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C o m p le te  P la n ts  for V en tilation , R eco v e ry  an d  
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WHO K ILLED  
TH E COLORADO B E E T L E ?

Io d in e  has shown the Colorado beetle "  the way to 
dusty death.” Insecticides containing iodine, 

dusted on the affected plants will eradicate the 
larvæ of the Colorado beetle, the com borer, the 
screw worm and other such unpleasant fellows.

But iodine can save life as well as kill. In fact 
there is hardly a branch of medicine, industry or 
agriculture in  which iodine cannot do a job. Detec
tives, dentists, farmers, veterinary surgeons, 
laboratory workers, manufacturers of optical instru
ments, paint, wire, dyes, colour films and many 
others all have a different use for iodine.

All that is known about the uses and possible 
uses of iodine has been recorded and collated by 
the Iodine Educational Bureau. This organization 
gives advice and information to Medicine, Industry 
and Agriculture. The Bureau is ready to assist any 
institution or commercial undertaking. There is no 
charge for this service.

j m  Iodine Educational
Bureau

I 4.3 S T O N E  H O U S E ,  B 1 S H O P S G A T I

T h e s e  d r u m s  a r e  w e l d e d  

t h r o u g h o u t  a n d  a r e  

m a n u f a c tu r e d  In largo  
q u a n t i t i e s .  T h e y  can  b e  

p a in t e d ,  ga l
van is ed  o r  t i n n e d .

A l s o  m a n u f a c tu r e d  In 
s ta in le s s  s t e e l .  Ca p a c i 

t i e s  r an g in g  f ro m  2 0  to  
150 gallons .

' Everything for Safety Everywhere ”

C A S  M A S K S
— A L L  T Y P E S

Self-Contained 
Breathing 

Apparatus
“  P r o t o , ’ *
“ S a lvus ,**

** F i r e o x , ”  e t c .

Ihort-D lttance Breathing 
Apparatus

1 A n t i b o y s , "  a n d  o t h e r  t y p e s

O X Y G E N  a n d  
O X Y G E N  +  C O ,

Resuie iiatlon 
Apparatus

“  N o v o x , ' *
“  N o v i t a , ”  

a n d  o t h e r  t y p e s

D U S T  MASKS and  G O G G L E S  o f  all p a t t e r n s  
A S BESTOS F IR E P R O O F  C L O T H I N G ,  A C 1 D P R O O F  

G A R M E N T S ,  e tc .  •

JIEBE, BORMAN &  CO. LTD., LONDON
Telegram s : Telephone :

Siebe, L am b , London  . W aterloo  6 0 7 1

X  “P O S T L IP ” /
\  (N o , 6 3 3  M i l l )  /

\  ENGLISH /

\  FILTER /
X p a p e r s /

W hite and A l l  s i z e s  
Grey, Plain, S q u a r e s  . 
A n t i q u e ,  Circles and  
C r i n k l e d ,  J Folded Filter 

and Wy Rolls m ade  
Em bossed. to order

Pure F ilterings fo r See report of TESTS 
Laboratory  W o rk ,
and in quantities copy of which w ill be 
fo r  a ll Industria l

purposes. samples if required.

PoUltp Filterings are slocked by all the leading Who 1 esale 
Laboratory Dealers

EVANS ADLABD & Co., Ltd.
m  p o s t u p  m i l l s
W INCHCOM BE, C H ELTEN H A M , EN GL4 N  D
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J. W. TOWERS & CO. LTD
S C I E N T I F I C  A P P A R A T U S  A N D  PU R E  C H E M IC A L  M A N U F A C T U R E R S

Head Offke

w T d n e s
L A N C A S H I R E

M A N C H E S T E R
44, Chapel St. Salford, 3

L I V E R P O O L
134. Erownlow Hill

PIERSON, MORRELL & CO., LTD.
(THE O R IG IN A L  BR IT ISH  A SP IR IN  M A K ER S)

Q U E E N ’S R O A D  - B A R N E T  - HERTS
Phone : Barnet 0723 Grams : Pierson Morrell, Barnet

LABORATORY APPARA TUS

B A R B I T  O N E
BARBITON E SOLUBLE 

ALLOBARBITONE
A N D

CYCLOBARBITONE
F IN E S T  Q U ALITY.

A C T U A L L Y  M A N U F A C T U R E D  A T  B A R N E T
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Testing under pressure!

S W 1 N T O N  ( M a n c h e s t e r )  & L O N D O N
Telephones:

S w in t o n  2273 (4  l ines)
L o n d o n ,  C h a n c e r y  78 23  (3 l ines) 

also  at
G L A S G O W  * L E ED S  * B I R M I N G H A M  

C A R D IF F

TA S/S L .C .I  l i a .

MATTHEWS 
Ł YATES LT.D

The urgent need for saving fuel and 

preventing break-downs makes the test

ing of water supplies, both before and 

after treatment, more vital than ever. 

That’s why we ask you to consider 

how water testing can be made 

quick, accurate, and so simple that the 

routine job can be done by a junior. Sofnol 

Apparatus and Reagents have beendeveloped 

by water testing specialists and give the 

Information you need with an absolute 

minimum of trouble. W rite  to-day for 

booklet A.3 “ W ater Testing.”

APPARATUS & REAGENTS
Write lor illustrated  
Technical Data qu o t
ing our R ef.CA /IO for WATER TESTING

TIM E SA V E D — T R O U B L E  PR EVEN TED

Sofnol Ltd., Westcombe Hill, Greenwich, S.E. 10

Telephone : GREenwich
1600
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VITRE OSIL 
FILTERING & IGNITION 

CRUCIBLES

/ E  can now supply VITREOSIL crucibles for 
filtration and subsequent ignition at tempera
tures up to 1 ,000° C .  Filtration without 
asbestos mats, ignition and weighing are all 
done in the same crucible. Laboratory workers 
will appreciate the value of these great ad
vantages of the VITREOSIL filtering crucible.

THE THERMAL SYNDICATE LTD.
Head Office : London Depot :

WALLSEND, 12-14, OLD PYE STREET,
NORTHUMBERLAND. WESTMINSTER, S .W .l.



EQUIPMENT PROCESSES

® < s » @ y  V H H I  < S ® . L T ® .
A s p o RD  h o u s e . W ilto n  R o a d  

Lo n d o n  S.W.I.

r, Steam or Power Driven Pumps. ^  
D ry  Vacuum Pumps. W e t Vacuum ' 

Pumps. A ir  Compressors. Steam Jet 

A ir  Ejectors and Surface Condensers 
for Operating with Vacuum Pahs, 

i Heat Exchangers.

t o r  t k
V  -'...OVALS "USED TO

LIQ UORS

if

W ORTHINGTON—SIMPSON
CHEMICAL INDUSTRY

i
h a n d l e d

An Installation of twelve electrically-driven H ori
zontal Split Casing Centrifugal Pumps at an im
portant Chemical W o rk s  in the Midlands. These 
units handle a variety of Chemical Solutions used 
In various manufacturing processes.

W O R T H I N G T O N  -  S IM P S O N  L T D .,  N E W A R K  -  ON -  T R E N T .

alum ina
magnesia

phosphoric
acid

abrasives 

caustic soda 

cement

for

LIQUID-SOLID SUSPENSIONS
in the

CHEMICAL INDUSTRY

pigments

Fertilisers

general
chemicals

pulp & paper

petroleum
sugar

T HE C HE MI CA L  AG E D e c e m b e r  29, 1945
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Printing makes or mars a package
I t  takes real skill to p rin t a decorated T in  or D ru m  correctly, 
to  com bine colours harm oniously, to create designs that appeal, 
a ttract, advertise and sell. Good prin ting  on m etal should be 
the  result o f R eads’ experience and experim ents originating in 
the last century. I t  is the result o f a thorough study of design, 
p rin ting  m ethods, colours, photo-lithography, varnishes, stoving 
and assembly. Reads pioneered the p rin ting  of the heavier 
gauge packages in this country and plan to continue to lead in 
this field and im prove th e ir p rin ting  on tinp la te  and o ther m etals

R302-C1

READS LIM ITED, 21 BRIDG EW ATER STREET, LIVERPOOL, 1 • ROYAL 3223
AND 205 GRAND BUILDINGS, TRAFALGAR SQUARE, LONDON, W .C .2 ABBEY 5351

ALSO AT GLASGOW . BELFAST. LEICESTER AND CORK

Rem em ber that the smallest and largest 
areas o f M etal Containers from  a small 
Sn u ff B ox  up to the head o f  a 40-gallon 
D rum  or the body o f a to-gallon D rum  
can be lithographed by R eads’ Printing 
Plant. F or amplification, our creative 
Artists and Technical Representatives 
will enjoy visiting you.
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FLUOR SPA R
HIGH GRADE

97-98%  °

Ca F2 C O N T EN T

is now available

-from ------

GLEBE MINES L IM IT E D
EYAM •  DERBYSHIRE

Telephone': Eyam 241

o

o

YORKSHIRE TAR DISTILLERS E: 
CLECKHEATON .YORKS.

TEL. CLECKHEATON 
7 9 0  ( 5 LINES ))  © T E L E G R A M S  T O -  

YOTAR CLECKHEATON
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_ Porosity
Carbon is su pplied  fo r  industria l purposes in  various degrees o f  porosity, but 
when required it can be made to a very high standard o f im perviab ility , which 
can easily  be demonstrated.
Carbon is most ''versatile'’ in  its  applica tions : it  has value in  absorbing gases or 
— in  certain form s— o f having negligible absorp tion : it can be soft or hard, it 
w ithstands thermal shock and. high tem peratures— at which it retains a high 
proportion o f its strength—yet it has a loiv coefficient o f  expansion.
It is  self-lubricating in  m any applications, but is quite amenable to being 'o iled ' 
by water, acids and strong chemicals.
In  short, its uses in  mechanical engineering are m anifold, and those having 
problem s are invited  to meet our engineers, who have long and varied experience.

A M OK ( A IN
product

THE MORGAN CRUCIBLE COMPANY, LTD., LONDON, S.W.11
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BRITAINS CHEAPEST PORT

to -  THE TOWN CLERK • HULL

G A S  P L A N T  C O .  L T D . Tel. No. : H eaton  M o o r  2261

Illustration shews M.S. Rubber Lined Tank for Hydrochloric Acid

T A N K S .  C Y L IN D R IC A L  A N D  R E C T A N G U L A R  
PUMPS A N D  F L O W  METERS, ETC.
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S. K. KABBBR, LIMITED
3, BASTIO N R O A D , FORT,

-  B O M B A Y =— — — —
with over 40 distributing centres all over 
India, are interested in the following groups 

of Dyestuffs :

BASIC VATS
A C ID  NAPHTHOLS
DIRECT BASES

, D IA Z O  FAST SALTS
SULPHUR RAPID FAST CO LO U RS

CO LO U RS SOLUBLE IN OIL

Samples and quotations should be sent to 
their correspondents —

MESSRS. KABBUR & CO., LTD.

“ R AD H A  HOUSE,”

HIGHER A R D W IC K ,

MANCHESTER, 12.

In the event of business payment is made on 

delivery to’their warehouse at Manchester

Bank References are—
The Eastern Bank, Ltd.
The National Bank of India, Ltd. :
The Imperial Bank of India
The National City Bank of New York

B
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A . J . RILEY & SON, Ltd.
BATLEY, YORKS

RICHARD SIMON & SONS, LTD.
PHŒ NIX W O RKS, BASFORD, N O TT IN G H AM

Telegram s: "  BOILERS, B A T L E Y ." Tele phone: 657  BATLEY ( 3  lines) ESTABL/SHEO IB8B

Makers of

M ILD  STEEL R IVETED  A N D  
W E L D E D  VESSELS

JA C K ET ED  PA N S  C O M PLET E  
W IT H  A G IT A T O R S

SH EET  L E A D  O R  H O M O G E N E O U S  
L IN E D  VESSELS

TAR, B E N Z O L E  & O IL  ST ILLS

M U L T I T U B U L A R  D R I E R S
R O L L E R  F I L M D R I E R S  

~  ^  --— F L A K E R S  A N D  C O O L E R S

W e  offer accumulated experience 
of 50 years’ specialization.

O U R  W O R K S ,  the largest in the 
United Kingdom devoted especi
ally to D R Y IN G  M A C H IN E R Y , are 
laid out and equipped with the 
latest plant for this particular 
purpose.

M A N Y  S T A N D A R D  SIZES includ
ing L A B O R A T O R Y  M O D ELS.

We have test plants on a commercial 
scale always available

C O N D E N S E R S ,  E V A P O R A T O R S  
A N D  D IST IL L IN G  PLA N TS

M IL D  STEEL PIPES 
A L L  PRESSURES

LA N C A SH IR E , C O R N IS H  
E C O N O M IC  & W .T. BO ILERS
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T. DAVIES LTD • Steel Drum and Keg Manufacturers 
Widnes Iron Works, W ID N E S

'G ra m s : *' DAVEE "  'Phone : W id n es  2463



THE C H E M I C A L  A G E D e c e m b e r  2 9 , 1 9 4 5

The Research Chemist
The ¡merest aroused in the public 

mind by the achievements of the 
Research Chemist is based primarily 
on the practical value of his 
discoveries, but the lay mind has 
little understanding of the difficul
ties and the problems encountered 
before laboratory synthesis can be 
translated into factory production. 
After the dramatic discovery comes 
the generally far more difficult task 
of meeting the demand occasioned 
by it/an d  such problems have been 
accentuated during the last few 
years by the worry of wartime 
scarcities. Patience, resource and 
unremitting effort are just as 
necessary in research and develop
ment work as the occasional flash 
of inspiration, and these qualities 
have helped the chemist to deal 
successfully with the many trouble
some situations which the war has 
brought.

The research workers of May & 
Baker have had their share o f war
time difficulties to overcome. 
Without their efforts many of our 
customers would have been less 
satisfied with the service we have 
been able to give them. Perhaps 
the problems which face you fall 
within the scope of their experience? 
If so, we should be pleased to 
attempt to solve them. Telephone: 
Ilford 3060. Extensions 71 or 72.

May&BalterLtd
D A G E N H A M

M  &  B  Industrial Chemicals S tr it t  (N o.

B A R IU M
B A R IU M
B A R IU M
BiARIUM
B A R IU M
B A R IU M
B A R IU M
B A R IU M
B A R IU M

C A R B O N A T E
H Y D R A T E
M O N O X ID E
N A P H T H E N A T E
O LEA TE
P E R O X ID E
STEARATE
S U L P H A T E
S U L P H ID E

S O D IU M  H Y P O C H L O R IT E  
S O D IU M  S U L P H ID E  
S O D IU M  P E R Ç A R B O N A T É

T IT A N IU M  O X ID E
' -  ■ .
S O A P S
A L K A L IN E  C LE A N E R S  

'H Y D R O G E N  P E R O X ID E  
A M M O N IU M  P E R SU LP H A T E  
B E N Z O Y L  P E R O X ID E  
C A L C IU M  P E R O X ID E  . 
M A G N E S IU M  P E R O X ID E  
P O T A S S IU M  P E R SU LP H A T E  
U R E A  P E R O X ID E  
Z IN C  P E R O X ID E

S O D IU M ;  A C ID  .P H O SP H A T E  
S O D IU M  A C ID  P Y R O P H O S P H A T E  
.S O D IU M  P E R P Y R O P H O SP H A T E  
S O D IU M  P Y R O P H O S P H A T E

LAPQRTE
B.LAPORTE Ltd. LUTON 'Grant : laport* Luton

SALES SE R V IC E  & D E V E L O P M E N T  D E P T . IN V IT E  E N Q U IR IE S



D e c e m b e r  2 9 , 19 4 5 THE C HE MI CA L  A G E

What is an
invisible Asset?

Wherever Solvents are used in any 
quantity, the wastage caused by 
evaporation is really an invisible 
asset. Fortunately it. is an asset 
that can readily be translated into 
terms of pounds, shillings and 
pence, with the aid of a Solvent 
recovery plant. If you would 
like to know if  solvent recovery 
would be a worth while proposi
tion in your case, our advisory 
department is  always willing to 
supply the necessary information.

S U T C L I F F E  S P E AK MAN
AND CO M PA N Y  LTD., LE IGH, LANCS

London Office: 82 K ing  W illiam  Street, E.C.4  
T elep h o n e: M ansion  House 1285-6

W rite  fo r  Pam phlet

K E S T N E R ’ S
C h e m ica l Eng ine e rs  - 5, G ro sv e n o r  G a rd en s, London , S .W .I

-----------SAFETY-----------
IN  HAN DLING CORROSIVE LIQUORS

Is a point of law under the 
new Factory Acts.

The O L D B U R Y
P A T E N T

SAFETY C A R B O Y
D ISC H A R G ER

will  e m p t y  t h e  c o n t e n t s  of  a n y  c a r 
bo y , b o t t l e  o r  vesse l  a n d  c o m p l ies  
w i t h  t h e  c o n d i t i o n s  of  t h e  F a c to ry  
A c t ,  1937.
It e l im in a te s  all r is k  of b r e a k a g e  
a n d  spil l ing.  E n s u res  t h e  sa fe ty  of 
t h e  o p e r a t o r .  It Is also t h e  q u i c k e s t  
w a y  of  e le v a t in g  t h e  c o n c e n t s  of a 
c a rb o y ,  e tc . ,  u p  t o  a h e ig h t  o f 4 0  fee t .

c



Rotary or Reciprocating

for

Factory or Laboratory

Vacua o b ta in a b le * / 
Sing le  Stage— u p  to "COS 
m m ;  Dup lex  — up to
•00001 m/m off pcrVect.'

Alt SJzes & Type* 
for

High Vacua  
D é p l a c e m e n t  
D ess ic a t io n  
Dis ti l lat ion 

I Moist  Air 
C i r cu i t s

, T’-'Ue
'?"* ■ Ou/»

Pulçometeri 
Pum p?

Pulsometer engineering Cl!/..
t l i n t  6 1 m s  i r o n w o r k s .Reading

A LL  D U T IES  

For 

Food and 

Chemical 

Industries 

and 

Processes

L IS T  N o . 3086
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B A M A G  L IM I T E D  

R 1 C K E T T  S T R E E T ,  L O N D O N ,  S .W .6
F ulham  7761

S a les  and  E x p o r t  D e p t .  :

U n i v e r s a l  H o u s e ,
60, B u c k i n g h a m  P a la c e  Rd., L o n d o n ,  S .W .I

S lo a n e  928 2

  ------

5fC FOR INDUSTRY A N D  AGRICULTURE

The RIGHT plant to suit Y O U R  drying 

problems, can be supplied

BAMAG



The Chemical Age
A Weekly Journal Devoted to Industrial and Engineering Chem istry

B O U V E R IE  H O U S E , 154  F L E E T  S T R E E T ,  L O N D O N , E .G .4 

Telegram s: A L LA N G A S F L E E T  LONDON
GLASGOW  : 1 16  Hope Street (Central 3970)

Telephone: C E N T R A L  32 12  (10  lines) 
B IR M IN G H A M : Daimler House, Paradise Street (Midland 0784-5)

T H E  CH EM ICA L A G E  offices are closed on Saturdays in accordance with the adoption of the five-day week by
Benn Brothers Limited

V O L. L I I I  
No. 1383. December 29, 1945 Annual Subscription 2 1s. 

Overseas 26s.

W orld Supply of Raw Materials
S O M E  c o n s id e ra b le  tim e  a g o  we 

c a l le d  a tte n tio n  to  th e  v e ry  ra p id  ra te  
a t  w h ic h  o re s  a n d  fu e ls  a re  b e in g  u se d , 
a  ra te  w h ich  is  in c re a s in g  in  s p ite  of 
e v e ry  e ffo rt m ad e  to  s a lv a g e  u se d  m a 
te r ia l s  a n d  m a k e  th e m  a v a i la b le  fo r  
re -u se . W e  a re  n o t a lo n e  in  th is  
a n x ie ty . T o -d a y , m a n y  s tu d e n ts  o f  w o rld  
m in e ra l  re so u rc e s  a re  e x p re s s in g  a la rm  
o v e r  th e  ra p id  d e p le t io n  o f o re s  an d  
o th e r  n a tu r a l  d e p o s its  th a t  y ie ld  v i ta l  
m e ta ls  a n d  m in e ra l  fu e ls . T h e y  fo resee  
a n  a c u te  s h o r ta g e  in  25 o r  30  y e a r s ;  
a n d  th is  o p in io n  is  v o iced  by  w r ite r s  in  
n e w sp a p e rs  a n d  m a g a z in e s  to  su c h  an  
e x te n t  th a t  th e  in te l l ig e n tly  c u rio u s  
la y m a n  is  b e c o m in g  d is tu rb e d . H e  re a d s  
th a t  th e  h u g e  a n d  r ic h  iro n  o re  d e p o s its  
o f th e  L a k e  S u p e r io r  re g io n  a re  b e in g  
e x h a u s te d  r a p i d l y ; th a t ,  w ith  th e  ex cep -
t io n  of T e x a s ,  a ll  th e  
le a d in g  o i l-p ro d u c in g  
S ta te s  o f th e  U .S .A . 
h a v e  p a sse d  th e  p e a k  
of p o te n tia l  p ro d u c 
tio n . T h e  p e rs is te n t  
d isc u ss io n  in  th e  
P re s s  o f th e  “  s h o r t 
a g e  ”  o f p e tro le u m  
a n d  m o to r  s p ir i t ,  o f 
s te e l a n d  c o p p e r , o f 
n ic k e l  a n d  c h ro m iu m  
(a lb e it  c au sed  by  
w a r  d e m a n d s), a cc en 
tu a te s  th is  a p p re h e n 
sion.

T h e  g e o lo g ic a l p ro 
cesses b y  w h ic h  m in e 
r a ls  a re  d e p o s ite d  in  
th e  g ro u n d  a re  o p e ra 

t i v e  to -d ay , b u t  th e

On Other Pages
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Science and N u tritio n — A P olicy  
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W h ile  th e  w a r- tim e  
d e v e lo p m e n t o f th e  
s tee l in d u s try  h a s  
show n  th a t  m an y
m e ta ls  can  be re 
p la c e d  by  o th e rs
w h ich  a re  in  e a s ie r  
s u p p ly , i t  s t i l l  re m a in s
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tru e  th a t  if  we u se  u p  o u r  n a tu r a l  
re so u rce s  o f m a n y  of th e  e le m e n ts  w e 
sh a l l  find  i t  d ifficu lt to re p la c e  th e m , a n d  
in  a n y  e v e n t th ey  c a n n o t be  re p la c e d  by 
c h em ica l sy n th e s is . W h e th e r  a t  som e 
f a r  d is ta n t  d a te  th e y  w ill be  re c o v e ra b le  
b y  th e  sy n th e s is  o r  d e g ra d a tio n  o f a to m s 
is  a  m a t te r  u p o n  w h ich  a t  th e  m o m e n t 
i t  is n o t w ise  to  sp e c u la te . A to m ic  
c h e m is try  is in  i ts  in fa n c y  a n d  i t  is 
a lw a y s  p o ss ib le  th a t  th e  u l t im a te  d e 
v e lo p m e n t m a y  be th e  tra n s m u ta t io n  of 
a n y  e le rp en t in to  a n y  o th e r  e le m e n t on 
a  c o m m e rc ia l  sc a le . T h is  c o n ju re s  u p  
a  w o rld  o f  w h ic h  w e c a n n o t as ye t p e r 
ce iv e , e v en  d im ly , th e  p o ss ib ilitie s .

A n  in te re s t in g  a d d re s s  by  M r. A. B. 
P a rs o n s ,  th e  s e c re ta ry  o f th e  A m e ric an  
In s t i tu te  o f M in in g  a n d  M e ta l lu rg ic a l  
E n g in e e r s  ( re p ro d u c e d  in  th e  J u n e  issu e  
o f th e  J o u r n a l  o f th e  F r a n k lin  I n s t i tu te ) ,  
g iv e ’s a  m o re  o p tim is tic  p ic tu re . I t  is 
t ru e  th a t  w ith  th e  w a r- tim e  r a te  o f ex 
p lo ita tio n , th e  l ife  o f k n o w n  re se rv e s  o f 
c e r ta in  m e ta ls  in  th e  U .S .A . is v e ry  
sm a ll .  I t  is b e lie v e d  th a t  th e re  is  o n ly  
3  y e a r s ’ s u p p ly  of b a u x ite , 5 y e a r s ’ 
s u p p ly  o f tu n g s te n ,  m e rc u ry , le a d , a n d  
z in c , 10 y e a r s ’ su p p ly  o f c o p p e r , 15 o f 
p e tro le u m  a n d  20 o f iro n  o re . M r. 
P a rs o n s  p o in ts  o u t th a t  n o rm a lly  th e  
U .S .A . c o n su m es ro u g h ly  h a lf  th e  
w o r ld ’s o u tp u t  o f in d u s tr ia l  m in e r a ls ;  
b u t ,  on  th e  o th e r  h a n d , w ith  th e  p o ss ib le  
e x c e p tio n  of R u ss ia , it is th e  c o u n try  
m o st r ic h ly  e n d o w ed  w ith  m in e ra l  r e 
so u rc es . V a r io u s  fo re ig n  c o u n tr ie s  h a v e  
e x tre m e ly  la r g e  p ro v e d  re so u rce s  of 
som e im p o r ta n t  m in e ra ls .  E x a m p le s  a re  
c o p p e r  in  R h o d e s ia  a n d  C h ile , m a n 
g a n e s e  in  R u ss ia  a n d  In d ia ,  i ro n  in  
B ra z il  a n d  S w ed en , a n d  p e tro le u m  in 
V e n e z u e la , I r a n ,  I r a k ,  a n d  A ra b ia . In  
so m e re g io n s , h i th e r to  o n ly  p a r t ly  p ro s 
p e c te d , h ig h ly  p r o d u c tiv e ' n e w  d e p o s its  
w ill d o u b tle s s  be  fo u n d .

