nents have been carried ocut with D.D.T., Dieldrin, 4ldrin, end
Endrin to selecet the nost sultable wetting agents. Sinilar
studies with Gamrexanc and D.D.T. - Gamucxane nixtures are in

progress,
Preliminary work has been undertaken on the preparation

of dry wettable powders by spray atonmization of uixturcs of

nolten D.D.T. and suitable wetting agents. »ddition of nucloos«

ting agonts was f.und neccssary for proper crystallization of

DOD.T.
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XII, INSTRUM.NTWTION

scveral transformers, d.c¢, sources, thoermostat centrols,
resistance therrmomcters, etc., recquircd by various divisions
of the Laboratory were designed and constrﬁcted in addition to
the routinc naintenance and repair of a large nunber of labora-
tory instrunents. The following special cquipnents were
designcd and constructed:

1. 100 k.,v, High tension sourca for the flcctron
Diffraction Carneras

2. Focussing coil with electronic d.c. source and c¢ontrol
panel for the ncw Electron Diffraction Canera

3. Complete X-ray diffraction unit

4, Elcetronic photo-elcetric control for the
Verneuil Furnace

5. a new spccinmen carrier for electron diffraction cancra
incorporating a device for protecting vacuun jolints
by an lntérvening low vacuun gone which efficicntly
maintains high vacuun inside.

6. & potential divider for testing the high tension
voltage and ripple in the electpon nicroscope

7. &eccessories for the light écattering apparatus, for
the determination of reflectivity and transmissivity of
evaporated netal films.

XIII, SERVICLES AENDERED

1. Infra-red absorption spectral analyses were undertaken
for 6 outside laboratories

2. Identification analyses of the following samples were
carried out by X-ray and Electron Diffraction tochniquess

(a) Several claysfypowm Bhakra-Nangal project sites

(b) Hard chromium plated piston rings fron C.E.C,R.I,,
Karaikudi

(¢) Gun-cotton and nitro-celiulose fron the Institute
of urmancnt Studies, Kirkee,

3. Particle size ncasuremcnts have been undcrtaken of
gury deposit in crankshaft casing in oil engines, and press-

nuds from different filtering processes, for My/s Kirloskar 0il
Lngincs Ltd., Kirkec,
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PLALSTICS & POLYMERS BIVISION

I, FUNDAMENT&L STUDIES IN HIGH POLYMERS

(a) Copolymerisation studies

(1) The effect of temperature on the monomer reactivity
ratios in copolymerization has been studied on two systems (1)
nethyl nethacrylate - acrylonitrile (2) mothyl acrylate=-allyl
chloride, The roactivity ratios were detcrnined with the help
of a new statistical computation procedure doveloped 1n this
Laboratory and it was finally confirmed that differonces in the
heats of activation and not so much the entropies are responsible
in influencing the copolymer conposition,

(11) With a view to studying the effect of the size of tho
ester groups on the reactivities of vinyl esters in copolymeri-
zation, three sories of esters - acrylic, nethacrylic and vinyl -
were studied with allyl chloride as a CO=NONCLET.

(b) Solution properties

(1) & study of the solution propertics of polymethyl
ncthacrylate, polynerized in bulk at diffcrent tenperatures,
suggests that during polynmerizetion, successive riononieric units
add in a randon menner so as to introducc 'lsomeric! structural
changes in the internal architccture of tho nacronolecules
acconpanied by their improved solution propertics.

(11) Solution behaviour of different fractions of poly=-
vinyl acetate polymerized in bulk at 4000, has bcon studied
in benzenc under different shear rates. The effcct of gradient
on the various physical constant has boen detcrnined.
II. POLYSTYRENE

The suspension polymcrizétion technique for producing
polystyrene was studied in some detail to standardise the
conditions of preparation of this polynmer in the Labor.tory.

The sanples ohtained by altering the different reaction variables

were studied for evaluating the cfficioncy of tho tcchnique.
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a one gallon kettle for producing large batchcs of the polyner
has been designcd and fabricated. The guality of the final prow
duct is being compared with that of commercially available
samplos,
I1I. ION-EXCH.NGE

(a) Catalysis

Inversion of sucrose and the iodination of acetone have
been investigated. The ion-c<cnange rcsins have been found
useful for this purposec.

(b) Diffusion

Using the radiocactive tracer technigue the self diffusion
of Bubidiun into Amberlite IRC-52 has been studied, With two
cation-exchango nembranes the efrect of ionic size and charge
on the Donnan diffusion of chloriue ion has been studied,

(¢c) Molccular sorption

The sorption of phencl on two different cation-exchange
resins was studied in detail, 1i:¢ desorption phcnonenon was
also investigated and the results have becn published.

(d) Preparation of cation-exchange resins

Starting from the commercial sample of cashew nutshell
liquld an intermediate polymer fcr use in the synthesis of a
suitablc cation-czchange resin has been produced by roeaction
with formalin under acidic conditions, Work is in progress
for preparing the cotion-exchenze resin in large quantitics,
(e) Water softening
(1) & small water softening unit has becn constructed
and the resin employcd is the c2tion-cxchange rosin prepared
froun cashew mutshell liquid, The unit has been successfully
used for softening the Laboratory tap water.
(11) The above unit has w.cn used to feed softencd watcer
to a Mancsty Still. Tac complete unit for producing dis=-
tilled water has bcon installcd and opcrated successfully,

teproducible results have been obtained. The formetion of
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scales in the Manesty Still has bcen overcome by using tho
softoned water.

