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

Am ine C o n te n t..................  98% m in.
S.G. @ 15.5%C.................. 0.8Z0-0.8Z5
Boiling Range ................  130°C. 140°
Solubility in Water ... 100%
Solubility in Benzol, etc. 100%
Solubility in Alcohols ... 100%

Volatile in Steam

Supplies are available for priority work.
SAMPLES, PRICES AND FURTHER PARTICULARS FROM THE MAKERS
HOW ARDS &  SO NS, L T D . (EST. 1292) IL F O R D , E SSEX
Telephone: ILFord 3333. Telegrams: •* QUINOLOGY, ILFORD.”

¿¿-.if.:



THE CHEMI CAL A G E J a n u a r y  1 2 ,  1 9 4 6

W ith  Wells* Waste- 
O il Filter you can use 
your oil several times 
over and change it more often. A  
thoroughly reliable supply of oil Is 
assured w ith the use of Wells* 
Special Filter Pads which work in 
conjunction w ith W ells* Patent 
Syphon Feed.

A . C .  W E L L S
& CO. L T D

PRO VID EN CE M IIL S 'H Y D E ‘ C H ESH IRE

Write rorvfuiler 
particulars of 
these oil filter*.

Telephone :
Hude 953 

Telegrams :  Un
breakable Hyde.

BAKE LAQUE 
PHENOLIC 

RESINS
for acid-proof coatings 
for abrasive wheels 
for electrical insulation

HOPWOOD STREET 
PRESTON, ENG.

ATTWATER & SONS, Ltd.
Est. 1868

MILL,

f e v i b e
c b e m l e M

Leading manufacturers are using MONO 
Pumps for. oils, alkalis, acids and phar

maceutical products of all kinds for both filterpress work and transfer. 
Uniform flow, free from pulsation, émulsification or aeration, plus 
self-priming and abrasion resistance are some of the reasons for the 
popularity of the M ONO Pump in the Chemical Industry.
Would you like to ’have data?—it’s available on request.

/  / ’ r a  m a t t e r  o f  d e s i g n

M O N O  P U M P S  L I M I T E D
HEAD O FFICE: GRANITE HOUSE, C AN N O N  STREET, LONDON E.C.4.
Telephone and Telegram s: Mansion House 6101 Cables: M O N O  PU M P S , London

C ode: A .B .C . Seventh Ed ition .
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kestner

ENGINEERING CO.  LTD

H U N S L E T ,  L E E D S  HO
Tel. 32521 (3  lines) 'C ra m s : “  O X B R O S , ”  Leeds. 

London O ffice : W IN C H E S T E R  H O U S E ,  O L D  B R O A D  ST ., E.C .2. 
T e l.: London W a l l  3731. 'G ra m s: Asbengpro, S to ck , London.

CONSTRUCTION OR REPAIR 
OF [CHEMICAL PLANT BY 
ELECTRIC ARC W ELDING

Oxley can bring many years ’ 
ex p er ien ce  to bear on 
w elded fabrication or repair. 
Lead lin ing a sp ec ia lity .

• p la n ts  supplied from 
I to  3,500 c.f.m. and 
larger if required.

C ontinuous operation 
achieved by—

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

Dual A bsorber 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.

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 5, G' R O S V E N O R  G A R D  E N S 1 _ l O N P O N ^ ) ^

A
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CAN D Y FILTER CO., LTD.
C H U R C H  R O A D  - H A N W E L L ,  

L O N D O N ,  W .7.
T E L . :  E A L IN G  6733.

W A T E R  TREATM ENT PLA N T  AND E Q U IPM E N T  FOR A LL  PU RPO SES

J a n u a r y  1 2 ,  1 9 4 6THE C HEMI CAL  A G E
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for fhe control 
of cockroaches

c G A M M E X A N E  ’ is o f  particular value in the 
control o f  cockroaches —  black beetles and steam 
flies. I t  is safe to use and its efficacy has been 
established beyond question in restaurants, hospitals, 
bakeries and ships, as well as in private dwellings.

A lthough ‘ Gam m exane’ does not destroy the 
eggs, it remains toxic for a long period and kills 
the young insects as they em erge, even m any weeks 
after application.

Crickets, fleas, bed bugs, silver fish and many 
other indoor pests can also be elim inated b y the 
use o f  c Gam m exane ’ . A  powder containing 
‘ G am m exan e’— 'G A M M E X A N E ’ D U S T  D .0 34  
—  is available in 
lim ited quantities 
in 56 lb. and 1  cwt. 
packages.

T K E ( fjß ü )  B R I T I S H  I N S E C T !  C I D E

‘Gammexane’ is the trade mark name of the 
gamma isomer of benzene hexachloride (666)

IMPERIAL CHEMICAL INDUSTRIES LIMITED 
NOBEL HOUSE, LONDON, S.W.1
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“Everything for Safety Everywhere >)

SIEBE, GORMAN & CO. LTD.
[ E S T A B L IS H E D  1819]

Originators and Largest Manufacturers in the 
World of Respiratory Appliances of all descriptions

SEND US YOUR PROBLEM — W E SHALL BE PLEASED TO ADVISE YOU 

W e make all types and can satisfy any requirement

G A S  M A S K S

“ Puretha”  
and all other ap
proved types for 
Naval, Military and 
industrial purposes.

S e lf- co n ta in e d  
O X Y G E N  

B R E A T H  I N G 
A P P A R A T U S
“ Proto,”  “ Salvus,”  
“ Fireox,”  and other 
types for work in 
irrespirable atmos

pheres.

also C O M P R E S S E D  A I R  T Y P E S

S M O K E

H ELM ET S

“ Spirelmo”  
and other 

patterns.

R ESU SC IT A T IO N  
A PPA R A T U S

“ Novita”  and “ Novox”
Oxygen and Oxygen + CO2

for persons asphyxiated 
by poison gas, shock, 

drowning, etc.

DUST MASKS of all descriptions "ANTIPOYS”  Short Distance Breath-
including ing Apparatus

The Mark IV  Dust Respirator LIGHT FUME MASKS for Paint
as approved by the Home Office Spraying, etc.
PROTECTIVE CLOTHING — Asbestos, Acid-Proof and Water-Proof, Safety 
Gloves, Gauntlets and Mitts of rubber, leather, etc. Safety Goggles of all 

types. Safety Lamps, and all other Safety and Protective Devices.
N EPT U N E  W O R K S, DAVIS ROAD, 

T O L W O R T H , S U R B IT O N , SU R R EY
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HEAT-TREATMENT IN THE LABORATORY
ELECTRIC
MUFFLES

WILD-BARFIELD ELECTRIC FURNACES LTD.
E L E C F U R N  W O R K S ,  W A T F O R D  B Y - P A S S ,  W A T F O R D ,  H E R T S .

Telephone: W A T F O R D  6094 (4 lines). Telegram s: E L E C F U R N , W A T F O R D

M.60. O va l furnace 
w ith  flap door and flue 
and dam per. For flat 
w o rk  and small w o rk  
in shallow pans. Tem 
peratures up to 1,000 
deg. C.
M.54. R e c t a n g u la r  
furnace w ith  counter
balanced door and c ir 
cular pattern pyro
m eter. For tem pera
tures up to 960 deg. C . 
Severe I sizes w ith  
chambers up to  18 in. 
by 9 in. by 9 in.
M.70. Single tube furn
ace w ith  silica inner 
tube, for tem peratures 
up to 1,050 deg. C. 
M.51. R e c t a n g u l a r  
furnace w ith  flap door, 
and c ircu lar pattern 
pyrom eter. Chamber, 
8 in. by 3 in. by 3 in.

O ver 60 types and sizes developed ou t of ou r long experi
ence fo r use in works, laboratories, technical colleges, etc. 
These furnaces are all of proved design and dependable for 
long and trouble-free service. They are designed fo r use on 
ordinary electric supply of e ither d.c. o r  a.c. a t th e  usual 
single-phase voltage, I.e., 100 to  250.
MELTING FURNACES. W e also make electric melting 
furnaces In different models for tem pera tu res up to  1,300° C.

F UR N A C E S  FOR ALL H E A T - T R E A T M E N T  OPERATIONS

M-W.IOO
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D o n 't

that heat e
v e r y  v a l u a b l e  w o r k  has already been done to insulate pipes a n d  

tanks by lagging, but it is probable that insufficient attention is still given 
in Works and Factories to the efficient insulation o f whole buildings. 

Specialist advice on this vital question is available in the Fuel 
Efficiency Bulletin n o . 12, “ t h e r m a l  in s u l a t io n  o f  b u i l d i n g s , ”  ob
tainable from your Regional Office o f the M inistry o f Fuel and Power.

POINTS TO

ABOUT

HEATING

1 Once a building has been heated up to the 
necessary temperature, fuel is only needed to main
tain that temperature.

R F M F M R F R  2 The speed at which a  building cools (due to the
( I  t  I I I  t  I I I  D  b  H  escape of heat by various means) governs the

am ount o f fuel which is required to replace the 
escaping heat and maintain the temperature.
3 Adequate insulation reduces the heat loss and, 
hence, less fuel is required to maintain the tem pera^ 
ture. And, remember, the building will be cooler 
in summer.

R e m e m b e r  .  .  .

effective insulation cuts fu e l consumption
I S S U E D  B Y  T H E  M I N I S T R Y  O F  F U E L  A N D  P O W E R
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R E G D . T R A D E  M A R K

GALLENKAMP" LABORATORY OVEN

•  Range 50/300°C.

•  Temperature differential
±rc.

•  Good insulation, double 
walls 2£" apart, well 
lagged.

•  Stoved aluminium finish.

0  Red-line lens front 
thermometer recessed in 
door.

0  Substantial handle and 
hinges.

b.— 7854/5
; h . W .  D. H . W .  D .
I 4 ' x l 2 ' x l r  18* x 16* X 16'

(2 shelves) (3 shelves)

b.—7854 OVEN, “  Gallenkamp”  ... £41 10 0 £51 17 6
b.—7855 OVEN, “ Gallenkamp”  with copper

interior ...'   £47 10 0 £62 -5 0

Please apply for full specification of 
the above and other available models

A. G A L L E N K A M P  & CO. LTD.
“  TECHNICO HOUSE,”  17-29 SUN ST., FINSBURY SQ„ LONDON, E.C.2



IN FERROUS V  NON-FERROUS METALS

Please ask for Leaflets L.A.4 and L.A.5
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HABITS are strange w ith the LOBSTER. Most of their chewing is done 
w ith massive claws—the large, blunt-toothed one is for crushing and th e  

sharp one for cutting th e  food. Thus, ou r crustacean friends have a process of 
external mastication, satisfactory to  themselves, yet distinctly novel in the  
view of others.
This them e is just a rem inder th a t if you have to  tackle an unusual problem 
connected with processing, then ou r Technical Staff of Chemists, Chemical 
Engineers and Designers should be consulted.
In th e  fabrication of C h em ica l P la n t . . . w hatever th e  processing . . . 
we approach th e  problem  with a wealth of experience on which to  draw and 
be it STAINLESS STEEL, MONEL, COPPER, ALUMINIUM o r o th er metals 
employed, we have craftsmen ready to  handle the  job.
For units o r  com plete plants to  be erected contact The London Aluminium 
Company, Ltd., W itton , Birmingham, 6.

THE C HE MI CA L  A G E

Se rie s  2— R econstru ction  . 44 T he  Lo b s te r **
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J~ \uring  the d ifficult days—  and in 
the happier times—  the B. B. C. 

has counted fo r  much with the people 
o f  Britain . ..  sound, reliable effc ien t. 
Even so during the hazardous times o f  
the last fe w  years—  and in  the placid  
pre-war era—  Cox &  Danks L td. 
have stood fo r  sound, reliable service

to Industry . . .  in  efficiency o f  dem
olition , orderly clearance o f  “ scrap” 
and in  the supply o f  P lant, Machinery, 
Steel and Electrical Equipment.

This tradition o f  “ Service” w ill 
take on a greater signifcance in  the 

years ahead—  to the bene ft o f  those 
discerning people who now consult:—

Demolition &  D ism antling  Engineers :: Iron &  Steel 
Scrap Producers :: P lan t &  M achinery

LONDON • PARK ROYAL N.W.IO.

B R A N C H E S
FELTHAM, MIDDLESEX. Phone Feltham 3471

SHEFFIELD
MANCHESTER
SWANSEA
COVENTRY
BRENTFORD

—41216 BIRMINGHAM Broadwell 1611
-Pendleton 2481 NEWCASTLE ON TYNE—20685

—411! BEDFORD —3258
—5304 FULHAM —Flaxman 0071

— Ealing 674! BROMLEY-BY-BOW — East 1494
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FOUR
OAKS
SPRAYERS

P rotect your Plant, Apparatus and Buildings 
against corrosion with the Four Oaks 
Sprayer. Whether limewood, disinfectant, 
paint, creosote or other anti-corrosion 
liquid is indicated Four Oaks will do the 
job.

A lso for Limewashing, Colourwashing and 
Disterr

 .......... .......................................... [ I  V V  U K  U p p l  I L U  Ul V I I « ' ■ ' '

THE FOUR OAKS 
SPRAYING MACHINE CO.
Four Oaks W orks, Four Oaks, B I R M I N G H A M .

Defeating Corrosion

£32 15s. Od.

BRIDGWATER
18 gallon size

£22 3s. Od.

BRIDGWATER 
DE-LUXE 

30 gallon size

free on application.

Telegrams : “  Sprayers, Four Oaks. Telephone : Four Oaks, 305.
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G R A D I N G ,  M I X I N G ,
SIEVING OR SEPARATING 
A N D  D R Y I N G  O F  
MATERIALS, ETC., UNDER
TAKEN FOR THE TRADE

Also suppliers of
GROUND SILICA  
FILLERS 
AND  
CHEMICALS

® ®  F E L S P A R ,  F U S E D
® SILICA, BONE, QUARTZ,

CERAMIC M A T E R IA LS ,
ETC., ETC.

JAM ES KENT, LTD.
M I L L E R S

MANOR STREET • FENTON * STAFFORDSHIRE
Phone :

Stoke-on-Trent 4253-4
Grams :

Kenmil, S toke-on-Trent
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From  the sheet to a finished container involves as 

little as eleven operations. Each one, from the initial 

blanking is carried out with speed and automatic pre

cision by this gang o f ten M O O N  machines. These 

complete plants have been installed by us in many 

parts o f the world. As a team, they win both at 

home and away, and they embody every desirable 

feature which has arisen in a very highly specialised 

experience o f drum making over many years.

— Can they be pressed into service for you ?

W e  m ake a ve ry  w ide range 
of machines in add ition , and-we  
can offer a solution to every  
problem  of m etal conta iner manu
facture. If your post-war plans 
i n c l u d e  t h i s  s u b j e c t , d o n * t  

M O O N  B R O T H E R S  L I M I T E D  h e s i t a t e  to  a s k  o u r  a d v i c e

B E A U F O R T  R O A D . B I R K E N H E A D  
T elephone: Birkenhead 1527. Telegrams Pressure, Phone, Birkenhead ”

M A N U F A C T U R E R S  OF TI N BOX & DRUM MA K I NG  M A C H I N E R Y

dm 1071
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Telephone: D U D LEY  2431 (3 lines) 
Telegrams: G R A Z EB R O O K , D U D LEY

GRAZEBROOK LTD.
DUDLEY, W O RCS.

F L A S H  
W E L D I N G  

AN Y 
S E C T IO N  

U P TO  
8 SQ. INS.

Stainless Steel Storage Tank, Homogeneous Lead Lined Vessel
16ft. ht. xl2ft. dia. with three 3 in. Lead Coils

E N G IN E E R S  A N D  IR O N F O U N D E R S

IRON 
CASTINGS 

UP TO 
15 TONS

MAX:
MACHINING
CAPACITY
20 ft. dia.

O N [ADM IRALTY, W A R  OFFICE A N D  M.A.P. LISTS
(FULLY APPROVED A.I.D.)

Makers o f GRAZEBROOK Brand Cold Blast Pig Iron

MILD AND STAINLESS STEEL PLANT FOR THE 
CHEMICAL INDUSTRY AND ALLIED TRADES, 

FABRICATED TO CLIENT’S DESIGN, 
HOMOGENEOUS LEAD LINING

Mild Steel Extractor Vessels
made to  design o f Messrs. Bamag Ltd ., London
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R E - S U R V E Y  O F  I N D U S T R I A L  S O L V E N T S

m e s i t y l  

o x i d e

This solvent is an unsaturated ketone (methyl isobutenyl 
ketone) with an odour resembling peppermint. It has a high 
solvent power for nitrocellulose and may be used in lacquers 
and thinners as one of the medium boiling solvents. The 
resulting solutions have low viscosity and high resistance to 
humidity.

Mesityl oxide is also valuable as a solvent for gums and 
resins, particularly vinyl type resins, giving films with high 
gloss and particularly good “  flow.”  High concentrations of 
vinyl type resin in mesityl oxide can be sprayed without risk 
of “  cobwebbing.”

The TP  product is characterised by high chemical purity 
and consistency of quality. We shall be glad to send full 
specifications on request or to collaborate at any time in the 
investigation of new applications.

T E C H N IC A L PRO D U CTS L IM IT E D
ST . H ELEN ’S C O U R T . G REAT ST . H E L E N ’S, L O N D O N , E.C.3 . T E L E P H O N E : AVENUE 4321
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ELECTRO - CH EM ICA L EN G IN EER IN G  CO. LTD.

NETHERBY • QUEENS RD. WEYBRIDGE • SURREY.

A S S O C IA T E D  C O M P A N IE S :—  E L E C T R IC  F U R N A C E  C O . LT D ., E L E C T R IC  R E S IS T A N C E  F U R N A C E  C O . LT D

MODERNISE your PLATING 
«"<< CLEANING

The illustration 
shows a Barrel 
P l a t i n g  Plant 
f o r  Cadmium 
P l a t i n g  Nuts 
and Bolts.

Other types of equipment supplied for :—
PLATIN G  nickel, chrome, 

copper, cadmium, 
zinc, brass, etc. 

C LEA N IN G  steel, brass, etc. 
Bright dipping. 
Cleaning prior 
to phosphate 
r u s t  proofing. 
Descaling.

Send for Pamphlets
A G E N T S  : C O L E M A N  8c A P P L E B Y  LT D ., 119/127, C onstitu tion  H ill. B irm ingham  19.

G R A U E R  & W E IL  LT D ., 3/4, H a rd w ick  S tree t, Rosebery A ven ue  E .C . I.  
R. C R U IC K S H A N K  LT D ., Cam den S tree t, B irm ingham , I.

B
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H U T T E R  V E N T I L A T I O N
f o r  i n s t a n t  c l e a r a n c e  o f

F U M E S  A N D  S M O K E
from Foundries, Retort Houses, Furnace Buildings, etc., etc.

The Shutters provide what is in effect 
a  moveable roof to the building which, 
by means o f  steel •' louvres in them
selves forming extraction vanes, create 
extraction draught. The louvres are 
formed on both sides o f a  centrally 
operated dual gear unit; each side can 
be operated independently in order

to facilitate extraction in strong winds. 
In very wet weather, driving snow and 
at night they can be closed and form 
complete weather—tightness

Adequate natural light to the workshops 
below is available when the shutters are 
open.

nnt-wi«-!! n l T P k l T  M A C

O P E N
W hen fully opened, the specially 
designed louvres provide an a l
m ost instantaneous clearance o f 
furnes, smoke etc., and, what is 
equally im portant, give adequate 
natural lighting to the work
shops below.

H A L F  O P E N
It is often dangerous fo r rain 
to fall through the open roo f o f 
a  workshop. In  very light rain 
Hills Shutters can be partly 
closed and still perm it a very 
high percentage o f extraction.

In driving rain, sleet, etc., the 
Shutters can be closed down 
completely and they are^ then  
weather-tight.

r HIKES
H I L L S  P A T E N T  G L A Z I N G  C O M P A N Y  L I M I T E D

ALBION ROAD, WEST BROMWICH. ’PH ON E : WEST BROMW ICH 1025 (6 lines)
L ondon O ffice: 125  H IG H  H O LB O R N , W .C .l . ’P h o n e j^ rO L b o rn _ 8 Q O ^
mmm— — ■— — - a— mmmmmm
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EQUIPMENT and PROCESSES
IN  T H E

CHEMICAL INDUSTRY
A T W O R K  O N

AGITATION 
CLARIFICATION 
CLASSIFICATION 
FILTRATION
THICKENING f  r e s u l t  
WASHING

IN

High E ff ic ie n cy  
Perfect Reliability

Low Maintenance Costs 

Maximum Labour Saving 

Minimum Power Consumption

O U R  M A N Y  Y E A R S  E X P E R IE N C E  A R E  A T  Y O U R  S E R V IC E

Submit your chemical problems to us

D o r r - O l i v e r C o m p a n y  L im it e d
ABFORD HOUSE, W ILTON ROAD 

LONDON, S.W .I
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IN TIMBER UP TO

PRE-WAR STANDARD 

OF QUALITY AND 

SEASONING

C Ä R T Y
A N D  S O N ,  L I M I T E D  

Haxdexs B d ., P e c k h a m , LO N D O N , S.E.15
Ph o n e : N e w  Cross 1826

M A R K

VALVES AND ACCESSORIES 
IN ALL APPROPRIATE 

METALS FOR THE 
CHEMICAL TRADE

B r it is h  Steam  Sp ec ia lt ies  L t d .
W H A R F  ST R EET , L E IC E ST ER

STANDARD PRODUCTIONS FROM STOCK  
L E IC E S T E R , L O N D O N ,  L IV E R P O O L ,  W H IS T O N ,  G L A S G O W .  
B R IST O L , M A N C H E S T E R  A N D  N E W C A S T L E  - O N  - T Y N E

Good timber is scarce, but for essential work

CARTY’S can still supply VATS



J a n u a r y  1 2 , 1 9 4 6 THE CHEMI CAL AG E

RO BEY  & CO. LTD
G LO BE W O R K S  LIN CO LN

London Offices: Commonwealth Bonk Chambers, 10 Old Jewry, E.C 2
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luxfjjjevu) to/kan a
^ i j  U n d o  (m  H ie  c e d d u jß

Enqu iries to : P H A R M A C E U T IC A L  L A B O R A T O R IE S  G E IG Y ,  LT D ., National Buildings, Parsonage, M anchester, 3. 
or to: Messrs S T A F F O R D  A L L E N  & S O N S  LT D . 20, W h a r f  Road, London, N . I .

Controversy may rage on the Brains 
Trust about the aerobatics of the fly when it lands on the 
ceiling, but if the ceiling has been sprayed with 
DDT/GEIGY, or coated with one of the special DDT 
paints, certain death results.

D D T / G E I G Y

Imperial
Made in Great Britain

d a
BY APPOINTMENT

Imperial Typew riter Com pany L td . 
Leicester
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The Basic 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 with 
thorough incorporation of th e  mix.

The jacketed trough is lined with renewable steel 
wearing plates.



xxiv THE C HEMI CAL  AG E J a n u a r y  1 2 ,  1 9 4 6

YORKSHIRE TAR DISTILLERS F
• C LEC K H EA TO N  -  Y O R K S H I R E .

t e l .  c l e c k h e a t o n ,  
7 9 0  ( 5  L I N E S )

T E L E G R A M S  T O  - 
Y O T A R  C L EC K H EA T O N

[DICTCLOHEXYLAMINE
B.Pt. 760mm255°-256°C 

Gr.@ I5*5°C- -916

OWSOTtMASQ^ MANCHESTER 19
G A S P L A N T  C O . LTD . Tel. No. : Heaton M oor 2261

D lcyclohexylam ine is  a strong base, being stronger than A m m onia . 
It form s sa lts w ith  all acids and form s soaps w ith  fatty acids.

COMMERCIAL Q U A N TITIES AVAILABLE.

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

TANKS. CYLIN D R IC AL AN D  REC TAN G U LA R  
PUM PS AND  FLO W  METERS. ETC.
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ATHOLE G. ALLEN (Stockton) LTD.
STOCKTON-ON-TEES

sTocKT^Sann«) CO. D URH AM

ARE PRODUCERS OF

BA RIU M  COMPOUNDS

BARIUM CHLORIDE 
BARYTES

IRON COMPOUNDS

FERRIC CHLORIDE (PERCHLORIDE OF IRON) 
FERROUS CHLORIDE

TOLUENE N ITRATIO N  PRODUCTS

MONO NITRO TOLUENE 
DI-NITRO TOLUENE 
TRI-NITRO TOLUENE 
PARA NITRO TOLUENE 
ORTHO NITRO TOLUENE

N O N  M EM BERS OF TRADE A SSO C IA T IO N S
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FOR ALL 
P U R P O S E S  
H A N D ,  B E L T ,  
ELECTRIC MOTOR 

OR
EN G IN E  DRIVEN

Illustrating one  of o u r 
Small Portable Rotary Pumps

WE SPECIALISE IN PUMPS FOR VISCOUS MATERIALS

BARCLAY KELLETT  & CO., LTD
B R A D F O R D  Y O R K S

Pump makers since 1882

IN E  D Y E S  
FAST BASES FOR ICE COLO URS

Benzol, N itrobenzol, B lnltrobenzol, N ltronaphthalene, B ln ltronaphthalene, X y lo l, N ltro xy lo l, B ln ltroxylo l 
X y lld in e , To luo l, O rth o  & Para N ltro to lu o l, B ln ltroto luol (A ll G rades)

Para N ltro  O rth o  Toluldine, Meta N ltro  Para Toluldlne 
O R T H O  T O LU ID 1 N E  P A R A  T O L U ID IN E

Extensive Range of O il Colours, Acid Colours, Basic Colours, D irec t Colours, Pigment Colours,
Azoic Co lours fo r W o o l, also Co lours suitable for all Trades 
M ET A  T O L U Y L E N E  D IA M IN E  M ET A  P H E N Y L E N E  D IA M IN E

JO H N  W . LE IT C H  & CO., LTD.
MILNSBRIDGE CHEMICAL WORKS

Te lep h on e :' H U D D E R S F I E L D  Telegrams:
189-190 M IL N S B R ID G E  L- I V  ^  I  I L U D  L E IT C H . M IL N S B R ID G E

IN D IA
Khatau Valabhdas & Co., 

Vadgadl .Bombay.

S C O T L A N D
K irkpatrick  & Lauder Ltd., 

180, Hope S treet, Glasgow, C.2

C A N A D A
Prescott & Co ., Regd.

77-4, S t. Paul St. W e s t , M ontreal
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•tv & Pressure

»w> » « ñ t í S e » 5 5
s e r v i c e

c o s t s
i:„lW\e upN-“ r

ItME

ir  _  fvcceiator

_  S O f  t t e — - “ “ d p r  

Method
^  S 0 F T E H E R s  m e

» s t  » 0 » “ “ ............"

s a :  ™ »

_ > « »  H L T E R S
taste

the (nai°r'ty r - l ł t F f t S

.« S « »  w * f S '"

TECHNICAL LITERATURE ON REQUEST

PATERSON ENGINEERING CO. LTD.
93 W IN D SO R  HOUSE, K IN G SW A Y , LONDON



xxviii THE C HEMI CAL  A G E J a n u a r y  1 2 ,  1 9 4 6

N o w  o f f e r e d  i n  b u l k : —

HYDRAZINE SULPHATE

T O  COPE W IT H  W A R TIM E D EM A N D S AN 
E N T IR E L Y  N EW  TY PE O F P L A N T  FO R  T H E  
C O N T IN U O U S  P R O D U C T IO N  O F H Y D R A ZIN E 
SU LPH A TE has been in operation for the last year or two. 
Ample supplies are now available for spot delivery.

Samples, information and prices are available from  the makers, who 
will be glad to assist in the development o f the use o f hydrazine 
sulphate in your processes.

GENATOSAN LTD., LOUGHBOROUGH, LEICESTERSHIRE
Telephone: Loughborough 2292

D O N K I N
C O M P R E S S O R S

for GAS or AIR
High Speed 

Vertical Reciprocating Type 

Splash Lubrication 
Water cooled Cylinders 
Hand Unloading device

Easy Accessibility 
to  working parts

Robust C onstruction

THE BRYAN DONKIN GO. LTD.
C H EST ER F IELD
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Contractors to H .M . G overnm ent

THOMAS 
HILL-JONES

Manufacturing Chemists
Est. 1830

G R IN D IN G  of every description of Chemical and other 
materials for the trade.
Old-established, but up-to-date in every detail, our 
organisation provides a specialised service for the chemical 
industry that ensures rapid delivery and low prices.

