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EPIDIASCOPES 

Meet all the requzrements which the most 

exacting lecturer may demand of an Epidiascope 

Sole Agents: 
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The modern \'cgetable oil extraction industry is based 011 
advanced chemical engineering principles and employs spe­
cialized P'luipnl<'nt ancl processes. T he cover-page illustra­
tion shows the .\ndcrson solvent extraction plant. compact, 
pre-assemble,l, insulated ancl \\·cather-prooved. It is erected 
in the open and remotely controlled. 

The COllncil of Scientific & Industrial Research asslmles 110 responsibility for the statements and 
opinions advanced by contribldors. 

The Editorial Board in its work of examining papers received f or publication is assisted, in a 
honorary capacity, by a large 1Utlllbe, of distinguished sciC"lltists working in various parts of India. 

Editorial communications and books and periodicals f o" review should be addressed to the Editor • . 
JOURNAL OF SCIENTIFIC & INDUSTRIAL HESEARCH, 'P' Block, Raisina Road, New Delhi. 

Communications regarding subscriptions and advertisements' should be addressed to the Secretary. 
Council of Scimtific & Industrial Research, 'P' mock, Raisina Road, New Delhi. 
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Bengal Chemical & Pharmaceutical Works Ld. 

Afanu~acturers o~ 

largest Chemical Works in lndia~ 

Pharmaceutical Drugs, Indigenous Medicines, Perfumery, Toilet 
and Medicinal Soaps, Surgical Dressings, Sera and Vaccines, 
Disinfectants, Tar Products, Road Dressing Materials, etc. 

Ether, Chloroform, Mineral Acids, Ammonia, Alum, Ferro-Alum. 
Aluminium Sulphate, Sulphate of Magnesium, Ferri Sulph., 
Potassium Permanganate, Caffeine and various other Pharma­
ceutical and Research Chemicals. 

Surgical Sterilizers, Oxygen Apparatus, Distilled Water Stills, 
Operation Tables, Instrument Cabinets and other Hospital 
Accessories. 

Chemical Balance, Scientific Apparatus for Laboratories and 
Schools and Colleges, Gas and Water Cocks for Laboratory use, 
Gas Plants, Laboratory Furniture and Fittings. 

Fire Extinguishers, Printing Inks, etc. 

Office 94 CHITTA RANJAN AVENUE, CALCUTTA 

Factories CAL CUT T A: t 64 MAN I K TAL A M A I N R 0 A D 
PANIHATI: BARRACKPORE TRUNK ROAD 
B 0 MBA Y: CAD ELL R 0 A D, DAD A R 

PYRETHRUM EXTR"ACTS 
BIOLOGICALLY & CHEMICALL Y 

STANDARDIZED 

FOR 

MALARIA CONTROL 

". 
Full particulars on request from 

BOMBAY CH EMICALS LTD. 
129 MAHATMA GANDHI ROAD 

BOMBAY 
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DYESTUFFS 
FOR CALICO PRINTING 

WE OFFER THE FOLLOWING FAST PRINTING COLOURS 

1. NATIVOGEN YELLOW G.S. POWDER 

1. 
3. 
4. 
5. 
6. " 

GOLDEN YELLOW G.S. POWDER 
ORANGE G.S. POWDER 
SCARLET G.S. POWDER 
RED G.S. POWDER 
BORDEAUX G.S. POWDER 

NATIVOGEN YELLOW G.S. POWDER WITH INDIGO SOL 0, 
INDIGO SOL 0 EXTRA & INDIGO SOL 04B 

PRODUCES THE BEST GREEN 
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W I L D'S surveying instruments are the 
best in the WORLD 

Hodel Tele.cop. 
lencth 

TO 4' 3 in . 

TI 5·7 in . 

"2 5'7 in. 

T3 10·2 in . 

T ~ ( Astronomical) 

LEVELS 

Hodel Malnification Lenlth Weicht Accuracy 

NI la x 6·3 in . 3·3 lb. ± 0·25 in .jmil. 

N2 2a x 7 in. s-? lb . ± 0'12 in. jmil. 

N3 42 x 10' 6 in . 7 lb . ± 0'012 in.jmil. 

WILD 
MANUFACTURERS OF GEODETIC & PHOTOGRAM· 
METRIC INSTRUMENTS, DRAFTING INSTRUMENTS 

& PRECISION MICROSCOPES 

HEERBRUGG , SWITZERLAND 

THEODOLITES 

Malnification Circle Weicht 
accuracy 

16 x I" 6'0 lb . 

2a x 6" 1'0'7 lb. 

2a x I" 12 lb. 

40 x 0'2" 24·2 lb. 

65 x 0·1 " 

S~le Agents 

RAJ-DER-KAR & CO. Phone : 27304 

Gram : TECH LAB 

COMMISSARIAT BUILDINGS 

H 0 R N BY R 0 A 0 , FOR T 

BOMBAY 
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PHILIPS 

9 
PHILIPS 
MOISTURE METER 

--I 

Even in the hands of an unskilled operative. the Philips Moisture Meter produces the highest 
standard of accuracy in determining the moisture content of grain. The instrument is cali­
brated directly in percentage moisture content. four scales being provided - two for wheat, 
covering the ranges 11-20% moisture. and 1-4-27% moisture. and one each for . oats 
and barley. covering the ranges 10-25% moisture and 12-25% moisture respectively. 
An arbitrary scale graduated 0-10 may be used when it is desired to measure the moisture 
content of any other granular substance. The apparatus is entirely self-contained and operates 
directly from a 50 cis mains supply. For service with Ole mains or batteries an additional 
converter unit is required . . 

Send now (or complete details 

PHILIPS ELECTRICAL CO. (INDIA ) LTD. 
PHILIPS HOUSE 2 HEYSHAM ROAD CALCUTTA 20 
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GEOLOGY OF INDIA AND BURMA 
SECOND EDITION 

by 

Dr. M. S. K R ISH NAN 

Royal octavo about 560 pages, over 50 plates, 
text-figures and maps 

Available from I st June 

An up-to-date and authoritative Manual of Indian Stratigraphy of the r~gions 

now included in India. Burma and Pakistan. It is a book designed to meet the 
needs of students of Indian Statigraphy for the B.Sc. and· I'4.Sc. examinations of 
Indian universities. 

Also indispensable to those interested in the Geology of the country as a handy 
book of reference . 

Published by 

THE MADRAS LAW JOURNAL OFFICE 
MYLAPORE, MADRAS 4 

__ ------------~f-. --~--------------------~~~ 

~ 

GAN'GING 
0 '5 C I LL-ATOR 
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FOR 
Chemical, Physical, 

Biological & Scientific 
RESEARCH LABORATORIES 

MICROSCOPES, STERILIZERS, 

INCUBATORS, AUTOCLAVES, 

SPECTROMETERS, CHEMICALS & REAGENTS, 

BACTERIOLOGICAL STAINS & SUGAR, 

LABORATORY GLASSWARE, ANALYTICAL, 

PHYSICAL & CHEMICAL BALANCES 

Immediate delivery from ready stock 

HOSPITAL SUPPLY Co. 
III CHITTARANJAN AVENUE 

Phone: B.B. 3898 CALCUTTA 7 Gram: HOSPO 

"BOROSIL" 
NEUTRAL LABORATORY GLASSWARE 

Available from all · Dealers 

or from 

INDUSTRIAL & ENGINEERING APPARATUS Co. Ltd. 
CHOTANI ESTATES, PROCTOR ROAD, GRANT ROAD 

BOMBAY 7 

MADRAS 
23-14 SECOND LINE BEACH 

Branch. offices: 
NEW DELHI 

PAHAR GANJ ROAD, KRISHNA MARKET 
( Near Delhi C/o.h Mills Dopo. ) 

MUSULIPATAM 
KOjJILLIPET 
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.~ .............................................. . 

FOR LABORATORY, 
TOOL ROOM OR 
PRODUCTION 
LINE TESTING 

Ag-ents 

FRANCIS KLEIN £, CO. LTD. 
I ROYAL EXCHANGE PLACE 

CALCUTTA 
I

~o 
..... -
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Fresh stock received 

of 

PYREX & HYSIL GLASSWARES, WHATMAN 

FILTER PAPERS, PORCELAINWARES, 

THERMOMETERS & HYDROMETERS, 

CHEMICALS & STAINS, ETC., ETC. 

Please contact 

UNIQUE TRADING 
CORPN. 

Branch: H ead Office: 

P. 7, OLD CHINABAZAR ST. 51-53 NEW HANUMAN LANE 
I 

CALCUTTA BOMBAY 2 

RUBBER EQUIPMENT & ACCESSORIES 

FOR 

LABORATORIES & HOSPITALS 
• Rubber Fittings for Hydrometers. 

• Rubber Stoppers" Capsules of various 
shapes " sizes. 

• Pure Rubber Sheetings. 

• Rubber Bulbs with Bags" Tubes for 
Blood-pressure instruments, etc. 

• Transparent Tubings. 

• Pressure" Drainage Tubings. 

• Hospital Sheetings. 

• Surgical Gloves. 

• Hot-water Bags, Ice Bags, Air Beds" 
Pillows, Air Cushions, etc. 

Enquiries cordially invited 

BENGAL WATERPROOF WORKS (1940) LTD. 
MANUFACTURERS OF SCIENTIFIC & SURCiICAL RUBBER GOODS 

Head Office: 32 THEATRE ROAD, CALCUTTA 



J;Jra(C 
I 
I FOR 

/PA I N 
I Headache, Toothache, 
, Neuralgia. Rheumatism. 
, Dysmenorrhoea. Pleu· 
, rodyn ia. Influenza. , 

·Insomnia. 
etc. 

, , , 
'\ \ II / 
~ 
I , , , 
\ 

EACH TABLET CONTAINS! 

AMIDOPYRINI! 2.0 Crs. 

PHENACETIN •. 8 Ct •. 

CAFFEINE CITRAS 0.5 CI. 

\ CODEINE PHOSPHATE 0. 16 Cr. 

\ PHENOBARBITONB 0.26 Cr. 

\ 
\ 

Tubes of 10 
tabs. & '3~a/es 
Of 100 tabs. 

. ALEMBIC CHEMICAL WORKS CO. LTD. BARODA. 

xiii 

E. V. B. 

ELIXIR 
VALERIAN 

BROM 
A SAFE SEDATIVE AND 

HYPNOTIC FOR: 

Hysteria, Epilepsy. 
Convulsions. Insomnia. 
Dysmenorrhoea. Men­
opause. Neurosis. Irri­
tability of Chronic 
Alcohol ism and all 
conditions of Nervous 
Hypere)(Citabllity. 

cotU OS \1\0": 
hrn ContainS: 

'd Oroc 
Each Flul 'd 10 GJ· 

. 13JOt'Ol e 
potaSsiUt'O 5 GJ . 
ChlOJal Hyd~ate 8 Min. 
Tinct. valeJia~ 

. ct cannabiS 
Tin 1~dica . 
, cyat'Ol 
Tinct. HyoS ., 

AUJantll 
Tinct. . e 

t GlycynhlZa 
Ex . . 

Liq. 

1 Min. 
• Min. 
I Min. 

... " ••• f • = & I lb. 8 
AlEMBIC CHEMICAL WORKS CO. LTD., 

BARODA. 
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ELECTRICAL 

TESTING 
INSTRUMENTS 

Other " A vo" ltlstrfltne"ts: Model 7 Avo Ale/ers, D.C. 
and Universal Avo Minors , Avo Oscillator, A vo Val"e 

T ester, Avo Tes' Bridge, etc., etc ., also ava.i/able. 

xiv 

Complete Valve Characteristics Includlnll la/Va, la/Va, 
Is/Va, Is/Va, Ampllftcatlon Factor. Anode A.C. Resistance, 
, ranaes of Mutual Conductance coverlnll mA/V. ftllures 
up to 25 mA/V at bias values up to - IOOV., tollether with 

. Good/Bad comparison test on coloured scale allalnst 
rated ftaures. 

NOW 
FOR 

AVAILABLE 
IMMEDIATE 

DELIVERY FRO M 
STOCK - ·TWO 
LATEST POST-WAR 
AVO INSTRUMENTS 

A COMPREHENSIVE 
inl\trument built into one 
compact and convenient 

case, which will test any standard receivinl1 or 
small power-transmlttlnl1 valve on any of 
its normal characteristics under conditions 
correspondlnl1 to any desired set of D.C. 
electrode voltal1es. A patented method 
enables A.C. voltal1es of suitable ma~nltude 
to · be used throul1hout the Tester, thus 
ellmlnatln~ the costly rel1ulatlon problems 
associated with D.C. testlnl1 methods. 

A specially developed polarized relay pro­
tects the instrument al1aiDst misuse or 
incorrect adjustment. This reillY also 
affords a hil1h measure of -protection to the 
valve under test. Successive settin~s of the 
Main Selector Switch. enable the followlnl1 
to be determined : 

.. Gas test for Indlcatlnll presence and mallnltude of arid 
current. Inter-elctrode Insulation hot and cold directly 
Indicated In mellohms. separate cathode-to-heater in­
sulation with valve hot. Tests Rectlfylrill and Slllna­
Diode Valves under reservoir load conditions. and covers 
all tbe heater voltalles up to 116 volts. 

AND THE " AVO" ELECTRONIC TESTMETER 

Available from stock a lar~e variety of" AVO" instruments and accessories. Ca ll for price list. 

Factory Representatives: 

EASTERN ·ELECTRIC & ENGINEERING Co. 
Pbone: 

30937 ( 3 lines) 
ESTABLISHED 1909 

127 M. Gandhi Road, P .D. 459, Fort, Bombay 

Agents: 

Gram: 

.. EASLEKTRIK .. 

THE CHICAGO TELEPHONE & RADIO Co Ltd 
::15 Cbo ... rInllbee 
Post Box 8936 
CALCUTTA 

Phone : Cal. 1953 

Ha.rataanJ 
Post Box '6 
LUCKNOW 
Phone: 860 

TELEGRAMS: .. CHIPHONE .. ALL OFFICBB 

68 Queeas .... ,. 
Post Box" 

NEW DELHI 
Pbone : 7179 
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OPIUM ALKALOIDS & THEIR DERIVATIVES 

The Government Opium Factory, Ghazipur, manufactures 

Morphine 
Morphine Hydrochloride 
Morphine Sulphate 
Morphine Tartrate 
Morphine Acetate 
Codeine 
Codeine Phosphate 

Other salts or derivatives 
supplied as required. 

Codeine Sulphate 
Ethyl Morphine Hydrochloride 

(Dionine) 
Narcotine 
Narcotine Hydrochloride 
Cotarnine 
Thebaine 

of these alkaloids can be manufactured 

The products. conform to the standard of purity laid down ' in the 
.B.P., B.P.C., U.S.P., I.P.l., and other latest recognized authoritative 
publications. 

Most of the drugs are always available for supply in large quantities, 
packed in bottles containing I oz., 2oz.,4oz., Soz. and lib. as required. 

For further particulars, write to 
THE MANAGER 
GOVT. OPIUM FACTOItY 
GHAZIPUR. U.P;. INDIA 
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AKIR LTO DAGENMAM EH~lJ\~O 

for the evelyday 
req.uirements of 

laboratory 
practice 

A LIST OF STOCKISTS WILL BE AVAILABLE 0 N R E QUE S T 

MADE IN E N GLA.ND BY 

MAY & BAKER LTD.,DAGENHAM 



The ~nly successful 

PETROL GAS 
ever made here ! 
SPECIAL ADVANTAGES : 

Simple but sturdy construc­
tion - efficient and troubh;­
free working - economical 
in first cost, installation and 
i~ running. 

Made in various capacities 
from 20-250 B. Burners burn­
ing at a time. 

Also makers of all types of 
laboratory gas burners. 

xvii 

PLANT 

·MI 
CAS PLANT 

A FEW SATISFIED USERS: 

WI II i ngdean College, 
Sangli 

College of Technology, 
Colmbatore 

School of Military 
Engineering, Kirkee 

S. P. College, Poona 

Bhavan's CoII~ge, 

Andherl 

Ke.ar S. Factory's 
Laborator.y, Bombay 

Tata Chemicals Ltd., 
Mlthapur 

M e die a I Col leg e, 
Ahmedabad 

etc., etc., etc. 

GANSONS Ltd. P.O. Box 5576 
BOMBAY 14 

......... ## ••••• # ••• ## .......................................... . , . 
i THE MORVI TECHNICAL INSTITUTE i 
~ (Recognized by the Government of Bombay) i 
: MORVI (SAURASHTRA) ~ , , 
, The following courses are available in the Institute: • 
': ' l • DIP. TECH. COURSE , 
; Combined Electrical, Mechanical .. Radio Engineering 3 years l 
• HIGHER CERTIFICATE COURSES IN , ! • • I. Mechanical Engineering 3 years • 
, 2. Electrical Engineering 3 years , 
! • 
• CERTIFICATE COURSES: • , . 
, I. Radio Servicing I year • 
, 2. Electrician I year , 
~ 3. Mechanical Apprentice 2 years l 
• ... Wireman Apprentice 6 months l 
~ Diplomas and certificates are awarded by the Government of Bombay. , 

~ The application for admission in prescribed forms should reach the Institut'e : 
~ before 15th June 1949. limited hostel accommodation available. For pros- t 
~ pectus and application forms. apply to the Principal enclosing four annas I 
~ stamps. 

t N. C. CHAKRAVERTY. M.Sc .• A.M.I.E. 

l' - Principal • 
, . 

......... # ••• # ............................ , ................... . 
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An instrument for the deter­
mination of "Q" and related 
R.F. measurements by reso­
nance . methods in the range 
50 I<c/s to 75 Mc/s. A special 
model ' for routine w~rkshop 
use is also available. 

XVIIl 

I 
Type 622 A 

SHREE INDUSTRIAL " COMMERCIAL SYNDICATE lTD" 
HEAD OFFICE : 36, MINT ROAD, FORT, BOMBAY 

LONDON CALCUTTA MADRAS NEW DELHI 
10. D •• on, hl .. Row . 26. Tarath . nd Dull St . ] / 186 Mount Rd . 20. H.num.n Lan. 

For 

QUALITV & STANDARD 

• Heavy Chemicals (Mineral acids & salts) 
• Pharmaceuticals (Tinctures & B.P. products) 

• Printing Inks 
• ' Textile Auxiliaries 

• Disinfectants 
• Insecticides, &c., &c. 

... are manufactured by us under careful control and 
supervision. 

You can buy our products with conftdence. Quality is 
guaranteed. . 

EASTERN CHEMICAL Co. (INDIA) 
DOUGALL ROAD, BALLARD ESTATE 

BOMBAY 

! 
! 
! , 
! 
~ 

! 
! 
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XIX 

PHASE CONTRAST ACCESSORIES 

are the result of diligent work over a long peri.od by the Bausch 

& Lomb Scientific Bureau to give the Microscopist a simple, 

convenient and efficient group of phase accessories. 

A pplicable to transparent specimens of whatever characteristics 

you can now dispense with the laborious staining technique 

and view structural details in startling contrast. 

The set comprises four phase contrast objectives of different 

powers, a centring telescope, green filter, and special sub-stage 

condenser on rotatable changer, for use with the well-known 

Bausch & Lomb Laboratory M icroscopes Models BA or CT A. 

• 
Sole Agents for 

BAUSCH & LOMB OPTICAL COMPANY 
ROCHESTER, N.Y., . U.S.A. 

MARTIN & HARRIS LTD. 
( SCIENTIFIC DEPARTMENT) 

SAVOY CHAMBERS, WALLACE STREET 
BOMBAY 1 

J 

.+++++++ •••••••••••••••••• +++++++++++++ ••••• ++++. 
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I NOlAN ASSOCIA 11 ON FOR TH E CU L TIVATI ON 0 F SCI ENCE 
CALCUTTA 12 

Applications are invited for the post of Professor of Tbeoretical Physics 
in the grade Rs. 800 - 40 - 1,000; 1,000 - 50 - 1,250. 

Applicants should be distinguished scientists having long experience of 
research, and should be qualified to organize and promote research and gUide 
scholars in research work in the subject. Experience of work relating to 
high-polymers is desirable. 

Six copies of applications together with testimonials, statement of 
qualifications and age, andc opies of original publications should reach the 
Registrar on or before July 15, 1949. 

For candidates applying from overseas, abstracts of applications may be 
sent in advance by Air Mail. 

Raise your 
STANDARD 

. . . . .. by usmg scientifically 

manufactured chemicals and 

scientifically designed instru­

ments and equipment. 

Consult · 



Sale Agents (or 

IN 01 A 
PAKISTAN 
BURMA 

& 
CEYLON 

xxi 

for laboratory and 
small-scale production 

Pascali Roller Mil ls are ideal. Research chemists 
find them to be of inestimable va lue fo r experi­
mental work. samp ling. productio n testing and 
sma II-scale production. 

They will refine var ious mat~rials such as creams. 
ointments. pastes. paints. printing inks . plastics. 
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rolls. 
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SURFACE FINISH 

COMPARATOR 
For more critical comparison than unaided sight and 
touch can give, the MSE Optical Surface Finish 
Comparator has been developed . ' It is a dual microscope 
in which the images of a standard and a work-piece are 
combined in a single eye-piece, each occupying half the 
field of view. Standard magnification is 40X ; additional 
objectives can be supplied to give magnification up to -160X. 
The instrument can be used for work of almost any size, and has addit ional applica­
tions wherever it is desired to compare closely two objects simultaneously. 
Leaflet No. 435/ R on request . 
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METEOROLOGICAL INSTRUMENTS 
BY 

C. F. CASELLA & CO. LTD. 
LONDON 

The Thermograph illustrated is the 
result of experiments made with a form 
of bimetallic strip which has given very 
satisfactory results in respect of accu­
racy and sensitivity over a long period. 

The Thermograph can easily be correct­
ed by the user if it goes out of adjust­
ment in transit or from any other cause. 
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BEARING RATIO TEST EQPT. 

COMPACTION APPARATUS, &c. 

BY 

K: C. PRODUCTIONS LTD. 
For particulars write to ; 

GRIFFIN andfATLOcK (India) Gd. 
B·5 Clive Buildings 

P. O . Box 2136 
CALCUTTA 

274, Hornby Road 
BOMBAY 

76. Qu~ . n l"" y 

NEW DELH I 



Defence Science Conference 

THE Defence Science Conference, 
organized by the Defence Ministry 
and inaugurated by Dr. S. S. Bhat­
nagar on April 20 at Delhi in the 

unavoidable absence of the Defence Minister, 
was the first of its kind to be held in India. 
It was intended to stimulate interest in 
defence science among Indian scientists, and 
to bring together research workers in defence 
establishments, universities and civilian 
research institutions so that problems of 
mutual interest may be discussed and ideas 
exchanged. Its success was largely due to 
the awareness on the part of scientists that 
co-operation with Government's plan for 
defence research would provide them oppor­
tunities not only to make their contributions 
to national security but also expand the field 
of their professional activities. 

To appreciate the significance of the Con­
ference, it would be useful to refer briefly 
to a few distinctive organizational features 
of scientific research in the Defence Depart­
ment. Defence research has well-defined 
objectives and, therefore, lends itself to 
planning. It is essentially applied and 
developmental in character, and it' caters 
to what Steelman· describes as an 
.. internal clientele". In other words, 
research in this field is intended primarily to 
meet the specific needs of the Department 
under whose auspices it is carried out. In 
this respect it differs from agricultural or 
medical research which caters to an .. external 
clientele", that is, it meets the requirements, 
not of the sponsoring Department, but of the 
nation as a whole. If this feature of defence 
research is borne in mind, it will be clear that 
the agency which plans and guides research 
programmes should maintain intimate con­
tact with the administration at the policy­
making level, so that Service requirements 
may be precisely formulated and catered to. 

* Science &- Public Policy, 1947, lIf, 40 . 

The progress of applied or development work 
is dependent on knowledge revealed by basic 
or fundamental research, and significant 
results cannot be expected unless the frontiers 
of knowledge are deliberately and continu­
ously widened. The Defence Department, 
keenly interested in the promotion of .. basic 
research, has to take steps to encourage 'such 
research activities in universities and civilian 
research centres where the "climate" for 
free inquiry and creative endeavour is 
favourable . In the United States of America, 
basic research in the Army is carried on 
largely outside the Department by contract, 
and applied and development work is the 
concern of the Technical Services and the 
Air Force. A similar distribution of research 
effort obtains in the United Kingdom. Thus, 
defence science is concerned with both basic 
and development research and the. Defence 
Science Organization constitutes a bridge 
linking abstruse fundamental research 'at 
one end, and intensely specialized design, 
production, and proving work at the other. 
The Defence Department has a clear interest 
in the 'progress of research as a whole - in 
industry" the universities and in other 
Government Departments - and its mani­
fest effort to enlist the understanding co-

. operation of the nations' scientists is neces­
sitated both by enlightened self-int.erest and 
national security. 

The need for sustained and adequate 
military research, and the need for increased 
emphasis on science in the training ·of officers 
for the Army, Navy and the Air Force have 
been widely recognized. Both these needs 
can be satisfied by securing a professional 
partnership between the officers of the 
Services and civilian scientists. Dr. Vannevar 
Bush, in his oft-quoted Report, Science­
the Endless Frontier. points out how vital such 
partnership is for the promotion of national 
security, and stresses the need for a " per­
manent, independent, civilian-controlled 
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organization, having close liaison with the finalized, and a Defence Science Organization 
Army and Navy, but with funds drawn is beginning to-"take shape. In formulating 
from the Congress and with the clear power its programme so that it may serve national 
tQ initiate military research which will interests effectively, a scientific approach 
supplement and strengthen that carried on is a desideratum. Science is required not 
directly under the control of the Army and merely to solve problems that are seen to 
the Navy". The value of such an organi- exist; it is even more required to discover 
zation was proved during the last war, and problems and to assess the order lof their 
Dr.-Vannevar Bush was called upon to direct importance. Planning and programming de­
the activities of the war-time Office of mand scientific forethought and wise counsel, 
Scientific Research and Development. Civil- and in a matter so vital as national security, 
ian-controlled organizations were in opera- the understanding co-operation and collective 
tion in several Allied countries during the wisdom of military and civilian personnel 
war, and the integration of scientific and are essential. The organization of defence 
military thought secured therepy greatly science in India is rendered particularly 
influenced the course of the war. The view difficult on account of the overall paucity of 
expressed by Vannevar Bush has the auth- scientific workers and meagre budgetary 
ority of experience and achievement and allotments. As pointed Ol1t by the Scientific 
has been widely accepted. Adviser to the Defence Ministry during the 

Defence research, in any real sense, has yet Conference, there is but one scientist for 
to be initiated in India. Useful experience " every 100,000 oc" the population, and the 
gained during the last war is, however, total research expenditure" is hardly one­
available. Development work started dur- fiftieth of one per cent of the national income! 
ing the emergency when communications Even so, the prospects for scientific develop­
with Europe became difficult was concerned " ment are bright in view of the country's 
mostly with modifications of existing equip- "prodigious, but yet untapped, resOl.Jrces both 
ment and weapons to render them suitable in talent and wealth, and the concerted 
for service conditions in India. Research measures which the Government, fully alive 
was initiated on a small scale, and labora- to the benefits of science, are taking to aug­
tories were set up. The expansion of the ment the man-power and material require­
Air Force and the Navy called for new ments for scientific research. There is 
facilities for designing and testing, and posed enthusiasm among scientists to co-operate 
new problems for solution. The emergency with Government in their plans for national 
organization was inadequate to meet the security, an enthusiasm which was mani­
requirements; it was necessary to shape it fested in a clear manner in the discussions 
towards more enduring ends. Three years and declarations during the 3-day Con­
ago, the Government of India invited Dr. ference. By holding the Conference, the 
Wansborough-Jones, Scientific Adviser to Defence Science Organization has not only 
the Army Council in the United Kingdom, assured itself of the co-operation of Indian 
to advise them on the setting up of a Defence scientists ; it has also succeeded in encourag­
Science Organization for India. More recent- ing those fruitful contacts outside the" offi­
ly, the Government sought the advice of ,cial channels" which provide the surest 
Prof. P. M. S. Blackett arid of Sir Ben· means of raising the morale and produc­
Lockspeiser. Plans have been prepared and tivity of working scientists. 



Third International Conference on Forestry & 
Timber Utilization for Asia & the Pacific 

THE Third International Forestry and 
Timber Utilization Conference for 
Asia and the Pacific, convened by 
the Food and Agricultural Organi­

zation of the United Nations, was in­
augurated by the Hon'ble 1\1:r. Jairamdas 
Daulatram, ' Minister for Food and Agricul­
ture, Government of India, on 28th March 
1949 at the Cheluvamba Mansions, Mysore. 
Delegates from Burma, Ceylon, France, 
India, Malay, Netherlands, New Z!!aland, 
Pakistan, Philippines, Siam and the United 
Kingdom attended the Conference. Obser­
vers were presenf on behalf of Bhutan, 
Indonesia, Korea, Nepal, Portugal,UNESCO 
and SCAP (Japan). The Indian delega- . 
tion was led by Sir T. Vijayar~ghava­
charya who was elected · chairman of the 
Conference. 

Mr. Norris ' E. Dodd, Director-General of 
the FAO, in his message, dwelt on the 
inter-dependence of the well-being of the 
land and the GOmmunity, while M. Marcel 
Lelorp, Director of Forestry, F AO, explained 
the magnitude of the problems they had to 
face in Asia and the machinery needed 
to translate the recommendations of the 
Conference. 

One immediate and concrete sequel to 
this Conference is the setting up of a regional 
forestry office at Bangkok with Dr. D. Y. 
Lin as its first Director. This office under­
takes the collection and dissemination of 
information on all forestry matters between 
countries of Asia ·and the Pacific. 

The general scheme of work for the 
Conference was on the same lines followed in 
the two earlier regional conferences to assess 
the forest assets and liabilities of each 
region, to estimate the gap between supply 
and demands for forest product, discuss 
remedies and to set up machinery to imple­
ment on a regional basis the recommendations 
of the Conference. 

The Conference, after critical discussion, 
adopted resolutions on the following subjects: 
(1) Forest Resources; (2) Forest Policy; 
(3) Soil Conservation; (4) International 
Control in Erosion Control; (5) Forestry and 
Weather; (6) Control of Grazing; (7) Roving 
Agriculture; (8) Large-scale Afforestation 

and Reforestation; (9) Domestic Needs; 
(10) Increased Production; (11) Balancing 
Supplies and Demand; (12) Distribution of 
Timber ; (13) Standardization and Grading; 
(14) Forest Inventories ; (1~) Enumeration 
Methods; (16) Minor Forest Products ·; 
(17) Statistics; (18) Research; (19) Exchange 
of Information; (20) Dissemination of Infor­
mation; (21) Training and Education; 
and (22) Conservation of Wild Life. . 

The recommendations of the Conference 
fall into two main categories, viz. the 
immediate needs and the long-term require­
ments. While the Conference took note of 
the urgent issues raised by the former 
category and made valuable recommenda­
tions to meet them, even more valuable 
was its contribution to the long-term 
rehabilitation and development of the forest 
resources of the region. So 'much so, the 
first resolution of the Conference deals with 
"the Importance of Forest Resources ", 
which reads as follows:" The · Conference, 

recognizing that forests, as renewable, 
are essential to a country's agricultural life, 
industrial development, economic stability 
and national security; / ' 

recognizing also, that forests and forest 
products, both major and minor, are essential 
to 'the life of the rural and urban population; 

calls the attention of the governments of 
all countries of the region to ·the need for 
dynamic policies for the conservation, devel­
opment and utilization of forest resources 
according to the needs and possibilities of 
each country; 

declares that any failure by governments 
to accord due recognition to the great value 
of forest resources will have disastrous 
consequentes for the economy of the country, 
both rural and industrial; 

urges governments to so manage their 
forests as to serve the rural and urban popu­
lation and thus enlist the support of the 
masses for the implementation of \ a sound 
policy for the protection and development 
of forests; 

recommends that the attention of the 
governments of the region be drawn to the I 

desirability of giving a high priority in 
their national, financial and economic plans 
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to the claims of forestry and the improvement 
of harvesting facilities." 

Forestry Commission for Asia - The Con­
ference considered that the conservation of 
natural resources and the provision of 
domestic needs in fuel-wood, charcoal and 
timber were the two outstanding problems 
-of immediate urgency ill many countries 
of the region. Solutions for these problems 
had also long~term implications. Bold 
schemes of protection and reforestation of 
the head-waters of great rivers were needed 
as also projects to combat soil erosion, 
programmes of afforestation and measures to 
effect flood control. Only thus could pro­
duction and agriculture be made secure, 
water supplies be safeguarded, and living 
conditions be ameliorated. The effort re­
quired for these purposes ha<; surpassed pure­
ly local or national interests. An international 
approach was necessary. The Conference, 
therefore, recommended the establishment 
of a Forestry and Forest Products Com­
mission for Asia and the Pacific consisting of 
accredited representatives of all countries in 
the region, which should meet as and when 
necessary to co-ordinate matters of common 
interest to the region; to examine particular 
problems in the fields of forestry and forest 
products, both of immedia}e urgency and 
long-term significance; and make recom­
mendations to governments through the 
Council of F AO. 

It recommended, further, that in order to 
organize the work of this Commission, the 
Director-General of F AO set ~p a forestry 
and forest products working group . in the 
region, composed of staff members of the 
Organizations Division of Forestry and 
Forest Products. 

Of the other 23 resolutions pas~d by the 
Conference, 3 are of special. importance to 
India. 

The Resolution III deals with soil erosion 
which is a . menace to most countries, and 
recommends the setting up, in each country, 
of a central authority for the co-ordination in 
both planning and execution, of land utili­
zation policies. In this country the area 

under forest is well below the safe minimum 
of about 25 to 30 per cent of the land area 
and it would be a short-sighted policy indeed 
if our effort at self-sufficiency in food should 
make inroads into our already inadequate 
forest areas - losing sight of the basic fact 
that forestry and agriculture are two differ­
ent methods of utilizing the common capital 
of both, viz. the soil. 