A lth o u g h  th e  g lo o m ie r  e s tim a te s  a re  
n o t c o n tro v e r te d  by  k n o w n  fa c ts , M r. 
P a rso n s  p o in ts  o u t th a t  th e y  re fe r  
p r im a r i ly  to  th e  r ic h  d e p o s its  a n d  th a t  
in  th e  c ru s t  o f  th e  e a r th ,  de fin ed  a s  a 
la y e r  10 m ile s  th ic k  in c lu d in g  b o th  
o cean  a n d  la n d  to  w h ich  it m ay  be 
a ssu m e d  th a t  m a n  w ill  u l t im a te ly  g a in  
access," th e re  a re  e n o rm o u s  su p p lie s  of 
ra w  m a te r ia ls .  H e  g iv es  a  ta b le  o f th e  
co m p o s itio n  o f th e  c ru s t  o f th e  e a r th  
w h ich  w e re p ro d u c e  on  p a g e  622 . A l

th o u g h  th e  a m o u n t o f g o ld  in  th e  c ru s t  
o f th e  e a r th  is  o n ly  0.0000001 p e r  
cen t, th is  is  a c tu a l ly  e q u iv a le n t  to
24, 500,000,000 to n s  o f g o ld . O n th is  
b a s is ,  th e re fo re , we h a v e  in  th e  c ru s t of 
th e  e a r th  en o rm o u s  q u a n ti t ie s  o f ra w  
m a te r ia ls  w h ich  a re  l ik e ly  to  k e ep  th e  
w o rld  g o in g  fo r in d e f in ite  m il l io n s  o f 
y e a rs  if  i t  a n d  th e  h u m a n  ra c e  sh o u ld  
la s t  fo r  th a t  le n g th  o f tim e . I t  is tru e  
th a t  e co n o m ic  p ro d u c tio n  of a n y  m eta l 
d e p e n d s  u p o n  f in d in g  in  th e  g ro u n d — o r 
in  th e  o cean — c o n c e n tra tio n s  o f su ffic ien t 
e x te n t  a n d  r ic h n e ss  to  w a r r a n t  e x p lo i ta 
tio n . A la r g e  a g g re g a te  a m o u n t in  th e  
c ru s t  does n o t n e c e s sa r i ly  a s su re  the  
e x is te n c e  of h ig n -g ra d e  d e p o sits . H o w 
e v e r , w h en  a n d  if  th e  in d u s tr ia l  u t i l i ty  
o f a n y  m e ta l beco m es e s ta b lish e d , th e  
c h an c es  a re  goo d  th a t  d e p o s its  w ill  be 
fo u n d  a n d  th a t  p ra c t ic a l  m e th o d s  o f 
e x p lo ita t io n  w ill  b e  d e v ised . C o sts  m a y  
be re la t iv e ly  h ig h  ; b u t ,  if  d e m a n d  is 
in s is te n t ,  th e y  w ill n o t be p ro h ib itiv e .

E x h a u s tio n  o f su p p lie s  w o u ld  n o t ta k e  
p la c e  su d d e n ly  b u t  g ra d u a l ly ,  a n d  w o u ld  
be a c c o m p a n ie d  b y  a  g r a d u a l  in c re a se  in  
th e  p r ic e  o f th e  e le m e n t th a t  b e g an  to 
b e  in  sh o r t su p p ly . T h is  in  tu rn  w o u ld  
le a d  to  i ts  re p la c e m e n t by  o th e r  e le m e n ts  
th ro u g h  th e  a g e n c y  o f sc ien tif ic  re se a rc h . 
“  W h a t , ”  M r. P a rso n s  a sk s , “  w ill h a p 
p en  w h en  re so u rc e s  beco m e d e p le tq d  o f 
th e  f e r ro -a l lo y in g  m e ta ls  ?”  H e  a n sw e rs  
th a t  th e  m in in g  of d e p o s its  o f p ro 
g re s s iv e ly  lo w e r g ra d e  g iv e s  p ro m ise  of 
a  p e r io d  o f a d e q u a te  su p p ly  m u ch  lo n g e r  
th a n  m a n y  th in k . M ore  s ig n if ic a n t, 
h o w e v e r , is th e  fa c t  th a t  e ach  of th ese  
can  be  re p la c e d , so m e tim es  e n ti r e ly  and  
a lw a y s  in  p a r t ,  b y  o n e  of th e  o th e rs  o r  
bv  o n e  o f th e  le s s  c o m m o n ly  k n o w n  
a llo y in g  e le m e n ts . A m o n g  th e  a llo y in g  
m a te r ia ls  th a t  th e  m e ta l lu r g is t  h a s  
in tro d u c e d  re c e n tly  a re  b e ry ll iu m , 
c o lu m b iu m , t i ta n iu m , b o ro n , te l lu r iu m , 
in d iu m , se le n iu m , l i th iu m , z irc o n iu m , 
an d  ta n ta lu m — e le m e n ts  o f w h ic h  th e  
a v e ra g e  p e rso n  h a s  s c a rc e ly  h e a rd  : th ese  
h a v e  c o n tr ib u te d  m u ch  to  th e  s te e ls  th a t  
h a v e  g o n e  in to  m a te r ia ls  o f w a r. L ik e  
iro n , a lu m in iu m  a n d  m ag n e s iu m  a re  
a v a i la b le  in  in e x h a u s tib le  su p p ly . O res 
a re  w id e ly  d is tr ib u te d , r e a d i ly  a cc ess ib le , 
a n d  su ffic ien tly  r ic h  to  k e ep  th e  co st of 
p ro d u c tio n  w ith in  p ra c t ic a l  l im its . S ea  
w a te r  to -d ay  y ie ld s  m e ta ll ic  m a g n e s iu m  
a t  a  r e m a rk a b ly  low  cost. F i f ty  y e a rs
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a g o  th e  p ro d u c tio n  of a lu m in iu m  w as 
n e g l ig ib le ; o n ly  ten  y e a rs  a g o  m a g n e 
siu m , as a n  in d u s tr ia l  m e ta l,  w as  p ra c 
t ic a l ly  u n k n o w n . In  1943, th e  w o r ld ’s 
p ro d u c tio n  o f a lu m in iu m  w as of th e  
o rd e r  o f 2,000,000  t o n s ; a n d  of m a g n e 
s iu m , 500,000 to n s . T h e se  f ig u re s  a re  
re la t iv e ly  in s ig n if ic a n t c o m p a re d  w ith  an  
a n n u a l  w o rld  o u tp u t  o f 1.7 5 ,000,000  to n s 
o f  s t e e l ; a n d  th e  co st p e r  to n  is  five to  
ten  tim e s  th a t  o f lo w -a llo y  s tee ls . H o w 
e v e r , th e  t re n d  u n q u e s tio n a b ly  w ill  be  
to  re d u c e  th is  d if fe re n tia l  in  cost. M o re 
o v e r, th e  l ig h te r  m a te r ia ls  g iv e  m o re  
u t i l i ty ,  p o u n d  fo r  p o u n d  ; a n d  fo r  a  g r e a t  
m a n y  u se s , su ch  a s  sh a p e s  fo r  fa b r ic a t in g  
m o b ile  s t ru c tu re s ,  th e  l ig h t  m e ta ls  w ill 
e n c ro a c h  to  a n  in c re a s in g  e x te n t  on  s tee l. 
W ith o u t  d o u b t m e ta l lu rg is ts  w ill d ev ise  
a llo y s  o f b o th  m e ta ls  th a t  w ill sa tis fy  
a  w id e  r a n g e  of re q u ire m e n ts  n o t o n ly  
a s  a l te rn a t iv e s  to  s te e l b u t  a lso  to 
c o p p e r , le a d  a n d  zinc.

M r. P a rs o n s  lo o k s to  te c h n o lo g ic a l re 
se a rc h  to so lv e  th e  p ro b le m . T h e  first 
m e th o d  w o u ld  b e  by  m a k in g  use  o f 
p ro g re s s iv e ly  lo w e r  g ra d e s  o f o re . W e  
h a v e  a lre a d y  se e n  th is  ta k in g  p la c e  in 
r e g a rd  to  iro n  o re  a n d  to th e  m in in g  
of g o ld  a n d  in  th is  w ay  q u ite  a  la rg e  
p ro p o r t io n  o f th e  im m e n se  a m o u n t of 
m a te r ia ls  th a t  a re  c o n ta in e d  in  th e  
e a r th ’s c ru s t  w ill be  m a d e  a v a ila b le .  
S e c o n d ly , if  a n  e le m e n t b eco m es in  such  
sh o r t  s u p p ly  th a t  i t  c an  o n ly  b e  o b ta in e d  
b y  co s tly  p ro cesses , i t  w ill  b e  u se d  o n ly  
fo r  th o se  p u rp o se s  fo r  w h ich  th e  h ig h  
co st is ju s tif ie d .

N O T E S  A N D
Science'and Nutrition

N U T R I T I O N ,  l ik e  o th e r  b ra n c h e s  of 
c h e m is try , h a s  e v o lv e d  fro m  an 

e m p ir ic a l p ro c e d u re  to  an  e x a c t sc ience. 
F o r  a  few  of th e  m o re  fo r tu n a te  i t  u sed  
a lso  to  be an  a r t ,  b u t  n o w a d a y s  it  h a s  
b eco m e  a  p re t ty  so rd id  b u s in e ss  fo r 
m o st o f u s. T h is  is  a ll  th e  g r e a te r  re a so n  
fo r  e n jo y in g  th e  p e ru sa l  o f M r. A. T.. 
B a c h a ra c h ’s n ew  e d itio n  o f h is  bo o k , 
S c ie n c e  a n d  N u tr i t io n  ( W a t ts ;  5s.), an  
e x c e lle n t  f iv e -sh ill in g s  w o r th , if  e v e r 
th e re  w as one . I t  is , w e su p p o se , 
in te n d e d  p r im a r i ly  fo r  th e  la y m a n , b u t  
th e  m an  of sc ien ce  c a n n o t  fa il to  a p 
p re c ia te  th e  e x c e lle n t w o rk  th a t  ‘th e

F u r th e rm o re ,  i t  is  c o n s id e re d  th a t  new  
te c h n o lo g ic a l p ro c esses  m ay  a v o id  th e  
u se  o f c e r ta in  m a te r ia ls  in  sh o r t  su p p ly . 
M r. P a rso n s  p o in ts  .o u t th a t  th e  m a jo r  
u se  fo r  ‘c o p p e r  to -d ay  is th e  m a n u fa c tu re  
o f  m a c h in e s  a n d  e q u ip m e n t fo r  th e  
g e n e ra tio n , d is tr ib u tio n , a n d  u t il i s a tio n  
of e le c tr ic  e n e rg y . T h e  e s se n tia l  v ir tu e  
o f  th e  m e ta l  is  h ig h  e le c tr ic a l  c o n d u c 
t iv ity . F o r  som e p u rp o se s  in th e  e le c 
t r ic a l  in d u s try  a lu m in iu m  c an  be  su b s ti
tu te d  fo r  c o p p e r ;  a n d  s i lv e r  is a n  e x c e l
le n t  c o n d u c to r  o f e le c tr ic ity . H o w ev e r, 
a lu m in iu m  is b u lk y  a n d  s i lv e r  is s c a rc e ;  
a n d  fo r  th e  m o m e n t c o p p e r  is p r e 
e m in e n t. Y e t i t  is  n o t im p o s s ib le  th a t  
som e o f th e  “  n e w e r  ”  m e ta ls  o r  new  
a llo y s  m ig h t b e  d e v e lo p e d  fo r  u se  as 
e le c tr ic a l  co n d u c to rs . S p e c u la t in g  s ti ll  
f u r th e r ,  i t  is  c o n ce iv a b le  th a t ,  by  th e  
t im e  c o p p e r  b eco m es r e a l ly  sca rc e , 
s c ie n tis ts  w ill  h a v e  fo u n d  w a y s  to 
g e n e ra te  a n d  u t i l i s e  e le c tr ic  e n e rg y  w ith  
th e  m in im u m  u se  o f m e ta ll ic  co n d u c to rs  
o f a n y  k in d .

T h e  g e n e ra l  im p re ss io n  fro m  th is  
p a p e r  is one  of e n c o u ra g e m e n t fo r  
sc ien tific  re se a rc h . W e  s h a ll  h a v e  diffi
c u lt ie s  as th e  y e a rs  p a ss  in  f in d in g  
su ffic ien tly  h ig h -g ra d e  o re s  to  e n a b le  u s  
to  p ro d u c e  m a te r ia ls  a t  low  cost, th is  
a p p ly in g  p a r t ic u la r ly  to  m e ta ls . T h e  
so lu tio n  o f o u r  d iff icu ltie s  can  o n ly  com e 
a b o u t th ro u g h  in te n s iv e  re se a rc h  in. 
in d u s tr ia l  sc ien ce . I t  is  c le a r  th a t  th e  
lo n g e r  c iv i l is a t io n  g o es on  th e  m o re  w ill 
its  f u tu re  b e  in  th e  h a n d s  o f sc ience.

C O M M E N T S
a u th o r  h a s  d o n e , n o t  m e re ly  in  s ta t in g  
th e  fa c ts  as c le a r ly  as p o ss ib le  on an  
e x tre m e ly  in tr ic a te  su b je c t,  b u t a lso  in 
c o n d u c tin g  a  f o r th r ig h t  c a m p a ig n  
a g a in s t  h u m b u g , c a n t, a n d  s lo v e n ly  
w o rk . T o o  m u c h  o f th e se  la s t ,  f ro m  th e  
p o in t o f v iew  o f  th e  - m a n -in - th e -s tre e t,  
h a s  g o t  m ix e d  u p — in  ir re s p o n s ib le  
b o o k s a n d  n e w sp a p e rs— w ith  th e  re a l 
h a rd  a n d  lo g ic a l  th in k in g  w h ich  g e n u in e  
s c ie n tis ts  h a v e  p u t in to  th e  s tu d y  of 
n u t r i t io n a l  p ro b le m s. W e  h a v e  sa id  
th a t  th e  b o o k  is  p r im a r i ly  fo r  th e  la y 
m a n , b u t  a t  le a s t  a n  a p p re c ia t io n  o f 
th e  p r in c ip le s  o f c h e m is try  is  a d v is a b le  
if  th e  b o o k  is  to  be  e n jo y ed  to  th e  fu l l .
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S ti l l ,  w h a te v e r  th e  s ta tu s  o f th e  re a d e r ,  
h e  w il l  be e n a b le d  to fo rg e t, fo r  a  few  
m o m e n ts  a t  a n y  r a te ,  th e  e te rn a l  
s c ra b b lin g  a n d  q u e u e in g  fo r  ra tio n s ,  a n d  
be  re m in d e d  in s te a d  th a t  e v en  if  we 
c a n n o t  e n jo y  o u r  food , w e c an  a t  a ll  
e v e n ts  le g i t im a te ly  e x p e c t a  f a ir  sh a re  
o f su c h  n u t r im e n t  a s  is  n e c e ssa ry  to  o u r  
w e ll-b e in g . T h a t  th is  is  so is  d u e  la rg e ly  

■ to  th e  w o rk  of M r. B a c h a ra c h  a n d  h is  
c o lle a g u e s  in  food  c h e m is try , a n d  to  th e  
w o rk  o f L o rd  W o o lto n , S ir  J a c k  
D ru m m o n d , a n d  . th e ir  a s s is ta n ts  a t  th e  
w a r- tim e  M in is try  o f F o o d .

A Policy for the Ruhr

T H E  s tro n g  a p p e a ls  m a d e  in  re ce n t 
w eek s , b o th  by  a  n u m b e r  o f 

eco n o m is ts  a n d  by  th e  m o re  se rio u s  
B r i tis h  n e w sp a p e rs , th a t  th e  G o v e rn m e n t 
sh o u ld  d e c la re  i ts  p o lic y  o n  th e  fu tu re  
o f th e  R u h r , h a v e  b e en  su c c ess fu l. T h e  
c o a l m in e s  a n d  s te e l p la n ts  o f  th e  R u h r ,  
t h a t  o v e r - in d u s tr ia l is e d  a re a  w h ic h  h a s  
b een  su c h  a  p o w e rfu l w a r -m a k in g  fa c to r  
in  th e  h is to ry  o f th e  la s t  h u n d re d  y e a rs , 
a r e  soon  to  b e  e x p ro p ria te d .  D ire c tio n  
a n d  o w n e rsh ip  w ill  p a ss  fro m  th e  G e r
m a n  in d u s tr ia l  g ro u p s  (o n e  of th e  m a in  
p ro p s  o f  th e  N a z i ré g im e ) to  th e  B r i t ish  
a u th o r i t ie s ,  to  be  h e ld  in  t r u s t  u n t i l  fin a l 
d e c is io n s  h a v e  b een  m ad e . F a r  too 
m a n y  h ig h ly  im p o r ta n t  d e c is io n s  h a v e  
a lr e a d y  b een  m ad e  by  th e  e asy  m eth o d  
o f fo llo w in g  th e  l in e  o f le a s t  re s is ta n c e , 
so m e tim es  e u p h e m is t ic a l ly  c a l le d  “  th e  
re a l is t ic  a p p r o a c h .”  I t  is th e re fo re  
e s s e n tia l  th a t  a  fin a l s e t t le m e n t sh o u ld  
be a r r iv e d  a t  a s  sp e e d ily  a s  p o ss ib le , 
th e  in te re s ts  o f F  ra n ce , th e  c o u n try  

, w h ich  k n o w s to  th e  fu l l  th e  d a n g e rs  o f 
le a v in g  th e  R u h r  in  th e  h a n d s  o f a 
c e n tra l is e d  G e rm a n y , m u s t, in  an y  
s e t t le m e n t th a t  is  to  w o rk , be  g iv e n  th e  
g r e a te s t  c o n s id e ra tio n . T h e  in te re s ts  o f 
a l l  th e  s m a lle r  c o u n tr ie s  in  w e s te rn  a n d  
n o r th -w e s te rn  E u r o p e  m u s t a lso  be  m ad e  
to  d o v e ta i l  in to  th is  schem e.

The Coal Board

A L M O S T  a t  th e  sam e  tim e  a s  th e  
n ew s a b o u t th e  R u h r  com es th e  d e 

ta i le d  in fo rm a tio n  of th e  sch em e  fo r  
n a t io n a li s in g  th e  c h ie f  ra w  m a te r ia l  o f  
th e  B r i t is h  c h em ica l in d u s try — C oal. 
T h e  C o a l In d u s t r y  N a t io n a l is a t io n  B ill  
h a s  b een  in  th e  h e a d lin e s  o f th e  P re ss  
d u r in g  p a s t  w eek s , an d  th e  m a in  p ro -

v is io n  of i t  c o n sis ts  in  th e  a p p o in tm e n t 
of a  N a tio n a l  C oal B o a rd . T h is  co m 
p rise s  n in e  m em b e rs , in c lu d in g  a  c h a ir 
m a n  a n d  a  d e p u ty -c h a irm a n , a p p o in te d  
by  th e  M in is te r  o f F u e l  a n d  P o w er, w h o , 
in c id e n ta lly ,  is e m p o w ere d  to  g iv e  th e  
B o a rd  “  g e n e ra l  d ire c tio n s  as to th e  
e x e rc ise  a n d  p e rfo rm a n c e  of th e ir  fu n c 
t io n s .”  T h e  B o a rd  is to  co n s is t of 
p e rso n s  w ith  a p p r o p r ia te  in d u s tr ia l  an d  
m in in g  q u a lif ic a tio n s , a n d  th e ir  s a la r ie s  
a re  to b e  on  a  c o m m e rc ia l r a th e r  th a n  a 
C iv il S e rv ice  sc a le . T h e  fu n c tio n s  of 
th e  B o a rd  a re  su ch  as to  e n a b le  it to do 
“  th e  sam e  k in d  of th in g s  a s  a  c o ll ie ry  
c o m p a n y  can  g e n e ra l ly  d o ,”  a n d  th is  
p ro v is io n  is o f th e  f irs t im p o r ta n c e  to 
th e  c h e m ic a l in d u s try ,  a s  i t  c o v e rs  th e  
f u r th e r  t r e a tm e n t  o f th e  co a l p ro d u c e d , 
a n d  th e  p ro d u c tio n  of su ch  g o o d s  as 
m a n u fa c tu re d  fu e l a n d  b y -p ro d u c ts . T h e  
B o a rd  a lso  h a s  p o w e r to  p ro v id e  fa c i l i 
t ie s  fo r  t r a in in g ,  e d u c a tio n , a n d  r e 
se a rc h . O ne of th e  tw o  C o n su m e rs ’ 
C o u n c ils  w h ic h  th e  M in is te r  is b o u n d  to 
e s ta b lish  w ill d e a l  w ith  in d u s t r ia l  s u p 
p lie s , a n d  w ill p a ss  to  th e  M in is te r  its  
c o n c lu s io n s  on  a n y  d isp u te d  m a tte r .  
T h e  n a tio n a l  P re s s  h a s  b e en  c o n ce rn ed  
la r g e ly  w ith  th e  q u e s tio n  of c o m p e n sa 
tio n , a n d  in  th is  se c tio n  i t  w il l  b e  in te r 
e s t in g  to  see  th e  “  v a lu e  fo r  su b s id ia ry  
p u rp o se s  ”  w h ic h  is a s s ig n e d  to  co k e  
o v e n s , /m a n u fa c tu re d  fu e l p la n ts ,  a jid  
th e  lik e . A t th is  s ta g e  i t  is  id le  to  do 
m o re  th a n  c o m m e n t;  a  t re m e n d o u s  
a m o u n t w ill d e p e n d  on th e  c o n s titu tio n  
o f th e  B o a rd , a n d  d u r in g  th e  tu rn o v e r  
p e r io d  th e  c h em ica l in d u s try  w ill h a v e  
to  m a in ta in  a  c a re fu l  w a tc h in g  b r ie f .

Paper for Containers

B E F O R E  c o n s ig n in g  to  th e  flam es 
a ll  th e  w ra p p in g s ,  g re e t in g  c a rd s , 

le t te r s ,  e tc .,  th a t  h a v e  a c c u m u la te d  
d u r in g  th e  C h r is tm a s  se a so n , e v e ry b o d y  
sh o u ld  re c a ll  th e  n a tio n -w id e  n e e d  in  
m a n y  in d u s tr ie s  fo r  p a p e r-b o a rd , p la s -  
te r -b o a rd , a n d  f ib re-b o ard . T h e re  is s t i ll  
a  g r e a t  sh o r ta g e  o f th e se  co m m o d itie s , 
w h ic h  a re  re q u ire d  n o t  o n ly  in  th e  b u i ld 
in g  tra d e ,  b u t  a lso  in  e v e ry  b u s in e ss  
t h a t  u se s  c a rd b o a rd  c o n ta in e rs . T h e re  is 
e v en  l ik e ly  to  b e  a  se rio u s  d e a r th  in th e  
n e a r  f u t u r e ; a n d  th is  m ay  le a d  to  an  
a m o u n t o f q u ite  fu t i le  u n e m p lo y m e n t. 
So  p le a se  u se  o n ly  d ir tv  o r  g re a sy  p a p e r  
fo r l ig h t in g  fires.
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T H E  L ondon Section  of the  O il & C olour 
C hem ists’ A ssociation held  a symposium 

on th e  evaluation  of resins a t i ts  m eeting  on 
Decem ber 14, a t H an so n  H ouse, P o r tla n d  
P lace , w ith  H r . R. J .  L edw ith  (chairm an 
of the section) presiding.

T he proceedings were d ivided in to  th ree  
p a rts , dealing  w ith the  evaluation  of resins 
fo r p a in ts  and varnishes, for lacquers , and 
for p rin tin g  inks respectively.

R e s in s  fo r  P a in ts  a n d  V a r n is h e s
D r . H . G. R a in s , in troducing  the  discus

sion, lim ited  his rem arks to certa in  oil- 
soluble re sin s of th e  syn thetic  type, w hich 
he regarded  as th e  m ost difficult to  evaluate. 
H e  supported  a view  expressed  a t  th e  H a r 
rogate  conference in 1939, th a t  m aleic 
resins m ust be evaluated  fo r th e  p a rticu la r  
purpose for w hich they were requ ired , and 
believed th a t th a t position still held  for 
m ost o th er resins as w e ll; so th a t  in the  
evaluation  of resins the  m ain  problem  was 
to  decide w hat tests to apply  in o rd er to 
m ake a  selection. T h e  resins w ith  w hich he 
dea lt w ere the  100 pe r cent, phenolies, the 
modified phenolies, and th e  m aleic resins.

M ost m an u fac tu re rs , he sa id , pub lished 
in form ation  on c e rta in  physical p ro p erties  
of their resins, such as specific g rav ity , 
colour, m elting  po int, acid value, and solu
bility  in various oils and solvents. M any 
of them  gave an ind ication  of th e  n a tu re  of 
th e ir  resins, and he would like to  see th a t  
p ractice  become general.

Coming to the 100 per cent, phenolic 
resins, he dealt first w ith  those specially 
recom m ended fo r use w ith tu n g  oil, and 
said th a t  valuable in form ation  could be ob
ta ined  from  tes ts  on varn ish  consisting of 
2 p a r ts  by w eight of tu n g  oil to 1 p a r t  by 
weight of 100 per cent, phenolic  resin . T he 
m an u fac tu re rs  of the  resin  generally  recom 
m ended a  tem p era tu re  a t which th e  resin , 
when cooked w ith  tung  oil, e lim inated  frost, 
ing , and he generally  used th a t, a t  least in 
first tests.

H aving given de ta ils  of the  m ethod of 
p rep ara tio n  of the  varnish , he said  th a t 
a f te r  it had been m ade for 3 o r 4 days, 
te s ts  w ere conducted  to determ ine its  p ro 
p e rties  in reg ard  to frosting , d ry , volatile  
con ten t, colour, ligh t stab ility , a lkali and 
w a ter resistance, skinning, s tab ility , sm ell, 
p igm entation , gloss, and du rab ility . He 
gave d e ta ils  of the  m ethods of conducting  
those tests.

M any 100 pe r cent, phenolic  resins su it
ab le  fo r use w ith  soft oils such as linseed 
were availab le. W hen  cooked w ith  va rn ish  

.linseed oil, a t tem p era tu res  o ften  consider
ab ly  low er th an  those employed in th e  m an u 

fac tu re  of linseed oils, they  reac ted  w ith the 
oil to give a  highly bodied system , w hich 
could be th inned  w ith a high percen tage  of 
solvent, generally  w hite sp irit. T he m ain 
value of resins of th a t  type was th a t they 
caused, rap id  bodying when cooked w ith 
linseed oil, and they  gave coatings w ith very 
good w a te r and  corrosion resistance. Those 
p ro p erties  w ere th e  im p o rtan t ones to ex 
am ine, together w ith  the  inciden ta l c h a rac 
te ristics such as d ry , sm ell, effect on s tab i
lity, effect on skinning, and p igm entation . 
A su itab le  oil leng th  fo r  a  tes t va rn ish  was ; 
V arnish  linseed oil, 2 p a r ts  by w eigh t; 
100% phenolic resin , 1 p a r t by w eight.

