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A powerful base, stronger than Ammonia 
& the Ethanolamines, it forms stable salts.

Am ine Content ...
S.G. @ 15.5%C...............
Boiling Range 
Solubility in Water 
Solubility in Benzol, etc. 
Solubility in Alcohols ...

Volatile in Steam

95% m in. 
0.8Z0-0.8Z5 
130°C. 14Z°

100%
100%
100 7o

Supplies are available for priority work.

SAMPLES, PRICES A N D  FU RTH ER PARTICULARS FROM TH E MAKERS

HOWARDS & SONS, LTD. ( E S I ,  1191) ILFORD, ESSEX
Telephone: ILFord 3333. * Telegrams: “ Q U IN O LO G Y , IL F O R D ."
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ACTIVATED 
ALUMINA

AD SO R BEN T/A N D  C A T A LY S T

BRITISH
MANUFACTURE

W R IT E  FOR 
P A R T IC U LA R S

PETER SPENCE & SONS LTD.
NAfiQUAt -¿L'lLO-iiiGi • ¿ 7 .  A 'A ftY'±»fAk>QNACE

MA NC H E S T E R ,  3
LONDON OFFICE: 778/780 SALIS5URT HOUSE E.C.2

C O M P L E T E  

S E R V I C E  F O R

CEMENT  
W O R K S
Makers of cement - making 
plant and machinery, including 
C RU SH ER S, W A SH  M ILLS, 
C O M B I N A T I O N  M I L L S ,  
PUMPS, M IXERS, R O T A R Y  
K ILN S , C O O LER S , PA CKER S , 
E L E V A T O R S  and  C O N 
V EYO RS , etc.
W e shall be pleased to submit 

Titer notary Kiln c o m p l e t e  s c h e m e s  and
estimates.

E D G A R  A L L E N
ED G A R  A LLEN  & C O . L T D ., IM PERIAL STEEL  W O R K S , SH EFFIELD , 9

" simplicity”
STEAM M B

LAN D  A N D  MARINE TYPES 
H IGHEST EFFIC IEN CY 

SIMPLE ACTION^

KEY ENGINEERING CO- LTD.
4 QUEEN VICTORIA S T R EET , LONDON 

AND MANCHESTER
©  A 6
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Here is a portion of a very big oil storage install
ation we recently completed in Trinidad — the 
electrically-welded tanks illustrated are 118ft. Oin. 
diameter and 4lft.6in .deep (80,000 barrels capacity).
Th is is only one of the many important jobs under
taken during the past five years— most of which 
we are still unable to mention.

L o n d o n  O f f ic e :  W in c h e s te r  H o u s e , O ld  B ro a d  S t r e e t ,  E.C.2 'G r a m s :  “  O x b ro s ,  L e ed s  ”
’P h o n e  : L o n d o n  W a ll 3731. ’G ra m s :  “ A sb e n g p ro , S to c k , L o n d o n  ”  ’P h o n e  : L e ed s  32521

HUNSLET • LEEDS 10

W R IT E  F O R  L E A F L E T  245.

K E S T N E R ’ S
Chemical Engineers - S, G R O S V E N O R G A R D E N S ,  L O N D O N ,  S .W . I .

•  Plants supplied from 
I to 3,500 c.f.m . and 
larger if required.

Continuous operation 
achieved by—

Dual Absorber unit 
w ith fully automatic 
r e g e n e r a t i o n  and 
change-over valves.

Dryness down to dew 
point—of minus 60°C.

Illustration le f t :  Drying Unit. 
Illustration b e lo w : Close-up o f  the 
Automatic Regenerator and Change
over Valves.

A



LIGHT

ALL WELDED

DRUMS

STRONG 
SAFE 
RELIABLE

PENETRATING LIQUIDS
MADE BY

CYCLOPS ENG. CO
B U R T O N - O N - T R E N T

PHONE 2035
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W h e re v e r
there is

E le ctrica l
Equipm ent

H ig h  accuracy, sim plicity , 
exceptional v e rsatility  and 
re liab ility  have won for 
“  A  V  O  ”  Instrum ents a 
world-w ide reputation for 
suprem acy w herever rapid 
precision test w ork is 
dem anded. T h e re  is an 
“  A  V  O  ”  Instrum ent for 
every essential e lectrical 
test.

Th e  M O D E L  7 50-Range Universal

A V O M E T E R
Electrical Measuring Instrument

A self-contained, precision moving-coil in s tru m en t, conform ing 
to  B.S. 1st G rade accuracy req u irem en ts. Has 50 ranges, 
providing fo r m easuring A.C. & D.C. volts, A .C. & D.C. am peres, 
resistance, capacity, audio-frequency pow er o u tp u t and decibels. 
D irec t readings. N o ex te rna l shun ts o r  series resistances, 
Provided w ith autom atic  com pensation fo r e rro rs  arising from  
variations in te m p era tu re , and p ro tec ted  by au tom atic  cu t-ou t 
against dam age th rough  overload.

Sole Proprietors and M anufacturers :— 
A u to m a t ic  C o il W in d e r  & E le c tr ic a l E q u ip m e n t  C o . L td ., W in d er H ouse, Douglas S t., London, S .W .I.

WÊÊÊÊÊÊÊÊÊÊtÊSÊÊtÊÊBÊÊÊÊÊÊÊÊBÊSÊÊÊtÊÊÊÊÊÊÊÊÊÎ
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is an important discovery

‘ Gammexane * is the name given to 
the gamma isomer of Benzene Hexa- 
chloride (666).

I t  is effective aga inst an 
extensive range of industrial and 
agricultural insect pests while being 
harmless to man and domestic 
animals under normal conditions 
of use.

I t is constant in composition and 
activity and is unaffected by warmth 
or moisture.
Even at very low concentrations it is 
persistent in action.

A powder containing ‘ Gammexane ’— 
‘GAMMEXANE’ DUST D 034—is 
available in limited quantities in 56 lb. 
and 1 cwt. packages.

‘Gammexane’ is the trade mark name of 
the gamma isomer of benzene hexachloride.

IMPERIAL CHEMICAL INDUSTRIES LTD.
Sales O ffices: B elfast, B irm ingham , B rad fo rd , B ristol,

D ublin , G lasgow , L e ices te r , L o n d o n , M an ch este r, 
N ew c as tle -o n -T y n e , S h rew sbury  an d  Y o rk ;
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NEW ZEALAND IMPORTING COMPANIES 
SEEK AGENCIES

The Todd G roup of Companies, established over 50 years— combined paid-up capital 
£825,000— invites correspondence from leading manufacturers and exporters (of all 
classes of goods that offer scope for substantial tu rnover) desirous of exporting— or 
increasing their exports— to New Zealand.

The Group is experienced in the importing and merchandising of diversified lines 
including engineering and technical equipment and supplies. W e  are also very 
interested in basic materials and chemicals. Specialists are employed ip the various 
spheres. Representatives throughout New Zealand. Payments'cash. References: 
The National Bank of New Zealand, Ltd ., 8, Moorgate, London, E .C .3 .

We invite confidential correspondence giving full particulars o f your lines and bank references.

TODD GROUP
T O D D  G R O U P  LO N D O N  MANAGER, CHAIRMAN, T O D D  G R O U P ,

TERMINUS CHAMBERS, TO D D  BUILDING.
6. HOLBORN VIADUCT, W ELLINGTON, N EW  ZEALAND.

LO N D O N , E .C .t. r  . .  *• t  j a  d  \ a /Cables : Todd Bros., W ellington .

Replies in the first instance to Todd Group London Manager, address above

IRON & ALLOY CASTINGS 

HOMOGENEOUS L E A D  
LINING

’ Grams 
Crazebrook, Dudley

D U D L E Y
W O R C S ouS & msi

E L E C T R IC  A RC 
& F L A S H  B U T T  
P R O C E S S E S

Specialists in th e  m anufacture of 
fo r  th e  Chem ical and Allied Trades.

Plant

Vessels and Tanks of all descrip tions 
in Mild & Stainless Steel and A lum inium .
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Mild steel storage vessel of all welded construction, 
8' 6" diameter by 30' 0" long, capacity 10,000 gallons. 
If you require welded and/or riveted tanks, in mild or 
stainless steel, we offer the services of our Constructional 
Department.

WIBNEb FOUNDRY
& ENGINEERING CO LTD

Specialists in all types of Fabricated Steelwork 
and Tanks

W ORKS: WIDNES, LANCS London Brettenham u s e
’ W .C .2  Temple Bar 9631
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F o r  Se a r c h in g  L iq uids  and 
C o n tin u a l  H a r d  W ea r

BROUGH’S
16 G A U G E ,  40 G A L L O N  
D R U M S  E L E C T R I C A L L Y  
W E L D E D  T H R O U G H O U T  
A R E  E M IN E N T L Y  S U IT A B L E .

As used by all Government Depart
ments throughout the W ar.

Q u ick Delivery Guaranteed.

Made also in smaller o r lighter 
gauges.

R  B r o u g h ’s D ru m  
E v e r y  P u r p o se

FOR

E. A . B R O U G H  & C O .,  L T D . L IV E R P O O L  & S PE K E . T e le p h o n e  R O Y A L  3031-2-3 
G A R S T O N  2217-8

STREAMLINE HYDROMETERS
of guaranteed accuracy 

IMMEDIATE DELIVERY 
of the majority of patterns

Towers streamline Hydrom eters are made from normal glass 
tub ing .and  are of guaranteed accuracy.

A v ide range is made including specific' gravity', Twaddell,
Brix, I .P ., D ensity , S.T.P.T.C. Lactometers, etc., etc.

A copy of our catalogue will be sent on application.

Made a t  our Hydrom eter Works, Hough Green, Nr. Widnes.

J .  W. T O W E R S  & C O .  L T D .
H e a d  O f f i c e  a n d  W o rks :  WIDNES 

M A N C H E S T E R :  41 C h . p . l  S t . ,  S . l fo rd  3 • L I V E R P O O L !  131 Brovrnlovr'Hill
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UN TIL YOU HAVE looked into the possibilities of every 
recommendation in these Bulletins you ought not to decide that 
your power is being used efficiently. I f  you haven’t all the 
Bulletins ready a t hand, please ask for the copies you need from 
the Regional Office of the M inistry of Fuel and Power.

The better use of

Where to look 
fo r  further economies

y o u  m a y  h a v e  d e c i d e d  that you have reached the limit of 
improvement in efficiency o f power usage. But are you sure? 
Why not make doubly sure by going through these Bulletins 
point by point?  If your search reveals only a single possibility 
it will have been well worth while. The probability is that you
will find many.

Turn up these Bulletins:
FUEL ECONOMY BY SAVING ELECTRICITY
(Bulletin No. 13)

A rapid  survey o f the possibilities. 
Brief, practical pointers th a t take 
you straight to  sources o f sub
stantial econom y in electricity 
consum ption.

THE INDUSTRIAL USE OF COMPRESSED
AIR (Bulletin No. 29)

Com pressed air is a very con
venient m edium  o f  power trans
mission. But it can also be a great 
waster o f  power unless carefully 
supervised and m aintained. This 
Bulletin tells you what' to  look for 
and how to put it right.

FUEL ECONOMY AT COLLIERIES
(Bulletin No. 32)

The colliery official will find this 
Bulletin a real boon. It is a guide 
to the econom ical operation of 
colliery com pressed air plant, but 
it also contains a brief sum m ary of 
hints on  steam  boilers, prime 
movers, fans, pum ps and so on.

SMALL VERTICAL BOILERS, STEAM CRANES
AND SHUNTING ENGINES
(Bulletin No. 37)

These power units are often 
neglected. How fuel losses can  be 
reduced and operation  improved 
is explained in a very practical way.

ISSUED BY THE MINISTRY OF FUEL AND POWER
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I N T E R M E D I A T E  P R O D U C T S  
A N I L I N E  D Y E S  

FAST BASES FOR ICE C O L O UR S
Benzol, N itrobenzol, Binltrobenzol, N ltronaphthalene, Binltronaphthalene, Xylol, N itroxylol, Blnltroxylol 

Xylldlne, Toluol, O rtho  & Para N ltro to luol, Blnltrotoluol (All Grades)
Para N ltro  O rth o  Toluldlne, M eu  N ltro  Para Toluldlne 

ORTHO TOLUIDINE PARA TOLUIDINE

Extensive Range of O il Colours, A dd Colours, Basic Colours, D irect Colours, Pigment Colours,
Azoic Colours for W ool, also Colours suitable for all Trades 
META TOLUYLENE DIAMINE META PHENYLENE DIAMINE

J O H N  W .  L E I T C H  & CO. ,  LTD.
MILNSBRIDGE CHEMICAL WORKS

Telephone: H U D D E R S F I E L D  Telegram s:
189-190 MILNSBRIDGE I  ■ w  i - r  fc-r fc. l \  ■ I  i_  L . LEITCH. MILNSBRIDGE

*
IN D IA  S C O T L A N D  C A N A D A

Khatau Valabhdas & Co., K irkpatrick & Lauder Ltd., P rescott & Co., Regd.
Vadgadl .Bombay. 180, Hope S tree t, Glasgow, C.2 774, St. Paul St. W est, M ontreal

CLASS I FUSION WELDED

PRESSURE VESSELS 
& CHEMICAL PLANT

Consult

Specialists in Boilers and Vessels 
for 90 years.
T A N K S  • S T IL L S  • C O O L E R S  
D IS T IL L IN G  P L A N T  • P A N S  • 
C R Y S T A L L IS IN G  P L A N T  • 
K1ERS • A U T O C L A V E S  
M IX E R S  • C O N D E N S E R S  . E T C .

RUSTON & HORNSBY LT.D
B O I L E R  D I V I S I O N  

L I N C O L N  L I N C O L N  645

Approved by 
Lloyds for 
Class I
Fusion Welding
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MARK V.

Capacity
200 g

Sensitivity 
0.1 gm

The most popular British built 
Analytical Balance

Over 2,000 have now been sold

PRICE £19 5 O
Send for our Balance Catalogue showing 

many other models.

B A I R D  & T A T L O C K  (l o n d o n j  LTD.
Manufacturers o f  Scientific Apparatus,

14-17 S T .  C R O S S  S T R E E T ,  L O N D O N ,  E . C . l

K
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í PVREX

czarę.

PYREX
uto. w o e  maok

Graduated 
Glassware

By specifying " PYREX 
Brand “ when ordering 
Graduated G lassw a re  
you are assured of ob- 
taining strong service
able glassware, with 
division lines  an d  
numerals etched clearly 
and precisely, for easy 
reading.

For everyday laboratory 
work PYREX. Brand 
Glassware is Graduated 
to N . P. L. c lass  B 
standard, but for more 
meticulous analysis or 
intricate research work, 
N . P. L. c lass  A 
can be supplied at the 
appropriate extra costs.

P Y R E X  B ra n d  G radu
a te d  G l a s s w a r e  i s  
su p  fitted  o n ly  through  
L a bora tory  F u rn ish er*. 
b u t i l lu s tra te d  catalogue  
a n d  t v o  fr e e  copies o f  
o u r  C h em ist's  Notebook  
w ill  be s e n t d irec t on 
app lica tio n  to  us.

A sk  fo r  PYREX 
B ra n d  a n d  see  
t h a t  y ou  g e t  i t  !

B r i t i s h  G as C o u n c i l  I G ro sve n o r  P la ce

Comfor t  h e a t i n g  
a n c l

H O T  W A T E R
This modem gas-fired installation at the 
Bristol Aeroplane Company’s works con
sists of three boilers equipped with auto
matic temperature regulators, constant gas 
pressure governors and special silencers.

This plant feeds a system of Invisible 
Embedded Warming Panels throughout 
the building, which is extensively insulated 
with 2 in. slab cork. A minimum tem
perature of 65°F. is maintained by a 
modulator type of regulating valve.

The water-to-water calorifier with auto
matic tempera turc control is capable of 
heating 300 gallons per hour from 50°F. 
to I50°P.

Heat for the inlet ventilating system is 
supplied by high pressure mains direct 
from boiler plant to heater batteries, auto
matically controlled for temperature.

The whole system operates without 
attention beyond occasional cleaning of bur
ners and setting of thermostats. Tests show 
that gas consumption is very reasonable.

F o r  c l e a n , q u i c k , c o n t r o l l a b l e  h e a t

&V the choice is

\L  GAS
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F O R C E D  D R A U G H T  
F U R N A C E S

THE CHEMICAL ENGINEERING ft WILTON’S 
PATENT FURNACE CO., LTD., HORSHAM, SUSSEX

N o rth ern  O ffic e  a n d  F u e l E n g in eer : 'P hone : H o rsh a m  9 6 5

T . C. FE6 A N , C A N N O N FIELD , H ATHERSAGE, n r . S H EF F IELD  'G ra m * : E vapora tor

M A I N T A I N

S T E A M
W ITH

L O W  G R A D E  F U E L S
INSTAL

Imperial
Made in Great Britain

T yp ew riters can now only be su p p lie d  
under licence f r o m  the B oard o f  Trade

Imperial Typew rite r Company L td . 
Leicester
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to r  ACID N E U T R A L IZA T IO N , C LA R IFIC A TIO N  O F L IQ U ID S, 
D EW A TERIN G  O F SLU DG ES, E F FL U E N T  P U R IF IC A T IO N , 
F IL T R A T IO N  AND FLO CCU LA TIO N , PICK L IN G  LIQ UO R 
T R E A T M E N T . P U R IFIC A T IO N  O F TR A D E W A STE, S E D I
M E N T A T IO N  AND T H IC K 
E N IN G , SE PA R A T IO N  O F r —  — . -1
SO LID S FROM  LIQ U ID S,
SODA RECOVERY. W E T  E I S S S S L .  .

M ATERIA L HANDLING

Rotary Vacuum Filler, with Take-off 
Roller and Repulper.

UNIFLOC REAGENTS LTD
—  S W A N S E A  —

Phone

BRITISH TAR PRODUCTS
— —  L I M I T E D  = = = = =

Makers of 
PYRIDINE 

ANTHRACENE OIL 
CARBOLIC CRYSTALS 

CRESYLIC ACIDS 
META-CRESOL 

NAPHTHALENE 
TOLUOL

SOLVENT NAPHTHA 
XYLOL

SALES O FFICE :

418A G L O S S O P  R O A D , SHEFFIELD, to
Telephone: 60078-9 Te legram s: C RESO L
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The Tar Distillation Industry
T H E  q u a n ti ty  o f co a l t a r  p ro d u c ed  

in  th is  c o u n try  is n o t  g re a t  in  
c o m p a riso n  w ith  th e  o u tp u t  o f o th e r  
m a jo r  in d u s tr ie s . I t s  to n n a g e  c an n o t 
c o m p a re  w ith  th a t  of s tee l, o r  o f co a l, 
o r o f coke, n o r  c an  its  v a lu e  c o m p a re  
w ith  th a t  o f  te x tile s , o f w oo l, o f le a th e r , 
o r o f e n g in e e r in g  p ro d u c ts . T h e  p ro 
d u c tio n  o f co a l ta r  is n o t  a  m a jo r  
in d u s try  in  i ts e l f  ; i t  is d e r iv e d  a s  a 
b y -p ro d u c t f ro m  co a l ca rb o n isa tio n . 
N e v e rth e le ss , t a r  d is t i l la t io n  is a  key  
in d u s try . I t  p rov ides- m an y  su b s ta n c es  
w h ich  w e c a n n o t e q u a lly  w e ll p ro c u re  
fro m  o th e r  so u rces a n d  w h ich  c a n n o t be 
m a n u fa c tu re d  sy n th e tic a l ly  a t  e q u a lly  
low  cost. I t  is th e  p r in c ip a l  so u rce  of 
raw' m a te r ia ls  fo r  th e  o rg a n ic  c h em ica l 
in d u s try . T h e  a n n u a l  p ro d u c tio n  of 
c ru d e  co a l t a r  is o f th e  o rd e r  o f 2 m illio n  
to n s , o f  w h ich  som e 
6 0  p e r  cen t, is  d e 
r iv ed  fro m  g a sw o rk s  

'a n d  40  p e r  cen t, fro m  
co k e  ovens. T h e re  is 
a lso  c o m in g  in to  
b e in g  s lo w ly , b u t  
p o ss ib ly  w ith  a cc e l
e ra te d  sp eed  ‘ since  
th e  w a r , a  te c h n iq u e  
of low  - te m p e ra tu re  
ta r  d is t i l la t io n  a n d  a 
su p p ly  o f lo w -tem - 
p e ra tu re  t a r  on  w h ich  
th is  te c h n iq u e  c an  be 
p ra c tised .

A c o m p re h en s iv e  . 
a n d  a u th o r i ta t iv e  
a c c o u n t o f th e  h is to ry  
a n d  p re se n t p ra c tic e  
of th e  t à r  d is t i l la t io n

On O th er P ages
N otes and Com m ents  ................

A rg u m en t on S tee l— A nother  
Fairy-Tale— Business Show s
the W ay— A New  Type o f R e 
port— The Road to Co-opera
tion— Geologists Look A head  

Im portan t New  Dielectrics
N ew A ntim alaria l ................
Calcium P roduction  in  U .S .A .
Canada’s W ork on  A tom ic  Energy  435
E ndeavour
D rinking W ater from  Sea W ater  437
Vacuum Technique  
A P otent A n tibacteria l ..
Personal N otes  ..............
Chemical Councillors 
Parliam entary Topics 
General News from  W eek  to W eek  443 
Commercial In telligence  ... 445
B ritish  Chemical Prices ... 446
S tocks and Shares ................  452

in d u s try  w a s  la te ly  g iv e n  b y  M r. W . G. 
A d am  as th e  second  S te v en s  M em o ria l 
L e c tu re  to  th e  J u n io r  In s t i tu t io n  of 
E n g in e e rs . T h is  p a p e r  is  a n  in v a lu a b le  
re co rd  o f th e  p ro g re s s  a n d  se t-u p  of an  
in d u s try  w h ich  h a s  few  tex tb o o k s  (a n d  
we b e lie v e  no  m o d ern  tex tb o o k ) an d  
w h ich  is  n o t  o f ten  th e  su b je c t of te c h 
n ic a l p a p e rs , e x ce p t in  its  re la tio n  to  
ro a d  e n g in e e r in g . T h e  p ic tu re  v dhch  
M r. A d am  p a in ts  is  one of a  liv e  
in d u s try  d e v e lo p ed  fro m  s m a ll  b e g in 
n in g s  o v e r m o re  th a n  a  c e n tu ry  of 
p ro g re s s  a n d  e m p lo y in g  m o d e rn  p ro 
cesses to  a t ta in  its  o b jec tiv e s. M r. 
A dam  d e p re c a te s  c ritic ism s  th a t  h a v e  
been  m ad e  in  r e g a rd  to  th e  ta r  in d u s try  
a n d  in  m o re  th a n  one  p la c e  in  h is  p a p e r  
he e n d e a v o u rs  to  c o rre c t w h a t h e  co n 
s id e rs  to  be  m isco n c ep tio n s  a s  to  th e  

te c h n ic a l s ta te  a n d  
b u sin ess  o rg a n is a tio n  
of th e  in d u s try . W e  
h a v e  in  th ese  co lu m n s 
c r itic ise d  th e  t a r  in 
d u s try  on  m ore  th a n  
o n e  o ccasio n , a n d  we 
s t i l l  m a in ta in  th a t ,  
go o d  a s  h a s  b een  th e  
a c h ie v e m e n t in  th e  
la s t  10 o r  15 y e a rs , 
th e re  is a  g re a t  d e a l 
y e t to  a cc o m p lish  
b e fo re  th e  co a l t a r  
in d u s try  can  b e  s a tis 
fied  with, i ts  p ro g re ss . 
T h e  p la n t  w ith  w h ich  
M r. A d am  is co n 
n e c ted  is  w e ll k n o w n  
as a n  o u ts ta n d in g  
e x a m p le  o f m o d ern
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d is t i l la t io n  p ra c tic e , b u t th e re  a re  ta r  
w o rk s u p  a n d  dow n  th e  c o u n try  in 
w h ich  a  g r e a t  d e a l of m o d e rn isa tio n  is 
re q u ire d . M r. A d am  m a in ta in s  th a t  
“  c o n tra ry  to  g e n e ra l  b e lie f, th e  ta r  
in d u s try  h a s  l i t t le  to le a rn  of th e  
sc ien ce  of f r a c t io n a t io n .”  A g a in , we 
w o u ld  a g re e  t h a t  th a t  is  t ru e  o f som e 
w o rk s ; i t  is  n o t  t ru e  of a ll  th e  w orks.
I t  m ay  be th a t  th e  k n o w le d g e  is th e re , 
b u t th a t  p ra c t ic e  la g s  b e h in d  k n o w 
led g e .