Resolution XVIII makes recommenda­
tions on the important subject of forest 
research. Attention was drawn to the 
fact that the existing research institutes, 
though well ' organized and well equipped, 
were extremely insufficient to serve the 
needs of the region and inadequately 
distributed geographically and there was 
lack of co-ordination of the research work 
carried out by different countries. India 
has, in the Forest Research Institute, Dehra 
Dun, one of the important forest research 
centres in this region, but it is not sufficient 
to cover even the needs of India. India's 
offer to co-operate fully by placing her 
available research facilities and experience 
at the disposal of the member nations at the 
Conference was very much appreciated. 

The Indian delegation made positive 
contributions to the deliberations of the 
Conference on the subject of .forest education 
which forms the subjectrmatter of Resolution 
XXI and which has a direct bearing on 
conditions prevailing in India at present. 
The facilities obtaining in India for forest 
education are good but grossly inadequate. 
The imperative need for trained foresters, 
forest training and research institutions 
and exchange of students and technicians 
was stressed. The type of specialist the 
country needs today is one with a grounding 
in the fundamentals of forestry and who 
is called upon not to manage forests but 
to run forest industries. The facilities for 
such specialized training are conspicuous by 
their almost total absence in India. One of 
the means suggested for achieving this is to 
provide a place for elementary forestry as a 
subject of liberal education in the curricula 
of universities. 



Characteristics 
over Calcutta 

of the Ionosphere 
( March 1949) 

S. S. BARAL, . R. K. MITRA, D. C. CHOUDHURY, 
( MIss) T. K. PAL & A. P. MITRA 

Wireless Laboratory, University College of Science, Calcutta . 

THE following are the ionospheric data 
observed at Calcutta tor the month 
of March 1949. The observation~ 
were made' at each hour of the day 

for 5 days a week. 
Fig. 1 represents the mean hourly values 

of the virtual heights and critical frequencies 
of the F z layer and the critical frequency 
of the E layer in graphical form during the 
month of March 1949. The figure represents 
the mean of both normal and abnormal 
values. Fig. 2 gives the predictions of 
maximum usable frequencies which can be 
used for different distances of transmissions 
during June 1949 by reflection at the F 
region over Calcutta; based on the normal 
values of the data for March 1949. Table I 
gives the list of occasions when Eregion 
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ionization was found to be abnormal and the 
corresponding penetration frequencies and 
heights. 
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TABLE I 

:\IOSTII & D.~TF. HO UR f' hE 
YE.'M Es s · 

Me. Km. 

~[arch 1949 01.00 2·50 91> 
10.00 4·70 120 

09.00 4 · 10 120 
10.00 5·00 120 
11.00 5 ' 70 185 
17.00 3·45 120 
18.00 3·30 120 
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TABLE 1- conld. TABLE I - con/d. 

MONTH & DATE HOUR fOE hEs MONTH & YEAR S DATI HOIJR fOE hE 
Me. Km. YEA." .• s 

Me. Km. 
Mareh 1940 3 18.00 ;,·00 135 

10.00 4·25 120 March IO~O 1ft 00.00 3·00 95 
20.00 3·20 120 01.00 2 '90 05 
22.00 3'00 105 03.0n 2·50 05 
23.00 2 ·iO 105 Oi.l)O 3·55 121l 

00.00 3·30 105 22 22.00 2 ·70 105 01.00 3 ·20 105 
02.00 3'00 95 23.1HI 2·40 105 
03.00 3 ·00 95 
05.00 2·85 05 U lS.OO 3·20 120 
16.0n 4·60 120 H).OO 3·20 1211 
17.00 4·25 120 2().0f) 2 ·80 105 
18.00 4·2r. 120 22.0n 2 · 60 105 

23.(In 2 ,;)0 105 
7 19.00 3 ·20 120 

20.0n :1 ·50 120 25 22.00 2·65 105 22.00 3·00 120 2:).00 2 ·45 10. 23.00 2 · 70 120 

8 00.00 3 · 20 05 2ft oO.no 2·20 9;; 
01.()0 2'00 95 

10 10.00 3·50 120 
23.0() 3'15 120 28 18.00 3 · Iii 120 

11 00.00 3 ·50 120 19.00 2·85 120 
01.00 2·65 05 20.00 2·511 105 

' 02.00 2·50 95 23.00 2· 8:; 105 
03.00 2·55 nr) 
OHIO 2'45 05 29 20.00 2·70 105 

21.00 2'50 10" 
15 22.00 4·25 120 22.00 3'00 lOr. 

23:00 4·00 105 23.00 3'00 10" 

Patents & Designs Bill in the U.K. 

THE BRITISH GOVERNMENT HAS JUST PUB­
lished the Patents and Designs Bill, recently 
introduced in the House of Lords. The 
Bill seeks to improve the patent law and 
thereby stimula.te scientific and technical 
development ill industry. It proposes to 
implement a large number of recommenda­
tions made by the expert committee, 
known as the Swan Committee, set up five 
years ago. 

An important feature of the Bill is the 
provision of remedies for the abuse of patent 
rights or insufficient use of patented inven­
tions. These provisions are directed not 
only against notorious types of abuse such 
as deliberate suppression of patented 
inventions but also cover cases where an 
invention is not being worked to the fullest 
possible extent, or where an export market 
is not being supplied or the working of an­
other patent is hindered by the refusal of the 

patentee to grant a licence on reasonable 
terms. Provision is 'also made for action 
by a Government Department in the public 
interest. There is no doubt that the Patents 
Enquiry Committee set, up by the Govern­
ment of India will carefully consider the 
feasibility Gf incorporating similar provi­
sions in the Indian Patent Law. 

The Bill embodies numerous other pro­
posals of reform amdng wh.ich, to mention 
only a few, may be noted the 'extension of 
the grounds of opPosition to check the grant 
of worthless patents, direction of all appeals 
from the Controller's decision to the Patent 
Appeals Tribunal, right of an exclusive 
licencee to take infringement proceedings in 
his own name and the manufacturer's right 
to obtain a declaratory judgement to resolve 
doubts whether a particular manufacture 
which he proposes to undertake would 
infringe a specified patent. 



B lOS FIN A L REP 0 R T No. 1363 

German Dyestuff Industry * 

K. VENKATARAMAN 

(Colltitmed from May issue) 

A P PEN D I X 67 

2-AMINOANTHRAQUINONE 

In an autoclave ( 9 cu. m.) are introduced 
2-chloroanthraquinone ( 1,400 kg.). ammonia 
25 per cent (4,400 kg.), water (1,100 kg.) 
and arsenious acid 80 per cent (64 kg.). 
The autoclave is heated to 207°C. and a 
pressure of 45 atm. It is maintained 
at this temperature for 24 hr. At the 
end of the reaction the outlet valve 
is opened and ammonia absorbed in an 
absorbing vessel in the course' of 8 hr. The 
gas is first passed through a Spitz cylinder, 
then 2 worm coolers and finally into an 
absorber in which water (500 1.) is placed. 
After the ammonia gas has been let off 
from the autoclave, it is filled with water 
(2 cu. m.). and the contents filtered. The 
filter cake is washed with warm water until 
there is no ammonium chloride in the filtrate. 
The filter cake is then dried when the crude 
amine ( 1,260 kg.) of purity 88 per c~nt is 
obtained. The yield is 87 per cent of theory. 

APPENDIX 68 

4-AMINO-l : 9-ANTHRAPYRIMIDINE 

CH 
I " N N 

cc)j 
8 N~l 

formaldehyde 30 per cent (1'0 kg.) and 
Ludigol (0'375 kg.) are heated in an iron 
autoclave for 15 hr. at 88°-92°C, (pressure 
about 2 atm.). After cooling, the product 
is filtered, washed neutral with water and 
dried. Yield, 0'51 kg. of crude product. 
. The crude product is purified by dissolv­
ing in sulphuric acid, 96 per cent (5'0 kg. ). 

, The sulphate is then precipitated with the 
addition Of water (2' 5 kg.) in a dropwise 
manner at 100°C. After cooling, small 
needles of crystalline sulphate are filtered 
off and washed with sulphuric acid 58 per 
cent ( 2'0 kg.). The sulphate is pasted with 
hot water and decomposed wi,th ammonia, 
filtered and washed neutral with hot water. 
Yield 0'42 kg. of pyrimidine = 84 per cent 
of 1: 4-diaminoanthraquinone used or 81 
per cent ,of theory. 

A P PEN i> I X 69 

INDANTHRENE YELLOW 7GK POWDER 
(CRUDE) 

CH 
/ ~ 

N N 

The above dyestuff is prepared by ben­
zoylation of Pyrimidine AFS with p-chloro­
benzoyl chloride in nitrobenzepe in pre­
sence of acid-binding agents like pyridine. 

In an enamelled vessel provided 'with an 
agitator and an oil bath are introduced 
Pyrimidine AFS (60 kg.), nitrobenzene 
( 300 kg. ), pyridine (30 kg.) and p-chloro­
benzoyl chloride (66 kg.). The con-

I : 4-Diaminoanthraquinone, sublimed (0'5 tents are heated to 125°-130°C. and main­
kg.), ammonia 30 per cent (1'0 .kg.)" tained at this temperature for 3 hr. The 

* The documents mentiQned in the report are available for consultation at Technical Information 
and Document Unit, German Division, Board of Trade, 40 Cadogan Square, London, S.W. 1. 
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benzoylation sets in at about 120°C. and 
finishes as a rille in 90 min. The contents 
of the vessel are maintained for a further 
2 hr. at 125°-130°C. The vessel is allowed 
to cool without stirring and filtered. The 
filter cake is washed with nitrobenzene 
( 200 kg. ) till the filtrate is yellowish. The 
filter-pressed material is then freed fro~ 
nitrobenzene and dried. From 60 kg. Pyri­
midine, 90 kg. Indanthrene Yellow 7GK 
Powder (crude) .are obtained, the yield 
being 91 '2 per celh of theory. 

For obtaining the dyestuff in paste form, 
it is dissolved in sulphuric acid, 96 per cent, 
and reprecipitated. 

APPENDIX 7'1. 

1-N ITROANTHRAQUINONE-2-CARBOXYLIC 
ACID 

o .. N02, CC))COOH 
II 
o 

warm water till the wash water does not 
contain the sodium salt of the desired acid. 
The filtrate and wash water are collected 
in an acid-resistant vessel of capacity 
22 cu. m., and acidified with sulphuric acid, 
96 per cent, (80 kg.) till the solution is 
acid to Congo paper. After brief stirring, 
the precipitated nitrocarboxylic acid is 
filtered, washed neutral with cold water 
and dried. Yield 560 kg. = 90 per cent of 
theory. 

APPENDIX ,. 

INDANTHRENE BLUE RS 

In a 5 cu. m. cast-iron vessel with stir­
rer are introduced 1,000 kg. caustic soda 
and caustic potash mixture of composition 
67-68 per cent potassium hydroxide and 
27-28 per cent sodium hydroxide and 200 
kg. water-free sodium ' acetate. Then, at 
180°C., in the course of 20 min., are intro­
duced 500 kg. ~-aminoanthraquinone (86-
87 per cent) (= 436 kg. of ~-aminoanthra­
quinone calculated at 100 per cent) from 
an automatic balance. After the addition 
is over a mixture of 60 kg. sodium nitrate, 

In an acid-resistant 22 cu. m. vessel with 40 kg. potassium hydroxide and 20 kg. sodium 
lead stirrer is introduced a mixture of sul- hydroxide, uniformly powdered, is introduced 
phuric acid 96 per cent (2,200 kg.) and in the course of 2t hr. The temperature 
sulphuric acid 58°Be: ( 10,800 kg.). To this of the melt should not rise above 200°-225°C. 
is added I-nitro-2-methylanthraquinone It is then stirred for half an hour and sucked 
calculated at 100 per cent (640 kg. ) in 2 off into a cylindrical vessel, 16 cu. m. capa­
lots. A warm solution of sodium dichromate city, containing 11 cu. m. of water at 40°C. 
( 1,280 kg. ) in water ( 640 kg.) at 50°C. is The Indanthrene fusion vessel is then 
run in during 6 hr. The temperature is rinsed with 2 cu. m. of water. The tem­
now raised in 6 hr. to 65°C. and the mix- perature in the vessel rises to 60°-65°C., 
ture heated at this temperature till no more and it is cooled to 45°-48°C. in the course 
of the carboxylic .acid is formed (24 hr.). of 2 hr. by jacket cooling. It is then vatted 
At the end of this period, 10-15 per cent of by the addition of 750 kg. sodium hydro­
unconverted nitromethylanthraquinone is sulphite (14-15 per cent) under stirring. 
present. Further oxidation ,serves no useful After allowing to stand for 2 hr. , it is fil­
purpose as it takes a disproportionately tered on a 36-plate filter press. It is then 
long time. The reaction miKture is diluted washed with 1,6001. water at 25°-30°C. and 
with ice and water, cOQled to 25°-30°C. and 150 kg. sodium hydrosulphite (14-15 per 
filter pressed. The filter cake is washed cent) and finally washed with water until 
neutral to Congo paper with cold water. the filtrate is not very blue but pale green. 

The crude product is stirred in an alkali- The filter cake is then blown out with air. 
resistant vessel of capacity 20 cu. m., The filter cake j s then introduced into a 
provided with a stirrer, with 15 cu. m. water rubber-lined 8 cu. m. oxidation vessel pro­
at 80°C. At this temperature caustic alkali vided with rapid stirring and containing 
solution 400 Be (200-250 kg. ) diluted with about 1 cu. m. water and 20 kg. sodium hy­
the same quan,tity of ~ater is run in. The droxide, and oxidized at 60°C. for IJ-2hr. 
solution is tested with .. Triacen " paper 2 lots (total about 490 kg. Indanthrene 
till it does not become red. A ' further Blue RS calculated 100 per cent) are then 
quantity of caustic alkali (5-10 kg.) may . combined and sucked off into a lead-lined 
be necessary. The mixture is stirred for cast-iron vessel of 24 cu. m. capacity or in 
1 hr. at 80°C., filtered hot and washed with a 14 cu. m. lead vessel, both provided with 
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stirring ; for each double lot are placed in 
the vessel 4 cu. m. water at 60°C. and 160 kg. 
sulphuric acid 66°Be. The slightly acidic 
dyestuff is then filtered off in a wooden 
press, washed neutral and dried (Indan­
threne I,3lue RS Powder crude), or filtered 
in a rubber-lined Imperial filter and washed 
neutral. 

The press cake thus obtained is reckoned 
as Indanthrene Blue RS, moist, calculated 
100 per cent . Yield per lot 245 kg. Indan­
threne Blue RS moist, calculated 100 per 
cent = 56 per cent of addition = 56·5 per cent 
of theory. 

For the production of Indanthrene Blue 
RSN, the above product is pasted with 10 
per cent Tamol solution and dried in 6-7 hr. 
The dried product is then finely powdered in 
a Raymond mill and mixed in a mixer with , 
sodium carbonate and disodium phosphate 
and marketed as Indanthrene Blue RSN. 

A P PEN D I X 74a 

INDANTHRENE BLUE BC 

Indanthrene Blue RS is chlorinated in 
sulphuric acid (92 per cent). containing 
manganese dioxide, to the dichloro deri­
vative of the azine. The filter-pressed 
material is then dissolved in oleum and 
reduced to dichloroindanthrone by the 
addition of anthracene disulphonic acid. 

In an iron vessel of capacity 3·2 cu. m. 
fitted with a rapidly revolving stirrer are 
introduced sulphuric acid (96 per cent ; 
3,500 kg. ) and Indanthrene Blue RS powder 
calculated at 100 _ per cent (350 kg. ), 
and stirred till a complete solution is 
obtained. Water (175 1.) is now added 
in a thin stream, when the temperature 
rises to 50°-55°C. Finely powdered manga­
nese dioxide (about 90 per cent purity; 
17· 5 kg. ) is then added and the vessel dosed. 
At 50°-55°C. chlorine gas (210-230 kg.) 
is led in at an hourly rate of 15 kg. When 
the chlorine content of the product reaches 
to 13·7 per cent , the product is filter pressed 

arid stirred with sulphuric acid . 58°Be 
( 500 kg. ) and diluted with water (400 1. ). 
The sulphuric acid percen.tage of the mix­
ture should not now go below 55°Be. The 
product after dilution has a strength of 
58°Be. After standing for 40 hr., the 
product is filter pressed and filter cake 
washed with sulphuric acid 58°Be (1 ,000 kg.). 

The washed filter cake is I;lOW dissolved 
in a mixture of oleum (24 per cent ; 2,000 
kg.) and sulphuric acid (96 percent ; 500 kg.), 
the temperature not being allowed to ri~e 
above 350°C. Anthracene disulphonic acid 
( 50 kg. calculated at 100 per cent) is now 
added and the temperature brought to 60°C. 
The mixture is kept till a test shows that 
the product is reduced; time taken is 10 
hr. After cooling to 30°C., oleum (24 
per cent; 300 kg. ) is added and the solution 
precipitated under stirring , in a 15 cu. m. 
vessel with warm water at 50°-60°C. The 
dyestuff is filtered and washed neutral with 
warm water. About 370 kg. Indanthrene 
Blue BC calculated at 100 per cent is 
obtained. 

A P PEN D I X 75a 

4: 4'-DIBENZANTHRONYL 

In a 3 cu. m. iron vessel provided with a 
stirrer are introduced pure isobutanol ( 385 
kg. = 450 I. ), powdered caustic potash (90 
per cent ; 500 kg.) and water-free sodium 
acetate (60 kg.). It is heated by closed 
steam to 140°-145°C. in about 2 hr. when 
isobutanol distils over and is returned from 
the condenser. It is stirred at this tempera­
ture for 1 hr. and cooled to about 100°C., 
when finely powdered sublimed benzan­
throne ( 200 kg. ) is introduced In the course 
of 1 hr. By the addition of benzanthtone 
the reaction mixture becomes rather viscous, 
so that the number of revolutions of the 
stirrer is reduced to 15-20 r.p.m. ( Forset­
Enor device) . The reaction is exothermic, 
so that towards the end of the addition of 
benzanthrorre-the inner temperature is 112"'e: 
It is stirred at this temperature for 1 hr. 
Then isobutanol ( 100 kg. ) is added into the 
thick reaction mixture whereby the inner 
temperature falls to 105°e., and the fusion 
mixture becomes thinner, so that the 
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reaction mass can be stirred at the full speed 
of the stirrer. The reaction mixture is 
now cooled to 90°e. by water, cold water 
(1,0001.) added, and by further cooling the 
temperature brought to 25°-30°e. The 
reaction mixture is then stirred for 30 min., 
and the lower 30 per cent aqueous potas­
sium hydroxide layer is run off. In the 

. vessel there is a deep-green paste which is 
a suspension of leucodibenzanthronyl in 
isobutano1. It is diluted with 400 1. water, 
and a solution of 80 kg. bleaching liquor in 
600 1. water is run in, stirred for 30 min., 
and an azeotropic mixture of isobutanol 
with water is distilled over (inner temperature 
900 -92°e.). This azeotropic mixture sepa­
rates into 2 layers, the upper layer contain­
ing 83 per cent isobutanol and the lower 
layer 5 per cent isobutanol. The lower 
watery layer is run . into the vessel till the 
inner temperature rises to 101°-102°e. · The 
light-green mass is sucked off into a 22 cu. m. 
diluting vessel in which are introduced 2 
cu. m. warm water. The vessel is rinsed with 
warm water and the diluting vessel filled 
with water to 8 cu. 1)1., heated with open 
steam to 900 -95°e. and stirred at this tem­
perature for 1 hr. It is then filtered through 
an iron filter press and washed with warm 
water. The pressed cake is dried under 
vacuum in an iron 3 cu. m. "Venuleth". 
Yield of dibenzanthronyl (82 per cent) is 
200 kg. which is 82'3 per cent of theory. 

A P PEN D I X 75b 

2 : 2-DlHYDROXYDIBENZANTHRONE 

In a 3'2 cu. m. iron vessel provided with 
a stirrer are introduced 96 per cent sulphuric 
acid ( 2,000 kg. ), 75 per cent sulphuric acid ' 
(2,500 kg. ) and 4: 4' -dibenzanthronyl 
100 per cent (155 kg.). The mixture is 
stirred till the whole of the dibenzanthronyl 
is dissolved. After cooling to 15°e., pyro­
lusite ( 192 kg.) is added in 2-4 hr. in such 
a Ilianner that two-thirds of it is added at 
15°-25°e. and a third at 25°-35°e. through a 
5 mm. mesh sieve. It is kept at 35°(:. for 
2 hr. and then filtered through an iron press. 

The pressed cake (dihydroxydibenzan­
throne and manganese sulphate plus 

matrix) is stirred at ordinary temperature 
in an iron stirring vessel of 3'2 cu. m. capa­
city with monohydrate ( 3,000 kg. ), till the 
dihydroxydibenzanthrone goes iilto solu­
tion. It is filtered through 2 resistant, 
revolving filters, each of 7 cu. m. c.apacity, 
and washed with 96 per cent sulphuric acid 
(3,000 kg.) . The filtrate is diluted with 
water to 500 Be in a lead diluting vessel of 
capacity 10 cu. m., cooled to 50°e., and 
filtered. The pressed cake in 3 portions 
is stirred in a resistant stirring vessel of , 24 
cu. m. capacity with water (15 cu. m.), 
and bisulphite solution 38°Be ( 1,200 kg.) 
added. The mixture is boiled with open 
steam for 4 hr., filtered, washed neutral, and 
dried under vacuum at 130°C. Yield of 
dihydroxydibenzanthrone 100 per cent is 
161 kg. (98 per cent of theory). 

A P PEN D I X 75c 

INDANTHRENE BRILLIANT GREEN FFB 
POWDER (CRUDE) 

OMe Me.a 

In an enamelled pressure vessel' of capa­
city 3 cu. m. provided with a stirrer and an 
oil bath for heating is introduced trichloro­
benzene (1,800 kg.). From another ves­
sel provided with an agitator is introduced 
a suspension of caustic potash ( 200 kg. ; dry 
content 99 per cent) in trichlorobenzene 
( 250 kg.). The contents of the vessel are 
now heated to 180°-190°C. At this tempera­
ture is introduced from another vessel a 
suspension of dihydroxydibenzanthrone ( 150 
kg. ; calc. 100 per cent) in trichlorobenzene 
(300 kg. ). . 

The vessel is now heated to boiling and 
maintained at this temperature for 1!,-2 hr., 
when a mixture of trichlorobenzene and water 
(120-150 kg.) distils over. After cooling 
to 206°-208°e., methyl benzenesulphonate 
( 300 kg.) is added in about 3 hr. in small 
lots. The contents of the vessel are now 
brought to the boil and maintained at this 
temperature for 3 hr. 

After cooling to about 180°e. the contents 
of the vessel are filtered off and the filter 
cake is washed with hot trichlorobenzene 
(1,000 kg.) at 180°C. The filter cake is 
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freed from trichlorobenzene and dried. 
Indanthrene Brilliant Green FFB Powder 
( crude) obtained is 141 kg., which is 94 per 
cent on the dihydroxydibenzanthrone used. 

The dye (300 kg.) is made into paste 
form by dissolving in sulphuric acid ( 90 per 
cent; 4,500 kg. ). immersing in cold water, 
filtering and washing. neutral. 

Trichlorobenzene used in the above re­
action is recovered, -about 100 kg. being lost 
in each batch. 

A P PEN D I X 76 

DIBENZANTHRONYL SULPHIDE 

In a wrought iron autoclave of capacity 
4 cu. m. for 15 atm. pressure with' an el­
liptical iron stirrer and steam jacket, 1,420 kg. 
sodium sulphide solution 15 per cent 
( = 213 kg. sodium sulphide calculated 100 
per cent) and finely powdered sulphur 
( 45 kg. ) are heated at 80°C. under stirring 
for 30 min. to bring the sulphur into solu­
tion, then cooled to about 30°C., and the 
operation carried on without stirring. 

About 1,500-1,800 kg. bromobenzanthrone 
press cake ( = 800 kg. bromobenzanthrone 
calculated 100 per cent) are added, while 
a week current of nitrogen is passed through. 
Now the autoclave is closed and to remove 
the air nitrogen at 1·5 atm. pressure is passed 
in and again released. Then the apparatus 
is filled with warm water up to 3·7 cu. m., 
closed again and the air once again displaced 
by introducing nitrogen. The mass is now 
heated to 135°C., whereby a pressure of 
3'5-4'5 atm. is developed and stirred at 
this t~mperatute for 40-50 hr. After cool­
ing to 50°C., the mass is pressed into a 
wn;mght iron14 cu. m. capacity stirring ap­
paratus provided with "Balken" stirrer, 
containing 2 cu. m. warm water. The 
diluted content is filled into 12 cu. m. with 
washing water. After the addition of 70 
kg. caustic soda 400Be the product is 
filtered in an iron filter press, and washed 
to neutrality with warm water . ( duration 
of washing is about 12 hr.). The filtrate 
and the washing flow into a vat containing 
waste sulphuric acid. The pressed mass 

is dried in a vacuum drying cupboard with 
low pressure · steam. Yield, 648 kg. of 
dibenzanthronyl sulphide dried = 102·2 per 
cent of theory. 

A P PEN D I X 77 

ISODIBENZANTHRONE 

In a 3 cu. m. iron stirring vessel of capacity 
3 cu. m. provided with a steam jacket are 
introduced isobutanol (600 kg. = 750 1.) 
and powdered caustic potash (90 per cent; 
300 kg.). These are heated to boiling 
and maintained under reflux for 1 hr. (inner 
tempera~ure about 140°C.). After cooling 
to about 70°C. , finely powdered dibenzan­
thronyl sulphide (200 kg.) is introduced 
under stirring. The reaction mixture which 
is now at 60°C. is heated to 126°-128°C. 
whereby the alcohol begins to reflux. After 
about 2 hr. the reaction is complete. 

A fusion sample diluted with water and 
vatted with hydrosulphite and alkali gives 
only a little dark filter residue. A yellow 
filter residue, which gives a blue solution 
with concentrated sulphuric acid and like­
wise a yellow outflow of filtrate from the 
filter, shows the presence of dibenzanthronyl 
sulphide. 

When the correct test is obtained, pure 
isobutanol (100 1.) . is pumped into the 
melt, cooled to 100°C. , and water or water 
separated during isobutanol recovery (100 
1.) added, whereby the temperature falls 
to 60°C. Then an azeotropic mixture of 
isobutanol and water is distilled over by 
heating the mixture to 90°-92°C., the lower 
watery layer of dilute isobutanol (5 per 
cent) being run back till the inner tempera-_ 
ture is 101°-102°C. The dark-violet melt 
is introduced into a rubber-lined 14 cu. m. 
diluting vessel in which 8 cu. m. of water 
are placed, any substance remaining in the 
vessel being rinsed with water into the 
diluting vessel. This is heated with open 
steam to 95°-100°C., maintained at this 
temperature for 1 hr., and air blown through 
it without heating for 8 hr. The oxidation 
is complete when a sample on filtration 
does not give a red-violet filtrate. By the 
addition of cold water the temperature is 
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brought to 60°C., filtered through an iron 
press and washed well with warm water. 
The filter-pressed material is dried in an 
iron "Venuleth" under vacuum. Yield 
about 187· kg. of about 80 per cent isovio­
lanthrone (80'6 per cent of theory). 

The watery isobutanol containing about 
18 per cent by weight of water is recovered 
in a fractionating column. Abput 6 per 
cent of isobutanol is lost in the process. 

A P PEN D I X 79 

DIANTHRAQUINONYL PHTHALIDE POWDER 
(CRUDE) 

It is prepared in 2 stages. In the first 
stage 1-chloro-2-aminoanthraquinone is con­
densed with phthalic anhydride in presence 
of ferric chloride, when water is split off, 
and l-chloro-2-phthalimidoanthraquinone is 
formed. In the second stage 2 molecules 
of 1-chloro-2-phthalimidoanthraquinone are 
linked together by the action of metallic 
copper. 

Details of Process: First Stage - In an iron 
1·5 cu. m. pressure kettle, provided with 
stirrer and oil bath, is introduced first 170 
kg. trichlorobenzene and, under stirring, 
233 kg. 1-chloro-2-aminoanthraquinone 90 
per cent ( 200 'kg. at 100 per cent ), followed 
by 132 kg. distilled phthalic anhydride and 
4·4 kg. sublimed ferric chloride. The kettle 
contents are heated for 5-6 hr. at 215°-
220°C. inner temperature, and for 1 hr. 
at 220°-230°C., whereby water and trichloro­
benzene are distilled off. To facilitate 
the removal of water, a feeble stream of 
nitrogen is sucked through the kettle. After 
the attainment of 220°C. inner temperature, 
a minimum of 90-100 kg. of the mixture 
shorlld be distilled (controlled throu'~h 
weighing). The melt is held at 230°C. 
for 5 hr. and cooled down to 100°C. 

Second Stage - The melt is diluted with 
300 kg. trichlorobenzene and heated again 
to boiling temperature (217°-220°C.) and 

held for 3 hr. at the boil, during which a 
slow stream of nitrogen is maintained through 
the kettle. Water distils over mixed with 
trichlorobenzene such that in the stated 
time 100 kg. mixture are collected. The 
kettle is cooled down to 200°C. and by hand 
within 1 hr. are introduced 88 kg. copper 
powder: The mixture is heated to boiling 
temperature and mail}tained for 4 hr. 
Then the hot melt is diluted with 600 kg. 
trichlorobenzene, the kettle cooled to 130°C., 
and the product filtered in a closed filter 
press. The filter cake is washed with 
700 kg. trichlorobenzene, and then dried 
in the Venuleth. Yield, about 459 kg. 
dianthraquinonylphthalide powder crude 48 
per cent = 220 kg. calculated 100 per cent. 

A P PEN D I X 82 

INDANTHRENE RED RK POWDER 
(CRUDE) 

I-Nitroanthraquinone-2-carboxylic acid is 
heated in o-dichlorobenzene with ~-naph­
thylamine in presence of arsenic trichloride 
to give 1-~-naphthylaminoanthraquinone-
2-carboxylic acid , and this is cyclized by 
heating to boiling. 

In an enamelled vessel of capacity 3 cu. m. 
fitted with a stirrer and an oil bath are 
introduced o-dichlorobenzene (3,000 kg.), 
nitrocarboxylic acid (calc. 100 per cent; 
150 kg. ), ~-naphthylamine (162 kg.) and 
arsenic trichloride ( 33 kg.). Under stirring 
the temperature is raised to boiling in about 
4 hr. (oil bath temperature about 235°C. ). 
After about 3 hr., when the inner tempera­
ture is 155°C., the distillate is collected. in 
a vessel of capacity 3 cu. m. in which a 
solution of caustic soda (20 kg.) in water 
(800 1.) is placed. When the inner tem­
perature reaches 181 °C., about 500 kg. of 
distillate is collected. The reaction mixture 
is now kept vigorously boiling (inner tern·· 
perature 184°C. ) for 3 hr., in which period 
for every 30 min. about 300 kg. of distillate 
are collected. The total distillate collected 
in 6 hr. is 1,800 kg. The reaction mixture 
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is then maintained for a further 4 hr. under 
slow boiling so that a very small quantity 
of distillate passes over (oil bath tempera­
ture about 205°-210°C., inner temperature 
183°C. ). The contents are now allowed to 
cool without stirring, blown into a filter 
press, and the filter cake is washed with 
o-dichlorobenzene (1,500 kg. ). The filter 
cake is then freed from o-dichlorobenzene 
with steam, and dried. 

The solvent is recovered from the distillate 
by separating from the aqueous sodium 
arsenate solution , and distilled in a vacuum 
pan with addition of soda (35 kg.). The 
dichlorobenzene lye from the filter press 
is treated with a third of its weight of con­
centrateCl sulphuric acid, stirred, and then 
with the addition of soda ( 12 kg.) distilled 
in a vacuum pan. Yield 151'5 kg. of 
Indanthrene RK Powder Crude calculated 
100 per cent . The dyestuff is converted 
into a paste by dissolving in sulphuric 
acid (96 per cent), and precipitat­
ing with water. 

A P PEN D I X 83 

INDANTHRENE OLIVE GREEN B _ 
'( PASTE) 

o NH 

c¢6 (I) 
o o 

3 - Benzanthronyl- l-anthraquinonylamine 
(I) obtained by the condensation of 3-bromo­
benzanthrone with cx.-aminoanthraquinone· 
is cyclized in isobutanolic potash to give 
the above dyestuff. 
. In a vessel of capacity 3 cu. m. provided 

with a stirrer and a steam jacket are intro­
duced isobutyl alcohol pure ( 1,000 kg.) and 
caustic potash 90 per cent (150 kg.). 
By heating under stirring the temperature 
of the mixture is raised to boiling, and 
powdered (I) (200 kg.) is added together 
with isobutanol 200 kg. in about 30 min. 
In about an hour's time die reaction sets 
in which is shown by the thickening of 
the mixture. The contents of the vessel are 

heated for 1 hr. more and then in 2 hr. iso­
butanol is distilled off. Cold water (700 1. ) 

"is now added and the inner temperature 
brought to 80°C. Isobutanol is now steam 
distilled for about 6 hr. The reaction 
mixture is then diluted with water, blown 
out with air, filtered at 60°C. and washed 
acid free. Yield of Olive Green B 100 
per cent is 200 kg. About 85 per cent of 
isobutanol used is recovered. " 

APPENDIX 91 

NITRAZOL CF EXTRA (PNA-OS = BORO­
FLUORIDE) 

p_NITROPHENYLDIAZONIUM BOROFLUORlDE 

Diazotization -

N ct o +O'3HcI + NaCI+2H10 

NO~ 

In a small diazo-
tization vessel are 
introduced 32'5 1. 
water, 35 kg. ice and 
203 kg. hydrochloric 

" acid 30 per cent 
( = 60'8 . kg. 100 per 
cent). To this, 22'5 
per cent hydrochloric 

" acid is added in about 
3 hr., a mixture of 
100 kg. p-nitraniline 
100 per cent and 52·5 

kg. sodium nitrite 100 per cent ( 5 per cent 
excess of the theoretically required amount ). 
The temperature is maintained at 5 0 _10°C. 
The time for diazotization is U-3 hr. The 
mixture must always show the" presence of 
nitrite and acid (direct test), and it is 
finally stirred for 2 hr. to complete the 
reaction , then cooled to ' DoC. Then 
are introduced 1 kg. carboraffin dry 
and, after 10 min., 2 kg. kieselguhr. After 
stirring for 10 min. at O°C. , the mixture 
( 3601. ) is filtered, and the residue washed 
with 35 1. water. 

