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ESSENTIAL OILS 

(a) Costus root oil 

Costus roots (1000 lbs) were extracted to yield 

62 lbs. of costus root oil. Experiments were simultaneously 

conducted to collect data on the effect of particle size 

and stirring on the efficiency of oil extraction (in 

collaboration with the Chemical Engineering Division), 

The oil has been subjected to a refining treatment which 

considerably improved the quality of the oil. Studies 

on the constituents of costus root oil were continued, 

k tentative structure for the lactone costunolide has 

been proposed. Its structure is somewhat unusual, 

containing a 10-membered carbocyclic system. The 

hydrocarbon components have been isolated by fractional 

distillation from larger quantities of the oil for further 

studies. During chromatographic purification of the 

components, it has been found that the fractions contain, 

besides hydrocarbons, oxygenated bodies. The hydrocarbons 

and the oxygenated bodies have the same boiling point 

and cannot be separated by fractional distillation, 

(b) Agar wood oil 

k new sesquiterpene alcohol C^^igO belonging 

to the eudalene series has been isolated from agar wood 

oil and its structure elucidated. The alcohol, hitherto 

unknown, has been named as 'Agarol1 to indicate its 

relation with agar. Eight other components have been 

isolated so far from the oil. 

(c) Vetiver oil 
The sesquiterpene hydrocarbon, b.p. 9 4 / mm'J 

isolated from the South Indian variety has been examined. 

The experimental evidence collected so far indicates that 

the hydrocarbon has the cadalenic carbon skeleton 

containing two double bonds. 

1140^58 
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(d) Wild ginger oil 

Investigations on the elucidation of the 

structure of zerumbone were continued. On the basis 

of the evidence so far collected, a tentative structure 

for tetrahydrozerumbone has been proposed. The 

hydrocarbon fractions obtained from the oil were chromato-

graphed over alumina and the different fractions were 

examined. It was found that these fractions were composed 

entirely of one hydrocarbon which on further purification 

was found to be identical with humulene. The alcoholic 

fraction has been purified by refractionation followed by 

chromatography. Further work for the elucidation of the 

structure of these components is in progress. 

(e) Re~sin o i l from Shorea Robusta 

The resin exuded by Shorea robusta tree is 

commonly known as 'Sal resin' (Dhup). About 15 lbs of 

the sal resin were subjected to destructive distillation 

at high temperatures under vacuum. The oil which distilli 

out was obtained in a yield of about 68J5. The crude oil 

was totally distilled in vacuum and the resin oil so 

obtained was separated into the acidic, phenolic and 

neutral portions. The neutral portion has been repeated] 

fractionated and the various fractions further purified 

by chromatography. One of the fractions appears to be 

a hydrocarbon C10H16 and is probably related to ocimene. 

Some of the components show unusually high refractive 

index. One of the components appears to be pure blue 

azulene. Further investigations for the characterization 

of these components are in progress. 
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PHYSICAL CHEMISTRY 

PREPARATION OF WATER-DISPERSIBLE DDT 

(a) Spray atomization 

As a first step in the preparation of water-

dispersible DDT powder, experiments on the micronization 

of DDT(technical and partially purified) by spray 

crystallisation of their melts on the newly fabricated 

high speed spinning top type atomizer were carried out. 

The micronized powder yield of DDT was, however, much 

less than that of other substances, such as paraffin 

wax, stearic acid, Lindane (99/o 7f-HCH) which also were 

similarly micronized. Consequent on the termination of 

the I.C.M.R. scheme, experimental work on this project 

has been suspended. 

(b) Study of supercooled systems 

To supply fundamental data as an aid in the 

above process, the linear velocity of crystallisation 

of a number of compounds was measured on a specially 

constructed microscope stage at different supercooling 

temperatures. Apparatus for the determination of viscosity, 

density and surface tension of supercooled melts was 

calibrated. 
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SURFACE CHEMISTRY 

(a) Prevention of water evaporation 

A comparison was made of the differences in 

loss of water due to evaporation from water surfaces 

covered with films of mixtures of long chain fatty 

alcohols prepared from various indigenous oils. The 

evaporation losses were found to be the least in the 

case of films of purified cetyl alcohol obtained by 

the fractionation of fflommercial cetyl alcohol. 