IV, RUBBER

(a) Hydrochlorination

a detailed study has been made of thc hydrochlorination of
natural rubber latcx and@ the various factors have bsen examined.
It has been shown that complete cyclisation precceeds hydro-
chlorination, The results show that the hydrochlorination ro-
action cannot be used as a tool to determine the dcgree of un-
saturation in rubber and rubber derivative,

(b) Infra-red studies of cycliscd rubber

The changes in chemical structure following cyclisation
of rubber latex have been studied by means of infra-red absorp=
tion spectroscopy. 4 new method has becn developed for deter-
mining unsaturation in cyclised rubber,

V. BuTTERY CONTAINERS 4LND HONEYCOMB STRUCTUIES

(a) Battery containers

Utilising indigenous asbestos a moulding composition has
been standardised for use in preparing suitable battery contain-
€rS. This conposition has been tried at factory level and
found quite efficioent.

{(b) Honecycomb structuros

With a viow to preparing suitable honeycomb structures
for use in lamination a number of adhesives have becen studiocd.
4 continuous strip gluing machine has beon designed and fabri-

cated,

VI. MISCELLANEQUS

(2) &n adhesive tape machine has beon dosigned and cons-

tructed., Trial runs are being conducted to standardise the

various factors.

(b) Splitting of mica scrap shects has been studied

both by thermal and chenical neans. Various binding agents

have been investigated for preparing sheet mica (integrated)

fron scrap nica.
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RLDIOACTIVE TRoCER LaBORaTORY

The Tracer Laboratory is handling a wide range of probloms
of both applied and fundanental interest and is actively
assisting other divisions of the Laboratory. Its contributions
during the perioq undcer rcview are as follows:

I. PERMEABILITY OF PoINTS &ND VaRNISHES
(in collaborstion with the 0ils and Fats Section)

L new tcchnique of rapid determinations of perneability
of paint and varnish filoms, developed in this Laboratory, was
further extended, with various isotopes to the study of the
pormeability of paint films intended for food Eontainers and
baked sanplcs, 4 tracer nethod has been developed for sinul-
taneous neasurenent of the film thickness.

II, DIFFUSION IN SOLID ST.TE
{in collaboration with Physical Chenistry Division)

Study of the nmigration of trace impuritics in matrix of
a host lattice is continued and has been extended to the CS-KC]
systen using CS-137. Results of fundanental interest have
bcen obtainced,

III. BIOSYNTHESIS OF C-14 L.BELLED COMPOUNDS
(in collaboration with the Biochemistry Division)

Work for the development of an improved method for the
synthesis of #gniformally labelled carbohydrates photosyntheti-
cally, using radioactive COg, has been completed successfully.
Chenlcal synthesis of positionally labelled sugars has been
undertaken. & rapid, accurate and reproducible method for the
assay of C-14 containing conpounds developed in this Laboratory
has been employed.

IV, CuRBOHYDRTE MET.BOLISM IN CITRIC LCID FERMENT.TION
(in collaboration with the Biochenistry Division)

Role of COp in the production of citric acid by dspergillus
niger was investigated and the following conclusions have been

drawn from the studics using 014 o
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(1) COg incorporation increases the yield of citrate

(11) the sp. acfivity of citrate is of the same order
irrespective of the yield and

(1ii) the rate of CO; participation in the synthesis of
citrate depends on the age and tho activity of the
rould,

Work is being done using labelled glucose, to cxplorc the
alternative metabolic pathways of cérbohydrate utilisation by
a.niger leading to citric acid,

» BFFECT OF RADILTIONS IN MICRO-ORGaNISMS
(in collaboration with the Biochenmistry Division)

Studies on the effects of radiations on nicro-organisns
was started with a view to develop mutants with improved charactor
ristics for use in indusﬁrial fermentation. The irradiation
was carried out with Y-90 on sacchoronyces cervisiae,

Attenpts are being made to obtain a nutant which- doss
not revert, Experiments with a.niger have beon undertaken with
a view to obtain a rutant less sensitive to trace inmpurity.
The Ra-Be neutron source is being enploycd for irradiation,

VI, DIAGNOSTIC STUDIES OF THYRQID FUNCTION USING I-131
(in collaboration with 'the armecd Forces Medical College)

Since no diagnostic tests (with radioactive iodine) for
thyroid function are reported for Indian conditions, work was
undertaken with the object of collgcting data for hypothyroid,
normal and hyperthyroid humany, be%ﬁfgial tests were carricd
out on volunteers who were normal and these studies wore
extended to known hyper-thyroid and hypothyroid patients. The
values so obtained were utilised for the diagnosis of thyroid
abnormality in patients fror local hospitals. The work will
be continued using improved counting techniiques.