M A N U F A C T U R E R S  AN D  P R O P R IE T O R S OF 
“  IN V IC T A  ”  D E C O LO U R ISIN G  CARBO N  - WOOD 
A N D  A N IM A L  C H A R C O A L  - P L U M B A G O  
M A N G A N E SE  -  “  IN V IC T A  ”  SO L D E R IN G  F L U ID  
“ IN V IC T A ” B IT U M IN O U S M A T E R IA L S  FO R 

RO AD  C O N STR U C TIO N

T H O M A S  H I L L - J O N E S  L T D . ,  I N V I C T A  W O R K S  
B O W  C O M M O N  L A N E ,  L O N D O N ,  E .3

Telephone : EAST 3285 Telegrams: “ HILL-JONES, BOCHURCH, LONDON"
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TO ALL USERS OF  
“ R IZ IST Ä L ”

A C ID  R ESISTING  ,
C E M E N T  L # 5«  f e y
L IN IN G S 6reetlngs and^  Best WisSes tor 

\ # > i  V  ^  Peace s  Prosperity

A ' v y  ««•■»
^  JO H N  L. L O R D

WELLINGTON CEMENT WORKS
> . * # ■  T E L E S f  B U R Y  617^ B U R Y .  L A N C A S H I R E

S H A W I N I G A N  L T D .

R E G . T R A D E  M A R K

< 0 )

M A D E  IN  C A N A D A

MARLOW HOUSE,  LLOYDS A V E N U E ,  LONDON, E.C.3
Telephone: ROYAL 6012/3/4 Telegram s: ‘MGANSHAWIN, FEN, L O N D O N ”

ACETIC ACID 
CARBIDE of CALC IUM  

A C ETYLEN E BLACK 
POLYVINYL ACETATE “ GELVA”

H IG H  A N D  L O W  V IS C O S IT IE S

POLYVINYL ACETALS “ ALVAR”  
“ FORMVAR ”
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CHEMICAL PLANT
INCLUDING COMPLETE INSTALLATIONS:-

Rubber Lined Mixing Vessel with Stirrer and Operating FANS 
Gear for raising and lowering the S tirrer while i t  is rotating

“ VULCOFERRAN ” (R e g d .)  LININGS
FOR ACID SOLUTIONS UP TO 130 C.

NORDAC LIMITED
(Chem ical Engineers)

DUKES ROAD, WESTERN AVENUE,

LONDON, W.3.
TEL.: ACORN 2289

AUTOCLAVES 

MIXING VESSELS 

PUMPS 

VALVES 

PIPELINES 

STORAGE TANKS 

PROCESS TANKS 

RECOVERY PLANTS 

FUME EXTRACTION 

FILTERS
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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  • 
K IE R S  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  • ETC .

RUSTON & HORNSBY LT.D
B O IL E R  D IV IS IO N

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

A C T  VI A L L Y  M A N U F A C T U R E D  A T  B A R N E T
= bY ====================

PIERSON, MORRELL & CO., LTD.
(THE ORIGINAL BRITISH ASPIRIN MAKERS)

Q U E E N ’S ROAD - BARN ET  - HERTS
Phone : Barnet 0723 Grams : Pierson Morrell, Barnet

A L L O B A R B I T O N E  

C Y C L O B A R B I T O N E
FINEST QUALITY.

CLASS I FUSION WELDED

PRESSURE VESSELS 
& CHEMICAL PLANT

Consult

Approved by 
Lloyds for 
Class I
Fusion Welding
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When blood infusions were given to wounded soldiers, the authorities 
found that the injection of blood plasma mixed with distilled water caused the 
patient’s temperature to rise for a short time. The trouble arose from the presence 

• of Pyrogens in the water —  impurities that could not be removed even by distillation. The 
Pyrogens were trapped, however, when the distilled water was filtered through active carbon 
and the patients no longer suffered increased temperatures.
Any manufacturer who feels feverish about filtration 
difficulties, can get his temperature down to normal by 
remembering the industrial uses of active carbon in 
removing unwanted discoloration, smells or impurities.

S U T C L I F F E  S P E A K M A N  &  C O M P A N Y  L T D . ,  L E I G H ,  L A N C A S H I R E
LONDON OFFICE: 82 KING WILLIAM STREET, E.C.4 . TELEPHONE: MANSION HOUSE 1285-6 

Manufacturers o f  a ll grades o f  Active Carbon fo r  Adsorption purposes, Decolourising, Water Purifica
tion and Dechlorination, M edicinal purposes and Depyrogenising.

S U T C L I F F E

S P E A K M A N !

HOW TO CATCH

c
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r , Steam or Power Driven .Pumps. ^  
Dry Vacuum Pumps. W e t Vacuum ' 
Pumps. Air Compressors. Steam Jet. 

Air Ejectors and Surface Condensers 
for Operating with Vacuum Pans, 

y Heat Exchangers. ,

* o t  t h e
V  ^ALSTiüSËD TO 
^  LIQUORS 

HANDLED

W ORTHINGTON—SIMPSON
CHEMICAL INDUSTRY

An Installation of twelve electrically-driven Hori
zontal Split Casing Centrifugal Pumps at an Im
portan t Chemical W orks in the  Midlands. These 
units handle a variety of Chemical Solutions used 
in various manufacturing processes.

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

T O W ER S  P O R T A B LE  ELEC T R IC  HOT P LA T E
Flame proof. 
Drip proof. 
Economical— 400 watt. 
Compact 3 heat switch- 
plug unit.

5 inches diameter.
P rice  £ 1 .  IS . O

Made in our workshops a t W idnes.
Full particulars on application 

J .  W .  T O W E R S  &  C O ., LTD . 
Head Office and Works : W IDNES.

MANCHESTER : 44 Chapel St., Salford 3. LIVERPOOL : 134 Brownlow Hill.
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He is M A STER OF A LL TRAD ES, 
amazingly versatile, and ready to 
assist in solving your problems.

This enterprising character is al
ready familiar to Research and Indus
trial Chemists in the “ Deminrolit”

rocess of producing water equiva- 
ent in quality to distil’P - rlent in quality to distilled water.

During nearly six years o f war, 
ion exchangers have played an im
portant part in new processes. These 
include the purification of solutions

by removal of acids or dissolved 
salts, and recovery o f valuable 
materials from dilute solutions and 
from industrial wastes.

Until the present time these pro
ducts of the Permutit Company 
Limited have been confined to essen
tial war work. They are now at the 
disposal of industry in general — 
and in ever increasing quantities.

These materials may improve 
your operation. Can we assist you ?

Perm utit House, Gunnersbury A venue, London, W .l.

P e r m u t i t Co. Ltd.
M A N U F A C T U R E R S  O F  I O N  E X C H A N G E  M A T E R I A L S
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FLUOR SPAR
HIGH GRADE

9 7 - 9 8  %  °

Ca F2 CONTENT
o

is now available

-  - f rom

G L E B E  M IN E S  L IM I T E D
EYAM • DERBYSHIRE

Telephone : Eyam 241

o

o

N o r th e r n  O f f i c e  a n d  F u e l  E n g in e e r  : ’P h o n e  : H o r s h a m  9 6 5

T. C. FEGAN, GANNONFIELD, HATHERSAGE, n r .  SHEFFIELD 'G r a m s :  E v a p o ra to r

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

THE CHEMICAL ENGINEERING & WILTON’S
PATENT FURNACE CO., LTD., HORSHAM, SU SSEX

M A I N T A I N

S T E A M
WITH

L O W  G R A D E  ' FUELS
INSTAL



F R A C T I O N A T I O N
o f  liquids o f  identical boiling point

The war presented Britain with the necessity of preparing toluene for t .n .t . from 
all available sources. One im portant source was a crude benzol containing non- 
aromatic hydrocarbons with the same boiling point as toluene. Every attempt at 
economical large-scale fractionation failed—until the problem was passed to a .p .v . 

a .p .v . regard it as one of the outstanding war achievements o f their chemical 
engineers that they succeeded in developing an azeotropic process that solved this 
problem. The plant that they designed and erected in Scotland produced invaluable 
supplies o f toluene at a critical time, a .p .v . are now engaged in proving that they 
can deal with the technical problems o f peace as successfully as they have dealt 
with those of war.

4 P VA, P. V. ore able to offer you good deliveries of

a l u m i n i u m  c a s t i n g s  CHEMICAL ENGINEERS
TH E A LU M IN IU M  PLA N T  A N D  VESSEL C O M PA N Y  LTD • W A N D SW O R T H  PA RK  ■ LO N D O N  S W IS  - PU T N EY  « 5 2  (10 Hm<)

THE C HE MI CAL  A G E x x x V iiJ a n u a r y  1 2 ,  1 9 4 6
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■ 'V

M ULLÜRI
ELECTRO METRIC 

TITRATION  
APPARATUS

Type E920

T h is  apparatus has been de
signed to supply the need for a robust, 
self-contained potcntiometric titration 
apparatus which is sufficiently simple to 
be used in routine testing by unskilled 
operators, and is yet capable of meeting 
the requirements of the industrial 
research chemist.
The apparatus is operated from the 50 
cycle supply mains and the end point is 
detected by a “ Magic Eye ” indicator. 
Thus there are no batteries to be replaced 
and nq. delicate galvanometer to be 
damaged by mechanical shocks or 
electrical overloads. A special circuit 
eliminates all possibility of drift during 
a titration, and changes of mains 
supply voltage do not give rise to any 
inaccuracies.

Hi S P E N C E R  C H A P M A N  &  
M E S S E L  L T D .

Ill 33 CHANCERY LA N E,
I;'! L O N D O N , W .C .2.

T elephone H o lbo rn  0372  (3 lines) 
T e le g ra m s : H y d ro ch lo rlc -H o lb ., London

M ULLARD WIRELESS SERVICE COM PANY LTD. 
CENTURY HOUSE, SHAFTESBURY AVE., W .C .2to?)

S P E N C E R
C H A P M A N

AND

M E S S E L
LIM ITED

O L E U M
(All Strengths)

SU LPH U RIC
BA TTERY
HYDROCHLORIC

( Muriatic)
N ITRIC
D IPPIN G

also
DISTILLED

W ATER
(pure)
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S S  L F - S C A L

S A F E T Y  C O U P L I N G S
B R IT IS H  E R M E T O  C O R P O R A T IO N  Ltd. B E A C O N  W O R K S ,  H A R G R A V E  RD . 
M A ID E N H E A D , B ER K S . Phone ; Maidenhead 2271/4

I- C A S E  H A RD EN ED  1 ERM ETO  R IN G
9- C U TS ITS O W N  SEAL- 
A  IN G  FLA N G E
•3-AS Y O U  T IG H T EN  T H E  
J  LO C K IN G  N U T

ERMETO Couplings are available 
as straight Couplings, Elbows, 
Tees, Crosses, Saddle-Bosses, 
Banjos, etc., for standard or 
heavy weight Steel, Copper or 
Aluminium tubes.

I t’s alm ost as quick as th a t ! No threading, 
flaring o r w ork of any kind on the  pipe ends.
And a safe, certain joint th a t will w ithstand pressures 
up to  15,000 lb. per square inch. The secret ? The 
simple, steel ERMETO ring, heat trea ted  into a tough 
little  cu tte r which, by th e  m ere tightening of a nut, bites 
into any metal tube and builds up its own sealing collar. 
The tubes may be solid drawn o r welded, it makes no 
difference.

W h eth er your requirem ents are for steam , w ater, gas or 
oil— ERMETO couplings will save tim e In installation and 
give security in action. Enquire for details today.
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L A N K R O  C H E M IC A L S  LT D .
M A N U F A C T U R E R S  O F  C H E M IC A L  S P E C IA L IT IE S  F O R  T H E  

L E A T H E R , F U R , T E X T IL E ,  Y E A S T  A N D  P L A S T IC S  IN D U S T R IE S

SU L PH A T ED  OILS 
W ETT IN G  AGENTS 
SCOURING AGENTS 
FUR DRESSING OILS 
FER M EN T ER  O ILS  
MOELLON DEGRAS

PIGMENT PASTES
A N D

FIN ISHES
F O R

LEATHER

BUTYL ACETYL RICINOLEATE 

FATTY ESTER PLASTICISEF.S 

PHTHALYL RICINOLEATES 
FATTY ACID AMIDES 

BUTYL STEARATE

COLD TEST NEATSFCOT OIL

B E N T C L I F F E  W O R K S  
E C C L E S  •  M A N C H E S T E R
Phone: Eccles 1686 G ram s: Lankro , Eccles, Manchester

A .  J .  R I L E Y &  S O N ,  L td.

ESTABLISHED 1888

: . . : l
r V .V . . ,  . • •■■'•V-'i
-— —ISS MMBiMbBBI

BATLEY, YORKS
Telegrams: "  BOILERS, B A T L E Y T e l e p h o n e :  657 BATLEY (3 lines)

Makers of

MILD STEEL RIVETED AND 
WELDED VESSELS

JACKETED PANS COMPLETE 
WITH AGITATORS

SHEET LEAD OR HOMOGENEOUS 
LINED VESSELS

TAR, BENZOLE & OIL STILLS

CONDENSERS, EVAPORATORS 
AND DISTILLING PLANTS

MILD STEEL PIPES 
ALL PRESSURES

LANCASHIRE, CORNISH 
ECONOMIC & W .T. BOILERS
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THE CYCLOPS ENGINEERING CO LTD
V I C T O R I A  C R E S  C E N T  B U R T O N  -  O N - T  R  E N T

f > H 0 M E : 2 0 8  S .
Clinton-Wall

When you require Steel Drums and 
Welded Kegs for any packing purpose, 
we shall be happy to have your enquiries. 
“  C.E.C. ”  Drums and Kegs are strongly 
made to withstand hard service, absolutely 
reliable and have proved eminently satis
factory.

Made in- a wide range — Kegs from1] 5 
gall, upwards, Drums from 20 to 50 gall.

Ç f p  a ¿ / Ÿ  J o  p a c £  / n



Fine Chem icals F o r  Every 
Purpose

LONDON ENGLAND
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The Research Chemist
The inlcrcst aroused in the public 

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

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

May&BakerLtd
D A G E N H A M

M &  B  Industrial Chemicals Striés (N o. 2 m),

For 

DEVELOPMENT

REPLACEMENT

C A N N O N
A c i d - r e s i s t i n g

Glass-lined
EQUIPM ENT

Cast Iron or Mild Steel

CANNON IRON FOUNDRIES LTD. 
DEEPFIELDS, NR. BILSTON, STAFFS
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L a b o ra to ry  G lassw are
used wherever GLASS and HEAT meet

made by CHANCE BROTHERS LTD.
H EAD  OFFICE A N D  W O R K S , SM ET H W IC K . B IR M IN G H AM  \ Z m  2 m \

LO N D O N  O FFICE: 10. PR IN CES STREET. W EST M IN ST ER . S .W . I SJiK 'iV .t

Stocks held by all recognised Laboratory Furnishers
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1500 ml
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Enquiries invited for sites for these new 
chemical industries:—

P lastics
R es in s , synthetje 
S afety  g lass 
T o ilet prep aration s 
V itam in  foods 
W aterproofing 

m ateria ls 
W ood distillation  

products

A dhesives 
A rtific ia l fibres 
Candles 
Carbon, active 
C ellulose products 
Cosm etics 
D extrin 
e iu co se  
Gum s

In su latin g  m ateria ls 
L eath er goods 

„  artific ia l 
L im e  products 
M in era l o il refining 
Oils— ed ib le , techn i

ca l and m edicinal 
Ore refining 
P igm ents

rawThe above are industries for which 
materials are normally available at the  Port of 
Hull o r can be supplied by existing industries.

> id e*ce Ü , -  THE TOWN CLERK • HULL

ACRIDINES
ACRIFLAVINE  

ACRIFLAVINE NEUTRAL  
PROFLAVINE

Available in powder, tablets and emulsion

Enquiries should be made to the 
Wholesale and Export Department

BOOTS PURE DRUG CO. LTD NOTTINGHAM
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H O L M E S - CONNERSVILLE 
POSITIVE AIR BLOWERS

One o f the many Holm es-Connersville Blowers supplied to Chemical 
W orks. Capacity o f machine illu strated, 120,000 cu. ft . per hour 
agaii s a pressure o f  3 lbs. per sq . inch. Speed 400 r .p .m .

gives a supply o f Gas  
consistent in q u a lity  and  
at low  cost fo r  the purging  
of O il S t il ls ,  T anks, P ipe  
Lines and H yd rogen  P ro 
ducers.

In e r t  Gas from  these  
m achines is also ex ten 
sive ly  used fo r  b lanketing  
O il S to rage  T anks and 
Vacuum  F ilte rs  in so lven t  
de-waxing processes.

The
HARRISON  
INERT GAS 
P U R G I N G  
M A C H I N E

d e live r  a positive , re liab le  
and oil-free supply of a ir  
econom ica lly  and effici
en tly .

A bsence of in terna l con
ta c t ensures long life, low  
m ain tenance  and continu 
ous opera tion  o ve r long 
periods.

M an y of these m achines  
a re  in successful o pera tion  
fo r  the  hand ling of gases. 
O v e r  1,400 have been 
supplied a lread y  fo r such 
purposes.

H E A D  O F F I C E  •  T U R  N 8 R I  0 G E - H U D D E R S F I E L  D
LONDON 0 FT I C £ • 119 *rCI0 N IA S I SS I • M101NN OS O ffIC ! Z 1.8 E NNE1T5 H ill BIRMINGHAM c 

Telephones: Huddersfield. 5280 : LONDON. • V ic to r ia , 9971 : BIRMINGHAM. Midland. 6830
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S T EA R IN E 
P I T C H

(A LL  GRADES)

®

M E T C A L F  & C O . ,
— VICTORIA CHEMICAL WORKS,—

C L IF T O N  ST R E E T ,

MILES PLATTING, MANCHESTER, 10
T e lep h o n e 'N o . : C o llyh u rst 1294

Ŵ@IU©IH1T IRON

£ i/e  <* £ iw S  
mSe. -o n h / ' t h e  Ic s C -it 
¿6 t A e  c A e c u p & it/

Low m oor Iron is  p a rt ic u la r ly  su itab lo  
fo r  H ooks, S lin g s  and S a fe ty  G e a r  fo r  
S te e lw o rk s , C o llie r ie s , R a ilw a y s , e tc .  
It w ith sta n d s  su dden  s t r e s s  & s tra in  
an d  r e s is t s  a tm o sp h e ric  co rro s io n .

Mads only by
L O W M O O R

B E S T  Y O R K SH IR E IRON LT°- 
IRO N  W O R K S , LO W M O O R.

M ,  Hvbi "Lowmoor" Taylor« Lood»“
m Pomloy "  “  Monkbrldro, Vorho"

40 years’ experience 
enables us to supply

B E L T I N G
and

ENDLESS VEE ROPES
 n f   --------------

Su p e rla tive  Q u a lity
L A R G E  S T O C K S  . . .  P R O M P T  D I S P A T C H

FRANCIS W.
HARRIS & Co. Ltd.

BURSLEM -Stoke-on-Trent
one: Stoke-on-Trent 7181 
W ir e s :  Belting , Burslem
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WELDED TANKS
A N D  CHEMICAL PLANT

IN A LL  W E L D A B L E  M E T A L S

IN ALUMINIUM : STAINLESS STEEL

SB
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ESTABLISHED 1840

DANKS OF NETHERTON LTD

CHEMICAL PLANT 
PRESSURE VESSELS 
JACKETTED PANS 
MIXERS RECEIVERS

ALL TYPES OF WELDED 
AND RIVETED STEEL 

FABRICATIONS

N ETHERTON, DUDLEY,
W O R C S.

LO N D ON  O FFICE—

329, HIGH HOLBORN, LONDON, W .C. I

P O S T L I P
(N o . 6 3 3  M ill)

ENGLISH
FILTER
P A P E R S

White and 
Grey, Plain, 
A n tiq u e , 
C r  i n k l  e d, 

and 
Embossed.

Pure Filterings for 
Laboratory W o rk ,  
and in quantities 
for all Industrial 

purposes.

See report of TESTS 
made by the National 
Physical Laboratory, a 
copy of which will be 
sent on application 
together with free 

samples if required.

Postlip Filterings are stocked by all the leading Wholesale 
Laboratory Dealers

EVANS ADLAHD & Co., Ltd.
P 0 S T L 1 P  M IL L S  

W IN C H C O M B E ,  C H E L T E N H A M ,  E N G L A N D

PETER SPENCE & SONS LTD
MANCHESTER,  3

LONDON OFFICE: 778/780 SALISBURY HOUSE EC2

NAT'ONAl PUILDINGS ST, MARY'S PARSONAGE.

“ D ru m ’ 'R o ta ry  Piston 
Pum p sw lll pump thick 
o r  th in  liquids and are 
efficient at high o r 
lo w  speeds and w ith  
any form  of d rive . The 
action o f the  revo lving  
piston gives a positive  
continuous flow  w ith 
out pulsations. Th e re  
are no valves. Pum ps Sizes from  J  inch upwards
can be steam jacketed to handle ISO galls , to
if requ ired . 250,000 galls , per hour.
The revolving piston gives a  continuous flow w ithout 
pulsation, churning or forolng th rough  sm all passages— 
th is  feature is particu larly  useful for em ulsions or 
suspensions whose equilibrium  is not thereby disturbed

M anufacturers o f  the

drumU piimp
T H E  D R U M  E N G IN E E R IN G  C O . LT D .

H U M B O L D T  S T R E E T ,  B R A D F O R D
London Office ’  38, Victoria Street, W estm inster, S .W ./

<fS> C A .I



RECONDITIONING
Platinum Laboratory Apparatus
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Crucible sent to us for The same crucible as
reconditioning shown above after being

reconditioned

J .M .C . RECONDITIONING SERVICE
W hen a platinum crucible o r dish has become slightly dented, o r bulged, after 
being subjected to  hard w ear in a busy laboratory, o r  when m inute pin-holes o r 
cracks develop in such articles, it is unnecessary to  incur th e  expense of exchanging 
them  for new. The example shown above, for instance, was selected from pieces 
of apparatus sent to  us for repair. A fter passing through the  skilled hands of our 
craftsmen, this crucible was “ as good as new .”

PLATINUM LABORATORY APPARATUS
J O H N S O N ,  M A T T H E Y  & C O . ,  L I M I T E D

Head Office and Refineries - 73/83, H A T T O N  G A RD EN , L O N D O N ,  E.C.I
Telephone : HOLborn 6989

Canadian House : Johnson, M atthey &  Co. (Canada) Ltd., 198-200, C linton St., Toronto  
606, Cathcart S treet, M ontreal

Refiners of ‘¡Platinum for over a. (Peniurj/
D
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JA M ES TATE & CO.
VICTORY W O RKS . EAST PARADE  

B R A D F O R D

S U IT A B L E  F O R  S T EA M , W A T E R ,  
A IR , S P IR IT S , O IL , and C H E M IC A L S

SEMI-BALANCED SOLENOID 
O PERATED  VALVES

j U D A C T A N

ANALYTICAL 
REAGENTS

W I T H

ACTUAL 
BATCH 

ANALYSIS

HYDROFLUORIC
ACID

AMMONIUM BIFLUORIDE 
ACCUMULATOR ACID 

SODIUM FLUORIDE 
FLUORIDES

Also Specially Pure H ydro
chloric, N itric  and Su lphuric  
A C ID S  FO R A N A L Y S I S

JAMES WILKINSON & SON, Ltd. 
TINSLEY PARK ROAD, SHEFFIELD
Telegrams: “ Chemicals, Sheffield'* Phone: 41208-9

gives longer runs 
between regeneration

w
fc ,

Ik
BURGESS ZEOLITE COMPANY LIMITED
68-7J.H0R5iKRRY ROAD .WtSlMINSTER.S.W.I,. Tel: ABBey 1666
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L O N D O N  OFFICES 
AND 'WAREHOUSES

L .N .E .R . G O O D S  S T A T IO N  
F A R R IN G D O N  R O A D , E .C .I 
Te lephone : C L E rk e n w e ll 6-411

E N SU R E T H E  M AXIM UM  OF EFFIC IEN C Y  
T O G ETH E R  W ITH  LONG L IF E  UNDER  

A L L  W O RKIN G CONDITIONS
AJjo SAND CASTINGS IN AU. NON-FERROUS M ETALS  
IN C LU D IN G  H IG H  TEN SILE  BRO N ZES  &  ALUM IN IUM

Trionite Ltd ., Cllffe Vale, Stoke-on-Trent
PHO NE : ATO KE—ON-TRENT 817 1-3

STEAM  Ö  W A T ER . F IT T IN G S  FORÀLL 
P U R P O S E S

John Kilner & Sons ( 1927) Ltd.
E S T A B L IS H E D  l 8 6 7

Colder Vale Glass Works 
Wakefield

T E L E G R A M S : T E L E P H O N E  :
GLA SS W A K E F IE L D
W A K E F IE L D  2O4Z

W e specialise in

C a r b o y s  
D e m i j o h n s  

W i n c h e s t e r s
(in all sizes)

On Vital Service!
Soda-lime is the  obvious thing for 
purifying air in confined spaces. It 
also plays its vital part in the  lab. 
O u r experience in making this som ewhat 
commonplace reagent is probably unique. 
A t all events we have introduced grades 
for every purpose, with absorptive 
capacities often many tim es g reater than 
th a t of common soda-lime. If you’re 
concerned w ith the  efficient absorption 
of C 0 2 o r o th e r acid gas e ither on a large 
scale o r  in th e  lab., we th ink  you may be 
in terested  to  have o u r booklets A.4 
“  Soda-Lime ”  and A.5, “  Sofnolite,”  
free on request.

SOFNOL
SPECIAL

S O D A - L I M E

Telephone :
GREenwich

1600

Sofnol Ltd., Westcombe H ill, Greenwich, S .E . 10
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P E N / C I L L / N

THE GREAT LIFE S A V E R
Can only be manufactured in sterile  plant.
“  L ith co te  ”  linings have been approved fo r this purpose by the 
M in istry  of W o rk s  and are now  in use by many of the  leading 
m anufacturers of Pen icillin .

“  L ith co te  "  lined vessels (lined in situ o r  at ou r W o r k s )  give 
com plete  p rotection  against co rro sive  media, being in e rt tow ards 
acids, solvents, brines, alcohols, fats, oils, syrups, and give p rotection  
against m etallic contam ination.

Please ask fo r copy of o u r  new  Brochure . A ll enquiries in the 
U n ited  Kingdom  and Ireland to  :—
N E W T O N  C H A M B E R S  & C O .,  L T D .,

Iro n  W o rk s ,  T H O R N C L I F F E ,  N r .  S H E F F IE L D

“L IT H C O T E ”
'ft to r e d  -u i,

NEWTON CHAMBERS E-CD LTD TH ORNCLIFFE Nr SHEFFIELD
London Office : A R T ILLER Y  H O U S E , A R T ILLER Y  R O W , S .W .I.
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Descriptive Literature and Advice free on request

BROTHERHOOD
AIR AND GAS COMPRESSORS

LODGE COTTRELL
ELECTROFILTERS 

C L E A N  G A S

HIGH EFFICIENCY RECOVERY 
OF DUSTS AND FUMES FROM 
I N D U S T R I A L  G A S E S

THE ONLY MANUFACTURERS 
INTHISCOUNTRY PRODUCING 
EXC LU SIVELY  ELECTRICAL 

PRECIPITATORS

L O D G E - C O T T R E L L  L T D
H ead Office and W orks: B IR M IN G H A M  

London O ffic e : D R A Y T O N  H O U S E - G O R D O N  S T R E E T - W - C -  I

5-STA G E C O M P R E S S O R  
400 A tm

R E F R I G E R A T I N G  A N D  
W A T E R  C O O L I N G  P L A N T ;  

H O M O G E N I S E R S ;  
S T E A M  E N G I N E S  A N D  

T U R B I N E S

PETER BROTHERHOOD LTD. ■ PETERBOROUGH
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Retrospection, Introspection and Prospection
T H E  year 1945 has passed into history. 