A c r it ic ism  w h ich  w e h a v e  m ad e  fro m  
tim e  to  tim e  is th a t  c o a l- ta r  p ro d u c ts  
a re  to o  v a lu a b le  to  be b u rn t  as fu e l an d  
th a t  th e  fa c t  th a t  th ey  a re  b u rn t  is a  
co n fess io n  of fa ilu re — fa ilu re  to  find a 
p ro p e r  u se  fo r  th em . M r. A d a m ’s 
d e fen ce  of th is  p ra c t ic e  is  on th e  fo llo w 
in g  lin e s  :—
“  To the laym an,”  he says, “  th is would 
appear to be a  w astefu l policy, b u t m arkets 
simply do not exist fo r the m any substances 
known to be p resen t in creosote and pitch. 
M any years may elapse before developm ents 
of sufficient m agnitude occur in th is field, 
and m eanw hile the  t a r  d istiller m ust live 
and suffer the  m any loose sta tem ents which 
are  m ade w ithout a  tru e  apprecia tion  of the 
facts. So often the  ta r  d istiller is asked 
to supply semi-commercial quan tities of a 
special product no t previously iso lated , and, 
a fte r  lie has gone to  a g reat deal of trouble 
and expense to effect th e  necessary separa
tion , he finds th a t the  dem and is soon sa tis
fied and th e rea fte r will only be spasmodic 
if i t  exists a t all. On the  financial side 
these ventures a re  ra re ly  profitable, bu t 
they  are  often in th e  national in te res t, and 
the  experience gained may be va luab le ; bu t 
it cannot be too strongly  em phasised th a t 
only large-scale developm ents foreshadow 
ing continuing m arkets will effect a 
‘ general ’ change in t a r  d istillation  practice 
and m arketing  policy. M any valuable 
therap eu tic , photographie, and o ther chem i
cals are being p repared  from coal-tar p ro 
ducts, b u t w ith th e  best in ten tions it is 
difficult to im agine developm ents on such a 
scale in these fields. T he brilliance and 
social value of some of these discoveries 
tend  to  blind one to th e ir re la tive  insignifi
cance when viewed from th e  angle of to n 
nage required  and possible revenue. In  the  
past, the m ore progressive ta r  d istillers 
have carried  ou t o r taken  p a r t  in a g rea t 
deal of research  and developm ent to  fit th e ir  
p roducts fo r various purposes and to ensure 
th e ir  u tilisa tion  in the  best possible m anner. 
In  addition  to  th e  w ork carried  out by 
m em bers, and the  co-operative research  
sponsored by th e  B ritish  Road T a r Associa
tion  and the  N ational Benzole A ssociation, 
the  A ssociation of T a r  D istille rs is  p lanning

cen tralised  co-operative research  on a 
na tional basis to  cover the rem aining field. 
W ith  strong p rac tica l support by the  user 
in te res ts, th is  may lead to developm ents 
which th e  ta r  industry  would welcome, w ith 
the  possibility of changes in  ta r  d istillation  
practice and techn ique.”

M r. A d a m ’s d e fen ce  is  c e r ta in ly  ju s t i 
fied in  m an y  re sp ec ts , b u t  i t  n e g le c ts  
a lto g e th e r  th e  fa c t  th a t  fa r  too l i t t le  
re se a rc h  h a s  so f a r  b een  co n d u cted . 
O n ly  now  is  th e  A sso c ia tio n  of T a r  
D is t i l le r s  “  p la n n in g  c e n tra lise d  co
o p e ra tiv e  re se a rc h  on a  n a tio n a l b a s is .”  
R e ce n tly  w e d iscu ssed  D r. C lib b e n s’s 
a c c o u n t o f th e  d e v e lo p m en t o f te x tile  
c h e m is try  in  w h ich  h e  p o in te d  o u t th a t ,  
d u r in g  th e  e m p ir ic a l p e rio d  of re se a rc h , 
p ro g re s s  w as slow  a n d  th a t  o n ly  
re c e n tly  h a s  th e  w ay  been  o p en ed  to 
m o re  ra p id  p ro g re s s  on th e  b a s is  of 
so u n d  sc ien tific  d ev e lo p m en t. F ro m  a 
s l ig h tly  d iffe re n t a n g le  th e  sam e  is  tru e  
o f  th e  t a r  d is t i l la t io n  in d u s try . M r. 
A d a m ’s a c c o u n t of th e  d e v e lo p m e n t of 
th e  in d u s try  show s ho w  m u ch  it  ow ed 
to  ch an c e  d isc o v e rie s  by  those  w ho w ere  
n o t e n g a g e d  in  co a l t a r  d is til la tio n . 
M a c k in to sh  a n d  th e  w a te r-p ro o fin g  of 
te x tile s  w as an  e a r ly  d e v e lo p m en t of 
th is  n a tu re . T h e  re co v e ry  a n d  use  of 
ben zen e  is a n o th e r . T h e  d e v e lo p m en t 
of d y es fro m  co al ta r  is y e t a n o th e r. 
So a lso  is th e  u se  of t a r  in  ro a d  m a k in g . 
F in a lly ,  th e  g re a te s t  p o te n tia l  ch em ica l 
field  o f a ll ,  t h a t  o f p la s tic s , h a s  been 
d e v e lo p ed  e n tire ly  fro m  o u ts id e  th e  
in d u s try . Is  i t  n o t t ru e , th e re fo re , th a t  
in  th e  p a s t  ta r  d is t i l la t io n  h a s  w a ite d  
fo r so m eo n e  e lse  to  find a  use  fo r  its  
p ro d u c ts  a n d  h a s  th en  se t ab o u t m a k in g  
th e  p ro d u c ts  a v a i la b le  if  th e  d e m a n d  
a p p e a re d  to  be  su ffic ien tly  la r g e  ?

W e  h a v e  lo n g  m a in ta in e d  th a t  if  th e  
c o a l- ta r  in d u s try  h a d  e n g a g e d  in  a n y 
th in g  l ik e  th e  v o lu m e  o f re se a rc h  (p ro 
p o r t io n a te ly  to  i ts  size) as h a s  th e  
p e tro le u m  in d u s try ,  th e  B r itish  o rg a n ic  
ch em ica l in d u s try  w o u ld  be in  a  v e ry  
m u ch  b e tte r  s ta te  th a n  it is to -dav i I f  
m a rk e ts  do  no t e x is t fo r th e  m an y  sub
s ta n ce s  k n o w n  to  b e  p re se n t in  c reo so te  
a n d  p itc h , th a t  is th e  o p p o r tu n ity  fo r  a 
re se a rc h  a sso c ia tio n .

I f  w e a p p e a r  to  be s in g lin g  o u t th e  
c o a l- ta r  in d u s try  fo r  th ese  s tr ic tu re s  i t  is 
b ecau se  w e re co g n ise  th a t  co a l ta r  is  a  
tre a su re -h o u se  of o rg a n ic  m a te r ia ls  to  
w h ich  th e re  is  no  c o u n te rp a r t  in  th is
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c o u n try  a n d  th a t  by e n o u g h  in te n s iv e  
re se a rc h  a n d  w ith  a  su ffic ien tly  sk ille d  
p e rso n n e l th e  w ay  m ay  be op en  to  a  
c o n s id e ra b le  in c re a se  in  th e  n a tio n a l 
w e a lth . M r. A dam  le f t  h is  a u d ie n c e  in  
no do u b t ab o u t th e  im p o r ta n c e  of co al- 
t a r  d is t i l la t io n  in  th e  w e a lth  o f p ro d u c ts  
i t  su p p lie s  to  m an y  o th e r  in d u s tr ie s . 
W e  a re  co n v in ced  th a t  co a l t a r  h a s  an

N O T E S  A N D
A rgum en t on Steel

A N  a rg u m e n t is g o in g  on , in  th e  
c o lu m n s o f Th'e T im e s , c o n ce rn in g  

th e  e x te n t to  w h ich  th e  G e rm an  h e av y  
in d u s tr ie s  sh o u ld  be  a llo w e d  to  r e h a b i li 
ta te  th em se lv es . M r. L in c o ln  E v a n s , 
a s s is ta n t g e n e ra l se c re ta ry  of th e  Iro n  
a n d  S tee l T ra d e s  F e d e ra t io n  so u n d s  a 
w a rn in g  a g a in s t  a llo w in g  “  a n  o v e r
in d u s tr ia l is e d  a n d  o v e r-s to ck ed  G e rm an  
in d u s try  to  b ecom e a  m en a ce  a g a in  fo r  
th e  p e ac e - lo v in g  n a t io n s ,”  a n d  s ta te s  
th a t  h e  c a n n o t see  th e  n ecess ity  fo r  
a llo w in g  G e rm an y  to  h a v e  la r g e r  in d u s 
t r ia l  re so u rces  th a n  a re  suffic ien t to 
satisfy , h e r  h o m e  n e ed s , p lu s  a  m o d e ra te  
ex cess  to p ro v id e  fo r  a  l im ite d  a m o u n t 
of e x p o rts  fo r som e y e a rs , to b e  u sed  fo r 
th e  p a y m e n t of re p a ra tio n s . T h e  
e d ito r ia l  a tt i tu d e  ta k e n  u p  by T h e  
T im e s ,  h o w ev er, is  th a t  su ch  a  p o licy  
w o u ld  b e  c o u n te r  to  th e  p la in  fa c ts  of 
E u ro p e a n  e c o n o m y ; th e  d a n g e rs  o f 
r ig id  c o n tro ls  a re  in d ic a te d , a n d  th e  
m o m e n t is e n v is a g e d  w h en  th e  U n ite d  
N a tio n s  w ill  la c k  “ e ith e r  th e  u n ity  o r 
th e  firm n ess  o f p u rp o se  to  m a in ta in  th e  
c o n tro ls  in  b e in g ,”  while? th e  u su a l a r g u 
m e n t is  b ro u g h t fo rw a rd  a b o u t “  th e  
c lose  eco n o m ic  in te rd e p e n d e n c e  o f a l l  th e  
m ain  in d u s tr ia l  a re a s  o f th e  E u ro p e a n  
c o n tin e n t.”

A nother F a iry -T a le

O U R  v iew  is  th a t  M r. E v a n s  m ak es 
h is  b e s t p o in t w h en  he  re m a rk s  how  

G e rm an y , a s  a f te r  th e  la s t  w a r , is  
b e g in n in g  to  h a v e  first c la im  on o u r  
a tte n tio n . I f  we a re  g o in g  to  co n sid e r 
th e  r e h a b ili ta t io n  o f E u ro p e a n  in d u s try , 
w h a t a b o u t th e  c la im s  o f  th e  D u tc h , 
B e lg ia n , P o lish , N o rw e g ia n , a n d  F re n c h  
in d u s tr ie s ?  T h e  T im e s  is  r ig h t  to  d e 
m a n d  th e  u t i l is a tio n  of th e  w h o le  a v a i l 
a b le  in d u s tr ia l  p o w er of E u ro p e  fo r 
h e a l in g  th e  w o u n d s o f w a r. I n  fa c t,

ev en  g re a te r  p a r t  to  p la y  in  th e  fu tu re , 
a n d  it  is  o u r  firm  b e lie f  th a t  w h en  th e  
re c o n s tru c tio n  of th e  co a l a n d  c a rb o n is 
in g  in d u s tr ie s  is c o m p le te , a  v e ry  la rg e  
in c re a se  in  th e  o u tp u t  o f  co al t a r  w ill 
b e  d e m a n d ed . W e  u rg e  th a t  th e  p la n s  
fo r c e n tra l is e d  re se a rc h  b e  p u t  in to  e a r ly  
e ffec t on  a  b o ld  a n d  co m p reh en s iv e  
sca le .

C O M M E N T S
th e  G e rm an  in d u s tr ia l  p o te n tia l  is  m u ch  
f a r th e r  fro m  b e in g  d e s tro y ed  th a n  
ju d ic io u s  p ro p a g a n d a  w o u ld  m ak e  out. 
A s M r. E v a n s  say s, E u ro p e a n  reco v e ry  
m ay  ta k e  lo n g e r  w ith o u t th e  re h a b i l i ta 
t io n  of G e rm an y , b u t  i f  it a c tu a l ly  
d e fe n d s  on  su ch  r e h a b ili ta t io n  (w h ich  
w e do n o t fo r  a  m o m e n t b e liev e) we 
m ig h t  w e ll a sk  w h e th e r  i t  is w o rth  
w h ile  re co v e rin g . T h e  le g e n d  o f th e  
p re -e m in e n c e  of G e rm an  c h e m is try  a n d  
ch em ica l in d u s try  h a s  b e e n  on ce  a n d  fo r  
a ll  e x p lo d e d ; w e su sp ec t th a t  th e  in d is 
p e n sa b ili ty  o f G e rm an  h e a v y  in d u s tr ie s  
is ju s t  su ch  a n o th e r  fa iry - ta le .

B usiness Show s the Way

A T  a  m o m en t w h en  th e  B a n k  of 
E n g la n d  h a s  b een  “  n a tio n a lis e d  ” 

a n d  w h en  c e r ta in  g r e a t  in d u s tr ie s  a re  on  
th e  ro a d  to  c o m p le te  S ta te  c o n tro l,  a  
m o st t im e ly  sp eech  h a s  b een  m ad e  by  
a p ro m in e n t  B r i tish  in d u s tr ia l is t .  W e  
re fe r  to th e  sp eech  of th e  c h a irm a n  of 
L ev e r B ro th e rs  a n d  U n ile v e r , L td .,  a t 
th e ir  a n n u a l  m ee tin g . M r. G eoffrey  
H e y w o rth  m a d e  l i t t le  d ire c t re fe re n c e  to 
p o lit ic s , a n d  th e  p u re ly  b u sin ess  
c h a ra c te r  o f th e  a d d re ss  g a v e  ad d ed  
w e ig h t to h is  su rv e y  of a  g re a t  m o d ern  
e n te rp r is e  a t  w o rk  u n d e r  p ro g re s s iv e  
m a n a g em e n t. M r. H e y w o rth  b e g a n  by  
re m in d in g  th e  sh a re h o ld e rs  th a t  th e  
m a in  p u rp o se  of a n  a n n u a l  m e e tin g  is  
to  e n a b le  th em  to  v o te  “  fo r  o r a g a in s t  
th e  c o n tin u a tio n  in  office o f th e  b o a rd  of 
d ire c to rs .”  I n  o th e r  w o rd s , th e  g o v e rn 
m en t o f in d u s try  is  a lre a d y  su b je c t to  
th e  d e m o c ra tic  p r in c ip le , a lw ay s  p ro 
v id ed  (as in  n a tio n a l  a ffa irs) th a t  th o se  
e n ti t le d  to v o te  ex erc ise  th e ir  re sp o n s i
b ility . I n  o rd e r  th a t  sh a re h o ld e rs  m ay  
h a v e  th e  n e c e s sa ry  in fo rm a tio n  o n  w h ich  
to  b ase  th e ir  v iew s, th e  U n ile v e r  B o a rd  
vvill in  fu tu re  is su e  a  re v ie w  in  a d v an c e  
o f  th e  m e e tin g , in  a  fo rm  w h ich  m ay



4 2 8 THE CH EM ICA L AGE N o v e m b e r  i o ,  19 4 5

w ell becom e a  m o d e l fo r  B r i tish  in d u s 
try  as a  w h o le . I t  r e v e a ls  a  b re a d th  of 
v is io n  a n d  a sen se  o f v a lu e s  w h ich  a re  
e n c o u ra g in g  in  th ese  d a y s  w hen  so 
m an y  a sp e c ts  of p r iv a te  e n te rp r is e  a re  
su b je c t to  ill- in fo rm e d  c ritic ism . ■

A New Type of R eport

R E F E R R I N G  firs t to t r a d in g  o p e ra 
tio n s , u su a lly  p re se n te d  in  te rm s  of 

fin an ce , U n ile v e r  c o n s id e r th a t  m ere  
sa le s  f ig u res  w ill  n o t be  a p p ro p ria te .
“ W e  n e v e r  th in k  o f o u r  o p e ra tio n s  in  
th a t  w ay  o u r s e lv e s ; w e th in k  of to n s  of 
ra w  m a te r ia ls ,  c ases or. to n s  of so ap , 
p o u n d s  o r  to n s  o f m a rg a r in e  a n d  so o n .”  
A s fo r t r a d in g  re su lts ,  w h ich  a re  re a l ly  
h is to r ic a l  re co rd s , i t  is fe lt  to b e  n e ith e r  
w ise  fo r  th e  sh a re h o ld e r  n o r  f a ir  to th e  
B o a rd  to  fo rm  a  ju d g m e n t w h o lly  on 
th e se  re co rd s . “  D ec is io n s  a re  m ad e  on 
th e  b a s is  o f e s tim a te s , p ro je c tio n s , s u r 
veys a n d  g u esses. T h e  la p se  o f tim e  
b e tw een  th e  d ec is io n  a n d  its  f ru i tio n  in  
th e  fo rm  of- p ro fit o r lo ss  v a r ie s  fro m  a 
te rm  of y e a rs  to  h o u rs , a n d  d u r in g  a ll  
th is  tim e  th e  fa c to rs  th a t  d e te rm in e d  th e  
d ec is io n s a re  c h a n g in g .”  I t  is u se fu l 
to b e  re m in d e d  of th e  e le m e n t o f r isk  
th a t  e n te rs  in to  th e  o p e ra tio n s  e v en  of 
th e  la rg e s t  b u sin esse s, s in ce  a l l  too  m an y  
p e o p le  n o w  a ssu m e  th a t  t r a d e — p a r tic u 
la r ly  in  s ta p le  c o m m o d itie s  l ik e  so a p — 
is a  m o re  o r  le s s  a u to m a tic  p ro cess  
c a l l in g  fo r  th e  m in im u m  of s k i l l  in  its  
d irec tio n .

T he Road to  C o-operation

ON  th e  su b je c t  of th e  m a n a g e m e n t 
of s ta ff, M r. H e y w o rth  sa id  th a t  th e  

B o a rd  seeks to  m ak e  e v e ry  m em b e r of 
th e  o rg a n is a t io n  “  fe e l a  p a r t  a n d  n o t 
a n  a p p e n d a g e  of th e  w h o le  ”  a n d  a im s 
a t  e n s u r in g  p ro m o tio n  on m e r i t  T h is  
a sp e c t o f th e  U n ile v e r  a c tiv it ie s  is 
f a c i li ta te d  by th e  in te rn a t io n a l  c h a ra c te r  
o f th e  b u sin ess . M an y  of th e ir  ex ecu 
tiv e s  h a v e  w o rk ed  in  m o re  th a n  one 
c o u n try , p ro v id in g  “  a  m o st effec tive  
m ea n s  o f b re a k in g  d o w n  p re ju d ic e s  an d  
b e g e tt in g  a  w i l l in g n e s s  to  a d o p t new  
a p p ro a c h e s  to  o ld  p ro b le m s .”  T h e  fa c t 
th a t  m a n u fa c tu re  a n d  re se a rc h  a re  c a r 
r ie d  o n  in  m a n y  c o u n tr ie s  c o n tr ib u te s  to  
th e  p ro g re s s  off th em  a l l ;  “  so m u ch  so 
th a t  i t  is  d ifficu lt to  say  h o w  m u ch  of 
o u r  e x p e rie n c e  is  d e r iv e d  fro m  h o m e 
so u rces a n d  h o w  m u ch  fro m  a b ro a d .”  
B u sin e ss  th u s  show s th e  w a y  to  a ch iev e

c o -o p era tio n  b e tw een  p e o p le s  a n d  co u n 
tr ie s  in  th e  se rv ice  o f a  com m on  
p u rp o se . T h e re  is a  p re ss in g  n eed  
fo r  th is  e x a m p le  to be  fo llo w ed  if  B ritish  
in d u s try  is to re su m e  th e  w o rld -w id e  
le a d e rs h ip  w h ich  m a rk e d  e a r l ie r  e ra s  of 
e x p an s io n . N o t o n ly  w ill t r a d e  benefit, 
b u t e ffec tiv e  fo u n d a tio n s  w ill be la id  fo r 
a  la s t in g  p eace.