Separation of Diazonium Borofluoride­
In the clear diazo solution are intro­
duced 83 kg. borax Ia refined powder 
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""eet o +0'25 (NalB40 7, IOH10) +4HF = 

NO~ 

( = theoretical+20 per cent) and 69'9 kg. 
hydrofluoric acid 100 per cent (= theoreti-

. cal+20 per cent) in 3 aliquots. The two are 
added alternately, beginning with borax, 
which, for the purpose of solution, is stirred 
for half ari hour whereby the reaction 
remains acid. Before the hydrofluoric por­
tion is run in, it is cooled to O°e. After 
the ' addition of the last portion of hydro­
fluoric acid, the mixture is stirred for 2 hr., 
and cooled to O°e. The volume is now 
500 I. The precipitate is then filtered, 
washed with 37'5 kg. ice water and centri­
fuged. Yield, moist, 178 kg. 

Mixing & Drying - The centrifuged dia­
zonium salt is mixed with dehydrated 
Glauber's salt in the ratio of 2: 1,.and dried 
at 400-45°e. for 36 hr. 

Standardization - .The standardization is 
carried out with alumina 23 per cent, and 
the balance with Glauber's salt and vacuurri . 
salt, so that the concentration corresponds 
to 22:5 per cent of the Fast Base. Yield is 
95-96 per c~nt. In a small diazotization 
system, 300 kg. base 100 per cent can be 
handled. 

APPENDI X 95 

FAST BLACK SALT G (ESG-DS) 

1. T etrazotization of p : p' - diamino­
diphenylamine Sulphate - In the large pre­
warmed diazotization vessel are introduced 
1,000 1. water at 80°e., and, then, under 

stirring 100 kg. diaminodiphenylamine sul­
phate moist 100 per cent (222 kg., purity 
45 per cent), f.ollowed by 186 kg. calcium 
chloride lye (30 per cent by weight = 55'8 
kg. 100 per cent). Hereby separates coarse 
crystalline calcium sulphate. At the end of 
the addition, the mixture is cooled to room 
temperature, under stirring, 184 kg. hydro­
chloric acid 30 per cent ( = 55'2 kg. 100 per 
cent) are added, and cooled to 20°C. by 
brine. For the diazotization, the mixture is 
cooled to O°e. by adding 447 kg. ice. At 
the beginning of the diazotization, about 
25 I. of the base suspension are withdrawn. 
The total acidity reaches to: 1,000 kg. 
added water, 130'2 kg. water from calcium 
chloride solution, 73 kg. water from the 
base sulphate moist, 184 kg. hydrochloric 
acid, and 446'8 kg. ice water; the result 
being 1,834 kg. diluted hydrochloric acid of 
3 per cent by weight. Here the sulphuric 
acid is not calculated as sulphate of the 
base. Then, under brine cooling, diazotiza­
tion is carried out with 133'2 1. sodium 
nitrite solution 52'1 vol. per cent = 69'4 kg. 
100 per cent = theory, diluted with 213 I. 
water (i.e. with 346'2 1. sodium nitrite solu­
tion 20 vol. per cent). The diazotization 
time is about 60 min. and the temperature 
00_10°e. The speed of diazotization is at 

first quick, and is then slow. Test 
for nitrite. The diazotization is 
complete when the test shows a 
yellow stain. No large nitrite 
excess is permitted, and any 
excess is now removed with the 
withdrawn sulphate of the base 

(25 1.). Finally, some 
nitrite solution is added 
so that there is a slight 
excess of nitrite. Tlie 
volume of the diazo 
solution with foam = 
2,600 1. This is filtered, 
and the filter washed 
with 2 X 250 I. water. 
The volume of filtered 

diazo solution = 2,6001. 
. 2. Prepal'ation of Amino-p-cresol Ethyl 
Ether ( " Kresaminathyl " ) - In the dissolv­
ing vessel are introduced 500 I. water at 
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OEt. for half an hour. Volume with 

+I ' IHCI = ONH2 ~cl 
+O' IHCI 

foam = 6,500 I. Now the inter­
mediate substance is collected in 
the filter press, and the coupling 

MG. (11) 

70°-80°C., and without stirring, 77'8 kg. 
Kresaminathyl 100 per cent ( = 78:4 kg. of 
purity 99'2 per cent = theory + 2'5 per 
cent). After about 20 min. the Kresamin­
athyl liquefies. Now are run in under 
stirring 69 kg. hydrochloric acid 30 per cent 
( = 20·7 kg. 100 per cent = theory + 2'5 
per cent). The base goes completely in 
solution. Carboraffin dry ( 1 kg.) is added, 
stirred for 15 min., diluted with 500 I. water, 
and the mixture filter pressed. The vessel 
and press are rinsed with 300 I. water. The 
volume of solution, now in the coupling 
vat , is made up to 2,950 I. at 50 _10°C. by 
about 1,000 I. water and about 500 kg. ice. 

MGt 

vat rinsed with about 1,000 l. 
I1)other liquor. The press is then 
blown dry. 

~. Preparation of Sodium Acetate SolU­
tion - For 100 kg. diaminodiphenylamine 
sulphate 100 per cent are employed 213 kg. 
sodium acetate crystals dissolved in 600 I. 
water at 35°-40°C. under stirring, whereby 
all goes into solution and the temperature 
is 50 _10°C. The volume is now 725 I., and 
this sodium acetate solution is run in as 
described in (3). The dissolving vessel, 
after the removal of acetate solution, is 
rinsed" with 50 I. water. 

5. Diazotization of Intermediate Substan­
ces (I I I) - The intermediate substance ( III ) 
is removed from the filter press and suspen­
ded in the coupling vat with about 5,0001. 

water at 30°C. The 

I'IHCI H2NQN-- NONH OH2Ct (I)+( II) ___ -+HCI, -

volume is made up 
to 6,000 1. at 23°C. 
Then are added 
123 kg. hydrochloric 
acid 30 per cent oft 

(m) , ( = 36'7 kg. 100 
per cent). After 
stirring for half an 

J . Coupling to form 
the I ntermediate Pro­
duct - The tetrazotized 
solution is, under stir­
ring, introduced into 
the coupling vat. Time 
of addition is 15 min. 
and coupling tempera­
ture 50 _10°C. The diazo 

( III )+2HCI+NaN02 ----+ 

vessel is rinsed with - 100 I. water. The 
coupling is feeble at the beginning, and in 
order to quicken the coupling, sqdium 
acetate solution is run in under the surface 
of the liquid as described in (4). Time of 
running in 2 hr. ; temperature 50 _10°C. -The 
intermediate substance now separates. 

Test - A test with litmus paper should 
show no more red colouration (also no 
excess of tetrazo salt); it must give with 
diazotized p-nitroaniline solution a brown 
colouration (detection of excess of Kres­
aminathyl solution). After 4-5 hr. stirring 
the coupling is finished. In order that the 
intermediate product should separate as the 
hydrochloride, usually 96 kg. hydrochloric 
acid 30 per cent (= 28'8 kg. 100 per cent) 
and 400 kg. rock saIt are added and stirred 

hour, diazotization IS effected with 69'9 I. 
sodium nitrite lye 52 per cent (36'4 kg. 
100 per cent = theory + 5 per cent). diluted 
with 112 I. water, so that we have a 20 per 
cent nitrite solution. The diazotization 
temperature is 23°-25°C., and diazotization 
time 1 hr. The intermediate product goes 
into solution with a red-brown colour. 

Test for Nitrite 0- Acid - The solution is 
stirred for half an hour after it shows the 
nitrite readion. Hereafter are added 30 kg. 
kieselguhr. After stirring for 15 min. the 
mixture is filter pressed and washed with 
600 1. water. The press is blown dry. 
Volume of filtrate 7,600 I. 

6. Separation of Zinc Chloride Double 
Salt - The clear filtrate is treated with 
76'4 kg. zinc chloride 100 per cent 
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(= theory+l0 per cent) as lye of about 125 
vol. per cent or dissolved in 100 I. water. 
The zinc chloride solution is run in very 
slowly. Volume 7,600 . 1. Then the whole 
is salted with 1,000-1,100 kg. vacuum salt 
( = 15 per cent of volume). The salting 
has to begin very slow~y. After stirring 
for half an hour at 15°e., the prod\lct 
is sucked off. Yield, moist, is about 380 
kg. (purity about 38 per cent; water about 
28 per cent). 

Mixing 0- Drying- The moist diazo salt 
is mixed in a Roland mixer with 220 kg. 
Glauber's salt Rand 25 kg. zinc sulphate 
(-anhydrous). Then it is dried on a Haveg 
sheet in a current of air for 48 hr. at 
400-50°e. 

7. Standardization of the Colour Salt to 
20'5 per cent Purity - The dried, purified 
diazo salt- is mixed -in a mixing machine for 
a short time, and then analysed. It is mixed 
with anhydrous zinc sulphate and Glauber's 
salt till a concentration of 20'5 per cent 
( about 22 per cent) of the base is obtained. 
This strongly diluted diazo salt is then 
powdered in a "Simplex-Perplex grinder " . 
It is necessary to pulverize the salt very 
well and uniformly, 685 kg. Fast Black 
Salt G 20'5 per cent. 

APPENDIX 96 

NAPHTOL AS-SW 

(DOH 

CONI-1 W 
The raw materials used are pure toluene , 

~-naphthylamine, phosphorus trichloride and 
2-hydroxy-3-naphthoic acid. ~-hydroxy­
naphthoic acid (250 kg.) is introduced 
in the reaction vessel, and over it toluene 
( 1,800 kg. ) is run in, and the two are stirred 
together. Under stirring is then added 
~-naphthylamine (190 kg.) and the con­
tents of the vessel heated to 40°e. and 
stirred for 30 min. until all the ~-naphthyl­
amine is dissolved. The temperature is 
then raised to 75°C. in about 30 min., and 
at 75°-85°e. phosphorus trichloride ( 80 kg. ) 
is added in the course of about 5 hr. At 
the end of this addition the temperature is 
raised to 107°e. in the course of 3 hr. and 
the contents maintained at 107°-111 0e. 
for 20 hr. At the end of the reaction tht.! 

contents of the vessel are cooled to 40°e., 
and siphoned off into a distillation vessel, 
to which ' caustic soda ( 75 kg. ) and water 
( 1,0001.) are added. The product is worked 
up as usual. From the above batch 396'7 
kg. of product are obtained of purity 97 per 
cent, the yield thus being 95'3 per cent of 
theory. The m.p. of Naphtol AS-SW is 
245°-247°e., and setting point 240°C. 

A P PEN D I X 106 

p-N ITROSOPHENOL 

One adds in about 5 hr. , at O°C., an aque­
ous solution of 800 kg. phenol, 730 kg. 
caustic soda solution (33 °Be) and 698 kg. 
sodium nitrite (100 per cent) in 5,400 1. 
water to 6,400 I. of a solution of 1,586 kg. 
sulphuric acid ( 95 per cent pure) in water 
under stirring. The temperature is main­
tained at O°e. by the addition of ice. The 
mixture is allowed to settle for 1 hr. and 
the supernatant liquid siphoned off. The 
residue is centrifuged and washed with ice 
water. Yield about 980 kg. paste = 840 kg. 
dry = 816 kg. 100 per cent pure. 

A P PEN D I X 107 

R BASE 

In a 1,3001. vessel, provided with a power­
ful agitator and cooling coils as well as 
jacket cooling, is placed 9,700 kg. of sul­
phuric acid ( 95 per cent pure), and cooled 
to O°C. Herein is added 8 kg. " anthracene 
residue" and 800 kg. carbazole (about 98 
per cent pure) in about 2 hr. After solution 
it is allowed to stand for 3-6 hr. and cooled 
to - 28°e. In another vessel, provided with 
cooling coils, sulphuric acid (95 per cent; 
4,300 kg. ) is cooled to - 10°C., and herein 
592 kg. nitrosophenol, 100 per cent pure 
( = 670 kg. paste), is dissolved. After 
cooling to - 27°e. the sQlution is transferred 
into the condensation vessel of 11 ,500 I. 
capacity. Under more powerful cooling, 
the carbazole solution cooled to -28°e., 
is added to the nitrosophenol solution in 
2~-3 hr., so that the temperature is main­
tained at - 23°C. (volume 9,200 1.). The 
indophenol solution is stirred afterwards 
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for an hour. An excess of nitrosophenol 
should always remain. 

The reduction is carried out in 3 portions. 
A third of the indophenol solution is run 
into a lead tub of 30,000 I. capacity, pro­
vided with an agitator, in about 1 hr., to 
a mixture of 10,000 I. water, 3,000-4,000 kg. 
ice and 170 kg. of iron powder. During 
the time of addition 7,000-8,000 kg. of ice 
is added to maintain the temperature below 
O°c, The temperature should be main­
tained close to - SoC. After additional 
6 hr. of stirring, the temperature comes to 
O°c, The reduction liquor is then green 
in colour. It is warmed to about 20°C, in 
about 2 hr. by means of steam, and then 
pumped at high pressure. The next day 
it is filtered through a filter press and washed 
with water until free of acid. The precipi­
tate is once more treated with 12,500 I. 
of water and filtered. It is first washed 
with water, then with acidified water 
until free of iron. The paste from the 
whole batch (about 4,000-4,500 kg.) is 
dried on a cylinder with a steam pressure 
of about 4 atm. Yield 1,300 kg. dry 
( 1,212 kg. 100 per cent pure; 92'4 per cent 
of theory). 

Hydron BlueRR _ . The ingredients and the 
thionation process are the same as with 
Hydron Blue R. To distinguish Hydron Blue 
RR from Hydron Blue R, the finished dye 
paste is not acidified, but directly dried. 
The product is redder than the R mark, 
but is very variable in colour, tone and 
yield. 

Hydron Blue R (Powder) -- In the fusion 
pot, 1,710 kg. sodium sulphide (Na2S conc.), 
2,.160 kg. sulphur and 1,800 kg. R base 
( leucoindophenol from carbazole and p-nitro­
sophenol) with 8,000 I. butanol are refluxed 
for 36 hr. The butanol is then distilled off 
in 6 parts. To each part in the distillation 
vessel are added 600 1. salt water and 
1,200 I. distilled water, and one-sixth 
of the melt pumped in every 3 parts are 
transferred together to the desulphurizing 
vat, and desulphurized with 200 kg. sodium 
sulphide (crystals) for 1 hr. at 60°-65°C, 
The product is filtered through the press and 
washed free of sodium sulphide with 12°Be 
salt water. The paste is then taken in 
about 12,000 I. distilled water, acidified with 

, hydrochloric acid, stirred for ! hr. at 50°C., 
filtered and washed with water until neutral. 
The paste is made up to about 20-i2 per 
cent with water and dried to specification. 
Yield, about 4,250 kg. of the standard. 

A P PEN D I X 114 

N-ETHYLCARBAZOLE 

((J) 
Et 

In an agitated autoclave of 4,900 1. 
capacity, N-ethylcarbazole (1,800 kg.) and 
caustic potash (630 kg.) are heated to 
150°-160°c', and carbazole (1,340 kg.) is 
then added. The autoclave is closed and 
heated in 6 hr. to 270°C, Water of reaction, 
some, carbazole · and secondary products 
pass over. The formation of potassium 
carbazole is now over. The temperature 
is allowed to fall to 215°c', and the valve 
leading to the receiver closed. Connection 
is established with an ethyl chloride cylinder 
containing 650 kg. ethyl chloride, which is 
healed to 10 atm. by means of a boiling water 
bath. The temperature falls to about 188°c', 
and in a run of about 16 hr. it is brought 
to 234°C. It is now allowed to cool to 
160°C. in 8-12 hr., and excess ethyl chloride 
is blown over. After standing for 3 hr., 
during which potassium chloride is deposited, 
the supernatant base ( 1,600 kg. ) is siphoned 
off into cold water, in which it solidifies. 
Then a further 1,600 kg. are siphoned off, 
and employed for the next operation. 
The residual potassium chloride is brought 
into solution in hot water, the base 
filtered through a filter press, and on 
cooling separated. This base is purified 
and then used as a solvent for the next 
batch. Yield, 1,533 kg. = 98 per cent of 
theory. 

APPENDIX 126 

3-N ITROCARBAZOLE 

To dilute nitric acid from 1,600 I. water 
and 378 kg. nitric acid (400Be) in a stone­
ware vessel with wooden stirrer, are added 
300 kg. iron powder and finely powdered 
carbazole 100 per cent. The stirrer and 
vessel partition are rinsed with 200 I. water. 
The mixture is heated to 75°-80°C. with 
direct steam, and kept at this temperature 
for 4 hr. After addition of 1,000 1. cold 
water, it is filtered through a suction filter 
and washed neutral with cold water. The 
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product is dried at 50°-60°C. 
kg. = 97'2 per cent of theory. 

APPENDIX 129 

ANTHRONETHYLENE 

Yield, 370 

In 1,200 1. of spirit and 104 kg. caustic 
potash, 120 kg, of anthronethane are quickly 
added at 75°C. and a current of air is passed 
in closed vessel through a disc of 2'2 mm. 
'orifice for 6-7 hr. at 76°C. until a blue­
end product is just perceptible under the 
microscope. Then it is filtered through 
a pressure filter and washed with spirit. 
2 parts are stirred with 1,500 1. of water 
and 30 kg. of hydrochloric acid, filtered, 
washed and dried. Yield, 78 kg. 

A P PEN D I X 133 

1: l'-DINAPHTHYL 8: 8/-DICARBOXYLIC 
ACID 

(1) 

800 kg. of the acid (I) as paste are dis­
solved in 2 cu. m. water and 140 1. of soda 
lye '; 61 kg. nitrite are added, and then a 
mixture of 450 kg. hydrochloric acid, 1,600 
kg. ice and 1 kg. nitrite at O°C. Neutralized 
with 800-900 1. soda solution, the diazo 
suspension is run into a mixture of 4 cu. m. 
water, 800 kg. ice, 150 kg. bicarbonate, a 

cuprous chloride solution corresponding tu 
100 kg. copper, and 300 kg. ammonia at 
15°-20°C. It becomes clear after the addition 
of 100 kg. ammonia and the acid (II) is 
precipitated from the filtrate with 450 kg. 
sulphuric acid, filtered, washed and dried 

in vacuum. Yield, 125 kg. as 
100 per cent acid. 

A P PEN D I X 137 

PY!{AZOLGELBKALI 

A mixture of 110 kg. 
pyrazoleanthrone and 215 kg. 
caustic alkali, prepared in a 
mixing drum, is mixed in a 
1,000 1. fusion kettle with 
stirring with a solution of 5 kg. 
caustic alkali in 45 kg. spirit, 
and the kettle closed. The 
temperature rises through heat 
of reaction to 100°C.; it is 

then raised to 125°-130°C. and held at that 
temperature for 6 hr. The fusion is then 
complete. It is then blown under pressure 
at 110°C. and diluted slowly with 500 1. cold 
water. It is then run under pressure into the 
oxidation kettle ( 6,000 1. ), adjusted to 330 1. 
at 60°C., oxidized with air, filtered and the 
paste hydraulic pressed (80 atm.). It is 
dried in vacuo at 80°C. Yield, 100-125 kg. 
dry; 89 per cent of theory. 

A P PEN D I X 138 

INDANTHRENE YELLOW GF 

(a) Crude Melt - In a 1,000 1. melting 
vessel with ethyl carbazole bath are taken 

(II) 

500 kg. of lump sulphur 
at 225°C. Within 5 hr., 
through a funnel and 
screw conveyer, a uniform 
mixture prepared by 
grinding together of 120 
kg. of ~-methylanthraqui­
none and 50 kg. benzidine 
are added. Temperature 
225°-230°C. The inner 
temperature is kept for 2 
hr. at 240°C., further for 

2 hr. at 250°C. and finally 2 hr. at 260°C. 
At 260°-265°C. it is stirred for 3 hr. In 
the end the thick melt is drained out. The 
cooled melt is ground in a disintegrator. 

(b) _ Desulphurization - In a 10,000 1. 
-vessel, 5,100 kg. crystalline sodium sulphide 
are melted with indirect · steam and brought 
to 100°C. In 1 hr. are added 1,830 kg. 
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ground melt and stirred for 3 hr. more at 
102°C" diluted to 9,000 I. and filtered at 
80°-85°C, After washing with a solution 
of ISO kg. sodium 
sulphide in 1,500 1. 
water, and then with 
hot water till filtrate 
is colourless, the pro­
duct is dried at 65°-
700e. Yield, 525 kg. 
crude dry dye. 

(c) Solution it! Sul­
phttric Acid - To 4,200 
kg. 96 per cent sul­
phuric acid in a 5,600 
1. vessel at 50°-100°C, 
are added in 1 hr. 525 
kg. crude dye. Stirred for 4 hr. at 100°c', 
the solution is cooled to 20°C, and poured 
in 5,000 kg. ice and 9,0001. water in 20 cu. m. 
stone vessel and stirred for 3 hr. Final 
temperature 100 e. Filtered through wooden 
press with nitrocellulose cloth and washed 
with cold water for 4 hr. The green paste 
weighs 2,100 kg. of which 21 per cent is 
obtained on drying. 

(d) Pttre Paste - The green paste is 
stirred in a vessel of 5,000 1. with 1,000 I. 
water for 5 hr. It must show a neutral 
reaction. Then it is poured in an alkaline 
stone chlorinating vessel of 22 cu. m. under 
stirring. According to experience the neces­
sary hypochlorite liquor = 3,500 1. (14 per 
cent chlorine) and caustic soda to bring 
caustic soda content to 2'5 per cent are 
added. Stirred for 4-5 hr. and allowed to 
remain overnight, then heated to 100°C, with 
direct steam. When chlorine solution is 
not sufficient, more is added till potassium 
iodide paper after 1 hr. still gives the best . 
Mass is diluted to 15,000 I. and filtered 
through wooden press, and washed with 
hot water till the washing are neutral to 
turmeric. Pure orange wet paste, 1,700 kg. 
= 440 kg. dry. 

A P PEN D I X 140 

INDANTHRENE SCARLET B 

o 

In a double-walled, enamelled vessel are 
introduced dry chlorobenzene (1,600 1.), 
.. rosa-anil" (I) (1~2 kg.), methoxythio­
naphthene (II) (79 kg.) and piperidine 
(8 kg.). These are .heated to 115°e. and 
maintained for 2 hr. at 115°-118°e. At 
this stage, condensation to an 'insoluble 
dye takes place. The dye is filtered off 
at 50°C, and washed thrice with 350 1. of 
warm chlorobenzene (50°c') till the filtrate 
is light in colour. The filter cake is freed 
from chlorobenzene by steam and dried at 
700-800e. The yield is about 190 kg. 'of 
standard dyestuff. 

A P PEN D I X 142 

V AT BROWN IVD 

The" anil " (I) (114' 5 kg. ), 2: I-naphthoxy­
thiophene (60 kg.) and piperidine (6 kg.) 
are stirred in dry chlorobenzene (1 ,350 1.), 
and heated to 115°C, The temperature is 
maintained at 115°C, for 2 hr., and then 
cooled to 70°c' , and the product filtered. 
The filter cake is washed thrice with 300 I. 
warm chlorobenzene each time, freed from 
chlorobenzene with steam, and dried. Yield 
about 160 ,kg. paste or 113 kg. dry powder. 
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A P PEN D I X 147 

VAT SCARLET RM 

Dinaphthyldicarboxylic acid (89'4 kg. ), 
dibromoanthrone (80 kg.), and arsenic 
acid (101 kg.) are dissolved in monohydrate 
( 1,600 kg. ) at 45°C. jn the course of 1 hr., 
and diluted with water (16 I.) when the 

temperature rises to 60°-70°C. Next day 
iodine ( 85 kg. ) is introduced and the contents 
heated to 132°C. in 2-3 hr. and maintained 
at 132°-135°C. for 5 hr. It is then cooled, 
and with the addition of water (400 1.) 
the sulphuric acid concentration is brought 
to 85 per cent. It is now filtered and the 
filter cake washed 5 times with 85 per cent 
sulphuric acid (200 1. each time). The 
filter cake is agitated with 2,000 1. water 
at 45°C. for 4 hr., refiltered and washed free 
from acid. The filter cake is now stirred 
for 1 hr. with warm water (2,000 1.) at 
80°-90°C. and soda lye (240 kg. 33°Be). 
After this it is filtered and washed. The 
yield is 550-650 kg. paste = about 195 kg. 
dry = 86'2 per cent of theory. 

A P PEN D I X 148 

INDANTHRENE BRILLIANT ORANGE RK 

In an enamelled vessel 
of capacity 2,000 1. are 
introduced monohydrate 
(1,550 kg.) and 1: 1'­
dinaphthyl- 8: 8' - dicar­
boxylic acid (188 kg.) 
under cooling. Solution 
takes place first with a 

red colouration, which then turns green. The 
contents of the vessel are allowed to remain 
overnight. Then, under cooling, oleum 65 per 
cent ( 490 kg. ) is run in at 35°C. After co.ol­
ing to 25°C., iodine (1 '3 kg.) and bromme 
( 90' 5 kg. ) are added. The contents of the 
vessel are now heated and agitated. In 
the course of an hour the temperature is 

o 

8r 8r 

o 

brought to 30°C. , and then more slowly 
to 65°C., where it ;s maintained for 3 hr. 
After cooling to 50°-55°C., warm water at 
60°-70°C. (450 1. ) is run in. The contents 
are now filtered off and washed neutral. 
By the introduction of water the sulphate 
are hydrolysed and light orange-coloured 
dibromoanthrone results. The dyestuff 
obtained in paste ,form is 750-800 kg., the 
yield being 90 per cent of theory. 

A P PEN D I X 153 

SIRIUS LIGHT YELLOW RT 

487 kg. of primuline acid (m.w. 373) are 
suspended as paste in 2,000 1. of water, a'nd 
dissolved with about 270 kg. of soda lye 
solution of 33°Be. It is diluted with water 
and ice to 8,000 I., and at 3°C. 115 kg. sodi­
um hydroxide lye of 33°Be and, then, with 
good stirring, 2,400 I. of sodium hypochlorite 

o 
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(224 kg. active chlorine) are added in 
6-8 min. The temperature rises thereby 
to 7°-9°C., then slowly to 15°-17°C. After 
standing overnight, excess chlorine smell 
should faintly persist; otherwise, a little 
hypochlorite solution is added. The dye 
is salted out with rock salt 650 kg. as a 
II°Be solution. Yield, about 780 kg., 
standardized at about 1,780 kg. 

A P PEN 0 I X 154 

DIETHYL RED (INDANTHRENE RUBINE R) 

120 kg. .. Pyrazolgelbkali" are ground 
with 200 I. chlorotoluene for 18 hr. in a flint 
mill, and discharged into the alkylation ket­
tle. The mill is rinsed with 900 1. chloro­
toluene. Total charge = 1,000 I. = 1,150 kg. 
chlorotoluene. Then are added 112 kg. 
ethyl p-toluenesulphonate and 12 kg. pow­
dered caustic alkali. The mixture is heated 
at 125°-130°C. for 9 hr. when alkylation 
is complete. Then it is filtered hot. The 
cake is washed, stirred thrice with 200 I. 
chlorotoluene at 100°C., filtered off, and 
finally washed into the suction apparatus 
with 100 1. chlorotoluene and sucked dry. 
The adhering chlorotoluene is steam dis­
tilled. The dye is filtered and washed 
neutral with water. Yield about 140 kg. 
wet or about 80 kg. dry. 

The filtrate of chlorotoluene is distilled 
with steam; yield about 95 per cent of 
the used chlorotoluene. 

A Method for the Preparation of Dioctyl Sebacate 

DIOCTYL SEBACATE HAS COME INTO USE AS 
a plasticizerl as it imparts not only low 
temperature flexibility to polyvinyl chloride 
and its copolymers, but also possesses non­
volatility characteristics obtainable with 
dicapryl phthalate or dibenzyl sebacate. 
Methods for the preparation of this plasticizer 
are not reported in literature. A method 
employing p-toluene sulphonic acid as cata­
lyst has been worked out in these laboratories. 
The usual catalysts - conc. sulphuric acid 
and dry HCl gas - gave poor yields. The 
method of preparation is briefly as follows: 

Sebacic acid ( 10 parts), secondary octyl 
alcohol ( 13 parts), and p-toluene sulphonic 
acid (1 part) were dissolved in benzene 
in a round-bottom flask and the mixture 
refluxed for 20 hr. The water formed was 
removed through a trap. The reaction 
mixture was extracted with ether, the 

ethereal solution washed with dilute sodium 
carbonate solution and dried over anhydrous 
sodium sulphate. After removal of ether, 
the residue was distilled under 5 mm. 
pressure and the fraction, boiling between 
255°-257°C., collected. A yield of 34'5 per 
cent pure dioctyl sebacate . on the weight 
of sebacic acid was obtained. The product 
is a colourless, odourless liquid; sp. gr. at 
15°C., 0·920; sap. val., 258; acid val., 0·4; 
ref. index at 20°C., 1'4498. . 
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of the Colouring 
T ambul Seeds· 

A Study 
Matter of 

T. R. S E S HAD R I 

A ndhra University, Waltair 

FLA VONES and flavonols forming the 
most important group of anthoxan­
thins were originally valued highly as 
mordant dyes. In this respect they 

have been almost completely displaced by 
synthetics. More recently, however, their 
physiological propertie:, have been attracting 
attention1• A precise knowledge of these 
yellow colouring matters is useful in other 
directions also. For example, it gives a 
deeper insight into the botanical classifica­
tion of plants. As the result of the endeav­
ours of chemical investigators in various 
countries, considerable progress has been 
recorded not only in the discovery of new 
types of compounds, but also in the develop­
ment of newer and more efficient methods of 
studying their molecular structure and effect­
ing their synthesis 'which will lead ultimately 
to a comprehensive picture of their evolution 
and function. 

Hydroxy flavones and flavonols occur free 
in a number of cases. But it is more common 
to meet with them in a combined form. One 
or more of the hydroxyl groups are protected 
either by glycoside formation or by methyla­
tion or methylenation. Exact knowledge as 
to why these modifications are needed in the . 
plant is not yet available. But it could be 
safely stated that factors relating to solu­
bility, stability to oxidation and light absorp­
tion are involved. When there are a number 

HO 
{or) 

HO 
(5) 

co 
r 

of hydroxyl groups in a molecule capable of 
protection in the above manner, the exact 
position or positions involved is of some 
importance because considerable variation 
in properties can arise thereby. Methods 
of locating these positions have been explored 
continuously and marked success has been 
achieved during the past few years. The 
study of the colouring matter of tambl~l seeds 
provides an example of such work on partial 
methyl ethers. 

It is better to start with the discovery in 
1935 of herbacetin (I) hy Neelakantam and 
Seshadri2 in the Indian cotton flowers, 
Gossypium herbaceum. The constitution of 
the new flavonol was soon determined at 
Waltair3 and confirmed by synthesis at 
Oxford'. But there was considerable diffi­
culty in isolating it from the cotton flowers, 
because it occurs along with 3 other flavonols, 
gossypetin, quercetin and kaempferol , partly 
free and partly as glucoside. The method 
of synthesis also was not easy at that time 
though a considerably simpler one has 
recently been discovered5• In order to 
supply other workers who were in need of 
small authentic samples, a search for more 
convenient sources was made. The flowers 
of Thespasia popull1ea8 yielded herbacetin, 
but it was again associated here with kaemp­
ferol and the question of separation existed. 
Bose and Bose' subsequently reported the 

HO c.o 
n 

OH 

* Paper presented at the Symposium on Plant Prooucts heM ouring Silv('r Jubilee Ct'lpbration 
of the Indian Chemical Society (January 1949) . 
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isolation in a very small yield ( 0·006 per cent) 
of tambulin from tambul seeds which form a 
well-known Indian drug and contain a sweet­
smelling essential oil. This was shown to be 
a trimethyl ether which could be demethy­
lated to herbacetin. Since the seeds were 
readily available and no difficult separations 
w~re involved, they appeared to form asatis­
factory source 'for the quick preparation of 
small samples of herbacetin. We8 were 
actually successful in obtaining much better 
yields ( 0·03 per cent) of the colouring matter 
than previous workers. Surprisingly, how­
ever, it was not tambulin, but a new chemical 

co 
J[I 

OH 

entity which we named tambuletin. It was 
a monomethyl ether yielding herbacetin on 
demethylation and thus our original object 
of preparing this flavonol was attained. 

Next the chemical constitution of tambu­
letin was investigated in detail. I ts proper­
ties and colour reactions indicated that it 
had the methoxyl group in the 8- position 
(III). It differed markedly from herba­
cetin (I) and resembled closely kaempferol 
(II) in the reactions with dilute alkali, 
akoholic ferric chloride and p-benzoquinone. 
It could, therefore. be concluded that the 
hydroxyl in the 8- position was immobilized 
by ether formation . Though these colour 
reactions are very useful for purposes of 
diagnosis, errors have arisen in the past by 
depending too much on them. Confirmation 
by more definite methods had to be sought. 
It was usual to subject the new substance 
( partial methyl ether) to fission with alkali 
'and identify the products of decomposition. 

0 
CaHSO 

1Y~ 

0 CO 

~ 

But in cases where there are a number of 
free hydroxyl groups, this procedure has not 
worked satisfactorily. Neither does the 
oecomposition take place well nor is the 
identification of the fission products easy. 
Consequently, in the study of partial methyl 
ethers, we have been adopting the practice of 
protecting these free hydroxyls by ethylation 
and then subjecting the mixed methyl ethyl 
ether to fission. By this means not only the 
decomposition of the flavonol molecule and 
identification of the products are renqered 
smooth and precise, but even confirmation 
by synthesis becomes comparatively easy. 