If it w ere desired  to use the  100 per cent, 
phenolic resin  in a linseed stoving varn ish , 
the varn ish  was applied  to  tin p la te  against 
the  s ta n d a rd  and stoved un d er th e  follow
ing co n d itio n s : (1) 250° F . fo r 1 h o u r;  (2) 
250°F . fo r $ h o u r;  (3) 200°F . fo r 1 hour. 
Scra tch  tes ts  were m ade one hour a fte r  
tak ing  fronw the oven. A fte r decid ing  con
d itions for sa tisfac to ry  films, tes ts  could be 
m ade fo r w a ter resistance, a lkali resistance, 
e tc ., if those w ere necessary.

T he modified phenolic resins w ere a type 
involving very m any possible varia tio n s in 
com position and physical p roperties , so th a t  
i t  was difficult to give a num ber of tests 
w hich would enab le  a p ro p er selection of* 
resin  to be m ade. M any resins of th a t  class 
were su itab le  for use e ith e r w ith tung  oil 
o r linseed oil o r a m ix tu re  of both. In  
those cases i t  was advisable, th erefo re , to 
m ake up to  varn ishes consisting  of :
(1) T ung  oil 4 p a rts  by weight.

L inseed s tand  oil 1 p a r t  by weight.
R esin 2 p a rts  by weight.

(2) L inseed oil s tand  oil
(15 poises a t 25° C.) 2 p a rts  by weight.

Resin 1 p a r t  by weight.
T ests w ere m ade on those two varn ishes 

fo r d ry  and adhesion, gloss, tendency to  
sk in , s tab ility  on sto rage, sm ell, colour and 
tendency to yellow, w a ter re sistance, d u ra 
b ility , and  stab ility  when pigm ented w ith 
norm al am ounts of p igm ents to  give a range 
of colours, including ,a  white con tain ing  
zinc oxide. In  add ition , a w ebbing or fro s t
ing test would be m ade w ith  th e  first va r
nish to determ ine w hether the  resin  in h i
b ited  th e  frosting  of th e  tung  oil.

M a le ic  R e s in s

T he o u tstand ing  advantage of m aleic 
re s in s .w as  th e ir  freedom  from  tendency to  
yellow w hen exposed to l ig h t;  th a t p ro p erty , 
in con junction  w ith th e ir in itia lly  pale 
Colour, m ade them  very su itab le  fo r stab le  
w hite enam els. A  su itab le  varnish  on 
w hich to m ake a range  of tests consisted of :
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P ale  linseed stand  oil, 150 p a rts  by w e ig h t; 
R esin, 100 p a rts  by weight.

T he tes ts  a lready  described for o th er 
varn ishes were then  app lied , p a rticu la r  a t 
ten tion  being paid  to the tes t for resistance 
to yellowing. F u rth e r  tests w ere m ade by 
pigm enting the  varnish  w ith titan iu m  d i
oxide to produce an  enam el w hich was 
tested  for (a) dry ing a t norm al tem p era 
tu res  and by stov ing ; (0) g loss; (c) ten d 
ency to yellow.

N a t u r a l  R e s in s

M r . A. J .  G irso n  (past-p residen t of the 
A ssociation), a su p p o rte r of the  n a tu ra l 
resins, said  th a t  in 1937 the  o u tp u t of 
n a tu ra l resins a s  com pared w ith the  syn
th etic  was in the ra tio  of 3 :  1. Since the  
w ar began and we w ere cut off in p a r t  from  
o u r sources of n a tu ra l resins, the  ra tio  had 
becom e roughly 1 : 1 .  In  A m erica th e  p ro 
duction  of syn thetic  resins had  increased  
roughly  fivefold. H e asked w hether D r. 
R a in s w ould be w illing to  consider a n a tu ra l 
resin  if it could approx im ate  in perfo rm 
ance to the syn the tic , to  w hich question 
D r. R ains rep lied  in  the  affirm ative.

I t  w as a question , th e re fo re ,-M r. G ibson 
continued, of com parative  p rices and p e r
form ance. In  o rd er to m ain tain  a sense of 
p ro p o rtio n , we should consider th e  en o r
m ous progress m ade in research  in the  
n a tu ra l resins. A g reat deal of w ork on 
Congo copal had  been done in H olland , 
w ork on rosin  and its m any derivatives had 
been done in A m erica, and work on shellac 
had  been done in  In d ia  and in th is country . 
I t  was well to realise  th a t  w ork w as being 
conducted 011 p a ra lle l lines, if  not on a 
la rg e r scale, in  n a tu ra l resins th an  in th e  
synthetic .
' M u. E ric  Bevan said th a t  in 90 pe r cent, 

of cases a  resin  was evaluated  for a  specific 
pu rp o se ; th e  re sin  p roducer, however, 
evaluated  a syn thetic  resin , no t from  the  
po in t of view of one app lication , bu t in com
parison  w ith some stan d ard  of syn thetic  
resin , l ie  em phasised th a t  the  rig h t way 
in which to evaluate  a syn thetic  resin , at 
any ra te  in its in itia l stages, was to com
p are  i t  w ith  a  s tan d ard  sy n th e tic  resin . 
Com m enting on M r. G ibson’s rem arks, he  
said th e re  w as no sharp  line  of dem arca tion  
betw een a n a tu ra l and a syn the tic  re s in ; 
th ere  w as a m uch sh a rp er and finer line  of 
dem arcation  betw een c e rta in  types of syn
thetic  resin , p a rticu la rly  w hen considered 
in  re la tio n  to th e  use to w hich they  w ere 
to be pu t. T he first task  in evaluating  a 
syn thetic  resin , a fte r  i t  w as classified as an 
oil-soluble o r a lacquer-soluble type, was to 
pu t it in to  re la tio n  w ith  some well-know n 
stan d ard , and give i t  poin ts, T h e  ev alu a 
tion  of resins fo r specific purposes resu lted  
in bu ild ing  up a  m ass of knowledge which 
was en tire ly  uncorre la ted .

Dr . R ain's agreed that one should use a

stan d ard  against which to com pare a new 
resin, and said  th a t in all the  tes ts  a s ta n 
d ard  varn ish  was m ade with a resin  whose 
behaviour was known. B ut in view of the 
fac t th a t the  resins could vary so m uch in 
th e ir  physical p roperties as th e  re su lt of 
different m ethods of m anufactu re , one p a r ti
cu la r m an u fac tu re r’s resin  m igh t be m ore 
su itab le  fo r a  .p a r tic u la r  job  th an  th a t of 
a n o th er m an u fac tu re r, and th e  user had  to  
find ou t which m an u fac tu re r’s resin  w as th e  
b est for his purpose.

D r . H . W . K eenan (p residen t of th e  Asso
ciation) said he often w ondered w hat was a 
“ 100 per cent, any th ing  ”  resin. T he 
p a in t chem ist could not expect the  m anu
fac tu re r to w rite  to him  and give him the  
whole of th e  dope as to how he a rriv ed  a t  
his resin  ; nor could the p a in t chem ist ex
pect the resin  m anufactu rer in all cases to  
say th a t th e  resin  he supplied  was no t really  
100 per. cent, phenolic, bu t th a t som ething 
else was added. T h erefo re , while agreeing 
w ith the  sense of M r. B evan’s rem arks, he 
fe lt th a t D r. R a in s’ m ethod was the  one 
which, in the  p a in t chem ists’ pred icam ent, 
would sep ara te  the  good, the bad , and  the  
indifferent.

I t  would be in te resting  if syn thetic  resin  
m anu fac tu re rs  would say w h ether, if a  rea l 
com bination  w ere effected betw een a n a tu ra l 
and a  syn thetic  resin , experience had shown 
th a t the  life of the  n a tu ra l p a r t  of it had  
been m ateria lly  affected. F rom  his own 
experience he  would say th a t th a t w as so ; 
in some cases where he had exam ined such 
resins his im pression—and  it  tvas only h is 
im pression—had been th a t th e  n a tu ra l com
ponent had  im proved the  resin  as a  whole. 
A fte r a ll, was it  no t the  o b jec t to b ring  
both the n a tu ra l and th e  synthetic  fields 
together, so th a t both m ight play a useful 
p a r t  in the  fu tu re  developm ent of resins?

M r. I I . T a ylo r  said  the  syn thetic  resin 
industry  was highly specialised, and th e  
tim e had come when we could lay down cer
ta in  resins which could be used fo r all types 
of purpose to su it the p a in t and varn ish  
industry . T here  should be definite s ta n 
dard s fo r resins. If  the  users of syn thetic  
resins would be guided by the  p roducers 
who had had m any years of experience in 
the  in d u stry , they  would not be led astray .

M r. N ew m an  suggested th ere  was room 
lo r  consideration  of two classes of te s t for 
re s in s ; th ere  m igh t be tes ts to  classify  
resins in  respec t of th e  types of use to  w hich 
they were applicable, and also a service tes t 
which a p a r ticu la r  user m ight apply to  
ascerta in  .w hether a p a rticu la r  resin  would 
m eet his p a rticu la r  problem .

R e s in s  fo r  N i t r o - C e l lu lo s e  L a c q u e r s

M r . J .  B. G . L ew in , B .S c., A .R .I .C ., 
said  th e  fo rm ula tion  of n itro-cellulose lac
quers consisted essentially  of th e  balancing  
up of p roperties , w ith  em phasis on those
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determ ined  by the  use to  w hich the  lacquer 
was u ltim ate ly  to be pu t. T here  were th ree  
stages, th erefo re , in th e  evaluation  of resin  
in n itro-cellulose :

(i) P re lim in ary  physical and chem ical 
tests to determ ine the  p robab le  effect in a 
lacquer film and its  likely use.

(ii) Its incorpora tion  in a basic form ula 
for which its use was well defined.

(iii) M odification of th a t  basic form ula 
to su it the resin  under exam ination .

M ost of the  d a ta  011 physical and chem i
cal tes ts  w ere, o r should be, supplied  by the 
resin m an ufactu rer. T he desirab le  in fo r
m ation included solubilities in various p ro 
portio n s in a  wide ran g e  of so lven ts; com
p a tib ility  with n itro-cellulose in various p ro 
p o rtio n s ; viscosity in so lu tio n ; fastness to  
colour and to lig h t; h a rd n ess ; refrac tive  
index as a guide to g loss; and chem ical 
com position.

Com ing to stage (ii), th e  inco rpora tion  of 
the  resin  in  a basic fo rm ula , M r. Lew in 
gave a  lis t of several m ain types of clear 
and pigm ented lacquers. T h ere  was not 
tim e to describe the technique involved in 
all ty p es; b u t he gave a fa irly  de ta iled  des
c rip tion  of one, w ith a b rief descrip tion  of 
th e  featu res w hich w ere given p rio rity  in  
the  o th er types. T he one chosen was a 
glossy e x te rio r, du rab le  p igm ented  lacquer, 
oecause it  was a  case in  w hich the  in h eren t 
ch arac te ris tics  of the  syn thetic  and n a tu ra l 
re sins w ere to a  c e rta in  ex ten t opposed, and 
a carefu l w eighing up of p ro p e rtie s  becam e 
necessary. T he po in ts which would be 
given p rio rity  in  such lacquers w ere gloss, 
du rab ility , h a rdness and  flexibility . O ther 
considerations w ere flow, viscosity , to u g h 
ness, and cost.

G lass from  spray  suggested the use of the  
m axim um  resin  con ten t, lim ited  only by 
requ irem en ts of d u rab ility  and hardness, 
also the  necessity for fine p igm ent d isp e r
sion and, th erefo re , the  p robab le  use of a 
ro lle r  m ill paste. T h e  grind ing  m edium  was 
generally  the jflasticiser com bination  or a 
sem i-resinous p lastic iser. A typ ica l basic 
fo rm ulation  for the  non-volatiles, there fo re , 
m ight b e :  j sec. N /C  25 pe r c e n t .;  resin 
50 per c e n t.;  p lastic ising  grind ing  m edium  
25 pe r cent. T h e  last was m ain tained  a t  a 
sufficiently high ra tio  to  allow for a d ju s t
m ent w ith  d ifferent pigm ent pastes.

P r e l im in a r y  C o n s id e r a t io n s
R esins which would p robably  suggest 

them selves from  p re lim inary  tes ts  m igh t be :
(i) M on-drying alkyds of various oil 

lengths.
(ii) C erta in  d ry ing  oil alkyds, though at 

th a t n itro -ce llu lo se /resin  ra tio  th e  dan g er 
of lifting  on re-coating  was very evident.

(iii) M aleics, phenolics, dam m ar or este r 
gum  in p roportions determ ined  by th e ir 
d u rab ility  lim ita tions.

T he basic form ulations as first p rep ared

would consist of an average pigm ent p a s te ,
e.g., chrom e green, d ispersed in venieles 
com pounded in the  ra tio s  described. The 
solvent m ix tu re  used would be-of good qual
ity , rich  in  solvent pow er, and added in 
such proportions as to ob tain  a constan t 
viscosity th roughout the  series.
■ Those p re lim inary  fo rm ulations would 
then  be ra ted  for various p roperties , w hich 
he listed. Sufficient would be gauged from  
the te s ts  to suggest m odifications in  th e  
basic form ula to  deal w ith any id iosyncrasies 
of the p a r ticu la r  resins being evaluated . 
M r.. Lew in d ea lt briefly w ith  typ ical m odi
fications to overcom e excessive softness, 
poor gloss, excessive viscosity, slow dry ing , 
re-coating  difficulties, and excessive h a rd 
ness. A ll such m odifications, he added , 
w ere re-tested  for h a rdness, gloss, flexi
bility , e tc ., and when judged  satisfac to ry  
they were tested  011 the  roof fo r d u rab ility , 
w ith p a rticu la r  em phasis on lacquers con
ta in ing  stra ig h t, i.e ., unb lended , resins.

A  M a t te r  o f C o m p r o m is e
A fter giving some exam ples of the  d iffer

en t p rio rity  po in ts which w ere given to  d if
fe ren t types of lacquers con tain ing  d ifferen t 
re sin /n itro -ce llu lo se  ra tio s , he said his re 
m arks ind icated  th a t th e  evaluation  of a  
resin  in n itro-cellulose was essentia lly  a  
m atte r of com prom ise. T im e d id  not pe r
m it of th e  p re p ara tio n  of innum erab le  com 
binations designed to find th e  optim um  con
cen tra tio n s or conditions of use of a p a r ti
cu la r reéin, e.g., a t d ifferent tem p era tu re  
conditions or w ith num erous p jastic isers ; if 
th a t were th e  case, each and every resin  
w ould be the  sub ject of a lengthy research  
program m e. E xperience and common senso 
probab ly  led to a  b e tte r  approach  to  th e  
p roblem  of resin  evaluation  than  considera
tions of a fundam en ta l chem ical n a tu re .

M r . W . G a r v ik  com mented that much w as 
being done to convert natural resins into 
synthetic resin s, and it seemed that before 
long there would not be any natu ra l resin s 
as such used in ind ustry. H e d isagreed  
w ith any suggestion that, if one knew' the 
chem ical constitution o f a  substance, 0110 
knew- how it would function ; he em phasised 
th at, no m atter how much inform ation the 
m an ufacturer gave concerning the chem ical 
constitution o f a  substance, it would tell 
the user very' litt le  about its  functional pro
perties.

Mit. G o o dch ild  agreed w ith  M r. Lew in 
th a t, in o rd e r to  evaluate  a  resin  fo r cellu 
lose, it was necessary to m ake num erous 
tria l-an d -e rro r tests. I f  a knowledge of the  
qhemical com position of the  resins w ere 
denied to  the  user, th en  they  had nothing 
to fa ll back on bu t a long series of tria l- 
an d -erro r experim ents. A knowledge of 
th e  chem ical and physical p ro p erties  was 
h e lp fu l in in d ica tin g  th e  so rt of com posi
tions to  use in th e  tests , th u s e lim inating
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probably  80 pe r cent, of the  thousands or 
m illions of m ix tu res th a t  could be m ade.

M r. ElUC B eva n  suggested th a t  M r. 
Lew in had  m erely p u t fo rw ard  a  m ethod of 
fo rm ulating  a p a rticu la r  type of lacquer. 
H e believed th a t, if we w ent the  r ig h t way 
ab o u t it, we could a rriv e  a t a  m ore o r less 
scientific system  of evaluating  resins. As 
a  y a rd stick  we w anted  some useful function  
such as, fo r exam ple, flex ib ility , and fix the  
am ount of, say, p lastic iser to  give a  definite  
p ro p erty  of flexibility . H e  would like to. 
see a  body such as th e  O. & C .C .A . o r a 
com m ittee get down to th e  problem .

M r. E . R. W e l l s  asked why M r. Bevan 
should expect th e  users to evaluate  his 
resins fo r h im ; life was ju s t too sh o rt fo r 
the  users to do the  resin  m an u fa c tu re r’s 
w ork as well as th e ir  own.

M r. B evan  rep lied  th a t  th a t was h is 
po in t, th a t  if they  could arrive  a t a  
system atic m ethod of evaluation , w hich he 
believed was possible, they  w ould save m uch 
tim e ; w ith the  aid  of fundam en ta l in fo rm a
tio n  they w ould be able to  fo rm ulate  th e ir  
lacquers in a very m uch sh o rte r tim e than  
a t p resen t.

D r . G id v a n i agreed th at m ore attention 
should be paid  to chem ical constitution , and 
suggested th at p robably X -ra y s  m ight help.

M B. S ch o i.l ic k  poin ted  ou t th a t the  p u r
pose of the lacquer m an u fac tu re r was to p ro 
duce a  finish, and as a  re su lt of th a t  i t  was 
n o t possible to adhere  rig id ly  to one series 
of tests. If  th e  m an u fac tu re r adhered  
firm ly to a  s ta n d a rd  fo rm ulation , he did no t 
ge t th e  best re su lts ;  i t  was all dependen t 

.on  producing  a finish u ltim ately . I t  seemed 
to  be suggested th a t  the  user was requ ired  
to  tak e  any p a r tic u la r  resin  th a t was offered 
to  him  and evaluate  every possible use for 
it .  B u t i t  wras quite  impossible to do th a t 
in  any given tim e. One m ust be bound to 
a  lim ited  num ber of possible uses for a 
p a r ticu la r  p roduct. T he com position gave 
an  ind ica tion  of the so rt of p roduct for 
w hich the  resin  m ight be suitable.

M r . B ache suggested that one o f the 
govern ing fa cto rs  in the evalu ation  o f resin 
w as w hether its  cost w as such th at it  w as 
possible to use it.

R e s in s  fo r  P r i n t in g  I n k s

M r. H . A. I dle said th a t  in evaluating  
resins fo r p rin tin g  ink  th e re  w ere four 
possible m ethods of approach . W hen 
evaluating  a resin  fo r use in  a p a rticu la r  
p rin tin g  ink , a  p ro p er und erstan d in g  of the  
p rop erties  req u ired  of th e  p rin tin g  in k  w ere 
dem anded, backed w ith  a  knowledge of the  
p ro p erties  th a t  could be expected  from  a 
resin , n a tu ra l o r synthetic . W hen one w as 
given a  resin  and the  problem  w as to find 
its  uses in  p rin tin g  inks, a  perfec t testing  
and filing o rgan isation  th a t  could index th e  
re su lts  of some hun d red  or so te s ts  on each 
resin  was requ ired .

A clearly  o rgan ised  se t of s ta n d a rd  tes ts  
based on the  p ro p erties  req u ired  of a resin  
was sufficient to cover th e  evaluation  of 
re sins o r re p ea t deliveries of th e  same re sin  
for use in  a  p a r ticu la r  type of ink . T he 
last m ethod was one w hich had  h ad  to be 
used du ring  th e  w ar y ea rs ; given a  to ta lly  
un su itab le  resin , how could i t  be m ade 
usable Î

M r. Id le  then  exam ined some tw enty  resin  
p ro p erties requ ired  by a  typical ink, stre ss
ing the  difficulties of applying sim ple lab o ra 
to ry  tests th a t  would be equ ivalen t to  the  
req u irem en ts dem anded by actu al p r in tin g ; 
those tes ts  d id  no t include such tests as 
m elting po in t, acid  value, e tc ., but w ere all 
p rac tica l tests . N ext, h e  exam ined in m ore 
de ta il some resin  p ro p erties  th a t  were pecu
lia r to p rin tin g  ink .

T he solubility  of resins h ad  to be con
sidered  in a  m uch w ider range  of solvents 
— m any non-volatile—th a n  w ith  the  p a in ts 
o r lacquers. P low  req u irem en ts w ere o ften  
difficult to satisfy , due to h igh pigm ent con
cen tra tio n s. T he advent of odour-free inks, 
from  w hich drying oils w ere e lim inated , 
m ade differences in th e ’ odour of the  films 
from  various resins' very ap p aren t.

M a n u f a c tu r e r s ’ T r o u b le s

Adhesion and flexibility w ere o ften  a  
headache fo r th e  p rin tin g  ink m aker, who 
had to overcom e such troub les as the  grease  
film p resen t on m etallic  foils, th e  vary ing  
surfaces of cellophane, P .V .C . sheeting, and 
o th er p lastics. Even the  com parison of the  
effect of resins in quick-drying in k s was no t 
sim ple, as it was difficult to  reproduce  in the  
lab o ra to ry  the conditions of the  p re ss
room s, w here th e  p r in ts  w ere p iled to  a  
considerable w eight, m aking it difficult for 
oxygen to reach  the  cen tre  of the  stack, 
where heating  duo to ox idation  re leased  
m oisture  from  the  board  o r paper.

P ig m en t/re s in  reac tions, s tab ility  of th e  
ink in  sto rage, w eathering  and soap resis
tance im p arted  by resins w ere discussed, in  
add ition  to  th e  p ro p erty  of rap id  film re- 
solubility  req u ired  bv g rav u re  or an iline  type 
inks. In  conclusion, M r. Id le  said  the  high 
s tan d ard  achieved in p rin ting-ink  m anufac
tu re  w as a  com plim ent to the  resin  m akers ; 
b u t i t  w ould be of considerable assistance 
in the  selection of resins if a common lan 
guage could be used in describ ing  sim ple 
resin p roperties .

M r . H a w k e y  com mented th at if he w ere 
a resin  m an ufacturer he would be w orried  
about the num ber o f resin s d iscard ed  b y  the 
p rinting-ink  chem ists in tryin g  to fit resiDS 
to a certain  job  ; he was g lad , th erefore, 
th at M r. Id le  had m entioned the reversé  
case o f fitting the jo b s to the resins.

D r. R. P . B o w les  supported  the  p o in t of 
view th a t  in the  long ru n  the  quickest way 
of evaluating  a resin  was the  slow and 
fundam en ta l way, though  he apprec ia ted
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th a t  th a t w as an  en tire ly  d ifferen t p ic tu re  
from  th a t given by M r. Id le. I t  was tru e  
th a t  the  th ings the  chem ists w anted  to m ea
su re  w ere dillicult to m easu re ; bu t ho urged 
th a t,  by g e tting  down to  i t ,  m ost of the  
essen tia l p ro p e rtie s  could be  m easured . Tt 
m ean t se tting  ou t really  to  m easure those 
p ro p e rtie s  and no t, as m ost of them  w ere 
do ing  a t the  m om ent, tak ing  th e  line of 
least resistance  and m easuring  the  m elting 
p o in t, which was easy, irrespec tive  of 
w hether the  in fo rm ation  m ean t any th ing  or 
no th ing .

T h e  E s s e n t ia l  I n f o r m a t io n

In d ica tin g  w h a t he  w ould use in  its  place, 
he  said th a t  firs t one should try  to  lea rn  
from  the m an u fac tu re r as precisely  as 
possible w hat the  m ate ria l was and , if 
possible, how it was m ad e ; th en  the  solu
bility  in one or two solvents, a  good and a  
poor solvent ; th e  the  viscosity in the two 
solvents, which gave some idea of the  m ole
c u la r  com plexity  of th e  m ate ria l. T hen, 
hav ing  m ade it  up  in to  a  s tan d ard  medium 
w hich, of course, w ould b ear some re la tio n  
to the p rin ting  process in w hich the' p roduct 
w as to  be used, one should  m easure th e  d is
p e rsib ility  fo r p igm ents of th e  m edium  con
ta in in g  the  resin  w hich was u n d e r exam ina
tion . All those p ro p erties  could easily bo 
m easured , and  from  them  one ob ta ined  a 
trem endous am ount of fu ndam en ta l in fo r
m ation  as to  w hat the  re sin  w ould and 
would not do.

F u rth e r , p ro p erties such as adhesion, 
chem ical re sistance, film hardness, and 
d u ra b ility  could be m easured , though  no t 
by such m eans as scratch  tests . T h a t m eant 
devising m eans of m easuring  the  develop
m ent of the  s tru c tu re  of a film, and possibly 
i ts  decay in  th e  case of du rab ility . T here , 
ag a in , we m ust do som ething m ore fu n d a 
m enta l th an  exam ining p a in ts  o r p rin tin g  
inks. I t  was difficult, b u t no t im possible.

C o - o p e r a t iv e  I n v e s t ig a t io n s
M r . D. E . R oe sa id  th a t  co-operative in 

vestiga tions w ere ju s t  s ta rtin g  in th e  Asso
c ia tion , and  i t  w as a good th ing  to  tak e  one 
s te p  a t  a tim e. I f  we could m easure pro- 
lie rtie s such as acid value and m elting 
p o in t, e tc ., pe rh ap s we should m ake m ore 
sense of such m atte rs  as th e  ev a luation  of 
resins. W hen we cam e down to b rass tacks, 
such evaluations w ere based on our being 
ab le  to do sim ple things, and to  do them  
well.

M r . G a r v ie  poin ted  ou t th a t ,  when m any 
people concerned w ith th e  p a in t and  varn ish  
in d u stry  w ere asked to suggest su itab le  sub
jec ts  for research , 80 per cent, had  m en
tioned  m elting  po in t. T h ere  h a d  been since 
a  trem endous correspondence about it, 
show ing th e  need fo r m ore in form ation  and 
a m ore s tandard ised  m ethod. W hile he 
agreed  w ith  D r. Bowles th a t  o u r trouble

was the lack  of fundam en ta l know ledge, his 
com m ent w as th a t  if we w ere to  do th o r
oughly the  work he had suggested, we 
should have to stop m aking resins fo r th e  
nex t ten  years, because the  am ount of w ork 
would be imm ense. H ow ever, w ork w ould 
go on, in  w hich th ere  m ust be co llaboration  
betw een resin  m an u factu re rs and users. H e  
added th a t very few resin  m an u factu re rs 
kep t any secre ts about th e  chem ical consti
tu tio n  of th e ir  p roducts.