VII. SELF-DIFFUSION OF IONS IN &QUEOQUS SOLUTIONS
Work has been undertalken to determine the self-diffusion

coefficients of various ions in solutions using radiocactive
isotopes. The effects of crystalline nature of solvent, tha

hydration of ions, the iom size, valonco, di-electric constant,
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tenperature and concentration are being studied.
VIII. INST&LLuTION OF Ri-BE NEUTRON SOURCE
& 100 nc sa-Be neutron source was installed in a separate
TOOL equipﬁed with rerote handling facilities, designed and
fabricated here. Thc ncutron source can be used in paraffin
or watcr moderator and also in an irradiation chamber for work
with gamaa-radiations.
The problens at hand with the neutron source arc:
(1) effect of radiation on polyncrisation(in collaboration
with Physical Chenistry Division)
L study of the nature and mcchanisn of polyncric changes
on irradiation has becn undertaken.
(ii) Mutation of micro-organisms with gamma and neutron
irradiation (in collaboration with Biochenmistry

Division).

SURVEY & INFORMaTION DIVISION

Work, carricd out in the Division, during the ycar under
revicwy nay briefly be considered under following heads:

I. Infornmation service

IT. Industrial problens
ITI, Small-scale chenical industries
IV, Monographs on industrial subjccts
V. Scrvices for other divisions (photographic and
draftsnanship,etc.)
I. INFORMuTION SERVICE

4an inportant function of the. Division (as laid down in
the programne for the year) is to provide:-

(a) Scientific and technical information required by
industry, and (b) information regarding the work conducted in
the Labor.tory to the offices of CSIR; and other Govt, depart-
nonts.,

Following is a sumuary of the work that was carriedlout

in connection with these assignments:
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(a) Technical enqguiries

1342 enquiries on technical subjects were attended to
during the year, Largest number was from manufacturers,
seeking advice recgarding details of manufacturing PTrocesses.

Following figures should give an idea of the nature of

the technical enquiries that were attended toz-

1. Details of manufacturing processes 370
2. Small-scale industries 328
3. Details of chenical processes 222
4. Commercial information regarding

avallability of raw materials, plants

and machinery 111
5. Utilisation of industrial wastes 30
6. Details for amalytical processes 40
7. acadenic subjccts 61
8. Miscellansous (unclassified) 1%%%

A significant feature of this work was that quite a
nunber of enquirers, who asked for information in previous
years, approached again for information this year.

(b) Enquiries regarding work conducted at N.C.L.

84 enquiries regarding work conducted at N.C.L., were
attended to. 33 detailed reports regarding the work conducted
atk the Laboratory were prepared and supplied to the Publication
Division, C.S.I.R., Ministry of N.R. & S.R. and othcr Govern-
nent organisations,

IT. INDUSTRIAL PROBLEMS

In case of certain technical enquirios it was necessary
to carry out laboratory work before a roply was drafted.
Problens thus arose in connoction with tho enguiries, and wero

taken up in the laboratory, Results of the investigations

were comrmunicated to the parties conccrned.
two patent applications

Work

During the year under reviow,
. )
were filed on 'Process for utilisation of waste films'.

in this comnsction was taken up on an cnquiry for utilisation

of waste cinematographic films, rcfcrred by the Ministry of

Infornation and Broadcasting, Bombay.
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(1) Furfural from sonc_Indian guns

Six enquiries were received asking for details of a pro-
cess for manufacture of furfural. Grain-husks, corn=cobs, and
bagasse are wcll known sources for furfural, In view of the spc-
cial interest shown by the manufacturers, investigations were
taken up with a view to find if furfural could be obtaincd fron
other indigenous natcrials.

. Investigations, carricd out so far, show that some indian
guns may prove very rich sources, Eight gunms were investigated,
Maximun yleld was cstinated in case of ghatigum, obtained from
wnogelssu latifolia (28.2% on dry basis). Other gunis which

yielded furfural in good yields are suimarised below:

Gun Furfural estimated by 4,0 A;Q.
o ncthod (dry basis)

Siris gun 16,5%
Gun acacia, B,P. 20,1%
Karaya gun 12.2%

(2) Utilisation of waste cinenatographic filns

Work on metallisation of washed films, reported earlier,
was cantinued, 4 process has been worked out in which choni-
cally deposited silver coat on the filn ié recoated with netals
like copper, silver, or nickel, by ncans of electrodeposition.
Thoso motallized films take a high gloss on the surface and ean
bo used as plastic nirror sfrips. Enbroidery articles with
high gloss, sequinces, and 'ticecas' nay also bce prepared fronm
nctallized strips, n patent application has bcen filed for
the above process (Ind, Pat. 55172).,

sttonpts have also been made to prepare cellulosc estex

noulding powder fron ihil.: waste filns,

(3) Utilisation of safflower sced husk

Safflower sceds are dehusked prior to pressing in

village ghanis. large quantities of the husk accunutate in

certain villages, < sanple of the husk was rcccived fron

Village Industries Co-operative with a reqmest to find out soné

usa for this material,
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It was found that the husk can be converted into low
grade activated carbon, which may find extensive use in refining
sugar julces, vegotablc oils, etec.