Actually in the case of tambuletin9 though 
. ethylation was carried out, there was no need 

to resort to alkali fission. Simpler methods 
whose usefulness had been fully established 
by our earlier work were adopted. Tambu­
letin could be ethylated in two definite stages 
yielding a tri- (IV) and a tetra-ethyl (V) 
ethers. The former exhibiteo the reactions 
for a free hydroxyl in the 5- position and 
was oxidized readily with nitric acid yielding 
a quinone, reduction of which produced a 
qui no!. The final product was found to be 
identical with a synthetic sample of 3 : 7 : 4'­
triethoxy-5 : 8-dihydroxy flavone (VII). It 
could, therefore, be concluded that the 
oxidation of o-triethyl-tambuletin involved 
demethylation and this could happen only if 
the methoxyl group was present in the 
8- position. The transformations involved 
were represented as follows. 

More conclusive evidence was provided by 
the synthesis of the tri- (IV) ano tetra-ethyl 

HO 

OC2H5 
~ 

C21<SOO 
HO 

'E: 
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(V) ethers of tambuletin. This work as well 
as the synthesIs of the quinol (VII) could be 
readily accomplished by the application of 
tn.'e new discovery of fascile nuclear oxida­
tion in the flavone series15• Kaempferol (II) 
was the starting point; it was subjected to 
partial ethylation to form o-triethyl-kaemp­
ferol (VIII). Oxidation with alkaline persul­
phate yielded quinol (VII). Partial methy­
lation with dimethyl sulphate and anhydrous 
potassium carbonate in acetone s.olution 
converted it into the 8-methyl ether, the 
resistant 5-hydroxyl being left out. This 
was identical with o-triethyl-tambuletin (IV). 
Subsequent ethylation yielded 8-monomethyl-
3 : 5 : 7 : 4' -tetraethyl ether of herbacetin 
which was identical with o-tetraethyl tambu­
letin (V). The course of the various stages 
in the synthesis had been well established 
earlier by detailed study of simpler examples. 

1040 Co 

EI 

The synthesis oftambuletinlO itself was 
carried out as the next stage. Here again 
kaempferol was the starting material and 
nuclear oxidation and partial methylation 
were employed. But some of the hydroxyl 
groups had to be protected by partial benzy­
lation and the benzyl groups removed finally. 
There was some difficulty in the benzylation 
and in the oxidation of the benzyl ether. 
But with adequate precaution the reactions 
could be accomplished satisfactorily. 

It is rather surprising that in the number 
of extractions of tambul seeds that we carried 
out, only tambuletin was isolated and no 
tambulin as originally reported by Bose and 
Bose7• This is a puzzle which remains still 

to be solved. From their study of tambulin 
Bose and Bose7 proposed that it was 3 : 8 : 4'-

_ o-trimethyl herbacetin (XII). We could 
prepare a substance of this structure starting 
from 3 : 4' -dimethyl ether of kaempferol 
(XIII) and passing through the stages 
indicated · belowll • 

The synthetic product differed markedly 
from tambulin . Its melting point was much 
higher and so also was the melting point of 
its acetyl derivative higher than that of 
tambulin acetate. That the structure of 
the synthetic substance was correct was 
confirmed by conversion into its diethyl 
ether which was found to be identical with a 
synthetic sample of 3: 8 : 4'-trimethoxy-5 : 7-
diethoxyflavone (XVII) . Consequently the 
constitution of tambulin had to be revised. 
Bose and Bose showed that a methoxyl was 
definitely present in the 4'- position because 

anisic acid could be isolated as a product of 
fission with alkali. Since the compound 
failed to reduce alkaline o-dinitrobenzene or 
chloropentamine cobaltichloride, there was 
proof that it did not have ortho or para 
dihydroxy groups. It was, therefore, con­
cluded that a methoxyl was in the 8- posi­
tion . This was also justified by analogy with 
tambuletin which has a methoxyl in the 
same position. They considered that the third 
methoxyl was in the 3- position, since the 

compound was stable to aerial oxidation in 
alkaline solution. This last evidence did not 
appear to be quite dependable. For we had 
found in the course of other work that 
compounds like galangin and kaempferol 
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having a free hydroxyl in the 3- position and 
a small number of hydroxyl groups in the 
other parts of the molecule are fairly stable 
when exposed to air in alkaline solution 
(milder condition), and Perkin12 had re­
corded that when air is aspirated through an 
alkaline solution of galangin-3-methyl ether 
( more drastic condition ), it is oxidized with 
the formation of benzoic acid and phloro­
glucinol. The method cannot, therefore, be 
considered to be conclusive for the present 
purpose. In view of the above-mentioned 
synthetic work, the third methoxyl group 
should be located elsewhere. Of the two 
possible positions, 5 and 7, the former is 
known to be resistant to methylation and 
is the last to be affected in the plant or in the 
laboratory. Consequently, position 7 seemed 
to be more probable. Further, the constitu­
tion of 7 : 8: 4' -o-trimethyl herbacetin (XVIII) 
seemed to be in accord with the lower melting 
point of tambulin. This could be checked 
by synthesis. A substance of this constitu­
tion could be most conveniently made by the 
partial demethylation of herbacetin-penta­
methyl ether (XIX) using anhydrous alum i-

OCH~ 

nium chloride in nitrobenzene solution. This 
method of simultaneous attack of the 3-
and 5- methoxyl groups had been -adopted 
successfully in a number of analogous c~ses 
and the synthesis of partial methyl ethers of 
galangin, kaempferol and quercetin reported 
earlier13• The reaction was found to proceed 
smoothly in the present case14 and the 
product was found to have the properties 
reported for tambulin ; a similar agreement 
was found between the acetates. Hence the 
constitution of tambulin should be consi­
dered to be that of the 7: 8 : 4' -trimethyl 
ether of herbacetin (XVIII). 

In conclusion a word is necessary regarding 
the structural interest in the colouring matter 
of tambul seeds. In tambuletin and tambu­
lin, the hydroxyl in the 8- position is found 
to have undergone methylation in preference 
to those of the 7- and 3- positions, though 
biogenetically there is clear indication that 
the former should have a later origin than 
the latter. The reasons for this preferential 
partial methylation and its mechanism 
are not yet known. Under this category 
comes the flavone methyl ether wogonin 

HO co 
XVIB 
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HO 
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(XX) which is found in the roots of Scutellaria 
baicalensis. A parallel series is presented by 
the 6- methyl ethers like patuletin (XXI), 
oroxylin-A (XXII) and pectolinarigenin 
(XXIII) in which the 6- position is preferen­
tially methylated. 
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REVIEWS 
A Source Book in Greek Science, by 

Morris R. Cohen (McGraw-Hill Book Co. 
Inc., New York) 1948, pp. xvi+579. 

THE PRESENT BOOK IS THE FIFTH IN THE 
series of source books in the history of the 
sciences published under the general editor­
ship of Prof. Gregory D. WalCott. The 
earlier volumes in the series dealt with 
astronomy, mathematics , physics and geo­
logy respectively. A source book in medie­
val science is also to be issued, and, further, 
a volume containing the most important 
contributions of the major sciences from 
1900 to 1950 is planned for publication by 
about 1960; and, according to the general 
editor, a similar volume is to be issued each 
half century thereafter. 

Stimulated largely by the growing concern 
in recent years of scientists by the impact 
of scierice on society, the history of science 
and its social implications has attracted 
considerable attention. Of all the 'adven­
tures of the human mind, the scientific 
adventure has proved the most fruitful 
and profound. In fact, the very idea of 
" progress" is comparatively modern: it is 
a result of the scientific and technological 
revolution. As W. K. Clifford, noted ,for 
his "profound and orderly understanding" , 
said in his book The Commonsense oj the 
Exact Sciences published in the last century: 
" scientific thought is not an accompaniment 
or condition oj human progress , but human 
progress itself " . In our own day, Sarton, 
the distinguished historian of science, has 
emphasized in his St1"dy oj the History oj 
Science that" the acquisition and systemati­
zation of positive knowledge are the only 
activities which are truly cumulative and 
progressive. The history of science is the 
only history which can illustrate the pro­
gress of mankind." With the increasing 
specialization that is inevitable with the 
development of science and with its growing 
utilization by society, it has become all 
the more necessary for scientists, and no 
less for others, to acquire a proper under­
standing of the limitations of science and 
of the factors that determine its progress 
and development. This understanding, and 
also a balanced science education, is greatly 

helped by a study of the history of the 
growth of science under different civilizations 
and social environments ahd how it has 
acted and reacted on society. The Presi­
dent of the Harvard University, Dr. ]. B. 
Conant, has vigorously advocated in his 
highly interesting book, On Understanding 
Science, the historical approach in science 
teaching. Dr. Conant has urged that the 
strategy of science can be:;t be understood 
.by a study of typical case-histories and 
he has provided most illuminating illustra­
tions of them in his book, taken mostly from 
17th and 18th century science. 

The publication of the . present source 
book in Greek science is most opportune 
and the work is assured of a wide welcome. 

. As the author points out in the preface, the 
extracts from Greek- science presented in 
the book cannot take the place of a history 
of science, nor can they offer a systematic 
study of Greek science or of the position it 
occupied in Greek civilization. .. But no 
history of Greek Science can c.onvey an 
adequate picture, unless the readers see 
something of the original source on whioh 
the historian relies. The presentation of 
these sources seems all the more desirable, 
because the material on which we draw is 
often fragmentary, arid scattered in many 
diverse volumes." The study of the volume 
will help in correcting, what the author 
calls,' an established popular error, namely 
that the Greeks were merely speculators 
and that the natural science began in the 
17th centurv with Galileo artd his successors. 

The book' opens with a section on mathe­
matics , and it is in mathematics, particularly 
in geometry, more than in any other branch 
of science that the Greeks made their greatest 
contribution. We find here the proof 
( Euclid ), oft-repeated for t~e last two thou­
sand years, that 2 is an irrational number. 
We read here (page 20) the well-known theo­
rem that the number of primes is infinite . • 
An interesting extract from Archemedes is on 
the sand-reckoner. The sand-reckoner des- ' 
cribed a system of representing numbers 
different from the usual Greek system, and 
it allowed representation of any number, 
however large. To illustrate the utility 
of the system, Archemedes estimated the 
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number larger than the number of grains 
of sand necessary to fill the universe. 
(Curiously enough, the estimate of the 
Syracuse philosopher-scientist is comparable 
to the number of fundamental particles in 
the universe estimated more than 2,000 
years later by Eddington. ) 

Extracts' are given from Aristarchus of 
Somos ( the Copernicus of antiquity) on the 
sizes and distances of the sun and' moon. 
Also extracts are given dealing with the 
precession of the equinoxes. Ptolemy's 
arg~ments for a fixed earth are reproduced 
from his Almagest. The section of mathe­
matics and astronomy covers a little less 
than 200 pages. 

Next comes the section of physics of about 
the same length. We find here extracts 
from Aristotle on the equations of Aristota­
lian dynamics. Aristotle maintained, among 
other things, that "within bodies moving 
with their proper' mqtions, the larger moves 
quicker", Again, we have an extract from 
Philoponus (page 279) contending that 
Aristotle was wrong in his assumption that 
a larger weight falls in a given time through 
a greater distance than a smaller weight 
does in the same time, The Greek mecha­
nics, like their astronomy and a good deal 
of physics,. was based not on experimental 
observation but on deductions drawn from 
general principles - the general principles 
being assumed on philosophical and specula­
tive rather than on scientific grounds, Wit­
ness, for instance, Aristotle's dictum that 
nature abhors vacuum. 

Reasoning by analogy (for instance the 
analogy between macrocosm us and micro­
cosmus) played a significant part in the 
derivation of principles. This gave them 
a wide sweep, but as the analogies were 
often superficial (in the scientlfic sense), 
the principles so derived were of little 
value in natural science. 

Interesting extracts are given relating to 
siphon, simple machines, and so on. The 
last 150 pages of the book are devoted 
to zoology, botany, animal and human psy­
chology. Here we have interesting extracts 
taken from Aristotle who, for his acumen 
as a biologist, ranks supreme in the same 
sense that Archemedes does in .the .. realm of 
mathematics and physics. Here ' one finds 
reference to Indian elephants (page 537). 
Interesting extracts from Aristotle relate 
to the senses of animals: "There is' no 
doubt but that fishes have the sense of 
taste. .. With regard to sight and hearing 

we cannot make statements with thorough 
confidence or on irrefutable evidence." 

It is obviously difficult to summarize 
the contents of a work of this kind, and more 
so for a reviewer who can claim no expert 
knowledge of this fascinating subject of 
Greek science. The book covers an exten­
sive field and it appears that practically 
every work of interest and importance finds 
a reference in it. It is a book that should 
find a place in every library concerned with 
science and its teaching. 

D. S. K. 

The: Chemistry and Manufacture of 
Indian Dairy Products, by K. S. 
Rangappa & K. T. Achaya (Bangalore 
Printing & Publishing Co. Ltd., Bangalore 
City), 1948, pp. 189. Price Rs. 10. 

THE IMPORTANCE OF DAIRY INDUSTRY HAS 
not been adequately recognized in India 
and it is, therefore, an encouraging sign 
when a book on the chemistry and manu­
facture of Indian dairy products appears in . 
the market. As has been correctly pointed 
out by Professor J. C. Ghosh in his foreword 
to this book, the Indian dairy products 
"are fundamentally different in nature 
from the dairy products in . Europe and 
America" and hence the problems connect­
ed with these products need considerable 
research and extensive application of the 
results of research before the dairy industry 
can be built up on a firm scientific founda­
tion. Unfortunately, however, research in: 
dairy industry, not being as glamorous 
as that in many other subjects, has not 
been financed or encouraged as much as 
its importance would deem it necessary. 
What little has been achieved by a few 
workers in Government laboratories or 
research institutions needs to be extended 
and more encouragement by way of better­
equipped laboratories, conditions of employ­
ment, etc. , is needed before the results 
of our research investig<!00ns can be use­
fully employed by the industry. It would, 
however, be unsafe to incorporate into a 
text-book results which have not been 
tried out under a variety of conditions or 
confirmed by a few other workers. For 
example, on page 72, quoting the work of 
Roy and Bhatnagar. the authors of the 
book point out that during fermentation 
of milk its nitrogen content increases. To 
the best knowledge of this reviewer, this 
observation of nitrogen fixation in milk 
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has not been recorded by any other worker 
in India, Europe or America. I t would 
have been interesting to read some hypo­
thesis postulated to explain this rather 
unusual phenomenon. 

The book has been divided into 3 parts: 
part I - milk and unfermented milk pro­
ducts; part II - fermented milk products; 
and -part III - ghee. Since this book 
deals primarily with, dairy products pecu­
liar to India, products such as ice-cream 
and milk powder, which are also being 
manufactured and used in India to an 
increasing degree in recent years, should 
have been included. 

Discussing the bacterial quality of milk mar­
keted, the authors quote reference ( page 51 ) 
to a book published in 1916 to point out 
that .. it is encouraging that the samples 
were free from pathogenic organisms like 
B. TYPhus, tuberculosis, diphtheria or cho­
lera ". This is most misleading, since it 
is well known that the detection of patho­
genic organisms in milk is quite a difficult 
and laborious procedure. Incidentally, the 
sentence does not read well in a book, 
especially, since the name of the first is 
now recognized as Eberthella typhosa and 
the latter 3 are names of diseases and not 
organisms'. The authors emphasize that­
under Indian conditions it is quite easy 
to produce milk of bacteria!' count of 
30,000 or less perml. (page 49) . Actually, 
in the results reported in Table XXX, 
even in the herd milk at the Government 

- farm of Indian Dairy Research Institute, the 
bacterial count was about 100,000 per ml. 
It will need a considerable reorganization 
of our dairy methods before milk of a 
bacterial count of the order of 30,000 per 
ml. can be produced. Again , on page 55 , 
it is pointed out that .. And it is to this 
practice (of heat treatment of milk) that 
the freedom from milk borne diseases in 
India is to be mainly attributed". It is ' 
well known that in many homes the milk 
is not heated to a sufficiently high tem­
perature or for sufficiently long periods to 
ensure the complete destruction of patho­
genic organisms. If we do not hear of 
diseases transmitted through milk, this 
reviewer believes that it is largely due to 
lack of adequate public ' health surveys 
and .. follow ups" of epidemics rather 
than the absence of such milk-borne epi­
demics. 

The arrangement of the textual matter 
is good, although many printer's mistakes 

need corrections. To cite a few glaring 
examples: page 140, line IS, .. interreaction 
ship" instead of" inter-relationship" ; page 
141, .. voriations" instead of .. variation ", 
etc. The get-up of the book is excellent 
although many research workers in the field 
may find the price of Rs. 10 somewhat 
beyond their means. 

I. 

Turnin~ and Borin~ Practice & Drill­
in~ and Surfacin~ Practice, by Fred 
H. Colvin & Frank A. Stanley (McGraw­
Hill Book Co. Inc., New York) , 1948, 
pp. xv+531. Price $4.75. 

ALTHOUGH THE ~UTHORS HAVE WRITTEN 

two books separately, one on Turning and 
Boring Practice and the other on Drilling 
and Surfacing Practice, in the opinion of the 
reviewer these are considered as. two volumes 
under general machine-shop practice. A 
comprehensive survey of modern machine­
shop practice becomes increasingly diffi­
cult because of the constant changes in 
machines, methods and materials em­
ployed. For example, where formerly the 
planer and shaper machines handled all 
flat-surface work, the milling machine, 
grinder and more recently the broaching 
machine are now used almost exclusively 
on production work. In addition to new 
machines, new methods have come into prac­
tice with the introduction of new materials. 

The authors have made- these points 
quite clear in these two volumes and. in 
their opinion, all those connected with a 
machine shop, be he an executive or a 
workman, should have wider knowledge 
of factors which affect the smooth working 
of a machine shop. The authors have 
also emphasized the fact that principles 
of machine operation have remained un­
changed even though vital changes in . the 
use of machines have come to stay in 
a modern machine shop. 

In the first volume of the work. the authors 
concern themselves with turning and boring 
practices. This volume is divided into five 
sections. The chapters on turret and semi­
automatic lathes are written very exhaust­
ively and very few books give so many 
details about the new techniques employed 
in production work. Boring has received 
special attention in a separate section. A 
large number of illustrations given in this 
section showing how to execute large boring 
operations will be found very useful. 
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The section on cutting tools for different 
materials contains valuable information 
such as use of carbide tools, suggestion and 
methods for machining various metal parts, 
cutting oils and other coolants. Also des­
cribed in the same section are the methods 
to be employed in case of non-metallic 
materials such as rubber and plastics. 

As drills and drilling machines are used 
to a greater extent than other machines 
in machine-shop practice, it is quite ap­
propriate that the authors have devoted a 
complete volume for "drilling and sur­
facing practice". This volume runs into 
six sections describing in detail drilling, 
reaming and tapping, planers and shapers, 
milling, milling cutters and broaching. 

These volumes are very authoritative 
covering almost all the fundamental ma­
chine-shop operations. A special feature of 
this work is the inclusion o( a large number 
of tested, new workshop practices to make 
difficult jobs easier, and many short-cuts 
employed in the mass -production are also 
elaborately discussed. Great stress is laid 
on the economy of time and money in all 
the operations. 

The authors need no introduction and 
their work is so thorough and exhaustive 
that the reviewer strongly feels that these 
books will prove to be valuable additions 
to all technical libraries and that all those 
connected with machine-shop industry could 
use them with great advantage. 

Handbook of Indo-Australian Trade-
1947, compiled by E. V. S. Maniam & M. L. 
Gupta' (Bureau of Economic Research, 
Kanpur), 1948, pp. x+60. Price Rs. 5. 

THIS PUBLICATION WHICH IS THE RESULT 
of an economic survey of the two countries, 
is a sequel to the widespread desire felt 
in both the countries for increased trade 
relationship. It presents in a handy form 
valuable information regarding the possib­
ilities of Indo-Australian trade. 

It may be reca1led that an Indian Indus­
trialists" Delegation visited Australia in 
1945 and a similar Delegation from that 
country came to India in 1946 to explore 
ways and means of fostering trade between 
the two countries. The Bureau of Economic 
Research, Kanpur, was asked to prepare 
a factual memorandum for the guidance 
and information of the Australian Dele­
gation, and the present volume is an enlarge­
ment on the report. 

The handbook gives, in a concise form, 
facts- and figures which a~e not easily avail­
able elsewhere. I t is an exhaustive survey 
of the economic resources of the two 
countries and indicates the deficiencies of 
each country which can be met by the 
other. The different offices under the 
Commonwealth Ministry, Diplomatic and 
Trade Consulates and others directly and 
indirectly concerned with the administration 
of trade, commerce and industry have 
been mentioned to facilitate trade inquiries. 
The names and addresses of the different 
industrial and commercial bodies in Aus­
tralia have also been given and these will 
be very helpful to Indian exporters. 

The handbook also contains a directory 
section, giving names and addresses of 
Australian and Indian- manufacturers and 

- import and -export houses in the two 
countries. The directory is classified under 
different heads and alphabetically arranged 
for quick reference. 

The Manufacture of Iron and Steel, 
Vol. I-Iron Production, by G. Reginald 
Bashforth (Chapman & Hall Ltd., Lon­
don), 1948, pp. viii + 228_. Price 215. net. 

THE AUTHOR HAS NEATLY COVERED IN FAIR 
detail practically all the aspects of iron pro­
duction. It ' should prove extremely useful to 
students of metallurgy. A typical feature 
of the book is the list of references relating 
to the voluminous data condensed in the 
text. 

The contents are well laid out and balanced. 
Reference to Bihar and c.P. haematite iron 
ore belts has not been made in relation to 
India's iron ore deposits, although Mysore 
magnetite deposits have been referred to. 
It may be pointed out that the Bihar and 
Bengal iron ores form one of the richest iron 
ore deposits of the world. Further chapters 
deal effectively with the technical processes 
involved in iron and. ferro-alloys' production. 

The language of'the book is precise and the 
information contained should prove useful 
both to students as well as to industrialists 
for reference and study. The technical 
details of the processes are dealt with 
comprehensively. The pages on electric 
reduction of pig iron, however, lack adequate 
reference to the Swedish practice. This may 
be ascribed perhaps to lack of space. 

The book is a very useful addition to text­
books on iron production. 

B. R. NIJHAWAN 



Developments In Vegetable Oil Extraction 

M. N. KRISHNAMURTI 

Volkart Brothers , Bombay 

D URING the past 25 years, the vege­
table oil extraction industry has 
undergone a considerable change 
with respect to processes, equipment . 

and practices . . As a result, the industry 
has now changed over from pressure ex­
traction with expellers or hydraulic presses 
giving a comparatively low yield of oil, 
to processes based on advanced knowledge 
of chemical engineering principles yielding 
higher percentages of oil. This transition 
has been, for the most part, from an industry 
requiring a very modest capital investment 
in simple equipment to an industry represent­
ing a substantial investment in complicated 
chemical engineering equipment and auxiliary 
processes. Consequently, this higher yield 
of oil obtained from seeds or pressed cak~s 
leaves the meal with a higher percentage 
of protein concentrate which provides higher 
nutritional value from the point of view of 
cattle feed. Moreover, the meal produced 
can be used with complete satisfaction for 
human consumption. 

Soya-bean or, for that matter, any oil 
seed with an original oil content of less than 
30 per cent is seldom pressed by mecha­
nical expellers in America or on the Continent. 
For seeds with an oil content exceeding 30 
per cent, such as groundnut , a combination 
of expeller-solvent extraction operation is 
recommended. Most of the earlier installa­
tions in Europe and the United States adopted 
this process for extracting oil from soya-beans, 
for this was a comparatively low oil-bearing 
seed with 20-22 per cent oil content, and 
mechanical extraction was expensive, as 
the oil content in the residual cakes could 
not be reduced to less than 4'5-5 per cent. 
The solvent extraction process,on th!! other 
hand, yielded a cake containing only 0'5-1 
per cent oil. Later installations have 
demonstrated the benefits of solvent extrac­

. tion of oils from pressed cakes obtained by 
expellers from ground nut which contain 8-10 
per cent of residual oil, and there were 
several mills operating in Germany employ­
ing expeller cum solvent extraction processes 
before the war. 

Process 
The raw materials, whether they be nuts, 

beans or pressed cakes, with an oil content 
not exceeding 30 per cent, are treated in the 
preparatory milling equipment, converting 
them into flakes of suitable size and thick­
ness with moisture regulated to 12 per cent 
and temperature · lower than the lower 
boiling limit of the solvent. The flaked 
material then enters the extractors where 
it contacts the solvent, and oil is removed 
by washing and diffusioJl . The mixture 
of oil and solvent termed "miscella" is 
clarified by filtration and, subsequently, 
by centrifuging. The mixture is then dis­
tilled to remove the major part of the solvent, 
and finally stripped in rectifying columns 
to remove the last traces of moisture and 
solvent. The solvent-free oil is drawn off 
the base of the stripping column and pumped 
to storage tanks. The solvent vapour from 
the evaporator and distilling columns is 
condensed and water removed by decan­
tation before returning the solvent to the 
extractor. The solid residue from the bottom 
of the extractor enters dryers where the last 
traces of solvent are driven off by heat and 
condensed. The solvent-free meal is condi­
tioned by toasting followed by cooling, 
sifting and bagging in the warehouse. 

Equipment 

A solvent extraction plant consists mainly . 
of the extraction apparatus, evaporator \ 
units, distilling and rectifying columns, 
" miscella .. storage tanks, filters, meal dryers 
and accessories. The Anderson extraction 
plant discussed here is of American design. 
It has an extraction column embodying the 
patented settling chamber device for " mis­
cella" fines and a discharge device which 
is a modification of Anderson's expeller 

. application. The settling chamber device 
consists of a number of vertical tubes through 
which the" miscella .. flows. A disc in which 
there is a triangular opening covers the top 
of the tube permitting the intermittent 
discharge of " miscella" from each tube as 
the disc revolves. While the "miscella '" 
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in each tube is stationary, the fines settle 
into the lower part passing out through the 
bottom of the column with the flakes of the 
material. 

One of the latest models of the continuous 
solvent extraction plant is now operating 
near Wooster, Ohio, U.S.A. The plant does 
not require any elaborate factory instal­
lation. It is placed in the open with no 
building of any sort, thus eliminating 
explosion hazard inherent in housed equip­
ment, especially when hexane is used as 
a solvent. The extraction unit is located 
50 ft. away from the preparation building. 
It is thoroughly insulated and weather­
proofed. The equipment is largely pre­
assembled and compact, different pieces of 
the unit supporting one another so that no 
special building or frame-work is needed 
except for a concrete footing and foundation 
slab. 

Remote Control 

The outdoor extraction unit is remotely 
controlled from a room in the preparation 
department by one operator. Push-button 
station, complete with pilot lights for all 
equipment, are grouped in accordance with 
the operating sequence. All principal equip­
ment of the extraction unit are electrically 
interlocked. It is, therefore, necessary to 
start the plant in proper sequence and inter­
ruption to any unit shuts down equipment 
ahead of it. The grouping of all instruments 
at one location gives the operator very close 
control and allows finer co-ordination of 
the entire operation. 

The vapour scrubbing device located 
between the main condensers and the solvent 
recovery dryers afford protection to the main 
condenser by separating dust that might 
come off with the vapours from the solvent 
recovery dryers which, if allowed to enter 
'the condenser unit, affect the efficiency of 
the condensers, thus increasing the solvent 
loss. The equipment is designed with two 
main condensers, each having a sufficient 
capacity to take care of the entire plant in 
case any cleaning operation should ever 
be necessary while the extraction unit is 
in operation. The evaporator, vaporizing 
chamber and stripping column are built in 
one column with the further advantage of 
using waste heat from one element as the 
heat source for the other saving in steam, pip­
ing and insulation. This solvent extraction 
unit is elegant in design, pracfcally trouble­
free, and requires less labour and space. 

Solvents 
The selection of the most suitable solvent 

depends on the following considerations: 
The solvent desirable for vegetable oil 

extraction should take up the oil selectively 
and dissolve a minimum quantity of wax, 
resin and colour ; otherwise this may result 
in a dark crude oil involving high refining 
costs. The solvent should be low boiling 
with a narrow boiling range and chemically 
inert, leaving no odorous residue. Among 
the solvents now in use are alcohol, carbon­
disulphide, chloroform, ethyl ether, methyl 
chloride, acetone, bentene and petroleum 
ether. In Europe, the common solvent 
recommended by the manufacturers of 
equipment is benzene, b.p. 70°-90°C. This 
has an aromatic flavour and, in order that 
no aromatic smell is present in .the produc ts, 
the meal is de-aerated in the process. In 
the United States, where the continuous 
system is followed, the solvent recommended 
is normal hexane, b.p. 62°-65°C. Both 
the solvents have good selectivity, excellent 
stability and low evaporation residue, but 
they are inflammable. The Japanese have 
reported the use of alcohol as a solvent for 
the batch extraction of soya-beans in a plant 
at Darien, Manchuria. They have published 
data on the miscibility of soya-bean oil in 
various ethanol water ratios. The data 
shows that absolute alcohol ( 99·52 per cent) 
is miscible in all proportions with soya-bean 
oil above 67·3°C. At the lower alcohol 
concentration, 95·92 per cent, the oil solu­
bility is greatly reduced, and complete 
miscibility is not attained even at the 
boiling point, 78°C. However, the solvent 
proportion of 95 per cent alcohol may be 
brought into a practical solvent range by 
operating under sufficient pressure to bring 
the temperature to 90°C.; obviously, the 
separation of the miscella from the oil­
bearing material must also be carried out 
under pressure. Both 95 per cent alcohol 
and absolute alcohol remove water from oil­
bearing meal at the moisture content usually 
employed in solvent extraction, and quickly 
becomes diluted to such an extent as to be 
of no further use as an oil solvent unless 
rectification and dehydration be used to 
remove the water. To minimize the dilution 
of alcohol, the Japanese recommended that · 
the moisture content of the oil-bearing 
material be reduced. In fact, under the 
ordinary conditions of drying, the moisture 
content of soya-beans is often reduced below 
3 per cent and an actual improvement 
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takes place in the efficiency of alcohol as 
an oil solvent. 

Solvent Loss in Tropical Climates 

Solvent loss is the chief consideration in 
all solvent extraction units. Various equip­
ment manufacturers have adopted varia­
tions in design in order to see that the 
solvent loss is kept within a reasonable 
limit. In all the designs the local consi­
derations as to air temperatures, humidity 
and temperature of cooling water available, 
physical condition of raw material while 
entering the extractors, have been given 
careful consideration. The average sum­
mer temperature of cooling water available 
in this country is about 90°F., while the 
temperature of water on the Continent and 
in the United States is only 65°F. To cool 
the temperature of water from 90°F. to 
65°F. requires a big refrigeration unit, 
which means the process is uneconomical. 
For this the condenser should be designed for 
a high flow rate of cooling water; if the 
solvent loss turns out to be high, the vent 
gases can be directly led into a dephlegmator 
unit where it can be cooled by a small 
refrigeration unit and condensing the solvent 
vapour sufficiently well below the vapour 
dew point. 

Cost Estimates per 24-hour Day 
Basis for Solvent Extraction of 

Groundnut Pressed Cakes 

Raw Materials -

50 tons oil cake of approx. 10% oil 
content at Rs. 130/- per ton 

Hs. a. p. 

6.500 0 0 

Utilities -
(a) 70,000 lb. process steam at 140 lb. 

per sq. in . corresponding to 4 '6 
tons coal at Rs. 30/- per ton 

(b) 13.750 gal. make-up water re­
quirement, i.e. 5% of the total 
water circulated at Re. 1/- per 
1.000 gal. 

(c) 1,500 kWh. electricity at ! anna 
per unit 

(d) Solvent haxane based at 1 % loss 
equivalent to 120 gal. per day 
(Price Rs. 3/- per gal.) 

Labour &- Supervision --' 
1 Technical manager - Rs . 900/­

per month 
3 Solvent plant operators ­

Rs. 1050/- per month 
3 Assistant solvent plant opera­

tors - Rs. 600/- per month 
3 Mechanical engineers - Rs. 900/­

per month 
3 Asst. mech. engineers - Rs. 450/­

per month 
3 Boiler engineers - Rs. 600/- per 

month 
6 Preparatory plant tenders-

Rs. 600/- per month 
iJepreciation at 10% on Rs. 10,00,000 

per year 
TOTAL PER DAY 

Credit for Sale Proceeds 
4 tons of oil based at 8% recovery 

and selling at Rs. 1,125 /- per ton 
46 tons oil cake at Rs. 1007- per ton 

Rs. a. p. 

138 0 0 

14 0 0 

47 0 0 

360 0 0 

185 0 0 

335 0 0 

7.579 0 0 

4.500 0 0 

4.600 00 

TOTAL 9.10000 

Profit per day Rs. 1.521 /- ( 45 % over investmen.t) 

UEFERENCE 

1. BEEKEL. A. C. : J. Amer. Oil Chemists Soc .• 1948, 
25, 7. 

No n-Tee h n i cal Notes 

RUBBER-LINED EQUIPMENT FOR 
CHEMICAL INDUSTRIES 

l{UBBER OFFERS A HIGH DEGREE OF RESIS­
tance to many corrosive liquids and, 
therefore, rubber-lined equipment is find­
ing increased applications in the processing 
of corrosive substances in chemical industry. 
Rubber can be made to adhere strongly to 
materials like iron, steel, wood and concrete. 

The usual practice followed in industry 
for the rubber-lining of equipment is to 
make suitably prepared sheet rubber adhere 
to the basic material by the use of adhesives. 
Rubber latex has been used only on a limited 
scale in rubber-lining. 

Methods for using latex for the rubber­
lining of equipment have been developed. 
The standard procedures have been modified 
and adapted to suit Indian conditions. 
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Actual working details of the processes are 
covered by Indian patents, and the .. know 
how" will be made available to parties taking 
up commercial production according to these 
patents. 

Process 

The methods employed for rubber-lining 
are: 

(i) electro-deposition of rubber; and 
(ii) ionic deposition of rubber. 
(i) Electro-depositioncThis method is parti­

cularly suited for small metallic equipment 
of complicated shape. The article to be 
lined is first subjec~ed to a pre-treatment. 
It is then immersed in a properly compounded 
latex bath from which rubber is anodically 
-deposited on the article. 