G eologists Look Ahead

F o r e t h o u g h t  is n o t a n  e sp e c ia lly
n o tic e a b le  v i r tu e  a m o n g  th e  B ritish , 

a n d  b ecau se  of th e  la c k  of i t  w e su ffered  
m o re  d u r in g  th e  la te  w a r th a n  p e rh a p s  
a b so lu te ly  n ecessa ry . N o w  a n d  a g a in , 
h o w ev er, we do com e acro ss  in s tan c es  
of how  c e r ta in  p e rso n s  m ad e  p ro v is io n  
a g a in s t  a  ra in y  d ay . T h e  w o rk  of th e  
G e o lo g ic a l S u rv e y  of G re a t B r i ta in  
is to  be  re co rd e d  a s  a n  e x am p le  of 
in te l l ig e n t  fo re th o u g h t, a n d  a  d e ta ile d  
e x p o sitio n , by  D r. W . D . E v a n s ,  of 
w h a t  th e  S u rv e y  d id  in  a id  of th e  w a r  e f 
fo r t  (b o th  b e fo re  a n d  d u r in g  h o s tilitie s )  
is  p u b lish e d  in  th e  O c to b er D isc o v ery . 
C h em is ts  a n d  m e ta llu rg is ts  ow e m u ch  to 
th e  e ffo rts o f  th e ir  g e o lo g ic a l co n fre re s . 
I t  h a s  lo n g  b een  knowm , fo r e x am p le , 
th a t  th e re  a re  e x te n s iv e  o c cu rre n ce s  o f 
n o n -fe rro u s  m e ta ls  in  B r i ta in ;  b u t  i t  w as 
th a n k s  to th e  S u rv e y  t h a t  m o n th s  of 
f ru i t le s s  se a rc h in g  a m o n g  o ld  t in  an ti 
w o lfra m  m in es in  C o rn w a ll w ere  
a v o id e d — th e y  'h a d  a lr e a d y  d e te rm in e d  
w h ich  of th e  v e in s  w ere  w o rth  w o rk in g . 
S im ila r ly ,  f ru i tfu l  e x te n sio n s  a m o n g  th e  
le a d , z inc , b a ry te s , a n d  f lu o rsp a r  d e 
p o sits  o f th e  N o r th  P e n n in e  a re a  w ere  
m ad e  p o ss ib le  by  th e ir  a i d ; a n d  so u rces 
o f fe ls p a r— u p  to  no w  p ra c t ic a lly  u n 
w o rk ed  in  B r i ta in — a n d  of m ic a  lo ca ted  
a n d  w o rk ed . G eo lo g ic a l re se a rc h  h a s  
fo u n d  a  m eth o d  o f d is t in g u is h in g  th e  
p a r ts  o f th e  M id la n d  iro n s to n e  o re-bed  
w h ich  a re  r ic h e s t in  i r o n ; a n d , m o re  
im p o r ta n t  s t i l l  w a r-tim e  in v e s tig a tio n s  
th e re  w ill le a d  to  th e  d e v e lo p m e n t o f 
l a r g e r  p i ts  u n h a m p e re d  by  p ro b lem s of 
d ra in a g e  a n d  la n d -re s to ra tio n . N o v e l 
m e th o d s  o f b o r in g  a n d  new  f lo ta tio n  
p ro cesses  h a v e  a lso  b een  d e v e lo p ed , a n d  
f in a lly — to  to u ch  on  a su b je c t w h ich  
d e m a n d s  a  c o m p le te  a r tic le  to  i ts e lf— if 
i t  h a d  n o t  b een  fo r th e  sy s te m a tic  w o rk  
on h y d ro g e o lo g y  c a r r ie d  o u t b e fo re  th e  
w a r , th is  c o u n try  w o u ld  h a v e  b een  faced  
w ith  m a n y  se rio u s  s itu a t io n s  in v o lv in g  
i ts  w a r- tim e  w a te r  su p p ly .
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Important N ew  Dielectrics
High Perm ittivity of Barium Titanate

b y  G . S T A N L E Y  S M IT H , B .S c .,  A .R .I .G .

TH E  discovery, recently  rep o rted  in 
Russia, of substances possessing very 

high perm ittiv ities appears likely to be of 
considerable p ractica l im portance in the 
field of d ielectrics. One substance in p a r ti
cu lar—barium  titan a te—has a perm ittiv ity  
much above 1000, which implies, for in 
stance, th a t if th is m ate ria l is used as the  
d ielectric  in a condenser the  electrical 
energy which may be stored  in the  conden
ser will be m ore th an  a  thousand tim es th a t 
possible in a sim ilar condenser, charged to 
th e  same voltage, bu t contain ing  a ir  as the  
d ielectric.

T he capacity , o r capacitance, of an iso
lated  conductor is defined as the  charge re 
quired to raise its po ten tial by one un it, 
i.e ., C = q /V .  T he presence of another 
charge in  the neighbourhood a lte rs the 
po ten tial of the first and may cause i t  to 
drop. T h is is the  case when the  second 
charge is one which has been induced by 
the first and the  decrease m ust obviously 
produce an increase in the capacitance if 
the charge rem ains unalte red . Such a sys
tem form s a condenser. T he value of the 
capacitance may be calculated  from the 
dimensions alone, and it may be expressed 
in units of length. In  th is it is assumed 
th a t the n a tu re  of the m edium  betw een the  
p la tes o r o th er conductor p a rts  of the con
denser need no t be considered. A ctually, 
however, the  m edium  has a g reat effect. I t  
m ust, of course, be an in su lato r, b u t there  
comes in to  play here a  p roperty  of the  m ate
rial which has to be d istinguished from its  
non-conductivity, th a t is, its d ielectric  
capacity .

C a p a c ita n c e  V a lu es
W hen capacitances of condensers con

tain ing  different m edia bu t otherw ise alike 
are com pared it  is found th a t a  condenser 
contain ing  a ir gives p ractica lly  th e  sam e 
value as th a t  w ith a vacuum  betw een the 
p lates and th a t all the  o th er condensers give 
h igher values ranging up  to 81 tim es (in the  
case of pure w ater) th a t of th e  capacitance 
of the  vacuum  o r a ir  condenser if th e  obser
vations are restric ted  to common substances. 
These values, expressed on a  scale w ith unity  
as th e  figure for a vacuum , are  independent 
of the  shape or dim ensions of th e  conden
ser, and ,are constan ts fo r th e  various m ate
rials. The p ro p erty  so m easured w as form 
erly known as th e  specific inductive 
capacity  o r the d ielectric  constan t, b u t the 
term  perm ittiv ity  is now commonly used. 
T he form ula for the capacitance of a  con
denser should, therefore, be w ritten , C =

K g / V, where K  is th e  perm ittiv ity  of the 
m edium . The constan t appears also in  th e  
expression for Coulom b’s law. Thus, in  a 
m edium  of perm ittiv ity  K ,  th e  force betw een 
two charges q and q', separa ted  by a  d is
tance r, is q q '/K l2.

The perm ittiv ity  of a  substance is a ques
tion of the  d isplacem ent of the  electrical 
charges in the  m ateria l under the  action of 
an ex te rn a l e lectric  field. The po larisa tion , 
as it is called, is norm ally a  com bination of 
two or th ree  distinguishable types of p o lar
isation. One type is  due to the  fac t th a t 
all substances a re  m ade up  of atom s each 
contain ing  positively and negatively charged 
p a rts  which tend  to be displaced from  th e ir  
positions of equilibrium  by the  action of an 
electric  field so th a t  th e  cen tre  of gravity  
of the  positive charge no longer corresponds 
w ith  th a t of th e  negative charges. As a 
resu lt we have the type of polarisa tion  
known as e lectronic. E ach  atom  obtains 
an “ induced dipole m om ent.”

P e r m a n e n t  D ip o le  M o m e n t
In  general, however, we are  no t dealing 

w ith isolated atom s or even with compounds 
of atom s of the  sam e kind  b u t w ith sub
stances in w hich unlike atom s are combined 
to form molecules. In  th e  la t te r  case, th e  
cen tres of g rav ity  of th e  positive anil nega
tive charges may be displaced by the  effect 
of com bination alone and th e  molecule is 
polarised already before i t  encounters an 
ex ternal e lectric  field—it has a  “  perm anent 
d ipole m om ent.”  In  an  e lectric  field th e  
p o lar molecules tend  to o rien ta te  th e ir  axes 
in  the  d irection  of the  field, and a  d isp lace
m ent of the  atom s in each molecule iakc3 
place. T here  is p resen t, th erefo re , a  po lar
isa tion  th rough  o rien ta tion  of th e  dipoles 
and a polarisa tion  due to  th e  displacem ent 
of the ions of opposite signs—ionic p o la r
isation—in addition  to the  electronic p o lar
isation . These all rep resen t d isplacem ents 
of e lectric  charges from  a n a tu ra l position 
of equilibrium , and the  m ate ria l in which 
they  occur m ust in  consequence possess an 
ex tra  am ount of energy due to its presence 
in the  e lectric  field. U nder sim ilar condi
tions the  density  of energy of an e lectric  
field in a  substance is  clearly  g rea te r than  
th a t in a vacuum . T he perm ittiv ity  is a 
m easure of th is  effect.

Most substances norm ally used as insula 
to rs  possess fairly  low perm ittiv ities—about 
2.5 fo r ebonite and transfo rm er oil, and 
about 6-7 for m ica, glass, and porcelain— 
b u t values of the o rder of 100 w ere obtained 
a few years ago in a study  of th e  dielectric
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properties of ru tile  (titan ium  dioxide) and 
ceram ics based upon ru tile . In  R ussia work 
on the  p e rm ittiv ities of such compounds has 
been actively pursued ever since 1930 when 
Ioffe pointed  out the  p ractica l possibilities 
of th e ir  app lication  as dielectric . V ul, who 
was closely associated with Ioffe in th e  early 
stages of the w ork1 and subsequently  carried  
out a num ber of investigations w ith  o ther 
w orkers a t  the  In stitu te  of G enera l and 
Ino rgan ic  C hem istry, has recen tly  given an 
account2 of some fresh  discoveries which 
ap p ear to rep resen t the m ost fru itfu l p a r t of 
the  w ork so far. These are  concerned w ith 
the  tita n a te s  of the m etals of the second 
group of th e  periodic tab le—beryllium , ca l
cium , stron tium , barium , m agnesium , zinc, 
and cadm ium —w hich w ere obtained by 
heating  m ix tu res of the  powdered m etallic  
oxides w ith  titan ium  dioxide un d er pressure  
to about 1500 "C . T he perm ittiv ities of the  
com pounds so form ed are  given in the ac
com panying table.

T h is tab le  ind icates the  crystallographic  
type (wherever possible), the size of th e  
m etal ion, and the  value of the  ionic p o lar
isa tion  fo r the  purpose of understand ing  th e  
perm ittiv ity  figures. I t  appears th a t  the  
tita n a tes  may be divided into two groups 
of different p erm ittiv ity  ranges and of d if
fe ren t crystallographic type—the perovskite 
type and the ilm enite  type (the 'm inerals 
perovskite and ilm enite are  tita n a tes  of cal
cium and of fe rrous iron  respectively). I 11 
each group th e  p erm ittiv ity  increases w ith 
the ionic po larisa tion , b u t i t  m ust be sup
posed th a t th e  bonds betw een th e  ions of 
different signs in the  perovskite crystallo 
g raphic la ttice  a re  w eaker th an  those in the  
ilm enite la ttice .

T he u n it of the  perovskite  la ttice  is a cube 
w ith  an  a lkaline  earth  ion a t  th e  cen tre , 
w ith  titan iu m  a t the corners and oxygen nt 
th e  m iddle of each edge. As one passes 
from  beryllium  to barium  in th is group the  
rad ius of the  ion increases, the  edge of the

M etal fon n in g  
titana te

P erm ittiv ity Lattice  type R adius of 
m eta l ion1 
(10- s cm.)

Ionic polarisation2 
( I 0 - 2* cm .')

B eryllium 70 not established 0.34 0.008
Calcium 115 perovskite 1.06 0.47
S tron tium 155 do. 1.27 0.86
B arium 1200-3200 do. 1.43 1.56

M agnesium 17 ilm enite 0.78 0.09
Zinc 30 not established 0.83 0.28
Cadmium 62 ilm enite 1.03 1.08

1 According to Goldschmidt.

F ig .  I .  V a r ia t io n  of c a p a c i ty  of b a r iu m  
t i t a n a t e  c o n d e n s e r  w i th  t e m p e r a tu r e .

1 According to Pauling.

e lem entary  cube gets longer, the d istance 
betw een th e  ions becomes g rea ter and the 
bond betw een them  becomes progressively 
w eaker. T h is produces an increase of the 
ionic po larisa tion  and , coupled w ith the fact 
th a t the electronic polarisa tion  also rises, 
leads to high values for the d ielectric  per
m ittiv ity  which a tta in s  an extrem ely high 
figure in the  case of barium  titan a te .

T he lower of the two figures for th e  pe r
m ittiv ity  of barium  titan a te  shown in the 
table re fe rs  to compounds which were found 
to  be slightly  porous. T he high figure of 
3200 was ob tained  when very g reat pressure 
was used in p rep arin g  the sam ple. T h is 
value is ex trao rd in a rily  high even for the  
perovskite  group. I t  m ay be explained by 
the  fact th a t the  crystal of barium  titan a te  
is the  only one in th is group which h as the  
side of its  elem entary  cube g rea ter in length  
th a n  th e  sum of the  d iam eters of the  ions 
of oxygen and titan ium , which occupy posi
tions thereon. Thus, th e  d istance betw een 
th e  cen tres of the  ions is g rea ter th an  the 
sum of th e ir  rad ii. T he open stru c tu re  
which th e  m olecule possesses would appear 
to  be the  reason for th e  re la tively  g reat 
p o larisa tion  which occurs un d er the  action  
of an  ex ternal electric  field.

T o th e  same cause would have to  be re-
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ferred  certa in  peculiarities which have been 
observed by Vul in connection w ith the  effect 
of tem pera tu re  upon the perm ittiv ity . These 
are ind icated  in F ig . 1, a  g raph  showing 
the way in which the  capacity  of a  
condenser containing barium  tita n a te  varies 
w ith the  tem perature. One may suppose 
th a t researches which are  now being made 
on o ther physical p roperties of th is sub
stance are  likely to  prove of g reat in te rest.

Io f fe  and VUL, Elektrichestoo, 19:it, No. 12 (in  
Russian).
B. i t .  VcL, Herald of Academy of Science, 19-15, No. 4, 
107 (In Xtussian).

New Antimalarial
- I m p o r ta n t  B r i t i s h  D is c o v e ry

A N EW  compound fo r the  trea tm en t of 
m alaria  has been discovered by a team 

of B ritish  w orkers—I.C .I . chem ists and 
biologists who have been research ing  in to  
an tim alaria l specifics since 1942.

T his is an event of the  lirs t im portance 
in  chem otherapy—for th ree  reasons. F irs t, 
the new drug—which un til recently  was 
known as 4888 and is now to be d istrib u ted  
in  a form  to be known as P a lu d rin e—ap 
pears a t a  tim e when m easures to counter 
m alaria  are  of v ita l consequence. Secondly, 
it m arks a  revo lu tionary  d ep artu re  in  a n ti
m alaria l research , since i t  is a  m uch sim 
p ler compound than  any an tim alaria l h ith e r
to known. F ina lly , i t  is m ore powerful and 
has a m uch w ider influence on m alaria  th an  
any known specific.

T here  a re  th ree  requ irem ents of th e  pe r
fect an tim alaria l. F irs t ,  it should act as a 
preven tative  against in fec tion ; i.e ., it 
should be prophylactic  in action. Second, 
it should con tro l the  sym ptoms of the 
pa tien t actually  suffering from m alaria . 
T h ird , it should prevent relapses, one of 
the w orst featu res of th is dangerous disease. 
Quinine and m epacrine have proved m ost 
valuable fo r the- second purpose, bu t only 
p a rtly  succeed in the  first since they m erely 
p revent, under the best circum stances, 
symptoms from developing. F requen tly , a 
small num ber of parasites still rem ain  alive 
in the infected  p a tien t, however, and it is 
common fo r such a p a tien t to  develop 
m alaria  some tim e a fte r  leaving th e  m alaria- 
infested region. In  add ition , quinine and 
m epacrine have no value in preventing r e 
lapses of benign te r tian  m alaria , one of th e  
commonest forms of th e  disease.

In  1943, a  team  of I .C .I .  research  w orkers 
a t B lackley, n ear M anchester, discovered th e  
existence of an tim alaria l activ ity  in a class 
of com pounds h ith e rto  unexplored for th is  
purpose. T h is was a resu lt of close colla
bo ra tion  in  the same organisation  betw een 
organic chem ists and biologists, the  only 
com bination which could hope to achieve 
any w orthw hile resu lts  w ith a problem  of

this m agnitude. T he chem ists were exp lo r
ing new fields, and the biologists were tes t
ing th e ir  p roducts w ith the  aid of novel 
m ethods. They were no t seeking to d is
cover an o th er quinine substitu te , b u t to find 
an  en tirely  new type of drug  th a t  would 
solve the h itherto  unsolved problem s of 
m alaria  therapy . The first essentia l was 
fo r the  biologists to discover m ethods of 
testing  to guide th e  a ttack  on these p ro b 
lems. The successful achievem ent of th is 
m ade all the re s t possible. T h is w ork led 
to the discovery of P a lu d rin e—a  compound 
which m arks a fresh tu rn in g  point on the  
road  to  the conquest of m alaria .

M e d ic a l C o lla b o ra t io n
These researches have been carried  out 

in collaboration  w ith the  M edical R esearch 
Council. P a lu d rin e  was first adm inistered  
to hum an p a tien ts  early  th is year by the  
L iverpool School of T rop ical M edicine, the  
w holehearted co-operation of which, from  
the ou tset, has given the  u tm ost p ractica l 
help and encouragem ent. A fter more th an  
100 cases had been successfully trea ted , 
supplies of th e  new drug , by arrangem en t 
w ith the  M edical R esearch Council, were 
flown to A ustra lia  fo r most extensive clini
cal tria ls . T h eir resu lts  have confirm ed 
th a t th is new drug  is no t only more effec
tive, bu t is also considerably less toxic th an  
e ith e r m epacrine or quinine.

P a lu d rin e  is m ore effective th an  e ith e r 
m epacrine or quin ine in its  p ro tective  action 
against the  infection from th e  b ite  of a 
m osquito, and it may be th a t  su itable 
dosage will afford com plete protection. 
P a lu d rin e  is considerably easie r to  m anu
factu re  th an  m epacrine o r pam aquin. I t  
is colourless, and does not produce the 
undesirable yellowing effect encountered  
in most cases trea ted  w ith  m epacrine. I t  
is much m ore pow erful in its  action , one 
p a r t  of P a lu d rin e  being equivalent to a t 
least 3 p a rts  of m epacrine o r 10 of quinine.

Among recently  published trad e  lite ra tu re  
is the second num ber in  J .  W . T o w e r s  &  
C o m p a n y ' s valuable newr series of booklets, 
en titled  Toirers’ Laboratory N ew s, issued 
from V ictoria  H ouse, W idnes, Lancs. T he 
in troductory  note gives some idea of the  p a r t 
played by the  company in  th e  w ar effort, 
I t  goes on to describe various scientific a p 
pliances m anufactured  by the company, 
among which is the  convenient “ Longlife ”  
C ondenser. T h is has the  advantage of being 
read ily  taken  a p art fo r cleaning, and of 
having all its  p a r ts  in terchangeab le. An 
ap p ara tu s of in te res t to th e  organic chem ist 
is the  Tow ers M icro-M olecular S till, which 
is m ade th roughout of h eat-resis tan t glass 
and it fitted w ith s tan d ard  jo in ts. The 
value of labora to ry  tub ing  m ade from  poly
vinyl chloride (PVC) is also stressed.
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Calcium Production in U .S.A .
The Ferro-silicon Process

P R O D U C T IO N  of h igh-purity  calcium  the p lau t from  m agnesium  to calcium . The
m etal by therm al reduction  of calcium  p resen t ou tp u t is believed to be well in  ex

oxide under vacuum  is one of the in te test- cess of 1944 world production,
ing w ar-tim e developm ents in  m etallurg ical In  th is discussion of the process, doubt-
processes. W hile the basic p rincip les in- leSs m uch of the  inform ation set fo rth  will
volved have been known for m any years, be fam ilia r to those who have knowledge of
p ractica l com m ercial operation  was first de- the  Pidgeon process for the  production  of
veloped a t the  Defense P la n t C orpora tion ’s m agnesium  by th e  reduction  of calcined
m agnesium  u n it located in C anaan, Conn., dolom ite w ith ferro-silicon under vacuum ,
operated  by th e  New E ngland  .Lime Co., How ever, any descrip tion  which did not
according to an a rtic le  by M r. P . H . S trau b  cover th is ground would be of little  in te rest
in the A ugust issue of Chemical and M etal- to those no t acquainted  w ith m agnesium .
lurgical Engineering. T he location  was T he prim ary  m ateria l en tering  in to  the
chosen because of the existence of dolom ite process is calcium  oxide. A cheap - pro-
deposits of high p u rity  and low alkali m etal duct of adequate  purity  is obtained by cal-
eon ten t. eining the n a tu ra l lim estone from  the

F i r s t  E x p e r im e n ts  ^ diur' s ‘lo r r ie s -  A typ ical analysis of both
the  stone and the calcine a re  given in the  

In itia l experim ents on the  production  of accom panying table,
calcium  m etal were undertaken  largely as Lim estone, Calcine,
a m atte r  of academ ic in te res t. Since the  per cent. -per cent.
tim e and efforts of the en tire  staff had been Loss on ignition  ... 43.71 0.50
devoted to magnesium production , Very little  CaO   05.19 97.55
prelim inary  knowledge has been available S iO , and insolubles 0.40 0.70
for guidance. I t  had  been known only th a t  F e 30 4, A120 ,    0.34 0.60
the reduction  of alkaline e a r th  oxides with MgO   0.36 0.65
alum inium  had been proposed by several N a ,0 ,  K ,0  .................  0.005 0.009
w orkers, and th a t the tem perature-vapour S tone is calcined in  ro tary  k ilns and
pressure  curve for calcium  and th e  therm al is e ither ground to  approxim ately  60 pe r
balance of probable reac tions ind icated  th a t  cent. —200 mesh, in  Raym ond m ills, o r
m etallic calcium  m ight be produced under shipped to  C anaan as g ran u la r lime to be
the  conditions ex isting  in the m agnesium ground.

re WhHe p relim inary  runs m ade in single A lu m in iu m  R e d u c in g  A g e n t
re to rts  of magnesium furnaces were moder- T he reducing agent which has been found
ately successful, no fu rth e r work was under- to be most sa tisfactory  is alum inium  pow-
tak ën , as m agnesium  was nt_ th a t tim e still der of reasonably high p u rity . F o rtu n a te ly ,
on the  c ritica l lis t and n e ith e r tim e nor the bag-colleetor dust produced as a  w aste
facilities were available for fu rth e r study of product in the  p rep ara tio n  of alum inium
calcium . T he opportun ity  for continuation  pow der by a tom isation of virg in  alum inium
of the work was presented  with the reduc- has prove'd to be a source of m ate ria l pure
tion  of m agnesium  p roduction  early  in  enough for general use and-in  adequate  sup-
the  autum n of last year. In  the  m eantim e, ply a t  an economic price. T h is is, typically ,
inquiry  had ind icated  th a t th ere  m ight be a 96-99 pe r cent, alum inium , th e  p rincipal im-
substnn tial dem and in  the  m etallu rg ical and p u ritie s being iron and alum inium  oxide,
chem ical industries for high-purity  calcium  Atom ised secondary m etal may be used pro-
m etal a t the  economic basis m ade possible vided th a t the  lower boiling m etals, notably
by th is  process. A lim ited program m e was, magnesium  or zinc, a re  not p resent in sub-
therefo re , la id  ou t for experim ental pro- stan tia l am ounts.
duction. C alcined lime is  stored  in  a  bin from

In  norm al tim es, the in itia tio u  and de- which it  is discharged in to  a ba tch  weigher,
velopm em  of com m ercial p roduction  would A lum inium  is received in drum s which are
doubtless have been slow. H ow ever, w ithin d ischarged th rough  special funnel heads
a  few weeks knowledge of th is developm ent into a sm all hopper with a closed top  to
reached  the  U .S . Arm y S ignal C orps which avoid dust explosions. T h is also dis-
was confronted w ith the  necessity of obtain- charges into the batch  weighing hopper,
ing  large  quan tities of calcium  hydride to From  the weighing hopper the  raw
be used as a  po rtab le  source of hydrogen m ateria ls are  discharged by gravity  into
fo r the inflation of w eather observation vertical-shaft m uller ro ll m ixers. T he mix
balloons. T his dem and, coupled with some is conveyed by m eans of a screw conveyor
production  fo r industry  in  genera l, resu lted  to a bucket e levator, which discharges in to
in the conversion of a substan tia l po rtion  of a storage hopper over a K om arek-G reave3



N o v e m b e r  i o ,  19 4 5 THE CH EM ICA L AGE 433
roll-type b riquetting  press. It is necessary 
to b riquette  w ithout th e  a id  of binding 
m edia, since the d istillation  of these would 
in te rfe re  w ith the establishm ent of vacuum 
la te r  in  the process and likewise, if of 
organic base, would reac t w ith the  calcium 
m etal to form  calcium  carbide. How ever, 
a t  p ressures of 80 to 90 tons per sq. in ., 
coheren t b riquettes of reasonable m echani
cal s treng th  are secured.