(8) Preparation of varnishes from cashew nutshell liquid

Certain firms had asked for suggestions to improve upon
cnanels and varnishes, prcpared from resinols, obtaincd from
Bhilawan and Cashcw nutshell liquids. Investigations on
cashew nutshell liqudds were taken up in this conncction.

Cashew nutshell liquid (C.N.S.L.) was copolymuriéed
with linseed oil in diffsront proportions at elevated tompera-
tures in ordinary as well as COo atnospheres., Lacquers and
cster.'gun varnishes worc preparcd with the copolymer. Filns
of the lacqucrs and varnishes, applied by spreading on a glass
plate dry in air within 24 hours. Tho ester gum varnlsh
prepared as above, showed better water resistanco than the
estor gum linseed oil varnish.

(5) Reactivation of used activated carbon

& firm wanted to be adviscd about ncthods, that may be
followed for roactivating stocks of used activated carbons.
Their samplcs wore tested, trcated with acids, hcated in closed
retorts, washed and finally dricd.,  Thus reactivated, tho
samplcs showed an activity about 247 losser to that of thc ori-
ginal carbon. Details of the process have bcen communicatod
to the party concecrncd,

III. SMALL-SC4LE INDUSTRIES

363 enquiries were attcnded to during the year. 68
parties approachcd personally for discuss.on of for demonstra=-
tions, and wcre attcnded to.

32 typcd copics of momnographs on various snall-scalo

industries prepared in the Diivision were supplicd on request

o 1n3titﬁtos Por small industries, Directoratos of Industries

in vapious States, and other Government organisations.
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IV. MONOG...PHS ON INDUSTRIAL SUBJECTS

Subjects on which repeated enquiries were roceived were
studicd in detail and information rcgarding market position,
availability of raw raterials, details of nanufacturing processes,
technical applications, and approximate cost of nanufacture was
conpiled in form of small nonographs.

Scven nonographs on subjects noted’' below were conpiled
during the year under review,

1, Manufacture of soda silicate

2. Manufacture of soda sulphide

3. Manufacture of washing soap

4, Manufacture of boot polish

5. Manufacture of matches (Small-scale industry)

6., Manufacture of cther

7. defining of used lubricating oils
V., OTHER SERVICES

927 photographs (including prints and enlargements) 29
lantern slides, and 364 drawings (including 237 blue prints)
wore supplicd,

30 charts (30" x 20") depicting flow-sheets of research
projects conplcted in the Laboratory were prepared for Exhibition

in Indian Industries Fuir held in Delhi in November-Decenber, 1985,

LIBiaRY

2071 new books including bound volunmes of p.riodicals,
37 microfllns, 42 patents and 5 photocopies were addecd to the
Library during the year under rcview.

dniongst the publications added to the Library, 308 books
including a selection of books from the Brookhaven National
Labor. tory, Upton, New York and United States Information
Services Library, Bombay, were rcecived as donation.

The Library issucd 5984 publications on loan., 95875

readeors used the Library.
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WOIKSHQP
Todal nunber of job cards rcecived 2291
Total number of job cards conplcted 2370
arrears conpleted 79

Sone of the major and prieision equipnent/apparatus
designed and fabricoted, are nentioned belows

1. Photo=-synthetic chamber of pcrspex shoet naterial
for thoe Biochcmistry Division

2. Slide carrier for X-ray unit for thc Physical Chenistry
Division

3. One electric furnace with therniostatic control =
device for the Plastics & Polyners Division

4, One cleetric muffle furnacc for the Radioactive
Tracer Labor.tory

5. One Eicctron Diffraction canmera for the Physical
Chenistry Division

6. Boosters erection work for the supply of pressure
water systen to the Laboratory

7. Lkection & installation of services to air condi-
tioning units (3 Nos.) '

8. One pole-piece of very high precision for clectron
nicroscope for thce Physical Chenistry Division

9. Two remotc control pipettes for handling radiocactivo
sanples

10, Rernote control nechanisn for ncutron source in the
Radioactive Tracer Laboratory

CIVIL WORK

1. Retaining wall along the road lcading to the aninal
house conpleted

2, Partition wall 18" thick in the Radioactivec Traccr
Laborztory conpletcd

3. Pucca drain along thc road side couplcted

4. Water proof coment painting of the cascade ponds
conpleted

WORKS COMPLETED THROUGH CONTR.CTORS
1. Construction of the gelatinc pilot-plant shed
2. Shed for the boiler and the foundry

3. Deepenipng of well No.3

4. DistQnpering of the cafoteria and painting wood work,
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P.PEXS PUBLISHED DURING 1955-56

1. Bedekar, S.G., Propertics of sodiu carbonate-bicarbo-
nate soiutions; J. uppl. Chen.,.5 (1955), 72.

2, Sarna, B. & Gupta, J., Spectrophotonctric determina-
tion of tantalums J. Ind. Chen. Soc., 32 (1955), 285.

3. Denodaran, V., & Gupta, J., Titaniun dioxide from
bauxite sludge: J. sci. industr. Res.,, 14 (19585), 292.

4, Thakar, K.R., aw Materials of .iadio (£&lectronics)
Industry: Part II, Radio Services, 17, No.4 (1955), 10,

5. najan, K.S8., and Gupta, J., Seperation of zirconiun
and hafniun using anion exchange resin - Part Ij
Qualitative studics, J. sci, incustr. .ics., 14B,
(1955), 458.