I t  is a year that will be remembered 
so long as there shall be a record of these 
stirring times in which we live. For this 
is one of the great periods in history, a 
period to which the adventurous of other 
and later generations will look back with 
envy that they did not live in a time when 
such deeds were done. Once history has 
thrown her golden haze over this opening 
half of the 20th century, our struggles 
will take on a romantic colour'. We shall 
be the heroes of the books of adventure 
of future generations. In the meantime 
we have to face hard realities.

The great and crowning mercies of the 
victory that has been vouchsafed to us 
over two savage foes would mark 1945 as 
one of the great dates of the world's 
history. This year has seen one of the the Forces by
decisive battles of the 
world, the outcome of 
which will settle the 
course .of history for 
many generations to 
c-ome. In those battles, 
and in the events 
that made them pos
sible, the British Em 
pire has played no 
mean part. This has 
been an industrial 
war. I t  was fought 
in the works and fac
tories and laboratories 
just as much, and 
perhaps more deci
sively, than u p o n  
the field. Industry 
throughout the world 
lias been right in the

On Other P ages
H eavy Chemical Industry

Work in Colloid

The  
in  1945 

Som e R ecent
Science  ...............................

In s titu tio n  o f Chemical Engineers 
<■ Royal S ta tistica l Society

S e w s  E vents o f  1945 .................
E th y l Cellulose F ilm s  ................
Carbon- 13 ...........................................
N otes on the Progress of Research  

in the Food industries
Overseas Trade  ..............................
Loughborough College .................
Physical Soc ie ty 's E xh ib ition  ... 
M etallurgical Advances in  1945 ... 
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G eneral N ew s from  W eek  to W eek  71
C omm ercial In te l l ig e n c e ................. 7‘2
Sto cks and Shares    74
Pritish Chemical Prices ................. 74

front rank, not only through work done, 
but also through exposure to enemy at
tack which has made the factory-worker 
endure perils not greatly inferior to those 
of the soldier, and certainly over a more 
oxtended period. That we have won the 
victory is convincing proof that Allied 
industry in general, and that includes 
British industry, is highly efficient- and in 
no way inferior to that German industry 
about whose wonders some folk have, been 
wont to wax eloquent. Our record in 
these fateful years has proved beyond a 
doubt, as we shall show, that British in
dustry and British scientists are among
the best in the world.

The victory over Germany has enabled 
us to send teams of visiting scientific men 
and technologists—less kindly known to 

irreverent initials—to 
inspect German fac
tories of all, kinds. 
Many of these reports 
have been published 
and still more are 
open to Inspection. 
The secrets of German 
industry have been 
laid bare. Our belief 
is that while there are 
bound to be directions 
in which any indus
trial nation must be 
ahead of its competi
tors, taken as a whole 
we have been as ad
vanced in our tech
nology as the Ger
mans. This conclusion 
holds also for the 
chemical industry, in

33

53
56 
50
57 
60 
60

61
65
65
66 
67

, 70



THE C HE MI CA L  A G E J a n u a r y  1 2 ,  1 9 4 6

which the Germans have so long con
vinced a gullible world that they were on 
a pinnacle alone.

Germany had a vast export market in 
chemicals and in chemical plant. What 
will happen to that market in the future? 
That is a question to which as yet there is 
1 10  answer. Certain it is that Germany 
must not again in our generation be per
mitted to build up industries that can be 
of assistance in making war. It is equally 
certain that within a limited period the 
Allies must allow Germany some export 
trade and must allow her to re-start some 
branches of the chemical industry. Let 
its remember, however, that what consti
tutes a chemical or an industry of war 
potential to-day, may not do so to-morrow. 
To-day, we should not permit the Germans 

' to make explosives, nor to build plant 
that could be modified to that end. To
morrow the United Nations may well 
decide that the atomic bomb has made 
all other known explosives obsolete, so 
that everything made by Germany before 
the war can again be permitted to her. 
The position bei'e is that the war has 
given us a breathing-space in which the 
propaganda value of what was done in 
Germany has been wiped away, and in 
which we have an opportunity to forge 
right ahead of the pre-war Germany. 
Who can doubt that in tim e Germany 
will again be in full competition w ith us? 
We must set to work to build up an un
assailable position.

Our C hem ical E xports
We do not hope for, nor expect, a 

dominating position in the supply of chemi
cals and chemical plant to  the world, nor 
would this be in the interests of inter
national amity; but at least we expect 
and must strive for a fair share of the 
market. Our share in the export market, 
for reasons that are well known, must be 
far larger than would have been necessary 
before the war. W e have allowed our 
export markets to disappear in order that 
Germany might be defeated. We do not 
regret the action we took. I t  is better to 
starve than to be slaves. But neither do 
we wish to continue to starve. In the 
face of powerful competition from the 
U.S.A. and other countries we must build 
up a much greater export trade than we 
have ever possessed before. We cannot do 
better than quote in this connection the 
words of Dr. Isherwood, as Chairman of 
the A .B.C .M .: “ The chemical industry

can make an important contribution to 
the solution of this problem. It is noi. 
perhaps generally appreciated that great 
though the direct export of chemical pro
ducts may be, the chemical industry can 
make an even greater contribution by the 
indirect ex p o rt. of its  manufactures hi 
the form of goods made therefrom ; for 
example, the contribution of our dyestuffs 
industry is to be measured not only by 
the export of dyestuffs as such, but by 
the export of textiles and goods in which 
dyes play an essential part. We cannot 
command export trade. I t  is true that 
there is much goodwill towards this 
country throughout the world, but this is 
not enough; we must beat our competitors 
in quality, novelty, or price. This can 
only be achieved by the continuous and 
energetic application of research, and still 
more research, to devise new products 
and improve the quality' and efficiency of 
existing manufactures, coupled with a 
vigorous and up-to-date policy of salesman- 
ship and technical service to the users.’’

A id ing B ackw ard N ations
W hat, then, must be our industrial 

policy in the export field? First, let us 
rest assured that other countries are being 
industrialised at a considerable rate, and 
that this movement will continue. They 
will need plant for this. We cannot sit 
back and refuse to supply it; if we do not 
supply the necessary equipment, others 
will. Our policy must be to help the 
nations of the world to become indus
trialised, if they so desire; we have always 
done this, and we must continue to do so. 
Tti this way we shall help backward nations 
and colonial nations to become wealthier 
so that they can in turn buy from us. 
They must continue to buy from outside, 
for few nations can keep themselves in 
all they need from their own resources, 
and the richer they are the more goods 
can they buy from outside. W e, our
selves, are an outstanding example of this. 
Once w e bought so freely in the world’s 
markets that we were the best customer 
of many nations. Now we deny ourselves 
almost the necessities of life, beeauso we 
are too poor to buy them. Once we have 
the means again, we shall buy. Once 
backward nations are given the means, 
they will buy. Therefore let us help other 
nations to follow the lead we gave them  
in the lilth  century.

The chemicals and other goods that we 
shall then supply will be such as they can
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not supply for themselves. They will com
prise, for the most part, goods that 
require specialised knowledge or plant for 
their manufacture. That means that, 
technically, we must always keep at least 
one jump ahead of the rest of the world. 
That in  turn means research and yet 
more research, not only on the laboratory 
scale, but also on the large scale, with 
bold and practical application of the re
sults.

In chemical manufacture our policy in 
assisting other nations should not be con
fined to giving them the plant and show
ing them how to operate it. It should 
be to link ourselves with those projects 
in any way which seems most suitable, 
in order that we may help in regulating 
and organising the trade of the world. 
It would not be in the interests of man
kind to allow fierce, unrestricted, cut
throat competition to spring up again be
tween the nations of the world. There 
is ample place for everyone, and it- is not 
desirable that any one nation should 
dominate. W hat we have to do is to 
see that the trade of the world is shared 
among the efficient  producers. Industry 
believes that that can be done by the 
way of cartels; these cartels can be open 
freely to Government inspection, pro
vided that politics do not thereby come 
into the picture and cause the interests 
of one nation to be set against those of 
another. The American Government, 
and probably the British Labour Govern
ment, are not in favour of cartels. 
There are undesirable features in some 
cartels, it is true, but we are still un
repentant in our belief that the regula
tion of world industry by industry, 
provided it is free from these undesirable 
features, is the best method of control
ling international competition and of so 
regulating the trade of the world that 
international jealousies do not arise. 
But—and it is a very important but— 
any arrangements that are made must be 
such as to favour the efficient manufac
turer at the expense of the inefficient.

C hem ical P lan t Supply . . .
The supply of chemical plant to the 

world was in the hands of Germany to a 
greater extent than was desirable, because 
the German Government assisted its 
nationals to  export equipment and goods 
in order to secure foreign exchange. Tt 
seems probable that there was also a 
technical reason in that manufacturers

of chemical plant were associated with 
manufacturers of chemicals more closely 
in Germany than in this country so that 
they had a greater opportunity of secur
ing expert knowledge of specialised de
sign and operation. I t  would appear 
from this that the condition for export 
of chemical plant is that there shall be 
Jiome manufacture of the chemical for 
which the plant is used and that the 
chemical manufacturer shall collaborate 
with the plant manufacturers.

. . . and D em and
This conclusion becomes important' in 

the light of Sir Frederick Bain’s speech 
at the annual luncheon of the 
B.C.1\M .A. Sir Frederick pointed to 
the demand for chemical plant in many 
countries,- such as India, Kgypt, Turkey, 
China, and South America, and he indi
cated the imperative necessity for British  
chemical plant manufacturers to meet 
these demands. He went 0 1 1 to urge the 

•co-operation between firms to produce 
Comprehensive schemes and he suggested 
that while “ for certain types of plant, 
the chemical plant manufacturers of this 
country are as good as any in the world, 
it might be that somo well considered 
and wisely planned groupings would b'e 
to the advantage of the industry and the 
country.” Sir Frederick went on to 
point out that in the U .S.A . and Ger
many before the war “ there were links 
between the plant construction industry 
and the chemical producing industry 
which made closer working and freer 
exchange of information possible. 1 . 
Therefore the possibilities of achieving a 
similar result in this country should be 
reconsidered and re-examined seriously 
and responsibly by both the plan! 
manufacturers and the chemical pro
ducers. There are grounds for belioying 
that in the circumstances of to-day there 
is more likelihood than ever before of 
achieving valuable and practical results 
from such an exam ination.”

Among the oustanding events of the 
year has been the complete change of 
national policy brought about by the  
general election. We doubt whether 
there has ever been an election so heavily 
fraught with consequences to the indus
tries of the country.

In industry it  is wise to make changes 
with circumspection, at each stage 
making sure that the right policy is
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being pursued as shown by its results. 
As a result of this election, however, 
there is to take place a wholesale 
reorientation of British industry ou new  
theoretical linos and without any assur
ance that a disastrous mistake will- not 
be made. Common prudence would sug
gest that within the lifetim e of this 
Parliament the experiment should be 
tried upon one industry only, the obvious 
one being the coal industry. If that 
hod been the policy, most people would 
have agreed with it and would have 
watched with interest to see whether 
that policy should be further extended. 
We have grave doubts of the wisdom of 
the wholesale change from pi'ivate 
ownership to public 'ownership in so 
many major industries which is now 
about to be put into effect. W e do not 
for one moment expect that these 
industries will be run more efficiently 
than they are -now. We do not for one 
moment expect that the output per man
shift in the coal industry under national 
ownership will be greater than it would 
be under private ownership if those em 
ployed in the industry pulled their 
weight in either circumstances. Unfor
tunately, the well-tried and honest prin
ciple of a fair day's work for a fair day’s 
pay seems to be disappeai-ing. Instead, 
we hear only of demands for a 40-hour 
week, for joint management by labour, 
or even control of management by 
labour, and for compulsory nationalisa
tion 0 1 1  the ground that while the work
men will give a fair day's work for a 
fair day’s pay to the State they are not 
prepared to do so when they are 
employed by the private employer. It  
is a pernicious doctrine; for, let there 
be, no mistake about it , this country will 
never again be prosperous unless those 
who inhabit it , whatever their station, 
are prepared to work hard.

Our “ Inefficiency ”
During the? past year it has once again 

become the fashion to denounce British  
industry as inefficient. Politicians have 
repeated this accusation, no doubt in 
order to prepare the way for their 
nationalisation schemes. Quite frankly, 
we dc not believe it. Any attack of this 
sort at this moment must catch British  
industry off its balance. It has beeu 
suffered under rigorous Government con
trol for some years; it has been 
subjected for the same period to

enemy attack; it  has been compelled 
by circumstances to put production first 
and efficiency second; it has been manu
facturing* unaccustomed products; and it 
has had neither the- tim e nor the facilities 
for carrying out the • necessary main
tenance work nor for replacing outworn 
plant: Nevertheless, our war achieve
ments give the complete lie to any sug
gestion of inefficiency. There is no space 
here to chronicle our many achievements. 
During the last six months of the year the 
individual contributions to victory of 
many firms have been published. We 
would, however, refer those interested to 
our leading article on April 7 and to Lord 
McGowan’s statem ent of l .C .I .’s record 
in our issue of- June 2.

A tom ic Energy
Technically, the outstanding achieve

ment of the year has been the successful 
utilisation of atomic energy. An account 
of the work so far as it can be published 
has been given by Professor H . D. Smyth 
and has been published by H.M . Stationery 
Office. An extended summary of this 
work was given in our columns of Octo
ber 20 and 27, while 0 11 November 10 we 
published an account of Canada’s contri
bution to the work. Writh the coming of 
peace our attention is now devoted to 
making use of atomic energy for -industry. 
One method is already open to us— the 
generation of heat from the “ pile ” 
which has been used for the production of 
plutonium. This method is that of the 
splitting of a heavy atom into lighter ones 
of approximately equal atomic weight. 
In this way some 15 million times as much 
energy per unit of m atter are derived as 
are obtained from the combustion of the 
same weights of matter. The cost of 
this process is high and it is not likely  
that it will be a commercial proposition 
for some time. I t  seems, moreover, that 
at present the temperature of the heat 
that can be harnessed for useful purposes 
is too low to make it valuable. There is 
enough uranium in known deposits in the 
earth’s surface to provide power by this 
means, at the present rate of power con
sumption, for a thousand years. A very 
much greater source of power is obtain
able from elements at the other end of 
the periodic table by building up heavier 
atoms such as helium from lighter atoms 
such as hydrogen. There is infinitely 
more of the- raw material available and
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the amount o£ energy obtainable per atom 
from this type of process is far greater 
than from the decomposition of uranium. 
It may well be that the discovery of the 
method of utilising atomic energy will, 
in the eyes of historians in future cen
turies, mark the importance of the year 
19-15 far more than its achievements in 
war or politics.

While upon the subject of power, 
mention ' may be made of the final 
disappearance, in the present state of 
knowledge, of any possibility of obtaining 
cheap water power in this country. The 
report of the Severn Valley Barrage Com
m ittee has shown that even in that rather 
favourable scheme the cost of this power 
would be similar to that of coal-fired 
stations, and that the scheme will pay 
only if the price of coal rises continuously 
at the rate of about -Id. per annum. In 
Scotland there are more favourable 
schemes, but the total power available in 
the British Isles is only a small fraction 
of our requirements. The,possibilities of 
the establishment of industries in this 
country that require cheap power seem 
to be remote.

H ydrocarbon Oil D uties
The year has seen the report of the 

Ayre ' Committee on hydrocarbon oils, 
dealing with the effect of the hydrocarbon 
oil duties 0 11 the supply of raw materials 
to. and the development of, the chemical 
industries in this country, and the extent 
to which-any change in those duties would 
affect industries 'engaged in the produc
tion of similar products from coal. The 
Committee accepted the view that the 
existing duties were a hindrance to the 
development of the organic chemical in
dustry, and that the industry should not 
be asked to pay the tax on imported oil. 
nor on home-produced oil used for the pur
pose of chemical synthesis. This includes 
both aliphatic and aromatic oil derived 
from petroleum or coal. It was further 
agreed that the carbonising industries 
should not be deprived of the advantage 
that- had been given them through tariff 
protection. The Committee suggested, 
and the Government accepted the view, 
that the present- level of taxation on im 
ported oils should stand, but that the 
chemical industry, for specific purposes 
of chemical synthesis, should be allowed 
imported oil tax-free and should receive 
a payment of Od. a gallon in respect- of 
home-produced light hydrocarbon oil, and

of Id. a gallon on heavy oils used as raw 
materials 1*11 the course of chemical 
synthesis.

The May Committee examining the tax 
position on industrial alcohol came to the 
conclusion that the whole of the existing 
allowance of 5d. per proof gallon should 
be withdrawn. In effect, this recom
mendation, which also has been accepted 
by the Government, withdraws a subsidy 
given to alcohol made from imported 
molasses and will considerably improve 
the prospects of the production of alcohol 
from home-produced ethylene. Given 
sufficient market at- a reasonable price, 
ethylene can be extracted from coal gas 
in huge quantities and can be the basis of 
a considerable organic-chemical industry.

C hem icals from  Coal
This brings us to the important question 

of the production of chemicals from coal. 
Reference has already been made to the 
production of ethvlenè; methane and 
other gaśes can also be prodiiced in what
ever quantity the chemical industry re
quires them. An important report has 
been published bv the Coal-Proćessing In 
dustries Panel of the Northern Industrial 
Group on the general possibilities of the 
production of chemicals from coal, and, 
in particular, on the production of alcohol 
from ethylene and the production of 
ethylene from coal gas.

It is felt by many that the possibilities 
of coal tar as a source of chemicals are 
by no means exhausted. The develop
ment of the manufacture of chemicals 
from coal and its derivatives has been 
urged powerfully for spme years, more par
ticularly since the petroleum industry 
started a parallel line of manufacture from 
the gases derived from petroleum re
fineries. It is therefore very gratifying 
to find that I.C .I. have bought an estate  
near Middlesbrough for the erection of a 
factory for the large-scale production of 
heavy organic chemicals from coal anti oil. 
Full particulars of this scheme, and of the 
report o f .th e  Northern Industry Group, 
were given in our issue of December 15. 
Reference should also be made here to 
the work of the Gas Research Board on 
methane synthesis, and on the production 
of a high yield of gas, rich in methane, 
by the carbonisation of coal under 50 
atmospheres pressure in presence of 
hydrogen. The latest information derived 
from Germany on the development of the 
Fischer-Tropsch process may encourage
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the building of a plant in this country. 
The developments of the las’t few years 
have clearly done much to bring nearer 
the synthetic manufacture of organic 
chemicals from coal, and it appears that 
we are now 0 1 1  the verge of large-scale 
production.

Instrum entation
The importance of instruments in 

chemical works has never been so obvious 
as it is to-day. The keeping of records 
involves maintaining instruments in good 
order. Many plants are automatically 
controlled by instruments ; and few plants 
can be operated efficiently unless there are 
accurate and well-maintained instruments 
available to show -the operators what is 
going on. All too often instruments are 
found to be out of order, or not to be 
reading correctly. From the cdnferenees 
on instruments that have taken place this 
year it  has become abundantly clear that 
unless a qualified instrument mechanic is 
employed on the works, instruments should 
be regularly serviced by their manufac
turers. Moreover, instrument makers 
should be consulted, in the earliest stages, 
on the design and installation of every in
strument, however simple. The British  
instrument industry is high in quality, but 
is perhaps not organised as it should be. 
There has been a proposal during the year 
(to which reference was made in our 

leading article of April 25) that instru
m ent makers should combine to organise 
production with a view to avoiding dis
sipation of their efforts. It has been sug
gested that instrument makers engaged 
in the manufacture of each type of instru
ment should form groups to allocate the 
work between them, that each group 
should form its own selling agency, and 
that competent design and research staffs 
should be established by each group. - Sir 
Frank Smith, speaking at the Joint Con
ference on Instruments on October 19-20, 
pointed out that instrument manufacture 
is essentially' a key industry, and that 
although the British instrument industry 
is to-day in a much better position than 
it was in 1914, “ in many respects it re
quires strengthening.” A good beginning 
to 1946 was made by the opening, on 
January. 1, of the Physical Society’s exhibi
tion of scientific instruments and appara
tus at Imperial College.

Education and industrial recruitment 
are among the most important of the 
problems that lie ahead. The increasing

complexity of manufacture involves the 
need for more numerous technical staff 
and for higher training of operatives. 
Perhaps the most important educational 
event of the year was the publication of 
the Percy Report, discussed in detail in 
our leading article of November 17. It 
is not yet known whether its recommenda
tions are accepted by the Government. 
If the industry of this country is to de
velop in the way suggested earlier in this 
review it is essential that we should have 
more trained technologists and scientists.

Facing the Future
This year has been one of immense 

importance. Peace, Nationalhation and 
the Atomic Bomb foreshadow further 
great toil before this country is rehabili
tated and once more back to prosperity; 
and before the world returns to sanity. 
For this reason we cannot review our past 
and our present 'or muse on the future

as one who sits and gazes on a faded 
fire, when a ll the goodlier guests are 
passed aw ay.” Rather must the future 
be faced with firmness, with bold plan
ning to secure industrial prosperity. "We 
have no illusions and 1 10  false modesty; 
but we do not like to blow our own trum
pet. ITere then, to conclude, is evidence 
that we have the ability to drag ourselves 
out of the mire in which the war has left 
us. I t  is a “ leaderette ” from an Ameri
can paper published in Michigan. It is 
headed “ Much Credit for England," and 
it runs thus: “ We Americans are smart 
people. We admit it— and we can prove 
it if necessary. We made colossal contri
butions to winning World War II. But 
there are other smart people on earth. 
And they made colossal contributions to 
victory, too. The outstanding spectacular 
weapons of World War TI were radar and 
the atomic bomb. The English also were 
pioneers in jet propulsion. They invented 
and perfected the Bailey Bridge. They 
designed and built the prefabricated port
able harbour which made the invasion of 
France possible— and successful. They 
built airplanes second to none in the world. 
And Sir Alexander Fleming, of London, 
discovered penicillin, the wonder drug 
responsible for preserving the lives of 
thousands of Americans and others in 
battle. England’s accomplishments in 
World War II are little  short of miracu
lous. I t  has been frequently said that 
we saved England. We are not so sure 
that it was not England that saved us !”
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The Heavy Chemical 
Industry in 1945

by P . PA R R ISH , F .R .I.C ., F .C .S., M .I.C hem .E., F.I.I.A.

W ORLD-War No, 2 came to an entl 011 
August 15, 1945, after nearly six years 

of Unprecedented effort and hardship. How 
far the end was hastened by the dropping 
of atomic bombs, or by the declaration of 
war by the U .S.S.R . on Japan, may never 
be accurately assessed. It will be recalled 
that the first. atomic bomb exploded over 
Hiroshima on August G, and this date is 
surely significant. “ The British people,” 
said the King in his broadcast on-the even
ing of the Allied victory, “ have added lustre 
to the true fame of our islands,” and we 
must make certain that the “ peace gained 
amid measureless trials and sufferings shall 
not be cast away.”

Few can be unaware of the difficulties of 
the immediate.'years ahead. Only by labour 
and a sense of understanding and mutual 
accommodation shall we be able to arrive at 
a solution of the many problems with which 
we are faced to-day. Is the nation likely 
to be a victim of a contracting economy? 
Labour is demanding, and indeed receiving, 
more money every few months. How long 
can this continue? Is labour responding to 
these monetary incentives and giving greater 
production ?

T he Road to Recovery
The Labour Government may nationalise 

the Bank of England : it may nationalise the 
coal mines, and it. may contemplate the 
nationalisation of other services. But it has 
definite limitations in other directions. It 
cannot control labour, neither can it alter 
immutable economic laws. If the British 
nation in future is to depend for its exist
ence, on exports it must be prepared to face 
competition. l£ must meet the conditions 
of work and wages in other countries. If 
we fail to regain our foreign trade, how can. 
we pay for our imported food, and if we 
cannot do this, the prospects are indeed 
gloomy. Our European clients are in re
duced circumstances at the present time, and 
when recovery comes their way, how shall 
we, with our higher wages and more leisurely 
conditions, be able to compete?

The Rl. Hon. William Mabahe,1 writing 
on die subject of “ A Policy for Wages,” 
remarked' “ In the national interest, no 
less than in the interests of their members, 
Trade Unions have the responsibility of per
suading their members that the way to a 
high national income, and to .higher real 
earnings, is to be found only by relating 
earnings to output. The Russians, he it 
noted, are in no doubt about the matter, and

M r. P. 
P arrish .

apply the principle very thoroughly in prac
tice.”

T he A m m onia-Sod a P rocess
One branch of the heavy chemical indus

try which is replete with romance is tlie 
ainmonia-soda industry. It is one of the 
most secretive : rarely is anything revealed 
concerning improvements in technique, and 
only from the U .S. are statistics freely pub
lished relating to the manufacture of this 
product. One sees occasional paragraphs 
in the technical press that an ammonia-soda 
factory has started, but learns, a year or so 
later, that the results have not been an un
qualified success. Yet a- study of what has 
been published about the lives of Ernest 
Solvay, of Rebecq, Belgium, John Tom
linson Brunner of Everton, Liverpool, and 
Dr. Ludwig Mond, reveals that they were 
faced at the outset with almost insuperable 
difficulties in the establishment of the ain- 
monia-soda process. Indeed, it is known 
that the two partners (Brunner and Mond) 
worked six days and three nights per week : 
they slept most of Sunday, when tile works 
were closed : but during the first few
months “ everything that could break down 
did break down, and everything that could 
burst did burst.” Mond apparently looked 
after the manufacture at Winnington, near 
Xorthwieh, and encountered many difficul
ties, but finally he overcame them all.

A patent embodying the fundamental re
actions of the ammonia-soda process was 
granted to Dyar and Hemming in 1838, and 
works were erected in Whitechapel, London. 
But this factory tvas not a financial success, 
nor indeed were other works installed by 
Muspratt at Newton, or by Gaskell at 
Widnes. Ernest Solvay was granted an
English patent for an improved process in 
1863, and two years later erected a works 
near Charleroi. Soda ash from this works 
was shown at the Paris Exhibition in 1867.. 
Thereafter the process was gradually im
proved and developed, and it ultimately 
ousted the Leblanc process. It was in 1872
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that ari arrangement was reached with Mond 
for the working of the Solvav process in 
England, and this year marked the date of 
the partnership between Mond and Brunner.

The anunonia-soda process is based on the 
following reactions :
(1) NaCl 4- NHI 4- C'0 3 4-H 20  =  NaHC0, 

4 - N H . C 1 ;
;2) 2X 14,014- Ca FoiI)2=2NH3 4. CaCl, 

+ 2 H .0 .
Thus, it will be seen that brine is ren

dered ariunoniaeal with gaseous ammonia in 
an absorber, and that CO, is passed into the 
ammoniacal brine to form sodium bicarbon, 
ate in the earbonator. Under correct tem
perature conditions sodium bicarbonate is 
sparingly soluble in ammonium chloride. 
The CO. for the carbonating process arises 
from the decomposition of limestone at the 
lime kiln, mixed with CO. from the Thelan 
pan (calciner), where the sodium bicarbon-

lowing reversible" reaction to proceed to 
completion :
(3) N aC l+ N irjlC O , 7T KaUCO, + NH4Cl.

The practical steps in the process of manu
facture may be represented thus :

(a) The manufacture of lime (CaO).
CaCO, =  CaO 4- C 02.

(b) The production of ammoniacal brine 
by absorption of . ammonia in the saturated 
brine.

(c) The carbonation of the ammoniacal 
brine
2XaCl 4- 2NH, 4 -  2II20 4- 2CO, =  2XaHCO., 

+  2X11, Cl.
(d) The decomposition of the sodium bi

carbonate.
2NaHC03 =  NaaCO, 4 -  H.O 4 -  CO..
(e) The recovery of the ammonia by dis

tillation with milk of lime.
2NH4C14- Ca (OH). =  CaCl. 4- 211,0 4. 2NII
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F ig . 1. M anufacture of soda ash by the am m on ia-sod a  process.
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(dissoclator). 17. Lime kiln. 18. -Mechanical slakcr.

ate is decomposed to produce soda asli (the 
normal carbonate), by the application of 
heat. The mother liquor containing ammo
nium chloride is treated with milk of lime 
in the distillation unit and the ammonia is 
cooled and passed to the absorber. There 
is a base exchange reaction betwéen the milk 
of lime made in the slaker and ammonium 
chloride, ammonia is released, and calcium 
cldoride is found in solution in the effluent 
liquor leaving the stills. Fig. 1 is a dia
grammatic representation of the process. It 
will enable readers to visualise more clearly 
the foregoing description.