Methods have been developed to improve 
the mode of preparation of the latex bath, 
and also to improve the quality of the 
rubber-lining obtained. 

(ii) Ionic Deposition - This method can 
be used for rubber-lining chemical equipment 
of large size. 

Films of suitably compounded latex are 
made to adhere to pre-treated surfaces of 
articles employing the principle of ionic 
deposition. A wide range of rubber composi­
tions to suit the requirements of individual 
industry has been developed. 

In addition to the general application of 
this method, special mention may be made 
of the fact that wooden boxes can be ren­
dered suitable for use as storage battery 
containers by lining with rubber. 

Raw Materials 

The raw materials and chemicals required 
for these processes are lasily available in 
India. 

Equipment 

The process can be advantageously 
exploited by existing rubber-goods manu­
facturers. Most of the equipment required 
would be available with. them. For general 
guidance, a list of equipment needed is given 
below. 

Approx. cost 
Rs. 

(1) 'One porcelain ball mill (without 
motor; approx. capacity. 2 gaL) 

(2) One mixer (without motor ; to be 
fabricated locally ; approx. capacity 
2 gaL) 

(3) One vulcanizer (to be constructed 
locally) 

(4) Three motors 
(5) Three rubber-lined. mild-steel tanks; 

(i) zinc plating. (ii) rubber deposi­
tion. (iii) washing. each 3' x 3' x 4'. 
@ Rs. 200 e~ch ( rubber-lining may 
be done locally) 

(6) One air compressor ( with motor and 
shaft system) 

(7) One spray gun (medium size) 
(8) Building with 2 rooms. 13' x 15 ' each 

Cost Sheet 

Electro-deposition Basis -

TOTAL 

800 

300 

1.000 

1.200 
600 

2.500 

200 
5.000 

11.600 

Manufacture of 50 sq. ft. rubber-lined area pcr 
day of 8 hours : 

HI orkitlg Capital-
Rs. 

1. Power at 1 anna per unit . 400 kW. 114'06 
for zinc plating and 1.425 kW. for 
rubber-lining of 50 sq. ft . 

2. Rubber chemicals including pure 20'00 
zinc anodes and water 

3. Depreciation 1'00 
4. Management &> Laboltr-

p.m. (24 working days) 25 '4 
1 Assistant chemist at Rs. 250/-} 

4 Coolies at Rs. 90/- p.m. each 
(24 working days) 

.5. Miscellaneous 5'00 

TOTAL 165'46 
Estimated cost to rubber.-linc 1 sq. ft . area : 

Rs. 3/4/0. 
Spraying Basis -

Manufacture of 100 sq. ft. rubber-lined area per 
day of 8 hours : 

1. Power at 1 anna per unit ( 1.200 kW. ) 
2. Chemicals including water 
3. Depreciation 
4. Management &> Labollr-

1 Chief chemist at Rs. 350/- p.m . } 
6 Coolies at Rs. 90/- p.m. each 
1 Steno-typist. at Rs. 150/- p.m . 

(24 working days) 
5. Miscellaneous 

TOTAL 

Rs. 
75'00 
40'00 

1'00 

43'00 

3'0 

162 '00 



NOTES & NEWS 
Mold Amylase by 

Submerlle4 Fermentation 

THE MOLD-BRAN METHOD AND 
the amylo method are two 
procedures normally employeeJ in 
commercial practice for the pro­
duction of mold enzymes. From 
the standpoint of distillery opera­
tion, however, both these methods 
possess certain disadvantages. In 
mold-bran production, consider­
able labour, processing space and 
equipment, as well as a cereal 
bran substrate are required, wl.ile 
in the amylo process the entire 
mash volume must be pre-lique­
fied and aerated under pure­
culture conditions. As a result 
of a survev conducted at the 
Northern ' Regional Research 
Laboratory, Peoria. U.S.A., a few 
molds have been ' isolated which 
are capable of producing starch­
hydrolysing enzymes when cul­
tured under submerged conditions 
(Ind . Eng. Chem ., 1949, 41, 100). 
Laboratory studies showed that 
culture liquor from one strain, 
Aspergillus niger NRRL 337, 
completely replaced malt when 
added to corn mashes at the rate 
of 10 to 20 per cent of the final 
mash volume. 

Pilot-plant experiments were 
conducted to obtain data on the 
following points : extent of en­
zyme production in deep tank fer­
mentations under varying rates of 
aeration : the relationship between 
enzymatic potency of the mold 
cultqre liquor and the quantity 
required to replace malt com­
pletely : alcohol yields obtainable 
by the continuous use of fungal 
amylases for the saccharification 
and fermentation of corn: and 
design and cost of operation of 
submerged process for production 
of fungal enzymes. 

The results showed that sac­
charification was satisfactory and 
alcohol yields were comparable 
to those obtained with malt 
when mold culture liquor equi­
valerit to 6 to 10 per cent of the 
final mash volume was used. 
The cost of amylase produced by 
this process is estimated at 6'06 
cents per bushel of grain processed, 
as compared with 12'J cents in 
the case of malt . 

Corn meal, starch, molasses, 
maltose. and commercial glucose 
were found to be suitable subs-

trates. Corn-steep .Iiquor, still­
age, soya-bean meal and animal 
tankage were found to be good 
sources of protein . Calcium car­
bonate appeared to be beneficial 
in maintaining optimum pH 
levels during fermentation. 
Sterile air is supplied. at a rate 
of 0'25 vol. per vol. of medium 
per min. Mechanical agitation 
was a lso employed . Malt stillage 
can be replaced satisfactorily 
with mold stillage as the substrate 
for mold cultivation and can be 
used continuously. 

Concentration of Latex 

A PROCESS FOR THE RAPID CON­
centration of Type III GR-S 
latex is described (Ind . Eng . 
Chem., 1949, 41, 156). The 
process, which is an improvement 
on the German method of latex 
concentration, permits a more 
rapid concentration of GR-S lati­
ces to solids content considerably 
higher than were achieved by the 
German method. The process 
involves gelation by the addition 
of an electrolyte (sodium chloride) 
and cooling, and sul>sequent pro­
cessing of the mi~ to yield a 
fluid and rapidly filterable mass. 

The sample of GR-S latex to 
be concentrated is analysed for 
soap and rubber content, and if 
the soap content is less than 
0'25 milliequivalent per gm. of 
rubber, a solution of potassium 
soap of K. wood rosin is added to 
bring the soap content to 0 '28 to 
0 '29 milliequivalents. The pH 
is maintained between 10'5 to 
11'5 by the addition of requisite 
quantity of sodium hydroxide 
solution . In the next stage 3N. 
sodium chloride is slowly added 
to the latex to give a final concen­
tration of approximately 0 ·24N. 
sodium chloride in the final 
volume of latex and salt solution. 
It is essential that all the additions 
to the latex are made with 
agitation. The salt latex-salt 
mix is cooled as soon as possible 
after preparation by surrounding 
the vessel with an ice-bath. 
During cooling the mass should 
be agitated continuously. The 
cooling is continued through the 
gelled stage and the subsequent 
thinned stage until the tempera­
ture of 50 _8°C. is reached. The 
material is now ready for filtration 

through a double-walled Buchner 
funnel , pre-cooled by ice-water. 
I t is preferable to over-concentrate 
the latex and dilute it back to 
the required concentration. . The 
filter cake is transferred to a 
closed container, allowed to warm 
up to room temperature and 
blended by agitation. 

Exceptionally stable latices of 
60 to 70 per cent solid contents 
and above can be obtained by 
this method, and they exihibit 
all the characteristics of a good 
latex. Pilot-plant studies have 
shown that the process works 
well in large-scale practice, and 
suitably prepared Type III GR-S 
latex can be filtered readily. on 
an Oliver filter . 

Physical Constants of 
Leather & Collallen 

INVESTIGATION CONDUCTED AT 
the National Bureau of Standards, 
U.S.A., on leather has , added 
fundamental data on -the physical 
and physico-chemical properties 
of leather and collagen ( }. 
Franklin Inst. , 1949, 247, 155) . 
A knowledge of these constants 
may permit utilization of leather 
in applications requiring specific 
properties possessed by leather 
but as yet unknown. The effect 
of tannage and other treatment 
on values of such constants may 
yield valuable information con­
cerning the structure of collagen 
and the mechanism of tanning. 

Since leather is a porous 
material containing as much as 
60 per cent void space, most 
measurements of physical pro­
perties of the leather substance 
present obvious difficulties. One 
method of solving this problem 
lies in completely filling the 
leather with a liquid and ascer­
taining the properties of the 
liquid-leather system. This 
approach has been used at the 
Bureau's leather laboratory to 
obtain data on the cubical ex­
pansivity of leather. Using water 
as the confining liquid, dilato­
metric measurements of a water­
leather system were made and 
compared with measurements on 
a similar system containing water 
alone. As a result of these 
measurements it was found that 
the average expansivity of 540 X 
to-'r C. applied for collagen and 
all leather except chrome-vege­
table leather. The average ex­
pansivity of the latter tannage 
is 340 X lo-er c . These averages 
have reproducibilities as indi­
cated by standard deviations of 
13 X 10-' r C. and 37 X 10-'r C .• 
respectively_ 
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Leather, when heated in- water 
above a well-defined temperature. 
depending on tannage and other 
factors. undergoes shrinkage. The 
temperature ,at which shrinkage 
begins is defined as the shrinkage 
temperature and is considered 
a measure of the efficiency of the 
tanning process - the higher the 
temperature, the more thorough 
the tannage. During the dilato­
metric studies it became evident 
that the apparent shrinkage 
actually represented an increase 
in real volume. This increase 
in volume amounted to approxi­
mately 1 per cent and was 
irreversible in character although 
the . purely thermal expansion 
was found to be nearly completely 
reversible. It was also observed 
that this increase in real volume 
occurred very slowly at tem­
peratures well below the shrinkage 
temperatures of the specimens 
found by regular test methods. 
This indication t.hat shrinkage 
was a rate process was substan­
tiated by a rate measurement 
which indicated that the expan­
sion occurring during shrinkage 
follows a first order process. 

Improved GuayuleRubber 

THE IMPROVEMENT OF GUAYULE 

rubber by shrub retting has been 
recently investigated (Ind. Etlg. 
Chem .. 1949. 41, 346). By ret­
ting. the resinous contaminations 
of the crude rubber are reduced 
to about half the quantity 
present in unretted guayule 
rubber. tensile strength is in­
creased by 50 per cent and some 
other physical properties are 
improved. 

For rapid retting. shrub mois­
ture content is to be main­
tained between 35 to 55 per cent 
on a wet weight basis . Tem­
peratures should never exceed 
60°C. ; for unmixed or occasional­
ly mixed shrub. the safe limit 
is 55°C. ; for continuously mixed 
shrub. temperature should be 
maintained from 25°C. to 35°C. 
All degrees of mechanical reduc­
tion from whole shrub to finely 
crushed shrub may be used . 
More finely cut or crushed shrub 
will ret more rapidly. but is 
suitable only for mixed rets. 
while coarsely cut or whole 
shrub may be used only for 
unmixed rets. The natural pH 
of the shrub is satisfactory for 
initiating the retting process. 

The methods of retting. which 
have been investigated. fall into 
2 categories: those not involving 
any disturbance of the shrub 
during the retting period. and 

those involving occasional or 
continuous mixing. J n the first 
category. floor retting and bale 
retting gave satisfactory retting. 
Depth of piling must be correlated 
with the degree of mechanical 
reduction and the retting time 
will be from 1 to 2 weeks. Whole 
shrub can be retted in the bale 
following parboiling. defoliation. 
and rebaling. with a rctting 
period of approximately 2 weeks. 
Tn the second category are in­
cluded floor retting with occa­
sional mixing. and drum retting 
with continuous mixing. 

Retting on the floor with 
periodic mixing (4 to 6 times a 
day) requires that the shrub be 
rather finely cut (0'5" followed 
by crushing ). the depth of piling 
be closely correlated with the 
size of cut. and the retting 
period be ad justed to 6 or 7 
days. Shrub cut to 0'5" on a 
rotary cutter. piled 10" deep. 
and retted for 7 days has been 
found to give excellent improve­
ment in quality and optimal 
recovery of rubber. Temperatures 
may range up to 60°C. or even 
slightly above in parts of the 
shrub. but the moisture content 
should be kept in the range of 
45 to 50 per cent by adding 
water as needed. Drum retting 
provides the neatest and easi ly 
controllable method of retting. 
Aeration. moisture. and tempera­
ture can be kept under conti­
nuous control at the desired 
level. a nd very finely reduced 
shrub can be used without the 
danger of anaerobiosis. Conti­
nuous and uniform maintenance 
of optimal conditions permits a 
reduction of the retting period 
to 3 days. 

Plating of Plastics 

A PROCESS. SIMILAR TO liLECTRO-
. deposition of rubber films from 

aqueous latex. has recently been 
developed at the Columbia Uni­
versity for the prod uction of 
plastic-coated products ([tul. Eng. 
Chem .. Feb. 1949. 15A). Sheets 
of uniform thickness are obtained 
and complex .. hollow" shapes 
can be .. plated" from a plastic 
emulsion and can be conducted 
in ordinary plating tanks. How­
ever. this technique produces a 
film less than a millimeter thick 
and building up of thicker films 
is time-consuming and does not 
produce a uniform sheet. 

The latices used may be pre­
pared from any plastic material 
which will form a stable aqueous 
emulsion containing 55 per cent 
solids. A plating tank divided 

by a thin barrier of porous 
porcelain is used. The latex is 
placed in the anode compartment 
of the plating tank. the cathode 
chamber being filled with a 50 
per cent sodi um chloride solution . 
The porous divider is necessary 
to prevent hydrogen evolved at 
the cathode from migrating to 
the anode and interfering with 
the deposition of the plastic. 
Copper cathodes may be usee! 
since the cathode does not dissolve 
into the electrolyte. 

The choice of the anode is 
important. Nickel. which has 
proved impracticable for the 
electro-deposition of rubber. is 
especially effective for plastics. 
Zinc. which is widely used for 
rubber deposition. destabilizes 
vinyl type of plastics. Passivated 
metals such as a luminium tend 
to form a spongy film. 

Metal-free films can be formed 
by depositing the plastic on a 
porous barrier. or mould of 
alundum or porous porcelain. 
Mercury. used as an anode either 
behind the barrier or contained 
in the body of the mould. forms 
insoluble anode products which 
do not penetrate the barrier. 

If the coating composition 
contains a plasticizer. the film 
is coherent and firm but does 
not attain its maximum tensile 
strength until it has been baked 
for half an hour at 80° to 105°C. 
Unplasticized latices produce soft. 
crumbly films but these can be 
cured at a temperature of about 
150°C. for an hour to prod uce 
a fused. hard sheet. 

The tensile strength of the 
cured films is superior to that of 
dipped or sprayed film and 
approaches that of moulded pro­
ducts . This property could be 
enhanced by using emulsifying 
agents in the latex which would 
either volatilize or combine with 
the polymerduringheat treatment. 

The power requirements for 
electrolysis are small. When 
depositing on metal anodes. 2 to 
4 v. are required. about one-fifth 
to one-tenth the potential differ­
ence used in the electro-deposi­
tion of rubber. deposition effi­
ciency is about 2.500 gm. per 
faraday and at rates as high as 
100 kg. per kW.fhr. Best effi­
ciency is obtained at rates between 
10 and 20 kg. per kW. /hr. with 
current densities of about 20 mao 
per sq. cm . Under these condi­
tions a 0'125" film can be 
deposited in about IS min. on 
metal electrodes. Porous forms 
reduce the rate of deposition by 
about 15 per cent. 
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Optical Glasses 

A NUMBER OF NEW OPTICAL 

glasses. their properties and ap­
plications have been des­
cribed (Nature. 1949. 163,412). 

With ' the introduction of 
barium crown glass. many new 
types of photographic lens became 
possible. This glass greatly 
improved all lenses of the air­
spaced type. In 1934 samples 
of unusual glasses with charac­
teristics 11 D in the region of 
1'85 and y the reciprocal r~lative 
dispersion of 47'0. were in exis­
tence. 

Lanthanum is very soluble in 
boric acid. and its contribution 
to higher refractivity without 
increase of dispersion is remark­
able. The oxides of tantalum . 
thorium and tungsten arc soluhle 
in the lanthanum hnrate hase 
glass in amount up to 35 p er 
cent. These new h ::>rate glasses 
are very stable and hard. They 
are harder than ftints. stable to 
the atmosphere. and amenable 
to optical shop practices of 
moulding. grinding and polishing. 

Early in the development work 
it was found that the rare-element 
borate glasses were extremely 
corrosive to all known pot re frac­
tories and platinum was employ­
ed for tbe actual prod uction of 
these glasses. This was justified on 
the basis that no platinum would 
be lost by contamination. and 
that the glass. once homogenized. 
could be poured in its entirety. 
free from striae. into a single 
slab or into cast ~hapes without 
striae. seed. bubbles or other 
defec ts usually attending a glass 
made in a refractory pot. The 
first of the new glasses to he 
made had a refractive index of 
1'7445 and a reciprocal relative 
dispersion of 45'8. The glass was 
slightly yellow. but further work 
established the origin of the 
yellow colour. and finally glasses 
were produced as colourless and 
homogeneous as any other optical 
glass. 

Since 1940 the types of these 
glasses in production have been 
extended. and at the present 
time the following seven types 
are being made; 

EK - 110 
-210 
- 310 
- 320 
-330 
-450 
-448 

no 
1'69680 
1'73400 
1'74500 
1'74450 
1'75510 
1'80370 
1'88040 

v 
56'2 
51 '2 
46 '4 
45'8 
47'2 
41'8 
41 ' 1 

, All these glasses. contain thor­
ium. and in the case of folding 
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camera. in which the lens may 
rest for a long time ' in close 
proximity to film. the radio­
activity of the thorium may be a 
disadvantage. A thorium-free 
equivalent of EK - 320 is avail­
able. 

The most useful of these new 
glasses were ftint glasses con­
taining titanium oxide and ftuo­
rine in addition to silica. The best 
glasses lie in the region 45 per 
cent si lica. 28 per cent titanium 
oxide. and 27 per cent sodium 
ftuoride. ranging in optical pro­
perties from np l'65 / y 29 to no 
l' 58/v 36'6. The glasses can 
be moulded. arc very resistant 
to tarnish. aud are easily fabri­
cated by the usual optical 
methods. 

The ftuosilicate ftints are almost 
as useful to the optical designer 
as the high-index glasses. since 
they extend the possible differ­
ence between crown and ftint 
refractive index and between 
crown and ftint dispers ion. With 
these glasses. three-element lenses 
have been designed to give even 
better performance than the usual 
four-element types. K. H . Sun 
of the Hodak Research Labora­
tories has successfully produced 
novel mixtures in some 20 quite 
different glass fields including 
ftuo-borate. ftuo-germanate and 
flllo-phosphate systems. 

An interesting group of glasses 
are those containing no oxides 
and composed entirely of fluorides. 
These glasses show the charac­
teristic low refractive index and 
extremely low dispersion pre­
viously avai lable only in ftuo­
ride min erals . The refractive 
index in most of the glasses 
is approximately 1'38 to 1'39 
and the v-value. 100. Moreover. 
the glasses are transparent to be­
low 300 mfl in the ultra-violet and 
to 5fl in the infra-red. so that 
they may he very useful in the 
making of instruments requiring 
optical transparency over a wide 
range of wavelength. Difficult­
ies are met with in the produc­
tion of these all-ftuoride glasses. 
but it is possible that these 
difficulties may be overcome 
in the near future . 

Failure of Railway Materials 

WITH INCREASING SPEEDS. 
heavier ' revolving masses and 
greater overall weights of main­
line locomotives. the need for 
sound materials both in the 
track and rolling stock has 
become of paramount importance. 
Fatigue and other causes of 
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fracture in engineering materials 
and parts have been widely 
investigated in recent years. and 
the root causes arc now fairly well 
understood. So far as railway 
track materials a re concerned. 
transverse fissures in rails at one 
time were a source of frequent 
discontinuity in service. although 
such occurrences have now been 
greatly reduced by improved 
methods of manufacture. As re­
gards rolling stock. the highly 
stressed portions of locomotives 
are susceptible to fracture arising 
from fatigue cracks usually ori­
ginating in faulty design or due 
to indifferent machining and 
finishing of surfaces. 

The failures of rails through 
transverse fissures were first 
observed in the United States. 
where. up to 1932. no fewer than 
65.281 cases had been reported. 
representing an average of 6'14 
failures per 100 miles of track 
per annum. The true transverse 
fissure starts in the railheads. 
developing from a tiny shatter 
crack or hair-linc crack and 
gradually spreading upwards and 
outwards until the unaffec ted 
sectional a rea is so weakened 
that it suddenlv fractures trans­
versely under "a passing wheel 
load. The origin and develop­
ment of hair-line cracks in the 
sectional thickness of steel is 
b elieved to be due to inter­
granular weakness derived from 
factors associated mainly with 
steel-making. fabrication and half­
treatment of the product. Data 
contained in the technical 
literature is not unanimous in 
attributing this phenomenon to 
any well-defined set of conditions. 
It is. however. understood that 
steel-making conditions involving 
the solubility of gaseous elements 
like hydrogen. oxygen and nitro­
gen in steel. the conditions of 
deoxidation in final processes of 
steel-making. teeming conditions 
and. last but not the least. 
factors associated with the heat 
treatment and fabrication of the 
product particularly in its final 
rate of cooling. all playa part in 
bringing about a state of inter­
granular rupture in the finish­
ed product. Unfortunately. the 
Sperry method is not sensitive 
enough to detect hair-line cracks 
themselves so that rails so affected 
cannot be sorted 'out and scrapped 
at the mill; the rails must be in 
service long enough for the original 
hair-line crack to develop before 
its presence can be magnetically 
detecte8 . The Sandberg cqn­
trolled cooling process has consi-
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derably reduced the risk of 
hair-line crack formation in rail­
Heads through controlling and 
retarding the rate of cooling of 
the product in a temperature 
range of 200°_400°C. 

Published literature on this 
phenomena does not record 
occurrence of fracture in railway 
tyres . A number of other cases 
of transverse-fissure failure in 
tyres have been examined. each 
tyre steel conforming to standard 
specifications in respect of chemi­
cal and physical tests and free 
from metallurgical abnormalities. 
In a few cases the tyres that 
failed were fabricated from the 
same cast. which is in itself 
significant (Iron & Coal Trade 
Rev .• 1949. 158, 6) . 

A New Austenitic Alloy 

A NEW ALLOY FOR GAS TURBINE 
blades has been developed by a 
British firm . . Known as G32. 
it is an austenitic alloy having 
a cobalt base and other main 
ingredients are nickel and chro­
mium. It has also a small 
percentage of niobium. 

G32 has been derived after 
600 experimental melts. Further 
detailed tests are expected to 
show that it will be a worthy 
successor to G 18B ( hitherto pre­
dominant in the field of gas 
turbine discs). While. like G18B. 
primarily evolved for turbine 
engines, G32 has been shown to 
have other uses and is being 
produced for furnace parts such 
as cradles and structured 
members (BIS). 

Calcium Carbonate 
Extender Pigments 

AN IMPORT ANT . CLASS OF EX­
tender pigments is the calcium 
carbonate class. A studv of . 
5 calcium carbonate varieties, viz. 
dry ground calcite, wet ground 
calcite, .. Witcarb regular " ( me­
dium-fine). fine-particle calcium 
carbonate and .. Witcarb R" 
( ultra-fine) have been studied 
and the effec t of particle size on 
the optical properties of the 
dried paint films and on the 
rheological properties of the 
fluid paint has been investigated 
( Ind Eng . Chem., 1949, 41, 
390 ). 

The carbonates cover a particle 
size range from. O' 5 to 3'9 microns, 
corresponding to specific surface 
areas from 0 '32 to 0·55 sq. m. per 
gm. The oi l absorption values in­
crease with surface area, showing 
that surface area rather than dif-

ferences in the nature of the sur­
face is the dominant factor . Form­
ulations obtained with low acid 
value linseed oil also indicate 
that the particle size is primarily 
responsible for the variations 
observed in their properties. 

Hiding power, lightness and 
gloss of a paint film increase 
regularly with decrease in particle 
size of the carbonate. Improve­
ment in the above properties by 
the ultra-fine particle precipitat­
ed calcium carbonate appears to 
be due to improved dispersion 
of the binding pigment brought 
about by the calcium carbonate. 
particles which may function 
as grinding or anti-flocculating 
agents. 

Decreasing particle size of the 
calcium carbonate extender is 
accompanied by a regular increase 
in consistency and yield values 
of the paint. 

Potato Farming In 
the United States 

WITHIN RECENT YEARS, TH E 
average yield of potatoes per 
acre over the potato-growing 
territory in U.S.A. has more than 
doubled. In 1948 the average for 
the United States reached 204'5 
bushels per acre. For these greatly 
increased yields, 4 developments 
are chiefly responsible : breeding 
of new varieties, better ferti­
lizers, be' ter sprays and ·the wide 
availability of certified seed 
stock. 

Most important in the pre­
vention of the spread of disease 
is the develop!l1ent of disease­
resistant varieties of potato plants. 
Since 1932, under the national 
potato-breeding programme of 
the U.S. Department of Agri­
culture, at least 34 new 
varieties of various virtues have 
heen distributed to the growers. 

Of second importance in the 
control of disease at planting 
time is the programme of ins­
pection and certification. A 
corps of government experts have 
the task of examining seed 
potatoes at various stages of 
their field growth and during 
the harvest, to the end that 
a ll seed potatoes they certify 
as acceptable will have, at most , 
only a tiny percentage of diseased 
plants. 

The practice of crop rotation 
has been found to he a very 
effective additional control 
measure. If one or two crops 
of some other vegetation not 
susceptible to potato diseases is 
planted after the potato crop, 

the disease organisms, or a large 
majority of them, die of star­
vation before they can affect 
the potatoes. 

The fourth control measure, 
which is proving effective against 

. the rhizoctonia, is the disinfec tion 
of the seed , either the whole 
tubers before they are cut, or 
the cut seed pieces. One 
recommended adjunct to disinfec­
tion is the suberization of seed 
pieces. This treatmen t causes 
the pieces to form over them­
selves a layer of cork cells which 
prevents their rotting in the 
moist ground . Since this method 
consists only of putting the 
seed pieces in a room with the 
proper humidity and heat for 
a short time, it is becoming 
a widespread la nd very rewarding 
practice. 

The fifth control measure, now 
very com mom in areas where 
late blight and beetles harm 
huge numbers of the plants , 
is the spraying or dusting of the 
potatoes with various chemical 
mixtures. Among them is a 
DDT mixture which seems to 
have splendid effect on flea 
beetle, Colorado potato beetle, 
and leaf hopper . 

I n successfully ralslOg seed 
potatoes which meet the strin­
gent seed certification standards, 
farmers have taken advantage 
of a procedure which requires 
immensely more work at planting 
time but makes the rest of the 
growing and inspec tion of seed 
tubers much easier and safer. 
This is the" tuber unit " system 
of planting. All the seed pieces 
from single tubers are planted 
side by side, and a space is 
left at the end of each set of 
seed pieces before another tuber's 
pieces a re planted. A corollary 
.of this procedure is that the 
potato seed must be cut on the 
field a t the time of planting, 
and after each set of seed pieces 
is planted , the knife used for 
cutting must be disinfected. 

A good deal more care is 
necessary for this method of 
planting than when the farmer 
merely fills his seed hopper 
with pieces and starts off on 
his tractor. But once planted 
to tuber units, the crop becomes 
highl y controllable. 

Another necessary step in the 
programme of constant vigilance 
against potato diseases is 
.. rouguing .. where diseased 
plants are removed by a close 
physical examination before they 
have chance _ to infect whole 
areas ( USl S) . 
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Tropic Proofing 

DURING THE WAR VEARS MUC H 
study and experiment was de­
voted to tropic proofing and to 
the packing of the equipment 
of every type used by Allied 
forces in Burma, Africa and 
other tropical theatres of war. 
The Directorate of Che mical Re­
search and Development, Ministry 
of Supply, U. K. , on the suggestion 
of the Department of Scientific 
& Industrial Research, have 
compiled in a booklet (H.M.S. 
Office, London; 1949, price 9d ). 
the results of the extensive 
investigations of methods of pro­
tec ting materials and equipment 
from deteriorative e ffec ts o f 
storage and use in tropical 
climates. This publication is an 
up-to-date version of the war­
time pamphlet published in 1945 
and is now made available 
for general information of the 
ci vilian exporters to tropical 
countries. 

The first 3 chapters in the 
pamphlet are devoted t o methods 
of testing the efficiency of various 
treatments against fungal and 
insec t attac k. The remaining 8 
chapters give information about 
the work done for the protection 
during storage and use in the 
tropics of various classes o f 
materials and equipment. viz. 
plastics. rubber. leather. wood. 
textiles and cordage. paper and 
packing materials. paints and 
varnishes. lubricants and t em­
porary metal preservatives and 
finall y optical and electrical equip­
ment. A li st of Allied government 
publications is added as an 
appendix. . 

Brilliant sunshine. high t em­
perature and humidity conditions 
and attack by molds and insects 
are the main causes of deterio­
ration of the above type of 
materials and equipment in the 
tropics . Information relating to 
the choice of materials and 
the protec tive measures to be 
employed . including the use of 
appropriate fungicides and in­
sec ticides where necessary during 
use and storage. has been given 
under each head. The choice 
of any particular method of 
protection should generally be 
governed by a full consideration 
of all the factors likely to be 
in~olved and preferably after 
comparative trials. On the 
whole. the information contained 
in this pamphlet. although re­
quiring to be supplemented by 
further detail s in many cases. 
is of immense practical interest 
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to manufacturers . traders and 
users of these materials and 
equipment in India. 

The De fence Services in this 
country do already have a proper 
appraisal of the magnitude and 
importance of the problem of 
tropic proofing ,and have their 
own development organizations 
working on its different aspec ts. 
but it should be the task of 
the 1 ndian Standards I nstitu tion 
to produce appropriate speci­
fications for general adoption 
by the trade in India. 

e. S. RAO 

Specifications for 
Radio Components 

A SPECIFICATION DESCRIBING TH E 
general conditions and procedure 
for durability testing of compo­
nents for radio and ot,.her electro­
nic equipment is published by 
the Radio Industry Council . U.K. 
The Specification No. RIC/ II 
is the work of the R.l.C. Techni­
cal Specification Comm-ittee in 
consultation with the British 
Rad'io Equ·ipment M anu/actllrers' 
.4 ssociation. the Radio Communi­
cat'ion &- Electronic E>lgineering 
Association and the Radio Com· 
ponent Manufacturers' Federat'ioll 
and is the first produced by the 
Committee. It coy-ers approxi­
mately the same ground as the 
Inter-services Specification No. 
RC.S/ ll. but caters for the in­
dustry's requirements as distinct 
from those of the Services. 

The object of the T echnical 
Specification Comlllittee' s work 
is to produce a series of radio 
component specifications designed 
to ensure a high standard of 
reliability and performance for 
British components during use, 
transit and storage. Components 
are examined and their properties 
measured before and after they 
are subjected to the tests and 
their performances under test 
are laid down in the relevant 
component specifications. Com· 
ponents are classified under heads 
according to their ability to 
withstand extremes of t empera­
ture and humidity. 

Supplementary design accept­
ance tests for vibration . salt at­
mospheric corrosion and mold 
growth are described. 

Copies of the specification can 
be obtained (price 1 s) from 
the Radio Industry Council . 59 
Russel Square. London. W .e. I. 

T,le1(ision In Medical Training 

FOR THE FIRST TIME IN EUROPE 
an ",udience of 200 medical 
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practitioners and students have 
been able to follow a surgical 
operation by television. This 
was on the occasion of the 
anniversary of Holland's oldest 
university at Leiden . Whilst an 
operation was being performed in 
the operating theatre of the 
hospital a t Leiden, this was 
televized and projected on 2 
screens of 1'30 x l m. set up 
in the lecture hall in another 
wing of the hospital. 

Philips Eindhoven, who under­
took the technical arrangement 
of this unique experiment in 
television after the most pains­
taking preparations, produced 
for the benefit of the audience 
a wonderful picture which 
demonstrated beyond all doubt 
the enormous possibilities of 
t elevision as an a id to medical 
training. 

PATRA Research Laboratory 

A NEW RESEARCH CEN TRE WITH 
some 25,000 sq. ft. of floor area, 
to house the scientific and tech­
nological laboratories of the 
British Printing, Packaging &­
A llied Trades Research A ssocia­
lion was recen t1 y opened at 
Leatherhead , in Surrey. 

The PATRA laboratory sta nds 
on a 4' 5 acre site and is designed 
and sited to allow further ex­
pansion. The building is 
approximately 200' long and 50' 
wide and of 3 floors . An out­
standing feature is the techno­
logical laboratory which runs 
from the basement floor up to 
the top-storey floor leyel. This 20 ' 
of height and 2,000 sq. ft. of floor 
area will permit the installation 
of printing and packaging 
machinery. Letterpress and offset 
printing plants a re installed here. 
Also at basement level are the 
laboratory for mechanical testing 
of packages, the process camera 
room and the electro-deposition 
and stereotyping department. 
and litho plate making section . 
To ensure constant working 
conditions. the atmosphere of 
the t echnological laboratorv is 
controlled at 65 °F. and 65 ' p'er 
cent relative himidity. • 

The package-testing labora­
tory is similarly controlled, 
but contains a variable hnmiditv 
container conditioning the room 
with an operating range from 
32°F. to 140°F. and 16 to 95 
per cent relative humidity . The 
main laboratory here is equipped 
with rotating drums for t esting 
the resistance of containers to 
rongh handling with a drop-test 
apparatus. 
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Stores, boiler room and air­
conditioning plant are housed 
in the basement. 

At ground-floor level there 
is the entrance hall , flanked by 
a reception office and a committee 
room. Many of the scientific 
instruments used in PA TRA's 
research work are designed and 
made in a workshop on this floor . 
The packaging research labora­
tory here contains a "make­
up" table and equipment for 
making experimental packages 
and containers. 