An apparatus has been fabricated for the 

determination of two-dimensional viscosity of surface 

films. 

(b) Electro-deposition and vapour-phase 
deposition 

A study of the structure and growth of cuprous 

iodide formed from vapour phase on (100) face of NaCl, 

(0001) face of mica and (101) face of calcite showed 

that the deposit formed at room temperature was always 

crystalline with ̂ llli orientation, while at about 300°, 

the halide developed 2-degree orientation on NaCl. TB. 

growth of silver on PbS showed normally developed ̂ 111^ 

orientation changing gradually to <30L0? orientation witl 

increase in the substrate temperature. 

Weak photovoltaic effect was observed in CdTe 

deposits condensed obliquely on glass from vapour in vacu 

Thin metallic films deposited in vacuo on nylon 

fabrics were found to be fairly adherent. Experiments 

are being extended to various metal films as well as 

other fabrics. 
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SOLID ST&TE CHEMISTRY 

Thermistors are much in use in electrical and 

electronic circuit as a control. The electrical conductivi 

of binary systems of manganites was studied to find the 

variation of the activation energy as a function of 

composition. These results enable us to select suitable 

thermistor materials for different requirements. & process 

has been developed for making number of thermistor beads 

in one run in a simple way. Sealing techniques are being 

developed. 

(a) Dielectric materials 

With a view to producing good dielectric material, 

the properties of crystals having the general formula 

4fBfI3:TiIV03 were studied. In the La^Li^Ti03 - BaTi03 

system the dielectric constant showed a maximum at 8% 

BaTi03. The ferroelectric property of BaTI03 was destroyed 

by addition of more than 2% LaiLi^.Ti03. Work is in 

progress to decrease the dissipation factor of these 

compounds by preparing and sintering the compounds in 

an oxygen atmosphere. 

(b) Electroluminescence^ 

The effect of impurities on the brightness of 

different SoS type phosphors in an A,C« field is being 

studied. 

(c) Magnetic susceptibility 

& magnetic balance has been set up and the 

working range is being extended down to liquid air 

temperatures. 

(d) Corrosion 

Corrosion of alloys under atmospheric conditions 

is being studied. 

11J4#5S 
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(e) Structural studies 

k relation between temperature and the cation 

distribution in spinels has been theoretically deduced. 

This gives a simple X-ray method of evaluating he site 

preference energy which was hitherto undetermined. The 

experimental results obtained for MgMn204 conform to the 

above deduction. 

?̂he structures of solids synthesised for the 

dielectric studies were determined. 

The <£->/$ ZnS transformation at high temperatures 

is being studied by X-ray diffraction. 

Thermoelectric powers of tellurium doped with 

different impurities were studied as a function of 

temperature. 

(f) Photoconductivity 

Materials using CdS"̂  doped with Cu and halogens 

were prepared and used in experimental cells. 
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CATALYSIS , 

Raney alloys were prepared under various 

conditions, and one was found to compare favourably with 

the Ameican product as regards fineness, composition, 

pyrophoric nature and X-ray diffraction pattern. Hydrogen 

absorption of cinnamic acid and desulphurisation of 

anthraquinone-l:8-disulphonic acid showed the laboratory 

product to be as good as the imported variety. 

Copper bronze prepared in the form of bronze 

flakes was in the size range 5-30/^, and it effected 

decarboxylation of anthraquinone-A-carboxylic acid in 

a yield of 55#. 

An elaborate calorimetric and adsorption apparatus 

is being constructed for accurate measurements of heat 

capacity and heats of adsorption for the prediction 

of the catalytic activity of various substances. 

Preliminary investigations are in progress for 
5 

the preparation of p-cymene from & -carene obtained 

from Indian turpentine. 
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SOLUTION PROPERTIES OF COLLOIDS &ND M&CROMOLECULES 

Examining known solvents for cellulose in 

connection with the rayon grade pulp project9 it was 

found that zinc ethylenediamine and chloride ions in 

a narrow range of composition exhibited the property 

of dissolving cellulose. Measurement of the change of 

viscosity with time indicated that there was no further 

appreciable degradation of cellulose with time. 