The process, judging by the chemical 
equations, appears to be a relatively simple 
one, yet the physical chemist has been called 
in to determine the conditions of concentra
tion and temperature which allow the fol-

The materials involved in the production 
of a ton of soda ash are given below :

Salt .............
Coke .............
Coal (calciuers) 
CO, ..........
Limestone 
Coal (for boilers) 
Ammonia

1.5 -1.75 tons.
0.095-0.11 „
0.10 -0.25 ,, 

1000-1200 on. ft
1.2 -1.35 tons.
0.25-0.5 „
4-9 lb., as 

ammonium sulphate;
Cooling water ... 17,500 gals.
From the above it is seen that from 

3.205 tons to 3.9 tons of raw materials are 
involved per ton of soda ash produced, and 
these figures must obviously he taken into 
consideration in selecting a suitable site for 
a soda ash factory. The immediate ques
tion is : why has there been so much diffi
culty in establishing factories for the manu-
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laeture of soda ash outside tile recognised 
group ? One can only venture an answer to 
this question. In some cases it is believed 
that market research has not been pursued 
adequately; that some factories have not 
necessarily been located at the best or most 
ideal sites. It is not enough to ensure pre
cision of design of all the various parts of 
the plant. It is important that there should 
be an adequate number of trained men, who 
appreciate fully what is involved in the 
various sections of the works.

Special Features of the P rocess
Some of the aspects of manufacture that 

call for special attention are (a) best-qualitv 
caustic lime should be produced, and the 
milk of lime should be relatively free from 
calcium carbonate; (b) the free ammonia 
should be dissociated .completely in the free 
section of the distilling unit; (c) carbonates 
should be absent from that section of the 
still where an interchange is occurring be
tween ammonium chloride and calcium 
hydrate; (d) the bubbling hoods in the vari
ous sections of the distilling unit should 
allow of a minimum quantity of liquor by 
being dished, and maximum agitation of the 
mixed liquors containing suspended matter 
undergoing ammonia dissociation should be 
ensured; (el large manholes should be pro
vided in each section of the bottom -portion 
of the still, in order to admit of c-asy access 
for the removal of the incrustations which 
arise; (f) each step in the process has -to be 
considered separately : each involves input 
of heat; (g) with too great a temperature 
reduction ammonium bicarbonate is precipi
tated along with sodium bicarbonate and, 
again, too low a temperature produces an 
unfavourable physical condition of the 
sodium bicarbonate precipitate, which ren
ders the subsequent washing, in extreme 
cases, practically unworkable; (h) in view 
of the limitations indicated, nothing remains 
but to aid the conversion of sodium chloride 
into sodium bicarbonate by the influence of 
mass action, which, under practical condi
tions, can be achieved by working with a 
considerable excess of sodium chloride and 
ammonium bicarbonate, assisted by' the 
sparing solubility of sodium bicarbonate in 
strong solutions of sodium chloride; (i) the 
importance of operating with as concen
trated a solution of sodium chloride as is 
possible becomes self-evident; and . (j) a 
special method of working is necessary, in 
order to avoid undue blockages at the car
bon ators.

One can now appreciate that the ammonia- 
soda process is one which not only necessi
tates considerable precision in the design of 
the various units of plant, but there must 
be exactitude in the correlation of the vari
ous units of the process. Even with correct 
plant design it is important that there should 
be an adequate number of trained men avail

able for starting up the plant, who appre
ciate what is involved in each stage of the 
process.

Many' questions arise in the organisation 
of a lurge soda ash manufacturing works.. 
If 110  attempt has been made to train the 
personnel, that is, if they have to be re
cruited from outside, when erecting a new 
works, at least a nucleus of staff familiar 
with the process and the unit operations iu- 

. volved should be drawn from an existing 
factory. Those who are intended for pro
cess work should be given an opportunity 
of witnessing the erection of the plant, and 
the nuclear staff, in their own interests, and 
in the interests of the efficiency of the sub
sequent working of the factory, should ex
plain the meaning and purpose of the equip
ment. Only in this way will it be possible 
to disseminate a correct appreciation of 
what is involved.

In the U.S. the-consumption of soda ash2 
has increased from 3,934,000 short tons in 
1942 to 4,701,000 short tons in 1944. The 
four main uses of soda ash are for the manu- 

1 facture of glass, about 27 per cent. ; for the 
production of caustic soda and sale as bi
carbonate, 24 per cent.; for other chemicals, 
21 per cent.; and for pulp and paper, about 
4 per cent. The production of caustic soda 
in the U.S. increased from 1,464,000 short 
tons in 1942 to 1,883,000 short tons in 1944. 
The demand for chlorine in America became 
so brisk that authority was given for the 
erection of electrolytic caustic soda plant, 
without suitable finishing equipment for 
caustic soda, but later it was necessary to 
supply the missing equipment, as it became 
clear that a balance of the two products 
could be achieved.

Questions have been raised during the 
year about the price of soda ash, but where 
contracts have been arranged prices are 
actually lower than in 1939, despite the sen
sibly increased prices of raw materials, fuel, 
labour and repairs, and maintenance mate
rials. In view of the inactivity of soda ash 
factories on the continent, it is certain that 
the demand for soda ash in this country has 
increased appreciably during 1945. It is 
learned that the Solvay works at Honfal- 
eone (Italy) have started : that the Varange- 
ville factory near Nancy3 is now in opera
tion, and that the Lenin Soda Factory at 
Voroshilovgrad-Oblast (U.S.S.R.)'1 has been 
partially restored, and is now producing 236 
tons of ammonia-soda per day. Before the 
war this factory produced 400,000 tons of 
soda ash per annum, or more than half the 
total production of the Soviet Union.

A lum in ium
Although the aluminium industry, in com

mon with other industries, is faced with a 
difficult transition period, the ultimate ab
sorption of the world’s aluminium produc
tion, and indeed of increased fabricating



36  THE C HE MI CA L  A G E J a n u a r y  1 2 ,  1 9 4 6

facilities, lias been confidently fore
shadowed.5 An Aluminium Development 
Association has been formed, with the object 
of intensifying research and increasing the 

•application of the metal to civilian needs.
The T.V.A. method of producing alumi

nium from clay has been described. This 
pi'ocess, using sulphuric acid, obviates the 
difficulty associated with dissolved iron, 
which has hitherto been experienced. Cal
cined clay is reacted with rather less than 
the guantitv’ of sulphuric acid necessary to 
combine with the iron and aluminium. The 
sulphate solution is then separated from the 
insoluble residues and the iron removed with 
manganese sulphate and ozone, or alter
natively by electrolysis. Silica is next re
moved -by concentrating the solution in the 
presence of insoluble clay residues. The 
aluminium sulphate solution is then evapor
ated to dryness, dehydrated and desulphur
ised, the S 0 2 being recovered as sulphuric 
acid for re-u'se in the process. The crude 
alumina thus formed is finally leached with 
dilute sulphuric acid and dried to give a, 
substantially pure product. The clay used 
contains 30 to 40 per cent', of A 1 ,,0 , ,  43 u> 
55 per cent, SiO,, and 0.5 to 1.8 per cent. 
F e ,0 ,. After iron removal the Fo.O, con
tent is reduced to 0.05 per cent., while the 
silica treatment reduces this impurity from
0.2C to 0.08 per cent.

It is reported0 that the activities of the 
International Aluminium Co., Ltd., have 
been drastically reduced, as a result of the 
termination of the war. The alumina works 
at Hcbburn-on-Tvne have been closed and 
it is doubtful whether production can be 
resumed economically.

B arium  C om pounds
The preparation of Barium chloride from 

barytes has been effected commercially by 
cither of the following processes: (1) Coke 
is mixed in equal proportions with the ore 
and the mass heated to GOO0, and gaseous 
hydrochloric acid or chlorine is then passed 
through the furnace (U.S.P. 1,167,001).
t2) Barytes is reduced to the sulphide and 
then treated with fused calcium chloride in 
an atmosphere of chlorine or hydrochloric 
acid (Russ. P. 27,048).

These and various other methods have 
been investigated’ in the laboratories of the 
Indian Council of Scientific and Industrial 
Research, with the result that a new pro
cess has been evolved and put into large 
scale operation by the Mettur Chemical and 
Industrial Corporation, of Mettur.

A finely-divided mixture of barytes and 
coal is fed to a furnace, together with a 
small proportion of a flux, and maintained 
at a temperature of 1000-1050°.’ T he’mass 
is mechanically agitated for about 4 hours, 
when 90-95 per cent, of the barium sulphate 
is reduced to BaS. .The sulphide is then 
extracted by leaching with boiling water

and the solution, heated to 90°, is 
chlorinated in closed vessels. The chlorine 
reacts not only with the barium sulphide, 
converting it to barium chloride and sulphur, 
but it. also forms hypochlorous acid, which 
causes oxidation of some of the BaS to 
BaSO,. Barium chloride of 99.94 per cent, 
purity is recovered by evaporation and 
crystallisation, while sulphur (approximately 
190 lb. per ton of barium chloride) is 
obtained as a by-product

C alcium
An interesting addition to the list of new 

metallurgical processes is the production of 
high-purity calcium by thermal reduction of 
CaO in vacuo.® The method, which is based 
on the Pidgeon magnesium process, was 
originally developed as the result of a sub
stantial demand for calcium hydride, to be 
used as a convenient and portable source 
of hydrogen for the inflation of weather 
balloons. The reducing agent found to be : 
most satisfactory is aluminium powder. 
This material, mixed with calcined lime, is 
briquetted and fed to regenerative type auto
matic reversing furnaces, fired with pro-, 
ducer gas. The retorts in which reduction 
and distillation take place- are constructed 
of nickel-ehrominm alloy, and extending 
through the furnace walls are the cold ends, 
in which the metal is condensed. These 
“ cold ends ” are of mild steel, and are 
provided with a water jacket. For the pur
poses of the vacuum system the retorts are 
joined by headers into groups. Calcium is 
liberated in the hot section of the retorts, 
which are operated at about 1200° C., and 
passes" to the cold end by diffusion, where 
it condenses from the vapour to the solid 
phase. The operating cycle may vary from 
8 to 24 hours. The metal is removed from 
the condensers in the form of hollow 
cylinders of crystalline metal, having one 
closed end. The product.contains 98-99 per 
cent, calcium, the chief impurities being 
magnesium and aluminium.

C alcium  Carbide
Calcium carbide" finds its largest outlet in 

this country as a source.' of acetylene for 
gas welding. It is also used in the chemical 
industry for producing acetylene as a raw 
material for certain chlorinated solvents 
and in the production of such plastics as 
polyvinyl chloride. Whore cheap electric 
current is available, the range of products 
using acetylene derived from calcium car
bide is more extensive and includes acetone 
and acetic acid, calcium cyanamide and 
synthetic' rubber. In the early stages of 
the war, when acetone required for the 
manufacture of cordite was in very short 
supply, a plant sufficiently large for the 
entire requirements of the country was 
designed to produce calcium carbide from 
the indigenous materials, -coke and lime
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stone.” The erection in South Wales and 
successful operation of this plant, in spite 
of war-time difficulties, constitutes an out
standing achievement in the chemical en
gineering history of the country. The plant 
incorporates three large electric arc fur
naces, fitted with 4-ft. diameter. Soderberg 
self-baking electrodes. These electrodes, in 
operation, carry a load of about 80,000 
amperes.

The production rate is of the order of
100,000 tons per annum, and the current 
consumption, is about 3300 kWh per ton. 
As the coke requirement is 0.9 ton per ton 
of product, the plant is conveniently situated 
¡1 1 relation to the coke ovens of South Wales. 
Limestone is calcined in rotary kilns, the 
original installation, consisting of three 
kilns 8 ft. diameter by 128 ft. long, being 
fired by pulverised coal. The plant was 
extended subsequently by the erection of a 
larger kiln, 9 ft. diameter by 178 ft. long. 
Approximately 5 tons of burnt lime are pro
duced per ton of coal consumed.

There appears to be every reason for 
optimism regarding the ability of post-war 
industry to absorb the output from this 
plant. In fact, a considerable increase in 
capacity would bo necessary to supply the 
requirements of acetylene from home-pro
duced carbide.

C yanam ide
A now method for the manufacture of 

cyanamide, which obviates the intermediate 
production of calcium carbide, has been 
investigated. The process consists of treat
ing- 'calcium carbonate, or a mixture of cal
cium and magnesium carbonate, with 
ammonia and carbon dioxide at high tem
perature. Using finely-divided ealspar and 
a reaction* temperature of 800°, and with a 
gas mixture containing 95 per cent, ammonia 
and 5 per cent, carbon dioxide, a cyanamide 
yield of 9‘2-94 per cent, was obtained. Much 
lower yields resulted from the substitution 
of ground limestone for the ealspar, this 
being attributed to the decomposition of 
ammonia by the catalytic influence of traces 
of iron oxide present in tlie limestone. This, 
adverse influence can readily be obviated, 
however, and the process shows definite 
promise of successful industrial application.10

Cyanamide is becoming increasingly 
important as a raw material in organic 
synthesis. It is a crystalline solid, extremely 
soluble in water, very soluble in alcohol or 
ether, but only slightly soluble in benzene 
or petroleum ether. f t  melts at 42° and 
polymerises with explosive violence when 
heated to loO”, with the formation of its 
trimer, tricyantriamide or melamine. In 
strong acid solution it is hydrolysed to urea. 
Although this method is now seldom used 
for the production of urea, the acid hydro
lysis is important since, in many respects, 
it is similar to the reaction of cyanamide

with dry alcohols in the presence of acid. 
These reactions lead to the formation of 
salts of the substituted isourea ethers which, 
in turn, produce a number of important 
derivatives.

Dieyandiamide is the starting point for 
the so-called melamine resins. It is also 
used in the production of guanidine com
pounds, guanyluren, barbiturates, and many 
other chemicals. One of the best-known of 
the guanidine compounds is the nitrate 
which is formed by heating dieyandiamide 
with two molecules of ammonium nitrate and 
anhydrous ammonia under pressure. Guani
dine nitrate has become an important indus
trial and military explosive, much of the 
value of which lies in its comparatively low 
explosion temperature.

The manufacturing process for dicyandi- 
amide comprises essentially three main 
steps : (1) the preparation of a free cyan- 
amide solution by the extraction of commer
cial calcium cyanamide, (2) polymerisation 
of the solution, and (3) crystallisation and 
drying of the finished product. Polymerisa
tion is effected in conversion tanks equipped 
with steam heating and water cooling coils. 
The reaction is started by steam heating to 
165°, the pH of the solution being 8.50. The 
temperature then rises spontaneously to 
180° or more, owing to the exothermic 
nature of the reaction, and it is necessary 
to use cooling coils and maintain the tem
perature at 170° for two to three hours. 
The hot liquor is then filtered and pumped 
to vacuum crystallisers.11

G lass M anufacture
Window Glass, Glass Dottles, Tumblers 

and Household Glassware.' The destruction 
of glass during the war years in this and 
other countries was colossal. Clearly, there* 
is now an unusual demand for .this commo
dity. This demand extends not only to 
European countries, but to many parts of 
the world. It is desirable, therefore, that 
a few words should be said 0 11 the manufac
ture of glass, which is essentially a chemi
cal industry, although it is a highly special
ised trade," and skilled mechanical engineers 
are a necessity.

Raw Materials. The chief raw materials 
for window and bottle glass are sand, soda 
ash, and lime. The mixture from which 
colourless glass for automatic machine 
operation is made contains : , sand (iron 
oxide less than 0.03 per cent.), 100 parts; 
soda ash, 33-40 parts; salt cake, 10-15 parts; 
burnt lime, 10-13 parts; white arsenic oxide, 
0-0.2 part. In addition, 30-60 parts of eullet 
are added. To neutralise the greenish tinge 
of even small amounts of iron oxide, a de- 
coloriser is added, containing essentially the 
element selenium with cobalt, oxide, on an 
average about 0.05 oz. to 0.1 oz .of the 
former, and 1/120 oz. of the latter, per 100 
parts of sand.
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An increase in the lime content and re
duction in the soda content increases the 
rate of setting of the glass, and hand-made 
bottles: usually contain more lime and less 
soda than the machine-made ones. An in
crease of soda reduces the resistance of the 
glass bottles to the action of water or lluid 
preparations placed in them, and the bottles 
or jars should not contain more than 18 per 
cent, of soda. Milk bottles and food con
tainers which have to be processed under 
steam pressure should not contain less than 
17 per cent.
, Fig. 2 gives a diagrammatic layout of a 

plant lor the manufacture of window glass, 
where three methods of drawing are repre
sented. One is by the well-known and 
popular Foureault process; another by the 
Colburn process; and the third is the con
tinuous sheet process.

Tanks and Pots. Where glass is prepared 
in significant quantities, regenerative fur
naces are used and the glass is Contained in 
a large tank, instead of in pots, which are 
employed where lesser quantities of glass 
are involved. Pots are usually made by the 
glass manufacturer. As they have to with
stand a temperature of about 1000°O. over 
many months, the greatest care has to be 
exercised in their preparation. Special fire

clay is used together with a certain amount 
of grog. The mixture is kneaded in an 
established way. The pot maker is a crafts
man, and follows an established technique 
in the construction of the pots, which are 
left for from three to twelve months ai 
ordinary temperature. The covered “duck- 
house’’ pot appears to be favoured for lead 
glass, as protection from contamination by 
particles of carbon or reducing gases is 
essential.

There has been a considerable advance in 
the building of tanks during the last few 
years. Generally speaking, tanks are built 
12 ft. or so above the floor level on a sub
stantial steel framework, and strong steel 
joists are used at predetermined centres, on 
which the “ Coreheart ” blocks rest. These 
blocks normally come from France, although 
during the war years they have been sup
plied by America. No attempt is made 10  
join the “ Coreheart ” blocks. They should 
be fabricated with almost mathematical 
exactitude as regards shape, and they are 
rubbed together and fit like a globe. Any 
minute spaces are filled in time with glass, 
which solidifies and renders the floor of the 
tank tight. The tank sides and arches are 
built of silica bricks, using a silica cement 
supplied in plastic form. The complete

I--------------WHITE ARSENIC
, i I----------- POWDERED COAL

I I
i 1 n

1 ! 1 i i i i i
i i i i

! 1 1 1 *i n
' 1 ! ! 

1 1u

*

i i i i
L

i_  SALT CAKE
 L IM E

 CO LLET

! I 2 3
J - ł ----- in n

T . I l  I I  T T

F ig . 2 . M anufacture of w indow  g lass.
(A )F o u rc a u lt  process, vertica l. (B) Colburn process, horizon ta l. (C) Continuous process, horizon tal
1 . W eighing m achines. — M elting furnace . 3. D raw ing cham ber. 4. A nnealing oven (lehr). 5. D raw ing ro Jh

0. C u tting  tab le . 7. F la tten in g  tab le . 8. F used  glass ta n k . 9. F orm ing rolls.



setting is securely braced, in order to with
stand heavy stresses, and generally certain 
parts of the bracing are adjustable.
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. The feeder has a forehearth attached to 
it, which joins up to the straight face of the 
tank. The glass flows from the furnace into
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I’roducer-gas and oil firing, or both, are 
used. Generally, the Siemens type of fur
nace, or some modification, is employed, and 
advantage is taken of the regenerative prin
ciple to economise heat. Given correct con
tinuous working, there is no reason why a 
tank should not serve for three '■cars. \Yhen 
ihe renewal period arises it is not necessary 
to reconstruct the complete tank. Gener
ally, the side and end walls, as well as the 
arches, will be in tolerable condition, but 
may need a certain amount of repair; but 
the floor of the tank will need to be renewed 
completely. Tanks are built of varying 
capacities in this country; an economic unit 
may be regarded as one manufacturing from 
20 to, say, 40 tons of glass per day.

the forehearth, and is extruded through an 
orifice by a plunger, or needle, which rises 
and descends above it. Shears, fixed below 
the orifice, sever the extruded glass, which 
falls .into the mould below.

Modern Bottle-Making. In the com
pressed. and blown machines the complete 
parison (with neck) is made by a plunger, 
which descends into, the molten glass con
tained in the mould. It is then lifted out 
mechanically from the parison mould, trans
ferred to the finishing mould and blown up 
to size by compressed air of about 40 lb. 
pressure. Fig. 3 shows a pneumatically 
driven medium-duty press, P.B.M. model’. 
This press will make all kinds of glassware, 
such as tumblers, jellies, table-ware, mixing

F ig . 3 . Lynch C or
poration p n eu m atic
ally  driven m ed ium -  
duty p ress , P .B .M . 
m od el, for m aking  

glassw are.
(Jit/ courtesy o f B ritish  H a rt
ford  F a irm on Syndicate, L td.)
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bowls, beer mugs, lemon reamers, etc. 
Generally, these machines are pneumatically 
driven, and of the intermittent motion rota
tion type, requiring from 40 to 45 lb. com
pressed air for pressing, and from 25 to 
30 lb. for the operation of the machine 
proper.

Features of G lassw are P ress
The indexing of the table is 60 deg. when 

working six moulds and 30 deg. tor twelve 
moulds. The stroke is shortened by insert
ing an adapter in the rear head of the rotat
ing cylinder, thus permitting the machine 
to index twelve ways for working twelve 
moulds. The adapter in question is fur
nished with the machine, and should be re
moved when working six moulds. To use 
three moulds, the machine is arranged to 
index to 60 deg. (or six stations), and then 
skips every other station. It is impossible 
to deal with all the features of a complicated 
machine of this kind, but some other of 
tiiese may be named : the pressing mechan
ism is air-operated, as indeed is the transfer 
device, and it is arranged to transfer the 
parison from blank mould to blow mould. 
The parison is in a raised position at trans
fer, due to the cam beneath the lable. The 
transfer device can be adjusted easily, and 
also raised or lowered to accommodate dif
ferent sizes of articles made. The transfer 
jaws are easily changed, and accessible. The 
machine is designed so that the overhead 
clearance is sufficient to admit the feeder 
forehearth to be extended out over the 
mould and the gob to be dropped direct 
from 1 he feeder into, the mould, without 
using a shoot. The plunger is cooled by 
water, the pressure of which should not be 
lessr iban 251b./sq. in. Soft water, or 
water that is chemically treated, should be 
used.

Annealing.. The hot bottles from the 
machine are conveyed, either by hand or," 
where conditions admit, by a conveyor belt 
to the annealing furnace, or lehr, where 

-they cool off at a regulated rate. The lehr 
consists of a . belt, 4 to 12 ft. wide, con
tinuously travelling along a chamber , or 
tunnel, about 70 ft. long. At the front, 
where the bottles are inserted, is a com
bustion chamber, about 20-22 ft. long, pro
viding a zone sufficiently hot (550-600°C.) 
to remove any stresses in the glass, previ
ously introduced by chilling. The hot zone 
is heated by gas or oil burners, but by thor
ough heat insulation the heat applied ex
ternally can be reduced, as in the Hartford- 
Empire lehr, to a very small amount, the 
temperature being maintained by the bottles,, 
which aré very hot (650-700° C.) when they 
leave the machine. Sorters and inspector's 
stand at the cold end of the lehr, carefully 
but quickly inspecting every bottle, and re- 
jecting defective ones.

In a discussion of the possibilities of a

revival of the Scottish seaweed industry, re
ference has been made12 to a method for (he 
recovery of iodine that is used in Russia. 
A red seaweed, which grows abundantly in 
the Black Sea, and which is particularly 
rich in iodine, is used. This is chopped, 
suspended in water and electrolysed at in
creasing potential.- Iodine separates out at 
the lowest potential, then bromine and 
finally chlorine at the highest potential. The 
solution is then concentrated and subjected 
to further electrolysis, yielding mannite and 
alginates.

H ydrochloric Acid and S a lt Cake
Last year some of the problems connected 

with the heating of a mechanical salt-cake 
furnace were discussed. It was pointed out 
that ii should not be necessary to use more 
than 2 cwt. of oil per ton of salt decom
posed. Fig. 4 supplements the drawing fur
nished in the 1942 review, and shows dia- 
grammatieally the auxiliary provisions 
which have to be made in order to equip 
completely a mechanical salt-cake furnace. 
The provision of hot air for drying the salt 
is a necessity and for this purpose an inter
change heater has to be provided. The 
interchange is between cold air arid the fuel 
gases leaving the mechanical salt-cake pot.

The dry salt is elevated to the top of the 
furnace, preferably aceummulated in a silo 
which has a capacity of six to" eight hours’ 
working, and is then conveyed to a volu
metric measuring device, the volume of salt 
being controlled by a damper. The salt can 
be measured and weighed for a period of 

■time, determined by a stop watch, and this 
lias to be correlated with its chlorine con
tent. Similarly, the 96-98 per cent, sul
phuric .acid has to be measured through a 
Rotameter and the two must be carefully 
synchronised.

Again, the hot salt cake being discharged 
continuously from the furnace must be 
crushed and cooled, and this is best effected 
by discharging it into a rotary drum and in
troducing cold air, counter-current, as the 
cooling medium. Lest there should be en- 
trainment of the finer particles of salt cake, 
a cyclone has to be arranged for arresting 
the dust. The crushed salt cake is then 
elevated from the cellar to silos on the 
ground floor, and these are arranged for 
Voiding in bulk, or >he filling of bags, as 
may be desired.

The production of hydrochloric acid, 
28° Tw., in this country increased from
179,000 tons in 1939 to 236,000 tons in 1944, 
The quantity made electrolytically increased 
by slightly more than 4 per cent,, and con 
stituted about one-third of the total acid 
manufactured in 1944. About one-third of 
the total quantity of hydrochloric acid was 
used for the pickling of iron sheets.

The next use, in point of importance, is 
for the production of chemicals, and the
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requirements of the dye industry stand 
third. Presumably, the reduction of nitro
benzene to aniline by the use of iron swarf 
and hydrochloric acid, and similar organic 
reductions, account Tor a consumption of 
about 10 per cent, of the total production ot 
hydrochloric acid.

It is possible to calculate the approximate 
quantity of salt cake produced in this coun
try from the above figures. This quantity, 
basiug on salt cake containing 97’ per cunt. 
Na.SO,, and on an 85 per cent, recovery 
efficiency in the manufacture of hydrochloric 
acid, cannot be far short of 100,000 tons.

H ydrofluoric Acid
During the past few years, and particu

larly since the outbreak of the Pacific war, 
the fluorine products industry in the U .S .A .11 
has developed with remarkable rapidity. 
The chief factors, contributing to this rise in 
demand for fluorine products have been the 
use of anhydrous hydrofluoric acid as a cata
lyst for producing alkylation aviation petrol, 
and as a raw material for the manufacture 
of the Freons.. Freon-12 (difluorpdiehloro- 
methane) has for some time been the princi
pal product in the Freon group of refriger
ants, hut it gained new prominence about 
two years ago, when it was used for the first 
time as the propellant for aerosol insecticide 
bombs. About 8000 tons of anhydrous' hydro
fluoric acid were produced in 1944 for this 
purpose alone. Incidentally, the catalyst 
used in the commercial production of Freon- 
12 is antimony trifluoride. In the production 
of alkylation aviation petrol, A14F has been 
found to possess a number of advantages 
over sulphuric acid, formerly used as a cata
lyst. Higher temperatures can be employed, 
thus permitting the use of cooling water, 
and avoiding refrigeration. Further, there 
is no acid sludge to be handled, and the re
covery of AHF by distillation is a compara
tively simple matter. The first commercial 
AHF alkylation unit was put into operation 
in December, 1942, and there are now 27 
plants in operation, producing high-octane 
spirit by this means. Among the other uses 
which have called for increased quantities 
ot fluorine products are the manufacture of 
artificial cryolite and the preparation of 
lithium fluoride as a flux ingredient for alu
minium welding.

The .production of HF is effected by the 
decomposition of high-grade calcined fluor
spar with 98-99 per cent, sulphuric acid. In 
the latest plants, the feeding of the reactants 
and the discharge of the calcium sulphate 
residue are continuous. Rotary steel retorts 
are used, each having a rated capacity of 
G tons of 80 per cent, acid per day. Gas 
containing 70-75 per cent. HF leaves the 
stills at 250-350°C., and is passed through 
a cyclone and scrubber, and thence to the 
absorption system, where 80 per cent, acid 
is produced. This aqueous acid is conveyed

in tank wagons to another works, where it 
is concentrated to AI1F, The distilling 
columns are 3 ft. in diameter by 10 ft. high, 
of copper construction, and conventional 
bubble-cap design. AHF boils at 07.8°(.'.. 
under atmospheric pressure and it is neces
sary. therefore, to cool the condenser by 
means ol refrigerated brine.