M r. H ea ley  poin ted  ou t th a t  freshly  
p rin ted  sheets w ere passed over heated  
ro lle rs  to evapora te  quickly th e  solvent used 
in th e  ink , and th e  sheets w ere stacked. 
I f  the  resins used in  th e  ink  had  a low 
m elting p o in t, th ere  was considerable danger 
th a t  th e  sheets would stick  together. In  
th a t  connection a  know ledge of the  m elting 
po in t, com bined w ith the  solvent re ten tion  
of th e  resin , was of very definite  p rac tica l 
value. _______________

Air Pollution Discussed
L o ca l A u th o r i t i e s  in  A c tio n

R e p r e s e n t a t i v e s  of 48 local au th o r
ities and o thers co-operating  w ith the 

D .S .I.R . in  the  study  of atm ospheric  po llu 
tion  (see T h e  C h em ic a l  A g e , D ecem ber 22, 
p. 599) conferred  las t week with officers of 
the  D ep artm en t a t th e  County H a ll, AVest- 

' m inster, un d er the  chairm ansh ip  of D r. 
J .  A. G illison  of th e  L .C .C . In  a message 
to  the  conference, M r. H e rb ert M orrison 
stressed the im portance of co llaboration  
betw een local au th o ritie s  and th e  D .S .I .R . in 
m ain ta in in g  reco rds of po llu tion  up and 
down the  country .

T he conference lea rn t w ith sa tisfac tion  
th a t 30 ad d itio n al reco rd ing  in stru m en ts had 
been b rough t in to  use du rin g  the  year an d  
th a t a num ber of a u th o ritie s  had  s ta rted  to 
tak e  observations for the  first tim e. T he 
conference reco rded  th e  view th a t  i t  was 
only by m ain tain ing  continuous reco rd s ,.a t 
a large num ber of sites and by s ta tis tica l 
trea tm e n t of th e  d a ta  so o b ta ined  th a t exac t 
knowledge can be acquired  of th e  am ount 
and the tren d s  of po llu tion . T his know 
ledge is to-day m ere  im p o rtan t th an  ever 
when so m any rep lan n in g  schem es a re  
under consideration .

D r. G. M. B. D obson, F .R .S ., said th a t 
the  s tan d ard isa tio n  of m easurem ent, th e  co
o rd inating  of local observations and fu n d a 
m enta l re sea rch  on problem s of a tm ospheric 
po llu tion  previously ca rried  ou t on th e  
advice of the  A tm ospheric P o llu tio n  R e 
search  Com m ittee w ould in  fu tu re  form  p a r t  
of the  w ork of the  D ep artm en t’s. F u e l R e
search  S ta tio n , w here i t  w ould be effectively 
linked w ith p rac tica l w ork a lready  in hand  
th e re  aim ing a t  th e  p reven tion  of pollu tion . 
T he conference w arm ly welcom ed th is 
developm ent.
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Parliamentary Topics
F e r t i l i s e r s

I N the H ouse of Commons, in the  week 
p reced ing  the  C hristinas recess, M r. 

De la Bère asked the  M inister of Agricul
tu re  w hether he would give an assurance 
th a t du rin g  the  year 1946 th ere  w ould be 
availab le  adequate  supplies of fe rtilise rs , 
especially  of potash  and superphosphate.

M r. T .-W illia m s : Supplies of n itrogenous 
and  of phosphatic  fe rtilise rs , including 
superphosphate , fo r use du rin g  the  first 
h a lf  of 1946, w ill be adequate  to m eet 
fa rm ers’ req u irem en ts fo r a rab le  crops, bu t 
only a lim ited qu an tity  of phosphate  will be 
availab le  for use on g rassland , and th ere  
will continue to be a shortage of potash . 
In  the  second ha lf of th a t  year, the  supply 
position  of n itrogenous and phosphatic  fe r
tilise rs  should be sa tisfac to ry , but 1 can 
give no assurance th a t th e  po tash  supply 
w ill by then  have m ateria lly  im proved.

A sked by M r. T u rto n  w hether any th ing  
w as done to  get m ore po tash  from  G erm any, 
th e  M inister said th a t  we got ou r m ain 
supplies from  G erm any an d  F ran ce , and 
th ere  was little  o r no possib ility  of in c reas
ing supplies im m ediately.

G e r m a n  S c ie n t i s t s

C ap ta in  P e a r t  asked th e  P re s id en t of the  
B oard  of T rad e  w hether i t  was proposed to  
offer em ploym ent in th is  cou n try  to  G erm an 
sc ien tists  and techn ic ian s ; and if he would 
give any ind ica tion  of th e  num bers to be 
em ployed and the  conditions of th e ir  en 
gagem ents.

S ir S . C ripps : I t  is the  G overnm ent’s
policy to  secure  from  G erm any  a  know ledge 
of scientific end techn ica l developm ents th a t 
w ill be of benefit to th is  coun try  and to  
m ake such know ledge availab le  to those 
who can  use it. A lthough we w ere generally  
ahead , th e re  a re  ce rta in  fields in which the 
G erm ans held  a tem porary  lead . I t  is  p ro 
posed to re c ru it, on th e  recom m endation  of 
the responsib le  D ep artm en t, a stric tly  
lim ited num ber of G erm an  . sc ien tists and  
technicians of the  h ighest g rade  fo r service 
in th is  country . A ny G erm ans brough t in  
m ust be po litica lly  unobjec tionab le  and they 
w ill be sub ject to  s tr ic t supervision .

In  general, these exp erts  should w ork in 
G overnm ent estab lishm ents, o r  fo r research  
associations sponsored by th e  D .S .I .R ., but, 
in approved cases, th e ir  services m ay be 
m ade available to ind iv idua l firms. T hey 
will be servan ts of th e  S ta te , and in no 
case w ill a  G erm an be  brough t in  to  u n d e r
tak e  w ork  th a t could equally  w ell be  pe r
form ed by a B ritish  sub ject. I  have set 
up  an  in te rd ep a rtm en ta l panel un d er the  
chairm ansh ip  of S ir  C harles D arw in  to  ex 
am ine th e  requ irem en ts  of B ritish  in d u stry  
in  th is  m a tte r  and to ’ scru tin ise  th e  c red en 

tia ls  of those whose nam es are  p u t fo rw ard . 
O ur A m erican and R ussian  a llies a re  p u r
suing a s im ila r policy.

R e b u ild in g  P o t te r i e s

D r. B a rn e tt S tross asked the  P re s id e n t 
of the  B oard  of T rad e  w hether -lie w as 
aw are  th a t the  risk  of lead  poisoning in the  
p o tte ries had been- substan tia lly  e lim inated , 
bu t th a t the  risk  from  silicosis was still 
p re s e n t; and w hether he would give favour
able consideration  to the  bu ild ing of new  
facto ries and the  rebu ild ing  and im prove
m ent of as m any such existing  factories as 
m erit a continued existence.

S ir S. C ripps : I  am anxious to fac ilita te  
the  reb u ild ing  of p o tte rie s  so fa r  as th e  
availab le  build ing  resources p e rm it, not 
only to  p revent in d u stria l disease, b u t also 
to provide m odern and efficient w orking 
conditions.

Percy Verses
S a fe ty  T h r o u g h  L a u g h te r

P ERCY Y E R E  has won his own place in 
industry . H is popularity  is enorm ous 

and m any m ust have w ished to have some 
of his adventures in  a m ore com pact and 
perm anent form  than  a series of poste rs. 
H ere , in P ercy-Versus, a re  re p rin ted  some 
of P ercy ’s more endearing exploits, and w ith  
them , to add po in t to th e  m eaning behind 
th e  hum our, are a dozen sets of verses by 
S. O. Shave.

H app ily , the  draw ings lose no th ing  by 
th e ir  reduction  in  size and  th e  whole book
le t, to borrow  a Hollywood phrase, is  a 
' ‘ lavish p ro d u c tio n .”  So lavish, in  fac t, 
th a t a t bookstall p rices i t  would be reaso n 
able to  expect hav ing  to  pay 2s. a  copy. H ow 
ever, th e  fact rem ains th a t any m anage
m ent th a t  buys 1000 copies w ill be pay ing  
ra th e r  less th an  2}d. each.

Ju d g in g  by the success of “ W e D on’t 
W a n t to Lose You  . . . ” w hich w as illu s
tra te d  by th e  same a r tis t—M endoza—and 
w hich has a lready  sold nearly  a m illion 
copies, P ercy-Verses  should have an  im m e
d iate  appeal fo r d is trib u tio n  to w orkers. 
T he in stru c tio n  is delibera tely  in d irect for 
there  is a lo t in the  old p rincip le  of “ L au g h  
and L earn  ” —it is learn ing  m ade easy.

P rices (including postage) : Single copy, 
6d . ; 50 copies, 12s. 6a .';  100 copies, 22s. 6d . ; 
500 copies, £5  5 s . ; 1000 copies, £10. T he 
price fo r an  in te rm ed ia te  q u an tity  is in p ro 
p ortion  to  th a t  fo r th e  n ex t lower quan tity . 
O rders (with rem ittance) should be sent to  
the  Royal Society for th e  P reven tion  of 
A ccidents, 52 G rosvenor G ard en s , London, 
S.W.l. ______

The Foundation  for Applied Sciences has 
recen tly  been founded in  S . P au lo , B raz il.



Lac-Glycol Esters
Their Preparation, Properties, and Use
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T H E  th ird  section of th e  study of e th e rs  
and e the r-es te rs  of lac and th e ir  poly

m erisa tion ,*  p rep ared  by th e  L ondon Shellac 
R esearch  B u reau , d e a ls 'w ith  th e  optim um  
conditions for th e  p rep ara tio n  of th e  p ro
ducts ob tained  by the  estérifica tion  of la c /  
ethylene-glycol compound w ith  fa tty  acids 
of drying oils. T he p re sen t study  is r e 
s tric ted  to the  use of m onobasic fa tty  acids, 
a lthough  rosin esters have been investiga ted  
to  some ex ten t.

T he lac-glycol com pound has on an 
average a hydroxyl value of 180-200, and can 
be easily esterified , and a  process of estérifi
cation  has been developed in w hich only 
equ iva len t q u an titie s  of fa tty  acids a re  em
ployed to esterify  p rac tica lly  a ll th e  hy d ro 
xyl groups of the  com pound. I t  is obvious 
th a t  un d er these c ircum stances, a  n eu tra l 
e s te r  canno t be ob ta ined , bu t fo r m any a p 
p lications a m ate ria l w ith  an  acid  value of 
20-30 is no t only su itab le  bu t even to  be 
p re fe rred . T his study, th erefo re , chiefly 
concerns the  p rep ara tio n  of este rs  hav ing  an 
acid ity  of th is  o rder.

O p t im u m  C o n d itio n s

T he best conditions of estérification  w ith  
eq u iva len t q u an titie s  of lac-glycol com pound 
and linseed-oil fa tty  acids have been found 
by experim ent to  be a t 250°C. w ithou t any 
c a ta ly st, bu t in an in e r t a tm osphere. S a tis 
facto ry  ra te s  of estérifica tion  a re  also ob 
ta in ed  under the  following conditions : (a) 
a t  200° C. w ith 0.2 per cen t, acid cata lysts 
and , (b) a t  lfiO 'C . w ith 0.5 per cen t, ary l 
sulphonic acids. T he use of su lphuric  acid 
a t  the  low er tem p era tu re  is no t recom m ended 
as the  g re a te r  p a r t  of it w ill rem ain  in  the  
p roduct and m ay cause tro u b le , a lthough  
add itio n  of sm all q u an titie s  of m etallic 
oxides, p a rticu la rly  those w hich form  w ater- 
insoluble su lphates, m ay overcome th is  de
fect. T he yields a re  p ractica lly  q u a n tita 
tive  a t 150°C ., ab o u t 97-98 pe r cen t, at 
200°C ., and 90 per cent, at 250°C.

F a tty  acids of d eh y drated  cas to r oil, casto r 
oil, m aize oil, cotton-seed oil, and palm -kernel 
oil have also been successfully used for the 
estérifica tion  of lac-glycol com pound. T h é  
ra te s  of reac tion  a re  of the  same o rd er as 
th a t w ith linseed-oil fa tty  acids, th e  only 
d ifference being in the  tim e of gelation . 
W ith  rosin esters of the  com pound th e  re 
action  is best carried  ou t in an in ert a tm o 
sphere , and preferab ly  at tem p era tu res  of 
th e  o rd er of 250°C.

I t  has been observed th a t ,  in th e  absence

• GIDYAXI and K a m a th ,  loDdon Shellac Research 
Bureau, Technical Paper N o . 28 , L ac Research Labora
tory, School of Mines, 70 Grassmarkct, Edinburgh, 1.

of any esterify ing  cata ly st, sk inning gener
ally s ta r ts  when the acid value of th e  re ac 
tion  m ix ture  has reached  50 and gelation  
occurs a t  the acid value of abou t 40, 
irrespective  of the re la tive  p roportions of 
the reac tan ts . B ut, if th e  ra te  of esterifi- 
cation  is such th a t the  acid value becom es 
less than  30 in  ab o u t 90 m inutes, the  risk  
of gela tion  is considerably  reduced and the 
product can be heated  for a longer period. 
F o r  exam ple, when the  esterifica tion  is car
ried  ou t a t 200°C. in the presence of su l
phuric  acid, a  p ro duct w ith an  acid  value 
of 30 is obtained in .55 m in u tes; and th is 
does no t gel un til a f te r  10 ho u rs’ heating , 
the  acid  value a t th is stage being 14.

P r o p e r t i e s  o f th e  E s te r s

T he h igher u n sa tu ra ted  fa tty-acid  esters 
of lac-glycol com pound are  d a rk  red , viscous 
liquids (viscosity about 6-7 poises a t  25°C .). 
T hey are  m iseible in a ll p roportions w ith  
bodied and unbodied  drying oils, and  can  be 
th in n ed  w ith w hite sp ir it  o r o th e r cheap 
hydrocarbon  solvents. T he films m ade from  
these esters show some sim ilarity  to the  
corresponding  trig lycerides. T h u s they  have 
poor w a ter resistance  and req u ire  a larg e r 
am ount of d rie r  to become noil-tacky on 
exposure to a ir. T hey have also a tendency 
to p inhole on rap id  baking. F ilm  p ro p e r
ties, however, can be im proved by heat- 
bodying e ith e r alone o r w ith  a  sm all q u an 
tity  of a  drying oil. F u r th e r  im provem ent 
is ob tained  when the  films a re  stoved, and 
the  films can be m ade re s is tan t to w a te r by 
th is m eans. T he p ro p erties  of unbaked 
films a re , how ever, in ferio r, except those 
based on com positions w hich have been 
heat-trea ted .

T he usual p ractice  has been to  h e a t the  
este r at 200° C. w ith hand  s tirr in g  a t fre 
quen t in te rv a ls  un til th e  p ro duct th ickened  
considerably. U nder such conditions bo th  
ox idation  and polym erisation , w ould have 
taken  place. I t  is to be em phasised th a t  in 
o rd e r to ob tain  the  best re su lts  the  esters 
should be heat-bodied  to the  m axim um  
degree com patib le w ith th e ir  solubility .

R e s is ta n c e  to  S o lv e n ts
E x p erim en tal re su lts  show th a t  th e  re s is t

ance to various noil-alkaline aqueous so lu
tions is good, and poor to a lka lis  and 
organic solvents. In  th e  case of the  heat- 
trea te d  lac-glycol com pound, good resistance  
to various solvents and chem icals is  ob tained  
only a f te r  two h o u rs’ bak ing  a t 2<)0°C., and 
sim ilar prolonged bak ing  w ould be  neces
sary  to  achieve th e  best re su lts  from  the 
esters of linseed-oil fa tty  acids. Such a



020 THE C HE MI CA L  AG E D e c e m b e r  2 9 , 1 9 4 5

prolonged baking, how ever, is un likely  to  
be given in m odern in d u stria l p ractice . T he 
re su lts  ob tained  for films on tinned  iron, 
baked  a t 200°C. fo r 20-25 m inutes, a re  of 
the  same o rder as those ob tained  when the  
films a re  stoved fo r \  h o u r a t 180°C.

E ste rs  of sa tu ra ted  acids vary  in  consist
ency from viscous liqu ids to waxy solids. 
T he low er esters, like those  of acetic  and 
b u ty ric  acids and the  waxy s tearic  abid ester 
do not possess good film -form ing p roperties , 
while the  esters of capry lic  and lan ric  acids 
give films which rem ain  tacky  even a fte r  
prolonged bak ing . T hey can, how ever, bo 
used in con junction  w ith o th er film -form ing 
m ate ria ls , p a rticu la rly  th e  am ino-resins and 
cellulose esters and e thers. T he lac-glycol 
e s te r  of palm -kernel fa tty  acids, how ever, 
gives a non-tacky film w h e n  baked  a t  180°C. 
fo r one hour in th e  presence of d rie rs . The 
film has a  soft feel, but has the  advantage 
th a t  i t  rem ains flexible even a f te r  con tinu
ous exposure  to  h igh tem p era tu res  fo r a  
considerable period. I ts  colour re ten tio n  
on exposure to  high tem p era tu res  of the  
o rd er of 200° C. is also good.

S o m e  I n d u s t r i a l  A p p l ic a t io n s
Owing to th e ir  superio r e lectrica l p ro p e r

ties, esters of the  lac-glycol com pound are  
su itab le  for th e  fo rm ula tion  of insulation  
varn ishes. Such v a rn ishes should, however, 
be used fo r stoving. purposes since th e  o p ti
mum p ro p e rtie s  of th e ir  films are  developed 
only a f te r  baking. R e ten tio n  of flexibility  
011 continuous exposure to h igh tem p era 
tu res , th e  excellen t adhesion and the  
superio r e lectrica l p rop erties  of these esters, 
p a rticu la rly  of the- este rs  of th e  oleic acid 
and palm -kernel oil fa tty  acid  ind ica te  th e ir  
su itab ility  fo r th e  p rep ara tio n  of flexible 
m ican ite . Good resu lts  have been ob tained  
on a p ilo t p la n t scale w ith th e  oleic acid 
e s te r  bu t films from ' bo th  these varn ishes a re  
in itia lly  slow to  cure. •

T h ere  is also a  dem and fo r in su la tin g  films 
w hich w ill n o t becom e b r itt le  when exposed 
fo r prolonged periods to tem p era tu res  of 
100-120°C., and these com positions a re  likely 
to  prove useful in  th is  field. E ste rs  of oleic 
acid , and fa tty  acids of palm -kernel and 
linseed oil a re  also likely to be su itab le  for 
coil-in ipregnation  work.

L ae-g lvco l/d ry ing  oil fa tty  acid  com plexes 
have good adhesion and flexibility  on alm ost 
a ll types of sui'faces and  a fte r  h eat bodying 
can  be used as m eta l lacquers. F o r  the  
p ilo t-p lan t experim ents, de-w axed lac-ethyl- 
ene g lyco l/linseed-o il fa tty  acids com plex was 
heat-bodied  fo r 30 h o u rs a t 140-150 °C . and 
th in n ed  w ith w hite  sp ir it  to  35 pe r cent, w /w  
solution . Sufficient cobalt lino leate  w as in 
co rp o ra ted  to give 0.1 pe r cent, cobalt on 
the  non-volatile m a tte r  of th e  varn ish . The 
resu ltin g  varn ish  w as applied by a ro lle r 
coating  m achine to  sheets of tinned- and 
b lack-iron  p la te  a t  a  film w eight of 5.5 m g ./

sq. in. and stoved a t  199°C. fo r 20 m inutes 
in a trave lling  convection oven. T he coated 
sheets showed no signs of p inholes, “ flecks” 
o r o th er d iscontinu ities of film. T hey could 
be stam ped, pressed , soldered, e tc ., w ithou t 
any dam age to the  lacquer. F u r th e r , they  
w ere found to  re s is t boiling w a ter, boiling 
2 p e r cent, ace tic  acid solu tion , boiling  5 pe r 
cent, soap solution, as sa tisfac to rily  as some 
com m ercial lacquers now in  use.

W hen  silk  . is  coated  by im preg-. 
n a tion  w ith  a varn ish  of lieat-bodied com 
plex, an  “  oil-silk ”  type of finish is ob
tained  O rd inarily , linseed-oil-coated silk 
has to  be baked fo r some hours, w hereas 
th a t  p rep ared  w ith the  com plex need only 
be baked for 2-3 hours a t 120 °C . or 5-6 hours 
a t 90-95°C. M oreover, the  oil-silk from  th e  
new lac deriva tive  is non-tacky and a top  
coat of shellac need not be g iv en ; and it is 
unaffected by hot w ater a t 70°C .

C e llu lo se  L a c q u e r s
Lac-glycol esters of h igher sa tu ra ted  fa tty  

acids such as caprylic  and lau ric  can be 
used as resin -p lasticisers in  cellulose n itra te  
lacquers. T h e ir  colour, how ever, is d a rk  
and consequently  th e ir  use is lim ited  to only 
dark-co loured  c lear o r pigm ented lacquers.

O ther recen t pub lica tions of the  L ondon 
Shellac  R esearch B ureau  include Lac  
D erivatives as P lasticisers fo r  A m ino-llesins, 
by B . S. G idvaui and N. R . K am ath  (re 
p rin te d  from  P a in t Technology), and Shellac  
as an Ingred ien t o f R ubber C om positions, 
by J .  R . S co tt (rep rin ted  from  ,7. Sci. In d . 
R es). ,

Reports on German Industry
S e c o n d  H .M .S .O . L is t

B E L O W  is a fu r th e r  lis t of rep o rts  on 
G erm an  in d u stry  (see T h e  C h em ic a l  

A g e , D ecem ber 22, p . 596) w hich are  being 
d is trib u ted  to the  chief public  lib ra ries , 
e tc ., and to the  tra d e  associations c o d  
cerned. A  lim ited  num ber of copies a re  on 
sale a t II.M . S ta tio n ery  Offices.

C IO S I I —11. Société Belge l’A zo te , 
Liège : M anufac tu re  • of inorganic  and
organ ic  chem icals (6d.).

C IO S V I I—8. S yn th e tic  R ubber  (5s. 6d .).
C IO S  X V I I I —1. Chemical Insta lla tions  

in the  Cologne A rea  (2s.).
C IO S X X I I —22. S yn th e tic  R ubber P lan t. 

B una W erke , S chkopau  A .G .  (5s. 6d .) .
B IO S  51. Z ells to ff-fa b rik  W a ld h o f, K el- 

heim , Bavaria : M anufac tu re  of b leached
su lph ite  pu lp  from  beech wood (Is.).

B IO S  54. In s t i tu t  fü r  Cellulose Chemie, 
D a n n sta d t : R esearch  on m anufactu re  of 
cellulose pu lp  (6d .) .

B IO S  56. W estfä lische  Z e lls to ff A .G .,  
W ildhausen  : M anufac tu re  of h igh a lpha  
su lph ite  pu lps and the  u tilisa tio n  of w aste  
su lph ite  liquor (Is.).
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Chemicals in South Africa
Government Manufacture of DDT

From our Cape Town Correspondent

FA C TO R Y  estab lished  by th e  U nion 
G overnm ent fo r th e  m an u factu re  of 

“  necessities fo r chem ical w arfare  on a 'c o n 
siderab le  scale, involving very large cap ita l 
ex p en d itu re ,”  w ould be re ta in ed  so as to  be  
availab le  “  fo r speedy conversion to  defence 
purposes should th a t  ever becom e neces
sa ry ,” said the  M in ister of Econom ic D e
velopm ent when opening th e  ann u al congress 
of th e  A ssociated C ham bers of Com merce. 
M eantim e, th e  facto ry  would be used fo r th e  
m an u factu re  of D D T  and c e rta in  o th er 
chem icals to com bat disease and pests, as 
w ell as for research  w ork. D uring  th e  w ar, 
as p a r t  of th e  U n ion’s w a r effort, i t  becam e 
necessary  to estab lish  a  facto ry  for the  
m an u factu re  of chem icals fo r w a r ; la te r  on, 
th e  G overnm ent w as given th e  fo rm ula  fo r 
m anu fac tu rin g  D D T , on condition  th a t  i t  
w as no t divulged to any p riv a te  person  and 
th a t  m an u fac tu re  was done by th e  G overn
m ent only for w ar and defence purposes. 
L arge  quan titie s  of th is pow der w ere r e 
qu ired  by the  A rm ed Forces.

A t the convention of the  South  A frican  
F ed e ra ted  C ham ber of In d u str ie s , i t  was 
said  th a t  a v ita l p rin cip le  w as involved in  
th e  m anufactu re  of D D T  by th e  G overn
m ent. I t  is said  th a t  the  p lan t concerned 
had cost m ore th a n  £1,000,000. I t  was also 
to produce caustic  soda, ch lo rine, and v a ri
ous by-products. T h ere  was a danger of a  
snow balling process of S ta te  en te rp rise , a 
d e p artu re  from  th e  proclaim ed policy of 
p riv a te  en te rp rise . In  th is field, p riv a te  
chem ical in d u stry  could undoubted ly  p ro 
duce a t lower costs. T he m an u factu re  of 
D D T  involved th e  p roduction  of chem ical 
by-products in fixed am ounts, w hich could 
n o t be sto red , b u t m ust be used  a t  once. 
T he G overnm ent w ould have to en te r in to  
com petition  w ith  existing  firms to  g e t r id  of 
those by-products.

G a m m e x a n e  a g a in s t  L o c u s ts
T he aeria l spraying tes ts  c a rried  ou t in 

Z u lu lan d , in  w hich th e  effect of D D T  against 
tsetse-fly is being  investiga ted , a re  to  be  d is
cussed a t a conference a t O nderstepoort. 
B utte rflies and a hive of bees in the  a rea  
used in  th e  experim ents appeared  to  have 
been unaffected, a lthough  th e  w asp p o pu la
tion  dim inished a fte r  th e  spraying. T here  
m ight be delayed action , w hich was being 
w atched by resea rch  officers. T he first 
sp ray ing  seems to ind ica te  th a t th e  whole 
of a  group , includ ing  grasshoppers, c rickets, 
“ H o tten to t gods,”  and cockroaches, were 
n o t affected by D D T , unless i t  reached  them  
in  big doses. T he group  included locusts.