F o r  convenience in charging, and to secure 
some degree of p rotection  from  atm ospheric 
hum idity  during  the  in te rval betw een b r i
quetting  and furnace charging, the  b r i
quettes are bagged in m anila pap er upon 
d ischarge from the  press, and placed on 
c a rts  for delivery to the  furnaces.

F u rn a c e  D e s ig n
The regenerative  type autom atic reversing 

fu rnaces a re  fired w ith p roducer gas 
having a h ea t value of about 150 B .Th.U . 
per eu. ft. E ach contains 20 horizon tal re 
to rts  of 15/28 N i-Cr alloy 10 in. in 
d iam eter w ith a l j- in . wall. R e to rts  
a re  indirectly  h eated , a carborundum  
floor serving to p reven t contact w ith 
com bustion gases and to  avert unduly 
rap id  oxidation. The ho t zone of the 
re to rts  in w hich reduction  and d istillation  
tak e  place is 8 ft. long. E x tend ing  through 
the  wall of the  fu rnace a re  the  cold ends in 
which the m etal is condensed. Those are 
2 ft. long and are  of m ild steel with a w ater 
jacket extending back 12 in. from the  face. 
T he w ater jack et provides cooling capacity 
for condensation of the m etal from  the 
vapour phase and also serves to pro tect the 
ru b b er sealing gasket on the  head plate.

F o r the  purposes of the vacuum system, 
re to rts  are joined by headers into five banks 
of four re to r ts  each. E ach header is con
nected through 4-in. steel pipe w ith welded 
jo in ts to a two-stage vacuum pum ping sys
tem. T he first stage is used to exhaust 
th e  re to r ts  in itially . Vacuum is provided by 
two m echanical pum ps, each having a 
capacity  of 100 cu. ft. pe r m inute. A glass 
cloth filter in  the line between the  headers 
and th e  pum p serves to  catch  any b riquette  
dust d raw n in to  the  system.

T he second stage line  is connected through 
a m ercury diffusion pum p to m echanical 
pum ps having a capacity  of 100 cu. ft. per 
m in. I t  is used to  m ain tain  low vacuum 
throughout the operation  cycle a fte r the  
in itial evacuation. B y m eans of suitable 
p iping arrangem ent and valves, m echanical 
pum ps may be used on e ither stage as s tan d 
bys. E ach re to rt, each  pum p, and both 
lines may be isolated from  the re st of the 
system by valves.
’ M echanical pum ps are  provided with an 

oil seal by m eans of a continuous supply of 
c ircu la ting  oil. Oii from th e  re tu rn  line is 
filtered through a bed of diatom aceous 
earth , passed through an electrically  heated

recla im er to remove m oisture, and re tu rn ed  
to a  storage tan k  for recircu la tion .

R eturn ing  to  process operation , bagged 
b riquettes a re  charged in to  the fu rnace re
to rts  using a  loading chute and charge bar. 
Removable condensers m ade of steel pipe 
10 in. in d iam eter by 20 in. in  length are 
placed in  the cold end cham ber. Next the 
“ sodium -shields,”  which a re  baffle plates 
designed to effect selective condensation of 
low-boiling sodium  and potassium , are  placed 
in position tow ard  the  ou ter end of the con
denser. As soon as the  flame from  the paper 
bag dies down, head plates a re  seated by 
first opening the  re to r t  valves on eacli bank , 
and then the  valves on the  roughing line.

All re to rts  a re  d raw n down to a pressure 
of about 400u . T his requ ires 1-2 h r. de
pending upon m oisture content of the lime 
and residual CO,. Slow draw  down is indi
cative of leaks in lines, head gaskets, or 
re to rts , which m ust be isolated and cor
rected . W hen  the  400w level is reached, the 
fu rnace is cu t over on the  second vacuum 
stage and pressures of 20u or less should 
be obtained w ithin 2J-3 hrs. of the  sealing 
of the  heads.

R e c o rd in g  I n s t r u m e n t s
R oughing vacuum s are  determ ined 

periodically  by m eans of a M cLeod type 
m ercury gauge connnected to the  roughing 
line. Second stage vacuum  is indicated 
once every 5 m in. on each bank by an auto
m atic recorder actuated  by a therm ocouple 
in  the vacuum line. Leaks a re  im m ediately 
indicated  and may be isolated and repaired . 
F a ilu re  to m aintain  vacuum resu lts  in  low 
yields, poor ap p aren t density  of deposited 
m etal, and excessive form ation of oxide and 
n itrid e . F u rnace  tem pera tu res are con
tro lled  autom atically , gas p ressure  ’ being 
reduced as the  tem pera tu re  rises. D is
charging of the fu rnace and charging of th e  
re to rts  lowers th e  tem pera tu re  of th e  fu r
nace 55° to 85° C ., and 3-4 hrs. are 
requ ired  to recover to a m axim um  of 
1200°C., which is set no t as a  m a tte r of 
reac tion  efficiency, bu t ra th e r  as a  m axi
mum to avoid early  re to r t  collapse.

Calcium  is liberated  in the  ho t section of 
the  re to r t  and passes to the  cold end by 
diffusion, where i t  is condensed from  the 
vapour to  the solid phase. T he operating  
cycle may vary from  8 to 24 hrs. A t th e  
end, the  line  valve is closed and the  vacuum 
broken by m eans of a  bleed valve in 
each header. H eads a re  rem oved; conden
sers draw n from th e  furnace w ith d raw bars 
and piled on carts. T he residue is draw n 
from  the re to rts  w ith alloy scoops and 
dum ped into hoppers beneath  each re to rt 
which are, in tu rn , periodically discharged 
into dum p trucks.
; T he inetal, upon rem oval from the  con

densers ,-is  in the form  of hollow cylinders 
with one end closed. I t  consists of crystal
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masses grown from the nuclei of in itia l de
posits on the condenser surface. Calcium  
crystals tend to be m ore dense and definitely 
form ed than  m agnesium , and tend  to  grow 
tow ards the  ho t end of the  re to r t ,  ra th e r 
th an  perpendicu lar to  the  condenser surface. 
The cool crystals have a very th in  film of 
oxide or n itrid e , ap p aren tly  form ed imme
diate ly  the vacuum  is broken, which effec
tively inh ib its  fu rth e r oxidation  or n itrid ing  
in con tact w ith a ir  du ring  cooling. T he film 
is iridescen t giving beau tifu l re fractory  
colours, usually blue or violet, bu t occasion
ally red  or golden.

T he cylinders of m etal a re  packed imme
diately  for shipm ent o r are  crushed on a 
hydraulic  press. W ith  m oderate heating , 
crystals may be ex truded  in to  bars which, 
while lacking s tru c tu ra l s treng th , are con
venient to handle in cu tting  exac t weights of 
m etal for alloying additions, and to  m achine 
in producing tu rn ings, which are the  p re
ferred  ,form  for the chem ical industries be 
cause of th e ir  high specific surface.

R e a c tio n  M e c h a n is m
T he m echanism  of the  reac tio n  is at p re 

sen t neither clearly  defined nor well un d er
stood. O bservation of furnace behaviour 
indicates th a t the reac tion  is endotherm ie, 
bu t to a lesser degree th an  is the case with 
m agnesium  where
2 (CaO.M gO) +  Si -> 2 M g +  2 C aO .SiO .

A H  =  638 kcal., o r 26.2
kcal. per g. Mg.

T he residue contains unreac ted  a lum i
nium , un liberated  m etallic calcium , and 
probably some unreacted  lime in addition 
to tru e  end-products, m aking even an a p 
proxim ate analysis quite  difficult. N either 
laboratory  m anpow er nor facilities have 
been available for any considerable study 
of the  residues nor of the p rincip les of the 
reaction . F rom  the  lim ited am ount of w ork 
done, and from  study of fu rnace efficiencies, 
i t  would ap p ear th a t several reac tions take 
place sim ultaneously.

T he m ajo r reac tion  is probably :
6 C a O + 2  A1 -> 3 Ca +  3 C aO .A l,0 ,

A l l  =  73.93 kcal. o r 0.62
kcal. pe r g. Ca.

C ontrol lim its on the  purity  of raw  m ate
ria ls  a re  d ic ta ted  by both operating  condi
tions and the  u ltim ate  purity  of th e  p roduct 
as req u ired  by its  final use. M oisture and 
residual CO. in  the  calcine delay the  e stab 
lishm ent of high vacuum , as both are evolved 
in the  heating  of the  charge. Excessive 
alkali m etal content in  the  lime in te rferes 
w ith rap id  deposition in the  condenser and 
resu lts  in spongy m etal. In  add ition , these 
m etals ign ite  spontaneously when vacuum  
is broken a t discharge, resu lting  in some 
h azard  to w orkm en where condensers are 
stuck.

Low-boiling iftetals norm ally encountered 
as im purities o r alloying ingred ien ts in  lime

and alum inium  a re  m agnesium , zinc, and 
m anganese. M agnesium and zinc ten d  to 
d istil in the  early  stages of the  reac tion  and 
concen tra te  a t the  in terface  betw een the  de
posited m etal and ihe condenser surface. 
Only a  p o rtion  of the  lower-boiling m etals 
contained in the  charge diffuses to th e  cold 
end and becomes incorporated  in  the  pro
duct, a substan tia l portion  being absorbed 
or filtered out by th e  b riq u ette  stru c tu re .

Oxide and n itride  are, in general, concen
tra ted  in the in itia l deposit, and also exist 
as a  very th in  film on the  surface of the 
crystals. M etal m ade in a  re to r t  having a 
slight leak will have some n itrid e  and oxide 
d istrib u ted  th roughout the m ass, bu t these 
are  readily  detected  by the appearance of 
the  inetai upon rem oval from  th e  furnace.

A small am ount of alum inium  tends to 
d istil over, o r is sw ept over as vapour along 
w ith calcium  and is found in h ighest am ount 
at. the tip  of the crystals. O ther m etals a p 
pear as spectrographic  traces.

Owing to the  difficulty of obtain ing  tru ly  
represen ta tive  sam ples, no accurate  typical 
analysis of the  calcium  m etal produced by 
th is process can be given, bu t i t  is b e 
lieved th a t  the  following are approxim ate 
p e rcen tag es: Calcium , 98-99; m agnesium ,
1.0 m axim um ; alum inium , .2 m axim um ; 
copper, .005-.01 ; lead, .005-.01 ; zinc, 005- 
.02; nickel, .005-.01; silicon, .005-,01 ; m an
ganese, .005-.02; iron , .002-.004; cadm ium  
.0005-.001; chlorine, no t p re sen t; nitrogen, 
.02 m axim um ; calcium  hydroxide, dependent 
upon age and exposure of m etal to atm o
spheric  hum idity—not sub ject to de term ina
tion  by analysis in fresh m etal.

A newly produced catalogue, published by 
G e o r g e  K e n t , L t d ., Luton and London 
(Publication  897/541) is dgvoted to the  com
pany’s M ultelec pyrom eters. The. in s tru 
m ents described are  of the  po tentiom etric  
type, for indicating , recording, signalling, 
or contro lling . The control m echanism s 
range from the  simple “  On-Off ”  type to  
the  “ V ariab le  Speed F loa ting  and P ro p o r
tiona l ’’ type, which p roportions h eat in p u t 
to dem and and m ain tains “  stra ig h t line ” 
control. E ach  in sta lla tion  . is  com pleted by 
valves and  m otorised un its , designed for 
every type of con tro l and ensuring  optim um  
resu lts  fo r every application . In  addition  
to the  usual contro l of tem pera tu res , the  
M ultelec instrum en t may be applied  to p ll 
m easurem ent and contro l, to the  con tro l of 
boiler feed trea tm en t, to  the m easurem ent 
of C O ., and to electro ly tic  conductivity  
m easurem ent.

The T urkish Government has, according 
to a  Swiss report, given permission to 
B ritish  and American oil interests to carry 
out investigations of territories likely to 
yield oil.
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Canada’s W ork on Atomic Energy*
New Plant Under Construction

CANADA lias been associated with 
scientific development in the field of 

atom ic energy since the tim e when R u th er
ford began his investigations on radioactivity 
in McGill U niversity in 1899. Investigations 
were, however, confined to university labora
tories until the  outbreak of war in 1939. 
From  th a t tim e, the interests of scientists 
working 011 th is subject in B rita in , the 
United States, Canada and France were 
directed to the possibility of a practical 
application. W ith  the fall of France, French 
scientists working on the problem were sent 
by Professor Joliot to join the B ritish 
scientists. In  October, 1940, information 
on this and other war research was in te r
changed between B rita in , the U nited States 
and Canada. Towards the end of 1942, the 
B ritish  proposed th a t an im portant section 
of the work should be carried on in Canada 
as a  joint enterprise. Accordingly, a joint 
laboratory of U nited Kingdom and Canadian 
staff was established in M ontreal under the 
adm inistration of the N ational Research 
Council. This laboratory now possesses a 
staff of over 340, by fa r the largest organi
sation ever created in Canada to carry out 
a single research project.

P l a n t  a t  P e ta w a w a

As a result of agreem ents reached between 
the three partner governments, the work of 
th is laboratory was closely co-ordinated with 
the trem endous research activ ity  in this field 
in the U nited S tates.

I ts  work led to the design of a pilot p lant 
for the production of atom ic bomb m aterials, 
now under construction a t Petaw aw a. 
Ontario, by Defence Industries, L im ited, as 
a pa rt of the combined U nited Kingdom- 
United States-Canadian programme. A 
branch of the N ational Research Council 
w ill be established there  in close association 
with the pilot p lan t to carry out research 
on the application of atomic energy in war 
and in industry , and on the use of its pro
ducts in research and medicine.

T he p lan t which is being built near P e ta 
wawa to produce m aterials for release of 
atomic energy will contaip uranium  and 
heavy w ater. W hen these m aterials are 
brought together in certain proportions and 
in sufficient quan tity , chains of fissions are 
set up and large quantities of energy are 
released from the  uranium  in a controlled 
and non-explosive way.

The basic process in the Petaw aw a plant 
is the production of fission in uranium  235 
by a slow  neutron . T he fission of a U-235 
a tom  releases high-speed neutrons ; these

* From Canadian Chemistry/ and Process Industries, 
August, 1945, 29, 554.

collide with the heavy w ater molecules w ith 
out being absorbed and so they lose speed 
until they in tu rn  produce fission. In  this 
way a slow neutron “ chain reaction "  is 
set up. This results in very large num bers 
of neutrons being set free. Some of these 
neutrons are absorbed in the U-238 atoms 
to produce plutonium . L ater, the uranium  
can he removed from the p lant and the 
plutonium  extracted chemically.

F u tu r e  P o s s ib i l i t ie s
Other neutrons can be absorbed in 

m aterials placed round the reacting uranium . 
By th is means, interesting new radioactive 
m aterials can be produced in large quantities. 
The p lant will therefore be a source of supply 
of such m aterials for the study of chemical 
and biological processes and for application 
in medicine.

Some of the energy of fission is released 
in the form of fast neutrons and energetic 
gamm a radiation. The reacting uranium  
m ust therefore be surrounded with a  great 
thickness of m aterial to absorb the neutrons 
in order to protect the working personnel 
from injurious effects. The intensity  of the 
fast neutron radiations is much greater than 
any previously available to physicists and 
presen ts g reat possibilities for research .

The greater part of the energy of fission 
appears in the form of heat generated in 
the uranium  m etal. This heat has to be 
removed by rapidly-flowing w ater or gas. 
The m etal surface tem peratures are too low 
at present for ,this heat to be used effectively 
for the generation of power, bu t there is a 
possibility that this lim itation may be re
moved by further work.

The design of uranium  fission plants pre
sents technical problems entirely different 
from anything previously encountered in 
industrial and engineering experience. I t  
requires the combined knowledge and tra in 
ing of experimental and m athem atical physi
cists, chem ists and engineers and experts in 
o ther sciences. Every im portant feature of 
design has been based on difficult calcula
tion, measurement 'a n d  experiment.

T his work for the  C anadian  p lan t h as 
been carried out by the M ontreal L aboratory, 
aided by such experience and inform ation 
from the U .S. project as was authorised by 
agreement. The laboratory presented the 
basic data to Defence Industries, L im ited, 
who have prepared detailed designs for the 
construction by the F raser Brace Company.

A  D is t in g u is h e d  T e a m
Some biographical notes of the leading 

workers on atom ic energy at the M ontreal 
L aboratory are appended.

D r .  C. J .  M a c k e n z i e ,  a c t i n g  p r e s i d e n t
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of the N ational Research Council since 1939, 
was confirmed president in M ay th is year. 
H e  is the Canadian representative on the 
Jo in t Technical Committee for co-ordinating 
the work on uranium  and atom ic energy in 
the joint programme of the three nations.

P r o f e s s o r  J .  D . C o c k c r o f t , Jackson ian  
Professor of N atural Philosophy, U niversity 
of Cambridge, went to Canada in April’, 
191-4, to assume the  duties of director of the 
M ontreal L aboratory. *

D r. E . W . R. S t e a c ie , deputy  d irec to r 
of the  M ontreal Laboratory , N ational Re
search Council, was appointed Associate 
Professor of Chemistry a t McGill in 1937 
and has been director of the  Chemistry D ivi
sion Of the National Research Council since 
1939.

D r . P ie r r e  A u g e r ,  born in  1902, is fo re
most among the younger generation of French 
physicists and is a professor at the Sorbonne. 
After the fall of France he accepted a v isit
ing professorship a t the University of Chicago 
and later joined the N .R.C. project. H e 
recently took over the  position of D irecteur 
de l ’Enseignem ent Supérieur in  the  M inistry 
of N ational E ducation in Paris, after com
pleting his work a t  M ontreal.

A n  E sc a p e  f ro m  F r a n c e
D r . H . H . H alban led the  first group of 

scientists to  a rriv e  in C anada from the 
U nited  K ingdom , and to him  fell th e  task  
of organising the  M ontreal L abora to ry . 
W ith  D r . L .  K o w a r s k i , who has recently  
joined the M ontreal Laboratory , he partici
pated in pioneer research on uranium  fission 
under Professor Joliot in the Collège de 
France. The escape of these two French 
physicists from Bordeaux to England was 
accomplished by the E arl of Suffolk. They 
were able to bring w ith them  the greater 
part- of the world’s supply of 11 heavy w a te r,"  
which the French Government had bought 
from  the  N orsk H ydro Com pany ju s t before 
th e  invasion of Norway.

D r . G . C. L a u r e n c e  began the  research  
in the N ational Research Laboratories on 
uranium  fission in 1940. H e was joined in 
th is  work the  following spring by P r o f e s s o r  
B. W . S a r g e n t . Both of them  were E xhib i
tion  of 1851 Scholars in  the  Cavendish 
L ab o ra to ry  of Cam bridge U niversity .

P r o f e s s o r  F. A. P a n e t h , born  in  V ienna, 
left Germ any after the  accession of the 
Nazis to power, and is now head of the 
chem istry departm ent at- the U niversity of 
Durham .

D r . G e o r g e  P l a c z e k , a  native o f B rno, 
Czechoslovakia, carried on his w o rk  on 
theoretical atom ic and m olecular physics a t 
U trecht, Leipzig and Rome, and worked 
with Bohr a t Copenhagen. H e came to the 
M ontreal Laboratory in 1942, and was bead 
o f the Theoretical Physics Division un til his 
transfer in M ay, 1945.

P r o f e s s o r  G . M. V o i .k o f f  direc ts the

theoretical and m athem atical work of the 
M ontreal L aboratory. H is services have 
been lent to the project by the University 
of B ritish  Columbia. H e  was bom  in 
Moscow, but moved to Canada in 1924 and 
becam e n a tu ra lised  in 1935. H e has w orked, 
a t P rin ce to n  U niversity  and the U niversity  
of C alifornia, 011 the forces w ithin th e  
nucleus of the  atom  responsible for the 
energy released  in rad ioactiv ity  and in  
u ranium  fission.

M r. R. E. N e w e l l ,  who direc ted  the 
basic* engineering design of the Petaw aw a 
plant, was born in E ngland and was educated 
a t the U niversity of Cambridge. H e  was 
associated with M etropolitan-Vickers from 
1927-28, and from then until he joined the 
M ontreal L aboratory in 1942 was a member 
of the staff of 1 .0 .1 . responsible for the 
design of gasoline plants and ammonium 
plants. In  1941 he was a consultant on a 
uranium  research project in England,

S u r g e o n -C o m m a n d e r  C. B. P ie r c e ,
H .C .N .V .R ., is head of the Medical Section 
of the  M ontreal L aboratory, engaged in  re
search on the effects of radiation on living 
m aterials and in  th e  application in  medicine 
of radioactive m aterials to be made a t 
Petaw aw a. Associated w ith him  is D r . J .  S. 
M it c h e l l , who is the  M edical Officer in 
Charge of the Radiotherapeut-ic Centre, 
A ddenbrooke’s H osp ita l, Cam bridge.

In  addition to those m entioned, the  largest 
and m ost distinguished group of scientists 
ever assembled for a single investigation in 
any B ritish  country has worked in Canada 
on the  experim ental and development work 
on atomic energy.