M agnesium
There can be little doubt that the produc

tion of magnesium from sea-water is one j>i 
the major contributions of the chemical in
dustry to the war effort of the United 
Nations. The outstanding achievement of 
British enterprise in this field lias been re
vealed by G. J. P. Ball1* in his survey of the 
growth of the magnesium industry between 
1924 and 1945. In view of tbe eonflcting 
claims that have been published it is oppor
tune that credit should be given to British 
industry for first producing, in any part of 
the world, magnesium metal from sea-water- 
derived magnesia, or indeed for the first 
commercial production of magnesia from 
sea-water by the dolomite process. Up to 
1940 the annual production of magnesium in 
the U.S.A. was less than that of this coun
try, which at the end of 1943 had reached 
a potential annual output of approximately
33,000 tons. In 1941, M.E.L. was requested 
by the U.S. Government to design, build, 
and train the operating staff for a magnesium 
metal and alloy plant near Boulder Dam, 
Nevada. This plant, the largest magnesium 
production unit in the world, was designed 
for an output of 50,000 tons of metal alloys 
annually, and produced its first metal in the 
remarkably short period of ten months from 
the day the site was cleared.

The pressure of the war period has 
greatly accelerated research in the develop
ment of alloys of increased strength and 
high purity, resulting in the production of 
metals which, compared with those avail
able to industry in the pre-war years, show 
remarkable improvement in corrosion - resist
ance and mechanical properties. As re
gards costs, it is stated that alloys can be 
produced in this country at prices closely 
comparable with those of foreign competi
tors and within the limits required to enable 
them to compete on a volumetric basis with 
aluminium. Owing to the severe war-time 
restriction imposed 0 11 the sale of magne
sium alloys for civilian use, markets will 
now have to be re-created and it is unlikely 
that, for some little time, the production 
of new metal in Britain will exceed 4000 
tons per annum.

Further technical details of certain pro
cesses for the manufacture of magnesium 
have been published. The plant a* Pains- 
ville, Ohio,11 produces the metal by tbe elec
trolysis of fused magnesium chloride by the 
well-known Dow process. The magnesium 
chloride, however, is made from dolomite
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as an adjunct of the ammonia-soda process, 
and the chlorine from the Dow cells is used 
to produce stable solid calcium hypochlor
ite. The plant was designed to take maxi
mum advantage of existiiig ammonia-soda 
plant and technique to make use of the lime 
value of the dolomite in the alkali opera
tions. The dolomite is first calcined so as 
to produce a tail-gas having a high (40 per 
cent.| CO, content. The dolomite lime is 
then hydrated and treated with ammonium 
chloride to form a slurry containing mag
nesium hydroxide, calcium chloride, and 
sodium chloride, the ammonia being driven 
off bv steam and returned to the ammonia- 
soda plant. After removal of excess sodium 
and calcium chlorides, the slurry is carbon
ated by treatment with part o f  the tail-gas 
from ilie kilns. Further treatment, involv
ing thickening and filtering to remove the 
precipitated calcium carbonate, results in a 
solution containing about 10 per cent, of 
magnesium chloride and some sodium chlor
ide. ¡evaporation to a magnesium chloride 
concentration of .35 per cent, precipitates 
the sodium salt, and magnesium chloride 
after evaporation to dryness is suitable as 
a feed to the Dow cells.

Some idea of the magnitude of the opera
tions' involved in the production of mag
nesia in modern plants may be gathered 
from a description of the Dow cells, given 
to the (U.S.) Electrochemical Society.1“ 
These cells are rectangular steel pots, fi ft. 
deep, 5 ft. wide and 11 ft. long, and con
tain approximately 10 tons of molten salts. 
In recent plants they have been arranged 
in pot lines, each containing 108 cells. Each 
line has a nominal capacity of 100,1)00 lb. of 
metal per day. The rated load is 60,000 
amps, and at an electrode spacing of l.o in . 
the voltage is 6.3 v. per cell. The power 
requirement is 8 d.c. kWh per lb. of mag
nesium. One nT the features of the Dow 
cell is the use of external heat to maintain 
the temperature of the bath at 700°C. The 
use of external heat provides a desirable 
flexibility where power is neither steady 
nor cheap.

A new process for producing magnesium 
chloride from Texas dolomite lias been des
cribed.11 Calcination of the mineral is fol
lowed by wet-slaking, to produce the 
hydrates of calcium and magnesium. The 
calcium hydroxide is then preferentially 
carbonated to calcium carbonate, tints 
allowing” the magnesium hydroxide to be 
selectively neutralised by hydrochloric acid.

M anganese
A comparatively recent addition to the list 

of electrochemical industries is the electro
deposition of rhanganese and its compounds. 
The production of both metallic manganese 
and manganese dioxide by the .electrolysis 
of manganese sulphate solution has been 
developed on a commercial scale during the

war years, largely to meet the heavy 
demands for manganese dioxide in the 
manufacture of dry, batteries. Although the 
simultaneous, deposition of metallic man
ganese and the oxide at the cathode and 
anode respectively is possible, the optimum 
conditions for producing the metal are not 
the same as those for the production of the 
oxide if good current and power efficiencies 
are required. The commercial development 
of the two processes has therefore been 
carried on by unrelated organisations.

A process for producing manganese 
dioxide, with particular reference to anode 
corrosion, has been described by Storey, 
Steinhoff and Hoff.15 The. deterioration of 
the anode is a cause of some concern, as 
this constitutes a serious item of cost in 
the electrodeposition of manganese dioxide 
as now practised. The electrolyte used in 
plants now in operation contains at least 
150 g./litre of manganese sulphate as 
originally prepared. The manganese sul
phate content decreases and the HjSCV con
tent increases as electrolysis proceeds, and 
the spent electrolyte contains up to 
50 g./litre of sulphuric acid. It is then 
necessary to restore the manganese sulphate 
content bv the leaching of either manganese 
carbonate ore (rhodochrosite) or the lower 
oxide of manganese. Experimental work lias 
been undertaken, using low-acidilv electro
lytes and varying current densities, with 
a view to minimising anode disintegration.

N itrogen for A m m onia Synthesis

In the production of nitric acid by the 
catalytic oxidation of ammonia, the residual 
gas, after absorption of an economic pro
portion of nitrogen oxides, contains approxi
mately 05 per rent. N,. with 3-3.5 per cent, 
of Os and 0.3 per cent. NO,. The removal 
of oxygen and nitrogen oxides by reduction 
with hydrogen produces almost pure nitro- 
gen. Successful experiments along these 
lines led the Consolidated Mining and Smell
ing Co. of Canada, Ltd..1” to build a full- 
scale (riant to meet an increased nitrogen 
demand, occasioned by war-time expansion 
of synthetic ammonia production. One of 
the most important considerations ¿11 using 
such a source of nitrogen is the possible 
corrosion of the ammonia synthesis equip
ment by uilrogen oxide,s. The plant lias 
been ¡11 operation for three years, however, 
without the least evidence of .corrosion 
beyond the burner. Copper, in the form 
of bundled heavy-gauge wire, is used as 
the catalyst, the optimum reaction tempera
ture being 600-650°C. From 3 to 5 per cent, 
of excess hydrogen is used and the gas 
produced lias the average composition pc-r
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rent.: N „ 95; A, 1; H ,, 4; 0 ,, 0.1; NH3,
0.01: p.p.m.: NO, 10; CO, 15; CO,, 15.

P otassiu m  Perchlorate
The production of potassium perchlorate 

by ¡1 continuous electrolytic method that has 
boon in successful operation for over a year 
has been described.“ The first stage in the 
process is the electrolytic conversion of 
sodium chloride to chlorate. This is effected 
in cells having graphitic anodes and steel 
cathodes. The cells operate at a tempera
ture of 45°, with an anode current density 
of 30 amps./sq. ft. and a cathode current 
density of 50 amps./sq. ft. With an 
amperage of 2500 the voltage per cell is 
3.0 to 3.5, and the current efficiency is of 
the order of 75 per cent. During the electro, 
lysis the cell system is cooled and the pH 
is maintained by adding dilute hydrochloric 
acid. The liquor is circulated through the 
cell .system by a pump, which is' equipped 
with a proportioning device, the object of 
this being constantly to remove a portion of 
the. liquor, equal to the volume of new
liquor added to the system. The liquor so 
removed is withdrawn to a surge tank, 
where graphite particles, etc., are settled 
out. The supernatant chlorate liquor is then 
filtered and crystallised, the mother liquor 
being returned to I he ' cells, together with
fresh- sodium chloride solution. The crystals 
are finally washed and dried and the pro
duct (99.5 per cent, sodium chlorate) stored 
in readiness for the second stage.

The perchlorate electrolysis system is 
similar to the chlorate system, although the 
volumes handled are much smaller and the 
cell characteristics fomewhat different. Ste-i 
is used for the cathodes, but the anodes are 
of platinum. The optimum cell temperature
is 66°./ with anode and cathode current den
sities of 250 and 110 amps./sq. ft. respec
tively. The cell voltage is 5.5-6.0, and the 
amperage 2500. while the current efficiency 
is from 90 to 92 per cent. The concentrated 
sodium perchlorate solution from the cells 
is treated with filtered potassium chloride 
solution and the potassium perchlorate 
crystals thus precipitated arc removed by 
centrifuging and washed. Sodium chloride 
is separated from the mother liquor by eon- 
central ion in an evaporator, and this :s 
returned to the first stage of the process. 
The washed potassium perchlorate crystals 
are finally dried to give a white granular 
product containing approximately 0.03 per 
cent, moisture.

Sulphur and Sulphur M aterials
Front time to time it is essential, in the 

interests of the nation's economy, and from 
the change of circumstances arising over a 
period of years, that a survey should bo 
made of the raw materials used in certain 
basic industries, to determine whether some 
reorientation would not be desirable. Such

a survey would be justified at the present 
time, as it is believed that certain metal
lurgical gases could be converted to sulphur 
suitable for contact sulphuric acid plants. 
This would reduce the quantity to be 
imported from Texas Gulf (U.S.A.), and 
generally would be a sound procedure when 
it is desired to avoid unnecessary purchase 
of dollars.

I.C .I.-B o lid en  P rocess
The author referred briefly in his 1933 

review in T h f , C h e m ic a l  Ace to several 
processes. The one which is now esteemed 
the most highly is the I.C.I.-Boliden pro
cess, where the SO,-containing metallurgical 
gapes, after being cleaned and cooled, are 
absorbed in’ an aqueous solution of basic 
aluminium sulphate. Generally, there are 
three or four absorbing towers arranged in 
series, and a countercurrent system is estab
lished. At the foot of each absorbing tower 
the liquor i? cooled prior to recirculating 
to the next tower. All the SO, except 0.2 
per cent, is arrested and the escape can he 
reduced still further by using a larger 
absorbing surface. The absorbent solution 
is prepared by precipitating gypsum from 
a solution of aluminium sulphate by means 
of ground limestone. Special instructions 
in the preparation of the absorbent solution 
have to he observed. The composition may 
vary over a wide range: a high degree of 
stability can be ensured if the recommended 
composition is arranged. Phosphoric acid 
is added as a stabiliser.

The SO,-charged liquor is heated bv 
interchange with the regenerated liquor and 
SO, is readily recovered. The SO, is 
reduced to sulphur by the Boliden process— 
essentially a direct reduction one. Fig. 5 
indicates (he general arrangement and 
speaks largely for itself. In the proheater 
the direct gas is preheated to 250-300 °0. 
and the reduced gas is cooled correspond
ingly. The producer is of .standard type, 
modified as regards certain features. The 
shell is of mild steel, lined with refractory 
brick, and a special inlet for by-pass gas 
is provided near the top. The preheated 
direct gas enters the producer through tin- 
rotating grate. The ash is discharged 
through a water seal, suitably constructed 
to deal with high gas pressure, and the 
coke bed is deeper than usual. Special coke- 
charging gear is provided, equipped to pre
vent escape of reducing gases into the pro
ducer gas. Hot gases leave the reducer 
through a large brick-lined pipe carrying a 
stack, closed by a flap valve. On addition 
of the by-pass gas the oxygen content of 
the latter is rapidly consumed and a sen
sible rise of temperature occurs before the 
gas enters the first catalyst chamber. Tberc 
are two catalyst chambers, of similar con
struction, interconnected by a large vertical 
“ U " to admit of some air-cooling of the
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"as. Each catalyst chamber is divided into 
two sections by a division wall having a 
gas passage near the bottom. The catalyst.

this is unfortunate, to say the least, because 
the first consideration should bo to burn 
indigenous sulphur material, such as spent

F ig. 5 . D irect re
duction of sulphur 
dioxide to sulphur 
(I .C .I.-B olid en  pro

cess).

1 . Coke hopper. 2. P ro 
ducer - reducer. 3. C a ta 
ly s t cliam bcr. 4. Cooler, 
a. Cyclone d u s t ex trac to r, 
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which is covered by a iraient, consists of 
pieces of mixed ferric anil aluminous oxides, 
arranged to form a ehequerwork inside the 
catalyst chamber.

The gas temperature is reduced by means 
of air-cooling prior' to entering the pre- 
heater. Dust-free coke should he used as 
far as possible. The gases are further 
cooled in a large slieet-iron serpentine 
cooler, and the separation of the liquid 
sulphur begins. Further cooling occurs in 
two electrostatic precipitators arranged in 
series. Almost complete separation of the 
extremely fine sulphur droplets is achieved 
in this way. Liquid sulphur from the cooler 
and from the precipitators flows to steam- 
jacketed eatch-pots, from which it is dis- 
charged into small trucks. Automatic con
trol of gas rates, composition, etc., is 
arranged and there is continuous analysis 
of the various gases.

Sulphuric Acid
It lias been announced recently "that before 

the war (1930) 37 per cent, of the total 
acid produced in this country was manu
factured by the contact process, whereas 
to-day 50 per cent, of the acid manufac
turing, capacity resides in contact plants. .

Practically all the contact plants use brim
stone as the raw material. In these davs

oxide. It is a pity that Ibis material should 
he accumulating at various poinls through
out the country. It is true that endeavours 
are being made to use spent oxide along 
with brimstone at certain contact plants, 
with a reasonable measure of success.

It might well be that some solvent pro
cess of - extraction should be installed for 
recovering sulphur from spent oxide. Car
bon bisulphide could be used, but the .-sulphur 
recovered would be dark in colour and would 
have associated with it hydrocarbons to the 
extent existing in the spent oxide. Dark- 
coloured sulphur could be used in existing 
burners at contact sulphuric acid plants 
without much disability. The tarry matter 
would possibly be partially burnt and par- 
lially volatilised; but if secondary combus
tion chambers were used, provided with 
plenty of incandescent brickwork, the vola
tile hydrocarbons, impinging, as they would, 
on the hot surfaces, would burn to carbon 
dioxide. The reduction in concentration of 
SO„ by CO, would be relatively small, and 
poisoning, if any, by arsenic would be 
negligible. Indeed, the percentage conver
sion should not be sensibly affected.

Surprise has been expressed that the ton
nage o£ sulphuric acid manufactured during 
the last six years constitutes only a rela- 
livelv slight increase on the quantity pro-
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(lured * in 1 lie pre-war period. The figures 
avo given below (Table L).

Clearly, two factors account for the small 
increase of tonnage. As far back as IflHii 
consideration was given ft) the nation’s sul
phuric acid requirements in the event of a 
major crisis. It was then agreed that all 
spent acids should be denitrated and sub
sequently concentrated in cast-iron pot 
stills. It was early realised that this 
method would ensure the most efficient and 
'economical recovery of sulphuric acid, and 
obviate additional importation into the 
country of brimstone or other sulphur mate
rial, at a time when shipping was likely to. 
be taxed to the uttermost. The other factor 
was the manufacture of nitric acid by the 
ammonia oxidation process, which avoided 
the necessity for sulphuric acid. Both 
these aspects were discussed at length in 
I he author’s review of 1939.

It is known that the costs of manufacture 
of sulphuric acid by the two existing pro
cesses—chamber nitration process and the 
contact system—approximate fairly closely : 
that for strong acid—say, 90-98 per cCnt.
II,SO,—contact plants may possess a slight 
advantage, whereas for 70-80 per cent.
HjSO, the chamber process may possess 
merits, because it has a greater choice of 
sulphur materials, and in times of severe 
competition would use the cheapest raw 
material, which is undoubtedly spent oxide.
But no one who has examined the costs of 
manufacture of sulphuric acid can fail to 
be impressed with the importance of so 
designing plant and arranging sales that 
maximum productive capacity is maintained 
at all times. In the five years 1935-39 in
clusive. which may be regarded as normal 
years, the percentage of capacity in use was
77.30 per cent., whereas during the 5$ years 
of the war. for which figures have been 
given, it reached 78.8 per cent. Why 
should not a constant productive capacity 
of 90 per cent, be attained, and what n 
difference this would make to the cost of 
manufacture per ton !

It- is important to note that anhydrite re-
T A IiL E  I .sl

l u t o n r c T i o x  o p  s u l p h u r i c  a c i d  a n d  c o k s u .m p t i o n  o f  r a w  m a t e r i a l s  crons)

ion p e rc e n t. H .SO ,
Y e a r      — : -  P yrites and  S pen t oxide B rim stone Zinc

C ham ber and Cham ber C ontact others* and  H.S concentrates
contact. only only

1935 936,300 689,300 247,000 371,400 156,500 50,900 126,500
1930 1,043,100 734,500 

757,400
308,600 404,100 161,200 61,200 160,900

1937 1 . 100,000 342,600 405,200 165,100 82,000 158,800
1938 994,700 651,400 343,300 364,900 L 4 6,200 74,500

92,900
141,600

1939 1,119,600 705,200 414,400 406,900 156,600 161,100
1940 1,235,400 771,200 464,200 426.4(H) 164,300 125,400 154,200
1941 1,167,300 714,800 452,500 356,200 151,100 139,800 143,800
1942 1,213,500 703,800 509,700 340,800 154,500 145,(KM) 195,700
1943 1 ,201,200  • 681,500 519,700 311,300 193,100 136,100 191,900
1944 1,221,300 674.400 • 546,900 303.400 191,800 146,900

78,300
184,100

t!945 604,100 335,900 268,200 152,200 93,600 70,700

* These figures include n o t only pyrites, b u t also th e  tonnage of an h y d rite  now consum ed in  th is  co u n try  in the  
m anufactu re of sulphuric acid afte r  having  been converted Into th e  "  equivalent " tonnage of pvrites. 

t  F irst six m onths.

placed sulphuric acid to the extent of ap
proximately 458,500 tons of 100 per cent.
II.SO, in 1944. This is a computed figure, 
from information supplied by Lord 
McGowan.”

Imperial Smelting Corporation, Ltd., in 
1942 produced over 239,000 tons of sulphuric 
acid, and 75,650 tons of zinc. This repre
sents one of the largest—if not the largest 
—productions of acid ¡11 tlie country.“

The manufacture of sulphuric acid during 
tiie hist six years, particularly in the period 
September. 1940-April, 1941, and again 
from .Tune 13, 1944. to March, 1945—the 
period of the flying bombs and rockets—was 
anything but an enviable task. All sul
phuric acid plants (chamber type) are vul
nerable : those with rectangular chambers 
cover a considerable area, and are purlieu-
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F ig. (> (opposite), and 
F igs. 7 (right) and 8 
(below ). D em olition  
of su lp huric  acid  
cham bers and th eir  

re-erection .

Jarlv susceptible to aerial attack, blast, 
earth tremors, and excessive vibration 

The area in and around London was 
probably the worst in Great liritain, from 
the point oF view of aerial attack, and it is 
little short of remarkable that it has been 
possible for metropolitan acid works to 
maintain production throughout the war. 
Few can understand the risks that were 
run, and the improvisations that were made, 
in order to ensure production. Despite 
the precautions taken at the outset of hos
tilities. in the shape of providing duplicate 
stock cisterns for acid circulation, in order 
that feeds could be maintained on Glover 
and Gay-Lujusac towers during long periods 
of bombardment, it was difficult to foresee 
wliat damage would be wrought to sulphuric 
acid chambers, short of almost complete 
destruction, when hundreds of incendiary

bombs were dropped within very short 
periods.

invariably the incendiary bombs were the 
precursors of other and larger ones. Some
times scores of incendiary bombs would 
enter a chamber or chambers and some 
would penetrate the lead floor; others 
would be arrested in the acid without severe 
damage being done. The writer arranged 
for plenty of finely screened lead ashes to 
be available 0 11 the top gangways of all 
chambers, so that any bottom leakages 
caused by incendiary bombs were scaled in' 
the introduction of lead ashes at the points 
where the fracture of the top lead had 
occurred. Hundreds of leaks have been 
stanched in this way. Where the leakages 
from the chamber floors were more serious, 
the acid was collected in lead shoots, pre
viously available, and directed to the stock

F ig. 6 show s a 
cham ber after the 
leadw ork has been 
cut down from the 
skeleton fram ew ork. 
Fig. 7 show s new  
cham bers being re
c o n s t r u c t e d .  A 
plum ber can be seen  
burning a vertical 
seam , and the m en  
on the top are busy  
w ith the fix ing of 
tw o top sh eets on the 
table. F ig . 8 show s 
the ends of the ch am 
b e r s ,  c o m p l e t e l y  
lead -lined , but the 
w ooden brackets and 
stag in g  have not been  
com pletely  rem oved.
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cisterns. Where the leakage of acid oould 
not be satisfactorily dealt with iu this way 
it was necessary to put the chamber—or 
chambers—out of circuit, exhaust the gases 
from the chambers by means of fans, enter 
them, dam off the acid at the points where 
fractures of the lead had occurred, repair 
the fractured lead and put the chamber— 
or chambers—into circuit again. On occa
sions these operations have been undertaken 
several times a month.

Again, at times the wooden framework 
of the chambers wms distorted by blast, and 
one was compelled to improvise Various 
measures for bringing the framework into a 
vertical position and restoring or patching 
the leadwork which had been buckled or 
fractured by tire dislocation. Only in this 
way could production of acid continue.

In the demolition of chambers a predeter
mined technique has to be pursued (Pigs. 
(i-8), in order to preserve intact the sub
structure and to economise materials as far 
as ever possible. The demolition of a'steel 
skeleton framework (Figs. 9-11) with lower 
chambers 45 ft. high has to be undertaken 
with considerable care, and involves the 
removal of the lead, in the first place, and 
the dismantling, in suitable sections, of the 
steelwork. This is invariably done by 
acetylene burning. With several units of 
the metropolitan acid plant, not only was 
the superstructure seriously damaged and 
dislocated, but the substructure suffered a 
somewhat similar but less serious fate.

The F ertiliser Industry
It is doubtful whether the original basis 

of the calcium superphosphate industry will 
remain unchanged much longer. There are 
many evidences that water solubility has 
outlived its usefulness. Clearly, there 
should be some other test than water solu
bility, and it is felt that it will be necessary 
to introduce into our Fertiliser and Feed
ing Stuffs Act régulations such modified 
test, which will more accurately appraise 
the intrinsic value of a phosphatic fertiliser.

In America attempts have been made, 
more or less successfully, to remove fluorine 
from phosphate rock by heat treatment. Any 
process which will break down the mole
cule^— calcium iluorapatite. CaM(l’O,)0F,— 
and leave alpha-tricalciuiu phosphate or 
monoealeium phosphate or calcium super
phosphate, will render phosphorus available 
in growing plants.

It is conceivable that calcium superphos 
pliate may be replaced by a citrate-soluble 
phosphate, i.e., dicaleium phosphate 
(0aH3P,O8). This product may be made 
by treating calcium superphosphate in the 
ordinary way with basic slag, or perhaps 
some other reverting agent will be em
ployed. Apart from this possible change in 
technique, it lias been known for some time 
that soda ash may replace sulphuric acid in

the manufacture of phosphatic fertilisers. 
Indeed, one new product lias given very 
good results ¡1 1 the field, and is now being 
manufactured 0 11 a larger scale. Ground 
rock phosphate is mixed with sand, lime, 
and soda ash, and this mixture is subjected 
to heat treatment in a cement kiln, produc
ing whai can be regarded chemically as 
sodium silieophdspbate. It is a mixture iu 
solid solution of two molecules—calcium- 
sodium phosphate and calcium-silicophos- 
phate. The product will contain 33 per 
cent. P.O^, and this is twice as concentrated 
as calcium superphosphate. It is a product 
not widely dissimilar to Bheuiinia phos
phate, which was produced in Germany in 
1914-18, when Germany’s own low-grade de
posits of phosphate were used.

But other modifications of technique may 
follow in the next few years. The blast
furnace process is becoming increasingly 
attractive. Fig. 12 shows that phosphate 
rock, coke, binder, and sand are used, and 
these are introduced to a blast furnace, 
where the phosphate rock is reduced to 
phosphorus. This last-named element is 
deprived of its associated dust, undergoes 
combustion, as is later described, then passes 
to a hydrator, and the resultant phosphoric 
acid is collected in an electrostatic precipi
tator. The hlast-fuinaee process is one 
obviously calling for economy of heat, so as 
to reduce the quantity of coke, used in the 
actual blast-furnace operation to a mini
mum. The phosphate rock and binder are 
briquetted and introduced with coke and 
sand to the blast furnace. The fertophos- 
phate and blast-furnaee slag are tapped 
from the blast furnace at predetermined in
tervals. The introduction of two hot blast
furnace stoves with change-over valves is . 
an important feature of the process, in that 
considerable economy of heat is effected. 
One of these stoves is iu operation, burning 
the phosphorus vapour iu air, and thus 
raising the temperature of the refractory 
brickwork, while air is being passed through 
the incandescent brickwork of the other 
stove, before being led to the blast furnace. 
Thus, apart from the phosphorus being 
burnt iu the stoves in question, the heat 
arising from the combustion of phosphorus 
is conserved. Part of the phosphorus 
vapour is burnt with air under a steam 
boiler, and steam is recovered along with 
the P.,0. from the stove in a hydrator 
tower, which is irrigated with atomised 
water.

Phosphoric acid produced in this way can 
be coupled with ammonia to form either 
monoammonium phosphate or diammonium 
phosphate, or phosphate rock can be treated 
with phosphoric acid to produce triple 
superphosphate.

These products, in turn, may require to 
be treated with a reverting agent, in order
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D ISM AN TLING  OF ENEM Y-DAM AG ED SU LPH U R IC  ACID PLANT.
G

F ig. 9 . D em olition  
o f  s t e e l  s k e l e t o n  
fram ew ork, in  a unit 
of p lant dam aged by 

aerial attack.

F ig . 10. A  further  
stage  in  the d em o li

tion.

F ig . 11. D ism antling  
of the dam aged  p lant 
s till further advanced.
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to get the P ;0S in the best form for efficient 
utilisation by the soil. It may appear para
doxical to predict a change in the manufac
turing technique of calcium superphosphate 
at a time when this industry is enjoying 
its greatest uoom, but the next five years 
will, tfiere is reason to believe, reveal the 
correctness of the prediction. At the pre
sent time it nust bo remembered that much 
of the European continent, and indeed 
many other parts of the world, are on the 
verge of starvation, and it is only to be ex
pected that the demand for fertilisers in 
this country, for use here and for export to 
Europe, must be at its maximum.

Preoccupied, as the calcium superphos
phate industry is bound to be, with the 
problems indicated above, the industry 
must not overlook the recent attack of the 
Howardists, and it must never cease to urge 
the necessity for ley farming, if a suitable 
physical condition of the soil is to be 
attained. The following oracular utterance 
by J ,  B. Abbott, of Vermont, should never 
be disregarded: “ If all the accumulated 
soil-management wisdom of a hundred 
generations of master farmers were boiled 
down to just three sentences, one of these 
sentences certainly would be: provide for 
regular and frequent replenishment of 
organic matter in the soil.”

farm experience. Soil fertility can never 
be stabilised and maintained unless soil 
humus is retained at a level normal for the 
origin and for the particular type of soil. 
Fertilisers, lime, and organic matter are 
Undoubtedly complementary : each has a
specific role to discharge : but it is the co
operative or combining effort that will lead 
to the big harvest.