. against which D D T spraying w as no t very 
effective. H ow ever, th e  B ritish  discovery, 
gam m exane, had  shown prom ise in  local 
lab o ra to ry  tes ts  against locusts, bu t th ere  
w ere only sm all supplies availab le  in South  
A frica  for experim ental w ork . I t  seemed 
th a t, in  genera l, th e  in sect p opu lation  re 
covered from  D D T  spraying a f te r  a few 
days, bu t th ere  was a m arked  va ria tio n  in  
susceptib ility .

L e v e r  B r o t h e r s ’ E x p a n s io n

In d u s tr ia l developm ents e stim ated  to cost 
n early  £3,000,000 are  being considered  by 
L ever B ros. (S.A .) (P td .) , L td . P lan s  in
volving an  ex p en d itu re  of abou t £ 1,000,000 
have been com pleted fo r th e  com pany’s 
D urb an  u n d ertak in g , and m ore th an  
£100,000 for th a t  in  Cape Town. I t  is in 
tended to  bu ild  a  new facto ry  in  Jo h a n n e s
b urg  a t a la te r  da te . T he expansion of the  
com pany’s existing  site  a t M aydon W harf, 
D u rb an , w ill involve the  developm ent of the  
edible oils and fa ts  division of th e  factory , 
as well as of the  soap division. L ever 
B ros., whose cap ita l in the. U nion is 
£1,500,000, employ a t  p resen t 2400 persons, 
bu t th e  new  expansion ou tlined  will, o f 
course, call fo r la rg e r staffs.

I t  w as recen tly  rep o rted  th a t  soap would 
be scarce in South  A frica  fo r some tim e to 
come, b u t th is  w as a fte rw ard s denied . 
C abled  advice has been received by the  
U nion soaps and oils con tro l a u th o ritie s  
from  the  com bined p lann ing  au th o ritie s  
overseas th a t,  from  now on, the  Union can  
expect supplies of soap-m aking m ate ria ls  in 
accordance w ith  all i ts  requ irem en ts. T hese  
supplieS w ill come from  B elgian Congo, 
from  which the  U nion has been d raw ing  the 
g re a te r  p ro p o rtio n  of its  soap-m aking oils 
for th e  las t few years. F o r  th e  p as t six  
m onths th e  U nion h as received less soap- 
m aking m ate ria ls  th an  in 1944, b u t soap p ro 
duction  in  th e  first n ine  m onths of 1945 was 
only 10 pe r cent, below th a t  of 1944, when 
th e  ou tp u t v 'as a record  one.

South  A frica  has ex ported  lac tic  acid fo r 
th e  first tim e. B efore th e  w ar, South A frica  
w as wholly d ep enden t on overseas supplies, 
chiefly from  G erm any. W hen  th e  w ar cu t 
off supplies, two young chem ists devised a  
new production  process. E ig h t to n s of local 
lac tic  acid  have been shipped to E gyp t, and  
i t  is hoped th a t  fu r th e r  o rders w ill be re 
ceived.

In  th e  la te s t  re p o rt of th e  South  A frican  
F u e l R esearch  B o ard , i t  is s ta ted  th a t  con
siderab le  th o u g h t had  been given to  th e  
problem  of th e  reg en eratio n  of used lub ri-
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ea tin g  oil. T he testing  o£ sub stitu tes  for 
im ported  ea rth s  used for oil regeneration  
was continued. A num ber of clays and 
o th er indigenous m ate ria ls  were subm itted  
fo r testing , bu t calcined m agnesite proved 
to be the  only South  A frican  m ate ria l w ith 
sufficient activ ity . E xperience showed th a t  . 
the  filtra tion  ra te  of an  oil, when active 
m agnesia was used as a reg en eratin g  agent, 
was too slow for com m ercial p ractice , and 
both sm all and large-scale tes ts w ere, th e re 
fore, conducted  in o rd er to overcom e th is  * 
difficulty.

M any possible local filter a ids were ex
am ined, only two of which proved of any 
value. T hese were kieselguhr and slightly  
c h arred  wood shavings or saw dust. T he 
most sa tisfac to ry  m ethod, however, w as to 
use a m ix tu re  of 75 pe r cent, m agnesia and 
25 per cent, im ported  ben ton ite . S a tis fac 
to ry  sam ples w ere ob tained  from  a  Jo h a n 
nesburg  firm , producing active m agnesia 011 
a  com m ercial scale. A fter tria ls  with p lan ts  
a lread y  on the  m ark e t, th e  In s ti tu te ’s offi
cers succeeded in  devising a new form  of 
reg en e ra to r, using South  A frican m ateria l 
in its  filter, w hich proved sa tisfac to ry  and 
w as adopted  by the  C on tro lle r of T ran sp o rt 
for use in G overnm ent garages.

A series of in te resting  experim ents was 
u n d e rtak en  to  determ ine th e  su itab ility  of 
a lcohol blends as fuel for o rd in ary  m otor 
cars. A 1939 F o rd  V8 s ta n d a rd  sedan w as 
a d ju s te d  fo r m axim um  economy in petro l.
A two-mile course was tak en  and th ree  ru n s 
w ere m ade in each d irec tion  with a given

blend. T he ru n s  011 any blend w ere not 
m ade successively and  the  o p erato rs d id  not 
know the com position of the  fuels w hich 
w ere being tested . A bsolute alcohol, de
n a tu red  w ith 5 pe r cent, benzol by vol., w as 
used. No ad ju s tm en ts w ere mude to the  
car a f te r  it had  been se t fo r m axim um  
economy 011 petro l. Very irreg u lar ru nn ing  
was ob ta ined  w ith blends con tain ing  fit) and 
m ore pe r cent, alcohol. In  genera l, th e  r e 
su lts confirm ed the  widely accepted view 
th a t in s tan d ard  engines, w ith th e  c a rb u re t
to r and spark  set for m axim um  economy 
for a  s tan d ard  pe tro l, little  difference in 
fuel consum ption is observed w ith b lends 
con tain ing  up to 20 per cent, alcohol, bu t 
th a t  increased fuel consum ption is ob tained  
w ith b lends con tain ing  g rea te r percen tages 
of alcohol. W hile it was realised  th a t alco
hol could be a valuable add ition  to petro ls 
of low octane ra tin g , th is aspect of th e  ques
tion  'was not investigated.

A world shbrtage of p a in t and b rushes, and 
th e  unw illingness of the  au th o ritie s  to g ra n t 
p e rm its to m erchants who w ant to im port 
p a in t, a re  p a rtly  responsible for th e  shabby 
sta te  of South  A frican  build ings. T he 
pain t-b rushes m anufactu red , a t p resen t, 
from synthetic  b ristles, a re  not as good as 
those m ade w ith  hog b ris tle s  form erly  im
p orted  from  R ussia and C hina. T he 
au th o ritie s  are  not yet ready to  g ran t im port 
perm its for p a in t, a lthough  overseas firm s 
have said  they  could supply all th a t was 
needed.

Content of the “ Crust ” of the Earth
Including the Lithosphere and the Hydrosphere

I T is  a not unw orthy custom , at the close 
of each year, to  “  take stock ,”  in o rder 

to  form some estim ate  of the  possib ilities 
th a t lie ahead  of us. In  the  chem ical in
d u stry , w hich deals w ith the  conversion of 
m ate ria ls  to o th er form s, a stock tak ing  m ay 
ju s tly  cover a very wide field. Those who 
have read  ou r lead ing  artic le  th is  wreek w ill

have apprec ia ted  the fact th a t  o u r stocks 
of certa in  essentia l m ateria ls a re  not pe r
haps quite  as p lentifu l as had been im ag
ined. T he fable  below gives a certa in  re 
a ssu ran ce ; b u t it is the  job  of the chem ical 
in d u stry  to devise m ethods w hereby these 
stocks can he got a t and pu t to use— yet 
ano th er crying need for research .

Silicon 
A lum inium  
Iro n  
Calcium  
Sodium  
Potassium  
M agnesium  
T itan iu m  
M anganese 
B arium  
C hrom ium  
Z irconium  

. N ickel 
V anadium  
C erium  and 
C opper

P E R C E N T A G E  O F  S U N D R Y  E L E M E N T S
........................................ , 27.720 T u n g sten  ................
.........................................  8.130 L ith ium ...............................
  5.010 Z inc ......................................
.......................................... 3.030 Colum bium  and T an talum
.........................................  2.850 H afnium  .........................
.........................................  2.600 L ead  .............................
... ............................. 2.090 C obalt ........................
.........................................  0.630 B oron................... ................
.........................................  0.100 B eryllium  .................
.......................................... 0.050 M olybdenum  .................
.........................................  0 037 Arsenic ................
.........................................  0.020 T in  ..............................
.........................................  0.020 M ercury  .................

...........................  0 017 S ilver ................
Y ttrium  ................ 0.015 Selenium  .................
.......................................... 0.010 G old* ................

*T his is equ ivalen t to  24,500,000,000 tons of gold.

0.005
0.004
0.004
0.003
0.003
0.002
0.001
0.001
0.001
0 .000,1
0 .000,1
0 . 000,1
0 .000,01
0 .000,001
0.000,001
0 .000 ,000,1
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Germany’s Acetylene Industry
Interesting War Developments Surveyed

I T  is well known by now th a t G erm any’s 
p roduction  du rin g  the  w ar of acetylene, 

both from  calcium  carb ide  and by the  elee- 
tric -arc  m ethod, was of no m ean im portance, 
and  led to the p roduction  of a large  num ber 
o f p roducts based on th is cheap and p len ti
ful raw  m ateria l. An a rtic le  by M r. It. 
Leonard  Ilasehe, of the Tennessee E astm an  
C orp., K ingsport, Tenn. (C hem . M et. E ng., 
1945, 52, 116), con tains in te res tin g  fac ts  and 
figures 011 th is im portan t sub ject. T he r e 
servation  is m ade th a t the p roduction  figures 
for th e  p roducts ob tained  from  acetylene 
are  som ew hat difficult to  co rre la te , because 
of sh ifts  of p roduction  from  one p lant to 
ano th er, owing to bom bing and for o ther 
reasons. How ever, it is • believed th a t the 
s ta tis tic s  a re  reasonab ly  accu rate  for 1942 
and  for early  1943, which w ere the  peak 
y ears  in production.

A m b i t io u s  P r o g r a m m e

It is in te res tin g  to note th a t facilities 
under construction , and p lanned expansions, 
g reatly  exceeded the  m axim um  production  
ob tained. As a m atte r  of fact, it is not. 
possible to  p resent a c lear-cu t p ictu re  of the  
s ituation  in 1944. when the  bom bing was 
m ost in ten se ; in th a t year th e  m ain p roduc
tion of calcium  carb ide  and acetylene d e ri
vatives was sh ifted  to th ree  p lan ts  o p erated  
by I .G ., which escaped bomb dam age. One 
of these was the  syn thetic  ru b b e r p lan t at 
Schkopau, a few m iles no rth  of the  L euna 
W orks at M erseburg. T h is p lan t w as the  
second-largest calcium  carb ide p roducer in 
G erm any. D am age to the  K napsack p lan t 
in the  R u h r, and need for m ore acety lene, 
led to  the  construction  of a large  un it at 
H ills, for p roducing acety lene by e lectric- 
a rc  crack ing  of gas from  hydrogenation  u n its  
and from n a tu ra l gas wells in the  v icinity . 
A nother p lan t, A norgana W erke G .m .b .H ., 
a t G endorf, a  few m iles from the  A ustrian  
border n ear B urghausen, was G overnm ent- 
owned. T he G endorf w orks was n ear several 
im p o rtan t calcium  carb ide producers and 
had large  facilities for the  conversion of 
acetylene to e thylene glycol and to o th e r d e 
rivatives. I t  was to tiie la t te r  p lan t that_ 
m any of the L udw igshafen operations, and 
much of the  personnel, w ere sh ifted  in 1944, 
when it becam e ap p aren t th a t  rebu ild ing  
could not keep pace w ith  the  p e rsis ten t 
bom bing.

P la n ts  producing calcium  carb ide w ere 
sca tte red  widely th roughout G erm any. 
Those in C en tra l G erm any (including 
Czechoslovakia) had . ¡11 1940, a capacity  of 
about £00,000 tons a year, while p lan ts in 

.S o u th  G erm any and A ustria  had an  annual 
capacity  of nearlv  400.000 to n s; the  capacity

V  D
!

of un its  in W est G erm any is sta ted  to  have 
been 220,000 tons, followed by those in E as t 
G erm any (including Po land) with 212,000 
tons. T he largest un its , w ith 220,000 tons 
each, w ere those of the  A .G . fiir S tickstoff
dünger a t K napsack, th e  un it of the  B ayr
ische StickstofTwerke at H a rt ,  and the  
Schkopau p lan t of the  I .G ., followed by the 
C horzow p lan t of the  V erein ig te Stickstoff 
W erke M bscice-Chorzow, now again  in 
Po land . The to ta l capacity' of 20 u n its  was
1,322,000 tons in 1940. M oreover, an am bi
tious expansion program m e was un d er way, 
which would have m eant approxim ately  
doubling the capacity . T he L G . and r e 
lated groups accounted for approxim ately  
tw o-th irds of the capacity .

In general, the location of carbide p lan ts  
was d ic ta ted  by favourable situ a tio n s reg ard , 
ing raw  m ateria ls , and cheap and ample 
sources of power. I 11 the  expanded p ro 
gram m e, the  L udw igshafen p lan t was to have 
had a p roduction  capacity  of 13,500 m etric  
tons per year. T h is p lan t was an exception  
to the  ru le , since n e ith e r cheap power nor 
a favourable raw  m ateria l situation  w ere 
ready to hand . T he p lant was o p erated  b e 
cause of the  diversified m anufacturing  ac ti
vities a t th is  pa ren t p lan t of I . G ., and it  
was here  th a t m ost of the  advances were 
m ade in acetylene chem istry  un d er the  d irec 
tion of Dr. W alte r lleppe . A pproxim ately 
23 pe r cent, of the  p lan ts  o p erated  011 hydro
e lectric  pow er, and the balance 011 c u rre n t 
genera ted  from  lignite. P la n ts  using hydro
electric  power w ere a t B urghausen, H art, 
W aldshu t, ai d W vlen, with a com bined 
annual capacity  of 27,000 m etric  tons.

U s e s  o f  C a lc iu m  C a rb id e

As regards the  use of calcium  carbide for 
v arious purposes, app rox im ately  53 pe r cent, 
of th e  to ta l ou tp u t was used ¡11 th e  chem ical 
p rocess in dustries and approxim ately  th e  
same ra tio  was to be m ain ta ined  un d er the 
expanded program m e. I t  is notew orthy th a t 
very large  am ounts of acetylene went into 
the  m anufacture  of butad iene. T he m ajo r 
portion was m ade by the  four-step process 
th rough  acetaldehvde and aldol. A nother 
very in te resting  w ar developm ent was a 
p lan t operated  a t L udw igshafen, on th e  p ro 
cess worked out by D r. R eppe, consisting  in  
reac ting  form aldehyde w ith acetylene to 
f irm 1,4-butynediol, which w as hydrogen
a ted  to 1,4-butanediol. The la t te r  product 
was then  dehydrated  in two steps to give 
n succession te trah y d ro fu ran e  and b u ta 

diene.
A bout 710,000 m etric tons of calcium  c a r

bide, corresponding to 238,000 m etric  tons 
of. a ce ty lene,.w ere  used yearly  in the  m anu-
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fac tu re  of chem icals, syn thetic  ru b b er and 
o th er p roducts. T h is  w as supplem ented by 
approx im ately  70,000 m etric  tons of acetylene 
m ade by the  e lectric-arc  m ethod a t Hiils. 
T h is un it was b u ilt as a w ar-tim e m easure, 
and had com bined w ith it several new p ro 
cesses for converting  acetylene in to  m iscel
laneous chem icals. D e tailed  consum ption 
figures ap p ear in T ab le  I.

the  m ajo r source employed in th e  m anufac
tu re  of ethyl benzene fo r styrene. I t  was 
also th e  raw  m ate ria l for e thylene oxide and 
its  derivatives, and fo r polym erisation p ro 
ducts , and  the  capacity  for e thylene p roduc
tion  from  acetylene was considerably in
creased. F o r  instance, th e  calcium  carb ide  
p la n t a t Schkopau was en larged  to  tu rn  ou t 
.34,000 tons a year, th e  increase being  d iv ided

t a b l e  I .— con sum ption  ok Calcium  Ca r b id e  in  Germ any .

Use
Calcium cynnnm idc.......................................................................
B una rubber.....................................................................................
E th y l a lco h o l' .......................................................................
Vinyl com pounds and  ehlor. hydrocarbons .................
E th y len e  (cxcl. of Buna a n d  lub . oil) ...............................
A cctaldehyde (excl. of B una) ............................................
-Miscellaneous chem icals, acry lonltrile , e tc ...........................
L ubricating  oil .......................................................................
A cety lene black .......................................................................
D om estic r e q u i r e m e n t s * ..........................................................
O ther u s e s .....................................................................................

T o tal per m onth  ..........................................................
T o ta l per yea r ..........................................................

S ta tis tic s  on the  p roduction  of calcium  
carb ide, acety lene, and  solvents in  th e  I .G .’s 
p lan ts, w hich accounted  for approxim ately  
80 pe r cent, of th e  en tire  G erm an chem ical 
industry , a re  shown in  T ab le  I I .

T he conversion of larg e  q u an titie s  of 
acetylene to e thylene by cata ly tic  hydrogena-

C onsum ption P lanned  capacity
tons  per m onth % to n s  per m onth 0//o

26,000 21 58,000 28
23,000 21 42,000

7,000
20

3
6,000 5 12,500 6
5,000 4.5 18,000 9

23,000 21 28,000 13— — 4,500 2— — 4,500 2
2,000 o 3,500 •>

20,000 18 27,000 13
5,000 4.5 5,000 4.5

110,000 100°o 210,000 100%
. 1,320,000 2,520,000

betw een bu tad iene  p ro d u c tio n . and  ethylene 
fo r styrene. An increasing  am ount of 
e thylene w as also being used  in  th e  m anu
factu re  of ethylene oxide an d  derivatives. 
H ow ever, tow ards the  end of th e  w ar, p ro 
duction  of these chem icals was sh ifted  to 
E astern  G erm any, a t A uschw itz and th e

T A B L E  I I .— P r o d u c t io n  ok S o lv e n ts  f ro m  A c e t y l e n e  a t  1. G. P l a n t s —J a n u a r y ,  
(Tons per year)

O ther I.G.

1. R aw  m ateria ls
K napsack Schkopau Hüls P lan ts T o ta l

.F resh  lim e ............................................ 262,500 180,000 — — 442,500
S inter lim e ............................................ 31,500- 160,000 — — 191,500

♦Coal .......................................................... 176,400 272,000 — 448,400
Coke oven gas, m ill. 111* ................. — , — 37 ' —  . 37
H y d r o c a r b o n s ............................................ — ---- 131,000 — 131,000
Power, m ill. k W h ........................................ 970 1,160 936 3,060

2. P roducts (prim ary)
Calcium  ca rb ide ............................................ 294,000 352,000 — — 646,000
A cetylene ............................................

3. C arbide d istrib u tio n
— 70,000 70.000

C arbide to  c y a n a m id e .............................. 84,000 • — — 84,000
C arbide ( s o l d ) ............................................ 56,440 — — — . 56,440
Carbide to  acety lene .............................. 153,000 352,560 — ------- --- 505,450

4. A cet viene production
F rom  carb ide ............................................ 47,000 108,000 — 8,520 163,520
B y a rc  crack ing ............................................ — — 70,000 - — 70.000

T o ta l ............................................ — — — — 233,520
5 . P roduc ts  from  acety lene

Vinyl e thers .............................. — — . — 2,400 2,400
Vinyl a c e ta te  ............................................ — — — 10,200 10,200
V inyl c l i l o r i d e ............................................ — 15,000 — 3,000 13,000
Chlor, hydrocarbons .............................. — — — 13,800 13,800

A cetaldehyde ............................... 72,000 142,800 110,300 —  • •' 325,100
6. P roducts  from  acetaldehydc

B utad iene ............................................ — 48.000 33.700 — 82,300
E th an o l (b y -p ro d u c t) ............................... — 20,500 6,640 "• — 27.140
(Crotoualdehvde) ............................... — —  . — (26,200) (26,200)
B u ta n o l ......................................................... —- 3,100 3,200 20,000 26,300
B u ty ra ld é h y d e ............................................ —  . — 1,000 1,300 2,300

• A cetic ac id  ............................................ 24,000 13,000 — 25.000 62,000
A cetic esters  an d  s a l t s ................. — ■— — 30,000 36,000
A cetic anhyd ride  .............................. 13,800 — — 7,700 21,600
E th y l a c e t a t e ............................................ — — — 14,000 ! 1,000
A c e to n e ......................................................... 7,200 2,400 1,630 — 11.230
D iethy l e th e r ............................................ — — — 6,480 6,480

* E xclusive of co°J for s in te r  lime.

tion represents yet another in te resting  de
velopment. A t the  beginning of 1942, produc
tive capacity for ethylene am ounted to 73,700 
tons p e r year, th a t of e thylbenzol to 70,400 
tons, and th a t of styrene to 42,200 tons. 
E thy lene  m ade by th is m ethod rep resen ted

large governm ent p lan t previously m en
tioned a t G endorf.

An im p o rtan t use. of acetylene w as in  th e  
p roduction  of vinyl com pounds fo r therm o
p lastics, adhesives, lacquers, and additives 
to lu b rica tin g  oil. T o ta l p roduction  of these
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types of p lastics rose from  34,903 tons in 
1941 to 46,022 tons in 1943. A developm ent 
pecu liar to G erm any was tile large-scale p ro 
duction  of vinyl e th e rs  of m ethyl, ethyl, iso- 
butyl, and h igher alcohols. These new 
m ate ria ls were developed from  th e  resea rch  
of D r. R eppe, a t  Ludw igsliafen, and found 
wide use as lacquers and adhesives, as 
s tra ig h t polym ers and copolym ers w ith  o ther 
vinyl com pounds. T hey were m arketed  
under rlie trad e  nam e of Igevine, w hile the  
vinyl ace ta te  polym ers were called M owi- 
litlis. M anufac tu re  of these m ate ria ls  was 
carried  ou t a t the  I lo ch s t p lan t of the I .G ., 
and by D r. A lexander W acker, G .m .b .II., 
a t B urghausen.

P la s t ic s  in  P la c e  of S te e l

T he Ige lits  com prised pe rh ap s the  m ost 
im portan t class of therm op lastics in  w ar
time G erm any. They consisted of poly
vinyl ch lo rid e ; the P C U  types were unch lo r
in ated , while the  PC  types .were ch lorinated  
a f te r  polym erisation . One of th e  large uses 
of unplasticised  polyvinyl ch loride  was in 
pip ing and valves fo r the  chem ical process 
industries as a su b stitu te  for sta in less steel. 
P ip in g  up  to 8 in. d iam eter was made by 
ex trusion , while la rger sizes were fabricated  
by w elding with a ho t-a ir to rch . O ther ex
tensive uses were in m oulding com positions, 
screen, continuous filam ent, and stap le  fibre. 
Plastic ised  polyvinyl chloride was used in 
m anufactu ring  ra incoats fo r the  W ehrm ach t, 
and in ru b b e r  gloves a n d 's im ila r  products. 
O th er im p o rtan t p lastics were the  Acronals 
o r  acry lic  resins, and various types of poly
styrene.

M o n o m e r ic  A c r y lo n it r i le
T he synthesis of m onom eric acry lon itrile  

from acetylene and H C N  is an o th er develop
m ent in th is  field. Sm all p lan ts  w ere in 
o p eratio n  a t Ludw igshafen, L everkusen , and 
IIids. O ther vinyl com pounds w hich were 
produced on a sm all scale w ere the  d e riv a 
tives of secondary  heterocyclic  am ines; for 
exam ple, an experim ental p lan t was in 
o p eratio n  a t L udw igshafen  on a Reppe d e 
velopm ent p lan t for th e  m anufactu re  of 
vinyl earbazo le . T he polym er, called 
L uvican, had  a very high m elting-point. A 
trim er, w hich had a  sufficiently h ig h  m elting- 
poin t to be re s is tan t to boiling w a ter, could 
be m oulded by in jection . A nother A-vinyl 
com pound was used as a low polym er in a  
w ater so lu tion  as a su b stitu te  fo r blood 
plasm a. O ther developm ents, still in the  
experim ental stage, were the  synthesis of th e  
acry la tes, and  a s ta rtin g  m ateria l fo r a 
nylon type of p roduct.

T h is rem arkab le  developm ent of acetylene 
Chemistry was occasioned by necessity, in a  
cou n try  lacking in  petro leum  reserves and 
carbohydra te  m ate ria l, which h ad  to base 
its economy on su b stitu te  raw  m ate ria ls  and 
cheap power from lignite. A lthough the

u tilisa tion  of acety lene fo r chem ical syn the
sis had  m ade rem arkab le  s trid es in G erm any 
during  the w ar, th e  au th o r concludes th a t  
only a beginning had  been m ade. M any of 
the developm ents of D r. R eppe’s w ork were 
in the lab o ra to ry  and sem i-w orks stages of 
developm ent and had  not yet been pu t on a  
com m ercial scale, and it appears- th a t there  
a re  g re a t possib ilities yet to be developed iu 
the u tilisa tio n  of acetylene for chem ical 
m anufacture .

French Chemical Notes
F u e l a n d  T r a n s p o r t  D iff ic u ltie s

T H E  F rench  chem ical industry  con
tinues to he ham pered by the lack of 

fuel and tran sp o rt. R estric tions 011 e lec
tr ic ity  consum ption m ean th a t  most fac
to ries can now only o p erate  011 th ree  days 
each week, though wages and sa laries have 
still to be paid  to  w orkers for a full forty- 
hour week ; the difference will be m ade up 
by the  G o v e rn m en t,‘though the  m ethod by 
which, th is  will be carried  ou t has no t yet 
been announced.