Paper and optics laboratories 
equipped for the study of the 
opacity, gloss and printing 
qualities of papers are also on 
the ground floor. 

Study of the flow and 
deformation of inks a nd adhe­
si ves is carried ou tin the 
rheology laboratory ( ground 
floor) . The entomology, myco­
logy and microscopy labora­
tories are also on th is floor. 
Infection and damage to pack­
ages, books and papers by insects 
and molds, a major item on 
PA TRA's research programme, 
is carried out here. 

Scientific research on permea­
bility in relation to packaging 
and packaging materials is the 
principal task of the packaging 
laboratory on the ground floor. 
Here, there is a variable high tem­
perature room (for storage trials 
at elevated temperatures,-designed 
to operate at controlled conditions 
between 65°F. and HO°F. and 
10 per cent and 95 per cent R.H .) 
and a constant high temperature 
room (to operate at constant 
tropical conditions, tOO°F. and 
90 per cent R.H. ). 

Among the laboratories on the 
top floor of the new centre is 
that fClr surface chemistry where 
the desensitization of litho plates, 
contact angle measurement (for 
fundamental observations of the 
wettability of surfaces by oil 
and water), litho-plate-grain 
measurement, anti-corrosion pro­
cesses for zinc and aluminium 
litho plates, and research into 
the influence of silica in de­
sensitizing litho plates are among 
the tasks undertaken . On this 
floor is also the general enquiry 
laboratory for dealing with the 
workshop problems of individual 
members, and the laboratory 
dealing with abSQTption, oxidation 
and drying of printing inks. 

Finally the building contains 
offices, a conference room, and 
the technical library - the key 
to which is a card index of over 
100,000 items covering books, 

periodicals, pamphlets, patents, 
catalogues and other matter of 
informative interest to the print­
ing and packaging industries. 

Multi-purpose Laboratory 
in the Himalayas 

THE PROPOSAL FOR SETTING UP 
of a high altitude laboratory 
in the Himalayas was first mooted 
by the Government of India 
in 1947. The proposed laboratory 
will have !,eparate departments 
dealing with the study of snow, 
glaciers and their contribution 
to I ndian rivers. astronomical 
and astrophysical observations, 
cosmic rays, biological and geo­
logical research, and research 
on the flora and fauna of the 
Himalayas. 

An exploratory party, sent 
out last year to select a suitable 
location, recommended a spot 
near Kauri pass, especially the 
12.458' Ghorosan peak area 
which can be easily connected 
by a motor road with Joshimath. 
lower down on the route to the 
plains. 500' below Ghorosan lies 
a vast meadow known as Auli­
vugyal (pasture lancl) which 
would be suitable for the 
scientists' colony. The establish­
ment of a hydro-electric station 
and arrangements for water sup­
ply would not present any in­
superable difficulties at this spot. 

A second exploratory party 
is being sent again by the 
Government of India this summer 
to gather more complete data 
before undertaki ng the projec t . 

Institute of Radio Physics 

THE WEST BENGAL PREMIER, 

Dr. B. C. Roy, laid, on April 
21. the foundation-stone of a 
Calcutta University institute 
which will, for the first time in 
India, provide for a post-graduate 
study and research in radio 
physics and electronics. Built 
with a capital grant of Rs. 
51 lakhs and an annual recurring 
grant of Rs. 49,000 from the 
Government of India, the 
institute will be located close 
to the institute of nuclear physics 
of the University College of 
Science. I t is proposed to start 
in the institute new research 
schemes on microwaves, both 
fundamental and applied to 
television. 

In recognition of the research 
work carried out by the Univer­
sity, the Council for Scientific 
& Industrial Research of the 
Commonwealth of Australia 

have offered on permanent loan 
a complete set of ionospheric 
equipment to the University. 
A field-station for this apparatus 
would be built in the agricul­
tural farm-land offered to the 
University by the Government 
of West Rengal at Haringhata , 
about 35 mil f's from Calcutta. 

Indian Roads Congress-
13th Annual Session, 1949 

THIS SESSION OF THE CONGRESS 
was inaugurated by the Hon'ble 
Dr. Srikrishna Sinha, Premier 
of Bihar, on 4th February 1949 
at Ranchi. 237 road engineers 
from all over India attended 
the session which was a pro­
nounced success. 

In his address. the retiring 
President of the Congress, Shri 
S. N. Chakravarti. stressed the 
important part that roads play 
in all development programmes. 
and referred t o the many valuahle 
contributions made by the Con­
gress for the improvement of 
roads in all its aspects such a~ 
specification.,. standards an :l 
design. He emphasized the im­
portance of research on roads 
and welcomed the establishment 
of the Central Road Research 
I nstitute at Delhi. He advo­
cated the establishment of a 
non-lapsing fund for road 
construction. a voiding waste of 
public money. and rendering 
possible for road engineers to 
complete their road develop­
ment schemes according to 
programmes based on availabil­
ity of resources. The President 
laid particular stress on the 
need for developing village roads 
for the benefit of the common 
man and the country as a whole. 

9 committees and sub-commit­
tees dealing with specifications 
and standards, bridges, highway 
layout. research organization, 
soil research, test track, e tc ., 
held their meetings during the 
session and many technical 
papers were read and discussed. 

Provincial chief engineers held 
a meeting to discuss programmes ' 
of road development in the 
different regions of the country, 
and measures for co-ordinating 
the work on national- highways. 

The exhibition organized by 
the Indian Roads Congress at-
tracted much attention. The 
Roads Organization of the 
Government of lndia, Provincial 
Governments, the Indian Roads 
Congress Office, and firms dealing 
with road materials and machi­
nery took part. Charts, maps 
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and statisticai t ables of road 
development programmes in 
India, soils and bituminous 
products, models of different 
t ypes of timber bridges, etc., 
were exbibited . Tbe Military En­
gineering Services had a separate 
sec tion in which machinery and 
modern plant for road construc­
tion were on show. Considerable 
interest was evinced by the 
delegates in the mobile labora­
tory for bituminous road work 
exhibited by the Shalimar Tar 
Products Ltd., Calcutta, and in 
the road rollers ( steam and 
Diesel type) exhibited by the 
Government of Bihar. 

Mr. S. M. Gross , Vice-President 
o f the Interl1ational Division of 
the American Road Builders As­
sociation, gave an interesting 
lec ture on .. Modern Drainage 
Practice in Highway Construc­
tion .. and described some of the 
methods o f bridging adopted on 
:\m<'rican roads. . 

Informa tive and instructive 
sc ientific films on road-building 
and road-making machinery add: 
cd greatly to the interest o f 
the road engineers who had 
ga thered in full s trength at 
Ra nchi to discuss t echnical 
to pics and exchange views on 
problems confronting them in 
their professional work . The Con­
gress concluded with visits to the 
Barakar Rridge on the ("rand 
Trunk Road a nd to the Tata, 
Irnn (,;, Sire! Wlld lS a t Jamshed-
pur. 

R. K. X. I. ' 

Committees on 
Geophysical Studies 

.-\ N IMPORTANT STEP FOR THE 

development o f the study of 
geophysics in India has been 
taken by the a ppointment of 
2 committees by the Central 
Board of Geophysics. 

O ne committee, consis ting o f 
5 members, will draw up a 
planned programme for geophysi­
cal s tudies in Indian universitie~ 
a nd the sc ientific departments 
of the Government of India . 
Another committee o f 7 will 
prepare plans of work regarding 
physical a nd biological oceano­
gra phy covering as large an area 
a s possible o f the Indian seas. 

.The Cenlral Board of Geophy­
sics, which was constituted in 
:\'[arch thi s year and held its 
first meeting recently, has dec ided 
to approach the Government o f 
I ndia for 5 overseas scholarships 
for specia lized training in geophy­
sics this yea r . Government will 

NOTES & NEWS 

be a lso a pproached for sanction 
for the establishment of magnetic 
and se ismographic observatories 
a t Dehra Dun in the immediate 
future . The establishment of a 
Central Geopbysics Institute in 
India for advanced study and 
research in the science is a lso 
among the Board's plans. 

National Plannin~ Committee 

THE NATIONAL PLANNING COM " 

mittee, which was appointed by 
the I nd ia n National Congress 
10 years ago, has comple ted its 
work. The report, which was 
adopted a t the Committe;) 's final 
m~eting, h as, as its appendices, 
the reports o f its 29 sub-com­
mittees. The sub-committees' 
reports a re published in 26 
volumes, collectively known as 
t.he Natiollal Pla'lIning Committee 
SM~S. . 

The Committee d efined its 
own ohjectives, laid out a bold 
code of wide instruction for th e 
guidance of these sub-committees 
a nd prescribed clear-cut norms 
and stages for the completion 
of its comprehensive task . 

The reports of the 29 original 
sub-committees and 2 ad hoc sub­
committees deal with the fol­
lowing: (1) manufacturing in­
dustries ; (2) chemical industries; 
(3) population; (4) trade; (5) 
p ower a nd fuel; (6) women's 
role in planned economy; (7) 
rura l marketing a nd finance; 
(8) labour ; (9) river training 
a nd irrigation ; (10) a nimal hus­
handry a nd dairying, fi sheries 
a nd horticulture; (11) nat ional 
housing; (12) ed ucation (general 
a nd t echnical) ; (13) communi­
cations; (14) engineering indus- ' 
tries a nd industri es connect ed 
with scientific ins truments; (15) 
mining and metallurgy; (16) soil 
conservation and afforestation ; 
(17) insura nce; (18) la nd policy 
a nd agricultural , labour and 
insurance; (19) rural and cottage 
industries; (20) industrial finance; 
(21) c rop planting and production ; 
(22) currency and banking; (23) 
public finance; (24) transport 
services; (25) national health ; 
a nd (26) national planning, its 
principles a nd administration. 

Central Silk Board 

THE GOVERNMENT OF INDIA H AVE 

set up a Centra l Silk Boatd' t o 
provide for the development 
under centra l control of the raw 
silk industry in the country. 
The Board will advise the Central 
Government on all matters re­
lating t o the raw silk industry 
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including the import and export 
of raw silk . Among its other 
functions, the Board will devise 
means for improved methods 
of mulberry cultivation, rearing, 
developing and distributing 
healthy silk-worm seed, reeling 
a nd the supply of t echnica l 
advice to filature and cllarkll« 
reelers and help to improve the 
marketing of raw silk . 

The Board will consist o f 
27 members with the Minister 
for Industry a nd Supply as 
Cha irman . By the Ac t under 
which the Board is constituted , 
it is empowered to levy a cess 
on the si lk inclustry. 

A~rlcultural Census 

I N PURSUANCE OF A RECOMMEN­

dation made by the FAD for 
organizing an ag ricultural census 
in 1950 in m~mber-countries, 
the Government of India have 
a ppointed a technical committee 
consisting of Mr. W. R. Natu , 
Economic and Statistical Adviser, 
Ministry of Agriculture, as Chair­
man a nd the following as mem­
bers: Prof. P . C. Mahalanobis , 
Statist ical Adviser , Cabinet Secre­
t a riat, New Delhi; Dr. P. V. 
Sukha tme, Statistical Ad viser, 
Indian Council of Agricultural 
Research ; Dr. V. G. Panse, Deputy 
Director (Research), Institute 
of P lant Industry, Indore; Dr. B. 
Natrajan , Economic Adviser to 
the Government of Madras ; 
Mr. G. M. Sankpal, Director, Bu­
reau o f Economics and Statistics, 
Goverl1ment o f Bombay; Mr. 
K. Kishen, Statistician t o the 
Department of Agriculture, 
United Provinces; Mr. N. C. 
Chakravarty, Department o f 
Agriculture, Forest s and F ish­
eries, Government of West 
Bengal; Mr. H . C. Kothari, Statis­
tical Officer, Government of Jai­
pur; Mr. K. S. Sursinghji , Direct or 
of Agriculture, Government of 
Saurashtra; Mr. B. A. Bombawale, 
Secretary to the C.P. Government 
Land Records Department; and 
Mr. J. S. Sharma, Research Officer , 
Direc torate of Economics and 
Statistics, Ministry o f Agriculture 
( Secretary ). 

The terms of reference o f the 
committee a re: (a) t o examine 
the forms of returns at present 
used by the different provinces 
a nd Stat es for routine collection 
of data and evolve standard 
forms of returns ; (b) to consider 
whether any special mod ifications 
are necessary in the scope of 
enquiry in respect of areas where 
the system of land surveyor 
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record of rights is not introduced; 
(c) to explore the directions in 
which the d~t~ collected through 
the census of ~griculture c~n be 
usefully integr~ted with the d~t~ 
collected through the census of 
popul~tion. 

Villaae Oilseeds 
Industry Board 

THE INDIAN OILSEEDS COMMIT­
tee, ~t its 4th annual general 
meeting. recommended the setting 
up of a village oilseeds industry 
board and a training institute 
at Nagpur for the development 
of the village oil industry. The 
board named The Ghani Advisory 
Board oj the Indian Oilseeds Com­
mittee will study the progress of 
the schemes sanctioned for ghani 
development and organization of 
co-operative societies. It will also 
supervise the activities of the 
training institute. 

To encourage crushing of seeds 
in village ,~hanis the Committee 
requested the Provincial Govern­
ments to adopt a uniform policy 
with regard to exemption limits 
from. sales tax. and suggested 
that the limit should be Rs. 
15.000 in all the provinces. 

The Metal Market Review-
1949 Annual Number 

To MARK THE COMPLETION OF 
the first year of its publication 
the Metal Market Review has 
brought out a well got-up and 
highly informative special annual 
number ( Vol. 1. No. 25. 1st Feb. 
1949) . The issue contains a series 
of articles written by well-known 
authorities in various branches 
of metallurgical industries and 
metal trade. ' 

Thc number is divided into 
4 parts , The first part deals with , 
topics of general interest per­
taining to metal trade and non­
ferrous metallurgical industry. 
The second part is mainly con­
cerned with the ferrous metal­
lurgy. The third part contains 

, valuable statistics. The last part 

is a useful "who is who" in 
metal trade and industry. 

Grant for Andhra University 

THE GOVERNMENT OF INDIA 
have sanctioned a grant of Rs. 
770.000 to the Andhra Univer­
sity non-recurring. and Rs. 88,000. 
recurring. for the expansion and 
development of the Technology 
Department including the or­
ganization of a new branch in 
pharmaceuticals. The buildings 
are estimated to cost Rs. 380,000 
and the equipment Rs. 390.000. 

Grant for Colleae of 
Technoloay, Madras 

THE GOVERNMENT OF INDIA 
sanctioned for the Alagappa Chet­
tiar College of Technology. 
Madras. a sum of Rs. 2.92.000 
for the college buildings. and 
Rs. 1.13.000 for equipment. They 
have also sanctioned for the 2 
departments of Chemical En­
gineering and Textile Technology 
an ultimate recurring grant of 
Rs. 40.000 and 32.000 respectively. 
The grants are made on the 
understanding that the number 
of admissions will be increased 
and the admissions will be made 
from candidates applying from 
different provinces. 

Anno~ncements 

Grant for Preparation of History of 
Chemistry in Ancient and Mediae­
llal India - The Government of 
West Bengal have contributed a 
sum of Rs , 5.000 towards the pre­
paration of the " History of Che-

'mistry in Ancient and Mediaeval 
India" (incorporating Sir P . C. 
Ray 's "History of Hindu Che· 
mistry ") undertaken by tht' 
Indian Chemical Society. 

The India11 Standards' ltlStitldiotl 
has issued the following 5 Draft 
Indian Standards for comment 
by those interested in them : 
Two standards on Mica; Coni­
ferous Timber ; Procedures for 
Testing Cotton Textiles and 

Cordages for Resistance to 
Attack by Micro-organisms; and 
Draft Indian Standard Style 
Manual. These can be obtained 
by application to the Secret~ry 
( Publications). Indian St~nd­
ards Institution. Block No. 11. 
Old Secret~riat, Delhi. 

Comments on these Standards 
should re~ch: the Director. Indian 
Standards Institution, Block No. 
11. Old Secretari~t. Delhi. by 
June 30. 1949. 

REPORTS FROM 
STATES & PROVINCES 

( continued) 

cultivators as a winter crop in 
centr~l districts and..for conduct­
ing tri~ls of S~~ Island varieties 
on the west coast. The target 
is to evolve a strain of st~ple 
length 11 /16" and It" over the 
4·5 lakh ~crc winter crop ~rea . 
yielding 4 lakh bales ~nd 6 lakh 
acres in the west coast districts 
under Sea Island cotton yielding 
1 l~kh bales of aN to 11" staple 
length . 

Cycle Factory 

THE GOVERNMENT OF INDIA HAVE 

provisionally ~greed to .the es­
tablishment at M~dras of a 
cycle f~ctory by Messrs B.S.A. 
bicycle manufacturers with a capa­
ci ty of 1 lakh cycles per year. 

Permission has also been 
granted for the setting up by a 
British firm of a plant for the 
manufa~ture of earth-moving 
machinery used in building roads 
and dams. - . 

UNITED PROVINCES 

Soil Laboratory 

THE AGRICULTURE MINISTER OF 
the province opened the Regional 
Soil Laboratory at Aligarh on 
April 21. The laboratory. the 
first of its kind in India. will 
undertake soil survey for the 
benefit of .. agriculturists. 



Reports 
States & 

from 

MYSORE 

Manufacture of Telephones 

THE TELEPHONE INDUSTRIES 

Ltd .. Bangalore. has gone into 
production and is assembling 
and finishing telephone instru­
ments at the rate of 300 per week. 

The factory is now housed in 
2 huge hangars on the site of the 
proposed building. An extensive 
plot of 365 acres have been cleared 
on the Bangalore-Madura Trunk 
Road for putting up the factory 
buildings and residential quarters. 
There will be 8 huge workshop 
sheds with administrative blocks. 
Water' and light have been laid . 
To facilitate quick transmission 
a railway siding is provided. The 
buildings are to be completed 
by 1951. The factory when in 
full swing is expected to provide 
employment for 10.000 persons. 

New Englneerlna Colleae 

DAVANGERE. AN IMPORTANT COM­

mercial centre and third largest 
city in Mysore State. is to have an 
engineering college from the com­
ing academic year. The Govern­
ment have also sanctioned the 
estahlishment of a polytechnic in 
this city. 

BIHAR 

Power Alcohol Plant 

THE REVENUE MINISTER OF 

Bihar inaugurated the biggest 
power alcohol plant in India at 
Mirganj in Saran district on 
April 13. The plant has a daily 
capacity of 3.000 gal. 

BOMBAY 

Penicillin Factory 

THE Rs. 3 CRORE PROJECT FOR 

the manufacture of penicillin . 
sulpha drugs and anti-malarials 
was approved at a recent 
conference held in Bombay and 
presided over by Dr. Syama 
Prasad Mookerjee. Minister for 
I ndustry and Supply. Government 
of India. The Conference ap­
proved of the suggestion to locate 
the penicillin factory at Dehu 
Road. 16 miles from Poona. 

Provinces 

NEW DELHI 

Machine Tools Factory 

NEGOTIATIONS FOR AN AGREE­

ment with the Oerlikon Machine 
Tools Buehrle b Co.. Zurich­
Oerlikon. Switzerland, for the es­
tablishment in India of a factory 
to manufacture machine tools 
have been successfully concluded. 
The capital cost of the factory 
is estimated' at Rs. 12 crores 
and the value of the production 
at Rs. 7 to 8 crores a year. The 
factory is expected to be com­
pleted within a period of 4 years. 

The agreement provides inter 
alia that the Swiss firm will 
render all technical assistance 
in the erection of the factory. 
training of Indian personnel and 
direction and supervision of the 
prod uction of the factory for 20 
years from the date the produc­
tion starts. They will also have 
a small financial interest in the 
project. 

The Swiss firm wil! train 
Indian workmen. engineers and 
other technical personnel required 
for the factory in Switzerland. 
The Government of India will 
meet only the travelling and 
living expenses of these trainees 
and no fees for training will be 
charged. The firm will also set 
up a training school in India for 
the purpose of training Indian 
workmen. engineers / and other 
technical men required for the 
factory and provide the necessary 
expert personnel and equipment 
to train such men . They will 
endeavour to train Indian per­
sonnel in such a way that within 
a period of 10 years from the 
date of the starting of the factory 
there would be sufficient number 
available to hold not less than 
85 per cent of the technical 
posts in the factory. 

MADRAS 

Millet Research 

THE OPENING OF FOUR MILLET 

research stations has been sanc­
tioned hy the Government as a 
temporary measure in the scheme 
for making the province self-

sufficient regarding millets . 
Narasapatam in Vizagapatam 
district, Ongole in Guntur 
district, Tirupattur in North 
Arcot district. and Ariyalllr in 
Tiruchirapalli district will be the 
places at which the new research 
stations will he established. 

The work of these stations 
will be to produce high-yielding 
millets suitable t o different parts 
of. the province within ~ period 
of 5 years. The cost of the scheme 
is estimated ' at Rs. 2 lakhs. 

Paper Research 

THE GOVERNMENT HAVE SANC­

tioned a scheme for establishing a 
paper research station in North 
Malabar for the purpose of giving 
scientific assistance to paper in­
dustry in South India. The 
scheme will run for a period of 
4 years in the first instance. The 
station is to be located near 
Payyanoor. 

Limestone Deposits 

A REPORT ON THE MINERAL 

resources of Tiruchendur and 
Nanguneri taluks of Tirunelveli 
district shows large deposits 
of good limestone estimated at 
9.000.000 tons inSattankulam area. 
This area is ideally suited for the 
location of cement industry also. 

Ergot Production In 
the Nllglris 

THE SCHEME FOR THE EXTENSIVE 

production of ergot on the Nil­
giri Hills has been extended by 
the Government for a ·further 
period of 3 years from the..curren t 
year. The subventions to the 
cultivators ' of rye has been in­
creased to Rs. 10-12·0 per !h. 
of dry ergot. in addition to the 
free supply of culture for spraying 
and the necessary equipment. 
Since the inception of the scheme 
in 1944 the Agriculture Depart­
ment has produced 5.745 lb. of 
ergot. 

There has been considerable 
improvement in the quality of 
ergot produced . In 1944-45 when 
the scheme started. the alkaloid 
content of ergot was only a little 
over 0'20 per cent and at present 
it has gone up to nearly 0'45 
per cent. 

Growing of 
Long-staple Cotton 

THE GOVERNMENT HAVE SANC­

tioned a 5-year scheme for the 
evolution of a suitable strain of 
long-staple American cotton for 

( continued on page 252) 



INDIAN PATENTS 
The foJlowing is a list of a few of the Patent Applications accepted 
in the Gazette of India , Part II, Section I, for April 1949. 

PI .. tlcs ... Plastk:lsers 

38615. I.C.I. LTD.: Improved anIon exchange 
resins : Subjecting a chlorinated paraffin wax 
and an alkylene polyamine to an elevated tem­
perature. 

Inorjutc Chemicals 

37423 . DELHI CLOTH & GENERAL MILLS Co. LTD .. 
SHARMA. JAIN & CHIPALKATTI : Process for 
the conversion of titanium into soluble state 
from materials containing titanium such as 
bauxite sludge: Bauxite sludge in dried form 
is ground ami mixed with sulphuric acid a.nd 
heated. 

40185 . ANGLO-IRANIAN OIL Co. LTD.: Catalytic 
desulphurization of a petroleum fraction: 
Passing the distillale vapour over a coball ­
molybdate-aluminia catalyst at 700°-800°F . at 
a pressure of 250 Ib ./sq. in . 

40505. N. V. ZUID-NEDERLANDSCHE SPIRITUS­
FABRIEK : Method of working up waste liquor 
of fermentation industries in which molass~s 
are used : Partly evaporated li,uor is burnt to 
reduce the potassium sulphate to sltlphide ami 
finally treating the sulphide with carbon dioxide 
to obtain potassium carbonate. 

Orllanlc Chemicals 

38339. SHARP & DOM INCORP.: Prep:tralbn of 
benzoic acid esters of secondary-alkyl (s'econ­
dary) amino-propanols and butanols an:! 
the products of said methods : Reacting 
benzoic acid anhydride or halide with secondary 
alkyl amino propanol or butanol. 

38502. I.C. I. New leuco sulphuric esters of vat 
dyestuffs : Forming the leuco sulphuric ester 
in the presence of organic amide in which hydro­
gen atoms attached to amide nitrogm have been 
replaced by hydrocarbon radicals . 

38554. I.C. I. LTD.: New dyestuff. of the anthra­
quinone series: Sulphonating the product 
obtained by reacting 2 : 3-dichloro- l : 4-diamino­
anthraqu.inone with an alkali metal-phenoxide 
varyin/i a phenyl group in para position. 

38555. I.C.I. LTD. : Vat dyestuff : Sulphonating 
in the presence of organic amide in which 
hydrogen atoms attached to amide nitrogen atom 
have been replaced by hydrocarbon radicals. 

38556. I.C.I. LTD. : New leuco sulphuric esters 
of vat dyestuffs : Sulphonating in the pre­
smce of an organic amide in which hyd;ogen 
atoms attached to amide nitrogen atom have 
been replaced by hydrocarbon radicals. 

38658. I.C.I. LTD.: Vat dyestuff. : Sulphonating 
naphthathioindigoid d>est.tjfs which ·c.tltain 
chloro and/or nitro groups in the naphthalene 
nttclei . 

for the 
alcohol 
acid is 

38690. LES USINES DE MELLE: Process 
production Of acetone and butyl 
by fermentation : A non-fermentable 
supplied to fermenting mash by a.n amount 

tlOt higher than equivalent of the amount of 
neutralizing agent added. 

40175. N.V. DE BHT.4,FSCHE PETROLEUM M AH­
SHAPPI] : Process for producing alcohols : 
Reacting ethylene with water in the prese1lce 
of a catalyst h,tter consisting of activated 
bentonite clay impregnated with hydrofllloric acid. 

Food ... Kindred Products 

40544. LEVER BROTHERS & UNILEVER LTD.: 
i\hnllfactllre of margarine: SlIccessively war/ll ­
ing. cooling and slt/Jjecting margarine 10 
mechanical w.1rking. 

28820. BROWN : Grain flour : Temperatltre nf 
cJral maintained helow the brittle point of 
flour cells from the time -it 'is tempered until 
filial milli'lIg operatin //.. 

Instruments 

37154. DAKSHINAMURTHY : Humidity m ~a~urement 
devices: Circuit cOlls isting of wet and dry 
thermocouples and olle or more galvanometers 
with switch m!atlS to connect the thermocouples 
selectively with tI.e ga.lllallometer . 

Leather ... Leather Products 

40231. NE UMANN: A proces3 for preserving hide;; 
and skins: After usual liming. bating and 
scudrling the pelts are treated with preserva­
ti ve comprisint:: COlllmOll sal! awi sodiu))I 
m!tap has j; h"te. 

Medical Research ... Practice, Drugs ... Pharmaceuticals 

39121. MARCELLE FLEISCHMANN FOUNDATION 
.INC.: P enicillin preparations : Compr·ising 
calciulII penicillin in beeswax alld peanut oil. 

40233. MERCK & Co. [NC. : Processes for manu­
fac turing therap~utically valuable salts of 
p~nicillin G : Reactitlg in sollttion an am'ine 
salt of penicillin G and a sal! o.f alkali melal 
or alkaline-earth metal salts . 

40469. MERCK & Co. INC.: Procaine salt of peni­
cillin : Reacting pen'icillin or a salt of penicillin 
with procaine/or a salt of procaine . 

Metals ... Metal Products 

38508. METALS-GAS Co. LTD. & R. HUNDER: 
Processes for coating a metal or alloy: 
Passing a cOlltinuolls stream· o.f a gaseous 
halide of the coating metal over the metal to be 
coated. 

Miscellaneous 

40957 . JANSEN: Ceiling boards : Having coconut 
fibre dust as base. 

38683 . ' I.C.I. LTD. : Seed dressing: Comprises 
gamma-benzelle haxachloride and an orliatlic 
mercurial seed disinfectant. 

38845. I.C. I. LTD.: Seed dressing: COllsisting of 
~ellillg clay mixed with water soluble dispers · 
in g agent and (In organic mercury seed di s­
infectanl. 
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A Note on the Chemistry of Solanum torvum 

G. V. KRISHNAMURTI & T. R. SESHADRI 

Department of Chemistry, AndMa University , Waltair 

S OLANUM torvum is a tomentose 
I shrub gTowing throughout South India. 

It bears white flowers and round fruits 
that are bitter. They are eaten as 

a vegetable and are considered to be of 
medicinal value particularly for the enlarge­
ment of liver and spleen for which no proper 
specifics seem to be known 1. Dry torvum 
fruits are readily available in commercial 
quantities. Fruits of other Solanum species 
have been recently examined and new 
alkaloids discovered2• 

The chloroform extract of the dried drug 
powder yields about 1'7 per cent of oily 
matter from which a crystalline solid 
melting at 248°-249°C. (decomp.) separates 
out in a very small quantity. It exhibits all 
the properties of a sterol glycoside, forms an ! 
acetate melting at 165°-166°C. and on hydro­
lysis yields glucose and a sterol melting at 
134°-135°C. The acetate of the aglucone melts 
at 128°-129°C. These agree with the data 
given by Jantzen and Gohdes3 for sitosterol­
d-glucoside and the aglucone sitosterol. It 
may be recalled here that Syed and Kanga4 

reported the isolation of a substance melting 
at 248°C. from the fruit of S . xanthocarpum. 
Though they considered it to be a sterol 
and named it carpesterol, its solubility, 
high melting point and large content of 
oxygen would suggest that it is also in all 
probability a sterolin. The remaining fixed 
oil resembles closely in its characteristics 
similar oils obtained from S. xanthocarpum 
and S. nigrum. 

The fat-free residue on extraction with 
alcohol yields an alkaloid which has been 
purified and examined. It melts at 275°-
276°C. and gives characteristic reactions of 
the members of the Solanum group. On 
hydrolysis it yields an aglycone which is 

identified as solasodine, along with glucose, 
rhamnose and galactose. The original glyco­
alkaloid should, therefore, be solasonine5. 

.The identity has been established by com­
parison with a sample of glycoalkaloid 
isolated from S. xanthocarpum8 and also 
with its products of hydrolysis. The yield 
of solasonine is about 0'1 per cent and the 
torvum fruit is, therefore, a comparatively 
poor source of the alkaloid. But this drug 
can more easily be obtained from S. xantho­
carpum. The claim recorded by Kirtikar 
and Basu that S. torvum can relieve enlarge­
ment of liver is noteworthy. A similar 
statement has been made by Nadkarni7 
with regard to S. xanthocarpum. This 
property may, therefore, be mainly due to 
the glycoalkaloid solasonine. No detailed 
physiological experiment on this point 
seems to have been done so far. 

Experimentai 

Dried fruits of Solanum torvum were 
coarsely powdered. The powder ( 100 gm. ) 
was successively extracted in a soxhlet with 
petroleum ether, chloroform, alcohol and 
water using 6 hours' of extraction for each 
solvent . Details of the various fractions 
are given below. 

S OLVE NT 

Petroleum ether 

<.:hlo ro fo rlll 

Alcohol 

Water 

Y I ELIJ or" NAT URE OF T HE PR ODt;CT 
E XTRACT 

0 ' 
, 0 

l ' a Da rk brown viscous liquid with 
aroma tic odour. Mainly 
fi xed oil with a little wax 

U' j Brownish-yellow waxy matter, 
bi t ter to tas te 

1U -2 Brown and resinous . Very 
bitter. Mostly bitter mate­
rial with some inorganic 
matter 

{' U Reddish brown and as tringent 
to taste. :\[ostly inorganic 
ma terial along with tannin 
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Sterolin G Oi( - The coarse powder ( 2· 5 
kg.) was extraqted with chloroform thrice 
in the cold using 48 hr. for each extraction. 
The major bulk of the solvent was recovered 
by ordinary distillation and the last portion 
removed under reduced pressure. The resi­
due (42·0 gm.) was viscous in consistency 
and dark brown in colour with a character­
istic aromatic . odour. On cooling and 
allowing it to stand for an hour, a crystalline . 
solid . separated out. It was filtered and 
washed with benzene. It crystallized from 
chloroform-alcohol mixture as shining rectan­
gular plates and prisms melting at 248°-249°C. 
Yield, 0·1 gm. 

The filtrate ( 80 c.c.) was treated with more 
benzene (40 c.c. ) and the solution heated 
in a water bath with animal charcoal and 
filtered . The dear yellow liquid was dis­
tilled to recover most of the solvent, the last 
traces being removed under reduced pressure .. 
The oil thus obtained was greenish yellow 
when viewed in thick layers, and bright 
yellow when viewed in thin layers. Yield, 
40·0 gm . 

The crystalline solid melting at 248°-
249°C. was sparingly soluble in chloroform, 
moderately in alcohol and insoluble in 
ether. It was tasteless and responded to 
Molisch test for carbohydrates and to 
Libermann-Burchard reaction for sterols. 
Hence it was a sterolin. On acetylation 
with acetic anhydride and a few drops of 
pyridine and crystallizing the product from 
absolute alcohol, the acetyl derivative was 
obtained in the form of colourless, shining 
needles melting at 165°-166°C. When the 
sterolin was hydrolysed with aqueous alco­
holic sulphuric acid and the aglucone 
( sterol) crystallized from alcohol, it was 
obtained as colourless, shining, rectangular 
plates melting at 134°-135°C. The acetate 
of the aglucone melted at 127°-128°C. The 
acid filtrate containing the sugar was 
neutralized with barium carbonate, filtered 
and the filtrate concentrated to small bulk. 
The syrup yielded glucosazone on treatment 
with excess of phenyl hydrazine reagent 
(d. Jantzen and Gohdes3 for sitosterol-d­
glucoside ). 