Organic Manures v. Other Fertilisers. 
Dr. J. Crowther, F.R.I.C., head of the 
chemistry department at Rothamsted Ex
perimental Station, Ilarpenden, published 
recently a pamphlet, Xo. 13, on the subject 
of “ Fertilisers during the War and 
After.”21 In this he made clear that there 
is no conflict between using bulk organic 
manures and using fertilisers, as the two 
classes of material serve quite different pur
poses. Both aid plant foods, but bulk 
organic manures also furnish appreciable 
amounts of organic matter, which may 
have immediate physical effects on the soil, 
and important secondary ones, thus increas 
ing the amount of more fully rooted mate
rial, sometimes called humus. This col
loidal group of materials plays an important 
part in maintaining good soil structure, in 
holding some plant foods in immediately 
available forms, and slowly liberating 
others. At the moment there is little to
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F ig . 12. M anu
facture of phos-  
p h o r i c  a c i d  
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Fertiliser salesmen should be taught that gain by ascribing the benefits from organic

humus is not indestructible. When it be- manures on agricultural land to “ feeding
comes depleted, commercial fertilisers the bacteria.”
become less effective. This is a common National Standard Fertilisers. In Great
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Britain about half the plant- food was pro
duced as “ straights ” aud half as com
pounds, of which there was a large variety. 
The war has led to some simplification, and 
to the introduction of national standard 
compounds in 1942, to meet the needs of 
private gardeners and allotment-holders. 
National Growmore Fertiliser, with 7 per 
cent. N, 7 per cent. P 20 .,  and 7 per cent. 
ICO, at a price of 25s. per cwt., is un
doubtedly popular. To facilitate the 
national fertiliser rationing scheme in 
1943-44, three national compound fertilisers 
were prepared and the recommended dress
ings to cover the ration were as shown in 
Table 2.

T A B L E  2.

March* J u n e S tanda rd  dressing
N 1>ÎU5 K 20  price per ton per acre

% %
7

%  £ s. d.
N o. 1 7 12 11 5 0 10  cw t. lo r

N o. 2
po ta toes

y /.o 4.5 10 10 0 7 cw t. for sugar 
beet and  m an

N o. 3
golds

0 12 —  0 2 6 4 cw t. for o ther 
roots

In 1944-45 the Fertiliser Permit allowed 
of 10 cwt. of a mixture supplying 0.7 cwt.
N, 0.7 cwt. PaOj, and 1.2 cwt. K ,0 per acre.

Sugar beet requires roughly equal 
amounts of the three plant foods, but less 
phosphate and potash, or even a nitrogen 
fertiliser alone, on dunged fields. For 
swedes, dressings of nitrogen should be kept 
down to the equivalent of 1 or 2 cwt. of 
sulphate of ammonia per acre. Illustrative 
of the effect of climatic conditions in most 
districts, 1 cwt. of sulphate of ammonia per 
acre may be taken as the upper limit for 
cereals and swedes. In very wet areas, 
e.;/., Northern Ireland, the nitrogen for 
potatoes should be kept down to 1-2 cwt. of

T A B L E I3.
F E R T IL IS E R  CO NSU M PTIO N  IN  E U R O PE A N  CO U N TR IES.

one short period at the end of 1942. Storage 
was the main difficulty. Factories must 
work at full pressure throughout the year, 
but farm demand reaches an acute peak in 
the spring. To overcome the inability of 
factories having to store the greater part 
of the year’s production, and the impossi
bility of transport services delivering a vast 
quantity shortly before the farmers need it, 
a special Government Distribution Allow
ance was introduced in 1941. Each July a 
limited amount of sulphate of ammonia was 
offered at reduced prices for delivery at 
manufacturers' convenience, the rebate 
being 28s. per ton in 1941-42, and 15s. per 
ton in 1943-44 and 1945.

Fertiliser Consumption in European 
Countries, expressed as Plant Food Units. 
The question lias often been asked : “ What 
was the fertiliser consumption in European 
countries in 1936, expressed in terms of 
plant food units?” These figures have now 
been supplied in Dr. Crowther’s review, and 
they are given in Table 3, because of their 
significance. It will be seen that the 
average rates of manuring varied sensibly 
from country to country; depending on the 
general intensity of farming and on the pro
portion of market gardening. The differ
ence between countries would be less 
marked if it were possible to assemble data 
for the total consumption of plant food in 
all forms. Fertiliser practice in the six 
European countries listed in the accompany
ing table differed notably in the proportions 
in which the three plant foods were used. 
Great Britain used most phosphoric acid in 
proportion to nitrogen, and Belgium least. 
It is clear that as fertiliser practice de
velops with more intensive farming, the 
ratio of nitrogen to other plant foods will 
increase. War-time policy required maxi
mum output of human food. Cereals, pota-

1036, E X P R E S S E D  IN  P L A N T  FOOD U N IT S.

T otal am oun ts  in 
thousand  tons Cwt. pe r acre arab le  land P lan t food ratios

N P fO, K jO N r 2Os K sO Sum N K sO

H olland  ................. ... 62 95 92 0.54 0.82 0.80 2.16 1 1.5 1.5
B elgium  ................. ... 56 55 46 0.42 0.41 0.35 1.17 1 1.0 0.8

... 483 623 961 0.20 0.26 0.40 0.86 1 1.3 2.0
36 0 .11 0.20 0 .1 1 0.41 1 1.9 1.0

... 66 188 74 0.08 0.22 0.08 0.38 1 2.8 1.1
F ran ce  ................. ... 144 387 217 0.05 0.15 0.08 0.28 1 2.7 1.5

sulphate of ammonia per acre, as heavy top 
growth may allow blight to spread more 
rapidly, and also delay ripening. The 
western counties of England use about half 
as much nitrogen for cereals, potatoes and 
swedes as the eastern ones, but nearly the 
same rates for sugar beet and mangolds, for 
which there is less objection to heavy growth 
of tops.

Sulphate of ammonia was produced in 
sufficient quantities throughout the war to 
make restrictions unnecessary, except for

toes, and vegetables were given the highest 
priority among crops. Cereals increased 
very rapidly for the first two years of the 
war, and then more slowly. The main need 
of cereals is nitrogen. One cannot give 
accurate estimates of the ammonia used 
before the war, but in one survey of the 
manuring of potatoes and immediately pre
ceding crops, it was found that two-thirds 
of the cereal crop throughout the country 
received no nitrogen fertiliser.

To demonstrate the increase to be obtained
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from a more general use of nitrogen, 
Crowther and Yates calculated that in Great 
Britain, in the years immediately preceding 
the war, about £1 million was spent on 
nitrogen fertilisers for cereals, resulting in 
extra crops worth £4 millions. If an average 
rate of 1 cwt. of sulphate of ammonia per 
acre ■ had been used on the pre-war cereal 
acreage, the extra crop would have been 
worth £11 millions, for an outlay of £3 
millions. For twice this rate the extra crop 
would have been worth £17 millions.

The Survey of Fertiliser Practice showed 
that in 1942 about 6 per cent, of the greatly 
increased cereal acreage received the equiva
lent of 1J cwt. of sulphate of ammonia per 
acre. Dr. Crowther is emphatic in assert
ing that " this great improvement on pre
war practice has been a major contribution 
to the country's food supply and the farmers' 
profit." Sulphate of ammonia necessarily 
increases the loss of time from the soil, but 
the effect is fairly small (about one-third 
of the weight of the sulphate of ammonia) 
and is easily put right by regular liming. 
Sulphate of ammonia is very useful for 
shallow-rooted crops in wet districts, and 
especially for polatoes and oats.

N o S im ple Form ula
Manuring for Quality. On the subject of 

manuring for quality, Dr. Crowther’s 
obiter dictum may be thus summarised : 
there is no universal definition of quality 
and no simple formula for obtaining it by 
manuring. Compost enthusiasts argue by 
analogy from the known importance of 
vitamins in animal nutrition, and of hor
mones in plant and animal physiology, that 
similar material ought to be important in 
feeding plants. Biochemical research pro
gresses rapidly and it is conceivable that 
some day there must be added certain com
plex organic molecules to the list of essen- 
tion plant nutrients. Examples may pos
sibly be found in which fertilisers and 
manures affect the vitamin content of crops. 
While these possibilities can be reflected 
upon and a search made for them, it is 
wrong to assume the results in order to 
advertise special practices. For the fodder 
crops, hay and straw', the principal factors 
are the proportions of protein, readily digest
ible carbohydrates, fibre, vitamins, and 
minerals, especially calcium and phosphorus. 
For sugar beet the quality depends primarily 
on sugar percentage, by which prices are 
fixed in this country. Two other factors 
may also influence the extraction and crystal
lisation of sugar in a factory. For barley 
the nitrogen percentage on dry weight is 
an important factor, and field experiments 
have shown that neither the price given by 
the skilled valuers nor the nitrogen per
centage is appreciably altered by dressings 
with nitrogen fertilisers, which greatly in
crease yields.

Z irconium
An interesting review of recent develop

ments in the production and uses of 
zirconium and its compounds has been con
tributed by M. Schofield.“ Although the 
world production of ore is only 10,000 tons, 
and zirconium is still regarded as a rare 
metal, it is fairly -widely distributed and 
is finding an increasing variety of applica
tions in industry. For many refractory pur
poses natural zirconium needs little or no 
treatment before use. As a silicate it 
possesses the property of resisting molten 
slags, and its superiority in resisting any 
tendency to form a carbide renders it an 
invaluable refractory in constructing elec
tric furnaces, steel furnaces, and glass kilns.

The oxide, Zi02, has the high melting- 
point of 2750°C. This property, together 
with its inertness towards acids, alkalis and 
slags, has led to its use for a number of 
special purposes. As an opacifying agent 
for enamels, zirconium oxide now rivals tin_ 
oxide. It is used both as a batch ingredient ’ 
and as a mill addition. The glass industry 
also uses zirconium in the production of 
opal glasses, and for imparting high tensile 
strength in substitution for quartz glasses.

Zirconium metal may be prepared by elec
trolysis of the molten double fluoride with 
potassium or by calcium reduction of the 
oxide. It is a silvery-white metal, resistant 
to normal atmospheric conditions, and 
extremely hard. Its low ignition point (210°) 
and high heat of combustion were respon
sible for its appjication, in powdered form, 
as a starter in photo-flash bulbs, and in 
primers for ammunition. Zirconium is also 
largely used in the manufacture of vacuum 
tubes, valves and special lamps.
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Some Recent W ork 
Colloid Science

by W. H. B A N K S, Ph.D.

W etting of Surfaces

IT is well recognised that rough surfaces 
influence the spreading of liquids over 

them, but precise mathematical formulation 
of the effect is lacking. Thus Adam [Phy
sics and Chemistry of Surfaces) states that 
if the liquid tends to wet the smooth solid 
(contact angle 0<9O°) then roughening 
will increase the tendency, i.e., 8 will de
crease. Wenzel (1936) showed that if 
1 sq. cm. of surface had a real area f,, 
then cos 0'/'cos0 = f, where 0. 8' are the 
contact angles for smooth and rough sur
faces respectively. Matters are different 
for porous surfaces and Cassie and Baxter 
have shown (Trans. Farad. Soc., 1944, 40, 
546), for one composed of a single row of 
parallel fibres (as in a fabric) separated by 
an air space, that cos 0' = f, cos 8 — 1.. 
where f2 is the total air liquid interface in 
a unit plane area parallel to the rough sur
face. Clearly, when f2 = 0, this leads to 
Wenzel’s formula. The matter is of great 
industrial importance in waterproofing of 
fabrics, paper, and other substances. 
Cassie and Baxter explain on this basis the 
waterproof quality of birds’ feathers.

i n

P recise  Zeta P otentia ls
Zeta potentials, as distinct from electrode 

potentials, have rarely been measured with 
any degree of precision because of the diffi- 
culty of preparing or even maintaining sur
faces in reproducible condition as regards 
contamination and topography. These poten
tials depend on the composition of the elec
trical double layer at the interface and are 
thus sensitive to stray ions. Because their 
measurement depends on relative movement 
of the phases at the interface, irregularities 
comparable in size with the thickness of the 
double layer play a decisive rôle.

G. Jones and L. A. AVood (J. Chem. 
Phys., 1945, 13, 106) report what are prob
ably the most accurate and critical series 
of measurements ever made on the interface 
between vitreous silica and aqueous solu
tions of potassium chloride by means of 
streaming potentials. After consideration 
of surface conductance corrections which 
in all but the most concentrated solution 
used ( 10 —3 iAT) was negligible, they calcu
late Ç potentials from the equation of 
Helmholtz. The measurements were made 
under very precise null-point conditions 
(the current flowing never exceeded 
10-" amps.) with electrostatic shielding 
and insulation carefully considered. More 
than 1400 measurements were made on solu-

Dr. W. H. 
Banks

tion 10-!, 1 0 -4, and 10-’ normal in KC1, 
leading to potentials showing average de
viations from the mean of a few tenths of 
1 per cent, for all solutions except the most 
dilute where deviations as high as 2 per 
cent, are recorded.

In spite of the precautions taken to 
cleanse the silica capillary tubes (they were 
finally heated to dull redness), progressive 
changes in C potential over one month were 
observed (e.g., from 120 to 133 millivolts 
in 24 days). These changes were shown 
not to be due to disequilibrium between the 
silica and solution. One capillary showed 
regular changes while another showed irre
gular changes. ■ In (lie reviewer’s opinion 
the effect of heating in setting up strains in 
the silica surface, with consequent altera
tion of the surface profile as these strains 
dissipate, cannot be ignored.

Surface T ension  of S a lt Solutions
In 1937, Jones and Ray by a precise 

capillary rise method showed that the sur
face tension of very dilute salt solutions 
relative to that of water passed through a, 
minimum at extreme dilution. These ob
servations were not, however, confirmed by 
Long and Nutting (1942) using a precise 
bubble pressure mthod. This minimum sur
face tension is not predicted by the Debye- 
Hnckle theory of strong electrolytes 
(Onsager and Samaris, 1934). Langmuir 
suggested (1938) that the minimum resulted 
from the fact that the capillary rise for 
dilute salt solutions will not correspond to 
the measured radius of the tube but to one 
slightly smaller, because of the presence of 
a wetting layer on the wall. The calcula
tion of the thickness of this layer requires a 
knowledge of the £ potential. G. Jones 
and L. A. Wood, using their measurements 
(discussed above), show that Langmuir’s 
theory leads to wetting layers thick enough 
to be an appreciable fraction of the capil
lary radii used in their surface tension 
work. Thus, at 10 -’ N  it is 250A thick
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while al 10- ' iY it is 516A- Correction of 
the early (lata is shown to eliminate the 
minimum in the case of 1CC1 solutions, hut 
it remains to be seen whether this success 
is maintained with other salts.

P la stic ity  of D ispersions of Solids
Dispersions of fine particles in liquids 

(paints for example) exhibit plasticity 
under a variety of circumstances. This 
plasticity is usually expressed in terms of 
the minimum shear stress (yield value) 
necessary to cause flow. It is a matter of 
great importance and one immediately re
calls to mind the potter’s clay which must 
retain its moulded shape before firing, or 
the paint which leaves brush marks. The 
many factors leading to plastic behaviour 
are not always controllable, probably be
cause their influence is not understood; 
nevertheless, speculation has been the rule 
and systematic experiment the exception. 
One factor which is always associated with 
plasticity in suspensions is the formation 
of aggregates (flocculation) and this has 
necessitated invoking attractive forces 
(usually Van de W aals!) between the 
particles.

The position has to a great extent been 
clarified by H. R. Kruyt and Miss M. G. 
Van Seims (/feu. trav. chim., 1943, G2. 
415-426, 407-414) who measure the yield 
value of suspensions of glass beads 
of known dimension in liquids im
miscible with water. They show that plas
ticity develops on introducing small quan
tities of a second liquid not miscible with 
the first. For example, additions of water 
increase the yield value to a maximum in 
the region of 2-4 per cent, of water by- 
volume. The yield value is found to depend 
inversely on the particle size. The ex
planation is that when water is added the 

.glass beads being preferentially wetted by 
water become surrounded by a film, and 
that when two beads approach sufficiently 
closely the water films coalesce, thereby 
joining them by a water meniscus. Clearly, 
the argument applies to more than two 
beads. On shearing such a flocculated sus
pension, extra work (i.e., in excess of that 
in the absence of water) is expended in 
overcoming capillary forces, or, put another 
way, shearing will increase the interface 
between the water-immiscible liquid and the 
water, and the work done will be propor
tional to the new area of interface created. 
From the geometry of the system it will be 
obvious that the cohering part of the film is 
greater the larger is the amount of water 
present up to a critical amount beyond 
which 110  increase is to be expected. In 
consequence, 110  further increase in yield 
value will result. The theory is demon
strated to be perfectly general by showing 
that the addition of xylene to a dispersion

of coal dust in water induces plasticity, 
because in this instance xylene wets coal in 
preference to water.

T ack iness
Tackiness is a property common to manv 

industrial materials, but its precise defini
tion and measurement is controversial. For 
this reason the recent symposium held by 
the British ltheologists’ Club is of interest. 
The proceedings are published in 1‘uint 
Technology, 1944, 9, So. 106,211. N. A. de 
Bruyne considers that the early work of 
Stefan (1847) who measured the force re
quired to separate two flat discs while im
mersed in a liquid can be made the basis 
of tack measurement. Calculation shows 
that this force (the tack) will be greater for 
smaller initial separations and for liquids 
of high viscosity. These variables thus act 
according to theory in a direction which 
agrees with experience. In this sense then, 
tack (if measured as a force) is a property 
of the system rather than of a particular 
substance. A further requirement, often 
forgotten, is that the liquid must wet the 
test surface in order to manifest any tacki
ness. Chewing-gum is tacky if tested be
tween dry fingers, while it exhibits no tack 
between moist fingers. The one property 
of the liquid which enables it to show tacki
ness under the right conditions is the single 
property of viscosity, but de Bruyne wisely 
points out that it is doubtful whether the 
assessment of the tack of, for example, an 
adhesive, by rheological measurement alone 
is sufficient to judge its suitability for the 
complex conditions under which it will be 
used.

Much the same view of tack is adopted 
by R. F Bowles, who discusses printing 
inks, and by E. W. Mardles who discusses 
paints, Bowles defines a tacky solid as a 
gel in which syneresis occurs—a definition 
which, in the opinion of the reviewer, is 
too generalised. In theory, the surface 
tension of a liquid must contribute to anv 
operation involving extension of liquicl 
where the air/liquid interface is changing, 
that is, in all cases where tack is operating, 
but its contribution to the viscous forces is 
usually so small as to be negligible. Surface 
tension, on the other hand, is probably im
portant in determining the stability of 
threads o f  liquid.

N ovel T echnique in  R heology
A plaslometer based oil the familiar wire 

cheese-culter is .described by L. J. Lyons 
and R D. Void (Ind. Eng. Chem., Anal. 
Ed., 1945, 17, 585). The velocity of move
ment of (he stretched wire through the 
material in a direction at right angles to 
the long axis of the wire under a force is 
measured. Viscosity is calculated, using 
the theory of Lamb for the movement of an
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infinite cylinder through an infinite liquid. 
The method is promising for highly viscous 
materials such as asphalt, for which sub
stance the authors demonstrate its use; 
they report values in the region of 10 poises. 
It is also applied to soap, but here the 
results are less convincing because .the Lamb 
theory concerns only Newtonian liquids; 
indeed, the authors admit that the wire 
leaves an open channel behind it as it travels 
through the soap.

An ingenious method of studying the vis
cosity of mineral oils over a range of shear' 
ing stresses in a single experiment is des
cribed by Derjaguin, Koussakov and ICrim 
(/feta Pliysicochemica U.R.S.S.,  1945, 20, 
1, 35); mathematical theory by M. Koussa
kov, ibid., 47). Air is blown at a measured 
speed through a channel of triangular cross- 
section, on the bottom horizontal wall of 
which is placed the liquid in a thin film. In 
the directiou of the air flow the liquid is 
under constant shearing .stress, but because 
of the triangular cross-section it is sub
jected to a stress which varies linearly 
across the direction of flow. The liquid 
piles up under the blast to different extents 
across the section, and this varying exten1 
is shown up through the interference bands 
which result from suitable illumination of 
the liquid wedge. It is only necessary to 
photograph the interference picture and 
one has in effect a graph of shearing stress 
against velocity gradient.

For Newtonian liquids the interference 
bands consist of a series of straight lines 
radiating from the origin of the stress/ 
strain diagram. Liquids having a yield 
point show the bands radiating from a dis
placed origin. Derjaguin finds that oils 
containing small quantities of aluminium 
stearate give anomalous diagrams; he attri
butes the anomaly to the presence of a layer 
of liquid adjacent to the wall having special 
properties. This view, that surfaces influ
ence the properties of liquids to larger dis
tances than classical theory can explain, is 
claimed in many of this author’s earlier 
publications, but until more is known about 
the topography of solid surfaces the pheno
mena must remain inconclusive. In the 
latter connection it is worth recalling the 
recent demonstration by Tolansky (,/. 
■S'ci. Inst., 1945, 22, 161) that the surfaces 
of freshly cleaved crystals, so favoured bv 
the scientists as the standards of surface 
perfection, are, in fact, far from perfect.

Change of Surface T ension  w ith T im e
The change in surface tension with time 

of some solutions is an old phenomenon, 
and in instances of solutes consisting of 
large molecules (such as soaps Snd proteins) 
these changes may continue for days. 5Ve 
do, indeed, expect a fresh surface to occupy 
a measurable time for the molecules to take 
up their new arrangement, but so far the

times to be expected from simple diffusion 
theory are not in agreement with observa
tion. C. C. Addison (J .C .S . , 1943, 535; 
1944, 252, 477, 1945, 98; Phil. Mag. 1945, 36, 
73) has developed the vibrating jet method 
of measuring surface tension first used by 
Uidone and explained by Rayleigh. By 
this means he has been able to measure the 
surface tension of aqueous solutions of long- 
chain alcohols when the surface varies in 
age from 0.001 to 0.1 seconds. It is impor
tant to deal with solutions of this kind in 
the first instance because they are 'simpler 
than solutions of micelle-forming soap and 
protein solutions.

In order to express the results in a 
manner which shows up the specific effects 
of the solute, Addison imagines a cylinder 
of unit cross-section extending to a small 
depth d below the surface and calculates 
from the measurements the time taken for 
all the solute, originally uniformly distri
buted through the cylinder, to collect wholly 
in the surface. From this is calculated the 
velocity of travel over the distance d. The 
sort of result obtained is illustrated by a
11.01 per cent, solution of sec. octyl alcohol 
in water, in which the distance of travel 
is 43 x 10-° cm. and the velocity is 
30 x 10-4 cm./sec. The migration dis
tances decrease with concentration and the 
velocity of migration increases with increas
ing chain length of alcohol.

Sorption  of G ases
R. M. Barrer and co-workers (Trans. 

Farad. Soc.,  1944, 40, 195, 206, 374, 555) 
have shown that certain zeolitic minerals 
have marked occlusive properties for gases 
ranging from nitrogen to hydrocarbons. The 
important structural feature of these zeo
lites is the large interstitial space which in 
the hydrated state is occupied by water and 
the cations (they are- the alumino silicates 
of alkali and alkaline earth metals). The 
size of the interstitial channels determines 
what sized molecules can be occluded and 
because of this they are referred to 
as molecular sieves. Their sieve action 
is very marked in the case of long 
chain hydrocarbons. For example, a zeo
lite which will occlude a normal paraffin will 
exclude the corresponding iso-paraffin. 
Barrer snakes use of these properties to 
separate mixtures of hydrocarbons (J . Soc. 
(¡hem. Ind..  1945, 64, '130, 131, 133). That 
these observations are of more than aca
demic interest is illustrated by one of the 
many examples given by Barrer. A mix
ture of «-heptane (20.7 per cent.) and 
toluene (79.3 per cent.) was completely re
solved in 48 hours by treatment with cha- 
bazite at 200° C. in a sealed tube.

One characteristic of aqueous solutions 
of many detergents of the soap type is that 
the surface tension decreases to a minimum 
as the-concentration increases. In many 
cases this minimum occurs in the region of
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concentration where other properties (such 
as detergent power) also show turning 
points. Since this minimum generally cor
responds to the critical concentration for 
micelle formation, it has been customary to 
connect the two phenomena. So far as the 
reviewer is aware there is 110  exact theory 
which ties these facts together. G. D. 
Miles (J . Phys. Client., 1945, 71) has recently 
questioned the reality of these minima and 
suggests that minima in surface tension 
concentration curves are due to the pre
sence "of impurities. l ie  shows, for ex
ample, that solutions of pure (ether-ex
tracted) sodium lauryl sulphate exhibit no 
minimum, whereas the presence of lauryl 
alcohol does introduce a minimum.

Surface Area of Pow ders
P. H. Emmett (Chem. and Met. Eng., 

1945, 52, 210) determines the surface area 
per gram of some 86 powders by the low- 
temperature adsorption of nitrogen, em
ploying the Brunauer-Emmett adsorption 
isotherm (1938), and finds that the results 
agree within 10 per cent, with the method 
of Harkins in which heat of wetting mea
surements are made (J.A.C.S.,  1944, 1356). 
This continued success of the adsorption 
method is difficult to understand in. view of 
the uncertain theoretical basis of the 
Brunauer-Emmett isotherm (see T h e  C h e m i
c a l  A g e , 1944, 50 , 6 3 ).

Langille, Braid and Kenrick iCati. 
Journ. lies. II., 1945, 23 , No. 1, 31) have 
measured the surface area of crushed barium 
crown glass by adsorbing methylene blue on 
both the crushed and unerushed glass. By 
assuming the area of the uncrushed glass 
they avoided the necessity of making any 
assumptions about the area occupied by the 
adsorbed dye molecule. Areas so obtained 
were then compared with those from a 
micro-projection method. The same order 
of magnitude was obtained although the 
agreement was not good : 682 cm.’/gm. by 
dyeing, 568 cm.’/gm . by projection.

Sharratt, Van Someren and Rollason 
(J. Soc. Cliem. Ind.,  1945, 64, 73) employ 
the opacity of a suspension of opaque parti
cles for the measurement of particle size 
(this is virtually an optical projection 
method if the particles are not too small) 
and show that the values differ from those 
obtained by the sedimentation method by 
a factor which is constant for a given mate
rial provided the particle shape is similar in 
all samples.

Recently, the U.S. cane-sugar refiners and 
bone-char manufacturers, in collaboration 
with the National Bureau of Standards 
(Washington) have published a bibliography 
of solid adsorbents (some 880 pages). The 
reviewer has not had the opportunity of 
seeing this book but recent reviews suggest 
that it is very complete, although it refers 
particularly to activated carbon.

Institution of Chemical 
Engineers

N om inations for Council
T HE twenty-fourth annual corporate 

meeting of the Institution of Chemical 
Engineers will be held at the Connaught 
Rooms, Great Queen Street, London, 
W.C.2, on April 12, at 11 a.m.

To fill the vacancies on the Council caused 
by retirements in accordance with the 
Articles of the Institution, the Council has 
made the following nominations : Presiden t:
11. Griffiths; Vice-Presidents: C. J. T. 
Cronshaw, S. Robson, D. F . Sandys 
Wunseh, S. J. Tungay; Joint Hon. Secre
taries: M. 1!. Donald, L.O. Newton; lion.  
Treasurer: F. A. Greene; Members of 
Council : Julian M. Leonard, J. Watson 
Napier, John A. Oriel; Associate-Member :
A. Rees Jones.

Nominations from members in accordance 
with the provisions of Article 58 must be 
received at the registered office of the Insti
tution, 56 Victoria Street, London, S .W .l, 
not later than. March 1. In the event of 
there being no nominations from members, 
the nominees of Council will be deelured 
elected at the annual meeting.

Royal Statistical Society
Industrial A pplications Section

B EFORE the war there existed in the 
Royal Statistical Society an Industrial 

and Agricultural Research Section. The 
activities of this section were suspended at 
the outbreak of hostilities but the Society 
has decided that the section shall be recon
stituted in the form of two separate sections, 
a Research Section and an Industrial Appli
cations Section. The latter has grown out 
of the successful activities of the informally 
constituted Industrial Applications Group 
which held 17 discussion meetings in Lon
don from 1942 to 1945.