P roduction  in O ctober was, on th e  whole, 
approx im ately  a t  Sep tem ber levels, t.liough 
d ifferences occurred  in various sections of 
the industry . O utpn t of superphosphate , 
for instance, increased  from  20,000 to abou t
40.000 tons, though still rem ain ing  consider
ably below the 1938 average of 114,000 tons. 
F ig u res varied considerably  according to 
regions.

L a c k  of E le c tr ic  P o w e r

P roduction  of calcium  carb ide, on the 
o th er hand , showed a considerable red u c
tion , owing to the  lack  of e lectric ity , d ro p 
ping from  13,000’ tons in Septem ber to  7000 
tons in O ctober, com pared w ith the  1938 
m onthly average of 13,000 tons. O u tpu t of 
chlorine  in O ctober was 2500 tons, against 
2581 tons in S ep tem ber and  3540 in 1938; a 
reduction  was shown in  o u tp u t of hydro
ch loric  acid to  3200 to n s in O ctober, against 
4109 tons in Septem ber and 10,000 tons in 
1938. So fa r  as su lphuric  acid is con
cerned, O ctober p roduction  was 35,000 tons, 
com pared w ith 29,300 tons in Septem ber and
81.000 tons in 1938. Owing to lack of fuel, 
salt p roduction  was m ain ta ined  a t abou t
14.000 tons, com pared w ith a pre-w ar aver
age of 40,000 tons. On the  o th e r hand , p ro 
duction  of liqu id  oxygen rose to 2,200,000 
cub ic  m etres in O ctober, against 1.726,000 
cubic m etres in 1938. F o r  dissolved acety l
ene, th e  corresponding  figures w ere 300,000 
and 219,000 cubic m etres.

In  th e  o rganic chem icals sections, re su lts  
w ere very varied . P roduction  of e th e r, 
acetone, m ethanol, and form ol in O ctober 
exceeded the average of 1938, b u t p roduc
tio n  of phenols and quinine rem ained  very 
m uch below it.
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Personal Notes
Mr . C. A. K lein  has been unanim ously re 

elected p residen t of the  P a in t R esearch 
A ssociation.

M u. C . H u g h e s  has resigned from  the 
board  of B ritish  Em ulsifiers, L td . H is 
successor is L ie u t .-C o l . \Y . D. G ib b s .

M r. R oger A d a m s , chairm an  of the B oard  
of D irectors of the  . A m erican Chem ical 
Society, has been sent to  G erm any as special 
adviser to G en era l L . Clay, deputy  m ilita ry  
governor of the  U .S . zone of G erm any.

P r o fesso r  J .  A. R ev  e l l , acting  head  of 
the  D epartm en t of C hem ical E ngineering , 
Q ueen’s U niversity , K ingston, O n t., has 

jo in ed  th e  research  and developm ent staff 
of C o u rtau ld s’, L td ., C ornw all, O nt., 
C anada.

M r. S id n e y  D. K ir k p a t r ic k , ed ito r of 
Chem ical and M etallurgical Engineering, 
has been aw arded  the C hem ical In d u stry  

. M edal by the  A m erican Section  of the 
Society of C hem ical In d u stry , T he A m eri
can In s titu te  of Chem ical E ngineers, and 
the A m erican C hem ical Society.

M r . R obert  F oot, chairm an  of the 
M ining A ssociation, has been appointed  
chairm an  also of the  C ouncil of the  B ritish  
Coal U tilisa tio n  R esearch A ssociation. H e  
tak es the  place of M r . H. M. L in d a r s , who 
has fe lt com pelled to  resign owing to the  
p ressure  of o th er claim s on his tim e.

S ir  J oh n  A n d er so n , M .P ., ch airm an  of 
the  com m ittee dealing  w ith atom ic energy, 
is to be the  n ex t p resid en t of the  P a r l ia 
m entary  and Scientific C om m ittee. The 
executive of the  com m ittee has decided to 
l'ecommend to th e  an n u al general m eeting 
th a t S ir  Jo h n  should be invited  to accept 
the  position  in p lace of Lord Sam uel, who 
is re tir in g  un d er th e  th ree-year ru le . I t  is 
understood  th a t S ir Jo h n  is p rep ared  to 
accept th e  inv ita tion .

D r . H arold  H a r t l e y , who, as reported  
in ou r issue of D ecem ber 15, has been 
elected p residen t of the  B ritish  Cast Iro n  
R esearch  A ssociation , is th e  technical d irec 
to r (1939) and m anaging d irec to r (1944) of 
R ad ia tio n  L im ited. H e is best know n as 
one of th e  leading au th o ritie s  in connection 
w ith th e  dom estic u tilisa tio n  of tow n gas. 
E n te rin g  M anchester U niversity  in 1904, 
he stud ied  un d er P ro fesso rs D ixon, P e rk in  
and Bone du ring  a period  of g rea t research  
activ ity  in the  M anchester School. G ra d u a t
ing in 1907, *vps elected to a G arts id e  
S cho larsh ip  of In d u stry  and Com m erce. 
L a te r  he trave lled  in Norw ay and C anada, 
co lla ting  d a ta  on the  cost of pow er produc
tion  fo r e lectro  chem ical in d ustries. W hile  
in  C anada , he carried  out research  w ork at 
M cGill U niversity .

On re tu rn in g  to th is  coun try  in 1909, Dr.

H artley  was elected to  the  G as R esearch 
Fellow ship  a t  L eeds, and in 1912 he was 
appoin ted  to build up  a research  section for 
the  R ichm ond G as Stove Co. a t  W arrin g to n . 
W hile a t W arrin g to n , he was especially con
cerned in the  developm ent of furnaces both 
for non-ferrous m etal m elting and fo r heat 
trea tm en t processes generally . In  1919 he 
took the  D .Sc. degree a t  M anchester, one 
of the  theses subm itted  being concerned 
w ith the  study  of th e  m elting  of th e  b rasses.

W ith  the form ation  of th e  R ad ia tion  
G roup in 1919, D r. H a rtley  was appoin ted  
chief chem ist and head of th e  resea rch  de
p artm en t. I 11 1925 the  new C entral R e
search L ab o ra to ries w ere in au g u ra ted  and 
there  followed a period of activ ity  which 
has led  to m arked developm ents in  gas and 
coke burn ing  ap p ara tu s . D r. H a rtley  has 
been for m any years an active m em ber of 
th e  B .C .I.R .A . H e was elected to the 
Council in 1934, becam e chairm an  of th e  
R esearch  Com m ittee in 1936 and chairm an  
of the council in 1938.

CANADIAN STREPTOMYCIN
Construction of large m anufacturing  faci

lities for streptom ycin has been sta rted  a t 
Valleyfield, Quebec, according to the  vice- 
president of Merck & Co., L td ., m anufac
turing chem ists, and production of the  drug 
is expected t o , be under way early next 
sum m er. A un it, consisting of two build 
ings; will be se t up alm ost im m edia te ly ; one 
of tbese, a boiler p lant, will supply power 
for the streptom ycin operation, and also 
o ther operations which will be transferred 
from the M ontreal p lau t of the  company. 
Dr. M. D arrach, who has supervised strep 
tomycin and penicillin production a t the 
'M ontreal p lan t, will direct the" new p lan t, 
where about 70 people will be employed in 
initial work. F o r m any m onths Merck & 
Co. have supplied m ilitary and civilian doc
tors with streptom ycin, and clinical study 
of the m any possible uses of the  drug will 
be continued as more m aterial becomes avail 
able. The p lant a t Valleyfield is, so far as 
is known, the  first in Canada to  be built 
for the production of th is new antibiotic.

E xtracted  from a mould in much the  same 
m anner as penicillin, streptom ycin has been 
found active against certain  bacteria  which 
are unaffected by penicillin. In  th is class 
fall bacteria causing serious infections of the 
u rinary  trac t and certain  in testinal ailm ents 
and wound infections. Streptom ycin is 
already considered the best known drug for 
the treatm ent of tu larem ia. I t  has also 
proved highly effective in the trea tm en t of 
influenzal m eningitis. E xperim ents give 
hope th a t it may be useful in trea ting  o ther 
diseases, notably typhoid fever and undulant 
fever, and certain  types of tuberculosis.
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General N ews

The telephone service w ith Sweden is now 
open, but. for commercial calls only.

Im perial Sm elting Corporation, L td ., has
acquired the  lease of 37 Dover S treet, M ay
fair, form erly the home of the Albemarle 
Club, to use the premises as its  headquarters.

The new address of the Boron Agricul
tural Bureau is Clock Offices, 2 Station  Boad, 
H arpenden , H erts. T elephone: H arpcnden 
36X1.

The lecture on carbon blacks, which was 
to have been delivered bv M r. Speedy to 
the London Section of the S.C .I. on Jan u ary  
7. has been postponed until April.

A t the six th  annual meeting of the Asso
ciation of B ritish  Organic Fertilise rs, held 
in London earlier th is month,- the five retiring 
members of the  council were re-elected by 
ballot.

The recehtly-published biography of Dr. 
Chaim W cizm ann, by P au l Goodman (Gol- 
lanez; 10s. 6d .) , pays eloquent tribu te  to 
his work as a biochemist and as a man of 
science generally.

I t  has been announced by Dr. D. G. 
Davey, tb e  biologist on the I .C .I . team  con
cerned with the  development of the  new anti- 
m alarial, paludrine, th a t the  form ula would 
be given to the world, and the m aterial 
made available to  the public, in 19-17.

Readers are rem inded th a t the th irtie th  
Exhibition of the Physical Society is being 
held at the Im perial College, South K ensing
ton, on Jan u ary  1, 2 and 3. The exhibition 
will be opened by Sir Stafford Cripps at
2.30 p.m. on Jan u ary  1.

The Governm ent lias appointed a com
m ittee to review , the  financial stru c tu re  of 
the cement industry  and its  ancillary indus
tries. including the m anufacture of sacks, 
and to  report 011 the  price structure , with 
particular reference to the prices charged to 
m erchants and users.

Rock wool, w ith special reference to pos
sible sources of th is insulating  m aterial in 
the B ritish  Isles, is the  subject of No. 3-1 
of the Special R eports on' the  M ineral 
Resources of Great B rita in , by E . M. Guppy 
and .T. Pheroister, issued by the Geological 
Survey of G reat B rita in  (H .M .S .O .; 9d .).

C hristm as num bers of 600, the house 
journal of George Cohen, Sons & Co., and 
of The Na f t  M agazine, the  organ of the 
Anglo-Iranian Oil Company, L td ., have 
reached us. T hey well m aintain  the 
standard  of good production, inform ative 
articles, and bright hum our which we have 
been trained to  expect, and a seasonable 

•touch is lent by the  cheerful colours of their 
covers.

- From Week to W eek
M ethods for the  isolation of cholesterol 

from wool alcohols are discussed by C. W . 
P ic a rd  and D. 15. Seym our in J .S .C .I . ,  1945, 
c-i. 304. A process is described which is 
based on the  form ation ’ of a  cholesterol- 
oxalic acid complex by reaction of the wool 
alcohols w ith anhydrous oxalic acid in  ethyl 
acetate or benzene. T he sparingly soluble 
complex is isolated and converted to pure 
cholesterol or cholesteryl aceta te  as desired.

A cordial invita tion  is extended to all 
read ers  of T hf. C h em ic a l  A c e  who visit th e  
G auge and Tool E xhib ition  a t th e  New 
H all, V incent Square , L ondon, S .W .l, to 
avnil them selves of the  services th ere  of 
B enn B ro thers , L im ited , p ro p rie to rs  of T h e  
C h em ic a l  A g e . T he exh ib ition  is open 
from Ja n u a ry  7 to 18, inclusive ; Benn 
B ro th e rs’ s tan d  is No. 90 (telephone 
V ic to r ia  1577) and copies of T h e  C h em ic a l  
A g e , and of o th er B enn jou rn a ls , will be 
ob ta inab le  there .

Foreign News
The M inistry  of Supply announces th at, 

according to a revised estim ate, stocks of 
metallic tin found in M alaya total 4500 
ton3.

P lans for th e  production of 500 kg. per day '.
and 200 kg. of butyl alcohol, per day are 
announced by Cromogenfa y Química Cur
tiente, S.A ., Barcelona.

Substan tia l progress is being made on the 
initial phases of the  1,500,000,000 dollar 
development programme for the  M issouri 
River Basin.

Developm ent work in connection w ith the 
m anganese deposit near' Cham berlain, South 
D akota, is being continued by the  B ureau 
of Mines.

Corning Glass W orks reports the  third 
im portant development since 1943 in its  
South American expansion program m e with 
the purchase of a substan tia l in te rest in 
Cristalerías de Chile, largest glass m anufac
tu rer of th a t country.

The 20th Exposition of Chemical Industries,
the first U .S. post - war exhibition, will 
be held from Jan u a ry  25 to M arch 2. 1946. 
in the Grand Central Palace,- New York. 
E xhibits will occupy three  floors and part 
of the fourth, the  largest exposition in m any 
years.

Rich gold deposits, already worked in the  
tim e of Solomon, have been re-discovered in 
the central region of th e  H edjaz by the  
American Saudi A rabian M ining Company. 
A concession was allotted to the  company by 
King Ib n  Saud, after initial prospecting 
work- had yielded in teresting  results.
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Recent exam inations oi haem atite  deposits
in the Vila Nova River have proved to have 
a high iron content, it is reported in the 
B razilian Press. Some oi' th is haem atite  
will he processed for exports, w ith the U .S. 
m entioned as a likely m arket.

Increasing in terest is being taken, in the 
U .S .. ¡11 the use o f'beryllium  oxide crucibles. 
Such vessels, m anufactured by the  B rush 
Beryllium  Company, have been employed a t 
tem peratures up to '2000° C., and should they 
crack in service they can be repaired almost 
indefinitely.

An E gyptian  company, co-operating with 
B ritish  and American interests', is to e stab 
lish a rayon plant a t K afr el D aw ar to 
begin operations by Ju n e , 1047. T here will 
also be a subsidiary p lan t to m ake su l
phuric acid and caustic soda, the  m achinery 
of which will be im ported from B ritain .

According to a  s ta tem en t by the  French 
M inister of In dustria l Production , the  Rhone 
Valley pipe-line, laid by U .S. troops from 
M arseilles to the Saar basin, has been 
abandoned by the French  au thorities, which 
took the line over ¡11 Septem ber. I t  has 
proved to be less serviceable for civilian pur- 
poses than  expected.

The Swedish Governm ent has appointed 
a com m ittee of experts to  inquire into the 
question of creating a special departm ent to 

■protect public interest in Swedish mines, 
says R euter. At present, several au th o ri
ties are in charge of the  adm inistration of 
Governm ent in terests in such m ines as the 
•Boliden and Lmossavaara mines. -

In  Belgium a num ber of reductions in the  
price of chem ical products have been made 
possible by the fact th a t im ports had been 
obtained and home production increased. 
These reductions included sulphuric acid (85 
to 72 IT. per q u in ta l), copper (15 to  12 fr. 
per kilo), alum inium  (20 to 15 fr. p’er kilo), 
and lubricating  ■ oils (30 to 20 or 15 fr. 
according to q u a lity ).

The Senate com m ittee investigating  atom 
control was told by Dr. Szillard. a pioneer 
in atom  bomb research, th a t B ritish  scien
tists had decided in advance of U .S. scien
tis ts  th a t uranium  235 m ight be u.sed for 
atom ic bombs. H e added that if Britain
had not im parted th is knowledge to th e  U.S. 
¡11 the m iddle of 1041. the U .S. m ight never 
have developed atom  bombs.

N early all Germ an chemical - warfare 
m aterial found in the B ritish  zone of G er
many has now been destroyed, sta tes the
Allied Control Commission. About 116,000 
tons of shells, e tc ., filled w ith w ar gases
were discovered. The gases included phos
gene. D .M . (phenarsazine chloride— a ste rnu 
ta to ry ), chloracetophenone (tear gas), and
m ustard  gas (diehloroethyl su lphide). There 
was also a reserve of 3300 tons of m ustard 
gas in bulk.

A new fungicide, named P hygon, a new 
D D T  com position, D eetone, said  to  be four 
tim es as efficient as D D T , and a weed k ille r, 
Polon, have been announced in th e  U nited  
S ta tes , according to the  Journa l o f Com
merça.

The fact has recently been disclosed .that 
an oil pipe-line had been laid during the 
war ¡11 Ind ia, capable of pum ping about
12,000,000 gallons of , oil m onthly from Bom 
bay to a storage centre 280 miles away in 
the  E ast Kandosji d istrict.

Large-scale emergency production — and 
application—of DD T in Canada is illustrated  
in the  O ctober issue of Canadian C hem istry  
and Process Industries. T he insecticide is- 
being produced by the  Naugatuck* Chemicals 
Division of the  Dominion Rubber Company 
at E lm ira, Ontario.

The Société Française des Glycerines is to 
increase its  capital from 13.772.800 to
27,500,000 fr.. by the issue, a t 150 fr.. of 
137,272 new shares of 100 fr. nominal value, 
and the Compagnie-Générale de Duralum in et 
du Cuivre (“  Cegedur " ) ,  is to issue 40,000 
preference shares of 10,000 fr. each, at 4 per 
cent., redeemable in 35 years.

A program m e for strengthening the  U .S. 
R aten t Office, according to recom mendations 
by industry and patent law experts, has been 
announced by the P a ten t Commissioner. It 
includes the  addition of 200 new patent 
exam iners to the present .stall and an increase 
in salaries to a ttrac t and keep competent 
personnel.

The vanadium  content of the F rick tha l 
iron ores, from Canton A argau, Sw itzerland, 
has been considered as the possible basis 
for a new Swiss industry . The operating 
company, .Tura-Bergwcrke A .G ., however, 
sta tes th a t the utilisation  of the ores for 
th is purpose will depend on a low ering  of 
the cost of electric power.

The growing im portance of Tanganyika as 
a .p ro d u cer of mica is shown by some recent 
figure? from the territo ry . In  1940, 9 tons 
of mica were shipped abroad ; in 1943 the 
figure had risen to 40 tons, and in the  first 
six m onths of the  present year 63 tons were 
sent. D uring the  war considerable quan tities 
were flown regularly to the  U .S.A ., in 
addition to priority  shipm ents to the U .K .

A comprehensive review of the  Swiss patent 
legislation has been undertaken by the  Swiss 
au thorities, and the draft of a Bill revising 
th e  present Federal L aw  concerning P a ten ts  
for the Protection of Inven tions is shortly  
to be subm itted to an  expert comm ittee to 
consider, in particu lar, th e  desirability  of an 
official interim  exam ination of the  novelty 
of the  inventions subm itted , for paten t pro
tection. In  the  past, Swiss inventors used 
to rely on p a ten t applications in G erm any 
for finding out w hether their invention w ar
ranted paten t protection.
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Forthcoming Events
Jan u ary  1. E lectrodepositors’ Technical 

Society (B irm ingham  Section). Jam es 
W att M emorial In s titu te , G reat Charles 
S treet, B irm ingham , 6.30 p.m . M r. L . 
M able: “ Polishing M ethods and T echnique.-’ 

January  2. In s titu te  of Fuel. In stitu tion  
of E lectrical E ngineers, Savoy Place, V ic
toria E m bankm ent, London, W .C.2, 6 p.m. 
M ajor W . G regson: “ W aste  H eat B oilers.” 

Jan u ary  3. Royal In s titu te  of Chem istry. 
(B elfast and D istrict Section). Queen’s 
U niversity , 3 p.m . Dr. W . H aughton  Crowe 
and D r. T . C. Shaw : “ C hristm as C rackers.” 
(Lecture and dem onstration for school 
ch ild ren).

Jan u ary  3. Association for Scientific 
Photography. T heatre  of the B ritish  Coun
cil, G H anover S treet, London, W .l ,  6.15 
p.m . Dr. A. J .  Holland : “ Glass and Pho to 
g rap h y .”

Jan u ary  3. Royal In s titu te  of Chemistry
(Cardiff and D istrict and South W ales Sec
tions). M ining and Technical In s titu te , 
Bridgend, G.15 p.m . Dr. H . T . E m cléus: 

Some Chemical Aspefcts of Recent W ork 
on Atomic E issiou ."

Jan u ary  4. Society of Chemical Industry . 
Reynolds H a ll, College of Technology, M an
chester, 6.30 p.m. M r. J .  G. K in g : “ The 
Application of Chemistry, in In d u s try .” 

Jan u ary  7. Society of Chemical In d u stry . 
Chemical Society’s Rooms, B urlington H ouse, 
Piccadilly, London, W .l ,  6.15 p.m . M r. J . 
Newton F rie n d  : “  T he R are  E a r th s .”

Jan u ary  8 . Royal In s titu te  of Chemistry
(Huddersfield Section). F ie ld 's  Café, H u d 
dersfield, 7.30 p.m . M r. R. K. D ickie: “ The 
English Oilfields.”

Jan u ary  8. Scottish E ngineering S tu 
d en ts’ Association. In stitu tio n  of E n 
gineers and Shipbuilders, Glasgow, 7.15 
p.m . M iss Helen T ow ers: “ The Selection 
of Steels for Industria l U ses.”

Jan u ary  8. H u ll Chemical and E n 
gineering Society. Regal Room, Regal 
Cinema, iferensw ay, H ull, 7.30 p.m . Mr. 
•T. W . B u ll: “ M achines for the  Tensile- 
testing  of M ateria ls.”  (Presidential Address.)

Jan u ary  8 . Society of Chemical In d u stry
(Chemical Engineering Group) and In s titu 
tion of Chemical Engineers. A partm ents of 
the Geological Society. B urlington House, 
Piccadilly, London, W .l ,  5.30 p.m . M r. 
H . <W. T horp : ”  Production of M agnesia.”

Jan u a ry  9. Society of Chemical In d u stry
(M icrobiological P anel, Food Group) and 

Society for Applied Bacteriology. Chemical 
Society’s Rooms, B urlington H ouse, P icca
dilly, London, W .l ,  2.15 p.m . D r. A. T . R .
M attick and Miss E . R . H iscox : “ Some 
Observations on H eat-R esistance of Micro-

Organisms ” ; Dr. C. L . H annav  : "S o m e  
Problem s in the  Bacteriology of R ivers ”  ; 
and Mr. A. J .  M usgrave : “ Mould Growth 
on L ea th e r."

Jan u ary  10. In s titu te  of W elding. County 
Technical College, Stoke P ark , Guildford,
7.30 p.m. M r. C. G. B ainhridge: “ Appli
cation of W elding to A gricultural M achin
e ry .”

Jan u ary  10. Society of Chemical In 
d ustry  (P lastics Group) and Faraday
Society. In s titu tio n  of M echanical E n 
gineers, S torey’s G ate, London, S .W .l. 2.30 
p.m . Dr. G. B. B. M. Su therland : “ The 
Infra-R ed E xam ination  of P la stic s ."

Jan u ary  11. Society of Chemical Industry
(Birm ingham  Section). Chamber of Com
merce, B irm ingham , 6.30 p.m . Dr. F . J . 
L lew elyn: “ E lectro-sta tics in In d u s try ."

Jan u ary  11. B ritish  Association of 
Chemists (S t. H elens Section). Y.M .C.A. 
Buildings, St. H elens, 7.30 p.m . M r. F .
M oult: "H o rm o n e s .”

Jan u ary  11. In s titu te  of W elding. Jam es 
W att M em orial In s titu te , G reat Charles
S treet, B irm ingham , 7 p.m . M r. R . W . 
Ayres : 11 Developm ents in the Technique
and Use of R esistance W eld ing ."

Jan u a ry  I I .  In stitu tio n  of Chemical E n 
gineers (N o rth -W e s te rn  B ranch). Con
ference H a ll, M anchester Town H a ll: 2 p.m .. 
Civic welcome to members by the Lord 
M ayor; 2.30 p .m .. Dr. C. J .  T . Cronshaw : 

»“ Chemical Engineering R esearch" (followed 
by a buffet tea ) . M idland H otel, M an
chester, 7 p .m .-l a .m ., reception, d inner and 
dance. Application for tickets for the dinner 
and dance should he m ade before Jan u a ry  1 
to the hon. organising secretaries, 49 Kiln 
Lane, St. H elens, Lancs.

Company News
K null & Co., A .G ., chemical m anufac

tu rers, L iesta l, Sw itzerland, have raised 
th e ir nom inal capital from 500,000 to
1,000,000 Swiss francs, bu t only half the new 
shares have been paid up.

M artin  Philipsen & Co., L td ., chemical 
m anufacturers, etc., Albemarle H ouse, W .l ,  
have increased their nom inal capital by the 
addition of £9000 in £1 ordinary shares 
bevond the registered capital of £ 1000.

C H E M I C A L  L E A D W O R K
T A N K S  -  VATS —  COILS —  PIP EW O R K___
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Prices of British Chemical Products
S A T ISFA C T O R Y  trad in g  conditions have 

beeii reported  from  most sections of the 
L ondon general chem icals m arket th is week 
and a .m oderate increase in  new business 
lias tak en  place. W ith  reg ard  to  deliveries 
against con trac ts , the  m ovem ent is steady 
and in the  aggregate fairly  substan tia l. The 
price  position rem ains steady th roughou t 
the  m arket. In  the  soda p ro ducts section 
th e re  lias been a  fa ir  am ount of inqu iry  for 
caustic  soda and b icarbonate  of soda, while 
G lau b er salt and sa lt cake a re  in good call. 
H yposu lph ite  of soda is a b risk  m ark e t and 
th e re  h a s .b e e n  a m oderate  inquiry  fo r in 
du stria l refined n itra te  of soda. Among 
the  po tash  chem icals offers of caustic  potas, 
and  b ica rb o n ate  of potash a re  being 
prom ptly taken  up, and perm anganate  of 
po tash  is a good m ark e t. A steady dem and 
is rep o rted  for red  and w hite leads, and 
th ere  is a good inqu iry  for zinc oxide and 
tin  oxide, which continue 011 a firm basis: 
T h ere  is noth ing fresh  to report from  the 
coal-ta r p roducts section th is week, most 
item s being reasonably  active.

M a n c h e s t e r . T rad in g  conditions on the

G eneral

Acetic Acid.—M aximum  priccB per ton : 80 X 
technical, 1 ton , .£39 10s.; 10 c w t ./ l  ton, 
£40 10s., 4 /10  cvvt., £41 10s.; 80%
pure, 1 ton . £41 10s.: 10 c w t ./ l  ton, 
£42 10s.; 4 /10  cw t., £43 10s.; com m er
cial g lacial, 1 to n , £ 1 0 ; 10 c w t ./ I  ton, 
£ 5 0 ; 4 /10  cw t., £51 ; delivered buyers’ 
prem ises in re tu rn a b le  b a rre ls , £4 10s 
pe r ton e x tra  if packed and delivered 
in glass.