Light scattering and viscosity studies on the 

thermal degradation of sol rubber were made at 60 and 

at room temperature in three solvents and at three 

concentrations, 

theoretical expressions for the light scattered 

by thin polymer films under stress and various conditions 

of polarisation were obtained as functions of stress 

Young's modulus5 Polsson's ratio and polar arid azimuthal 

angles of observation. 

kn expression for the second virial coefficient 

A2 for the solutions of surface active agents in water 

has been obtained by theoretical study. Also, an 

expression for the excluded volume was obtained as a 

function of surface potential, absolute temperature, and 

Debye's reciprocal distance of the ionic atmosphere. 

Surface active agents 

In industrial and technological applications, 

there is a growing need to evolve simple and quick 

methods for testing the suitability of various surface 

active agents. Instruments and apparatus have been 

fabricated for the evaluation of known and new surface 

active agents now being prepared in this Laboratory from 
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indigenous raw materials in terms of their foaming power, 

wetting of textile fibres, dispersing power, interfacial 

tension,' contact angle, etc. 

The effect of additives on the critical micelle 

concentration, foam stability, etc, is being investigated. 
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IWRkBEV ABSORPTION SPECTR« STUDIES 

Infrared structural studies were made on various 

natural products and synthetic dyes. 

Quantitative estimation of squalene present in 

a number of fish liver oils by infrared absorption were 

completed for the ̂ Government Oil Factory, Kozhikode. 

Tentative spectro-structural correlations were made of 

homologous series of n-alkylmalonic acids and their 

diethyl esters. The absorption bands for the hydrocarboi 

chains in the acid molecule suggest a triclinic packing. 
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RADIOACTIVE TRACER TECHNIQUE 

The decay rates of human red blood cells in 

patients having various forms of cancer are being 

investigated by radioactive tracer techniques, a method 

of finding blood volume and its rate of production was 

worked out. 4 pilot study of anaemia using cobalt-

labelled vitamin B-j_2 has been completed. The data 

collected by tests on normals were utilized for diagnosis 

of the various types of anaemia in a large number of 

patients, (in collaboration with the armed Forces Medical 

College). 

A tracer method for the determination of 

thickness of different fibres and the sizing efficiency 

of various compositions has been developed for the 

ahmedabad Textile Industry's Research Association. 
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INSTRUMENTATIONS 

This Section attended to a large number of 

repair and fabrication jobs of which the following are 

examples: (1) Construction of a large electro-magnet 

(for use in a Nuclear Magnetic Resonance Spectrometer) 

dissipating 1,5. kw and capable of 10 kilogauss in a 

2" gap over 6" dia. pole pieces. (2) Instrument for the 

measurement of thermal conductivity of rubbers and 

plastics (for the Polymer Chemistry Division), (3) Servicing 

and recalibration of the infrared spectroscope using 

different prisms, (4) Design and construction of a large 

number of exhibits and working models for the India 

1958 Exhibition. 
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POLYMER CHEMISTRY 

POLYMERISATION STUDIES 

(a) The polymerisation of methyl methacrylate 

in aqueous solution initiated by hydrazine hydrate was 

investigated under high vacuum conditions. The 

experiments were designed to establish the following-: 

(i) the role of oxygen, (ii) the mechanism of production 

of free radicals in the absence of oxygen, (iii) the 

role of metal ions on the reaction. Evidence obtained 

so far points to the possibility of production of free 

radicals by oxidation of hydrazine in alkaline solution 

of metal ions. 

(b) N-nitrosoacetanilide was studied as an 

initiator in the polymerisation of methyl mothacrylate 

at 30°. While the rate of polymerisation falls appreciably 

with time even with 5-10$ conversion, probably due to 

rapid was-teiUl decomposition of the initiator, the initial 

rate follows a regular square root relationship to 

the concentration of the initiator, Another notable 

feature is the low molecular weights of the products 

obtained, much lower than expected for the same rates 

in bulk polymerisation. 