ENDEAVOUR
. T h e  cu rren t num ber of E ndeavour  is one 

of the  m ost in te resting  th a t has y e t ap 
peared , a t any ra te  to the chem ist. D r. 
R . E. S lade inform s his read ers  of the  p re 
sent position regard ing  the  specificity of 
poisons, w ith p a rticu la r  reference to  m eth- 
oxone and gam m exane. T here  is a  wide 
field of study here fo r physiological chem 
ists. D r. H . W . Thom pson deals w ith  the  
rem arkab le  new developm ents in chem ical 
spectroscopy, and his observations on th e  
technique of the  v ibration  spec tra  of large 
m olecules, w ith  in fra-red  absorption , is p a r
ticu larly  faseinating. T h is new analy tical 
m ethod, as he says, prom ises to have wide 
app licab ility  in o rganic chem istry. More 
specialised, and even m ore im m ediately 
strik ing , a re  the h ith e rto  unpublished e x 
perim ents carried  ou t by D r. A lexander 
Haddow, D r. K. M. R udall et al. on the 
artificial coloration  of anim als’ coats. The 
non-chem ical articles reach  an equally hiali 
s tan d ard , and the  illu stra tions a re  of the  
excellent, qua lity  th a t we have been tra in ed  
to' expect.
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Drinking Water from Sea Water
The Work of the Royal Naval Scientific Service

T H E  problem  of procuring  drink ing  w ater 
011 life -rafts  in o rder to prolong su r

vival a fte r shipw reck or a ir  crash  is of 
fundam ental im portance and considerable 
a tten tio n  has been devoted to  its  solution. 
Sea w ater contains the m ajority  of the  com
mon elem ents in sm all am ounts, the  p rin 
cipal ions being chlorine and sod ium ; 
o thers are calcium , m agnesium , and p o tas
sium, and dissolved gases, e.g., oxygen, 
n itrogen, carbon dioxide. T he salinity  
holds a constan t re la tio n  to  th e  chlorine 
con ten t and varies betw een 32 nnd 37.4 
p a rts  per thousand in the  open sea. T he 
m ean surface tem pera tu res of the Pacific and 
A tlantic  Oceans is 1 7 °C .; th a t  of the  Ind ian  
Ocean 18C’C. M aximum tem p era tu res a re  
respectively 32°C ., 30°C ., and 35°C.

An analysis of sea w ater shows th a t i t  
has the  following approxim ate com position :

p .p .m .
Calcium  b icarbonate  C a(H C O ^)j 180 
Calcium  sulphate  C aSO , 1220
Magnesium su lphate  M gSO, 1960
M agnesium chloride M gCl, 330
Sodium  chloride NaCl 25,620

T ota l dissolved solids 32,280 
E a r ly  M e th o d s

E arly  work on rendering  sea w ater 
potable was confined to physical m ethods 
involving the  use of stills. T hese m ethods 
are , on the whole, unsu itab le  fo r use on 
sm all ra fts  and practica lly  impossible to 
m ount in th e  ru b b er dinghies carried  by 
a irc ra ft. Among such m ethods may be 
cited the  Visscher Body S till, which con
sisted of a vacuum  pum p to reduce pressure 
in  the  system , and of a sm all bo iler strapped  
to the  body, the h e a t of which acted as a 
fuel to d istil fresh  from sea w ater, conden
sation  being effected by im m ersing a coil 
and collecting bottle  in th e  sea. T his still 
needed the  expend itu re  of considerable 
m uscular energy to m ain tain  th e  reduced 
pressure  and in low tem pera tu res the  in d i
vidual could ill afford to  lose the  body h eat 
dem anded for evaporation  of th e  w ater. The 
am ount of p u re  w ater resu ltin g  was low.

T he A rm brust Cup followed last-w ar ' 
m ethods whereby m oisture in  the  b rea th  is 
condensed in a wet fe lt-jacketed  m etal con
ta in e r. The calculated  efficiency peak for 
such a m ethod is 15 ml. of w ater per hour, 
bu t this was never reached in  labora to ry  
and field te s ts ; a  m axim um  of 5 ml. pe r 
hour was a tta in e d ; no sub ject was found 
who could to le ra te  the device fo r 8 hours.

The Delano So lar S till m akes use of solar 
ra d ia tio n ; the sunlight passes th rough  a  
tran sp aren t p lastic  window and is absorbed

by black tow elling w hich backs up the  p las
tic sheet. T he towelling is kep t wet with 
sea w ater, the evaporating  m oisture con
denses on the  window and d ra in s into a 
reservoir. U nder ideal conditions the ap- 
p a ra tu s  was capable of producing 300 ml. 
of w ater a day, bu t was m uch too fragile 
for use on a life-raft. As it needed to bo 
oriented  to  the  sun, its efficiency greatly  
decreased on a cloudy day.

L a te r  D e v e lo p m e n ts
•In 1941, th e  Inventions Section  of S .lt.E . 

D epartm en t was in u n d ated  w ith  schemes 
suggested by inventors, m ost of which were 
found to be e ither quite  im practicab le  o r to 
fail to achieve the resu lt claim ed. A ccord
ingly, in Ju ly , 1941, the  D irecto r of S c ien ti
fic R esearch, a fte r consideration  of the  
im portance of th is problem  and its  m any 
factors, asked a mem ber of his staff to 
approach the  P e rm u tit Com pany and re
quest them  to investigate the  application  of 
exchange m ateria ls to the problem .

W o rk  was confined a t first to the  im 
provem ent of stills for use in lifeboats, 
w here there  is reasonable space to carry  a 
special form  of still heated  by b riqu ettes  of 
coal, and one design has been supplied, 
through the  M inistry  of W ar T ran sp o rt, to 
all m erchan t vessels travelling  in danger
ous w a te rs ; bu t stills, obviously, a re  quite 
unsuitable for use by baled-out airm en and 
th e ir, requ irem ents have been m et by a 
process which does not depend on h eat and 
d istillation .

Chem ical processes were exam ined, the  
G overnm ent L abora to ry , for exam ple, pro
ducing a  m ethod which showed consider
able prom ise, b u t necessitated  the  use of 
th ree  stages.

R eactions Used
B a fO H j^ M g S O ^ B a S O .- l-M g jO H ) ,  (1) 
2Ag (OH) 4- M gCl, =  2AgCl +  Mg (O H ), (2)
AgZ -u NaCl =  AgCl 4- N aZ ....................  (3)
R eagents R equired  fo r  100 m l. Sea W ater  
Barium  hy d ra te  B a (0 H ) ,.8 H 30  0.80 gm.
Silver oxide A g,0    0.35 gra.
Sodium  alum inate (as coagulant) 0.05 gm.
Zeo. C arb . Ag ............................  34.00 gm.

T o ta l w eight - ............................  35.20 gm.
B ulk volume ...............................40.0 ml.

T he m ethod of trea tm en t is to add to the 
sea w ater th e  barium  hyd ra te , silver oxide, 
and sodium alum inate, and to  shake for 
15 m in. T he silver zeolite is then added 
and th e  vessel shaken occasionally for 
30 m in. The w ater is  then  draw n off
through a filter by m outh suction  when 
requ ired  The yield obtained from  250 ml.
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of sea w ater trea ted  w ith 100 m l. of reagen t 
was 210 ml. of w ater d raw n off under a  suc
tion of 10 in. m ercury (it was found th a t  
14 in. m ercury was easily a tta in ed  by m outh 
suction). T his w ater contained 284 p a rts  
chlorine per 100,000, equ ivalen t to 0.40 per 
cent, sodium chloride. B arium  and silver 
were absent.

F i r s t  C h e m ic a l  M e th o d
A possible first step  tow ards developm ent 

of a chem ical m ethod was m ade when B. A. 
Adams and E. L. Holm es, w orking in the 
laboratories of the  D .S .I .R ., developed 
resins of two types. W hen w ater was 
passed through a  resin  of the  first type and 
then th rough  a resin  of the second type, 
dissolved sa lts  were removed from  it. W hen 
applied to sea w ater, con tain ing  as it does 
approxim ately  3J pe r cent, of dissolved 
salts, th e  yield of purified w ater was less 
than  the volume of the ap p ara tu s requ ired  
to produce i t  and, although th is m ethod was 
dem onstra ted  a t the  Royal In s titu tio n  Con
versazione in  M ay, 1934, it could only be 
re g a rd e d 'a s  of academ ic in terest.

T he m ethod finally adopted  for the p u ri
fication of sea w ater in boats and on ra fts  
and ru b b er d inghies was developed in p r in 
ciple as a re su lt of tests c arried  out for 
precious m etal recovery by th e  P e rm u tit 
Com pany before the w ar, using ¡011 ex
change m ateria ls . These m ateria ls a re  
norm ally used in w ater softening, using the 
reversible exchange (2 N a+ ) for (Ca 4- + )  
and (Mg +  + ) ,  bu t have applications in 
chem ical process work.

An ion exchange m ateria l was made 
having exchangeable silver (silver zeolite). 
T h is m ateria l was found to reac t with 
sodium chloride solutions in  the  following 
m anner :

2NaCl +  Ag3Z -*  N a.Z  +  2AgCi 
(in (insoluble (insoluble (insoluble 

solution) solid) solid) solid)
Thus, by trea tin g  a  solution of a  soluble 

chloride w ith  silver zeolite , an  insoluble 
sodium zeolite and insoluble silver chloride 
a re  form ed. T his process resulted  in the 
com plete rem oval of soluble chlorides from 
the  w ater. Owing to  the insoluble n a tu re  
of the silver zeolite , an excess of th is  re 
agent canno t do any harm  and silver ions 
could no t be detected  in the  w ater left a fte r 
trea tm en t. I t  was found th a t a  percolation  
technique of passing the w ater th rough  a 
column of th e  silver zeolite was im practic 
able owing to  the  form ation  of the  sijver 
chloride p rec ip ita te . F o r  th is  reason a 
shaking technique was adopted  and the  
chloride solution and pow dered silver zeo
lite  w ere shaken to  b reak  up  the  p rec ip ita te  
form ed. T his technique gave excellent r e 
su lts  for chloride rem oval.

S im ilar experim ents on sodium  su lphate  
solutions w ere carried  ou t using ion ex-

ehange m ate ria l contain ing exchangeable 
barium  (barium  zeolite). In  th is  case in 
soluble sodium zeolite and insoluble barium  
su lphate  were form ed and again  the  shaking 
technique wras essential. T h is m ethod p re 
served the  au tom atic ch arac te r of the  ch lo r
ide rem oval process in th a t  i t  was no t neces
sary to be concerned about excess barium  
zeolite as th is did no t produce free barium  
ions in the trea ted  w ater.

B a r iu m - S i lv e r  Z eo lite

These experim ents were then  extended to 
sea w ater and  it was found th a t a m ix ture  
of silver zeolite and barium  zeolite would 
effectively remove the dissolved chlorides 
and sulphates. The nex t step  w*as to com
bine the silver and barium  zeolites by 
m aking a m ixed barium -silver zeolite. This 
is an ion exchange m ateria l contain ing  both 
exchangeable barium  and exchangeable 
silver. By regu la ting  the p roportion  of 
barium  to silver ions in the  m anufacture , 
th is m ixed zeolite can be used for rem oval 
of chlorides and sulphates sim ultaneously 
in thé proportions in  which they are found 
in sea w ater.

One o th er problem  had to be solved in 
the  trea tm en t of sea w ater and th a t  was 
the  rem oval of the g rea ter p a r t of the m ag
nesium  ions. I t  was found th a t excellent, 
magnesium  rem oval could be obtained by 
m aking the  m ixed silver-barium  zeolite by 
passing a solution of barium  hydroxide 
th rough  silver zeolite. In  th is way the  
m ixed zeolite produced contained also a  
p roportion  of silver oxide. T his was preci
p ita ted  in  s itu  and was very finely divided, 
and th is silver oxide was m ore effective in 
the  rem oval of m agnesium  than  an artificial 
adm ix ture  of silver oxide w ith e ith e r the  
m ixed or the  sep ara te  zeolites.

T he reaction  involved is :
M gCl3 +  AgjO + HjO -> M g(O H )j +  2AgCl 

(in (slightly (insoluble) (insoluble) 
solution) soluble)

T he mode of trea tm en t having been 
se ttled , the p ractica l de ta ils  proved a fu r
th er obstacle, as i t  was necessary to get a  
maxim um  yield of d rink ing  w ater from a 
minim um  of space. Consequently, the  
chem ical reagen ts were com pressed into 
com pact b riquettes , becom ing rock-hard . A 
d isrup ting  agent had to be incorporated  : a 
m ate ria l which, on coming in to  con tact w ith 
w ater, increases its  volume and th u s b reaks 
Up tfie rock-hard  pelle ts to a powder. T he 
technical difficulties in  m aking these b r i 
quettes and in  obtain ing  th e  correct d is
rup ting  agen t w ere considerable, and in  th is 
connection cred it m ust be given to  the
D .S .I .R . for finding a  sa tisfacto ry  d isru p ter 
which was subsequently  fu rth e r im proved 
by the  P erm u tit Com pany. T he d isru p te r 
finally accepted fo r use was an  activated  
fu lle rs’ e a rth  w hich gives autom atic d isrup 
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tion  of the chem ical charges on coming into 
con tact w ith w ater under a ll conditions.

S w e ll in g  a n d  B r iq u e t t in g
D uring  the investigation of th e  d isrup tion  

of the  briquettes a  fu rth e r advantage of the  
m ixed zeolite came to light. T ests had  p re 
viously been carried  ou t on various su l
phate-rem oving agents, the most notable  re 
agents of this type being barium  oxide and 
barium  hydroxide octahydrate . These re 
agents have the advantage over barium  zeo
lite  th a t they will remove more sulphates 
pe r unit weight. W hen, however, they 
were incorporated  in the  m ix ture , it was 
found th a t barium  oxide gave rise  to swell
ing of the b riquettes subsequent to the  com
pression process. T h is was a g rea t d isad 
vantage, since the chem icals m ust be packed 
tightly  into a con tainer and any swelling 
resu lts  in the im possibility of ex tracting  
them  for use. W hen barium  hydroxide 
octahydrate  was used, there  was no swelling 
a fte r b riquetting , b u t a fte r keeping for a 
few weeks the chem ical charges proved to 
be impossible to d isrup t. M uch investiga
tion was devoted to th is po in t, bu t the 
developm ent of the m ixed zeolite described 
above overcame the difficulties, as th is  re 
agent causes n e ither sw elling a fte r  b riq u e t
ting  nor difficulty in  d isruption .

T he final reagen t, therefore, consists of 
mixed barium -silver zeolite contain ing  a 
quan tity  of p rec ip ita ted  silver oxide together 
w ith a d isru p ter. In  add ition , a very small 
am ount of activated  carbon has been incor
p orated  in the b riquettes to produce a clear 
b right d rink ing  w ater a t all tim es. I t  was 
found th a t when the chem ical charges were 
stored  under trop ical conditions th ere  was 
a tendency to produce a yellowish d rink ing  
w ater, som ewhat u n a ttrac tiv e  in ap p ear
ance. T he incorporation  of the  small p e r
centage of activated  carbon in  th e  b riquettes 
overcomes th is d isadvantage and has a con
siderable psychological value. To facilitate  
the  smooth operation  of the b riquetting  
process a small am ount of g rap h ite  is added 
to the chem ical m ixture.

The best m ethod of ob tain ing a clear 
d rinking w ater was found to tre a t sea w ater 
and b riquettes in a flexible bag fitted  w ith 
a perm anent filter clo th . A fter shaking up 
the  sea w ater and the  chem ical reagen ts , 
the d rink ing  w ater can be filtered  by squeez
ing the  flexible bag so th a t w ater passes 
through the filter clo th . All th e  suspended 
p recip ita tes and zeolites a re  re ta in ed , and 
a clear d rink ing  w ater is produced. T his 
is squeezed out in to  a  tran sp a re n t p lastic  
box and, in view of the  fact th a t th e  appa
ra tu s  may be subjected to  a range  of tem 
p era tu res betw een —50s and +  75 = C., w ith 
a  possible re la tive  hum idity  of 90 pe r cen t., 
it was essential to obtain  a m ateria l su itable 
for these conditions. Two types of plasties 
have been used : (a) cellulose ace ta te , and

(b) Perspex . T he la tte r  is the  m ore sa tis
factory , as i t  s tands up completely to all th s  
physical conditions. T he cellulose acetate 
tends to  become d isto rted  a t the  h igher 
range of tem pera tu re  and its use has been 
discontinued T he P erspex  has the  d isad
vantage of being more b rittle  than  the 
cellulose ace ta te , bu t th is difficulty has been 
overcome by carefu l packing.

F in a l  A p p a r a tu s
The ap p ara tu s as established consists of 

a flexible purifier made of rubberised  fabric , 
nine chem ical charges w hich are  enclosed in 
a rubberised  fab ric  storage bag to  keep 
them  dry during  storage and also during 
the  use of the  ap p ara tu s , and a  Perspex  
drink ing  box in to  which the  re s t of the  
equipm ent is packed. E ach chem ical charge 
will produce £ pin t of d rink ing  w ater from  
sea w ater so th a t the ap p ara tu s w ill pro
duce p in ts of d rinking w ater. I ts  overall 
size is 3 in. by 3 in. by 4§ in ., so th a t it 
will be seen th a t it produces several times 
its own volume of d rink ing  w ater.

The foregoing successful m ethod, d e 
veloped by the  P e rm u tit Com pany, L td ., 
was closely followed by th e  A m erican P e r
m utit Com pany, who have developed a form 
of equipm ent fo r the  U.S. Army and Naval 
A ir Forces.

So successful has th is m ethod proved th a t  
an in itia l o rder for 340,000 sets was placed 
on A dm iralty  and R .A .F . behalf. T he need 
for th is equipm ent can be seen from  the 
fact th a t in Home W aters  only in 1943, 
1684 airm en were rescued from  the sea a fte r 
having been d itched from  th e ir  a irc raft, and 
th is ap p ara tu s has a lready saved m any 
lives. A fu rth e r developm ent is in the  
equipping of C arley F lo a ts  for use in 
destroyers and o ther w ar vessels. M ore 
recen tly  th e  highest p rio rity  has been given 
to an in itial o rder of m any thousands of 
special packs (7 in. by 3J in. by 1 in.) for 
the  use of fighter pilots. T h is pack is a 
m odification of the m ain k it and is about 
th e  size of a  pocket cam era. I t  consists of 
a bag containing the  b riqu e ttes  betw een 
two sheets of b righ t alum inium  (which la tte r  
can be used for reflection purposes if neces
sary). Each k it is capable of producing 
th ree  p in ts  of d rink ing  u 'a ter.

The E stonian S ta te  Defence Committee
has decided th a t the country 's shale-oil in
dustry is to become the  basis of E sto n ia ’s 
industrialisation. Shale refined will be con
sumed chiefly by industrial plants in the 
country or in the L eningrad area. About 
tw enty large mines are to be opened up 
w ithin the next three years and two large- 
scale plants will be erected w ithin the  next 
four years to produce gas from shale. M ore
over, a 262-kilometre pipe-line will be laid 
to Leningrad.
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Vacuum Technique
T h e  E v a p o ra t io n  of L iq u id s

T H E  new session of the  N orth-W estern 
branch of The In stitu tion  of Chemical 

Engineers was opened a t the College of T ech
nology, M anchester, on October 13, by Mr. 
Hugh Griffiths, president of the Institu tion , 
who presented a paper on “ Some Problems 
of Vacuum  Technique from a Chemical 
Engineering S tandpoin t.”

H aving reviewed the theoretical and the 
empirical approaches to chemical engineer
ing and its relation to m athem atics and 
physics, the president dealt w ith the prob
lems of vacuum technique as applied to the 
evaporation of liquids under vacuum , with 
particular reference to the sizes of the vapour 
pipe, of the pipe from the condenser to the 
pump, and the  type, size and power of the 
pump. Because of inadequate data on the 
physical properties of vapours at low tem 
peratures and a t low pressures, a general 
solution of the size of the vapour pipe could 
not be m ade; prelim inary estim ations of the 
sizes of the entry  to the vapour pipe, of its 
middle portion and of the exit to the con
denser were given, different data being used 
to cover five ranges of absolute pressures 
from 150 to 0.1 mm. of mercury. Ranges 
of absolute pressure between 0.1 and
0.001 mm. of m ercury needed special trea t
ment and, in  general, these pressures were 
not used on a large scale.

The size of the pipe between the con
denser and the vacuum pump is governed 
by the size and type of pump chosen ; th is 
pipe carries perm anent gases which arise 
from the decomposition of the evaporated 
liquid and from leaks in the system , these 
gases being sa turated  with vapour a t the 
tem perature of the exit from the condenser. 
F o r o rd inary  vacua the same m ethods and 
formuhe may be used for the calculation of 
the size of th is pipe as for the size of the 
vapour pipe, bu t for high vacua K nudson’s 
method is used. The design of vapour traps 
in th is pipe should be carefully considered.

C h a r a c te r i s t ic s  of P u m p s

In  choosing the vacuum pum p, the relation 
between volumetric efficiency and absolute 
pressure, also the typical ra te  of exhaust 
curve, should be known. The pump should 
be able to produce an end vacuum  greater 
than  that required, and the conditions of 
testing  the end vacuum of high-vacuum 
pumps should be ascertained. Sizes and 
characteristics of wet- and of dry-vacuum 
pumps, steam -jet and diffusion pumps were 
given, w ith some special points of interest. 
Approximate m ethods for calculating their 
tim es of exhaust were stated  and it was 
noted that information from the pump 
m anufacturer on size and power consum p
tion is more satisfactory than  theoretical 
calculations. Steam -jet pumps are preferably

used only for m aintaining the desired pres
sures, and diffusion- pumps cannot be used 
for exhausting from atm ospheric pressure. 
A diagram  of a device for w ithdraw ing 
fractions from distilling plants under vacuum 
was shown.

In  conclusion, the  speaker emphasised the 
great value of the theoretical approach to 
chemical engineering problems ; the essential 
data may not merely be unavailable, but, 
by reason of the complex nature of the prob
lems and the larger num ber of variables, 
the  solution is difficult to deduce from 
m easurements.

A Potent Antibacterial
B r i t i s h  M a n u fa c tu re  o f M a rfa n il

MA R F A N IL , which was th e  G erm an 
Army’s most po ten t drug for the  tre a t

m ent of wounds, and was removed from  its  
pre-em inent s ta tu s  only by the  A llied de 
velopm ent of penicillin , is now being m anu
factu red  in th is coun try  by R. F . Reed, 
L td ., R iverside W orks, H ertfo rd  R oad, 
B arking, Essex, and will soon be available 
in  several d ifferent packings.

T he name M arfanil has been given to p- 
am inom ethylbenzene-sulphonam ide h y dro 
chloride, a d rug , which (with its  d eriva
tives) differs from  the sulphanilam ides by 
the presence of a m ethylene group betw een 
the  benzene ring  and the  amino group :

HCl . H. N—CH, — S OaN H 2,

I ts  ou tstand ing  ch aracteris tic  is that i t  is 
not inhib ited  by p-aininobenzoic acid, in  the 
presence of large concen tra tions of which 
the sulphanilam ides lose th e ir  activ ity  
against b acteria . Also, i t  is no t inh ib ited  
by pus, is unique in  its  activ ity  against 
anaerobic b acteria , and is active against 
su lphan ilam ide-resistan t s tra in s  of bacteria . 
I t  is notable also fo r its  g rea t solubility  
(1 pa rt in 2.5 p a rts  cold w ater), its  rem ark 
able stab ility—w herein i t  shows superio rity  
even to penicillin—and its extrem ely  low 
toxicity.