Acetone.—M aximum  prices per ton B0 tons, 
and over, £ 6 5 ; 10/50 tons, £65 10s.; 
5 /10  tons, £00 ; 1 /5  tons, £66 10s.;
single drum s, £67 1 0 s.; delivered buyers' 
prem ises in re tu rn ab le  d rum s or o th er 
co n ta in ers having a  capacity  of no t less 
th an  45 gallons each. F o r  delivery in 
non-re tu rn ab le  con ta iners of 40/50 gal
lons, the m axim um  prices a re  £3  p e r ton 
h igher. D eliveries of less th an  10 ga l
lons free from price control.

Alum .—Loose lump, £16 per ton , f.o.r.

Aluminium Sulphate.—E x works, £11 5s. 
per ton d /d .

Ammonia, A nhydrous.—Is. 9d. to 2s. 3d. per 
lb.

Ammonium C arbonate.—£.37 10s. to £38 per 
ton d /d  in 5 cwt. casks.

Ammonium Chloride.—Grey galvanising, 
£22 10? per ton , in casks, ex w harf.

M anchester chem ical m arket du ring  th e  
liast week have been extrem ely  slow, and  
little  new business lias been possible owing 
to the  holidays w hich, as a ru le , have been 
observed to g re a te r  length  th an  norm ally. 
C o n trac t specifications to home in d u stria l 
users have also te e n  seriously in te rfered  
w ith. In  the  ease of the la tte r ,  however, 
the m ovem ent of supplies of the  soda com
pounds, the m ineral acids and o th er heavies, 
has been stead ily  resum ed and is expected 
to be back to norm al very quickly, eerta i :ly 
very soon a f te r  the  New Year holiday is 
over. P rospec ts for a steady, increase in 
export business is looked for with confi
dence by shippers.

G la sg o w . In the Sco ttish  heavy chem i
cal trad e  du rin g  the p as t week business in 
the  home trad e  has been m oderate . P ric e s  
rem ain  very firm. T h ere  is no change in 
th e  exp o rt position.

Price Changes
R ises: Lactic  ac id : linseed oil.
F a lls : P itch .

Chem icals

F ine  w hile 98% , £19 10s. per ton . See 
also Salam m oniac.

Antimony Oxide.—£103 10s. to £109 10s. 
per ton.

- Arsenic.— Per ton, 99/100% , £26 10s. for 
20-ton lots, £31 for 2 to 10-ton lo ts ; 
98/99% , £25 for 20-ton lots, £29 10s.' 
for 2 to 10-ton lo ts ; 96/99%  white, 
£21 IBs. for 20-ton lots, £25 15s. for • 
2 to 10-ton lots.

B arium  C arbonate.—Precip ., 4-ton lot«. £19 
per ton d /d ;  2-ton lots, £19 5s. per ion. 
bag packing, ex works.

B arium  C hloride—98/100% prime white 
crystals, 4-ton lots, £19 10s. per ton, hag 
packing, ex works.

Barium  Sulphate (Dry Blanc F i x e ) P r e c i p . ,  
4-ton lots, £18 15s. per ton d /d ;  2 -ton 
lots, £19 10s. per ton.

Bleaching Pow der.—Spot, 35/37% , £11 to 
£11 10s. per ton in  casks, special term s 
fo r co n tract.

Borax.—P er ton for ton lots, in free 1-cwt. 
bags, carriage paid : Commercial, g ranu
lated , £30 ; crystals, £31; powdered, 
£31 1 0 s .: ex tra fine powder, £32 10s. 
B .P ., crystals, £39 ; powdered, £39 10s.; 
ex tra  fine, £40 10s. Borax glass, per 
ton in free 1-cwt. w aterproof paper-lined 
bags, for home trade  only, carriage 
paid : lum p. £77; powdered, £78.
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Boric Acid.—P er ton for ton lots in free
1-cwt. Lags, carriage pa id : Commercial, 
granulated , £52 ; crystals, £53; pow
dered, .£54; ex tra  fine powder, ¿£56. 
B .P ., crystals, £01; powder, £62 ; extra 
fine, £G4.

Calcium Bisulphide.—£0  10s. to £7 10s. per 
ton f.o .r. London.

Calcium Chloride.—70/72%  solid, £5 15s. per
tun, ex store.

Charcoal, L um p.—£15 to £16 per ton , ex 
wharf. G ranulated , supplies scarce.

Chiorine, L iquid .—£23 per ion, d /d  in 16/17 
cwt. drum s (3-drum lots).

Chrom etan.—C rystals, 5§d. per lb.

Chromic Acid.—Is. 7d. per lb ., less 2 J% , d /d  
U.K.

Citric Acid.—Controlled prices per lb ., d /d  
buyers' premises. For 5 cwt. or over, 
anhydrous, Is. 63d ., o th er, is. 5 d .; 1 to 
5 cw t., anhydrous, Is . 9d., o ther, Is . 7d. 
H igher prices for sm aller quantities.

Copper Oxide.—Black, powdered, about £100 
per ton.

Copper Sulphate.—£32 5s. per ton, f.o .b ., less 
2% , in 2 cwt. bags.

Cream of T a rta r .—100 p e r-cen t., per cw t.. 
from £13 17s. Gd. for 10-cwt. lots to 
£14 Is . per cwt. lots, d /d . Less than 
1 cw t., 2s. 5Jd. to 2s. 7Jd. per lb. d /d .

Form aldehyde.—£27 to £28 10s. per ton in 
casks, according to quan tity , d /d .

Form ic Acid.—85% , £54 per ton for ton lots, 
carriage paid.

Glycerine.—Chemically pure, double dis
tilled 1260 s.g ., in tins, £4 to £5 per 
cw t.. according to q u an tity ; in drum s, 
£3 19s. Gd. Refined pale straw  indus
tria l, 5s. per cwt. less tnan  chemically 
pure.

K ixam ine.—Technical grade for commercial 
purposes, about Is. 4tl. per lb .;  free- 
running crystals are quoted a t 2s. Id. 
to 2s. 3d. per lb .;  carriage  paid  for bulk 
I'nts.

Hydrochloric Acid.—Spot, 7s. 6d. to 8s. 9d. 
per carboy d /d , according to puriiy . 
streng th  and locality.

Hydrofluoric Acid.—59/60% , about Is . to 
Is. 2d. per lb

loaine .—Resiihlimed B .P .. 10s. -Id. to 14s. 6d. 
per lb ., according to quantity .

Lactic  Acid.—Pale  tech ., £60 per to n : dark- 
tech .. £53 per to n ' ex w orks: barrels 
returnable.

Lead Acetate.—W hite. 52s. to 55s. per cwt. 
according to quantity .

Lead N itra te .—About £47 per tou d /d  in 
casks.

Lead, R ed.—Basic prices, per to n : Genuine 
dry red lead, £45 1 0 s.: rutile , £45 1 0 s.; 
orange lead, £57 10s. Ground in o il: 
Red, £59; orange, £71. Ready-m ixed
lead p a in t: Red, £63 10s.; orange, 
£75 10s.

Lead, W hite .—Dry E nglish , in 8-cwt. casks, 
£55 per ton. Ground in oil, English , in 
o-ewt. casks, £67 per ton.

L itharge.—1 to 2 tons, £4-1 10s. per ton.

L ith ium  Carbonate.—7s. 9d. per lb. net.

M agnesite.—Calcined, in bags, ex works, 
£18 15s. to £22 15s. per ton.

Magnesium Chloride—Solid fex w h arf), £22 
per ton.

M agnesium  Sulphate .—£12 to £14 per ton.-

M ercuric Chloride.—P er lb ., for 2-cwt lo ts, ‘ 
8s. 5 d . ; for 7 to 28-lb. lots, 8s. l id .

M ercurous Chloride.—10s. Id . to 10s. 7d. 
per lb ., according to quantity

M ercury Sulphide, Red.—P er ib ., from 
10s. 3d. for ton lots and over to 10s. 7d. 
for lots of 7 to under 30 lb.

M ethylated S p irit.—Industrial (¡6° O.P. 100- 
gals., 2s. 4d. per gui , p y n d n u sed  64'- 
O .P . 100 gals., 2s. 5d. per gal.

N itric Acid.—£24 to £26 per ton, ex works.

Oxalic Acid.—£60-10 £65 per ton for ton lots, 
carriage  paid , in 5-cwt. casks; sm aller 
parcels would be d e a re r ;  deliveries 
slow.

F-araffln W ax.—Nominal.

Phosphorus.—Red, 3». per lb. d /d ;  yellow, 
Is . lOd. per lb. d /d .

P o tash , C austic.—Solid, £65 10s. per ton 
for 1-ton lo ts ; flake, £76 per ion for 1-ton 
lots. L iquid, d /d , nom inal.

Potassium  Bichrom ate. — Crystals and 
g ranular, 7£d. per lb-: ground, 8 |d . per 
lb., lor 001 less than  6 cw t.; 1-cwl. 
lots, id . per lb. extra.

Potassium  C arbonate.—Calcined, 98/100%, 
£67 os. per ton ex sto re ; hydrated. £61 
10s. per ton.

Potassium  C hlorate.— Imported powder and 
crystals, nominal

Potassium  Iodide.—B .P .. 8- sd. to 12s. per 
lb., according to quantity .
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Potassium  N itra te .—Sm all g ranu lar crystals, 
îüs. per cwt. ex store, according to 
quan tity .

Potassium  Perm anganate .—B .P ., Is . 8}d. 
per lb. for 1-cwt. lo ts ; for 3 cwt. and u p 
wards, Is . 8d. per lb. ; technical, 
£7 12s. to £8  6s. 3d. per cw t., according 
to qu an tity  d /d .

Potassium  P ru ssia te .—Yellow, nom inal.

Salam m oniac.—F irst lump, spot, £48 per
ion ; dog-tooth crystals, £50 per ton : 
medium, £48 10s. per to n ; fine white 
crystals, £19 10s. per ton, in casks, ex 
store.

Soda. Caustic. — Solid 76/77% ; 6pot, 
£16 7s. 6d. per ton d /d .

Sodium Acetate.—£42 per ton, ex wharf.

Sodium B icarbonate.—Refined, spot, £11 
per ton, in bags.

Sodium Bichrom ate.— C rystals, cake and 
powder, 6}d. per lb .; anhydrous, 7}d. 
per lb ., ne t, d /d  U .K . in 7-8 cwt. casks.

Sodium B isulphite. — Pow der, 60/62% , 
£19 10s. per ton d /d  in 2-ton lo ts’ for 
home trade.

Sodium Carbonate M onohydrate.—£25 per 
ion d /d  in minim um  ton lots in 2 cwt. 
free bags.

Sodium C hlorate.—£36 to £45 per ton, 
nom inal.

Sodium H yposulphite.—Pea crystals (4-ton 
lots or m ore), per cwt. in kegs 24s. 3d., 
in bags 17s. 9d.'; (ton lots) 25s. in kegs, 
18s. 6d. in bags ; commercial, 5-ton lots, 
£16 per ton carriage paid. Packing free.

Sodium Iodide.—13.P ., for not less than  
28 lb ., 9s. l id .  per lb ., for not less than 
7 lb ., 13s. Id . per lb.

Sodium M etaphosphate (C algon).—l id .  per 
lb. d /d .

Sodium M etasilicate.—£16 10s. per ton , d /d  
U .K. in ton lot6.

Sodium N itrite .—£20 15s. per ton.

Sodium P ercarbonate .—21}% available oxy
gen, £7 per cwt.

Sodium P hosphate .—Di-sodium, £22 per 
ton d /d  for ton lots. Tri-sodium , 
£25 per ton d /d  for ton lots.

Sodium P russia te .—9d. to  9}d. per lb. ex 
store.

Sodium Silicate .— £6 to £11 per ton.
Sodium Sulphate (G lauber S a lt) .—£4 10s. 

per ton d /d .
Sodium Sulphate (Salt C ake).— Unground. 

Spot £4 11s. per ton d /d  sta tio n  in bulk. 
M a n c h e s t e r  : £4 12s. 6d. to £4 15s. per 
ton d /d ’ sta tion .

Sodium S u lp h id e .— Solid, 60/62% , spot, 
£18 5s. per ton, d /d , in drum s; crystals, 
30/32% , £12 7s. 6d. per ton, d /d , in 
casks.

Sodium Sulphite .—Anhydrous, £29 10s. per 
to n ; pea crystals, £20 10s. per ton
d/d  station  in kegs; commercial, £12  to 
£14 per ton d /d  station  in bags.

Sulphur.—P er ton , ground, £15-£16.

Sulphuric Acid.—168° T w ., £6 2s. 8d. to
£7 2s. 8d. per to n ; 140° T w ., arsenic- 
free, £4 11s. per to n ; 140° Tw ..
ursenious, £4 3s. 6d. per ton. Quotations 
naked a t sellers' works.

T artaric  Acid.—P er cw t., for 10 cwt. or 
more, £15 8s . ; 5 to 10 cw t., £15 9s. 6d . ; 
2 to 5 cw t., £15 11s.; 1 to 2 cw t., 
£15 13s. Less th an  1 cw t., 3s. Id . to 
3 s .-3d. per lb. d /d , according to quan tity .

T in Oxide.—Nom inal.

Zinc Oxide.—M aximum  prices per ton for
2-ton lots, d /d :  white seal. £38 15s.;
green seal, £37 1 5 s .: red seal. £36 5s.

Zinc Sulphate.—Tech., £20-£21 per ton, car
riage paid, casks free.

R ubber Chem icals
Antimony Sulphide.—Golden, Is . 2d. to 

2s. l} d . per lb. Crimson, 2s. 2d. to 2s. 6d. 
per lb.

Arsenic Sulphide.—Yellow, le . 9d. per lb.
B arytes.—Best white bleached, £8 3s. 6d. 

per ton.

Cadmium Sulphide.—6s. to 6s. 6d. per lb.

Carbon B isulphide.—£34 to £39 per ton, 
according to quality , in free returnable 
drum s.

Carbon B lack.—6d. to 8d. per lb ., according 
to packing.

Carbon Tetrachloride.—£44 to £49 per ton, 
according to quantity .

Chromium Oxide.—Green, 2s ped lb.

India-rubber Substitu tes.— W hite, 6 3/16d 
to 10}d. p e r lb .;  d a rk , 6 3 /16d . tc 
6 15/16d. per lb.

L lth o p o n e— 30%, £25 per to n ; 60%, £31 to 
£32 per ton. Im ported m aterial would 
be dearer.

M ineral B lack.—£7 10s. to £10 per ton.
Mineral R ubber, “  R upron.” —£20 per ton.

Sulphur Chloride.—7d. per lb.

Vegetable Lam p B lack.—£49 per ton.
Vermilion.—Pale  or .deep, 15e. 6d. per lb. 

for 7-lb. lots.
P lus 5% W ar Charue.
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N itrogen F ertilise rs
Ammonium Phosphate .—Im ported m aterial, 

11% nitrogen, 48% pliosphoric acid, 
per ton d /d  fa rm er’s nearest sta tion , 
£20 15s.

Ammonium Sulphate.—P er ton in 6-ton lots, 
d /d  fa rm er's  nearest sta tion , in J a n u 
ary , £9  19s., rising by Is . 6d. per ton 
per m onth to M arch, 1946.

Calcium Cyanam ide.—N om inal; supplies very 
scanty.

Concentrated Fertilisers.—P er ton d /d
farm er's nearest sta tion , I .C .I . No. 1 
grade, in Jan u a ry , .£14 13s. 6d.

“  N itro C halk.” —£9 14s. per ton in 6-ton 
lots, d /d  farm er’s nearest station.

Sodium N itra te .—Chilean super-refined for
6-ton .lots d /d  nearest sta tion , £15 15s. 
per to n ; granulated , o ver.98% , £10 14s. 
per ton.

Coal T a r  P roducts
Benzol.—P er gal. ex w orks: 90'e, 2s. 6d . : 

pure, 2s. 8} d .: n itra tion  grade, 2s. lO id.

Carbolic Acid.—Crystals, l l j d .  per lb. 
C rude, 60’s, 4s. 3d. M a n c h ester  : C rys
tals, 9Jd. to l l j d .  per lb ., d /d ;  crude, 
-Is. 3d., naked, a t works.

Creosote.—Hom e trade, 6Jd. to 7d. per gal.,
f.o.r. m aker’s works. M a n c h e s t e r , 61d. 
to 9Jd. per gal.

Cresylic Acid.—Pale, 97% , 3s.- 6d. per g a l.; 
99% . 4s. 2d .; 99.5/100% , 4s. 4d.
American, duty free, 4s. 2d., naked at 
works. M a n c h e s t e r : P ale, 99/100% , 
4s. 4d. per gal.

N ap h th a.—Solvent, 90/160°, 2s. lOd. per gal. 
for 1000-gal. lo ts ; heavy, 90/190°, 
2s. 4d. per gal. for 1000-gal. lots, d /d . 
D rum s ex tra ; h igher prices for sm aller 
lots. Controlled prices.

N aphthalene.—Crude, ton lots, in sellers’
bags, £7  4s. to £10 13s. p e r ton , accord
ing to m .p .; hot-pressed, £11 10s. to 
£12 14s. per ton, in bulk ex works; 
purified crystals, £25 15s. to £28 15s. 
per ton. Controlled prices.

P itch .—M edium, soft, 70s. per ton , f.o.b. 
M an ch ester  : 70s. pe r ton f.o .b .

Pyrid ine.—90/140°, 18s. per g a l.;  90/160°, 
13s. M anch ester  : 14s. 6d. to 18s. 6d. 
pe r gal.

Toluol.—Pure, 3s. O^d. per g a l.;  90's, 2s. 4Jd. 
per gal. M a n c h e s t e r  : P u re , 3s: Id . per 
gal. naked.

Xylol.—F or 1000-gal. lots, 3s. 3Jd. to 3s. 6d.
per gal., according to grade, d /d .

W o o d  D is t i l la t io n  P r o d u c t s  
Calcium A cetate.—Brown, £21 per to n ; grey, 

£24. M a n c h e s t e r : Grey, £24 to £25 
per ton.

M ethyl Acetone.— 40/50% , £56 per ton.

W ood Creosote.—Unrefined, about 2s. per 
gal., according to boiling range.

W ood N aph tha, M iscible.—4s. 6d. to  5s. 6d. 
per g a l.;  solvent, 5s. 6d. per gal.

Wood T ar.—£5 per ton.

I n t e r m e d ia te s  a n d  D y es ( P r ic e s  N o m in a l)  
m-Cresol 98/100% .—Nominal. 

o-Cresol 30/31° C.—Nominal. 

p-Cresol 34/35° C.—Nominal.

Dlchloraniline.—2s. 8Jd. per lb. 

D initrobenzene.—8|d .  per lb.
D lnitrotoluene.— 18/50° C., 9Jd. per lb ;

66/ 68°  C ., Is. 
p-N itraniline .—2s. 5d. per lb.
N itrobenzene.—Spot, 5 id . per lb. in 90-gal. 

d rum s, d rum s ex tra , 1-ton lo ts d /d  
buyer’s works.

N itronaphthalene.—Is. 2d. per lb .;  P .G .,
Is. OJd. per lb.

o-Toluidine.—Is. per lb ., in 8/10 cwt. drum s, 
drum s ex tra .

p-Toluidine.—2s. 2d. per lb ., in casks.
>n-Xylidine Acetate.— 4s. 5d. per lb ., 100%

L a te s t  O il P r ic e s
L o n d o n .—D ecem ber 27.—F o r  th e  period  

ending Decem ber 29 (Ja n u a ry  5 fo r r e 
fined oils), per ton, naked, ex m ill, works or 
refinery, and sub ject to add itional charges 
according to package : L in se e d  O il, crude, 
£65. R apeseed O il, crude. £91. C o tt o n 
seed O il, crude, £52 2s. 6d . : washed, 
£55 5 s .; refined edible, £57 ; refined deodor
ised, £58. C o co n u t O il, crude, £49 ; r e 
fined deodorised, £ 49 ; refined hardened  
deodorised , £53. P a lm  K e r n e l  O il ,  crude, 
£48 10s.; refined deodorised, £ 4 9 ; refined 
hardened  deodorised, £53. P a lm  O il, 
refined deodorised, £53; refined hardened 
deodorised, £58. G r o u n d n u t  O il ,  crude, 
£56 10s.; refined deodorised , £58 ; refined 
hardened deodorised, £62. W h a le  O il, 
crude hardened, 42 deg., £51 10s.; re
fined hardened. 46/48 deg.. £52 10s. A cid  
O i l s :  G ro u n d n u t, £40 ; soya, £ 3 8 ; coconut 
and palm -kernel, £43 10s. R o s in , 30s. 6d. 
to  45s. per cw t., ex sto re , acco rd ing ' to 
grade. T u rp e n tin e , A m erican. 87s. per 
cw t. in drum s or b a rre ls , as im ported /com- 
tro lled  price).
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Chemical and Allied Stocks 
and Shares

A  STEADY“ close to .  the  year lias been 
shown by stock m arke ts , aided by firm 

ness in B ritish  F u ad s , per cent. Consols 
and o th er long-dated  stocks giving indica
tions of resum ing th e ir  upw ard tren d . In te r 
national facto rs and n a tio n a lisa tio n  p ro jec ts 
a re  a re s tra in in g  influence, and a  w aiting  
a ttitu d e  prevails , bu t the  undertone  of 
m a rk e ts 'i s  steady w ith l ittle  selling in evi
dence. T he Coal N a tionalisa tion  B ill w as 
closely s tud ied , and the  general opinion w as 
th a t it provides a sa tisfac to ry  basis for 
“ fa ir  co m p e n sa tio n ” ; there  w a s’ a  m oder
a te  dem and fo r coal shares, p a rticu larly  of 
those com panies which have im po rtan t 
trad in g  and non-colliery in terests.

Com parison of m ovem ents in  ind u stria l 
sh ares du rin g  the  p as t tw elve m onths shows 
ra th e r  w ider fluctuations th an  was the case 
in 1944, when the  tren d  was uniform ly up 
w ard. D uring  the  past m onth new facto rs 
have come in to  play, nam ely, th e  difficulties 
of tiie tran s itio n  period in the  absence of 
adequate  supplies of m ate ria ls  and labour, 
the  G enera l E lection resu lt, and the  un- 
se ttlem en t p rovided by the  na tiona lisa tion  
p o lic y ; while a wide range  of com panies, 
it is recognised , will probably  have to re 
port a dow nw ard tren d  in earn ings owing 
to the  cancellation  of G overnm ent con
trac ts . In  the  circum stances the  tren d  of 
share  values has been b e lte r  th an  m ight 
have been expected. T he sh a rp  falls which 
followed the  G enera l E lection  have been 
largely  regained  in  most cases. N everthe
less, m any leading in d u stria l shares a re  
closing the  y ear well below h ighest levels 
recorded  in th e  p as t twelve m onths and in 
num erous instances c u rre n t levels show n 
m ateria l change from  those ru ling  a t the  
end  of 1944.

• C hem ical and k in d red  shares have moved 
very closely w ith the  p revailing  tren d . Im 
peria l C hem ical are  now 39s. 9d., com pared 
w ith 39s. a t the  end of 1944 (highest and 
lowest levels in 1945 w ere 42s. and 34s. Gd.). 
D unlop R ubber, now 51s. 6d., w ere 48s. a 
y ear ago, and extrem es in the past tw elve 
m onths w ere 57s. Gd. and 44s. G eneral 
E lectric  (1945 ex trem es 100s. 9d. and
85s. Gd.) a re  now 93s. Gd., com pared with 
98s. 3d. a year ago. C ourtau lds, w hich 
had extrem es of 59s. 3d. and 49s. 3d. in 
1945, a re  now 53s. 9d., com paring  w ith

57s. 3d. a year ago. B ritish  (..Milanese are  
now 34s. 9d. as against 3Gs. 9d. a t the end 
of 1944. T h e  follow ing give cu rren t prices 
and those of a year ago in respect of a  
num ber of s h a re s : B ritish  P la s te r  B oard 
32s. 9d. ,(40s.), A ssociated C em ent 57s. Gd. 
(62s. 1, B ritish  Oxygen 81s. 6d. (87s. (id.), 
B ritish  A lum inium  39s. l id .  (46s.).

l’Je L a  line  have risen substan tia lly  du ring  
the  y ear from  £9 11/16 to £10 1 /8  on the 
com pany’s progressive policy and the  p la s 
tics in te rests of the group. B. L aporte  a t 
80s. a re  w ithin 9d. of the level a year ago. 
In  co n tra st w ith m any o th er shares of com 
panies identified w ith  build ing  and allied 
trades, p a in t shares have risen  well 011 th e  
year, Lew is B erger being 123s. Od. com 
pared  w ith  106s. a t the end of 1944, In te r 
na tiona l P a in t 125s, com pared w ith  116s. 3d., 
and G oodlass W all 24s. 7-Jd. com pared w ith  
18s. 9d. E lsew here, L ever & U nilever a re  
48s. 3d. against 46s. a year ago, and T u rn er 
<& Newall 80s. as against 81s. 3d. at the end 
of 1944.

Among iron  and steels, U nited  S teel a re  
now 24s. 3d. com pared w ith 25s. 10$d. at 
the end of 1944; Thom as & B aldw ins 11s. 3d. 
com pared w ith 13s. 6d . ; D orm an Long 
25s. 9d. com pared w ith  27s. 7Jd. ; G oest 
K een 41s. 3d. com pared with 38s. 4 Jd .; and 
Babcock & W ilcox 50s. 6d. com pared w ith 
53s. 9d. S tew arts & Lloyds are  56s. 3d. 
against 55s. 3d. a year ago, and T ube In 
vestm ents £5j. against £0  15/32. Among 
sh ares of com panies w ith colliery in te res ts, 
Powell Duffryn have declined 011 the  year 
from  23s. 9d. to 22s. 3d., Staveley trom  
52s. 6d. to 45s., and Bolsover from  51s. to 
46s. 9 d . ; bu t while the  general m ovem ent 
has been dow nw ard in th is  section, a num 
ber of increases a re  show n, and Shipley 
have risen  011 the year from  25s. 3d. to 
29s. 3d.