(c) Experiments on the polymerisation of methyl 

acrylate using an amine-peroxide initiating system failed 

tc yield reproducible results. The reason was 

investigated and found to be the low purity (45#) of the 

available sample of monomer freed from inhibitors by 

alkali washing and fractional distillation. 
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(d) Experiments towards obtaining liquid 

polymers of ethylene (C10-C18 hydrocarbons) suitable as 

alkyl components in the preparation of detergents 9{ the 

alkyl-aryl-sulphonate class were undertaken, Witfc the 

available facilities for work under normal pressure, 

efforts were made to utilise alCl3 , the most active 

among ionic catalysts in the polymerisation of ethylene, 

in the presence of alkyl halide co-catalysts. Ethylene 

dichloride prepared in the Laboratory has been used as 

the solvent-co-catalyst, with &ICI3 and also Ti{l4, the 

liquid polymers obtained being stored under nitrogen. 

another line of approach has been to use the metal 
* 

halides *1C13, TiCl, ZrCl4 in the presence of finely 

divided metals, e.g., aluminium which can reduce the 

transition halides to a lower valency. In the presence 

of alkyl halide a reactive catalyst would be expected 

to form in situ analogous to the Ziegler system and 

capable of functioning at atmospheric pressure. The 

combinations, ttlCl3/Al/ethylene dichloride, TiCl^KJ^/ 

al/ethylene dichloride have been used and small amounts 

of liquid polymers prepared. 

Solution properties 

i. Experiments with dilute solutions of sol 

rubber and polystyrene suggested that the observed 

anomalous behaviour of polymer solutions at high dilutions 

results from the configurational changes of the 

— oromoiecules in solution. Further evidence to this 

effect was obtained from the viscosity behaviour of the 

tertiary system polymer-a, polymer-B, and solvent. The 

vLscosity behaviour of polymer-a, was examined as a 

function of the concentration of the polymer-B in the 
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mixed solvent (polymer B -+solvent), u break in the 

viscosity-cone, curve at a point corresponding to the 

minimum in the usual viscosity-cone, curves was observed 

suggesting that the maxima-minima effects observed in the 

viscosity behaviour of polymer solutions at high 

dilutions results from the configurational changes of 

macromolecules in solution. 

ii. Polymethyl acrylate obtained by polymerising 

the monomer at 40 *• O^ll to about 25$ conversion is 

being fractionated from a 2% solution in benzene using 

methanol as a precipitant. These fractions will be 

utilised for studying the effect of shear on the 

viscosities oftfaeir dilute solutions. 
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POLYSTYRENE 

i. Using a 10 gallon-kettle a few large 

scale trials with the suspension technique (process 

being -patented) were completed. The product, was, 

however, not quite clear due to contamination with 

grease, etc., from the reaction kettle. 

ii. Work on expandable polystyrene beads 

using low boiling non-solvents as blowing agents has 

been taken up. 

iii. To develop useful flame-proofing agents 

for expanded polystyrene, synthesis of the bromo 

derivatives of diallyl phthallate and triallyl phosphate 

has been undertaken. These will be used during the 

polymerisation of styrene, 

iv. Cation-exchange resins based on 

polystyrene and with different degrees of cross-linking 

(by means of divinyl benzene) were prepared and their 

capacities evaluated. The resins compare well with 

standard imported products. 
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ION-EXCf&NGE 

(a) P i lo t plant pro.ject 

i. Preparation of cation exchange resin 

from cashewnut shell liquid (CNSL)i- In the period under 

review 1,355 lbs of the resin were prepared. Conditions 

have been standardised for large scale polymerisation of 

CNSL using a kettle fabricated in the Laboratory; 

70 lbs. of CNSL per batch can be polymerised and 750 lbs. 

of the polymer were prepared. The strength of the 

sulphonating acid must be maintained at 98$ for obtaining 

resins with a good exchange capacity. 

ii. Water softening :- With improvement 

in water supply the 2.5 cu.ft. unit was put into operation 

and studies on repeated regenerations are being continued. 

The water softening plant installed at a factory using 

500 lbs. of our CNSL resin is being regularly inspected 

and necessary data on its performance gathered. 