6. Doraiswany, L.K., and Pai, NL.U., Behaviour of active
carbons in the catalytic dehydro-chlorination of
ethylenc ¢ichloricde to vinyl chloride; J. sci. industr,
J.iG‘Sig VOl. _:_LQBJ NO.2 (1956}9 87-93.

7. Bijawat, H.C. and Sarda, P.K., The influence of hunidity
and tenperature on the stability of bleaching powler,
Ju Appo ChOl’l. VOl._G_g (1956) g 60"'670

8, Kapacia, V,H., and agrarwal, J.S., Stabilization of
kanala sced oil, J. sci. industr. ues., 14B, (1955),
186,

9. Kulkarni, 4.B., and Merchant, J..., «nthoxanthins;
Part II: Jdentification of the d{ecgradation products of
anthoxanthins by papcr chronmatographys J. sci. industr,
:cs., 14B, (1955), 153.

10, Pothak, K.D., an¢ aggarwal, J.S5., Fractionation of
oil fatty acids by urca-conplexes ncthod, - separation
gglerucic acids J. sci, inTustr. Res., 14B, (@ 55),

11l. Bholansth: . study of the infra-red spectra of aconi-
tine delphinine and thcir alkonines:; J. Indian Chen.
Soc., 32 (19585), 75.

12. Shah, L:G. (MI'S.), bhah, G’.D., and Shah’ 11.0:9
Borontrifluoridec as a now condensing agent in the

ggghmann reaction, J. Indian Chcm, Soc., 32 (1955),

13. Kulkarni, ..B., and Shah, R.C., Studics in the aro-
atic sulphonyl chlorides, Part III: uction of chloro-
sulphoniec acid on toluenc and toluenc sulphonyl chlo-

rides - J, Indian. Cacri. Soc. Inéd., and News Edition
18 (1955), 22. » ¢ Leten),

14, Chakravarty, K.K., and Bhattacharyya, S.C., Cinnanyl

alcohol, J. Indian Chen, Sue. (Ind. ond News Editi
18 (195%), 31, see ws Edition)

15, Shah, ..C., Kulkarni, i.B., and Thokar, V.M., Pristi-
nerin Part I, J. Chon. Soc., (London), (1955), 2515,
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16.

17.

18.

19,

20,

2l,

22,

23.

24,

25,

26,

27.

28,

a9,

30,

31,

=40a

Bose, J.L., and ChanCran, K., Ocstrogenic activity of
the fixed oil of chana (Cicer arietinun Linn), J. sci.
incustr. des., 14C, (1955), 128,

Shah, V,d1,, Joshi, C.G., and Kulkarni, ..B., Synthc-
s1s of fustin trinethyl cthcr and dihycrorobinetin
ggggamethyl e¢ther, Chenistry and Incustry, (1955),

Dutta, N,L., Chenical exanination of nundulea subcrosa
Benth, J. sci, incustr. ies., 14B, (1955), 424,

Subbaratnan, a.V., Cheiical exaiination of thc bark of
tabernaerontana heyneana wall, J. sci, industr, ies.,
143, (1955), 424,

Mitra, C.1., o note on chemical exanination of tho oil
fron calophyllum inophyllunm Linn, J. seci. industr.
Aes., 148, (1955), 481,

aggarwal, J.S., Kanala seed o0il, J. sci, of Food &
agri.(Lzndon), 6 (1955), 364,

Sethi, S.C., and wggarwal, J.S5., Utilization of cashcw
kernel rejection, Oil & Ollseeds J., 8 (1955), 5.

Grover, P.K., Shah, G.D., and Shahy; R.C., Studics in
xanthones; Part IV, & new and convenicnt synthesis of
hylroxyxanthones, J. Cheu, Soc., (1955), 3982,

Shahy L.G.{ers.), Shah, G.D., and@ Shah, i.C.; & note
on the synthesis of geijerin, J. sci, incustr. .lcs.,
14B, (1955), 670.

Chakravarti, K.K., and Bhattacharyya, S.C., Chelical
cxanination of Indian spcarnint oil, Part II: Eluci-
dation of the structure of nint 3lyoxal, Perf.
Essential 0il uce., 46 (1955), 256,

Chokravarty, K.K., Dasgupta, S.(Mrs.), anc Bhatta-
charyya, $8.C., Infra-rcd spoctra of cor:pounds containe
ing a eyclopropanc ring, Pcrf. Esscntial 01l .icC.,

46 (1955), 330.

Chakravarti, K.K., and Bhattacharyya, S.C., Oxidation
of carvonc and eitroncllal with soleniun dioxido,
Perf. Essential 0il Rec., 46 (1955), 34l.

Chakravarti, K.K., and Bhattocharyya, 8.C., Chonical
exanination of thc oil of Malabar lomongrass, Part II,
Perf. Dssential 0il dec., 46, (1955), 365.