The section is concerned with the appli
cation of statistical technique to industrial 
research, development, and manufacture, 
including inspection. It is organised in 
local groups, which may be formed wherever 
sufficient support is forthcoming. Groups 
have already been formed in Birmingham, 
London, and Sheffield, and one is in the 
process of formation in the North-East 
Coast area. Membership of the section is 
open -to all interested persons who are ap
proved by the section committee. An 
annual subscription of 10s. is payable by 
non-Fellows direct to the Society, which in 
turn financed the local groups. Further 
information may be obtained from the 
Assistant Secretary, Royal Statistical 
Society, 4 Portugal Street, London, 
W.C.2.
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News Events of 1945
JANUARY

P ROFESSOR G. M. BENNETT was 
appointed to be Government chemist in 

succession to the late Sir John Fox.
* * *

The Place of Science in Industry formed 
■ the'subject of a two-day conference convened 

by the British Association.

The report of the Hankey Committee on 
Higher Appointments was published.

* * Sft
A “ Wealth from Salvage " exhibition of 

the Ministry of Supply demonstrated the 
importance of the utilisation of industrial 
by-products and scrap.

FEBRUARY
The Red Army entered Germany’s Eastern 

Arsenal, Silesia.
* * *

The creation of a comprehensive industrial 
health service as an essential part of the 
National Health Service was urged by a 
special committee of the Royal College of 
Physicians.

* * *
India’s aluminium production from 

domestic bauxite was surveyed by a special 
correspondent.

* * *
Cambridge University accepted a gift of 

¿£435,000’ from the Shell group of oil com
panies for the establishment of a School of 
Chemical Engineering.

* * *
The production of DDT and food yeast 

was taken up in South Africa.
* * *

Sir John Anderson, Chancellor of the 
Exchequer, in his Budget, made allowances 
for expenditure on buildings, plant and 
machinery, as well as on patents and re
search expenditure.

* * *
A stirring appeal to scientists to fit them

selves more for the work of government was 
made by Professor Harold Laski in a lecture 
arranged by the British Association of 
Chemists.

MARCH
The Distribution of Industries Bill, pre

sented by Dr. Dalton, President of the Board 
of. Trade, and passed shortly before the 
General Election, is an important instru
ment for the planning of the location of 
industry. * * *

The application of films in chemical in
dustry and research formed the subject of 
a paper by Dr. A. J. Rathbone.

Chemical education was discussed at a 
joint conference of the Royal Institute of 
Chemistry, the British Association of 
Chemists and the Association of Scientific 
Workers.

It tv as revealed that polythene, a polymer 
of ethylene, a great British discovery, made 
Radar possible.

The invention of the insecticide Gam- 
mexane was announced by I.C.I.

* * *
The Royal Society elected the first women 

Fellows since Queen Victoria’s exofficio  
presidency.

Dr. G. M. 
Bennett.

Conrtaulds, Ltd., decided to endow a Chair 
of Chemical Engineering at the Imperial 
College of Science and Technology, Univer
sity of London.

Mr. C. S. Robinson was appointed bead 
of the chemical industry branch of the Allied 
Control Commission for Germany.

I.C.I. announced its discovery of the selec
tive weed-killer Methoxone.

* * *

The Allies captured the centres of the 
chemical industry in Western Germany.

The Association of Scientific Workers held 
a conference on “ Science in Peace."

Mr. Richard Bertram Pilcher retired from 
the office of Registrar and Secretary of the
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Royal Institute of Chemistry which he had 
held since 1900.

APRIL
A motion on enemy patents was brought 

forward by Lord Vansittart.
* * *

The Bessemer Gold Medal of the Iron and 
Steel Institute was awarded to Mr. Harold 
Wright.

* * *
The report of the Ayre Committee on 

Hydrocarbon Oil Duties was published.

Mr. H. Griffiths was elected president of 
The Institution of Chemical Engineers.

* * *
The progress made in the British scientific 

instrument industry was surveyed in a 
special number of T h e  C h e m i c a l  A g e .

Sir Ambrose Fleming .died in his 96th year.

MAY
Mepacrine, packed in polythene, has played 

an important part in the battle against 
malaria, it was announced.

* * *
Sir Frank Smith delivered a series of three 

Cantor Lectures on Chemicals from Petro
leum before the Royal Society of Arts.

Important recommendations contained in 
the Reid report on the. coal industry were 
announced this month.

* # *
Germany surrendered unconditionally to 

all Allies.

JUNE
I.C .I.’s war record was surveyed by the 

chairman, Lord McGowan.

T h e  C h e m ic a l  A g e  published a series of 
pictures showing the state of some German 
chemical plants.

* * #
Operations “ Fido ” and “ Pluto " were 

disclosed.
* * *

A group of 21 British scientists attended 
the 220th anniversary of the formation of 
the Academy of Sciences of the U.S.S.R.

* * *
The House of Commons discussed cartels 

and monopolies.
* * *

The Select Committee on National Expen
diture published a report on “ Research and 
Development: War-like Stores.”

JULY
Dr. Cecil H. Desch delivered the inaugural 

Harold Wright Lecture at Middlesbrough.
* * *

I. G. Farben placed under military control.
* * *

Professor E. K. Rideal was again
nominated president of the Society of 
Chemical Industry.

The achievements in adversity of scientists 
in the U.S.S.R. were described by the 
British scientists who visited the Soviet 
Union.

* * *
The report of the Swan Committee on 

changes in the Patent Acts was published.
5jC

The birthday honours list contained many 
names of interest to .science and the chemical 
industry.
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The five-year plan of the steel industry 

was made public.
* * *

A Research Secretariat was formed by the, 
Federation of British Industries.

* * *
I.C.I. offered a group of Research Fellow

ships to the Indian Institute of Sciences.

AUGUST
A Labour Government was elected with 

a clear majority in the General Election.
* * *

The Board of Trade announced the for
mation of seven new trading estates, the 
expansion of existing estates and the con
version of four R.O.F.

* * *
The Gas Light & Coke Company made a 

number of new research appointments.
* * *The British Iron and Steel Research Asso

ciation was formed in London as a central 
research body for the industry.

* * *
The atomic bomb was released on Japan.

# sjc ♦
The Potsdam conference made important 

decisions on the future of German industry.
* * *

A plan for the erection, hear Watford, of 
a new central research station of the D.S.I.R. 
was announced.

Dr. F. W. 
A ston.

President Truman urged upon Congress the 
early adoption of a Federal Research Agency 
to promote scientific research.

* + *
The reorganisation of the Scientific Civil 

Service was proposed in a White Paper.

M r. L. P. 
O ’Brien.

Developments in industrial plant in glass 
were surveyed.

* * *
Professor R. P. Linstead was appointed 

Director of the Chemical Research Labora
tory in the D.S.I.R.

* * *
The development of DDT and the part 

it played during the war were surveyed.

OCTOBER
The Petroleum Warfare Exhibition demon

strated the role of oil in war.
* * *

A second Anglo-American oil conference 
'was held in London.

* * *

War-time developments in the German 
chemical industry were reviewed.

* * *
Death of Sir David Milne-Watson.

* * *
Mr. L. p'. O’Brien was elected chairman 

of the A.B.C.M.
* * *

The war ended on August 15.

SEPTEMBER
Lend-lease ended.

* si« *

Progress of chemistry in the Colonies was 
reviewed.

The formation of tripartite working parties, 
to make recommendations for increasing the 
efficiency of certain British industries, was 
announced by the President of the Board 
of Trade.

♦ ♦ ♦
Centenary of the Imperial College of 

Science and Technology.
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The Chancellor of the Exchequer, in the 
first post-war interim Budget, announced a 
number of tax' reductions.

* * *

The Melchett Medal for 1945 was awarded 
to Professor C. H. Lander.

NOVEMBER
Jubilee celebrations of Rontgen’s discovery 

of X-rays on November 8, 1895, were held 
by many learned bodies.

* * *
The announcement was made of the dis

covery of a new anti-malarial drug—Palu- 
drine—by I.C.I. chemists and biologists.

* * *
Professor Roger Adams received the Davy 

Medal of the Royal Society.

Dr. E. F. 
A rm strong.

Ô

The Royal Society held its first post-war 
conversazione.

*  *  *

The Nobel prize in chemistry for 1945 was 
awarded to Professor Artturi Wirtanen, of 
Helsinki.

* * *

Details were published of the final scheme 
for a National Chemical Laboratory in 
India.

DECEMBER
The inaugural meeting of the Institution 

of Metallurgists was held in London.
*  *  *

Dr. F. W. Aston died at Cambridge, 
aged 68.

* * *

The annual report of the Chief Inspector
of Factories registered a decline in the rate 
of accidents and made reference to welfare 
and safety measures in the. reconstruction
period.

Sir Robert Robinson was elected president 
of the Royal Society.

* * *
I.C.I., Ltd., announced a .£10,000,000 five- 

year project for the manufacture of heavy 
chemicals from coal or oil on the Tees.

* * *
Professor D. M. Newitt was appointed to 

the Courtauld’s Chair of Chemical Engineer
ing at the Imperial College.

* * *
The British Association held a two-day 

conference on “ Scientific Research and In
dustrial Planning.”

* * *
Dr. E. F. Armstrong died in London, 

aged 63. * * *
The Coal Industry Nationalisation Bill 

provided for the appointment of a National 
Coal Board. * * *

Sir John Anderson was elected president 
of the Parliamentary and Scientific Com
mittee in succession to Lord Samuel.

ETHYL CELLULOSE FILMS
The terpene hydrocarbon, menthyl phenol, 

is a white opaque semi-crystalline solid. 
It has been discovered that it possesses the 
interesting and important property of im
proving the ageing characteristics of ethyl 
cellulose even when used in quite small 
amounts. Ethyl cellulose films containing 
about 3 per cent, of menthyl phenol are 
more flexible, show less surface cracking 
and less change of colour, and take longer 
to become brittle than films from which 
this stabiliser is absent. The optimum 
amount to use is about 2J-3 per cent, calcu
lated on the total solids in the mixture. 
No advantage is gained by using over 3 per 
cent., and amounts less than 1 per cent, do 
not stabilise efficiently. (H. Courtney 
Bryson, Point Technology, 1945, 10, p. 232).

» CARBON-13
A report from New York states that the 

Sun Oil Company and the Houdry Process 
Corporation, with the collaboration of a 
group of scientists, many of whom worked 
0 11 the atomic bomb, have developed methods 
for the production in substantial quantities 
of Carbon-13, the heavy isotope of carbon, 
which occurs in natural carbon in the pro
portion of 0.7 per cent. The radioactivity 
which this isotope of carbon shares with a 
number of rare isotopes of the lighter ele
ments, will, it is hoped, enable it to be 
used as a tool of medical science, allowing 
the biochemist to follow its chemical reac
tions within the human body.
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Notes on the Progress 
of Research in the Food 

Industries ùn 1945
by FRANCIS H. BANFIELD, M .Sc., Ph.D ., F.R.I.C.

T HE limitations of space available make 
it impossible to present a complete 

review of the papers and articles dealing 
with the food industry which have been 
published during 1945. The reviewer there
fore attempts to select those which he thinks 
will have the most general appeal. At the 
same time it is inevitable that the personal 
interests of the writer will tend to influence 
him in his selection.

Studies in  F am ine
The physical condition of prisoners of war 

and the inmates of certain concentration 
camps, and the state of a proportion of the 
Dutch population were so poor following 
their treatment by the Germans, that special 
arrangements were made to supply them 
with suitable food. Robinson1 has described 
the development of protein hydrolysates or 
“ F ” food (“ F ” for famine) since 1913 
when the initial experiments on the main
tenance of the nitrogen equilibrium by the 
injection of amino acids into animals were 
made. The hydrolysis by acids is shown 
to destroy the essential amino acid trypto
phan, while the use of alkali results in the 
loss of methionine and cystine and the pro
duction of optically-inactive amino acids 
which are incapable of being used in the 
body. Much work on the enzymic hydro
lysis of casein, the protein mainly used, has 
resulted in a hydrolysate containing about 
60 per cent, of amino nitrogen. Fortunately, 
it was not found necessary to- use the 
material on a large scale; the liberated 
people being able to take a milk diet. The 
research has not been in vain, since the 
material is useful in certain cases where 
loss of protein has occurred following disease 
or operation.

The distress among the poorer sections of 
humanity, in many places aggravated by 
the war, has resulted in the study of the 
production of yeast in a form suitable for 
eating. Thaysen,3 in a recent lecture before 
a section of the Royal Society of Arts, has 
outlined the experimental work preceding the 
construction of a pilot plant capable of pro
ducing 100 to 150 lb. of food yeast per week. 
Some idea of the success of the experiments 
may be judged from the fact that the four
fold increase in the weight of the original 
inoculum in the case of bakers’ yeast has 
been raised to 64-fold in the same period

Dr. Francis 
Banfleld.

of time. The product, dried on rollers to 
a moisture content of 5 per cent., has a 
pleasant nutty flavour said by some to 
resemble meat. The nutritional value is 
high, the protein content being 40-45 per 
cent, and phosphorus 2 per cent., while the 
whole range of the B vitamins are present 
in balanced proportions. The experiments 
in human nutrition are still in progress, so 

, that a full appreciation of the advantages 
of the utilisation of food yeast cannot yet 
be given. It would appear, however, that 
the authorities are convinced of the value 
of the material, since a plant has recently 
been completed in Jamaica for the daily 
production of 12 tons. This location of the 
factory was decided on account of the abun
dance of the raw material in the form of 
sugar or molasses.

D igestion  of Fats
The popular belief, so long prevalent, that 

the presence of fats incorporated in foods 
by cooking renders them difficult to digest, 
is receiving some attention. Killian and 
March3 have published their first paper of 
a series concerned with a study of the diges
tion and absorption of fats by human 
volunteers. The subjects, after a fast for 
12 to 15 hours and the removal of the gastric 
residuum, were given test meals. At regular 
intervals the gastric contents were examined 
bv removing samples for analysis. The find
ings indicate that “ moderate amounts " of 
fat incorporated into foods by frying or 
baking showed no relationship between the 
fat content and the time taken for the 
elimination of the food from the stomach. 
Two other interesting facts which emerge 
are that properly-fried potatoes take no 
longer for digestion than boiled potatoes, and 
doughnuts no longer than the equivalent 
amount of fat as butter on bread 1 The 
presence of .excess fat in fried potatoes did, 
however, prolong the time of digestion.

The problems associated with vitamin 
deficiency in foods vanish when the con
sumers have an adequate income and access
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to the components of an adequate diet. It 
does not follow, of course, that a vitamin 
deficiency will not occur owing to an 
ignorance on the part of the housewife in 
selecting a balanced diet for those in her 
care. Those concerned with the manufac
ture of foods are therefore at pains to ascer
tain whether their products contain any of 
the essential vitamins, whether the manu
facture or exposure for sale results in their 
destruction, and sometimes whether there 
are any advantages to be gained from the 
fortification of these products by the addi
tion of certain of the vitamins. The state
ment by Drummond and Moran4 a year or 
so ago that a not inconsiderable amount of 
riboflavin was present in tea has resulted 
in a more detailed examination of tea from 
various sources by Hughes and his collabora
tors.5.0 They found that for 19 samples of 
tea from various places the amount of ribo
flavin varied from 6 to 11 uS Pcr g- and 
of pantothenic acid from I I to 40 Hg per g. 
Seven samples, on being examined for nico
tinic. acid, gave figures ranging from 56 to 
94 ug  per g. Coffee, too, contains appreci
able amounts of nicotinic acid according to 
Teply, Krehl, and Elvehjem,7 who point out 
that there is no pellagra in Brazil among a 
people whose solid diet is quite low in nico
tinic acid.

W ork on V itam ins

The fortification of foods with vitamins 
has been discussed at length in various 
journals. Whatever one may think of the 
uncontrolled addition of vitamins to food
stuffs in peace-time, there is everything to 
be said in time of war for the addition of 
certain vitamins to certain articles of the 
diet. For example, Siemers8 has computed 
that the average American Serviceman eats 
110 lb. of sweets each year, and on this 
basis he suggests that it is reasonable, fol
lowing the lead given by the authorities for 
the enrichment of flour, for foods essentially 
carbohydrate in character to contain " an 
appropriate amount of the vitamins associated 
with carbohydrate utilisation." He then 
suggests the amounts of various vitamins 
to be added to restore that lost during pro
cessing and storage. The addition of 
vitamins to chocolate has received attention 
by the authorities in this country both for 
the Services' requirements and for the relief 
of distress on the Continent. Activated, no 
doubt, by similar motives, but without 
giving any estimate of the amount of liquor 
consumed by either (he public or the Ameri
can serviceman. Younger and Harvev9 
report on the stability of added vitamins 
in bees. They argue (hat as improved malt
ing and brewing methods will result in an 
increased content of the B-eomplex vitamins, 
it is essentia! that the effect of storage on 
their stability should be studied. They 
show that light and heat are responsible

for the destruction of some members of the 
group, while others are completely stable 
for at least six months.

Pork is rich in thiamin and it is therefore 
natural that, until the mechanism of the 
loss of this vitamin during the cooking of 
the meat has been thoroughly worked out, 
studies on the subject will continue. In 
recent years it. has been shown that thiamin 
in natural products is considerably more 
heat-resistant than it is. in aqueous solutions. 
Rice and Benk10 have studied the kinetics 
of the thermal destruction of ■ thiamin in 
small (5 g.) samples of minced lean pork 
at various temperatures from 50° to 120° C. 
They find that above 77° C. the destruction 
is proportional to temperature and at any 
one' temperature the rate of loss is constant. 
They suggest that an hydrolysis takes place. 
Below 77° C. the speed of the reaction is 
faster first than it is later, when it again 
becomes monomolecular. They intend to 
continue their studies, but point out mean
while that their results explain why smoked 
hams (held at 63° C.) retain so much more 
vitamins than roast pork.

It is interesting to note how the methods 
of vitamin assay have changed with the 
years. First we had the rat growth method, 
then the purely-- chemical method with its 
complication of interfering substances which 
became of smaller importance as the 
chemistry of the vitamins became better 
known. Now it would seem that the cycle 
is complete, at least for certain vitamins, 
since the biological assay with its tedious 
and exacting system of records has become 
the microbiological assay using decinormal 
caustic . soda. The latter method is, of 
course, not so simple as the last sentence 
would indicate. Barton-Wright11 has dis
cussed the microbiological assay of the 
members of the vitamin-B complex, three 
of which, aneurine (thiamin), riboflavin, and 
nicotinic acid, are of interest to food manu
facturers under the new labelling order. He 
describes in detail the basal media required 
for the various micro-organisms and details 
for the computation of the results obtained. 
It remains to be seen how the average 
analytical chemist accustomed to purely 
chemical work will adjust himself to this 
type of analysis.

M oisture in  C ereals
" It must be acknowledged that the deter- 

dination of moisture, while a fundamental 
part of any analytical scheme, remains one 
of the most empirical of procedures." With 
this sentence Fosnot and Hamanl: introduce 
their paper on the application of the Fischer 
reagent to the determination of moisture in 
cereals and cereal products. Quite apart 
from the difficulties associated with vola
tility of compounds other than water, the 
time taken over the drying process and the 
necessity for at least two weighings add
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considerably to the labours of the factory 
chemist. The Fischer reagent, introduced 
in 1935, is specific for water although the 
reaction between, the iodine, sulphur dioxide, 
pynidine, and the solvent methanol has not 
as yet - been worked out satisfactorily.

The actual determination may be electro- 
metrically controlled, so tliat coloured 
materials may be examined without inter
ference with the end-point which is brown 
to colourless. The material to be tested is 
added in a weighed amount to the solvent 
and allowed to stand for a period before 
the addition of the reagent. Apart from 
some deterioration of the reagent and the 
necessity for working with the apparatus 
protected from atmospheric moisture, the 
method lends itself to the routine testing 
of samples with a saving of time and labour. 
These authors quote results for a number 
of products with a moisture content of 10 per 
cent, or less, but they also include malt 
syrup (20 per cent.) and condensed skim- 
milk (73 per cent.) as examples of products 
which may be examined by this method.

A further paper by Johnson13 describes 
the application of the method to the 
examination of comparatively drj' products. 
This author is concerned with the effect of 
the soaking time and of the size of the 
particles on the result obtained. He shows 
that for some products higher results are 
obtained with a prolonged soaking period and 
with further grinding. The vacuum oven 
method, which is standard practice for the 
determination of moisture in certain pro
ducts, has been modified by a patented pro
cess“ involving the use of dielectric heating. 
In the apparatus described the material is 
placed in a quartz crucible inside a vacuum 
desiccator. The high-frequency current 
(about 112 megacycles) is passed between 
the two electrodes. Analysts will await 
further details of the process before passing 
judgment.

M etallic Im pu rities
Only those who have the task of analysing 

numerous samples of foods for metallic 
impurities will appreciate the real signifi
cance of the paper by Strafford, Wyatt, and 
Kershaw.15 These authors describe in detail 
their scheme for the photometric determina
tion of traces of arsenic, copper, lead, zinc, 
and iron on a single 2-g. sample of the 
material. They state that a senior assistant, 
using the Society of Public Analj'sts Metallic 
Impurities Committee’s methods, was origin, 
ally able to test 12 samples of organic 
medicináis. Using the proposed scheme, this 
number was increased to 20 and, if zinc was 
omitted, the figure, »could be raised to 30. 
The method briefly consists in the wet 
oxidation of the sample, followed by the 
selective solvent extraction of the metals as 
metaTlo-organic complexes. The final deter
mination of each of the metals is carried 
out using the Spekker photo-electric absorp-

tiometer. For those who do not enjoy the 
arsine ftain methods for the determination 
of arsenic, there is a new solvent extraction 
method given with an accuracy claimed to 
be ±0.5 p.p.m.

Crude fibre, which is the indigestible part 
of foodstuffs, consisting of cellulose,' lignin 
and water - insoluble hemicelluloses, is 
generally estimated by treating the sample 
successively with dilute sulphuric acid and 
sodium hydroxide. It is generally agreed 
that this treatment does result- in the 
“ solubilisation " of some of the fibre. A 
very rapid modification of the method has 
been proposed by Whitt-house, Zarow, and 
Shay,10 in which a mixture of glacial acetic 
acid, nitric acid, and trichloracetic acid in 
water are u,sed. This method* would appear 
to have the same disadvantages as the 
original. A more logical method is the 
enzymic digestion first used in 1931. 
Woodson and Mackenzie” have further 
examined the enzymic method, using a pre
paration isolated from the pancreas of hogs. 
This material requires 96 hours as against 
the 8-day digestion necessary with the 
enzymes originally recommended. A sample 
of com meal which showed 1.8 per cent, 
crude fibre by the chemical method showed
8.2 per cent, by the enzymic method.

O xidation of F ats

The development of rancidity in fats and 
its prevention by the presence or addition 
of antioxidants is generally studied by the 
determination of the peroxide value of the 
material from time to time under controlled 
conditions. The test consists essentially in 
the addition cf potassium iodide to the 
sample dissolved in a suitable solvent, and 
the volumetric estimation of the iodine 
liberated. It was originally described in 
1931 by Lea and has since been modified. 
Stuffins' and WeatheralP have recommended 
that the reaction be allowed to proceed at 
room temperature in the absence of daylight 
and atmospheric oxygen. These modifica
tions, they claim, will prevent oxidation of 
the reagents giving erroneous results. Where 
the stability of a fat against oxidation is 
being examined, it is necessary that peroxide 
values be determined at fairiy frequent in
tervals. This work may be simplified if 
advantage is taken of the suggestion made 
by Chirgwin.33 This author has studied the 
change in the refractive index of an oil with 
increasing peroxide value, and he finds that 
changes in the slope of the peroxide value 
curve are followed by similar changes in
the curve relating the refractive index to
the duration of the test. Where antioxidants 
are being examined, it is only necessary to
cany out one set of peroxide value tests
on the fat being used, the refractive index 
also being determined. Thereafter, as long 
as the same fat is being used, it is_ only 
necessary to determine the refractive index,
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a much simpler operation and one requiring 
a very small amount of fat.

The manufacturer of foods may prepare 
a very satisfactory article with universal 
appeal, but if there is insufficient protection 
during transport to the home or during 
storage in wholesalers' premises, the deterio
ration may set in with considerable loss of 
appeal. If, also, the product is subject to 
control under a Ministry of Food Order 
in regard to composition, unsatisfactory 
packaging may materially affect the results 
obtained on analysis and cause the sample 
to become the subject of a prosecution. 
Fairbrother30 shows that storage of self- 
raising flour at relative humidities of 70-100 
per cent, and temperatures of 52-85° F. may 
result in the total CO. falling from 0.548 per 
cent, to 0.380 per cent, in three months, 
unless precautions are taken to select suit
able forms of package. Breakfast cereals 
deteriorate if the moisture from the atmo
sphere penetrates the outer package or the 
liner. Manufacturers obviously, would prefer 
not io point out on the label the fact that 
the contents may be restored to their original 
crispness by being placed in the heated oven 
for a short time. Felt and co-workers31 have 
compared the shelf-life of certain packaged 
cereals under actual field test with the shelf- 
life expected from a consideration of the 
nature of the contents, the moisture permea
bility of the materials of the package, and 
data from the weather bureau of the locality 
where the product will be stored. Of twelve 
places in the United States selected for the 
test, the observed shelf-life agreed quite well 
with the calculated shelf-life in all except one 
where the effect of temperature heavily out
weighed that of humidity. In view of the 
desire to increase the export trade from the 
United Kingdom and the necessity to reduce 
the weight of the package to the utmost 
consistent with safety in transport, it is 
inevitable that manufacturers should concen
trate on this type of development work in 
conjunction with the manufacturers of 
wrappers and packages.

H igh-F requency H eating
Two examples may be taken to illustrate 

the attempts made to apply more modern 
methods of tackling certain stages of the 
manufacture of foods. The blanching of 
potatoes, hitherto effected in steam, has been 
successfully accomplished by the use of high- 
frequency inductive heating. Now that high- 
frequency heating has been used to defrost 
frozen foods and to grill certain types of 
meat, it is natural that other uses should 
be sought for this type of equipment. The 
use of the dielectric form of high-frcquencv 
heating was found by Schade33 'to result in 
the charring of the skins due to the neces
sity for using a high voltage across the plates 
to pass enough current through the potatoes 
to raise the temperature at a sufficient rate.

He found a more satisfactory method was 
to immerse the potatoes in a dilute gait 
solution of suitable electrical resistance and 
to pass a high-frequency current (250,000 
cycldh) through the liquid by means of flat 
electrodes. Hapid and uniform heating of 
the potatoes was found to take place, parti
cularly if they had previously been peeled. 
Whether this process will find application 
commercially depends upon the question of 
the initial cost of the equipment and the 
costs of running and maintenance.

The softening of water by the ionic ex
change process is well known, although the 
application. of the same principle to other 
materials is not so well knowni A example 
of such an application to apple syrup is 
given by Buck and Mottem.33 In place of 
the use of lime to remove the malic acid, 
which results in the bitter flavour of calcium 
malate, the authors have used the ionic 
exchange process with success. They find 
that not only does a single onion exchange 
treatment remove 80-90 per cent, of the malic 
acid, but it is also possible to remove the 
arsenic and lead derived from sprayed fruit. 
The process must, of course, be under 
adequate scientific control, but when this is 
available the results are said to be very 
satisfactory. The authors were able to use 
the ionic exchangers for as much as 75 cycles 
without detectable loss in capacity.

T ransport of Fruit
The satisfactory transport of fresh fruits 

to this country is a subject which will appeal 
to all who have missed them during the 
war. The attack by green mould on citrus 
fruits is well known and the results are 
extensive and unpleasant. The use of vola
tile fungicides impregnated in the paper 
wrappers was investigated by the Food In
vestigation Board34 prior to the war. It was 
found that both diphenyl and o-phenyl- 
phenol were effective in preventing the 
growth of the mould. The question of the 
toxicity of these compounds has now been 
examined by Macintosh,33 who finds that 
pharmacologically diphenyl appears to be 
inert as far as animals are concerned, even 
when using doses far greater than would be 
consumed by human beings according to 
the data recorded by Tomkins.30 The, appli
cation of a carefully selected wax coating 
has been found in America to be of consider
able advantage in delaying decomposition 
and drying out of fruit in storage. Kalmer31 
has described the commercial application of 
such a protective covering to tomatoes, 
oranges, and cucumbers, and illustrates the 
differences between treated and untreated 
product? after storage.