In  o th er d irec tions, B oots D rug are  now , 
55s. 4UI. .in  co n tra s t w ith  55s. 9d. a year 
ago, B eechains d e ferred  21s. com pared with 
19s. '3d ., and U n ited  G lass B ottle  73s. 9d., 
com pared w ith 70s. Am ong oils, Shell are 
80s. 7Jd. ag a in st 83s. t$d. a- year ago, 
B urinah  Oil 78s. l id .  against 83s. 9d., 
while, p a rtly  owing io the recen t fa ll on 
the P ersian  news, A rig lo-Iranian  have d e 
clined on the vear from  115s. 7^d. 10 
99s. 4Jd.

TRIBASIC PHOSPHATE OF SODA
Free Running W hite Powder

Price  and  sam ple  on application  to :

PERRY & HOPE, LIM ITED, Nitshill, Glasgow

Specialists in 

Carboys, Demijohns, Winchesters
J O H N  K IL N E R  &  S O N S  (1927) L T D .
Tel. WAKEFIELD 2042 Established 1867



ALUMINOFERRIC
REGD. T R A D E  M A R K

THE CHEAPEST FORM OF SULPHATE OF ALUM INA

Sole Manufacturers . . .

PETER SPENCE & SONS LTD.
. \A H O X A l B U IL D IN G S ' - ST. M A R K S  P A R SO N A G E '

M A N C H E S T E R ,  3
LONDON OFFICE: 778/780 SALISBURY HOUSE EC.7
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YOU
LARGE USER 

OF WATER. . .
a chemical 

manufacturer ?
H e r e  is t h e  rap id  su p p ly  w a t e r  f i l te r  y o u  ha ve  b e e n  
lo o k in g  f o r — d es ig n e d  t o  su p p ly  a  l a rg e  and  c o n s t a n t  
f low of  PU RE w a t e r .  T h e  o u t p u t ,  d e p e n d i n g  o n  t h e  
a p p l i e d  p r e s s u r e  
and  t h e  size o f  t h e  
f i l t e r ,  Is f ro m  150 
ga llo ns  t o  12,000 
ga llo ns  p e r  h o u r .
T h e s e  f i l t e rs  a r e  
s t r o n g l y  c o n 
s t r u c t e d  in galvan
ized I ro n  and  a r e  
t e s t e d  t o  100 lbs.  t o  
t h e  s q u a r e  in ch .
A nd  t h e y — w i t h  t h e  
fi l te r ing  m a te r i a l ,  
e i t h e r  c a rb o n  o r  
sil ica q u a r t z — can be 
c le aned  In a few 
m in u te s .  F o r  full 
I n fo r m a t io n  w r i t e

BERKEFELD FILTERS
Be rk e fe ld  Fi l te rs,  Ltd.  ( D e p t .  61), S a rd in i a  H o u s e ,  

Kingsway,  L o n d o n

STEA M  Ü W A T ER . F IT T IN G S  FOR ALL 
P U R P O S E S

STEAM T R A P S
F O R  A L L  P R E S S U R E S

W E SPECIALISE
IN E N G I N E E R  

RE Q U IR E M E N T S  FO R
TH E  C H E M IC A L  A N D  

ALLIED T R A D E S

B r it is h  S t e a m  
S p e c ia l t ie s  L t d
W H A R F S T .  LEICESTFR 

Stocks a t :  London, Liverpool, Bristol, 
W histon, G lasgow, Manchester,  & Newcostle-on-

APPLIED BEFORE W O R K

PREVENTS DERMATITIS  
KEEPS HANDS HEALTHY

RCTALE '  LIMITED, •- NOR'OLX STREET. MANCHESTER

ENSURE THE MAXIMUM OF EFFICIENCY 
TOGETHER W ITH LONG LIFE UNDER 

ALL WORKING CONDITIONS
Alto S A N D  C A S T IN G S  IN  ALL N O N -F E R R O U S  M E T A L S  
IN C L U D IN G  H IG H  T E N S IL E  B R O N Z E S  &  A L U M IN IU M

Trionite Ltd., Cllffe Vale, Stoke-on-Trent
PHON C i «TOKE-ON-TRBNT 2171-3
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T H E

BR IT ISH  A S S O C IA T IO N  
OF C H E M IS T S

exists to organise all professional Chemists
for protection of their economic Interests.
O N E  of its many activities is LEG AL  A ID.
•  Advice to members on Employment Con

tracts.
•  Assistance to members in Appeals Board 

cases.
•  O ver £2,220 recovered in salaries for 

members 1935-40.
For particu la rs o f  M em bersh ip, write to ,—
C.  B. W O O D L E Y ,  175, Piccadilly,

C .R .A . ,  F.C.I.S.,  L o n d o n ,  W . l
G e n e r a l  S e c re t a ry ,  B. A .C.

EDUCATIONAL
G r e a t  P o s s ib i l i t ie s  fo r  

Q U A L IF IE D  C H E M IC A L  E N G IN E E R S  
TTAST and  far-reaching  developm ents In th e  range of 

* peacetim e p roductions and m arkets  of th e  Chem ical 
In d u s try  m ean th a t  the  profession oftO hem ical E ngineer
ing will be of g re a t im portance In th e  fu tu re  and  one 
w hich will olfer th e  am b itions  m an  » career of o u t
s tand ing  in terest an d  high s ta tu s . The T.T.G.B. offers 
a first-class tra in ing  to  cand idates for th e  Chemical 
Engineering profession.
Enrol with the T .I .G .l i .  tor the A .M .l .C h n n .E . E xam ina
tions in  which home-ntridy students o f  the T .T.O .Jil have 
gained a record total o f passes including—

T H R E E  “  M A C N A B  "  P A S S E S  
a n d

T H R E E  F IR S T  P L A C E S  
W n te  to -day  for th e  *' Engineers’ G uide to  S u ccess” — 

' free— contain ing  th e  w orld’s w idest choice of Engineering 
courses— over 200—th e  D ep artm en t of Chemical 
Technology, inc luding  Chem ical E ngineering Processes, 
P lan t C onstruction , W orks Design an d  O peration, and  
O rganisation and  M anagem ent— an d  w hich alone gives 
the  R egulations for A .M J.C liem .E ., A .M.T.Mech.E., 
A .M .I.E .E., C. & G., B.Sc.. etc.

T H E  T E C H N O L O G IC A L  I N S T IT U T E  
O F  G R E A T  B R IT A IN  

2 1 9 , T e m p le  B a r  H o u s e ,  L o n d o n , E .C .4

FOR SALE
p H A R C O A I., A X I51AL, and  V E G ETA B LE , hortl- 
^  cu ltu ra l, burning, filtering* disinfecting, m edicinal,’ 
Insulating ; a lso  lum ps ground and g ranu lated  ; e s ta b 
lished 1830 : con trac to rs to  H.M. G overnm ent.—Tilo*. 
R ill- J o v e®, Ltd., "  In v lc ta  ”  Mills, Bow Common La fie, 
London, E Telegram s, "  H ill-Jones, Boehurch, Lon
don .”  Telephone : 3235 East.

’Phone 93 S taines.
O O P P E l t  Jack e ted  P an  24 in. by 24 in. ; A lum inium  
v-**Tanks 14 f t. by  4 ft. by  20 in. an d  ~ f t. by 4 ft. by  20 I n . ; 
Copper Jack e ted  T ipping P an  18 in. by 16 in. ; Triple 
I loll G ranite Refiner 22 in. bv 11 i n . ; T rip le Steel Roll 
Refiner 30 in . by  12 in. ; 5 f t. 0  in. ( ’. I . Edge R unner Mill. 

H A R R Y  H . G A R D A M  Sc C O . L T D , 
S T A IN E S

T  IM IT E D  Q U A N TITY  S O L ID  R U B B E R -T Y R E D  
" S T E E L  W H E E L S  in excellent condition , 16 in . di.i., 
w ith  solid ru b b er tyres, approx . lA in . th ick  by  2 |  in. wide 
by approx . 19 in . overall. F itte d  w ith  ball races 1-ft in. 
bore. J d e .l for p o rta b le  p la n t, con& ete m ixers, crushers, 
e tc. Price, 60s. pe r pai* delivered. £5 10s. per set of 4 
delivered o r pro ra ta . C ash w ith  order. Reynolds, 
M aun Place, D om estic S tree t, Leeds, 11.

' I  C O P P E R  STEAM  PA N S, w ith  Copper Jack e ts  
** (T ipping), 21 in. d ia . by  23 in. deep. Price £25 each. 
R andalls, Engineers* B arnes (T e l . : li iv . 2436 & 2437).

F IL T E R  P R E S S E S
for sale.

HP WO— H orizontal C ast Iron  F IL T E R  P R E S S E S , 
A c ircu lar recessed p la te  type , w ith 26 cham bers 

form ing cakes 24 in. dia. by 1 in. th i :k  : centre 
feed 2 } in. d ia ., bo ttom  o u tle t to  each p la te ;  
square th read  closing screw .fitted hand  wheel. 
Self contained  a ir  bo ttle  on feed of press.

TW O — Recessed T im ber P la te  and  F ram e F IL T E R  
P R E S S E S  containing 12 cham bers 20 in. square. 

O N E— H orizontal C ast Iron Recessed P la te  F IL T E R  
P R E S S  having  52 p la tes 25 in . square  form ing 
53 cakes each 22 in. square by 1 in. th ick . Centre 
feed w ith individual filtrate nozzle.

O N E— H orizontal C ast Iron ’ Recessed P late  F IL T E R  
P R E S S  by T he B ritish  F ilter, Co., having  38 
recessed p la tes  form ing 39 cakes, each 26 in. 
square by 2 in- th i c k ; enclosed cen tre  feed, 
individual discharge.

O N E— H orizontal P la te  type  F IL T E R  P R E S S  by 
Rose Downs i t  Thom pson, having  35 circular 
p la tes  18 in. d h .  libbed  filtering surface, cen tre  
feed and  jj in . discharge to  each p lite .

O N E — H orizontal Recessed P la te  ty p e  F IL T E R  
P R E S S  by S. H. Johnson, w ith 46 CM. P lates 
joining 47 cakes 33 in. square by  2 in. th ick  ; 
cen tre  feed 4 in. dia ., indiv idual to p  discharge. 

O N E— H orizontal T im ber Recessed P la te  F IL T E R  
P R E S S  by Dehne, form ing 26 cakes 22 In. by 
22 in. by 1 in. th ick , cen tre  feed an d  individual 
discharge.

G E O R G E  C O H E N , S O N S  &  C O ., L T D ., 
S T A N N IN G L E Y , n e a r  L E E D S  

a n d  S U N B E A M  R O A D , P A R K  R O Y A L , 
L O N D O N , N .W .10 .

i  9  Lengths G R A V ITY  R O LLS. 21 in. diam . x  12 in. 
J -^ 'w ide,- 8 in. centres, 12 f t. lengths. P rice £4 each. 
Thom pson <fc Son ( M il lw a l l ) ,  L td .,  S tores, GO H atcham  
R oad . N r. Old K en t R oad, S.E.15.
■I A  A  H Y D R O  EX TR A C TO R S by leading m akers 
x \j \j  from i s  in> upw ards, w ith  Safety Covers. 
J a ck e tted  S team  Copper and  Iron  P ans. Caloriflers- 
W ashlng M achines—Gllled Pipes, e tc. L ist sent on 
request. R anda lls , Engineers, Barnes. T e l . : R Iv. 2436. 
1 A A A  STRO N G  NEW  W A T E R PR O O F  A PR O N 9. 
A u u u  T o-day’s value 5s. each . Clearing a t  30s. 
dozen. Also large q u an tity  F ilte r Cloths, cheap. W il
sons, Springfield Mills Preston, I-ancs. P ho n o  219«

SERVICING
/G R IN D IN G , D rying, Screening and  G rading of 
v j r  m ateria ls  u ndertaken  for th e  trad e . Also Suppliers 
of Ground Silica and F illers, e tc . Ja m e s  K f .n t ,  L td ., 
Millers, Fen ton , Staffordshire. Telegram s : K enm ll, 
8 toke-on-T rent. Telephone : 4253 and  4254, Stoke-on- 
T re n t (2 lines).
G R I N D I N G  of every  description of chem ical and 
^  o th e r m aterials  for th e  tra d e  w ith  Im proved mills.— 
Th o s. H il l - J o n es , Lt d ., ** In v ic ta  ”  Mills, Bow Common 
Lane, London, E . Telegram s H ill-Jones, B ochurch, 
L ondon.”  Telephone : 3285 East 
■jV/TOXOMARKS. P erm anen t London address. L e tte rs  
1VA redirected. Confidential. 5s. p .a . R oy a l patronage. 
W rite  M onomark BM /M ON 03C, W .C .I. 
'P U L V E R IS IN G  an d  grading of raw  m aterials. 
A D OH M  L T D ., 167, V ictoria S tree t, London, S .W .l.

Exports to Switzerland
British manufacturers and ex
porters of chemicals, solvents, oils, 
waxes and allied raw  materials 
a re requested  to communicate 
with the experienced importing 

firm and agency.

WALTER MOESCH & Co.
Z U R I C H  -  S W I T Z E R L A N D
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SITUATIONS VACANT
None o f the situations advertised in  these columns  

relates to a m an between the ages o f 18 and  50 inclusive 
or a woman between the ages o f 18 and  40 inclusive, unless 
he or she is excepted from  the provisions o f the Control of 
Engagement Order, 1945, or the vacancy is  for employment 
excepted from  the provisions o f that Order.

A  C H IE F  Research Chemist, is required  by  a n  old 
established  Chemical Com pany. C andidates m u s t 

be of P h .D . s tan d a rd  w ith  a t  leas t 5 years* executive 
experience. A ce n o t m ore th a n  40. The appo in tm en t 
which is perm anen t an d  carries a good four-figure salary , 
offers g rea t scope for a  m an of in itia tive , im agination  
an d  one who can th in k  an d  a c t constructively . The 
prospects arc  excellent for th e  righ t m an. A pply, 
giving brief replies regarding age, qualifications and 
expericnco to  Box 2254. T h e  C h em ica l A ge, 154, F lee t 
S tree t, London, E.C.4.

TH E  B R IT IS H  I RON A N D  S T E E L  R E S E A R C H  
A SSO CIATION . Scientists and  engineers w ith 

U niversity  degrees o r professional or equ ivalen t qualifica
tions  reqiiired in grades of Scientific Ollicer o r Senior 
Scientific O llicer:—
(a) S E N IO R  S C IE N T IF IC  O F F IC E R  (E N G IN E E R ) 

w ith  know ledge of design and  m aintenance of 
engineering p lan t, p articu larly  w ith reference to  
s tru c tu ra l design a n d  electrical gear of overhead 
cranes. (Ref. No. C.3012XA).

(b) PL A N T  E N G IN E E R  preferab ly  w ith  experience 
of iron and  steel in d u s try  and  knowledge of s tru c 
tu ra l, m echanical and  electrical engineering. 
Experience in com m ittee work desirable. (Ref. No. 
C.3013XA).

(c) S C IE N T IS T S  fo r opera tional research  on problem s 
(e.g., logistical problem s) of th e  in d u s try  : ex 
perience in m athem atica l and  s ta tis tic a l analysis 
of technical problem s desirable. (Ref. No. 
A.1045XA).

(d) M E TA LL U R G IST w ith know ledge of b la st 
furnace operation , preferably  w ith  som e experience 
in  running  a  b last furnace. (Ref. No. F.5414XA ).

(e) M ETA LEU RG ISTS, ( II EM I STS, I’ll YS1CISTS 
an d  E N G IN E E R S  m ostly  in th e  grade of 
Scientific O fficer; some posts  a t  London H ead
quarte rs , o thers in P rovinces. (Ref. Nos. F .5415X  
F.5416X).

A ppo in tm en ts will be m ade w ith in  th e  following 
scales according to  qualifications an d  experience :—  

Scientific Officers ... £300—£550 p.a.
Senior Scientific Officers ... £000—£800 p .a .

Also—
(f) S C IE N C E  G R A D U A T E, p referab ly  a  w om an, 

fo r technica l inform ation  and  lib ra ry  work. K now 
ledge of G erm an desirable. SALARY* • £300— £500 
according  to  qualifications and  experience. (Ref. 
No. E.5417XA).

All posts  a re  su p erannuated  un d er F .S.S .U . W ritten  
app lications only  quo ting  B .I.S .R .A . and  app rop ria te  
R eference N u m b er w ith  fu ll curricu lum  vitae, to  M inistry 
of L abou r and  N ational Service, A ppo in tm en ts D ep a rt
m en t, Technical an d  Scientific R egister, Room 572, 
Y'ork H ouse, K ingsw ay, London, W .C.2, b y  30th 
•January, 1946.
O E N IO R  L ad y  S ho rthand  T yp ist required im m ediately  
^  by Chem ical Mfrs. E . London. A pplican ts m ust 
have  h igh  s tan d a rd  "education, prev. exp ., know ledge 
office rou tine, Chem istry an d  G erm an an  advan tage . 
P erm an en t position . W rite Box H /C  71, D eacons 
A dvertising , 36, Lcadenhall S tree t, E.C.3.
TX TA N TED .— Chem ical Engineers o r C hem ists w ith 

* * good academ ical qualifications an d  p ractical 
experience ot a t  leas t seven years for th e  m anu factu re  of 
B one p roducts  such a s  Superphosphates, B one Crease, 
Glues, G elatine a n d  o th e r by-products  of l>one, Phos
phoric  Acid, A m m oniacal liquor, Bone Char, etc .

T he selected cand idates will be requ ired  to  w ork in  
In d ia . A pply to  M anaging D irectors, 31/S. D elhi Cloth 
and  G eneral Mills Co., L td ., Delhi, Ind ia

WANTED
W f  A N T E D .— Supplies of Nitre Cake in ten-ton lots.

Box No. 2126 , T h e  C hem ical A oe, 154 , Fleet 
Street E .C .4.

AUCTIONEERS, VALUERS, Etc.
T j'D W A R D  R U SH TO N , SON AN D  K E N Y O N  
■E' (Established 1855);__________

Auctioneers’ Valuers and Fire Loss Assessors of 
CH EM ICA L W O RKS, P LA N T  AND 

.M A CH IN ERY,
York House, 12 York Street, Manchester.

Telephone : 1937 (2  lines) Central, Manchester.

KEEBUSH
K e e b u s h  is an ac id - re s i s t in g  c o n s t r u c t i o n a l  
m a te r i a l  used  f o r  t h e  m a n u f a c tu r e  of  t anks ,  
p u m p s ,  p ipes ,  valve*,, fans ,  etc .  It is c o m p le te ly  
i n e r t  t o  m o s t  c o m m e r c i a l  acids ; is unaff ec ted 
by t e m p e r a t u r e s  up  t o  I3 0 ° C  ; p osses ses  a 
r e la ti ve ly  high m echan ica l  s t r e n g t h ,  and  is 
un a ff ec te d  by t h e r m a l  sh o ck .  It is be in g  used  
In m o s t  i n d u s t r i e s  w h e r e  ac ids a r e  also be ing 
used .  W r i t e  l o r  p a r t i cu l a rs  t o —

KESTNER’S
5 G ro sve n o r  G ardens, London , S .W .I

SWIFT
& COMPANY PTY. LTD.

Specia lising in 

IN D U S T R IA L  C H E M IC A L S , S O L V E N T S , 
P L A S T IC S , A N D  M A T E R IA L S  F O R  M A N U 
F A C T U R IN G  IN D U S T R IE S  T H R O U G H O U T  

A U S T R A L IA  A N D  N E W  Z E A L A N D .
Open to  ex tend  connections witb

B R I T I S H  M A N U F A C T U R E R S
H ead Office: 26/30, C larence S tree t, S ydney, N .S.W . 

and  at
M elbourne, A delaide, P erth , B risbane and  W ellington

N.Z.
Cable A ddress : SW IFT ,.S Y D N E Y

B an k e rs: B ank of New Soutb W ales,, Svdney and 
London.

May we quote ?
L o n g  e x p e r i e n c e  
has g iven  us r e 
co g n is e d  l e a d e r s h i p  
in t h e  m ak in g  of  
CO M P L E T E  TA R 
P LA NTS  : N E W
STILLS : O R  RE-
P A I R S :  RIVETED 
o r  W E L D E D  Benzol 
Stil ls .  T a n k s ,  J a c k 
e t e d  Pans,  e tc .  ^

f o r .  . . Steel 
Plate Work
fo r C hem ical Processes

LEEDS & BRADFORD BOILER Co. Ltd.
S T A N N IN G L E Y  • • N e a r  LEEDS
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Acid resisting

C H E M IC A L  PLA N T
Built in Tantiron, Regulus, Homogeneous 

Lead Coatings. Keebush etc.

J l
C n T J  O X  Foundry Co. Ltd.

Glenville Grove, London, S.E.8
Specialists in corrosion problems

For  A  c i d 
or

Griiiy Liquors

V / /  PREMIER 
^ ÍTLTERPRESS Co., Ltd, 
Grosvenor Chambers, 

Wallington, Surrey.
Tel : W alling ton  1635

COTTON BAGS
A N D

LINERS for SACKS, BARRELS and BOXES

W ALTER H. FELTHAM  &  SON., LTD.
I m p e r i a l  W o r k s ,  T o w e r  B r id g e  R o a d ,  

L o n d o n ,  S.E.I

B E L T I N G
A N D

E N D L E S S  V E E  R O P E S

Superlative Quality 
Large Stocks - Prompt Despatch
FRAN C IS  W. H ARR IS  & Co. Ltd.

BU RSLEM  - Stoke-on-Trent
'Phone: S toke-on-Tren t 7181.

’ Grams : Belting, Burslem

DISCOVERY
keeps you informed 
on everyday science 
with popular arti
cles and news by 
leading authorities 

1 / 6  MONTHLY 
19/-annual subscription

E M P IR E  P R E S S
N O R W I C H

*• LION BRAN D  ’’
M ETALS A N D  A L L O Y S

MINERA LS A N D  ORES
RUTILE, ILMEN ITE, Z IR C O N . 
M O N A Z IT E . M A N G A N E SE . Etc.

B L A C K W E L L ' S
M E T A L L U R G IC A L  W O R K S  L T D .

G A R ST O N , L IVERPO O L. 19 
ESTABLISHED 1869

LACTIC ACID
S U L P H O N A T E D  O I L S  

TANNERS’ MATERIALS 
•  •  •

Bo w m ans (Wa r r in g t o n ), L td
C H EM IC A L M A N U FA C TU R ER S 

Moss Bank W orks : : : N ear W tDNES
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HAND AND 
POWER —

PUMPS
© © 

©

ON ADMIRALTY AND 
WAR OFFICE LISTS. 

CONTRACTORS TO 
H.M. GOVERNMENT.

BARCLAY, KELLETT
& CO. LTD. 

BRADFORD • YORKS
Esid. 1882. Phone : Bradford 2194.

~ CALLOW ROCK"
Gas-Burnt

L I ME
for all purposes 

•  •  •

Q U I C K L I M E
( C a lc iu m  O xide) 

of the  highest commercial quality,
In lumps o r  in coarse p o w d er  form

H Y D R A T E D  L I ME
( C a lc ium  Hydrox ide )

In S t a n d a r d  a n d  S u p e r f in e  g r a d e s  t o  
m e e t  m o s t  i n d u s t r ia l  r e q u i r e m e n t s

0  9  0

The Callow Rock Lime Co, Ltd,
CH ED D AR, Som erset

A g e n t s ;  T Y PKE & K IN G ,  LTD.,
12, La ln g ’s C o r n e r ,  M IT C H A M , S u r r e y

A C O M P R E H E N S I V E

A C I D - P R O O F I N G
O R G A N  IS AT I  O N
F O R  A L L  T R A D E S  
& I N D U S T R I E S

B A C K E D  B Y  2 0  
Y E A R S ’ E X P E R I E N C E

m O D ü s l ï î Ê

F O R

F LO O R S -C H A N N ELS  -
T A N K S  (storage & process) -

DRAINAGE - NEUTRALISING -
CH IM N EY  and TO W ER  

LIN INGS (chemical)

H E A D  O FFICE  & W O R K S  :

W EDNESBURY, STAFFS
Telephone : 0284 (5 lines)

L O N D O N  O FFICE  :

ARTILLERY ROW, S.W.I
Telephone : 1547-8 Abbey



"S T IL L  LEADING”
For CHEM ICAL &  A L U E D  T R A D E S

ACID RESISTING
CEMENTS & LININGS 

ForPICKLING TANKS,
DIGESTERS,
STONE, CONCRETE,
BRICK, WOOD 
AND IRON

R E S IS T S  
Form aldehyde, 

Alcohol, Oils, Greases 
and T ar Acids, Benzene, 

Toluene Com pounds HC1, 
H .SO i, HNOj, and H aPO , 
m ixed HNO;) and HF Acids, 

Aqua Regia, Form ic, Acetic, Lactic, 
Oxalic, Chrom ic Acids, Bisulphites, 
Hypochlorites, Mixed Acids, Nascent 
Halogens and Alkalies.
UNDER STEAM PRESSURES 

S O U  i i . iK E R  O V E R  40 Y E A R S  E X P E R IE N C E

JOHN L« LORO -
W E L L IN G T O N  C E M E N T  W O R K S

T C I  C G R A M S: "C E M E N T 1 
I C L C P H O N E; BURY 617 B U R Y ,  L A N C A S H IR E

P rin te d  in  G reat B rita in  by  T h e  Pr e ss at Coom belands, London an d  A ddlestone, a n d  published by 
B e n s  B ro th ers, Lt d ,,  a t  Bouverie H ouse, 154, F lee t S tree t, E.C.4, D ecem ber 29 th , 1945. E n tered  a s  Second 

Class f l a t t e r  a t  th e  New Y ork, U .S.A ., P ost Office.

T H E  C

• v- " u 'iy i■

f ^ C f l f ’ENG!NEERI
I ' t S ( N O T T I N G K  

H A SLA M  ST., CASTLE BO ULEVARD, 
N O T T IN G H A M

Te lepho ne  : NOTTING HA M 46068 (3 lines)
Telegrams ,  CAPSTAN, NOTTINGHAM

O N  A IR  M IN I S T R Y  , A D M IR A L T Y  a  
W A R  O F F IC E  L IS T S

R E P E T I T I O N  W O R K  
IN ALL M ETA LS ,

i m m