I t  has been applied  w ith  ou tstand ing  suc
cess in  cases of gas gangrene, and in  pow
ders m ixed w ith sulphanilam ide or sulpha- 
th iazo le  is recom m ended against a wide 
range  of infections. I t  has been au th o ri
tatively  sta ted  in  the  Lancet th a t penicillin  
used in con junction  w ith M arfanil may give 
b e tte r  resu lts th an  when it  is m ixed w ith 
sulphonam ide or su lphath iazole. R esearch 
on the  less soluble derivatives of M arfanil, 
now in progress, is expected to yield in te r
esting  results .

An A ustro-H ungarian trade agreement
provides for the delivery of H ungarian  coal 
and" coke to A ustria .
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Personal Notes
T he appointm ent of M r . N. K . L in d s a y  

as the  first d irec to r of ttie  B ritish  Non- 
Ferrous M etals F ederation  takes effect from 
Decem ber 1 next.

M a . F . C. B agnall  has been appointed  
m anaging d irec to r of B ritish  Nylon Sp in
ners, L td ., Coventry. H e was form erly 
d irec to r and general m anager.

T he title  of R eader in A nalytical Chem is
try  in the  U niversity  of L ondon has been 
conferred on MR. L . S. T h e o b a l d  in  respect 
of th e  post now held by him a t the  Im perial 
College of Science and Technology.

D r . G. A. H . B o t t l e  has been appointed 
to the London U niversity  C hair of P h a rm a 
cology, tenable  a t the College of th e  P h a r
m aceutical Society of G re a t B rita in  as from 
O ctober 1, 1945,

T h e d elegation  from the Indian  Chem ical 
M anufacturers’ A ssociation , a t present in  
this country, is com posed of M r , R . B . 
A m in , M r . L . G upta, D r . K . A . H am ied , 
Mr . M. H a n if . M r . K . K . R aman, and Mr . 
S. P . s e n .

The M inister of Supply has agreed to re 
lease S i r  A . V y v y a n  B o a r d  from  his a p 
po in tm ent as R ubber C ontro ller w ith effect 
from  Novem ber 1. F rom  the sam e da te  the 
R ubber C ontrol is rep laced  by a R ubber 
D irecto rate  in  charge of M r. J .  R id d e l l , 
and a T yre  D irecto rate  in charge of M r.
H . J . H olm es.

M r . J .  D a v id s o n  P ra t t , d irec to r and 
secretary , A ssociation of B ritish  Chem ical 
M anufacturers , and M r . E .  I I .  L e v e r , 
chairm an , R ichard  T hom as & Co., L td ., 
have been appointed , by _ P ro fesso r 
M arqnaud, secre tary  to  the Overseas T rad e  
D epartm en t, to  be m em bers of a  special 
com m ittee to  advise the  M inister on in te r
national exhibitions.

A fter five years’ service in th e  Army MR. 
E . G l a n v il l  B e n n  has th is week re tu rn ed  
to B enn B ro thers , L td .,  p rop rie to rs of T h e  
C h e m ic a l  A g e  and 14 associated jou rnals. 
He tem porarily  relinquished his du ties as 
m anaging d irec to r to jo in  the  E as t Surrey 
Regim ent, la te r went through th e  Staff 
College a t Cam berley, and, for the past two 
years has been a  B rigade M ajor in Ita ly , 
"lie comes back to B enn B ro thers to tak e  up 
new duties as chairm an  of the  company.

T he m arriage of M r. K e v in  G . F rrz - 
’ g e r a l d , m anager of th e  I .C .I . D ublin  office, 

and M iss J anet  Q u ig l e y , took place a t S t. 
P a n e ra s  R egistry  Office, London, on O cto
ber 24. M r. F itzg era ld  was for some years 
A gricu ltu ral Sales M anager fo r I .C .I . 
(South-E astern  D ivision), a n d  his ta lks and 
readings, a  favourite  featu re  of the  B .B .C .

London program m e, were often “ produced” 
by Miss Quigley as an executive of the 
B .B .C . program m e staff.

M r . T . M. W il l c o x , a delegate m anaging 
d irec to r of I .C .I .  Dyestuffs Division, has 
been released in  o rder th a t he may accept 
the post of general m anager of the  C layton 
A niline Co., L td . M r. W illcox has been 
connected w ith the  dyestuffs industry  for 
some 20 y ea rs ; he was form erly w ith the  
B ritish  A lizarine  Com pany of T rafford  
P a rk , of which he was the general m anager 
in  1931, when the  company was purchased 
by I .C .I .

O bituary
M r . O rl a n d o  F . W e b e r , founder and 

form er p residen t of th e  A llied Chem ical and 
Dye C orporation , died on Septem ber 0 in 
New York C ity a fte r a  brief illness, aged 66 .

P r o f e s s o r  W il l ia m  B u r d e l l e  B e n t l e y , 
79, em eritus professor of chem istry, Ohio 
U niversity , died suddenly on Ju ly  14 a t 
A thens, Ohio, aged 79.

M r . F r e d  E n g l a n d  H o o p e r , for m any 
years general m anager of Thom as V ickers, 
L td ., m anufactu rers of superphosphate  and 
fe rtiliser, of W idnes, died a t  Old Colwyn 
recently , aged 73.

M r . H e r b e r t  T h o m a s  B u t c h e r ,
A .R .S .M ., F .R .I .C .,  died a t H adley  W ood, 
H erts., on October 24, aged 75. H e was 
elected an Associate of th e  In s titu te  of 
C hem istry in  1891, and g raduated  to the 
Fellow ship in 1898.

CHEM ICAL COUNCILLORS
The chem ical indu stry  is  well represen ted  

in the  newly-elected Borough Council of the  
fam ous chem ical borough of W idnes. Of 
th e  eleven cand idates re tu rn ed  la s t week 
eight a re  connected in  one way or ano ther 
w ith  th e  industry . L abour has four re p re 
sentatives : Mr. J .  Guy, who is a welder 
with H igh Speed S teel A lloys; M essrs. J .  F . 
T ray n o r and J .  F isher, who are  both fitters 
w ith I .C .I .  5 and  M r. J .  H . Collins, B .Sc., 
who is on the  I .C .I .  labora tory  research  
staff and  who is an active m em ber of th e  
local branch  of the  A .Sc.W . T he two Con
servative councillors a re  D r. J .  P . Baxter', 
who is a  d irec to r of I .C .I .  and was a  mem
ber of the  B ritish  atom ic bomb te a m ; and 
M r. J .  N. E ecleston, who is a  clerk  w ith
I .C .I .  The two Independents re tu rn ed  are  
M r. I . P . Llew ellyn, M .B .E ., M .I.C hem .E . 
a d irec to r of P e te r  Spence & Sons, and 
M r J .  Ashley, a m em ber of the  C .W .U . 
and a crane driver a t T hom as B olton & 
Sons. M r. Ashley and M r. Collins, who 
are  both only 22  years old, will no doubt 
infuse a sp irit of youthful vigour into the  
work of th e  Council.

D
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Parliamentary Topics
I .C .I .  A tta c k e d

IN the course of a general a ttack  on the 
prices charged to B ritish  industry  for raw 

m aterials, as compared w ith the correspond
ing prices charged to American industry, 
M r. Stanley E vans, Labour member for 
W ednesbury, during the Budget debate in 
the Houpe of Commons, had some hard 
words to say about th a t popular targe t, I .C .I.

W e all know ,”  he said, “  the privileged 
position held in B ritish industry  by Im perial 
Chemical Industries. They have either 
knocked ou t or bought out every potential 
competitor, and are now in a position to 
charge what prices they like. I t  would 
appear th a t they  are m aking hay while the 
sun shines. I  w ant to give some percentage 
increases which B ritish m anufacturers are 
having to pay to th is combine, as compared 
to their American competitors. For acetic 
anhydride, B ritish m anufacturers are having 
to pay 51 per cent, m ore; for acetone 67 per 
cent, m ore; for alcohol butyl 82 per cent, 
m ore; for benzene 172 per cent, m ore; for 
calcium carbide 44 per cent, m ore; for soda 
ash 49 per cent, m ore; for sulphur 106 per 
cent, m ore; and for sulphuric acid 108 per 
cent. more. I  w ant to know how we can 
increase our exports by 50 per cent, over 
the pre-war figure if our m anufacturers are 
to be penalised from the s ta rt by having 
to pay more than  their competitors for the 
raw m aterials they requ ire .”

[In  answer to the above criticism , M r. 
R. A. Lynex, secretary of I .C .I . , makes the 
following sta tem ent in a  le tte r  to The  
Tim es : “ I .C .I . neither m anufactures nor 
sells five of these eight m aterials. Of the 
remaining three, sulphur, fa r from being 
m anufactured, is a raw m aterial, mined 
abroad, and im ported in to  G reat B rita in ; 
the  price of another, sulphuric acid, ig con
trolled by H .M . Governm ent, and I.C .I. 
produces not more than a quarter of the 
n a tion 's  ou tpu t of th a t m ateria l; and the 
price of the  th ird  m aterial, soda ash, is not 
subject to  H .M . Governm ent control, but 
the percentage difference betw een U nited 
Kingdom and U nited S tates of America 
prices for substantia l quantities and com
parable delivery and packing is well below 
the percentage quoted by h im .” ]

C a lc iu m  C y a n id e
Mr. Peter Freem an asked the President 

of the Board of Trade whether he was aware 
of the shortage of calcium cyanide for pre
venting eel-worm in potatoes; and if suffi
cient quantities were not available from 
Norway or elsewhere, would he consider the  
desirability of providing facilities for a fac
tory to produce th is fertiliser in Newport.

The M inister of A griculture: No chemical 
treatm ent th a t is effective and economic is 
at present known for the control of this

pest. The only satisfactory procedure on 
infested land is to adopt a ro tation  in  which 
potatoes are grown not more th an  once in 
three, or four years.

M a la y a n  T in  I n d u s t r y

Viscountess Davidson asked the M inister 
of Supply what steps were being taken to 
enable the  M alayan tin  industry to resume 
production.

M r. W ilm ot : Representatives of the
M inistry of Supply are in M alaya to pu r
chase readily available tin  ore and m etal 
and to report on the condition of the 
sm elters. An expert appointed to advise on 
the rehabilitation  of the tin  industry  has 
subm itted provisional plans and has now 
gone to M alaya, together with a committee 
representing the M alayan tin  industry , to 
survey properties and equipm ent. Orders 
have been placed in this country by the 
Governm ent for substantial quantities of 
equipm ent.

C e n su s  of P ro d u c t io n

Replying to M r. M allalieu, who had asked 
what action was proposed on the R eport of 
the 'Census of Production Committee, Sir 
Stafford Cripps said th a t the necessary 
legislation could not be undertaken this 
session, but it would be introduced as soon 
as practicable. I t  was hoped th a t a full 
census of production on the new basis would 
be taken for 1947. In  the m eantim e, a rrange
m ents would be made to take' a partial 
census for 1946 covering a lim ited num ber 
of industries.

F o g  D is p e rs a l

M r. Peter Freem an asked the  M inister of 
Fuel and Power whether any arrangem ents 
had been considered to make use of the 
equipm ent employed during the war for the 
dispersal of fog for civilian purposes, p a r ti
cularly a t railway stations.

M r. Shinwell : The M inister of W ar T ran s
port is bringing this m atter to the notice of 
the railw ay companies in order th a t they 
may consider w hether i t  would be practicable 
for them  to provide for fog dispersal. At 
present, however, the  petrol supply position 
imposes a serious restriction.

W aste Collection
T he M inister of Supply, questioned on the 

falling off in the collection of w aste m aterials, 
said th a t encouragement was being given to 
the  local authorities to intensify their 
salvage collections.

The A lbert Gold M edal of the  Royal 
Society of Arts was awarded last week to 
the R t. H on. WTinston Churchill. M .P ., the 
citation  being th a t “  his foreeight, faith and 
fortitude led free men to  v icto ry .”



N o v e m b e r  i o , 19 4 5 THE CH EM ICA L AGE 443

General News

The m anufacture of waxes from various 
by-products has been started a t Blackpool.

The B ritish Association of Chemists has
published, in pamphlet form, Professor 
H arold L ask i’s lecture on " The Place of 
the Scientist in Post-W ar A dm inistration.”

The chemical, dyestuff and drug industries
are included in the provisional list of indus
tries to bo covered by the proposed partial 
census of production.

The Postm aster General announces that 
surface and air mail correspondence can now 
be accepted for transm ission to the whole 
of China except M anchuria.

An Infestation  Conference, arranged under 
the auspices of the Em ergency Economic 
Committee for Europe, was held in London 
last week.

The new address of Bam ag, L td ., from 
November 5, is R ickett S treet, W est Broinp- 
ton, London, S .W .6 . Telephone: FU Lham  
7761; telegram s: B a m a o , W a l g r e e n ,
L o n d o n .

The name of Thomas Ovens and Sons, 
L td ., m anufacturers of chemical fertilisers 
and sulphuric acid, L eith  and Bo’ness, has 
been changed to F isons L im ited, and the 
new addresses are H arvest H ouse, 40 Tim ber 
B ush, L eith , and H arvest House, B o’ness.

The Regional Production Boards have 
now been reconstituted by the President of 
the Board of Trade as Regional Boards for 
Industry . The Boards will exercise their 
activity  over the whole field of industry  in
stead of, as in the  past, being chiefly con
cerned with m unition production.

G rants to industrial research associations 
are to form a perm anent pa rt of the activities 
of the D .S .I.R . This was announced 011 
Tuesday by M r. H erbert M orrison, Lord 
President of the Council, as a step in the 
G overnm ent’s policy of encouraging British 
industry to make use of scientific research.

The M inister of Food announces th a t the 
only change in  existing prices of unrefined 
o.ils and fats and technical anim al fats 
allocated to prim ary wholesalers and large 
trade users, during the four weeks ending 
December 1 , is rape seed oil crude increased 
by £3  to £91 per ton naked ex-works.

A warning th a t  fertilisers were still in very 
limited supply was given recently in E d in 
burgh by the' Scottish Fertiliser D istribution 
Com m ittee; the trade would, therefore, con
tinue to operate under the present system 
of priorities and regulations. The situa
tion on the Continent was such th a t con
tinuous maximum production of fertilisers 
was essential.

- From Week to Week
The report of the Percy Committee on

H igher Technological Education wa? pub
lished on W ednesday by the M inistry of 
Education (H .M .S.O ., 6d .). I t  emphasises 
the need to industry  of scientists and tech
nologists who can adm inister and organise, 
as well as apply in practice the results of 
research.

At the recent general meeting of the
Parliam entary  and Scientific Committee it 
was agreed that applications for mem ber
ship from 92 Members of the new P arlia 
m ent should be dealt w ith by electing them 
en bloc. T he following were also elected ; 
K t. H on. Sir John  Anderson, M .P .; E arl 
of M ount Edgcum be; B ritish W elding R e
search Association.

The Copper Development Association,
which, during the war operated principally 
from a tem porary office in Rugby, has now 
acquired premises a t Kendals H all, R adlett, 
H erts. (T el.: R adlett 561G), to which appli
cations for the Association's literatu re  should 
be, in fu ture, addressed. The Association 
will continue to m aintain its  registered 
address a t Grand Buildings, T rafalgar 
Square, London, W .C.2.

Six workmen have been detained in 
hospital,- as a  result of an explosion which 
occurred last Sunday afternoon a t the 
premises of E llio tt and Crabtree, L td ., starch 
and gum m anufacturers, Miles P la ttin g , 
M anchester. M ost of them were suffering 
from burns resulting from their being 
splashed by process acid. The explosion, 
the cause of which is not known, did little  
damage to the p lan t, but the structural 
damage has been estim ated a t £15,000.

The Plastics Division of I.C .I. has leased 
some buildings a t the former M .o.S. factory 
a t Fleetwood, in Lancashire. W ork is now 
proceeding on the necessary alterations, and 
lim ited production will s ta rt in the next 
m onth or two. I t  is expected th a t full pro
duction -will be reached in about 18 m on ths’ 
tim e, giving employment to about 300. 
workers. The products to be made are 
nylon monofilaments, and products based on 
polyvinyl chloride and polythene.

The Im port (Certificates of Origin and 
In terest) (Revocation) Order, 1945 (S.R.
k  O. 1945, No. 1316), revokes S.R . & O. 
1939, No. 1505, whereby all goods imported 
into the U .K. from certain neutral countries 
(principally, Portugal, Spain, Sweden and 
Switzerland) had to be accompanied by a 
certificate signed by a B ritish  consular officer 
that no enemy had any interest in such 
goods, and th a t not more than  5 per cent, 
of their cost was due to enemy labour or 
raw  m aterials.
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Foreign News
Investigations have been completed for the

establishm ent of a synthetic rubber industry 
in Argentina.

An Iron  and M etal Research In s titu te  has 
been established a t the Stockholm Technical 
H igh School.

A new phosphate p lan t is ¡11 course of con
struction by the Melon Cement Company at 
Guayacan, Chile, a t a cost of 50 million pesos.

The Muehlig-TTnion sheet glass p lan t in
Czechoslovakia—one of the largest in Central 
Europe—ha! recently resumed production.

R epresentatives of the Polish N ational
B ank, who are negotiating reconstruction 
loans in Sweden, have obtained a credit of 
Kr.100,000,000 for the Polish steel industry.

P o rtuga l’s tin  output during the first half 
of the current year amounted to 128 tons, 
compared with about 300 tons in  the first 
half of last year.

The R um anian Foreign Trade Commis
sariat has approved the export of over
3000 tons of salt to neighbouring Yugoslavia 
and H ungary.

According to a  provisional official report, 
stocks of tin  concentrates in Siam are over
16,000 tons, and of tin  metal about 4000 
tons. The s ta te  of the mines is believed to 
be not unsatisfactory.

A num ber of chemical p lants in .S lovenia  
have resum ed work, including the  Ruse 
p lant, where carbide, carbon dioxide, 
amm onia, etc ., are being produced, the 
H rasn ik  glass plant, and several dye works.

The erection of a  sulphuric acid p lant is 
being planned by the Palestine Potash Com
pany. Two other industrial groups have
also received concessions, by the  Palestine 
adm inistration, for the erection of sulphuric 
acid plants.

B razil’s pig-iron production totalled 
122,685 tons in the first six m onths of the 
curren t year, of which over 50 per cent, was 
used for steel m anufacture. There are now 
24 blast furnaces in the country, 19 of 
which are in M inas Geraes, four in Rio de 
.Janeiro and one in Sao Paulo.

The Polish Council of M inisters has signed 
two supplem ents to the Polish-Rum anian 
trade agreem ent recently concluded in M os
cow, providing for the exchange of Rum anian 
oil, m anganese, and pit props, against Polish 
coal and coke, as well as for the  transport 
of the commodities concerned.

In  Saxony, all deposits of coal, ore, potash 
and oil, as well as all installations belonging 
to the coal and ore m ining industries are to 
be nationalised. A d raft plan to th is effect 
has been accepted by the Adm inistration of 
Saxony. No compensation will be paid, but 
the claims of municipal authorities and small 
owners will be assured by special legislation.

The F innish State Alcohol Monopoly Com
pany has established the  O.Y. Allcoholiike
A.B. in Paijanne for the production of alco
hol from wood sugar for autom otive 
purposes.

New Zealand Government geologists have 
discovered occurrences of uranium  after two 
y ears’ survey. Evidence now being studied 
by a committee, headed by Professor Gordon 
J .  W illiam s, D irector of Otago School of 
M ines, appears to show th a t quantities of 
u ranothorite, containing 11.5 per cent, of 
uranium  and 60 per cent, of thorium , exist 
in the Dominion.

On the same date as the centenary cele
brations of the Im perial College of Science 
in London—October 25—the In s titu t de 
France in P aris  commemorated the 150th 
anniversary of its foundation in 1795. Four 
of the  academies which it comprises were of 
much older foundation, including the 
Academy of Science (more or less corre
sponding to our Royal Society) which dates 
from 1666.

The Canadian Mines Handbook, 1945, pub
lished by N orthern M iner Press, L td ., 122 
Richmond Street, Toronto, reflects the great 
volume of prospecting activity  in recent 
years. T he position of the operating com
panies is reviewed in detail, w ith five-year 
comparisons of ou tpu t, earnings, etc. P a r
ticulars are also given of the  active non
producing organisations. A ltogether, 7100 
companies are included.

The first m eeting of the newly-constitu
ted South African Council for Scientific and 
Industrial Research was held in Pretoria  
recently. General Sm uts, in opening the 
m eeting, said th a t the  council would conduct 
research in the widest sense and would or
ganise and adm inister research, create 
laboratories!, and open universities^ P ro 
fessor Basil F . J .  Schonland, F .R .S ., is 
president of the  council.

The Schott W orks a t  Jena were recently 
inspected by a member of the firm of Chance 
Bros.. L td ., Smethwick, who found th a t 
whole output capacity was considerably 
larger than in th is country, no revolutionary 
methods of m anufacture were discovered. As 
regards new developments, B rita in  was 
ahead of the Germans both in methods of 
m anufacture and in the production of new 
types of glass.

Speaking a t a luncheon of the American- 
Scandinavian Foundation in New York on 
October 21 (Nobel's b ir th d ay ), Professor 
H . C. Urey, Nobel L aureate  in Chemistry, 

' stated  hi3 conviction th a t the only way of 
dealing with the  atomic bomb problem was 
for a superior world government of some kind 
to ensure th a t no atom ic bombs are made 
anywhere in the  world, and th a t no atomic 
bombs m ust be in the  possession of any 
government of any kind.
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Forthcoming Events
November 13. H u ll Chemical and 

Engineering Society. Regal Room, Regal 
Avenue, Fereusway, H ull, 7.30 p.m . Mr. 
W . F . P o tte r : “  Modern C utting Tools.” 

November 13. Chadwick Public Lectures. 
Royal Sanitary In stitu te , 90 Buckingham 
Palace Road, London, S .W .l. M r. R. Vokes: 
“  The Modern System of Sewage Disposal 
and the Methods and M aterials Em ployed,” 

November 13. Institu tion  of Chemical 
Engineers and Chemical Engineering 
Group. Apartm ents of the Geological 
Society, Burlington House, Piccadilly, L on
don, W .l ,  6.30 p.m. Mr. Hem ingway 
Jo n es: “ Some Practical Aspects of Large- 
Scale Gas D istribution, with particular refer
ence to Steelworks.”

November 14. Royal Society of Arts. 
John  Adam Street, London, W .C .2, 1.45 
p.m . Mr. A. C. H artley : "O p era tio n
PL U T O .”

November 14. Society of Chemical In 
dustry  (Food Group, Microbiological Panel). 
Rooms of the Chemical Society, Burlington 
House, Piccadilly, London, W .l ,  2.30 p.m. 
Mr. R . L . W ain : “ The Fungicidal Action 
of Copper.”

November 15. Royal In stitu te  of
Chemistry (East Anglian Section). Norwich 
City College, Norwich, 7.30 p.m . Mr. 
Donald M atheson : “ Protection from
Poisons in In d u stry .”

November 15. Chemical Society (L iver
pool Section). M uspratt L ecture T heatre, 
Liverpool U niversity, 4 p.m . M r. R . P .
B ell: “  The Structure of the  Boron H ydrides
and Related Compounds.” ,

November 15. Royal In s titu te  of
Chemistry (M anchester and District. Sec
tion). E ngineer’s Club, Albert Square, 7 
p.m. Mr. R. B. P ilcher: “  Chemists,
1892-1944.”