The oil obtained was an yellow, viscous 
liquid with a fine aromatic odour and 
burning with a smoky flame. It did not 
solidify on cooling even up to - 5°C. but 
only became thick. The following are the 
properties of the oil: acid number, 10'4; 
saponification number, 183'5; Hehner num­
ber, 90·8; unsaponifiable matter, 2'3 per 

cent; iodine number, 113 '5; mean mol. wt. 
of fatty acids, ' 298'6. There is close agree­
ment between this oil and those obtained 
from S. xanthocarpum8 and S. nigrum9 • 

Glycoalkaloid - The defatted fruit was 
then extracted with cold alcohol thrice 
using 2 days for each extraction. The 
combined alcoholic extract was distilled to 
recover most of the solvent, the last portions 
being removed by evaporation on a water 
bath. The brown residue was extracted 
with warm water containing a little acetic 
acid (250 c.c. ). The aqueous extract was 
cooled and shaken with ether to remove 
waxy and oily impurities. The clear aqueous 
solution was brought to boiling and dilute 
ammonia added when a granular dark­
yellow solid separated out. It was allowed 
to settle and the supernatant liquid decanted. 
The precipitate was dissolved in dilute 
acetic acid ( 5 per cent) and reprecipitated 
by ammonia. The process was repeated 
twice. !Finally it was crystallized from 
ethyl alcohol (60 per cent) first and then 
from methyl alcohol when it separated as 
long, shining needles melting at 275°-276°C. 
Yield, 2·0 gm. . 

It had a marked bitter taste. It was 
solubl~ in chloroform, alcohol and water 
and insoluble in ether, benzene and petro­
leum ether. It contained nitrogen and 
gave a precipitate with Mayer's reagent. 
It dissolved in strong sulphuric acid forming 
an yellow solution changing to orange-red 
and finally brown. It gave mild frothing 
with water and a positive test for carbo­
hydrates. The glycoalkaloid was hydro­
lysed with sulphuric acid (7 per cent) and 
filtered . The filtrate was examined fur 
sugars and the presence of glucose and 
rhamnose was established by the prepara­
tion of their osazones and that of galactose 
by conversion into mucic acid. The preci­
pitate of aglycone salt was washed free of 
acid, crystallized from alcohol and boiled 
with dilute ammonia to liberate the free 
base. The mixture was filtered hot and the 
precipitate was washed and crystallized 
from alcohol when it came out as shining, 
star-shaped, white plates melting at 200°-
202°C. (found : C, 75·3 ; H, 10·7; C27H4302N, 
Hp requires C, 75·2; H, 10·4 per cent). 
The aglycone was insoluble in petroleum 
ether and cold ether and soluble in hot 
ether, chloroform and alcohol. It dissolved 
in strong sulphuric acid forming a red 
solution, turning brown on keeping. When 
an alcoholic solution of the substance was 
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treated with sulphuric acid, green fluores­
cence characteristic of solasodine was pro­
duced. Further it gave a series of colour 
reactions with anisaldehydc and acetic­
sulphuric acid. The acetyl derivative of the 
aglycone was obtained in the form of narrow 
plates melting at 195°-196°C. On refluxing 
with methyl iodide and crystallizing the 
separated solid, the aglycone formed a 
hydroiodide melting at 283°-284°C. (found : 
C, 59·9 ; H, 8·2; C27 H430 2N, HI requires 
C, 59·9 ; H, 8·1 per cent) . It also formed 
.. azo-solasodine" melting at 260°-261 °C. and 
a picrate melting at 144°-145°C. 

Summary 

The dried fruit of S. torv1tm has been 
examined in detail. The chloroform extract 
yields a small amount of a sterolin (sitos­
terol-d-glucoside) and 1·7 per cent of a 
fatty oil which resembles closely similar 
oil obtained from S. xanthocarpum and 

S. nigrum. Subsequent alcoholic extract 
gives an yield of 0·1 per cent of a glycoalka­
loid which could be identified as solasonine 
by a detailed study of its properties and 
reactions and of the products of hydrolysis. 
The identification has been confirmed by 
direct comparison of the glycoalkaloid and 
its hydrolytic products with those obtained 
from S. xanthocarpum. 
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Potassium Chro~ate as a Deleading Agent 
for the Determination of Clerget's Sucrose 

S. V. RAMANAIAH & c. NARASINGARAO 

Sugar Laboratory, Vuyyur Sugar Factory, Vuyyur <5- Laboratory 
of the Imperial Agricultural Chemist, New Delhi 

THE method of double polarization 
for the determination of sucrose 
was first suggested by Biot; ac­
cording to Brown l , this method was 

further developed by Clerget, who specified 
the length of the observation tube and 
the temperature at which polarization . 
readings are to be taken . Much literature 
has since accumulated indicating the 
complexity of this determination; new 
modifications have been suggested, and the 
influence of optically active bodies and of 
reversion and condensation products, either 
present in the sugarcane or formed during 
the decomposition of fructose and other 
unstable bodies has been examined. 

Among the more important modifications 
of determining Clerget's sucrose, mention may 
be made of deleading with (a) anhydrous 

sodium carbonate; (b) potassium oxalate; 
and (c) sodium phosphate. Noel Deerr2 

developed the neutral polarization me­
thod employing equivalent quantities of 
barium hydroxide, aluminium sulphate and 
sulphuric acid. Based on similar consi­
derations, and keeping in view the influence 
of the acid on invert polarization, Jackson 
and GiIlis3 , in their method IV, proposed 
the addition of sodium chloride solution 
(a neutral salt) to the direct polarization 
liquid. The International Committee on 
Uniform Methods of Sugar Analysis tenta­
tively recommended Jackson-Gillis ' method 
IV as the standard for adoption. 

Zerban4 re-examined the question of 
double polarization of sugar products and 
found that Jackson-Gillis' method IV gives 
correct values only with pure sugars, either 
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alone or in the presence of reducing sugars, 
and that the method fails when amides, 
amino acids and reversion and conden­
sation products were present , the only 
reliable method in such cases being yeast 
inversion. 

In view of the importance of sucrose 
determination to the sugar industry, the 
method of determining Clerget's sucrose 
was re-examined from the stand-point 
of complications introduced by lead and 
deleading agents on polarization. A new and 
simple method o!- deleading with potassium 
chromate, excess of which can be exactly 
controlled by using silver nitrate solution 
as an external indicator, has been devised 
and tested. 

Sucrose is calculated from the general 
equation,· 

100 (D-I) 
5 = ---------

T 143'2-0'0676 (m-13 )-;[ 

employing half normal solutions, and 
Clerget's constants were obtained by refer­
~nce to Table 15 of Methods of Chemical 
Control, Hawaiian Sugar Technologist's As­
sociation 1931 (p: 130). For sucrose esti­
mation by yeast inversion , 10 c.c. of 5 per 
cent B .D.H. yeast solution preserved with 
toluene were used. 

ExperiII)ental 

- Influence or Deleading Agents on the 
Polarization of Sugar Solutions - The use of 
anhydrous sodium carbonate, sodium 
phosphate and potassium oxalate for de­
leading sugar solutions prior to direct 
polarization and inversion is a common 
practice. Incomplete deleading leads to 
the precipitation of lead as lead chloride 
in the inversion flask and introduces a 
precipitate error. To avoid this, complete 
deleading is essential, and an excess of 
deleading agent is usually present in sugar 
solutions, as there is no simple means for 
the precise control of deleading. The 
presence of deleading agents interferes with 
direct polarization, as may be seen from 
Table I. . 

It will be seen that excess of deleading 
agents introduces errors in the results. The 

* 5 stands for sucrose percentage (Clerget); 
D , direct polarization reading; I, invert polariza­
tion reading; T, temperature of invert solution 
in centigrade; m, normal weight of sugar product, 
26 gm. in 100 gm. of solution . In all the cal­
culations half normal weights are taken so that 
0'0676(m-13) cancels itself. 

TABLE I 

50 c,c. 0/ sugar so/rdioll + deleadi"g agem in 3 different 
quantities, viz. 0·:; C"'., ) . !'. gm. atld 2·5 gm.; solrdion made up 
to 100 c.c. and polariud. Figures indicate dirtct poiarizaUo1l 
readings 

Ih~U;A IHSG .. \ Gt-: NT POLARIZATION W.t: ." D I SG~ • , _______ A-____ --, 

Ulank 0- ;) 1 ' ;' 2·;, 
gill . gill . gm. 

I. I.=) % sugar so/uJion + 
0'5 % glucose b), vol. 

Sod. phospha te ~ti ·'-) ~~'7 :!~ . ~ :!~'H 
Pot. oxalate :!8 ·.; ~8'~ :!U · i 28·U 
Sod. carbonatt· 2~';' ~6'7 :!; ·O 26·2 

t. 15% slIga, solutio" 
1 '0% glucose by vol. + 

Sod. phosphate :!U · j :.W· tS 2U ' :! :!H · (J 
Pol. oxalate 20·;, :W · ~ 3U·5 2~ ' U 
Sod . carbona t(' 21) ';' 3U·" 3U'~ 30 ·1 

TABLE 11 - CLARIFICATION WITH DRY POWDERED 
ALUMINIUM HYDROXIDE 

( Vol. of solution 50 C.c. ) 

SOLUTIO!\; D I Ht;CT I SV tOtT CLI::RCiI::T' S 
POL. J'OL. S UC ROSE 

1. i, g'm, sucroSf: 11 ' \1 Cla rified 
with al. 
h ydroxid(~ 

II · 9 Unclarified 
2. ;, J.:1l1. sucrose + 10 ' 3 Clarifiecl [,4 !J':!/S 

U·25 gm. glucose + with at. 
0 .25 gill. fructose hydroxidt· 

IU ' 3 Unclarificd 1 · 4 H' :!I'\ 
3. r. gill. Sucrose + II· a Clarified l ' 4 ~ '43 

u·2:; gill . of aspata · with al. 
tic acid + O' ;; gill . of hydroxidt, 
3iparagin II· 3 Unclarified 1 · 4 g' 43 

usefulness of a new deleading agent, viz . 
potassium chromate, was investigated as 
its adoption lends itself to exact control. 
The results obtained by the use of potas­
sium chromate have been compared with 
those obtained by J ackson-Gillis' method 
and by using dry powdered aluminium 
hydroxide as clarifying agent. That the 
use of aluminium hydroxide does not 
introduce any errors while working with 
pure substances has been repeatedly con­
firmed. Table II gives one set of such 
results. From the table it can be seen 
that the values obtained for direct and 
invert polarimetric readings. and Clerget's 
sucrose are exactly identical where the solu­
tions are clarified with dry powdered: alu­
minium hydroxide and where no clarifier is 
employed. Sugar solutions containing differ­
ent quantities of glucose and water-soluble 
ash from molasses were prepared, and the 
sucrose determined by Jackson-Gillis'method. 
The results obtained are given in Table III. 

I t will be seen from the table that the 
results obtained by deleading with potas­
sium chromate correspond to the values ob­
tained by aluminium hydroxide clarification, 
indicating that for a wide variation in 
the concentration of glucose and ash, 
deleading with chromate gives satisfactory 
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TA B LE III 

SUGAR SUCROSI::: DETt:RMINI:::I) 

SOLU TI ON ,..----------' 
AI. Pot. Sod. Pot. 

hydro· chro- phos- oxa-
xide ma te phatc la te 

20% sucrose Ix ' '':; 11j·4:"", 1~';)2 I~ ';; ~ 
solution + l °{, 
glucose by vol. 

~o% sucrose 18' UI 1 ~' 61 I~ ' UI I~'U I 
solution + 1% 
ash by vol. 

20% sucrose IH · I\I l ~· ~;j 1,;· 60 1,;'UO 
solution + 1 u~ 
glucose by vol. 
~O% sucrose HS· r,l 1 ~' :H H~ ' UI:S U:S'UI':S 
solution + 1 u~ 
ash by \ '0 1. 

20% sucros(> Uf ,U.a. IH ·U", t~ ' i;j I M· 7;! 
solution + :! ~~ 
glucose by vol. 

:Wo~ sucrose 17 ·~j l i ·S" J7 · 41':S 17 ' 4~ 
so.u tion + 2 % 
ash by vol. 

20% slicrose lti -;Y7 J~ ';) 7 17 ' MU li ' OM 
solution + 3°~ 
glucose by vol. 

:!O%sucrosc IM 'ail 1 ~' :!7 1M- II 1l:S'H 
solution + 3% 
ash by vol. 

-..... 
Sod. 

carbo­
nate 

1~ ' 5i 

17·7U 

18· I:l 

Ii ' Uti 

TABLE IV - DIR ECT POLARIZATIO N O F SOLUTIO NS 
AFTER DELEADING W ITH .DIFFER ENT 

DELEADING AGENTS 

HORS E' S UMY Ar .. Sou. POT . POT. SOl) , 

1. EAO ADDEO HYDRO - P HOS - e HRO- OXA - CARB O -
TO 100 c.e . XIlH; PHAT t::: MATI-.: LATJo; NAT II: 

I. lU ~~ sucrose + 
O' 5 % glucose 
solutio,~ by llol. 

U·63 gm . alj'~ au ·u :llj·i 3M · ij 3M'U 
1·25 " 3~'1! 3U ·U 38 · 7 3~ ' 5 :18'6 
l 'ljM 3M'~ ;Jij ·U 38·8 3~ ' 3 3M · 3 

10% sllc~~se + 2. 
1 % glucose soilt -
tion by vol. 

0 · 63 gill . 41 · ~ 41'3 4l ' ~ 41· ~ 41' I 
1-25 

" H'~ 41'1 H'~ 41 ' U 41 ' 1 
I '~M 41·2 41 · 1 41 ·3 41 ·U 4l ·U 

3. W% s"c~osc + 
2' 0 % glucose 
solut ion by vot. 

&-63 gm. 44 ' 1 4:) ' 3 H · I 43' 7 43 ' 6 
1 ·2.!) 

" 44 · \ .cJ. () 44 ' \ 43 'M 43 ' 0 
1 ·88 " H ' I 43 ' 1 H · l 43 · 7 4 i".) 

results. Further, while the actual variation 
in the final values recorded in Table III 
appears small, the variation in readings of 
direct polarization are considerable. This 
will be clear from the readings in Table IV. 

Deleading with potassium chromate 
using test solutions containing different 
concentrations of glucose and excess of 
lead does not introduce any errors in direct 
polarization while the use of other deleading 
agents leads to errors, especially as the 
concentration of glucose increases. 

Even though fructose as such is not 
known to exist except in products from 
unripe sugarcane, experimental solutions 
containing fructose were prepared and the 
effect of deleading agents studied. The 
results (TABLE V) indicate that sucrose 
values obtained with potassium chromate 

and aluminium hydroxide clarification closely 
agree. 

Effect of Amides & Amino Acids - Though 
present in small quantities, asparagine and 
asparatic acid are known to influence the 
va.lues for sucrose as determ,ined by Clerget 's 
procedure. The amino compounds are 
completely removed by deleading with 
potassium chromate, while they are un­
affected when other deleading agents are 
employed (TABLE VI ). 

It is clear that the use of potassium 
chromate eliminates the errors following 
the use of sodium phosphate, potassium 
oxalate and sodium carbonate in deleading 
sugar solutions containing glucose, fructose, 
amides and amino acids and ash-forming 
materials. The method has been further 
compared with Jackson-Gillis' method IV 
for the analysis of cane juices. ,The com­
parative data are presented in ~able VII. 

TABLE V 

SOLUTION CLERGET'S .. SUCROSE % 
r--- --..... 

AI. Pot. 'Sod. Pot. Sod. 
hydro· chro- phos- o x a- carbo-

xide mate phate late nate 

1U gill. sucrose + ij ' 4! ij · 34 8'6 ij·O U' U 
O' 5 gm. fructose 
in 100 c.c. solu-
tiOIi 

10 gm. sucrose +- ij ·8 U' 8 1.)'8 U'5 9'3 
1- 0 gill. fructose 
in 100 C.c. sol u-
tion 

TABLE VI - EFFECT O F AMINO ACIDS 

50 c,c. sucrose solut-ion, 10 c.e. 0 ' 2;; % asparag,:ne 01 10 C.C . 
1 · 0 % aspaTatic acid 01 10 c.c. cach of both treated wit.k lead, de· 
leaded and made up to 100 c.c. ami polarized. 

D ELt:A DI NG .o\Gt:NT POLARIZATION READlSGS ,..-_ ___ .A..--___ ~ 

Control Experimental 

1. 15% sllcrose solutio" + 10 e.e. 
0 ' 25% asparatic acid by vol . 

Pot. chromate 28' i t8' 7 
Sod. phosphate 28 · 7 28 ·4 
Pot. oxalate 28·7 28' 4 

. Sod. carbonate 28 ' 7 28'1 
:.!. 15% sucrose sollttl:on + lU c.e. 

1 % asparagine by vol. 
Pot. chromate 28 ·5 28 ' 5 
Sod. phosphate 28·5 ~8 ' O 
Pot. oxalate 28 ' 5 28'1 
Sod. carbonate ·28 · 5 28 ' 0 

3. 20 % sucrose solutio,,. + o· 25 % 
jrllctose + l ' 75% glucose 1 % 
asparag,:ne by vol. 

Pot . chromate 3~ ' 8 3M ' 8 
• -Sod. phosphate 38'8 38 ' 4 

Pot. oxalate 38 ·8 38'5 
Sod. carbonate 38 ' K 37 '3 

4. 20% sucrose sol1ttio" +O '~5% 
j,uclose+ l' 75 % glucose + 10c.c. 
0·25 % aspa,atic acid 

Pot. chromate 38 ' U 38 ' U 
Sod. phosphate 38'U 38 ' 6 
Pot. oxalate 38 ' 0 38'7 
Sod. carbonate 38 ' 0 38 ·7 
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It is seen from the above that Jackson­
Gillis' method and chromate deleading follow­
ed by acid or yeast inversion give closely 
agreeing results both for raw and clarified 
juices taken from factory samples. 

Determination (Jf added Sucrose in Molasses 
<5- Vinasses - The application of this method 
has been extended to the estimation of 
added sucrose to molasses and vinasses. 
The results obtained are shown in Tables 
VIllA, VIlIB, IXA and IXB. 

1. Raw juice 
Clarined juice 

2. Raw. juice ' 
Clarified juice 

3. Raw juice 
Clarified juice 

TABLE VII 

CLERGI<:T'S SUCROSI-: % 

,-.-----------~,-------- ------
Jackson· 

Gillis' 
method 

]2'42 
14·61 
10·23 
12· 75 
1l'6!J 
13-0U 

Pot. 
chromate, 

yeast 
inversion 

12·48 
14·72 
10-35 
12·711 
11-76 
13· 04 

Pot. 
chromatc, 

acid 
inversion 

12·30 
14·54 
10·34 
1:!'78 
II· 74 
13·94 

TABLE VillA-ESTIMATION OF SUCROSE ADDED 
TO EXHAUSTED MOLASSES 

ACID INVERSION ,-_______________ --A. __________ _ __, 

Method of Sugar Sugar Variation 
deleading added recovered 

Jackson-Gillis 7'63 4·21 -3·42 
l1'H lU'9~ -U·I. 
15·24- 17·03 +1 '711 
19·06 16·28 - ~'7~ 

Pot. chromate 7·63 7·83 -U-20 
11'44 11·9 +0-4(1 
15'24 15'U3 - U'~I 
19·06 19'03 - U'U3 

Pot. oxalate 7·63 9·52 + 1'91 
11·44 9-4 - 2-02 
15·24 12'56 - 2-6~ 

19-06 18·11 - 0,0;; 

Sad. carbonate 7 '63 4·11 -3 -52 
11·44 11·9 + 0'46 
15 -24 12· 56 -2-6~ 

19'U6 1;;'66 -3'~ 

Sod. phosphate 7-63 7-21 - 0,42 
Il·H 10'0;') - 1-3U 
15·24 17'U4 +I'~ 
19'06 lH-52 0'46 

TABLE VIIIB -- ESTIMATION OF SUCROSE ADDED 
TO EXHAUSTED MOLASSES 

YEAST INVERSION 
,-

--A--______ _____ __, 

Method of 
analysis 

Pot. chromate, 
acid inversion 

Pot. chromate, 
yeast inversion 

Herzfeld-yeost 
InversIon 

Sugar Sugar V<lriatioll 
added recovered 

3- 8 

7'0:1 
1;; -11 

3 ·8 

7-63 
15 '11 

3·8 

7·6:1 
Iii ·11 

3·7S 

7-64 
15 '01 

3-SI 

";·75 
I;;-UU 

4 '4 

7 -77 
I;;'UI 

+ U·UI 
- U'1 

+ U-U1 

+U-~I 
-0'11 

+ U' 6 

+ U'U 
-1)'1 

TABLE IXA -- ESTIMATION OF SUCROSE ADDED 
TO DISTILLERY VINASSES BY DIFFERENT 

METHODS OF ANALYSIS 

ME1'HUll S UGAR SCuAK VAR I :\1'IOS 
:UH)EI) KECO\'J~ REU 

1. Sod. phosphate, It,,:W I~ ' U7 + ;j ' ~1 
add inversion 

19'12 IH · f,H - 2, ;)" 
:!2'U:l :!I ' ~:! - I -II' 

2. Put. oxalate, acid If)· :W 13 · ;;U - I 'Hi 
invl'rsion 

HJ'I:! 2U':!:! + I ' IU 
22-113 22-:!H - u -(;a 

3. Sod. carbonate, J'-,-26 14-U6 - J -:W 
acid inversion 

IH-12 21 - Hi + 2 -04 
22-1)3 ~4 -ua + 1-10 

4. Sod. carbonatl' , 15-26 15-3;; + U-(I\I 
yeas t illversion 

11)-12 IiI-II - II -Ill 
22-V3 :!:! -7!) - U'14 

5- Pot_ chromate, la-:!G H, -af) + U-IU 
acid inversion 

H'-I:! III - II - II'UI 
22-\)3 i:! - it) - 0,14 

6. Pot. chromate, 15-26 15 -36 + 0-10 
yeast inversion 

JU-l:! III - 14 + U-O:! 
:!2-U;J :!i' it) -U'H 

7. Jackson -Gillis 15-26 1(1-76 + 1-;";:! 
1II·.l~ :W-'-)4 + 1-42 
2i-H3 25-U7 + 2-14 

TABLE IXB -- ESTIMATION OF SUCROSE ADDED TO 
DISTILLERY VINASSES IN THE PRESENCE OF 

AMINO COMPOUNDS 

~-o gm_ a.sparag,:ne and U·22 gm . aspa.ratie acid in 100 c.C'_ 
so/uhon 

METHOD SUGAR S'UGAR \'..'RIATIOS 
AODEI> Nto~CO\'io; NEU 

I. Sod. phosphate, 15-26 16·92 + 1-(1(1 
acid inversion 

11)'12 I ~-:!~ - IH<4 
:!:!·va :!3-6:1 + U·7U 

2_ Pot. oxalate, acid 15· :!6 H-~I - l-U.-, 
inversion 

III ' I:! 16-611 - ~ '4a 
:!:!-H3 24 '11 + I-I ~ 

3. Sod. carbonate , l.j-:!G 16-H + 1 41< 
acid inversion 

IU - I2 17 -711 - I ·3:\ 
:!:!-U3 :!1 -3U - I -54 

4. Sad_ carbonate, 15-26 1;;'4~ + u-:!:! 
yeast inversion 

tV-I:! HI-U(I - U-UII 
2:!-Ua :!:!- ill -- U-23 

5. Pot. chroillatc, 1;j-2U 15-3:! + U'U6 
acid inversion 

lV'12 W-III - u·u:! 
2:! ' \)3 :!:!-iU - - U' 23 

6. Pot. chromate, la':!O l;1 ·:32 + U-U6 
yeast inversion 

tH-):! 111-10 - 0-U2 
22-U3 22 ' 7U - 0-23 

7. Jackson-Gillis l;j-:W 17· il + 2-4:; 
IH-l:! II) -ti7 + U-it, 
:!2-!l;} 22 -0H - u-st, 

According to Saillard', the suitability 
of a method for sucrose estimation can be 
assessed by studying the effects of pre­
existing salts and nitrogenous bodies m 
molasses on the polarization of sucrose. 
For this purpose, distillery vmasses con­
tammg these non-sugars but little or no 
sugar was taken, known quantities of sugar 
added and the solution analysed for Clerget's 
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sucrose by different methods . In Table 
IXA are given the results obtained by ap­
plying the chromate method. In Table IXB 
are given the results obtained when the 
methods are applied to determine sucrose 
added to vinasses, asparagine and asparatic 
acid being also added. 

The results indicate that Jackson-Gillis' 
method gives results which depart from 
the true values, while the chromate-yeast, 
chromate-acid and Herzfeld-yeast inversion 
methods give correct values for sucrose 
within permissible limits of experimental 
error. 

The above studies show that delead­
ing with potassium chromate provides a 

satisfactory means of eliminating the errors 
due to the presence of ash constituents, 
amides and amino acids normally present 
in molasses and distillery vinasses. 

The authors record their thanks to Dr. B. 
Viswanath for suggesting this investigation. 
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Some Properties of Acidic Oxycellulose 

K. S. BHUJANG & G. M. NABAR 

Department of Chemical Technology, University of Bombay 

CELLULOSE when oxidized gives rise 
to degradation products of varying 
properties l . It is believed that the 
oxidizing agents convert the hydroxyl 

groups in the cellulose molecule either 
to the aldehydic or to the carboxylic acid 
stage or to a mixture of both. The products 
of oxidative degradation, therefore, are 
generally more acidic in character and also 
possess more reducing power than the 
original cellulose. The high affinity of 
oxycelluloses for basic dyes or for metal 
ions has been attributed to the presence 
of carboxylic acid groups. A qualitative 
method of estimating the extent of carboxylic 
acid groups formed in oxycelluloses depends 
on the measurement of the absorption of 
methylene blue by the sample2• Recently, 
a number of methods for the direct estimatiori 
of carboxylic acid groups' in cellulose have 
been suggested3-6 . Of these methods, 
the one of Neale and Stringfellow3 appears 
to be more convenient and easy to work. 
Since high methylene blue absorption is 
accompanied by high carboxylic acid content, 

it is considered that the two quantities bear 
a relationship as indicated by 

RCOOH + MB+ ~~~R COO MB + H +, 

where - COOH represents the carboxyl group 
of the cellulose material and MB represents 
the methylene blue ion in the dye solution. 
The present investigation was undertaken 
with a view to see to what extent these 
two quantities were related to one another. 

In a recent communication, Davidson 7 

has stressed the importance of the methylene 
blue absorption in determining the carboxylic 
acid content of oxycelluloses . After a syste­
matic study of the effect of various 
conditions such as the PH of the methylene 
blue solution, the influence of various ions 
present , etc., he has come to the conclusion 
that the methylene blue absorption values 
give a direct measure of the carboxylic 
acid content, provided the measurement is 
carried out under strictly controlled condi­
tions. His results show that the value of 
carboxylic acid groups as estimated by the 
methylene blue absorption are lower than 
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those obtained by the alkali titration 
method3, the divergence between the two 
being more marked for oxycelluloses having 
higher reducing properties. The present 
investigation was undertaken independently 
of the one referred to above and the results 
set out in the following indicate a good 
amount of agreement with the conclusions 
arrived at by Davidson7• 

Oxycellulose samples were prepared using 
different oxidizing agents such as sodium 
hypochlorite, potassium permanganate, 
potassium dichromate, sodium hypobromite, 
hydrogen peroxide, nitrogen dioxide, etc. 
The oxidation experiments were carried out 
under different conditions such as the 
concentration of the active oxidant, the 
hydrogen ion concentration, the time of 
treatment of the material with the oxidizing 
agent and oxygen consumption. Other 
samples such as those prepared by the 
action of heat and light were also examined. 
The absorption of methylene blue by these 
oxycellulose samples was carried out by the 
method developed by the B.C.I.R.A .! and 
the amount of carboxylic acid was estimated 
by the method of Neale and Stringfellows. 
As a result of these investigations the 
following conclusions have been arrived 
at : (a) the methylene blue absorption values 
and the carboxylic acid values do not bear 
any direct relationship with one another. 
However, they appear to depend on one 
another; (b) the variation in the ratio 
between these two quantities is more marked 
for oxycellulose samples having higher re­
ducing property; and (c) the methylene blue 
absorption values are considerably affected 
by the ratio of the amount of cotton to the 
methylene blue solution and the concen­
tration of the latter. 

Experimental 

The cotton used for the preparation of 
oxycellulose samples was 14's single yarn 
manufactured from Indian cotton. The 
yarn was freed from impurities by the 
following treatment: 

The yarn was steeped in water overnight 
and after squeezing was boiled under pressure 
(20 lb ./sq. in . ) for 4 hr. using 2 per cent 
caustic soda and 0·25 per cent Lissapol C on 
the weight of the material. At the end of 
the boil the material was washed and the 
boiling treatment was repeated. The boiled 
yarn was washed free from alkali and then 
treated for 1 hr. with a freshly prepared 
bleaching powder solution containing 0·5 gm. 

of available chlorine per litre. The yarn 
was washed free from chlorine and then 
scoured in 0·25 per cent hydrochloric acid 
solution. It was finally washed free from 
acid, dried and carefully stored. 

Preparation of Oxycellulose Samples 

Hypochlorite Samples - Purified cotton in 
the form of hanks was immersed in sodium 
hypochlorite solution of approximately 
3 gm. available chlorine per litre with 
a material liquor ratio 1: 20. The pH 
of the solution was varied using suitable 
buffer mixtures. 

The treatment was carried out at 30°C. 
with solutions having different pH . In 
one set of experiments the time of treatment 
was kept constant; in another set, the 
oxidation was carried out in order to obtain 
approximately the same oxygen consumption. 
Influence of the variation of the strength 
of active chlorine was also examined. The 
active strength of the hypochlorite solution 
used for the experiments was estimated 
iodimetrically. 

Permanganate Samples - Cotton hanks 
were treated with 0·04N potassium perman­
ganate solution with a material liquor ratio 
1:20 at different pH values for such period 
as to get the same oxygen consumption and 
also for a constant period so as to vary the 
oxygen consumption. The active strength 
of permanganate was measured as described 
above. 

Hypobromite Samples - - These samples were 
prepared exactly as described for hypochlo­
rite .using N/ I0 sodium hypobromite solution 
at different PH values. The sodium hypo­
bromite solution was prepared by acidifying 
a mixture of potassium bromide and potas­
sium bromate and neutralizing the same with 
caustic soda 1 . 

Acid Dichromate Samples - The samples 
were prepared as described above using 
dichromate in sulphuric acid for different 
strengths of dichromate and sulphuric acid. 

Nitrogen Peroxide Samples - The oxida­
tion was carried out in a bottle (10 litre 
capacity). It was fitted with a ground­
in stopper, carrying a glass hook from which 
the sample to be oxidized was suspended 
in the bottle. The bottle was first dried 
by blowing hot air. After cooling it was 
evacuated to 25" vacuum. The evacuated 
bottle was filled with nitrogen peroxide. 

Hydrogen Peroxide Samples - The yarn 
was immersed in N/5 hydrogen peroxide 
solution adjusted to different pH values. 



June 1949 1 S0\1£ PROPERTIES OF ACIDIC OXYCELLULOSE 105 

The reaction flasks were kept in water bath 
maintained at 80°C. 

At the end of each oxidation treatment, 
the samples were removed from the reaction 
flask and freed from impurities by repeated 
washings with water. In the case of perman­
ganate samples, the washed samples were 
treated with acidified sodium bisulphite 
solution so as to remove the deposited oxides 
of manganese, then washed thoroughly free 
from impurities. The dichromate samples, 
even a ft er thorough washing , showed a 
bluish-green tint due to fixed chromium 
which could not be removed even aft er acid 
treatment. 

All the oxycellulose samples were then 
treated with dilute hydrochloric acid in 
order to free the carboxylic acid groups. 
They were then washed free from acid with 
distilled water , dried, conditioned and stored 
away from dust. . 

Huffer System Employea 8 - Mixtures of 
~I / 15 KH 2PO, and M/ 15 Na2HP04 for pH 
values from 5·2 to 8 ; mixtures of M/5 acetic 
acid and M/5 sodium acetate for pH values 
from 4 to 5 ; M/5 acetic acid for pH 2'7 ; 
~/1 0 sulphuric acid for pH I ; M/20 borax 
for pH 9·10; mixture of M/20 borax and 
~I / IO sodium carbonate for PH 10 ; M/ lO 
sodium carbonate solution for pH value 
of nearly II ; M/ IOO sodium hydroxide for 
pH 12 and M/ IO sodium hydroxide for 
pH 13 . 

Determination of Carboxyl Content in Cellu­
lose by Alkali Titration Method3 - I gm. of 
the air-dried material ( allowing for hygros­
copic moisture ) was weighed in a 250 c.c. 
stoppered conical pyrex flask and treated 
with SO C.c. of N hydrochloric acid for half an 
hour. It was then washed with distilled 
water followed by washing with carbon 
dioxide-free distilled water until the wash 
waters were neutral to bromo-cresol purple 
(PH 5·2 to 6'8) . The cotton was squeezed 
with a glass rod and 20 C.c. of pure sodium 
chloride solution (5 per cent) was added. 
This was followed by an addition of 6 drops 
of bromo-cresol purple and 20 C.c. of N /50 
carbonate- free caustic soda solution and 
20 C.c. of carbon dioxide-free distilled water. 
Carbon dioxide-free air was then bubbled 
through the mixture for 10 min . and the 
flask' stoppered. At the end of I hr. , the 
contents of the flask were titrated against 
~ /50 hydrochloric acid. A blank in absence 
of cotton was carried out. From the 
difference in the readings the amount o( 
alkali consumed by the carboxyl groups 

of the cellulose materia l was calculated. 
Results are expressed as . milli-equivalents 
of carboxyl groups per 100 gm. of cotton . 

Determination of Copper Number - The 
copper number determinations were carried ' 
out by the Schwalbe-Braidy method" as 
modified to use smaller quantities of cotton 
by Hayes10. In place of N/25 permanganate, 
N/50 ceric sulphate was employed for 
titration of the ferrous iron formed , using 
ortlw-ferrous-phenanthroline as internal 
indicator. As many of the samples had very 
high copper numbers , smaller quantities of 
cotton instead of those recommended had 
to be used . 