(b) Studies on theCNSL cation-exchange resin 

i. The values of the equilibrium, quotients 

of the resin in the hydrogen form for exchange with Li, 

NH4, K? kg, Ni and Co ions determined at 0.1 N ionic 

concentration are found to be 0.663, 1.295, 2.058, 3.877, 

2.828 and 4.366 respectively. The column kinetics for 

the above ions have also been studied. 

ii. Calcium-hydrogen cycle was studied using 

0.1 N and 0.01 N calcium chloride solutions. The total 

and break through capacities are 14 and 12-12.5 kg/cu.ft. 

as CaC03 respectively, 

(c) Synthesis 

i. Cation-exchange resin: - with a yiew 

to synthesis exchangers with variable cross-linkings, work 
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on naphthalene and its derivatives was taken up, and 
» 

resins with relatively high capacity (3.5 to 4.3 meq/g.) 

were prepared, kn earlier preparation, however, exhibited 

about 73$ efficiency for purification as compared to 

about 84^ efficiency for a polystyrene-based exchanger. 

Experiments in the polymerisation of styrene in 

presence of naphthalene, phenanthrene, anthracene and 

cardanol did not yield any useful results. 

ii» Anion-exchange resins :- Use of commercial-* 

CNSL for preparing anion-exchange resin did not prove 

successful and hence other starting materials were 

considered. Melamine formaldehyde resins are being 

studied for preparation of suitable anion-exchange resins. 

(d) Electrodialysis 

Using a pair of permaplex cation and anion-exchange 

membranes a three compartment electrodialysis cell was 

constructed. Desalting of sodium chloride solution is 

being studied by varying the rate of flow under constant 

applied voltage. 

(e) Catalysis 

The catalytic constants for three exchangers 

were estimated and their reproducibility checked. 
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RUBBER 

, (a) Rubber-base adhesives 

For a further study of the effect of compositions 

of resin-rubber mixes, over 20 adhesives were prepared and 

tried for bonding strips of aluminium and steel. Shear 

strengths from 600 to 950 lbs, psi were obtained. 

(b) Thermally conductive rubber 

Copper coils previously tested were replaced by 

steel coils, and heat transfer measurements were continued. 

& systematic study ofchcmical resistance of eight such 

mixes to 53 chemicals (b.p. above 110°) has been made 

at room temperature and at 60 

(c) High impact ebonite 

In continuation of previous work, eleven mixes 

were made from natural rubber. Curing time continued 

to be high (15-60 minutes) and impact strengths up to 

1.5 ft.lb. were obtained. 

(d) Micro-cellular rubber 

Blowing agents based on carbamide were prepared and 

tested in press-cures. Only those chemicals that have not 

yet been mentioned in literature are being investigated. 

The blowing capacities of these chemicals compare well 

with those of foreign proprietory materials in use. 

(e) Fire-proof and flame-proof rubber 

Paraffin wax in 1 lb. lots was chlorinated and 

tested on cotton-braided cables according to ISS:434$ it 

passed the 10 and 30 seconds tests. 

(f) Transparent rubber 

The use of transparent rubber for clear tubing, 

pharmaceutical goods, etc. is common. To make such 

products, hitherto imported, a start has been made from 

latex, and a few samples made are fairly transparent and 

stand hot water treatment without discoloring.Further work 

is in progress. 
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POLYURETf&NES 

Flexible foams were prepared from polyesters chiefly 

made from sebacic acid and ethylene glycol and diethylene 

glycol. Castor oil alone was tried for preparing flexible 

foams, but without success. Blending of castor oil with 

polyesters, polyethers and waxes helped in giving good 

flexible foams. 

Rigid foams were prepared from polyesters of succinic 

and sebacic acids, phthalic anhydride and glycerine. It 

was found that the use of ethyl cellulose considerably 

improved the pore structure of semi-rigid foams obtained 

from castor oil. Further work is in progress. 

The pre-polymer of castor oil and toluene di-iso-

cyanate in certain proportions gave good flexible films 

and coatings which have good electrical properties. 

(a) Surface coatings and U-F resins 

attempts were made to improve the hardness of 

wrinkle finishes based on tobacco modified alkyds, but 

without success. 

Textile bobbins coated with formulations based on 

modified urea resin and modified alkyds were tested by 

outside parties and satisfactory reports on their 

performance have been obtained. The largerscale preparation 

of the resins is being taken up to .-gather data for 

preparing a non-technical note. 