November 16. Chemical Society (M an
chester Section). Chemistry Lecture
T heatre, M anchester U niversity, G p.m .
Presentation of Original Papers.

November 16. Chemical Society (Glasgow 
Section). Royal Technical College, G las
gow, 7.15 p.m . Professor J .  M. G u llan d : 
' Polynucleotides and N ucleoproteins.” 

November 16. Royal In s titu te  of 
Chemistry. Rooms of the Geological Society, 
Burlington H ouse, Piccadilly, London, W .l ,  
6 p.m. M r. W . Gordon Carev: “ W ater 
and Public H e a lth .”  (Sfreatfeild Memorial 
L ecture.)

November 16. Chemical Society (Sheffield 
Section! and Sheffield U niversity Chemical 
Society. Chemistry L ecture Theatre,
Sheffield. University. Sheffield. 5.30 p.m.
Professor I .  M. ' H e ilb ro n : " O u r  W ar
Against Insect P e s ts ."

November 16. Society of Chemical In 
dustry (Birm ingham  and M idlands Section) 
(Plastics G roup), and Royal In s titu te  of 

Chemistry. The English T heatre, B irm ing
ham University, Edm und Street, B irm ing
ham . G.30 p.m . Dr. J .  C. Swallow: 
“ Po lythene.”

November 17. Royal In s titu te  of 
Chemistry (London and S.E . Counties Sec
tion). S la te r’s Oak R estau ran t, 18 Kensing
ton High S treet, London, W ., 6.15 p.m . to 
10.15 p.m . Dance.

November 17. The In stitu tion  of Chemical 
Engineers (North - W estern B ranch). 
Reynolds H all, College of Technology, M an
chester, 3 p.m. Mr. L . F . K eeley: ” H eat- 
Resisting Steels.”

Commercial Intelligence
The following are taken from printed reporta, but we 

cannot be responsible for errors th a t may occur.
S a t is f a c t io n s

E . k  D. H . RICHAJRDS, L T D ., Oswestry, 
fertiliser m anufacturers. (M .S., 10/11/45.) 
Satisfaction, October 17, £550, registered 
Jan u ary  24, 1936.

W A LK ER  PE R F E C T IO N  F IR E  E X T IN 
G U ISH E R , L T D ., London, N. (M .S., 
10/11/45.) Satisfaction, October 19, of 
assignm ent registered M arch 18, 1942.

Company News
Cerebos, L td ., are m aintaining their in 

terim  dividend a t  10 per cent.
Sandoz A.G., Basle, has increased its 

capital from 10,000,000 to  15,000,000 francs.
M etal Industries, L td ., is paying an in

terim  dividend, on its “ A ” and ” B ” 
ordinaries, of 3 per cent. (sam e).

In ternational Nickel Co. of Canada has 
declared a quarterly  common dividend of 40 
cents, m aking a to ta l of $1.60 (sam e).

B ritish  Celanese, L td ., report a net profit, 
for the year to June  30, of £560,446 
(£728,673). A first and final ordinary div i
dend of 8 per cent, has been declared (15 
per cen t.). The second preference is re
duced to 8.8875 per cent. (10 per cen t.).

New Companies Registered
Richard Sm ith, L td . (23,549).—P riva te  

company. Registered in E dinburgh. 
C ap ita l” £50,000 in 20,000 preference and
30,000 ordinary shares. M anufacturers, ex
porters, im porters, agents and dealers in 
acids, alkalis, chemicals, etc. D irectors: 
W . M cFarlane, 15 L ath am  Drive, Glasgow, 
S 3 ;  E . B oston: F . T udsbery; F . E llison ; 
K. B arge; L . H ilton.
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Prices of British
A  FA IR LY  stead}' demand has been 

m aintained in  all sections of the London 
industrial chemical m arket during the past 
week and contract deliveries have covered 
good volumes. There has been a steady 
flow o f . fresh inquiry from overseas m arkets 
and a fair am ount of new bookings have 
been taken in the home m arket. In  the 
soda products section, hyposulphite of soda 
and chlorate of soda are active item s, and 
a sustained demand is reported for caustic 
soda and acetate of soda. Supplies of yellow 
prussiate of soda continue scarce. Among 
the potash chemicals, B ritish  m akers of per
m anganate of potash are well booked and 
supplies of the pharm aceutical and technical 
qualities are being prom ptly disposed of. 
Inquiries for acid phosphate of potash have 
been on steady lines. In  the acid section, 
the  m aximum controlled prices for tartaric  
acid and cream of ta r ta r  have been reduced 
from November 3. There is little  fresh to 
report from the coal-tar products section. 
P itch  is in good demand both for home and 
export trad e , while there is a steady call 
for supplies of creosote oil and carbolic acid.

G e n e ra l

Acetic Acid.—Maximum prices per ton : 80% 
technical, 1 ton, £39 10s.; 10 c w t ./ l  tou, 
£40 lUs., 4 /10  cvvt., £41 10s. ; 80%
pure, 1 ton, £41 10s.; 10 c w t ./ l  ton, 
£42 10s. ; 4 /10 ew t., £43 10s.; com m er
cial g lacial, 1 ton , £49 ; 10 c w t ./ l  ton, 
£50 ; 4 /10 ew t., £51 ; delivered buyers’ 
prem ises in re tu rn ab le  barre ls, £4 10s. 
per ton ex tra  if packed and delivered 
in glass.

Acetone.—Maximum prices per ton 50 tons 
and over, £65 ; 10/50 tons, £65 10s.; 
5/10 tons, £ 6 6 ; 1 /5  tons, £66  10s.; 
single drum s, £67 10s. ; delivered buyers’ 
prem ises in re tu rn ab le  drum s or o ther 
con ta iners having a capacity  of no t less 
than  45 gallons each. F o r  delivery in 
non-retu rnab le  con ta iners of 40/50 gal
lons, th e  maximum prices are  £3  pe r ton 
h igher. D eliveries of less than  10 gal
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, Anhydrous.—Is. 9d. to 2s. 3d. per 
lb.

Ammonium Carbonate.—£37 10s. to £38 per 
ton d /d  in 5 ewt. casks.

Ammonium Chloride.—Grey galvanising, 
£22  10s. pe r ton , in casks, ex w harf.

Chemical Products
N aphthalene is a good m arket and the 
pyridines are quiet.

M a n c h e s t e r .—Except in one or two direc
tions, the price position on the M anchester 
chemical m arket is on a steady to firm basis 
and it is not expected th a t there will be 
m uch in the  way of recessions. The alkalis 
generally, as well as most of the  o ther lead
ing “ heav ies," are m eeting w ith a  reason
ably steady demand from domestic users, 
and, on the whole, replacem ent buying is 
going on satisfactorily. Export business is 
also displaying a satisfactory trend and a 
steady movement of supplies of the soda 
compounds is reported. Among the ta r  pro
ducts, a steady demand for creosote oil, 
motor benzol, carbolic acid, and the n ap h th a
lenes remain the outstanding features.

G l a s g o w .—In  the Scottish heavy chem i
cal trade during the past week, business 
remained very quiet in the home m arket 
owing to the  continuation of labour troubles 
at the various docks, but now th a t these 
have been tem porarily settled, business 
should resume its normal activities. Export 
business also has been quiet, and prices 
remain firm.

Chem icals

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

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

Arsenic.—P er 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%  w hite. 
£21 15s. for 20-ton lots, £25 15s. for 
2 to 10-ton lots.

Barium  Carbonate.—Precip., 4-ton lots, £19 
per ton d /d ;  2-ton lots, £19 5s. per ton. 
bag packing, ex works.

Barium  Chloride.—98/100% prime white 
crystals, 4-ton lots, £19 10s. per ton, bag 
packing, ex works.

Barium  Sulphate (Dry Blanc F ixe).—Precip.,
4-ton lots, £18 15s. per ton d /d ;  2-ton 
lots, £19 10s. per ton.

Bleaching Powder.—Spot, 35/37% , £11 to 
£11 10s. per ton in casks, special term s 
for con tract.

Borax.—P er ton for ton lots, in free 1-cwt. 
bags, carriage pa id ; Commercial, g ranu
lated, £30; crystals, £ 3 1 ; powdered, 
£31 10s.; extra fine powder, £32 10s.
B .P ., crystals, £39; powdered, £39 10s.: 
extra fine, £40 10s. Borax glass, per 
ton in free 1-cwt. waterproof paper-lined 
bags, for home trade only, carriage 
paid : lump, £77; powdered, £78.



N o v e m b e r  i o , 19 4 5 THE CH EM ICA L AGE 4 4 7

Boric Acid.—Per ton for ton lots in  free
1-cwt. bags, carriage paid : Commercial, 
granulated, £52; crystals, £53; pow
dered, £54; extra  fine powder, £56.
B .P ., crystals, £61; powder, £62; extra 
fine, £64.

Calcium Bisulphide.—£6 10s. to £7 10s. per 
ton f.o .r. London.

Calcium Chloride.—70/72% solid, £5 16s. per
ton, ex store.

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

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

Chrom etan.—Crystals, 5Jd. per lb.

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

Citric Acid.—Controlled prices per lb ., d /d  
buyers' premises. For 5 cwt. or over, 
anhydrous, Is. 6Jd., o ther, Is. 5 d .; 1 to 
5 cw t., anhydrous, Is . 9d., other. 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 arta r.—100 per cent., per cw t., 
from £13 17s. 6d. 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, caccording to quantity , d /d .

Formic 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 drums, 
£3 19s. 6d. Refined pale straw  indus
tria l, 09. per cwt. less than  chemically 
pure.

Hsxam lne.—Technical grade for commercial 
purposes, about Is. 4d. pe r lb .;  free- 
running crystals are quoted a t 2s. Id. 
to 2s. 3d. per l b . ; carriage  paid for bulk 
lots.

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

Hydrofluoric Acid.—69/60% , about Is . to 
is . 2d. per lb.

Iodine.—Resublimed B .P ., 10s. 4d. to 14b. 6d. 
per lb ., according to quantity .

Lactic Acid.—Pale  tech., £60 per to n ; dark 
tech., £52 per ton ex works; barrels 
returnable.

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

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

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

Lead, W hite .—D iy E nglish, in 8-cwt. casks, 
£55 per ton. Ground in oil, English, in
5-cwt. casks, £67 per ton.

L itharge.—1 to 2 tons, £44 10s. per ton.

L ithium  Carbonate.—7s. 9d. per lb. net.

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

Magnesium Chloride— Solid (ex w harf), £22 
per ton.

Magnesium Sulphate.—£12 to £14 per ton.

M ercuric Chloride.—P er lb ., for 2-cwt lot3, 
8s. 5 d .; for 7 to 28-lb. lots, 8s. l id .

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

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

M ethylated Spirit.—Industrial 66° O .P. 100 
gals., 2s. 4d. pe r g a l.;  pyridinised 64“ 
O .P . 100 gals., 2s. 5d. per gal.

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

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

Paraffin W ax.—Nominal.

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

Potash, Caustic.—Solid, £65 10s. per ton 
for 1-ton lo ts ; flake, £76 per ton for 1-ton 
lots. L iquid, d /d , nom inal.

Potassium  Bichrom ate. — Crystals and 
granular, 7Jd. per l b . ; ground, 8 |d . per 
lb., for not less than 6 cw t.; 1-cwt. 
lots, id .  per lb. extra.

Potassium  Carbonate.—Calcined, 98/100%, 
£67 5s. per ton ex sto re ; hydrated , £61 
10s. per ton.

Potassium  Chlorate.—Im ported powder and 
crystals, nominal

Potassium  Iodide.—B .P ., 8s. 8d. to 12s. per 
lb., according to ’quantitv .
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Potassium  N itra te .—Small granular crystals.
76s. per cwt. ex store, according to 
quantity .

Potassium  Perm anganate.—B .P ., • Is . 81d. 
pe r lb. for 1-cwt. lo ts ; fo r 3 cwt. and u p 
wards, Is . 8d. per lb. ; technical, 
£7 12s. to £ 8  6s. 3d. per cw t., according 
to quan tity  d /d .

Potassium  Prussiate .—Yellow, nominal.
Salammoniac.—F irst lump, spot, £48 per

ton ; dog-tooth crystals, £50 per ton ; 
medium, £48 10s. per to n ; fine white 
crystals, £19 10s. per ton, in casks, ex 
6tore.

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

Sodium Acetate.—£42 per ton, ex wharf.
Sodium Bicarbonate.—Refined, spot, £11 

per ton, in bags.
Sodium Bichrom ate.—Crystals, cake and 

powder, 6Jd. per lb .;  anhydrous, 7Jd. 
per lb ., net, d /d  U.K. in 7-8 cwt. casks.

Sodium Bisulphite. — Powder, 60/62% , 
£19 10s. per ton d /d  in 2-ton lots for 
home trade.

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

Sodium Chlorate.—£36 to £45 per ton, 
nominal.

Sodium Hyposulphite.—Pea crystals (4-ton 
lots or m ore), per cwt. in kegs 24s. 3d., 
in bags 17s. 9 d .  ; (ton lots) 25s. in  kegs, 
18s. 6 d .  in bags: commercial, 5-ton lots, 
£10 per ton carriage paid. Packing free.

Sodium Iodide.—B .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 (Calgon).—l id .  per 
lb. d /d .

Sodium M etasilicate.—£16 103. per ton, d /d  
U.K. in ton lots.

Sodium N itrite .—£20 to £23 10s. per ton.
Sodium Percarbonate.—21J% available oxy

gen, £7 per cwt.
Sodium Phosphate.—Di-sodium, £22 per 

ton d /d  for ton lots. Tri-sodium, 
£25 per ton d /d  for ton lots.

Sodium P russiate .—9d. to 9Jd. per lb. ex 
store.

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

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

Spot £ 4  11s. p e r  ton d /d  sta tion  in b u l k .  
M a n c h e s t e r  : £ 4  1 2 « .  6d. to £ 4  1 5 s .  p e r  

ton d /d  station.

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

Sulphur.—Per ton, ground, £15-£16.

Sulphuric Acid.—168° T w ., £6  2s. 8d. to
£7 2s. 8d. per ton ; 140° T w ., arsenic- 
free, £4 11s. per to n ; 140° Tw .,
arsenious, £4 3s. fid. per ton. Quotations 
naked at 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 cwt., 
£15 13s. Less than  1 cw t., 3s. Id . to 
3s. 3d. per lb. d /d , according to quantity .

T in Oxide.—Nominal.

Zinc Oxide.—M aximum prices per J011 for
2-ton lots, d /d :  white seal, £38 15s.;
green seal, £37 15s.; red seal, £36 5s.

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

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

2s. l jd .  per lb. Crimson, 2s. 2d. to 2s. 6d. 
pe r 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 Bisulphide.—£34 to £39 per ton, 

according to quality , in free returnable 
drums.

Carbon Black.—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 lOJd. per lb .; d a rk , 6 3 /16d. tc 
6 15/16d. per lb.

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

M ineral Black.—£7 10s. to £10 per ton.
M ineral Rubber, “  R upron.” —£20 per ton.

Sulphur Chloride.—7d. per lb.
V egetable Lam p Black.—£49 per ton.
Verm ilion.—Pale or deep, 15s. 6d. per lb. 

for 7-lb. lots.
P lus 5% W ar Charge.
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J. M. STEEL & Co., Ltd.
Acldproof Cem ents Dlammonlumphosphate Potassium Bichromate Solvents
Antloxldants Ethyl Cellulose Preservatives for Glues, etc. Strontium  Salts

Asplit Impervious Cem ent French Chalk Resins (synthetic) Synthetic Glues
Barytes Substitute Lead N itra te Rubber Accelerators Talc

C arbonate of Potash Manganese Borate Sodium Acetate T em p era tu re  Indicating
Paints and Crayons 

Thlo UreaCaustic Potash (all grades) Methyl Cellulose Sodium Bichromate
C ellulose Adhesives Methylene Chloride Sodium C hlorate U rea
C oum arone Resin Oxalic Acid and Salts Sodium N itra te W ax Substitu tes
C ryolite (Synthetic) Piasticisers Sodium N itrite W ood Flour
D ehydrated C astor Oil Polishing Rouge Sodium Sulphate desiccated Zinc Chloride. Etc., e t c

Head Office : 
' Kern House,”  36/38, Kingsway, 

LO N D O N , W .C .2

Branch Office :
51, South King Street, 
M AN CH ESTER 2.

Holborn 2532-3-4-5
Telephone:

B lock fria rs 0083/84

R EA SO N S FOR U S IN G

‘ A n a l a  R’ C H E M I C A L S
0  They are of B ritish  M anufacture

0  They conform  to published standards of purity

0  They are  supplied under labels showing  
m axim um  lim its of all like ly  im purities

O  They are  bottled under conditions which  
ensure freedom  from  contam ination

jf fg -
d  They are  so pure that ‘ reagent e rro rs  ’ are  

elim inated

‘ A n a laR ’ laboratory chemicals are essentially intended 
for use as the standard analytical materials in laboratories 
where important and responsible w o rk  is undertaken.
The ‘ ANALAR ’ specifications are set out in the publication 
"ANALAR STANDARDS FOR LABORATORY CHEMICALS." 

Th ird Edition 
Price : 5s. Od. Postage extra

T H E  B R I T I S H  D R U G  H O U S E S  L T D .
GRAH A M  STREET LO N D O N  N.l
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N itrogen Fertilisers
Ammonium Phosphate.—Im ported m aterial, 

11% nitrogen, 48% phosphoric acid, 
per ton d /d  fa n n e r’s nearest station, 
£-20 15s.

Ammonium Sulphate.—Per ton in 6-ton lots, 
d /d  farm er’s nearest sta tion , in Novem
ber, £9 16s. rising by Is .  6d. per ton 
per m onth to M arch, 1946.

Calcium Cyanamide.—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 November, £14 8s. 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 -tou lots d /d  nearest station . £15 15s. 
per ton ; granulated, over 98% , £10 14s. 
per ton.

Coal T a r  Products
Benzol.—P er gal. ex w o rk s: 90’s, 2s. 6d . : 

pure, 2s. 8 J d . ; nitration  grade, 2s. lOJd.

Carbolic Acid.— C rysta ls , l l j d .  per lb. 
C rude, 6 0 ’s , 4s." 3d. M a n c h e st er  : C rys
ta ls . 9Jd. to  l l l d .  per lb ., d /d ;  cru de, 
4s. 3d., n ak ed , a t w orks.

Creosote.—Home trade, 6Jd. to 7d. per gal., 
f.o .r. m aker’s works. M a n c h e st e r , 6 Jd. 
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 : Pale, 99/100%, 
4s. 4d. per gal.

N aphtha.—Solvent, 90/160°, 2s. lOd. per gal. 
for 1000-gal. lo ts ; heavy, 9 0 /1 9 0 ° ,  
2s. 4d. per gal. for 1000-gal. lots. d /d . 
Drums e x tra ; higher prices for smaller 
lots. Controlled prices.

N aphthalene.—Crude, ton lots, in sellers’ 
bags, £7  4s. to £10 13s. per 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 ed iu m , s o ft , 95s. per to n . f .o .b .  
M a n c h e s t e r : 95 s . per to n  f .o .b .

Pyridine.—90/140°', *18s. per g a l.;  9 0 /1 6 0 ° .  
13s. M a n c h e s t e r : 14s . to 18s. 6d . per  
gal.

Toluol.—P u re . 3s. O^d. per g a l . ; 9 0 's , 2 s . 4Jd. 
per g a l. M a n c h e st e r  : P u re . 3s. I d . per 
gal. n ak ed .

Xylol.—For 1000-gal. lots, 3s. 34d. to 3s. 6d. 
per gal., according to grade, d./d.

W ood  D is t i l la tio n  P ro d u c ts  
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.
Wood Creosote.—Unrefined, about 2s. per 

gal., according to boiling range.

Wood N aphtha, Miscible.— is. 6d. to 5s. fid. 
per g a l . ; solvent, 5s. 6d. per gal.

Wood T ar.—£5 per ton.

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

o-Cresol 30/31° C.—Nominal. 
p -Oresol 34/35° C.—Nominal.

Dichloraniline.—2s. 8}d. per lb. 
D initrobenzene.—8Jd. per lb.
D inltrotoluene.—48/50° C., 9Jd. per lb ;

66/ 68°  C., Is.
p-N itraniline.—2s. 5d. per lb.
N itrobenzene.—Spot, 61d. per lb. in 90-gal. 

d rum s, drum s ex tra , 1-ton lots d /d  
buyer’s works.

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

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

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

L atest Oil Prices
L o n d o n .— November 7.— F or th e , period 

ending December 1 (November 10 for re
fined oils), per ton, naked, ex m ill, works or 
refinery, and sub ject to add itional charges 
according to package : L i n s e e d  O i l ,  crude, 
£62. R a p e s e e d  O i l ,  crude, £91. C o t t o n 
s e e d  O i l ,  crude, £52 2s. 6d . : washed, 
£55 5 s .; refined edible, £57 ; refined deodor
ised, £58. C o c o n t j t  O i l ,  crude, £49 ; r e 
fined deodorised, £49 ; refined hardened 
deodorised, £53. P a lm  K e r n e l  O i l ,  crude, 
£48 10s.; refined deodorised, £ 49 ; refined 
hardened  deodorised, £53. P a lm  O i l ,  
refined deodorised, £53; refined hardened 
deodorised, £58. G r o u n d n u t  O i l ,  crude, 
£56 10s.; refined deodorised, £ 5 8 ;’ refined 
hardened deodorised, £62. W h a l e  O i l ,  
crude hardened, 42 deg., £51 1 0 s.; re
fined h a rd e n e d .  46/48 deg., £52 10s. A c id  
O i l s  : G roundnu t, £40 ; soya, £38 ; coconut 
and palm -kernel, £43 10s. R o s i n ,  30s. 6d. 
to  45s. pe r cw t., ex sto re , according to 
g rade. T u r p e n t i n e ,  A m erican, 87s. per 
cwt. in drum s or b a rre ls , as im ported  (com- 
tro lled  price).
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BAM AG OIL A N D  FA T  TR EA TIN G  PLAN TS
OLEAGINOUS SEED  E T C .-A N IM A L  AND M A R IN E PRODUCTS.

M A R O A R I M E - V E G E T A B I L  G H E t t  
C O N P S C T I O H E R V  Ł T C .

Bamag Ltd. supply a large range of Plant for the Chemical and 
O il Industry including those mentioned in the above chart. Do 
not hesitate to call upon the services of the Bamag Specialist 
Chemists and Engineers to help you in the planning of your plant. 
Full particulars and literature upon request.