Dasgupta, S.(Mrs.) and .ggarwal, J.S., Infra-red
studies on the isoricrs of kawalolenic acid, J. ul.
0il Cheri. Soc., 32, (1955), 501.

Nair, C.K.N., Sharma, P.G. and aggarwal, J.S.,

& radiozctive isotope study of the paricability of
paint and varnish films, J. sci. industr. .es.,
14B, (1955), 549.

-Varna, J.P., Bhola Nath and iggarwal, J.S.

Structure of sterculic aeid, Naturc, 176 (19s5) 1082.
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32,

33,

34,

35,

36,

37.

38.

39,

40.

41,

42,

43,

45,

46,
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.C. ané aggarwal, J.S. Stabi}ization of edible
?gzgiéysspiccs, ﬁg;t II,iA new,antioxldant fron betel

lcaf, J. sci., industr. .es., 18B, (1956), 34.

Sogani, N.C., and Bhattacharyya, S.C., . 3-Hydroxy~1l:3-
diphcn§l triézinc as reagent for palladiun - 4nn. Chei,

28, (1956), 8l.

Shah, G.D., and Shah, L.G.(Mrs.), 5eparat10n1of

¥ -resorcylic acid fron a nixturc of {3 -and

~ -rosoreyclice acids, J. sei, industr. uos., 15B,
(1956), 159,

Kulksrni, u.B., and Joshi, C.G., Synthesis of thc
third raccnote of flavan-3:;4-¢iol, Chen, and Ind.
(1956), 124, '

Pathak, K.D., and .ggarwal, J.S.; i general riethod for
the acctylotion of hydroxy fatty acids and thoir
glyccrides, J. sci. industr. ites., 14B, (1955), 637.

Gupta, a.S., and aggarwal, J.S., Scpaeration of nethyl
osters of fatty acids from their nixtures by urca com-
plexes, J. Indian Chen. Soc., 33, (1956), 197.

Rao, N,V.C,, Dcternination of unscturation in cyclised
rubber using pheyliocodichloride, Dic Makromolckulare
ChCl'_lie, VOl. XVI, Part 3, (1955), 195-2030

Gadkary, S.D.; and Kapur, S.L., Chain transfer in solu-
tion polymerization III, Mcthyl acrylate, Dic lMakro-
tiolckularc Cheiic, Vol.XVII, Part I, (1955), 29-38.

Pando, J.B.,, Racakrishnan, C.S.,~ﬁaghunath, D.,, and
Kapur, S.L., Intcrdiffusion bectween rubber solvints

under static conditions, Ibid,; Vol. XVI, Part 3,

(1955), 204-12,

Sharda Dasgupta, Pande, J.B., and Jdamakrishnan, C.S.,
Infra-rcd studics on notural rubber and aged natural
rubber, J. Poly. Sci., Vol. XVII, (1955),.255-262.

Shahy, Heu., and Govincan, K.P., Ion exchangers, Part

IV, Opcrating characteristics of sonc cation exchange

gggigs, J. sci, industr. les., 14B, (1955), No.5,
-229,

Bafna, S.L., Catalysis by ion cxchange resins, acctone
ioCine reactions, J. Phys. Chcrl, 59, (1955), 1199,

Bafna, S.L., anc Govincan, K.DI., Molccular sorption on
lon exchangc resins, Industrial & Engincering Cho.ig-
try, Vol. 48, No.2 (1956}, 310-317,

danakrishnan, C.S., Sharda Dasgupta, and iao, N.V.C,,
Infrafrcd abscrption studies of cycliged rubber and
chlorineted cyeclized-rubber, Dic Makromolckularc
ChellliC, VOl- J‘C‘{, Pt.I, (1956)3 4:6-560

120, N.V.C., and Raghunath, D., Preparation of Factice:
4 ncw usc for tobacco and safflowcr seod oils, J, sei,
incustr. .os., 14B, (1955), 425, -
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47. Krishnaswany, N., Bffcct of ionic size, charge anmd
valency on Donnan Diffusion in cation-exchange nombrang,
Current Scicnce, 24, (1955), 234,

48. Ranakrishnan, C.S., and Pandc, J.B., Diffusion with
taltiplc zoncs of intcractivn, Currcnt Scioncc, 24,
(1955), 302, “‘

49, Nair, C.K.N., Govincon, K.P., an¢ B-fna, S.L., Scif
diffusion of Rb*in and through cation-oxchange resins -
J. sci, incustr. .(es., 14B, (1955), 478.