(b) Utilisation of castor oil residues 

Preliminary experiments suggested that the residue 

obtained from alkali fusion of castor oil can be used for 

making alkyds. The residue obtained in the cracking of castor 

oil was modified to obtain a good paint oil. The films 

obtained dried in about three hours and were colourless, 

non-tacky and water resistant. Both the residues will be 

further examined when they become available in large 

quantities of uniform quality. 
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OTHER PROJECTS 

(a) Rigid porous filters 

120 feet length of tube-well filters were given 

a finishing coat and despatched to a firm for actual field 

tests by their installation in a full size tube-well. 

These tests had to be postponed due to heavy rains and 

are now expected to be carried out before the end of 

the year. 

(b) Can sealing composition 

Five gallons of the can sealing composition 

according to the improved method were prepared and sent 

to two outside parties for evaluation. These were tried 

on high speed automatic machines and satisfactory test 

reports were obtained. Further quantities of the 

composition are now being prepared for trials by a few 

more interested parties. Several other tests have been 

conducted in the Laboratory to determine the keeping 

qualities of the composition under various conditions. 

Similar comparative tests were conducted with imported 

products. 

(c) Foundry core oil 

Work was undertaken on modification of the core 

oil with other fatty oils and different combinations of 

gum. The various samples made are being tested with 

regard to tensile strength, drying time and green 

strength. 
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SURVEY AND INFORMATION 

REPORTING ON THE WORK CONDUCTED IN THE NCL 

Reports were prepared and supplied as usual 

to the Secretary, CSIR, and to the Publications 

Directorate. 
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COMMERCIAL INFORMATION SERVICE 

(a) Information regarding the following was 

collected and furnished to members of the staff : 

Castor seed, castor oil and castor cake; hydroxylamine 

hydrochloride and hydrazine hydrate; dehydrocholia 

acid; 2a6-ditertlbutyl £-cresol; waxes; guar gum; 

liquid glucose and dextrose; kamala dye; sodium metal; 

glutamic acid and monosodium glutamate; stearic acid; 

PVC moulding resins and powders; gelatine; heptaldehyde 

and undecylenic acid; bauxite sludge; sebacic acid and 

octanol; core oil; tung oil; ethyl acetate. 

(b) New surveys regarding prices, consumption, 

and availability were carried out for the following : 

nylon; sisal waste; fusel oil; castor oil chemicals; 

core oil; pepsin and rennin; lauric acid and its derivatives. 

(c) Patent search was aarried out for the 

following 2 vitamin C; sorbitol. 

(d) Information regarding manufacturers of 

apparatus and equipment in India was compiled and card 

indexed. 

(e) Import data regarding chemicals connected 

with the projects which are in progress in the Laboratory 

were compiled fro*" riaily import lists. 

k. 1162/578 
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TECHNICAL INFORMATION SERVICE 

The number of enquireqp on technical problems 

received and attended to in consultation with other 

Divisions of the Laboratory was 899. 
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COORDINATION 

Coordination of work conducted in other Divisions 

was continued by way of studying projects; helping in 

calculation of cost of manufacture in the case of the 

processes developed in the Laboratory! carrying out 

market survey; and (when required) literature survey in 

connection with the research projects proposed to be 

taken up in other Divisions, 
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OTHER SERVICES 

(a) The Division continued to serve other 

Divisions by preparing photographs and drawings as 

required for Publications. 

(b) The number of visitors shown round the 

Laboratory during the period under review was 1330. 
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II. LIBRARY 

The additions made during the period were 825 

books, 161 patent specifications, 37 microfilms, 16 

photocopies and 4 translations. Current periodicals, 

numbering 718, were received regularly, Th6 United 

States Book Exchange again supplied several back 

volumes of periodicals and serials as gifts. 

Indian Patents were received in the NCL Library 

Patent Inspection Centre. 
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III. WORKSHOP 

The number of job cards completed during the half-

year was 1524. The following items of apparatus were 

fabricated: various models for the India 1958 Exhibitions 

sieving machine; flask gum shaker; air circulating pump 

similar toBorosite >0' type; furnace casing for making 

activated alumina, Herbig type testing apparatus; M.S. 

Reactor; small high-pressure stainless steel autoclave 

'with rocking arrangement; exhaust blower similar to 

Gallenkamp's, capacity 1150 eft. per minute; shop-lifter 

for workshop (capacity 500 lbs.); fractionating column 

with condenser; magnetic stirrer; components of electro­

magnet; ball mill; portable stirrer; cold water 

circulating unit. 