BAMAG
B A M A G  L I M I T E D ,  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 L A C E  R O A D ,  L O N D O N ;  S .W.1
T e le p h o n e  1 S L O a n e  92 8 2  T e le g ra m s :  B am ag , S o w est, L o n d o n

B A M A G  LIMITED are on W ar Office and Admiralty Lists
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Chemical and Allied Stocks 
and Shares

STO C K  m arkets have been active, w ith 
profit-taking ra th e r  m ore in evidence in 

industria l shares, and sentim ent generally 
reflecting a tendency to aw ait in te rnational 
developm ents. B ritish  F u n d s continued 
active bu t, following fu rth e r gains, long
dated  stocks reacted  sligh tly ; and medium- 
dated  stocks a ttrac ted  buyers. T he Cable 
&■ W ireless and civil aviation developm ents 
caused a c e rta in  am ount of uncerta in ty  
among ".nationalisa tion  shares ."

Shares of chem ical and k indred  com
panies rem ained steady generally , w ith Im 
peria l Chem ical a t 41s. fid. favoured, while 
T u rn er & Newall moved h igher again a t 
84s. fid. D istillers were 118s. 3d., and
U nited  M olasses 43s., bu t B ritish  P la s te r  
B oard eased to 34s. 9d. L ever & U nilever 
were favoured and moved slightly  h igher 
a t  53s. 3d.

B ritish  Celanese were a weak featu re , 
these 10s. u n its  falling back from 35s. to  
32s. fid. on the  “  cut ”  in  the dividend from  
15 pe r cent, to 8 per c e n t.;  while the  p a r ti
cipa ting  preference declined from 32s. 7^d. 
to 32s. 3d. C ourtauk ls a t  57s. 9d. were 
little  changed, and o ther tex tiles were 
firm er on the sta tem en ts of the  chairm an of 
the C otton B oard . B leachers im proved to 
14s., and B rad fo rd  D yers to  27s, 3d. P a in t 
shares have been fa irly  active w ith Lewis 
B erger good a t 117s. 6d. on m arket ta lk  of 
a  possible increase in dividend and of bene
fits from  the reduction  in  E .P .T . E lse 
w here, T rip lex  G lass 10s. un its  moved 
h igher to 41s., and Dunlop R ubber w-ere 
55s. 3d., while B arry  & S taines streng thened  
to 55s. l jd . ,  N airn  & G reenw ich to  80s. 71d., 
and W all P a p e r  M anufac tu rers deferred  
w ere b e tte r a t 43s.

Iro n  and steels w ere little  changed. 
U n ited  S teel being 24s. 104d., Stavelev 50s., 
R uston & H ornsby 57s. 3d., and Dorm an 
Loug 2Bs. lOJd. T ube Investm ents w ere 
h igher a t £5  13/10 on the com pany’s peace
tim e prospects. A llied Ironfounders were 
in dem and up to 58s. on the  rem oval of p u r
chase tax  on some of the com pany’s p ro 
ducts, and Cannon Iro n  a t 18s. 9d. were 
b e tte r for a sim ilar reason. E lsew here, 
B abcock & AVileox have been firm  a t 
60s., bu t Davy E ngineering  a t 35s. 6d. 
lost part of an earlier improvem ent. 
General E lectric were 98s. 3d., Associated 
E lectrica l 59s. fid., and B rush  E lectrica l 5s. 
shares 10s. 6d. M etal Box shares a t 98s. 9d. 
lost p a r t of th e ir  recen t advance, and Am al
gam ated M etal went back to 19s. l j d .  R ad ia
tion  o rd inary  held th e ir  rise  to fils. 3d.

B ritish  D rug H ouses kep t a t 47s. bu t 
were less active. W . J .  Bush were around  
78s. 9d ., B u rt B oulton  27s., Cellon 5s. shares 
26s. xd , Law es Chem ical 10s. shares 12s., 
and B ritish  G lues & Chem icals 4s. shares

12s. 9d. B. L aporte  rem ained a t 87s. 
U n ited  G lass B ottle  were 72s. fid., and 
C anning Town G lass 5s. o rd inary  active up 
to 10s. 3d., the  la tte r  on estim ates as to 
benefits from  the reduction  of E .P .T . 
B ritish  T ar P roducts 5s. shares w ere 
12s. fid., and B ritish  L ead M ills 2s. o rd in 
ary  5s. fid. B oots D rug a t 56s. 6d. and 
T im othy W hites a t 43s. fid. were little  
changed. Sangers w ere 31ą. 7^t)., while 
Beecham s deferred  moved up to 22s. 4^d. 
on estim ated benefits arising from  lower
E .P .T . Associated Cement were 58s. 3d., 
and G as L ig h t & Coke ord inary  23s. 3d.

Oils have been uncertain , A nglo-Irau ian  
receding to £5§, and Shell to  80s. 7$d., bu t 
Lobitos a t  56s. fid. were steady on the  full 
resu lts , and la te r  the  tendency was gener
ally firm er.

F o r  all k inds  ot  Acid  Lift ing,  H a u g h t o n ’s C e n t r i fu g a l  
a n d  P lu n g e r  P u m p «  In R eg u lu s  a n d  I r o n a c  M eta l

Send for Illustrated List

HAUGHTON’S METALLIC CO. Ltd.
30, ST. M A R Y - A T - H I L L ,  LOND ON, E.C.3

Products of the

^ g /7 H O X  F o u n c j r y  q 0 -  Ltd,

Include all alloys of Copper and 
aluminium, for the Chemical 

Industry.
Glenville Groye, London, S.E.8
Specialists in corrosion problems

‘‘ LION B R A N D ”
METALS AND ALLOYS

MINERALS A ND ORES
R U T ILE , 1LMENITE, Z IR C O N , 
M ON AZ1TE, M AN GAN ESE, 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 STO N , L IV E R P O O L  19
ESTABLISHED 1869



N o v e m b e r  i o , 1945 THE CH EM ICA L AGE

The Basle Principle
of the

UNIVERSAL 
MIXER
is capable of adaptation 
to innumerable 
industrial 
purposes.

Here, for Instance, is a machine of 18 gallons 
capacity, w ith our Sigma type blades carrying 
adjustable, serrated edges, revolving in opposite 
directions against a saddlepiece likewise serrated, 
to obtain a shredding action simultaneously w ith 
thorough incorporation of the m ix.

The jacketed trough is lined with renewable steel 
wearing plates.



x iv TH E CH EM ICA L AGE N o v e m b e r  i o , 1 9 4 5

BRITISH
O F

T H  E

A SSO CIA TIO N  
CH EM ISTS

is the Trade Union for all professional 
chemists. O N E of its many activities Is the 
U N EM PLO YM EN T BEN EFIT  FU N D .
•  For a contribution of 2s. 6d. monthly, you 

can draw £1 a week if unemployed. For 
10/- monthly, you can draw £4 per week. 
O ver £3,537 paid out In benefits 1935-40. 

® Reserve Funds of £34,000.
For particu lars o f  M em bership, w rite to :—
C. B. W O O DLEY . I7S, Piccadilly,

C.R.A., F.C.I.S., London. W .I
G eneral S ecretary , B.A.C.

EDUCATIONAL
G re a t P o ss ib ilitie s  for 

Q U A LIFIED  CHEM ICAL E N G IN E E R S 
V A S T  and far-reaching developments in the range of 
'  peacetime productions and markets of the Chemical 

Industry mean th a t the profession of Chemical Engineer
ing will be of great importance in the future and one 
which will oifer the ambitious man a career of out
standing interest and high status. The TJ.G .B . offers 
a first-class training to candidates for the Chemical 
Engineering profession.
Enrol with the T  I . O. It. for the A .M .I.C hem E l Examina
tions in  which home-study students of the T .I.Q .B . have 
gained a record total of passes including—

T H R E E  “  M ACNAB ”  PA SSES 
and

T H R E E  F IR S T  PLA CES
Writ« to-day for the "  Engineers' Guide to Success ” — 
free—containing the world’s widest choice of Engineering 
courses—over 200—the Department of Chemical 
Technology, including Chemical Engineering Processes, 
P lant Construction, Works Design and Operation, and 
Organisation and Management—and which alone gives 
the Regulations for A.M.I.Chem.E., A.M.J.Mech.E., 
A.M.I.E.E., C. & G., B.Sc., etc.

T H E  TEC H N O LO G ICA L IN S T IT U T E  
O F G R EA T B R IT A IN  

219, T em p le  B a r H ouse, L ondon, E .C .4

TH E IN ST IT U T IO N  OF 
CHEMICAL ENG INEERS  

E XA M IN ATIO NS, 1946

^PP L T C A T IO N  forms (returnable 1st December, 
1045) .and particulars of the Associate- 

Membership Examination for 1946 may be 
obtained from the Hon. Registrar, Institution 
of Chemical Engineers, 56, Victoria Street, 
Westminster, London, S.W .l.

FOR SALE
rjHARCOAL, ANIMAL, and VEGETABLE, horti- 
v-* cultural, burning, Altering, disinfecting, medicinal, 
insulating ; also lumps ground and granulated ; estab
lished 1830; contractors to H.M. Government.—TH08. 
H ill-Jones, Ltd., “ Invlcta ” Mills, Bow Common Lane, 
London, E. Telegrams, ** Hill-Jones, Bochurcb, Lon
don.” Telephone: 3285 East.
CCA Welded air receivers concave dished ends 22 in. dia. 
%-, v / by 4 it. 6 in. long for 100 lbs. pressure. Price 
£5 Os. 0<L (five pounds) each ex works. Thompson <& 
SON (M iliavall), L td ., Stores, 60 Hatcham Road, N r. 
Old Kent Road, S.E.15.

Mi,

F IL T E R  P R E S S E S
For Sale.

T WO—Recessed Timber Plate and Frame F IL T E R  
P R E S S E S  containing 12 chambers 20 in. square. 

One—Horizontal Cast Iron Recessed Plate F IL T E R  
P R E S S  by Ashton & Frost, forming 39 cakes 
36 in. by 36 in. by 1£ in. thick. Massive closing 
gear through worm wheel and pinion from fast 
and loose pulleys.

One—Horizontal Cast Iron Recessed Plate F IL T E R  
P R E S S, having 52 plates 25 iu. square forming. 
53 cakes eacli 22 in. square by 1 in thick. Centre 
feed with individual filtrate nozzle.

One—P late type F IL T E R  P R E S S  by S. H. Johnson 
with 38 Pyramid surface recessed plates 25 in. 
diameter, 2 • in. centre feed. Hand operated 
tensioning gear Incorporating ratchet.

One—Horizontal Plate type F IL T E R  P R E S S  by 
Rose Downs & Thompson, having 35 circular 
plates 18 in. diameter, ribbed filtering surface, 
centre feed and |  in. discharge to each plate.

One—Horizontal Timber Recessed Plate F IL T E R  
PR E S S  by Dehne, forming 26 cakes 22 in. by 
22 In. by 1 in. thick, centre feed and individual 
discharge.

G E O R G E  CO HEN , SO N S &  C O ., L T D ., 
STA N N IN G LEY , n e a r  LEEDS 

and  WOOD LA N E, LO N D O N , W .12
’Phone 98 Staines.

COPPER Jacketed Pan 24 in. by 24 in . ; Aluminium 
Tanks 14 ft. by 4 ft. by 20 in. and 7 ft. by 4 ft. by 20 In .; 

Copper Jacketed Tipping Pan 18 in. by 16 in. ; Triple 
Roll Granite Refiner 22 in. by 11 in . ; Triple Steel Roll 
Refiner 30 in. by 12 in. ; 5 ft. 0 in. C.I. Edge Runner Mill.

HARRY H . GARDAM  & CO. LTD , 
ST A IN E S

[ACHINERY AND PLANT, reconditioned, from 
stock, Pumps for all purposes, Generating Sets, 

Electric Motors, Engines, Lifting and Weighing 
Machinery, Machine-and Hand Tools, etc. Quotations 
on receipt of your requirements. Also Brand Nev.’ 
Equipment including Pumps, Hoseplping, Tubular Steel 
Barrows and Trucks of amazing lightness and strength, 
Sack Lifters, Weighing Machines, Lifting Tackle, Paint 
Spraying Outfits, Electric Drills and Grinders, Petrol and 
Diesel Engines, etc. Send for Catalogue 206F.— 
FARROW & SONS, LTD., SPALDING.
C.—Glazed Clay Acid Baths 3 ft. dia. by 18 in. high by 
u  I I  in. thick.
1—Open Top Tank, Welded Coastmction 13 ft. long, 

4 ft. high, 3 ft. 6 in. wide by l£  in. Plate. 1—2£ in. 
screwed outlet with cock. Capacity 1100 gallons.

2—Open Top Tanks, Welded Coast ruction 10 fL_3 in. 
long, 4 ft. wide by 4 ft. high by 1 tV" in. Plate. 
Capacity 1000 gallons.

COX &  DANKS LTD .,
Plant Department, T at Bank Road, Langley Green, 

Birmingham. T e l.: Broadwell 1783.
SP E C IA L  O P P O R T U N IT Y  

For USERS of 
HYDRO EX TRA CTO RS

S IX — IS iii. dia. galvanised steel plate basket all
electric overdriven B RO A D B EN T Hydro Ex
tractors—latest type. 400 volt 3 phase 50 cycles 
supply. Complete with Ellison oil immersed 
Star Delta Starters. Excellent condition through
out.

ONE—36 in. steel basket all-electric underdriven 
pitless three point suspension Hydro Extractor 
by B R O A D B E N T ; 400 volt, 3 phase, 50 cycles 
supply., with lift-out baske t; lifting apparatus, 
spare cage, electric interlocking safety cover and 
oil immersed Star Delta Starter. Very late 
model, as new. Immediate delivery.

ALSO
30 in. under belt driven M ANLOVE A L L IO T T  
Hydro with self contained clutch, countershaft 
and interlocking cover. Modern machine.
38 in. Galvanised Steel Plate basket steam driven 
Hydro by BRO A D B EN T, three point suspen
sion. carefully maintained. Inspection under 
working conditions invited.

M O R T O N , SO N  &  W ARD, LTD .
D obcross , N r. OLDHAM .
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F O R  S A L E
' I  COPPER STEAM PANS, with Copper Jackets 

(Tipping), 21 In. dia. by 23 in. deep. Price £25 each. 
Randalls, Engineers, Barnes (T el.: Rlv. 2436 & 2437). t 00 HYDRO EXTRACTORS by leading makers 

from 18 in. upwards, with Safety Covers. 
Jacketted Steam Copper and Iron Pans. Calorifiere- 
Washing Machines—Gilled Pipes,, etc. List sent on 
request. Randalls, Engineers, Barnes. T e l.; Rlv. 2436. 1 000 STRONG NEW WATERPROOF APRONS. 
A V U U  To-day’s value 5s. each. Clearing a t 30s. 
dozen. Also large quantity Filter Cloths, cheap. Wil
sons, Sprinufleld Mills Preston. lanes. Phone 219«.

PA TEN TS & TR A D E M A R K S
TTTNG’S PATENT AGENCY, LTD. (B. T. King, 

A.I.Mech.E., Patent Agent), 146a, Queen Victoria 
Street, London, E.C.4. ADVICE Handbook, and 
Consultation free. Phone r City 6161.

SERVICING
/"«RINDING, Drying, Screening and Grading of 
' J r  materials undertaken for the trade. Also Suppliers 
of Ground Silica and Fillers, etc. J ames K ent , L td., 
Millers, Fenton, Staffordshire. Telegram s: Kenmll, 
8toke*on-Trent. Telephone : 4253 and 4254, Stoke-on- 
Trent (2 lines).
(G R IN D IN G  of every description of chemical and 
^  other materials for the trade with improved mills.— 
Thos. H ill-Jo n e s , L td ., “ Invlcta ” Mills, Bow Common 
Lane, London, E. Telegrams : 44 Hill-Jones, Bochurch. 
London.” Telephone : 3285 East 
A HIGHLY EXPERIENCED INDIAN CHEMIST, 

who lias an all round knowledge of Indian Chemical 
and Allied industries is on a short visit to this country 
and is available for representing interests of British 
Chemical and Chemical plant manufacturing Arms In 
India. Excellent references. Please correspond with 
Box No. 2242, T he  Chem ical Age, 154, Fleet Street, 
London, E.C.4.
PO L Y G L O T  TRANSLATION SERVICE LTD., 
x  Terminal House, 52, Grosvenor Gardens, London, 
S.W .i. Tel. SLOane 7059. Translations of every 
description. All languages.
pO ST -W A R  MANUFACTURE. Well-known Research 
A laboratories, 53 years’ experience on the Continent, 
working since 1938 In the U.K., are in a position again 
to co-operate with Chemical Manufacturers desirous of 
introducing new Continental and American processes, 
or enlarging existing ones, in Plastics, Building Boards, 
Paints and Lacquers, Synthetics Raw Materials, Rubber, 
Oils and Paints, Tar and Coal, Fertilisers. Principals 
only. Box No. 2241, The Chemical Age, 154, Fleet 
Street, London, E.C.4.

SIT U A T IO N S VACANT
None of the situations advertised in these columns 

relates to a man between the ages of 18 and 50 inclusive 
or a wotnan between the ages of 18 and 40 inclusive, unless 
he or she is excepted from the provisions of the Control of 
Engagement Order, 1945, or the vacaticy is for employment 
excepted from the provisions of that Order. 
r p H E  MOND NICKEL CO., LTD., Clydach, Swansea, 
A invite applications for the following vacancies:— 

ONE Designer Draughtsman, 30-40 years af age, 
experienced in Chemical Plant Layout and Design and 
having good technical qualifications. This post offers 
good prospects of advancement to successful applicant.

ONE Draughtsman, 30-35 years of age, having 
general Mechanical Engineering experience and corre
sponding technical qualifications.

Applications stating salary required and giving full 
particulars of experience and technical qualifications 
should be addressed to  the "Chief Engineer.__________

WANTED
P E N T K IF U G E  Wanted. Fixed Spindle. Imperforate 
'-^Basket. Details and price. Box No. 2240, The  
Chemical Age, 154, Fleet Street, London, E.C.4. 
O A LES. Home and Export. Agencies required by 
^successful marketing organiser resident London. 
Write Box S.H., c/o Streets, 110, Old Broad Street, E.C.2.

A N TE D —Supplies of Nitre Cake In ten-ton lota. 
** Box No. 2126, The Chemical Age, 154, Fleet 

Street E.C.4.

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

firm and agency.

WALTER MOESCH & Co. 
ZURICH -  SWITZERLAND

L A R G E  D EPT . FOR SCIENTIFIC BOOKS

I *  BO O KSELLERS TO THE W O R L D *
N e w  a n d  s e c o n d h a n d  B ooks o n  a ll b r a n c h e s  of 
C h e m is tr y  a n d  e v e ry  o t h e r  s u b je c t .  S to c k  of 

n e a r ly  t h r e e  m i ll io n  v o lu m e s . B o o k s  b o u g h t .

QUICK POSTAL SERVICE

119-125 CHARING CROSS ROAD, LONDON, W .C.2
T e le p h o n e :  G e r r a r d  5660 (16 lin e s )

O p e n  9-6 (inc lud ing  S a tu rd a y )

TH E“ TEANTEE ’’ STANDARO 
PORTABLE CONVEYOR
F IX E D  & P O R T A B L E  
C O N V E Y O R S , 
F A B R IC A T E D  
STEELW ORK 
ETC .

T .& T . WORKS LTD
Phon«: B1LLESDON 261 

B 1 L L E S D O N , L E IC E S T E R

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

FRANC IS W . H ARR IS & Co. Ltd.
BURSLEM  - Stoke-on-Trent 

’Phone : S toke-on-T ren t 7181.
’ Grams :  Belting, Bursiem



PETER SPENCE & SONS LTD.
NA W N A L  :U«tDiNGS - ST. MARY'S  PARSONAGE

M A N C H E S T E R ,  3
tONDON OFFICE: 778/780 SALISBURY HOUSE E.C2

THE CHEMICAL AGE N o v e m b e r  io ; 1945

ESTABLISHED 1840

CHEMICAL PLANT 
PRESSURE VESSELS 
JÄCKETTED PANS 
MIXERS RECEIVERS

t e m K N
CONTR!

ALL TYPES OF WELDED 
AND RIVETED STEEL 

FABRICATIONS A U T O M A T IC  C O N T R O LLER S
of temperature, pressure, humidity 

and liquid level —  save fuel 
and labour and ensure 

uniform results.N ETH ER TO N , D U D LEY
W O R C S. NEGRETT I 

¿-Za m b r a
2 years’ 

guaranteeLONDON OFFICE—

329.HIGHHOLBORN,LONDON,W.C.I
122 R e g e n t S t .,L o n d o n , W . I

= P U M P S =
A N D

P U M P I N G  M A C H I N E R Y
FOR C H EM IC A L  IN D U ST R Y  

A SPEC IA L ITY

RECO. TR M JE  M ARK

T H E  CH EA PEST  FORM  OF SULPHATE OF ALUM IN A

T H E  "R E L IA B L E ”  S T E A M  P U M P , f o r  T a r  
a n d  T h ic k  F lu id . AI«o s u p p lie d  w ith  ST E A M  
JA C K E T E D  P U M P  E N D S . W rite fo r lis t  No. 3 48

JOSEPH EVANS & SONS
(W O L V E R H A M P T O N )  L T D . 

CULWELL WORKS» WOLVERHAMPTON
W ires : "  Evans, W olverham pton."

’Phones:  Wolverhampton 20 864 ,2Q86S. 
L o n d o n  O f f ic e :  K E R N  H O U S E , 36 & 38, 

K IN G S W A Y , W .C .2 .
W ires t "  Dryosbo, W estcent, London ."

’Phone:  Haiborn 1091

Sqte Manufacturers



N o v e m b e r  i o , 19 4 5  THE CH EM ICA L - AGE i i i

M IR V A L E  C H E M I C A L  CO. LTD.
Mirfield -Yorkshire • Enqland

INSURE W ITH

F U L L  P A R T I C U L A R S  
m ay ba o b ta in e d  fro m

The
London & Lancash ire Insurance Co. Ltd .

7 Chancery Lane, London

1
“ Urading, /V\ i x i n g, 
.Sieving or Separating 

0 0  and Dr y i ng of 
0 materials, etc., under

taken for the trade

A l s o  S u p p l i e r s  of
GROUND S IL IC A , FILLERS, 

A N D  CHEM ICALS

I A M F C  I f  VTHTT m a n o r  s tre e t, f e n t o n
o STAFFORDSHIRE

LIMITED • MILLERS *,on' : Kr a m V sStoke-on-T rent 4253-4 K e n m il ,  Stoke-on-T rent
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Printed in Great Britain by The  P ress at Cookbelaxds, London and Addiestone, and published by 
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“ LI ON” PACKINGS
FOR ALL PURPOSES AND PRESSURES

PLEASE CONSULT US
On all matters concerning 
PACKINGS & JOINTINGS 

For Chemical Plant

W R ITE  FOR C A TA LO G U E R6

J A ME S  W A L K E R  & CO. ,  L TD.  
«‘L IO N ”  W O R KS , W O K IN G , SU RREY

PH O N E: W O K IN G  2432 (5 lines) G R A M S , I i o n g f i  1 e

HC302

The “  Metrovick ”  totally-enclosed 
motor with integral fan operated 
air cooling circuits is designed for 
use in the corrosive and dusty 
atmospheres of Chemical and Gas 

W orks.