50. Kopadia, F.H., Adsorption and ananolous viscositics,
Diec Makromolckulare Chemle, Vol,XVI, Part 3, (1955), 238.

51. Joshl, i.M., The penultimate unit cffeect in frec radical
copolynerisation, J. Poly. Seci., Vol.XVII, No.83, (1955)

52, Rauokrishnan, C.S. 8hordh Dasgupta, and Pandc, J.B.,
Infra-rcd studics on chlorinetced rubbors, J. Poly. Sci,
Vol. XIX (1956), 323-330,

53. Krishnaswaily, N., Progrcss in tho cluctrochcriical
studies of ion-exchangc resins and ncibrancs, J. sci.
induétie. Res., Vol.l4u, (1L955), 235-40,

54, Vaidya, M.l., Kapur, S.L., Polystyreno, « rcvicw;
Paintindia, Vol. V, No,3 (1955), 23-26,

85, Kapur, S.L.,, iiccent devclopnents in Flasties, Pointindia,
Vol.V, No.4 (1955), 13,

56, Kapur, S.L., :ccent developiicnts in Polyothyleno,
Paintindia, Vol. V, No.8 (1955), 23-25,

57. Joshi, ..M., Kapur, S.L., Reactivity constonts in
copolyuerization, J. Poly. Sci., Vol.XIX, No.93,
(1956), £82-83,

58. Govindan, XK.P., Krishnaswany, N., and Kapur, S.L.,
Ton-exchange in cane sugar industry, 24th rroc. of
Sugar Tech. usson, of India (1955).

59, Bonerjec, B.C., Goswarny, ., sn electron diffraction
study of the structure of electro-depositoed nickel,
Part I, J. sci. incustr. Jdos., 14B, (1955), 322,

60. Goswanil, .., Nickol dcposition without current -
rapid nethod of cstination of hypophosphite, J. Ind.
Chei:., Soc., (Ind., & News Ed.), 18, (1955), 116.

61, Sinha, K.P., and vasgupta, 4L.K., Evaperation of troco
inpuritics fron thc matrix of a host latticc, J. sci,
industr. les., 14B, (1955), 320.

62. Marothc, B.V., Half lifc of Yttriur-90, J. sci. industr,
des.y 14B, (1955), 354.

63, Das Gupta. o&.K.., Naoir, C.K.iW., 'Counting of C-14 in the
solid gta%o', 3! sci. industr. dcs., 15B, ((1956), 1.

64. S. Dasgupta (Mrs.) and Bhola Noth, o study of the infra-

red spcctra of staphisine and a ncw alkoloid, J. Ind,
Chen. Scc., 32, (1958), 767.
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65.

66,

67,

69,

70.

71.

52

Goswaril, #., and Trchan, Y.N,, Thc thernal oxidation
and rcduction of a Coppcr(llos face, Trans. Faraday Soc.,

52, (19560, 358.

Verna, J.?., Dasgupta, 8., Bhola Nath, and aggarwal, J.S.
Infra-red studies of sterculic acid and sone rclated
compounds - J. Ind. Chem. Soc., 33, (1956) , 111.

Depoderan, M., Govindarajan, V.S., and ,Subramanian, S.S.,
The proteolytie systen of Bacillus Licheniformis
Biochcrica et Biophysica acta, 17, (1955), 99-110.

Danodaran, M., Jagannathan, V., and Kartar Singh,
Carbohydrate mctabolisn in citric acid fermentation
III - The variation in glycolytic enzyrnec contcnt of
an.niger during citric acid fernentotion, Enzymologila
17, 51955), 199.

Dariodaran, M., Sivaramen, C., and Dhavalikar, R.S.,
anino acid conposition of elastoidin, Blochenical
Journal, 62, (1956), 621,

Sadana? J.C. & Jacannathan, V., Purification and pro-
pertics of the hydrogenasc Desulfovibrio dcsulphuricans,
Biochenica et Biophysica acta, 19 (1956), 440, '

Jagannathan, V., 6 Kartar Singh, and Danodaran, M.,

Cagbhzhydydtd: netabolisn in citric acid fermcntation,

72.

73.

IV, Purification and properties of aldolasc fron
a.nizor - Biochemical Journal, 63 (1956), 94,

Kalra, S.L., and Gurdas Singh: Blcod valucs of pariah
dog population of Pocna, Ind, J. Mcd. Seicnece, 10,
(1956), 460-61.

Gurdds‘Singh and S.L. Kalras Dcxtravan and Intradex
ggapégsma substitutes, Ind. J. Mcd. Res., 44, (1956),

EaPE(S COMMUNIC.TED FOR PUBLIC.TION

1,

2,

3.

Gharpurey, M.K,: Bpitaxial crystal growth in iron
pyrites, cubc and octahedral faces, Part I, Growth on
cube face of pyrites, J. sci, industr, itos.

Gharpurey, M.K., Epitaxial growth on iron pyrites,
cube and octahodral faces, Part II, Growth on
octahedral face of pyritcs, J. sei. industr. .ies.

Goswani, 4., Disorientation of single crystal subse
trate due to epitaxial stress, Proc. Phys. Soc.(London)

Goswani, 4., On the ncchanisn of the change of oricn-
tation, J. sei. industr. lies.

Goswani, 4., unodic oxidation of a capper 110) face i
alkaline solution. opper (110) face in

Verna, J.F., Dasgupta, S.(Mrs.), Bhola Nath and
uggarwaly J.S., The componcnt acids of glycericdca
composition of the o0il of stereulia foetida Linn,
J. wsnier, 01l Chcra, Soc. - '
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8.

53

Nanévat;, D.D., Dasgupta, S.(Mrs), and aggarwal, J.S.,
Estination of iso-olecic acid in hydrogenated fats,
J. ancr, 0il, Chen, Soc,

Jagannathan, V,, Rangachari, P.N., and Damodaran, M.,
Cerbohycrate netabolisiy in ¢itric acid fernentation - V,
Purification and preperties of zwischeonferment fron
so.niger, Bicchcuical Journal {i:i.w).