Services and erection 

Transfer of ice plant to a new location; 

services to open air Laboratory (Essential Oils*Project); 

extension of liquid air plant; lay-out services to Room 

No.137 of gas, water and electricity; constant-temperature 

room with necessary refrigeration units. 
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IV. SCIENTIFIC WORK C&RaiED OUT 
FOR OTHES I&SJlMlOtfS 

Organic Chemistry 

Microanalysis of 160 organic compounds was 

carried out for Universities and other Institutions, 

This service will have to be suspended in future 

because of the demands from KCL workers. 

Essential Oils 

On behalf of ty/s. Tata Oil Mills Co., Ltd., 

who maintain a jasmine plantation in the NCL Estate, 

jasmine concrete was extracted from jasmine flowers 

(about 300 lbs.). 

Physical Chemistry 

The preparation of facsimile (electrosensitive) 

paper was investigated for the Meteorological Department, 

Government of India, Poona, and a suitable formulation 

was suggested. 

k member of the staff of the Railway Testing 

& Research Centre, Lucknow, was trained in physico-chemical 

techniques, such as X-ray diffraction, DTA, and sorption 

kinetics, for studying the engineering properties of 

soils. The properties of a few selected soils were 

also invpc-Mcrated. 

Chemically treated brass surfaces were examined 

by electron diffraction on behalf of the Institute of 

Science, Bombay. 

Electron micrographs of fibres prepared under 

a variety of conditions were taken for the «hmedabad 

Textile Industry's Research association, ahmedabad. 
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Electrical conductivity measurements of solutions 

of phosphor-buffers used for electrophoresis were carried 

out for Hindustan Antibiotics Private Ltd., Poona. 

Polymer Chemistry 

On a request from the Indian Standards Institution 

New Delhi, a survey of the quality of indigenous 

phenol-formaldehyde moulding powder*, was undertaken. 

Sixteen samples of moulding powders, both of Indian and 

foreign make, were examined for their electrical and 

mechanical properties. This work involved moulding of 

about 400 feet pieces of tensile strength} impact strength, 

surface resistivity, volume resistivity, electrical 

strength and power factor, a report on ta* values of 

their impact and tensile strength was forwarded to the 

Indian Standards Institution. This work \'?s completed 

in eight weeks. 

Provisional draft specifications for polystyrene 

moulding compositions were also prepared on behalf of 

the Indian Standards Institution. 

Technical advice-on the following was given to 

24 outside parties : 

Urea formaldehyde and phenol formaldehyde moulding 

powders; identification of nylon samples5 plastics in the 

preparation of artificial limbs; isolation of proteins 

from oil cakes; surgical, insulating and pressure 

sensitive tapes; and vulcanisation and accelerators for 

rubbers. 
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V, NEW EQUIPMENT RECEIVED 

Chemical Engineering 

Rotary vacuum pump; Foster automatic temperature 

controller; brlquetting machine; lead-lined reactor^ 

15 gals, and 50 gals. ; Hart-win Ram pump; Birlec arc 

furnace; S.S. filter press (Jacketed). 

Essential Oils 

Baskerville high pressure autoclave and 

hydrogenation equipment operating upto 300 atm./300 . 

k. 1170/58 
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tt.< PATENTS 

PATENTS FILED 

Organic Chemistry 

1. -Ind. Patw No.64958 : 

2. Ind. Pat. No.65440 : 

Improve ents in or relating to 
polishing composition - Shah,S.M., 
Hinghe, V.K., Mhaskar, V,V 0 and 
Shah, ri.C. 

A process for the extraction of 
wax from sisal waste - Shah, S.M., 
Hinghe, V.-K., Mhaskar, V.V., and 
Shah, R.c. 

Essential Oils 

3. Ind. Pat. No.64959 : 

4. Ind. Pat. No.65543 : 

PATENTS SEALED 

Polymer Chemistry 

1. Ind. Pat. No.59608 t 

-ATENTS ACCEPTED 

Polymer Chemistry 

1. Ind, Pat. No.59497 % 

2. Ind. Pat. No.59606 I 

A process for the preparation of 
dihydrojbsmone - Amin,tIH. and 
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