Determination of Methylene Blue Absorp­
tion - The methylene blue employed in the 
experiments was the pure crystalline sample 
which was prepared by crystallizing commer­
cial methylene blue hydrochloride from ab­
solute alcohol. Its strength was estimated by 
the following methods : (1) by titrating against 
titannous chloride; (2) by determining the 
nitrogen and sulphur content ; (3) gravimetri­
cally estimating its perchloratell ; and (4) by 
titrating against standard Naphthol Yellow 
S solution. Naphthol Yellow S was purified 
by crystallizing it 3 times from aqueous 
alcohol and its purity estimated by deter­
mining the nitrogen content. The methylene 
blue absorption was carried out according 
to the standard method as given by Birtwell , 
Clibbens and Ridge2• It consists in treating 
2·5 gm. of cotton in 15 C.c. M/250 methylene 
blue solution for 18 hr. at constant tem­
perature and quantitatively determining the 
absorption of methylene blue from the 
difference in the titration readings before 
and after absorption against standard Naph­
thol Yellow S solution. As the pH of the 
methylene blue brings about variation in 
the absorption, the methylene blue solution 
was buffered at pH 7. It was found that 
using 15 C.c. of M/250 methylene blue 
solution for 2·5 gm. of cotton was not ade­
quate for a number of oxycellulose samples 
under examination. Hence, the conditions 
of experiments were modified both. by 
increasing the quantity of methylene blue 
solution and by decreasing the amount of 
cotton used for absorption. It was, however, 
found that by changing the ratio of the 
methylene blue solution to cotton, the 
methylene blue absorption values as qbtained 
were found not comparable with one another, 
Hence, a study of the factors influencing the 
methylene blue absorption values was carried 
out using a fairly degraded cellulose sample. 
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In one set of experiments, 25 C.c. of M/250 
methylene blue solution was taken and the 
amount of the cotton was varied. In the 
second set, 0·5 gm. of cotton was taken in 
each case and the volume of M/250 solution 
was varied. In the third set, the volume 
was kept constant at 15 c.c. and the amount 
of cott9n also kept constant at 0·5 gm. but 
the concentration of the methylene blue 
solution was varied. Finally, in the fourth 
set of experiments, a large excess of methy­
lene blue solution over the quantity likely 
to be absorbed by cotton was taken and 
varying amounts of cotton were immersed 
in this solution. In order that the yarn 
should properly mix with the solution, the 
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stoppered bottles containing the samples 
were tied to a cycle wheel which was kept 
rotating throughout the 18 hours at about 4 
revolutions per minute. Though the oxy­
cellulose sample in all the above sets of 
experiments was the same, the methylene 
blue absorption ·values were different. This 
is clearly seen from Table I. 

Results 

The results of these investigations have 
been summarized in Tables I to VII and 
shown graphically in Figs. 1 and 2. Fig. 1 
represents the relation between methylene 
blue absorption and carboxylic acid content 
of oxycellulose obtained with sodium hypo­
chlorite and potassium permanganate. Fig. 2 
represents similar relationship for oxycellu­
lose samples obtained with sodium hypo­
bromite, hydrogen peroxide, acid dichromate, 
heat and light 'and a few samples with 
permanganate solutions. 

In Table II are given results obtained 
with hypochlorite oxidized samples. From 
a close examination of the copper number 
and the corresponding ratio (COOR/M.B.) 
it is seen that the value of the ratio is very 
nearly unity for samples having copper 
numbers below 1·2. For copper numhers 
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TABLE I 

STRES GTII OF VOLUME OF \\' EIG IIT OF 
METIIYI.F.NE METtlYLF.SE OX\,CE LLU· 

nU' E nL UE I.OSE 
SOI.t1TlON SOU1TIOS' SAMPLE 

C.r . GM. 

~1 /~aO ia I)'a 

25 1·11 
2:, I · ;j 
:!;, 2 -0 

~1 !2:,0 In 0 · :; 
I .; (I. ;; 

:W 0 -5 
2.p) 0 ,;' 

~1/2;;0 1;, n·:, 
~1 /311(1 It. o ·;"} 

M/~OCI u·, 0·:) 

~1 /2:'() flO f) . ;, 
611 1 · 0 
I~) I ' :' 

!\h: THYLENE 
HI. UE AnSOp -

TION, ". MOLES 
PER JHO GM . 

OF CE I.IXI.OSF. 

ij-i2 
;"flR 
-I . in 
:\ · 76 

:;·5:3 
8·2:1 
n · 6" 
H·72 

6 · 23 
;,),58 
" -3H 

1i · 24 
11\ ·32 
13·f\2 

above this figure, this ratio increases rapidly, 
e.g. for a copper number of 12 this ratio 
has increased to S. As suggested by 
Davidson 7 , this increase in the ratio may 
be attributed to the interference caused 
by the reducing groups during the alkali 
titration. 

In Table III are given the results obtained 
with permanganate oxidized samples. The 
general remarks made above are equally 
applicable to the results recorded in this 
table. In view of the relatively low values 
of copper number of the various samples, 
the ratio COOR/M.B. has not deviated from 
unity to the same extent as was found to be 
the case with hypochlorite samples. 

TABLE II -- HYPOCHLORITE TREATMENT OF BLEACHED COTTON YARN 

TRF. .o\TMEST 

3 gm. of available CI. per litre, 
for" hr. 

3 gm. of a vai lable (I. per litre 
for approximately same 
oXYl::cn cons umption/ IOO 
gm. of roHon 

For.f hr. with i, a, 4. a J..:'1Il. 
aV<lilablc CI. pe r litr~ 

2 gm. of ox.\'ullulo./ie in 1;' c.c . of :\1 /250 M .B . solrdion; temp. , !jooC. 

OXY(' E i.I. Ul.O!'E 
No. 

I 
2 
:3 
~ 
;, 
H 
7 
~ 

!) 
III 
II 
I i 
l:l 
H 
If, 
III 

Ii 
II< 
HI 

.:!U 

ApPRo;,:nUTE 
pH 

4 
.'\ 
n 
7 
R 
9 

](1 

II 

4 
;; 
II , 
~ 
\I 

111 
II 

S 

." 
~ ,.. 

~IETHYl.t; ~a; CARBOXYL 
8L U t: CONTENT 

"SORPTION, M. EQ. PER 
M. MOLES 100 GM. 

P E R 100 GM. OF r .OTTON 
m' COTTON 

1 '09 1 , ;;6 
1 . 68 1 · 74 
1 ·75 3·29 
2 ·21 7·23 
2 ·4 7 6·68 
1 ·80 2 · 20 
1 ·96 2·6 1 
2'[1(1 2 · 6;; 

1 '6R 2 ·01 
1 ·72 2·211 
1·76 !!·2!) 
I · RO :i- 2H 
~'O7 :1 · 84 
~ ' 4:3 ~ .:31l 

2'0~ :l·1I 
2 ' 1(1 ~ -ir, 
2';11 a'117 
i·ill !I - I :; 
2·8:1 11'00 
i·!);' H·82 

COPPER 
No . 

0 ·86 
1·24 
2·81 
7 · 56 
4 ·08 
0 ·80 
0 · 8~ 
0 '38 

1 '5~ 
\·72 
2 · H 
2· 70 
~.[I:J 

1· 7H 
1· 07 
U·3:1 

4·7;' 
7'K~ 
~ ' i4 

12 · 01 

TABLE III - PERMANGANATE TREATMENT OF BLEACHED COTTON YARN 

Nos . 21 ·30 : 2·r, gm. 0/ oxyalllliost in \ :') C.c. 0/ Al/t.:')O M.B . solution 
Nos . :U ·:34: fl ·:, gm_ o/nx)'u/lll/nst' in M /i50 .~I . B. snlf~/jon; temp., Sife. 

TR F. ,\TMF.NT OX\·C F.I.T.I II.OSE .'\PI'ROXIM .. \TE M~:TlIYLF.SI~ CARBOXY l. 
:-10. PH IJU It: CONTEKT 

AIJSORPT ION , ~t. EQ . 
M. MOl.F.S rt: R 100 GM. 

PE R I(HI G)I . OF COTTON 
OF COTTON 

O·O~ ~ . pot. permangana te for 21 2'70 I'(;K l'78 ., hr . 22 4'011 I -7ti 2'~\I 
23 i ·00 1·1111 2'00'1 
2~ n ' 15 I ·R2 2· ~fI 
~:; It ·OC' 2·29 r,·2.-, 

U' O" ~. pot. permanganatc for 2{) 2 · 70 1 ·7 1 2' 1~ 
approx. oxygen consumption ti ~ · 91l 1 ·8i 2 ' ~H 
<'qtl iva icn t to! the st rength ~~ 7 · 00 1 · 9:1 3'~7 
of permanganate lIsed 21) U' I ;, ~·Oi ~ · 32 

:!II 12 · 00 2, :20 :i · 07 
1l·0R :-I . pot . permangnn :l te 

for I hr. :11 1:! ·~O i ' l~ 
2 hr. :l~ 12 · 6~ ~ ' 8~ 
:1 hr. :1:\ Ii ·11 0':1~ 
~ hr. :I ~ 12 ·26 n ' 70 

COPPER 
No. 

f)·50 
O'\)2 
0'84 
n'78 
O' i5 

0 'S6 
I'~O 
) · .:;7 
1'3!l 
(I ·R; 

.1 ·31l 
I ' :,)U 
1·67 
t·7:; 

COOH 
M.13."" 

o·n~ 
1·04 
1 ' 80 
3 · 26 
2·70 
1 ·22 
1 ·30 
1·31 

\ · 20 
l ' 28 
I'SO 
\ ·80 
1 · 90 
I ' 7() 
1 ,:;0 
1 · 3U 

:!·:35 
3·:lK 
4 ' ~1I 
,,·2U 

COOH 
~I.B. 

\ · 06 
1' 42 
1· 2U 
l ' :l2 
2 · 28 

1 ' :!4 
1 · 5:') 
2 · 00 
2 · 00 
2 ';,!J 

1· 2:1 
1 ·:1:1 
1 ·3l 
1 '3;; 
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TABLE IV - SODIUM HYPOBROMITE (N /IO ) 
TREATMENT OF BLEACHED COTTON YARN 

)·0 gm . 0/ oxycell"lost i ll 1;; C.t. of M /2[.O M.B. so/utir",: 
"mp., 30°C .• : fi It,. 

OXYCEL- ApPROxt- r.( ETHY- CARBOXY l. COPPER (OOH 

L~LO~SF. f,"JE A~~~!:T~~~. C~~!~~T No. M.B.-

35 
36 
;'7 

II 
9 

12 

M . MOLES PER Pt:R 
100 GM. 100 G M. 

OF COTTON OF CO T TOS 

2·8; 
4 ·83 
t ';a 

4 ·28 
; ·3S 
3 · HI 

1' 56 
2·4R 
0'1 1 

1 ·50 
1' 53 
I · HI 

TABLE V - POT. DICHROMATE + SULPHURIC 
ACID TREATMENT OF BLEACHED 

COTTON YARN 

0 -5 gm. of ox}!ctllu/ost' in Ui C.c. 0/"11l /2:.0 AI.B. so/ut ioll j 

!emp . 30QC ... 5 II,. . 

TRF. .'TMF.ST OXYCEI. - METIIY- CAR ' COPPF.R COOH 
LULOSE LEN!-: BO XY L No. H.~ 

CON TEST 

N /20 diehro· 
mate in N{IO 
sulphuric acid 

N/20 diehro-
mate in N j5 
sulphuric acid 

N/ IO diehro· 
mate in N/I0 
sulphuric ilcid 

No. BLUE 

liM 

39 

40 

,",8S0RP­
TION, M. 

~IOI.ES PER 

JOOG~f. OF 
rOTTO~ 

2 ·39 

:\·27 

3· 11 

M. £2. Pl-: R 
100 CM. OF' 

COTTON 

2 · ... ~ 

5-0i' 

4 ·0" 

2·6;"'1 1 ·0 

;·on I ·R 

5 -OU 1 ·3 

TABLE VI - TREATMENT OF BLEACHED COTTON 
YARN IN GASEOUS NITROGEN PEROXIDE 

0 '3 gm . of oxyccllulosl' in 50 C.c. of .1\(/2:,0 AI.B . 50/u/;Oll 

TRE .*oTMF.ST OXVCEL' ~h:TH\"I.ES.: CA RUOXYL COO H 

At atmospher ic 
press lI[f' for I hr . 

For 2 hr . 

LULOSE BLU.: 
No. .*oRSORPTIOS, 

x . xou:s 
PER 100 GM 
OF COTTOS 

42 ~5 · fl4 

CONTID';T 

~I. EQ. 
I'E R 100 
GM . O"· 
COTTOS 

1 · 1:1 

TABLE Vll - TREATMENT OF BLEACHED COTTON 
YARN WITH N{5 HYDROGEN PEROXIDE 

AT 80· C. FOR 5 HR. 

1·0 gttl. of o.\')'ullu/ose itl 15 C.C . of M /2:,0 .1l1.B .. ~()llf/jo" 

OX \'c.:r.· '-\PPROX I · MET"Y- CARBOX \ ' L COPPf: R COOH 
I.IJ LOSF. MATE LEN''': CONTEST No. l\I.B. 

No. pH KI.UE M. EQ . 

43 
44 
4:; 

S 
10 
.12 

. *oBSORP- PE R 100 
TIOS, ex.ot' 

M. MOLES COTTO!' 
PER 100 

GM.OF 
('OTTOS 

1 ·02 
1 ·92 
1·06 

0 · :32 
0· 16 
o· ; 

n ' "I; 
O' S!I 
0 · 7*\ 

In Table IV are recorded the results obtain­
ed with hypobromite oxidized samples. It 
is seen that the ratio COOH/M.B. is not 
differing substantially since the copper 
number of the samples are not high. 

The results obtained with dichromate 
oxidation are shown in Table V. In view 
o'f the fixed chromium in the samples, it is 
not possible to draw any conclusion from 
the methylene blue absorption values. 

The results of nitrogen dioxide oxidized 
samples are given in Table VI. In spite of 
the very high carboxylic acid content, 
indicative of considerable degradation, the 
ratio of COOH/M.B. is very nearly one. 
The mechanism of this oxidation has been 
suggested to be a specific one, directed 
towards the conversion of the primary 
alcoholic groups in the gluco-pyranose residue 
to the carboxylic acid stage. 

The results obtained with the hydrogen 
peI:oxide oxidized samples are summarized 
in Table VII. It is seen that the ratio 
COOH/M.B. is more or less constant and 
nearer to unity. The copper number of the 
oxidized samples are also Low. 

What has been said about the hydrogen 
peroxide samples is true of the properties 
of heat and light samples which have been 
given in Table VIII . 
. In Table IX are summarized the results 
of the calculations of aldehyde groups from 
copper number determinations described 
in Tables II to IV. The calculations were 
carried out on the assumption that the 
copper equivalent of maltose (to cupric 
copper atoms to 10 cuprous copper atoms) , 
as obtained by Richardsonl2, are equally 
applicable to cellulose. This means that 
the copper number values when multiplied 
by .1·58 give the amounts of milliequivalents 
of - CHO groups per 100 gm. of cellulose 
sample. From the calculated value of - CHO, 
it was possible to calculate the amounts 
of the carboxylic acid groups that might be 
formed due to Cannizaro reactionI 3,14 

(2CHO + H20 - -+ - COOH +CHPH) taking 
place in presence of the alkali. . It was 
assumed that all the - CHO groups were 
affected in this manner. 

Discussion 

The results described in the foregoing 
will have to be considered from the 
following two aspects: (1) the mechanism 
of methylene blue absorption and the 
factors influencing the same and (2) the 
utility of the alkali titration method in 
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TABLE VIII - EXPOSURE OF BLEACHED COTTON 
CLOTH TO LIGHT &: HEAT 

0 -;) gm. nJox.\'cellulose;1I If, c.c. nf Af/2r,O AI.B . . IOollll i on 

TREATMEST OXYCEL' MI~THY- CAR- COPPER COOH 
LULOS,.: LENF. BOXYL No. · ~I.R. 

No. BLUE r.ONTENT 

" n SOR P ' M.EQ. 
TION , P>OR 100 

M. MOLES GM.OF 
PER 100 COTTOS 
GM,Or 
COTTOS 

F.xposure to light 
for 1 month tr. l·H 0·n4 O·2X 0-65 
for 2 months t7 \ · 4:1 1 · 12 (I · 4a n · i7 

Heat lrtatmtnt 
at 140°C. for 4 hr. 48 \ ·S:I \·23 0'2!1 O-U7 
at 110°C. for 13 hr. 411 I ' af! 1·2H 0-:;7 O·RI 

measuring the carboxylic acid content of 
oxycelluloses. 

Birtwell , Clibbens artd Ridge l have shown 
that the absorption of methylene blue by 
oxycelluloses or even by pure cotton is 
dependent to a considerable extent on the 
hydrogen ion concentration of the solution. 
I n a recent publication this point has been 
dealt with in considerable detail by David­
son7• It is known that carefully washed 
hydrocellulose samples show higher methy­
lene blue absorption than the original cotton 

due to the presence of minute quantities 
of acid which are fixed and are thus extremely 
difficult to wash away. The presence of 
various salts also influence the methylene 
blue absorption, the cations of the salts 
competing for the carboxylic acid groups 
with the methylene blue. Reference to 
Table I clearly shows that the ratio of cotton 
to methylene blue solution and also the 
concentration of the methylene blue in the 
solution influence the methylene blue ab­
sorption. An increase in the concentration 
of methylene blue increases the absorption, 
while decreasing the ratio of methylene blue 
solution to cotton decreases the methylene 
blue absorption. This influence is more 
noticeable when the variation in the ratio 
of cotton to the ' methylene blue solution is 
substantial. For smaller differences in this 
ratio, the methylene blue absorption values 
are not seriously affected. The methylene 
blue abs')rption values, therefore, can only be 
compared with one another if they are deter­
mined under specified conditions. From 
Figs. 1 and 2 it appears that, provided the 
conditions for the determination of methylene 
blue absorption are kept constant, an ap­
proximate relationship between the two 

TABLE IX 

OX\' CE LI1I.O!'1iE COO H - ICHO (OOH COOH-1CHO 
No. 11:8. M.B. 

H ypoch lo rit e sa mples 1I '8~ 0·98 O·4n· 
n·7t\ \·04 0·46· 
\ ' 08 J ·SO 0 · 60· 
J · 21\ :1 · 211 0 ·57· 

.-, ~. 7", 2·70 \.\0 

" 1 -0; ; 1 . 9 0) O' S7 , l·»r. \·30 \ ·00 
~ ~'311 1 · 31 I . ~JI 
!I O'SO \ ·211 II- 4j-

\11 0·R4 \ ·28 0·4n· 
II \ ·Ia \ ·80 0·64· 
I:! 1 · \11 \ ·SO 0 · 64· 
1:1 2·24 \ ·90 1 ·08 
\4 :!·91 1·70 l·12 
I;"i :! ·27 1·50 1·0n 
16 :! · .. n l·30 1 ·07 
17 I'!)I 2 · at) 0·80 
\S :!·O;J :1'3A ) .]0 

In 4 · 911 4 ·20 \ ·76 
20 :.·3:1 5·0:! 1·80 Mean = 1·16 

Pew:-manganate sa mples ~l 1 ·39 1 ·116 0 'S2 
22 1 ·76 1'42 1·00 
~3 1 '!lR 1·2n O'SI 
2 .. 1 ·:.8 1'!I2 0'S7 
25 4·66 2·2R 2·03-
20 1·46 J ·24 0 'S3 
:!i 1 · 79 J ·55 0·90 
2M 2·64 2·00 1 ·36 
2n :1·21 2'OS 1 ·55 
:If\ 4·39 2·53 2·00-
:1\ 11 · 011 1 · 23 1·04 
:~2 7'49 1 ·:13 1·14 
:I!l S ·OO 1·31 1 · 12 
:14 ;\ · 41 I . ~4 I );"", Moan = I · \l 

Hypohromitc samples :15 :1 ·04 1 ·50 1·06 
:Ul :-)·41 1 · ,.3 \ '12 
:17 !l'OO \ · 10 1 ·011 Mean = I'O!! 

In calcula ting the mean value!> (or COOH- lCHO, thr resu lt:; marked with an as terisk are omiu(>rl, s ince they differ 
Vf'ry considerably from the average value of thr ratio. 
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measurable quantities, viz. the methylene 
blue absorption and carboxyl content, may 
be obtained. In spite of the methylene blue 
absorption values being carried out under 
specified conditions, their relationship with 
the carboxyl content will depend on the cor­
rectness or otherwise of the method used for 
the determination of carboxylic acid values. 
The alkali titration method of Neale and 
Stringfellow3 for the direct estimation of 
carboxyl acid groups has been criticized by 
Davidson7, who points out that the method 
is only applicable with acidic oxycellulose 
having low reducing power, and it is pointed 
out that the reducing groups interfere with 
the determination showing higher carboxylic 
acid values than those actually produced by 
oxidation. One of the possibilities in this 
connection is the conversion of the a1dehydic 
groups (through the agency of water and 
alkali) to the carboxylic acid and primary 
alcoholic stage as follows 13, H : 

2- CHO+H20 --+ -COOH+ -CH20H. 

The possibility of this type of reaction 
can only exist with oxycellulose containing 
aldehydic groups. In the case of specific 
oxidation mechanisms such as those with 
nitrogen peroxide, this reaction will not 
affect the determination of carboxylic acid 
values by the method of Neale and String­
fellow3• If the possibility of the reaction 
mentioned above is considered as inter­
fering with the determination of carboxylic 
acid values, the higher values of carboxylic 
acid groups in the case of highly reducing 
oxycelluloses can be accounted for. I t is 
ass4meci that all the available reducing 
groups are affected in this manner, so that 
the actual amount of carboxylic acid groups 
estimated in anyone oxycellulose sample 
will be higher by a quantity equal to half 
the total number of reducing groups present 
in that sample. This is a big assumption. 
However, it was thought worthwhile to s~e 
how far this idea could be made applicable 
to explain the higher values of the carboxylic 
acid groups obtained with reducing oxycellu­
loses. It is assumed that the copper number 
values give more or less a correct measure 
of the total number of the reducing groups 
present in the oxycellulose samples. At 
present there is no direct evidence to 
relate the copper number of oxycellulose 
samples to the number of reducing groups 
present. But if the copper equivalent of 10 
copper atoms found by Richardson12 for 
reducing mono and disaccharides such as 

glucose and maltose is made applicable to 
cellulose, it follows that for every aldehyde 
group present in cellulose, 10 copper atoms 
will be reduced from the cupric to the cup­
rous stage. This will, then, enable one to 
calculate the amount of carboxylic acid 
groups actually present and the amounts 
formed from the reducing groups. Such 
calculations were carried out with the 
various oxycelluloses described in Tables I [ 
to IV and are summarized in Table IX. The 
measured values of carboxylic acid groups 
have been corrected by that quantity which 
is calculated as having been formed from the 
aldehydic groups. The new ratio of corrected 
carboxyl content to methylene blue absorp­
tion is also given in the same tablt:. This 
corrected ratio is found to be much more 
constant and nearer to unity than the un­
corrected one for all samples except for those 
which are produced with hypochlorite solu­
tions having pH 7 and below. However, 
it is of interest to mention that these also 
show an approximate constant ratio of 
0·5 to 0·6. It is possible that, in the case of 
these oxycellulose samples, all the reducing 
groups are not affected by alkali, so that the 
corrections applied on this basis are _higher 
and thus the ratio becomes lower than that 
for the rest of the samples. 

From what has been said above, it is clear 
that both the methylene blue absorption 
method as well as the carboxylic acid 
determination by alkali titration method 
are dependent on several factors, and, there­
fore, they can be considered as semi-quantita­
tive. The method for the carboxylic acid 
determination, however, gives more reliable 
results with acidic oxycelluloses with low 
reducing power. 
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Letters to the Edi tor 

SYNERGISM OF PTERYGOSPERMIN 
WITH OTHER ANTI-BACTERIAL 

AGENTS 

"BACTEHIA ARE KNOWN TO HECOME 

resistant to anti-bacterial agents, i.e. become 
drug resistant at a slow or fast rate, both in 
vitro and in vivo. This observed resistance 
has become a serious limiting factur in the 
therapeutic efficiency of anti-bacterial 

. agents." It has been sugg~sted that devel­
opment of drug resistance is due to the 
rapid multiplication of a very few hig~ly 
resistant organisms present in the parent 
strain: Since development of resistanc~ to 
one drug does not make them resistant to 
others, combined action of more than one 
anti-bacterial agent has been found to be 
highly effective in inhibiting the growth of 
micro-organisms resistant to one of the drugs. 
Thus, the synergistic action of penicillin 
with many other anti-bacterial agents, in 
vitro and in vivo, has been demonstrated1. 6• 

The synergism of streptomycin with several 
other anti-bacterial agents including penicillin 
.against several Gram-positive and Gram­
negative microbes has been studied and 
recorded7• Synergism in chemotherapy is 
thus not only a method of suppressing the 
induced drug fastness developed by microbes, 
but also of bringing under effective control 
several of the already resistant ones. 

The purification and anti-bacterial pro­
perties of pterygospermin, the anti-bacterial 
principle of the drum-stick root has already 
been recorded by us8• 9. Since subsequent ex-

periments showed it to be highly non-toxic lO 

also, the combined action of pterygospermin 
and penicillin, streptomycin or sulphapyri­
dine against different microbes was studied. 
This is a preliminary communication in 
which we record a summary of the results 
of in vitro studies on the bacteriostatic action 
of pterygospermin in the presence and 
absence of small amounts of -' penicillin, 
streptomycin and sulphapyridine. 

Crystalline sodium penicillin G, a standard 
sample of streptomycin (Merck & Co. ), 
crystalline sulphapyridine and pterygosper­
min prepared by the method described by 
us9 were used for these studies. The anti­
bacterial activity of individual drugs and 
of mixtures of known composition were 
found out by' the serial dilution method. 
Synergistic effects obtained for S. aureus 
and E. coli are presented in this com-
munication. . 

The results clearly indicate that in the 
presence of non-inhibitory concentrations 
of penicillin and streptomycin, the anti-

. bacterial properties of pterygospermin are 
increased considerably. The minimum inhi­
bitory concentrations of penicillin and 
streptomycin are also much 10\yered in 
presence of small quantities of pterygosper­
min. In view of the non-toxic nature of 
pterygospermin, the above findings are lik~ly 
to assume great practical importance. The 
ability of pterygospermin to inhibit the 
growth of penicillin and streptomycin-resis­
tant bacteria, the inability of - SH com­
pounds to inactivate it, all seem to indicate 
that the mode of action of pterygospermin 

TABLE 1 - SYNERGISM OF PTERYGOSPERMIN WITH STREPTOMYCIN 

GROWtH IN 

ORGA~ I S ~I 

S. a,"feltS 

E. (o /i 

,--______________________ ------A-________________ __ 

Pn:R YGOS P ER MIS AI.OSE STREPTOMYCIS ALOSI-; MIXTURES 
IS PTf:RYGOSPJo:RMll'O IN STREPTOM\"CIN ~ ---"-------. 

US ITS P E R C. C. UNITS PER e.c. Streptomycin Pterygospermin unit~ 
units per c.c. 

r-------"----~ , ___ .A.-__ ~ per c.c. ,-____ .A.-_----., 
I,;; J ·O U·75 2 '0 1 -0 U';; 0·75 0 '5 U-25 (j ' l 

{u .a· + 
+ I- ++ H·i!) + + + 

U·lIJ ++ ++ .++ 
6 3 · [, i'U l ·U u· ;; 1· i, 1 '0 

{"' ;; ... + 
++ ++ ~:~~ -I- + 

++ 

\ 

CONTROL 

+++ 

+++ 
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TABLE II - SYNERGISM OF PTERYGOSPERMIN WITH PENICILLIN 

r.ROWTH IN 

---------------~----------------------------~, 
ORGANISM PTERYGOSPERMIN AI.ONE , P.I:!:NI CILLJN ALONE, MIXTURES CONTROL 

PER ce. UNITS UNITS ~-------~~--------~ 
PER C .C . PER C .C . Penicillin Pterygospermin units 

units per c.c. ,--____ ~ _____ , ,------J' _____ ~ per c.c. ,--__ J. 1 

J '0 I·U U· 75 U· 35 U'03 0·02 0·01 1),75 0-5 ij·:lr, 

S. twreus ++ + 

6·U ~ ' U :1,[' a 'U 4 ·U 

E. coli + + + + 

TABLE III - COMBINED ANTI-BACTERIAL ACTION 
OF PTERYGOSPERMIN ... SULPHAPYRIDINE 

AGAINST S. AUREUS 

PTI!:KYGOSPl-:RMIN S ULPII.O\PYRIDNE GROWTH 
UNITS DILUTION X 1U 

PER C.C. 

Nil 
Nil 
/1·7" 
U· 75 
0·75 
0·75 
0-375 
U·375 
U-375 

Nil 
U·2 
Nil ' 
0 · 2 
U·I 
0-02 
U·2 
U·I 
U'U2 

++ + 
+ 
+ 
+ 
+ 

++ 
+ -1-
++ 
++ 

is widely different from either that of peni­
cillin or streptomycin. 

Synergic effects observed in mixtures of 
sulphapyridine and pterygospermin are of a 
very 10'Y degree and may not be of much 
practical utility. Bacteria resistant to ptery­
gospermin appear to be not affected by 
sulphapyridine as weIl. It is not, however, 
possible to infer anything regarding the 
similarity or otherwise of the mode of action 
of the two compounds. Detailed investiga­
tions on the synergic action of pterygosper­
min with other anti-bacterial 'agents, against 
other microbes, and the efficiency of the 
synergic mixtures in vivo are ,in progress. 

Our thanks are due to Dr. K. M. Pandalai, 
Dr. N. N. De and Prof. V. Subrahmanyan for 
their interest and helpful suggestions, to 
Merck & Co., Rahway, N.]. for the supply 
of streptomycin used, and to the Council 
of Scientific 0- Industrial Research for finan­
cial assistance. 

R. RAGHUNANDANA RAO 
( MISS) MARIAM GEORGE 

Department of Biochemistry 
Indian Institute of Science 
Bangalore 
September 13, 1948 

{U'U3 + + + 0·02 ... .. . + ++ + 
O'Ul ++ ++ ++ 

3 ' U 1·85 ij·i5 

ru ... 
++ 4 ' U + +++ 3·(1 ++ 

2 ·U ++ ++ 
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A SYNTHESIS OF KELLIN 

AMONG THE NATURALLY OCCURRING COM­
pounds having a fused chromone and furan 
ring systems, kellin has recently assumed 
great importance because of its use in the 
treatment not only of leucoderma bu! also 
of spasmodic conditions such as asthma 
and intestinal colic and of certain diseased 
conditions of the heart. Its constitution 
was established by Spath and Gruberl but 

. its synthesis has not so far been published. 
Based on our work 'of the past two years on 
nuclear oxidation in flavones and related 
compounds, it has been possible for us to 
effect this synthesis. The starting mate­
rial is 5 : 7-dihydroxy-2-methyl chromone (I) 
who~e preparation has been made in improved 
yields. It is next condensed with 1 mole 
of bromacetic ester in acetone solution in 
the presence of anhydrous potassium car­
bonate, the product being (II). Nuclear 
oxidation of it with alkaline persulphate 
gives rise to the quinol (III) which is partially 
methylated to form (IV). Condensation 
with hexamine in glacial acetic acid solution 
yields the aldehyde (V) which is subsequent­
ly SUbjected to complete methylation (VI), 
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and gentle hydrolysis with dilute alkali. 
yielding the aldehydo-acid (VII). Boiling 
with sodium acetate and acetic anhydride 
finally produces synthetic kellin (VIII) 
which is found to be identical with natural 
kellin from Ammi visnaga. 

Our thanks are due to Professors 
A. Schonberg and R. B. Fahmy of Cairo for 
the supply of samples of natural kellin. 

Department of Chemistry 
AndMa University. Waltair 
April 25. 1949 
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A SYNTHESIS OF MYRISTICIN & 
ELEMICIN 

1)01 THE STUDY OF NUCLEAH OXIDATION IN 
the flavone series. it has 'been shown that 
para-oxidation takes place readily with 
alkaline persulphate and it could be used 

:sz:: 

o OHez. 0 

OM(l, CO 

JZIII 

CI-C~ 

in a number of waysl. On the other hand. 
ortho-oxidation does not proceed satis­
factorily by this method. A two-stage 
process formulated below (I to III) was. 
therefore. adopted and its suitability proved 
by the synthesis of 'myricetin3 , and 
robinetin3 involving ortho-oxidation in the 
side phenyl nucleus. One of the synthetic 
advantages of this method is in the 
preparation of methylene ethers (IV) and 
as a typical example the synthesis of 
kanugin3 has been carried out. 

This work has now been extended to the 
components of essential oils which are 
classified as allyl benzene derivatives. 
Robinson' has drawn attention to the bio­
genetic similarity between the nine carbon 
system present in these (V) and in the non­
phloroglucinol part of the anthocyanins 
and anthoxanthins arising from component 
B of the biogenetic precursor ·(VI) . The 
derivatives of allyl pyrogallol like myris­
ticin (X) and elemicin (XI) may. therefore. 
be considered to arise from those of allyl 
catechol by nuclear oxidation. In support 
of this view. the two-stage ortho-oxidation 
process has now been carried out with 
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eugenol (VII), probably the most iinportant 
member of tile allyl-catechol type. By 
the action of hexamine it readily forms 
aldehydo-eugenol (VIII) which undergoes 
oxidation with hydrogen peroxide to hy­
droxy-eugenol (IX). Methylenation of (IX) 
with methylene dibromide yields myristicin 
(X) and methylation with dimethyl and 

OH O/OcH, 
I 

CH.-CH =CH. 

VII 

XI 

sulphate yields elemicin (XI). The products 
have been characterized by a study of the 
physical properties (boiling point and refrac­
tive index ). by analysis and also by conver­
sion into derivatives. Myristicin has been 
converted into dibromomyristicin dibromide 

OH 

IV 

HO -0 -CHOH -CHOH - CHO 

/ 
HO 

VI 

elemicin isomerized to iso-elemicin and 
oxidized to trimethyl gallic acid. 
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