PuPERS COMMUNIC.TED FOR DISCUSSION

1.

2,

3.

PuTENTS

¥, 548/56

1.

Te

Goswani, ., Studics on surfaccstirnetiare by Elcetron

Diffrac%ion, Indian Instt. of Mctals, snnual Mcoting(1l855)
Gharpurey, M.K.,

DGOy asudey and (- .. ... | ;.%., Electron Microscopy,

Indian Instt. of Metals, annual Mccting(1955)

Sinha, K.P., Thoory and ricchanisn »f solid-solid roacti.ns,
Synposiun on 'Physics of the solid state! National
scadeizy of Sciences, illohabad.(1955).

Goswanil, a.y Crystal growth in chemical cdisplacoiiont -
Indian Scicnce Cungress (1956).

Hao, M.S.N., and Hiralal, The binding of zinc and cadmiun,
ions by native and nodified bovine serwn albunins,
Indian Scicnce Congress (1956)

PaTENTS FILED, oCCEPTED & SELLED
___DULING 1955-56

FILED

Incian Patent 54,395: &4 process for the manufacture of
active mangancse dioxide suitable for dry batteries,
U.C, iggarwala, N.i. Sanjona, & J. Gupta.

Indian Patent 54,713: kxtraction of fluorine in a
soluble forn fron alkaline earth fluorides, M.M. Singh

& J. Gupta.

Indian Patent 54,959: wn clcetrical device for d.uble-
action on/.ff contrel - S.L. Yastry.

Indian patent 54,867: 4 process for thc nanufacture of
nicotine sulphate fr.n tobacco and tobaceo wastes -
H.C. Bijawat, R.K. nazdan and G.V., Potnis.

Indian patent 54,828: Process for the nanufucture of
triaproniun phosphato - K. Seshadri, & J. Gupta.

Indian patent 54,829: Process four tho nanufacture of an
anr. niun phospha%o fertiliser frorr triam.niunm phosphato
K. Sashadri, & J. Gupta.

Indian patont 55,171: Troatmont of anacardic material
such as cashcw nutbholl liguid for usc in clectrical
insulating varnishes - K... Thakar, & J. Gupta.

U.S. Patent 49,8428: . golatin solution sultable for usc
as a plasna substitutc - M, Donodaran & Gurdas Singh,
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1O,

11,

12,

13.

14,

15,

54—

Indian patent 55,172: i procoss for the utilisation of
waste'cgnomatogrgphic filns -~ K.G. Mathur & ..M, Lele

Indian patent 55,546: Irproveucnts - -in or relating to
ion-cxcgange memﬁrane - C.S. sanakrishnan & N. Krishna-

swany.

Indian patont 55,504; « Proccss for'thp preparation of
long chgin unsatﬁréted ketones and 1= &)-ketodicarboxylic
acids from the said kctoncs - K.K. Chakravarti-and S.C.

Bhattacharyya.

Indian patent 55,757: & proccss for, the preparation or
long chain unsaturated ketcnes and 1-Q)-ketdd}carbo§ylic
acids fron the ‘said kctones - B. Menon, U.G. -Haik, R.K.
Razdan, K.K. Chakravarti & $.C, Bhattacharyyx.

Indian patent 56,725: « new process for the pmrification
of “seleniun" - D.N. Sen & J. Gupta.,

Indian patent 56,724: & water diSpersible DDT paste,
K.V.N. dao, S.P. Bhidc, S.B. Kulkarni, and-4.B. Biswas,

Indian patent 56,726: & preparation of water dispersible
D.D.T. as an oil bound paste - S.B, Kulkarni, «.B. Biswas
K.V.N, Rao & S.P, Bhide.

PLTENTS 4CCEPTED

1.

2.

3.

Brit. patent 20,835(1951): air drying wrinkle finish
coating conpositions - J.S. Aggarwal, P.G. Sharna.

Indian patent 52,112: Improvements  in or relating %o
cast synthetic resins - H... Shah,

Indian patent 53,636: Inproverionts in or relating
to coating conmpositions-~ K.K. Sarin &.5.L., Kapur.

PLWIENTS SELLED
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1.

2,

3.

Indian patent 52,027: ‘Conposition for preparing cylin-
drical rolls fron washed safety baso cinematographic
filns - K.G, Mathur & i.M. Lele,

Indian patent 49,364: The manufacture of adhesive
tapes - N.V.C. Rao.

U.S. Patent 27,076,86: Production of noulding powdor
fron shellac and bhilawan rcsins - S, Siddiqui, K.K.
Sarin & J.P. Varma.

Indian patent 50,926: Manufacture of nicotinic acid -
G.D. Shah & ii.C. Shah,

Indian patent 53,414: Treatment of nolasses to render

.1t suitable for use in phenolic type noulding composi-
tions « & Ghosh.

. Indian patent 52,801: & process for preparing a

nodified gelatin suitable for transfusion - M, Danodaran
& Gurdas Singh,