Those who are familiar with the process 
of kippering herrings will know how much 
the success of this operation depends upon 
the skill of the operator. The fish are split 
and the roe or milt removed. , After washing
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they are immersed in a salt bath and then 
hung up in a smoke kiln. The operation 
of such a kiln is considerably affected by 
the humidity and temperature of the outside 
air, with the result that unless the operator 
of the kiln is thoroughly skilled the final 
products vary considerably in their flavour 
and keeping qualities. In some cases it was 
necessary to immerse the herrings in a dye 
bath before smoking to produce a colour 
which should be developed in the kiln. It 
is therefore satisfactory from the consumers’ 
point of view to find that the art of kipper
ing may now become a science as far as 
commercial practice is concerned. The prin
ciples underlying the process have been 
worked out largely at the Torry Research 
Station of the Food Investigation Board and 
have been described elsewhere. The com
mercial application has now been described 
and illustrated.28 The kiln used is simple 
in design and continuous in operation, the 
fish entering at one end into an area of 
lowest temperature and highest humidity, 
and passing through controlled zones to 
emerge properly kippered. The development 
of this process, coupled with the present 
successful mass quick-freezing oi herring at

Overseas Trade
D isappointing N ovem ber R esults

B IUTISH exports in November have 
failed to show an improvement; in fact, 

they are the lowest of the three full peace
time months, a development which has 
nothing to do with the docker’s strike, as 
the dockers had returned to work 011 
November 5, involving a loss of only 2} days 
in the preceding week. The total of 
£29.9 million was £2.1' million below the 
average for the first ten months. Exports 
of relief goods were below normal, ship
ments of food to countries in liberated 
Europe amounting to 1.8 million, against 
an average of 2.3 million for the previous 
quarter. Exports of coal amounted to 
£732,219, compared with £1,007,100 in Octo
ber, machinery exports receded sharply 
from £4,015,266 to £2,116,255, but the major 

-reduction took place in cotton and rayon 
goods, exports which fell by nearly 50 per 
cent, to £2,237,154. As a result both of 
the decline in exports of machinery and 
-cotton goods, exports of chemicals, drugs, 
dyes, and colours Head the list with 
£*3,087,933, that is, a maintenance of the 
ten-monthly average of £3,081,825. Exports 
of oils, fats and resins at £323,138 show an 
increase over the average of £240,429.

The value of imports was also lower than 
the previous average, the reduction being 
£3.8 million, and the November figure 
£90.2 million, and there was also a reduc
tion in re-exports. The decline was due 
wholly to smaller imports of manufactured

the landing port, will enable districts far 
removed from the coast to receive fish in 
good condition at modei'ate prices and may 
also help to improve the general quality of 
this type of fish at plneq,s inland.
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goods, which fell from £27.6 million to £14.4 
million—one-quarter smaller by value than 
in 1938 and about three-fifths lower in 
volume. The major reduction as compared 
with earlier months was in refined 
petroleum, imports of which, valued at £6.4 
million, remained over two-fifths of the re
corded total, and did not differ materially 
from those in the two preceding months. 
Imports of raw materials show an expan
sion from £24.4 million to £30.4 million. 
Imports of chemicals, etc., -were at 
£1,049,836, substantially below the ten- 
monthly average of £1,616,718.

L O U G H B O R O U G H  C O L L E G E
A request for the admission of a con

siderable number of Indian students to 
be trained with British engineering methods 
and familiarised with British Engineering 
products, is one of the problems now facing 
Loughborough College, according to a sur
vey made by the principal, Dr. Herbert 
Schofield.

The college is one of the few civil estab
lishments giving practical training in metro, 
logy. The new metrological laboratory is 
an underground windowless room specially 
kept free from even the slightest vibration, 
illuminated by fluorescent tubes, and having 
a constant air temperature of 68° F. the col
lege has been certified by the N .P.L. as a 
testing centre for instruments and gauges. 
Closely allied with this faculty is the re
search department of the Institution of Pro
duction Engineers.

H
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Physical Society’s Exhibition
Some Apparatus of Interest for the Chemist

A MONG scientific instruments and 
apparatus demonstrated at the first 

post-war exhibition, held with great success 
a few day? ago by the Physical Society at 
the Imperial College of Science and Tech
nology (see T h e  C h e m i c a l  A g e ,  January 5), 
a Mullard-B.T.L. potentiometric titration 
apparatus of Baird & Tatlock (London), 
Ltd., deserves attention. Its outstanding 
feature is the incorporation of an electron- 
beam indicator in place of a needle galvano
meter. Not only does the “ Magic Eye " 
enable the point of balance to be ascertained 
more rapidly, but it is also possible to make 
the closing of the “ eye ” coincidental with 
the end-point of the titration. .Other exhibits 
included a grease-testing apparatus, an 
apparatus for determining water resis
tance and loss on rotation, and a U-tube 
Viscometer bath, primarily intended to meet 
the stringent temperature-control require
ments of the Institute of Petroleum. Both 
"Unity” and “Industrial" models of the
B.T.L. electrolytic analysis apparatus were 
algo on view ; these have been designed to 
produce adaptable units which, by addition 
of slave units to the original unit, ban be 
built up into a multi-test outfit.

D i-e lectr ic  H eating
An apparatus on view publicly for the first 

time was the Ferranli-Wild-Barfield high- 
frequency di-electric heating equipment, 
manufactured by Wild-Barfield Electric 
Furnaces, Ltd., Watford, Herts. It may 
be applied in the pre-heating of plastic 
moulding powders and pellets, the drying 
of timber and textiles, the glueing of ply
wood and joints, the curing of rubber," and 
for other similar processes. The company 
exhibited also a Spekker photo-electric
absorptiomctcr, in use for metallurgical
work, as well as a Wild-Barfield -Resilia 
pyrometer-testing equipment. An air-damped 
balance and a liigh-vacuum pumping unit 
were exhibited bv -T. W. Towers & Co., Ltd., 
Widnes, Lancashire. Exhibits of Townson & 
Mercer, Ltd., Croydon, included a precision 
thermostat tank, a Turbinia stirrer, visco-
lpeter mountings (cemented into laminated 
plastic plaques at right angles), and a
“ strip-action ” still, an all-glass multi
surface condenser of small size, which frac
tionates dirty steam and produces distilled 
water of - good quality from normal steam 
mains at a rate of one gallon per hour from 
normal steam.

Optical glass produced by melting in 
platinum pots, optical glass lens mouldings, 
and a Flamemaster hand torch are products 
of Chance Bros., Ltd., and Austinlite, Ltd., 
Smethwick, Birmingham, which were also

on view for the first time. The hand torch 
lias been designed as a universal burner for 
all flame processes and gives a wide variety 
of llames when using either gas/air or 
gas/oxygen mixtures. Quickfit & Quartz, 
Ltd., King’s Norton, Birmingham, show 
some of their well-known products: there 
is an all-glass still with a 100-litre steam- 
heated vessel, and 15 sq. ft. surface con
denser, a steam-heated boiler and heat 
exchanger, capable of operating under steam 
pressure up to 50 lb./sq. in., and a reflux 
or distillation condenser.

Vitrified enamel scales and graduations on 
glass were exhibited by Johnson, Matthey !& 
Co., Ltd., London, E.C.l. The markings 
arc in the form of vitrifiable enamels fired 
011 to the glass, forming a permanent design 
which is resistant to abrasion and highly 
resistant to corrosion. The minimum line
thickness is 0.005 in. and the limit of 
accuracy ±0.5 per, cent. Negretti & Zambra, 
of London, W .l, exhibit a range of their 
well-known instruments, and Griffin & 
Tatlock, Ltd., London, W.C.2, demonstrate 
their anti-vibration balance table. Their G. & 
T. “ Tep-meter ” which fills an urgent need 
in the carrying out of routine chemical 
analysis, because .the employment of physico
chemical methods, which can be operated 
by junior assistants, dispenses with the 
employment of trained analysts. The latter 
instrument is also based on the “ Magic 
Eve " as an indicator, thus avoiding sensi
tive galvanometers. Changes of potential of 
suitable magnitude cause the eye to open 
and to indicate the end point of a reaction. 
Furthermore, it announces the approach of 
such an end-point, due to the addition of 
the titrant, by opening and closing repeatedly 
(“ winking ”) when the equilibrium point 
has been nearly reached. An electro
chemical analysis apparatus, a five-unit 
model, has been designed to meet the demand 
of the non-ferrous metals industry during 
the war, when the shortage of trained per
sonnel necessitated the introduction of more 
rapid methods of accurate alloy analysis. 
A specific surface apparatus for measuring 
the surface of powders, a new model of the 
G. & T. Ford cup viscometer, and the sul
phur-in-steel determination apparatus were 
also on view.

The first deliveries of rubber to Italy by 
the Allies have just arrived. They comprise 
836 tons of synthetic rubber, 555 tons of 
synthetic rubber products, and 81 tons of 
natural rubber. The Pirelli plants have been 
charged with the distribution of these pro
ducts to Italian industry.
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M etallurgical Advances in 1945
Phenomenal Progress

by A. G. AREND

M e t a l l u r g i c a l  advances during
1915 have been of so striking a charac

ter as to be justly described as phenomenal; 
at no time previously have improvements 
been developed, and fresh avenues opened 
up, of such a basic and fundamental disposi
tion. While most of this relates to the 
practical implementation of atomic re
searches, other associated studies are likely 
to have equally far-reaching effects. As 
recently as the beginning of the war, pro
posals for the transmutation of metals were 
regarded as little better than the prophecies 
of the ancient alchemist, but in 1945 this 
reached actual fruition. From another 
aspect, pre-war electronic applications were 
concerned rather with simple devices for 
automatic starting and stopping or count
ing mechanisms, and had little apparent 
bearing on the prodigious advancements 
made this past year. Literally all these 
electron emissions depend on selected metal
lic oxides coated on cathodes, using elec
trodes of specially made and fabricated 
metals, under different tube conditions. As 
almost all of the common base metals, 
besides many of the rare metals, have en
joyed further applications or improved 
treatment, omissions must not be accepted- 
as errors in a description within limited 
space.

It would almost appear that some form 
of telescoping of subjects is required nowa
days so that the main features of advance
ments may be picked up at a glance. Ab
stracts are frequently apt to be too abstract, 
to lack clarity, and to fail to give a clear 
picture of what it is intended principally to 
convey. It has been suggested elsewhere 
that more numerous illustrations, and (fol
lowing American practice) the use of colour- 
printing, could make difficult concepts clear. 
After all, what is wanted is a ready appre
ciation and assimilation 'of a subject, with
out the necessity for devoting most attention 
to interpretation and translation of fresh 
expressions and nomenclature.

Spectrographic Im provem ent
When the spectrograph was first intro

duced, it was considered an appreciable ad
vance that quantitative analysis of numer
ous metallurgical products could be com
pleted in about half an hour. Briefly, this 
involved the developing and fixing of a 
photographic plate, followed by measuring 
the bands which appeared on the spectro
gram by a microscope, to ascertain the per
centages of the respective metals. When 
the war started, an improvement on this

comprised the use of a device which auto
matically ran over the surfaces oT these 
bands and registered the percentages on a 
recorder. While this was an ad\ance, it 
still necessitated the development of the

F ig . 1. M illion - volt X - r a y
apparatus m ounted  on overhead  
travelling crane, used  for e x 
am in ing inclusion s in heavy
m etal p arts. (G e n e r a l  E l e c t r i c  

X - R a y  C o r p o r a t i o n , C h i c a g o ).

photographic plate, etc., although efforts 
were made to apply the measuring micro
scope directly. During 1945 a marked ad
vancement was made by the application of
the electron multiplier tube, which is claimed 
to amplify the bands as they appear, for 
immediate measurement. What electrons 
are projected bounce off the plate in a con
siderably multiplied number. If, as is sug
gested, this is fully ratified in all ways, is
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means that tiie familiar developing and 
fixing, followed by measuring, can be ob
viated, since the bands can be made to 
appear directly on a calibrated screen, for 
the eye to see the percentages the moment 
the sample has been placed within the 
miniature arc. A stack of ten 67.5-volt bat
teries giving a total of 675 volts is engaged 
for this electronic amplifier, so that it is 
possible to get an output 20,000 times 
greater than is possible with the ordinary 
photo-tube. Thus, even the smallest pro
portions of metallic contents should appear 
for easy and immediate visual conception 
in actual percentages. It is intended, of 
course, to apply this system in numerous 
other ways, such as the instant measure
ment of X-ray diffraction patterns, chemi
cal analysing devices, and other similar re
cording equipment.

M icro-rad iography
A 11 advancement of corresponding impor

tance was again seen in 1945 in the intro
duction of micro radiography, or the micro- 
radiographic application of X-ravs in metal-

F ig. 2. A pron conveyor w ith  v ibrating  
screens for rapid autom atic handling  
and d e-o ilin g  of a lum in ium  chips from  
engineering-shop  floors. ( L i n k  B e l t  Co., 
P i t t s b u r g h ) .

lurgy. The ordinary study of metallography 
was frequently suspected of being in error, 
since internal crystalline structures as 
thrown up from the surfaces of samples 
could scarcely be regarded as a true cri
terion of the interior. During the war. 
X-ray studies of metals still persevered with

the initial investigation of fissures, voids, 
blow-holes, etc. This has now been supple
mented by the ability to acquire the desired 
three-dimensional contours of the metal 
structure, by which means the exact distri
bution of the different phases, and any lack 
of homogeneity, is clearly portrayed. A 
certain restriction of advancement was ap
parent with the earlier system of obtaining 
the shadowgraph or radiograph (the method 
still mainly adhered to) because the method 
of acquiring the contrast allowed of.no lati
tude, and was fixed and definite.

With the recently improved system, the 
emission from the X-ray tube comprises two 
parts of different wavelengths, one super
imposed on the other, and the contrast from 
these is imprinted on a special photographic 
emulsion. This in turn is magnified opti
cally, 100 or more times as required, and 
reveals the interior structure with the great
est precision. Samples of metal are cut 
and polished in the usual manner, thin 
specimens being preferred. To make this 
matter of obtaining the maximum contrasts 
clear, one wavelength depends on the volt
age applied, while the other is not affected 
by the voltage, but by the material of the 
X-ray target used. While on the whole the 
micro-structures as revealed by ordinary 
optical microscopic examination were fairly 
correct, the improved system soon revealed 
errors in the presumed distribution in dif
ferent alloys.

I 11 view of the vast amount of theoretical 
■details which have been lavished on metallo
graphy, this modern study should act as a 
deterrent to those who only follow up exist
ing practice, and add voluminous hypotheses 
without making provision for improvements. 
Much of this micro-radiography has already 
been applied in forging, rolling, extrusion, 
and other methods of fabrication, and parti
cularly to discovering the /structures which 
give the best machining properties. Metal
lography in colour is a study which was 
somewhat restricted by the war, but which 
also showed great promise of assisting easy 
discrimination.

To facilitate and expedite the work of tin? 
engineer; a number of instruments have 
been evolved this past year for measuring 
the hardness of microscopic areas of metal 
surfaces. For studying metal-to-ineta! im
pact behaviour, ultra high-speed cameras 
have been developed to ensure appropriate 
photographs.. Researches of the creep 
strength of metals of the long-time order 
necessitate months for completion, and are 
considered of primary importance for alloy 
steel units, turbine blades, and other parts 
exposed to heated conditions.

In order to make a certainty of following 
plastic flow with precision, a number of new 
constant strain-testing machines, and high
speed tension machines have also been 
evolved. The latter cause extremely rapid
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plastic deformations, approaching those of 
an explosion, to be produced, where an inch- 
long tension bar can be broken in 0.001 
second. Such instruments have been ap
plied alike to thin Hght-metal sheets, to 
ship steel, and to armour plate.

Since accurate alignment and perfect 
shaping became so essential in assisting 
direct rapid mass-production of metal sec
tions during the war, the need for a true 
record of the exact roughness of surfaces 
became apparent. The electron microscope, 
photo-cell reflecting light recorders, and 
specialised optical microscopic methods were 
at first used, but in 1945 automatic surface 
analysers were introduced. These obviated 
the need for the human element, as a dia
mond stylus point was caused to ride auto
matically over the surface giving an exact 
record of the surface irregularities, without 
being interfered with by any wavy disposi
tion on the part of the metal itself. It will 
thus be gathered that instruments have 
played an increasingly important function 
in linking up the work of the metallurgist 
with that of the engineer.

The great penetration of the betatron, 
which represents the most powerful form of 
X-ray machine, and gives an accurate con
ception of what lies well below the surface 
of metals in a manner not previously 
possible, was introduced earlier than 1945 
and cannot be described amongst the latest 
developments. Its 20-million-volt X-ray 
beam, however, has had its uses still fur
ther extended, while it is understood that a 
100-million-volt machine is in the course of 
construction. In other directions, shrink- 
lits using liquid oxygen, and other special
ised refrigeration methods, have now made 
it possible to connect metal parts within 
tolerances which formerly were not thought 
possible.

D evelopm ents w ith  C om m on M etals
A brief review of some of the individual 

metals which have enjoyed improvements 
during 1945 is herewith -appended in short 
detail. Information has come to light 0 11 
the improved final stages of the Pidgeon 
magnesium process which requires neither 
a large electric power supply, nor a raw 
material of high magnesia content. Mag
nesia as contained in dolomitic limestone is 
reduced by ferro-silicon in the form of bri
quettes in externally-heated vacuum retorts. 
Modern mechanical handling has evidently 
made a marked improvement in the con
tinuity of this process, and 20 furnaces are. 
each equipped with 20 individual retorts, 
operated in rotation. Each reaction cycle 
occupies approximately 10 hours, when the 
retorts are opened to permit the magnesium 
to be removed from sleeves contained within 
the condensers; the material is claimed to 
be of 99.9 per cent, purity. The retorts are 
operated at high vacuum and high tempera

ture, and the product is pressed to crown- 
shape in presses, before being dispatched to 
the melting and alloying department where 
the ingots are cast. The light metals so 
produced have involved more intensive study 
in respect of their varying physical proper
ties than probably any other alloys.

Aluminium has not reached such promin
ence recently, but one of the improved pro
cesses this past year consists of construct
ing a special elevator and screen arrange
ment for more or less automatically remov
ing all chips from engineering-shop floors. 
These are de-oiled in such a manner that 
several barrels of oil are recovered per 
week, while the clean particles continuously 
pass to briquetting machines for continuous 
remelting (see Fig. 2).

Tin has been less prominent, with the 
absence of supplies from the Far East, but

Fig. 3. A rrangem ent of a G eiger-M iiller  
counter, portable m ak es of w hich are  
to -day  used for instant detection of the  

pressnce of uranium  deposits.

every effort has been made to improve the 
recovery of what tin was available. During 
the war", the task was to find suitable sub
stitutes for tin solders and bearing metals, 
and this revealed only too clearly how 
valuable was the virgin metal. The most 
economical de-tinning process has proved to 
be a mechanical handling one, rather than 
the best scientific one. This latter, a 
patented process using sodium hydrate elec
trolyte and copper oxide depolariser, per- 
.mitted a full regeneration of the reagents 
used, and a recovery of the tin at the cost 
of current alone, but it could not compete 
favourably with the ancient chlorine sys
tem. It has been found that great accumu
lations of tins, cans, and boxes of all kinds 
are more easily charged and discharged for 
chlorination by modern mechanical handling 
systems, and this form of reclamation has 
thus turned out cheapest.

Improvements in the making of lead 
screws and other fabricated parts have been 
introduced, while the oxides, red-lead and 
litharge, are to-day produced by automatic 
means. The use of lead metal as a 
screen in isotope separation processes 
must not be forgotten. Zinc is faultr 
lessly prepared for process plates for 
the lithographer by improved methods of
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surface treatment, using the instruments 
previously referred to. A special cheap 
zinc alloy has been introduced for templates, 
etc., while there has been a revival of elec
tric smelting of zinc ores. Copper by itself, 
as an alloy, and also in the form of beryl
lium-copper, has been put to a comprehen
sive list of fresh uses, and in the U.S.A. has 
apparently reached some prominence for 
roofing purposes.

Antimony pigments have proved success
ful as flame-resisters as well as being good 
lieat-resisters, while a number of fresh type- 
metal compositions have been tried with the 
metal itself. In steel-making, the latest 
attempts comprise efforts at operating the 
process on an automatic basis, which up till 
now has not been thought- possible.

A dvancem ent w ith  Rare M etals
Regarding the rarer metals, many of 

which at the last war period were stated to 
have “ no commercial possibilities,” colum
bium now appears as a competitor to tanta
lum. Lanthanum has found service in the 
making of special optical glasses. Both 
lithium and indium have been further de
veloped, and one of the latest solders for 
glass, containing 20 per cent, indium, could 
be melted by human heat. Special re
searches have been devoted to perfecting, 
drawing, and otherwise fabricating tanta
lum, between each stage of which special
ised vacuum annealing is now under the 
closest automatic control. Rhenium is. at 
present being tried out as being the metal 
with probably the highest melting point. 
The most prominent use of tungsten during 
the year was in the making of tungsten- 
target type X-ray tubes. The oxides of 
cæsium, rubidium, molybdenum ajid a host 
of other metals are now utilised in the con
struction of electron tubes.

Lastly, reference should be made to 
uranium, a metal which until the present 
time enjoyed only very fluctuating fortunes. 
A failure as a competitor to tungsten steels 
during the last war, of limited value for 
colouring glazes and in photography, too 
expensive as a cigarette lighter, and the first 
large-scale catalyst used for synthetic am
monia production, uranium has now readied 
great prominence in atomic studies. One 
of the simplest metals to test, qualitatively, 
by its radio-activity (although this is ex
tremely weak compared with radium) and 
by wet methods, taking advantage of its 
unusual property of possessing a soluble 
carbonate, but a distinctively precipitated 
hydrate, it offer's practical difficulties for 
accurate quantitative determination. This 
is to-day simplified by poloragraphic esti
mation with the dropping mercury cathode.

The fact .that palladium was made by 
transmutation during 1345 is sufficient evi
dence of what is, to happen to other.precious 
metals in the near future.

Personal Notes
Mb. II. \V. C r e m e r  has been appointed a 

joint honorary secretary of the Society of 
Chemical Industry as- from January 1.

M b . J .  51. L e o n a r d  has been elected vice- 
■ chairman of the Chemical Engineering 
Group, S.C.I.

Mu. L. S h u t t l e w o r t h  has been appointed 
manager of the distillation and by-products 
department of Dorman, Long & Co., Ltd.

P r o f e s s o r . I. 51. H e ilb u o n ,  F.R.S., has 
been awarded the Priestley Medal of the 
American Chemical Society.

Du. R. C. H o a t h e r  is the new Principal 
of the Counties Public Health Laboratories, 
Gidea Park College, Essex, as from Janu
ary 1.

D r .  J .  P . B a x t e r ,  o f  I .C M ., h a s  b een  
a w a rd ed  th e  O.B.E., in  th e  sec o n d  p art o f  
th e  New Year h o n o u r s  l is t ,  for  h is  c h e m ic a l  
rese a rch  work in  c o n n e c tio n  w ith  th e  d e 
v e lo p m e n t o f  th e  a to m ic  b om b .

5 I r .  G . F-. A. B u r g e s s  has been released 
from his duties as Mica Controller, and the 
new head "of the Mica Directorate is 5 I r .  
G . H . T ip p e r . The Directorate will 
operate from the same address as the Con
trol : Euston House Eversholt Street. Lou
don, N.5V.1.

By the retirement, on January 1. of 
L ie u t . - C o l .  G . P. P o l l i t t ,  D .S .O .', 5 1 .S c . ,  
Ph.D., I.C.1. lose one of their original direc
tors. Distinguished as a soldier, research 
chemist and farmer, Col. Pollitt was respon
sible for the construction of the largest 
chemical works in the British Empire at 
Biliingham-on-Tees, the importance of 
which to the national security was so amply 
proved 1 1 1 the war just ended.

O bituary
S i r  F r a n c i s  S a m u e l s o n ,  Bart., who died 

on January 3, aged 84, was president of the 
Iron and Steel Institute in 1322-24 and be
came a director of Dorman, Long & Co., 
Ltd., when his firm, Sir B. Samuelson & 
Co., Ltd., was acquired by that company. 
He resigned from the hoard about ten years 
ago, when Dorman, Long was reorganised.

Mb. E d g a r  P a m ,  a director of the 5Iond 
Nickel Co., Ltd., and president of the Insti
tution of 5Iining and Metallurgy, died on 
December 20. He joined the 5Iond Nickel 
Co. in 1328 as consulting mining engineer 
and in 1945 he was appointed a member 
of the hoard. He was closely con
cerned with the company’s operations in 
the "Pet.samib area of Northern Finland down' 
to the time of the qutbreak of war there.
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General N ew s------------
-----------From Week to Week

The parcel post service to Czechoslovakia 
lias been restored.

The first batch of German scientists and 
technicians who are to work in this country 
was landed at Barrow-in-Furness on Friday 
last week.

DTD Specification 31 CC, “ Soft Alumi
nium Alloy Tubes ” (suitable for oil, petrol, 
gas starters and general low-pressure pur. 
poses) supersedes DTD 31 OB.

The European Coal Organisation, provi
sionally set up la s t. May to promote the 
supply and distribution of coal and certain 
types of mining equipment, was formally 
established in London on January 4.

The Minister of Food announces that there 
will be no changes in the existing prices 
of refined oils and imported edible animal 
fats allocated to primary wholesalers and 
large trade users during the eight-week 
period January G ,lo March 2.

During 1944 the paper-making industry in 
Ireland used 845 tons of chemicals, valued 
at £25,384, compared with 929 tons (£21,925) 
in. the preceding year, according to a census 
of industrial production report just published 
by the Eire Department of Industry and 
Commerce.

An interesting new catalogue of “ Benn 
Books ” published by Ernest Benn, Ltd., 
was issued on January 1. Chemists will be 
interested to ,see that Sir James .Dewar's 
study of Professor Armstrong is available, 
as well as some important works, great and 
small, on chemistry and chemical engineering.

A new shaft .is being sunk by B. A. 
Collieries, Ltd., at Calverton Colliery, Notts, 
the first sod having been turned • 011 
January 11 by Col. C. G. Lancaster, M.P., 
chairman of the company. The shaft will 
be sunk 1800 ft. to the top hard seam, and 
the- pit is expected to- be opened in 1948.

Penicillin treatment for Salford school 
children has now been introduced in the 
city’s clinics. The treatment is being given 
for certain kinds- of skin infection aDd 
defacing skin conditions, and brilliant success 
had been achieved in a number of instances. 
Conditions normally requiring months to 
clear were cured in a matter of days.'

The report for 1945 011 the Vacation Work 
Scheme.of the Imperial College Union records 
that 107 students were placed with 230 firms 
(in 1944, 477 with 214).. Among additional 
companies which have prepared LC.U. leaf
lets detailing the schemes in operation for 
students’ benefit are the following: British 
Industrial Solvents. Ltd.; Kodak, Ltd.:* 
May & Baker,’ Ltd.; Shell Refining' and 
Marketing Co., Ltd.

On and after January 15 an air-mail ser
vice for letters and postcards will operate 
between Great Britain and Eire. In addi
tion to the ordinary inland postage charge, 
a special air fee of 3d. for each 8 oz., in 
the case of letters, or 3d. for each postcard 
must be prepaid.

Dr. P. B. Moon, Reader in Atomic 
Physics at Birmingham University, is. to 
deliver a lecture 011 Atomic Energy at 
Cadbury Brothers Works on January 16. 
The lecture, which will be followed by a 
discussion, will deal with the constructive 
aspects of a.tomic energy rather than its use 
as a destructive agent.

For the current rationing period ten addi
tional clothing' coupons, “ The Industrial 
Ten,’’ are being issued to a wide range of 
manual workers in industry and agriculture. 
The categories of worker eligible are sub
stantially the same as in the 1944/45 ration 
period. Part-time workers will be able to 
apply if they work 22 hours or more a week, 
and supervisory workers if-they are exposed 
to exceptionally hazardous conditions.

Mr. J. H. Wootton-Davies, of Liverpool, 
M.P. for the division until his defeat in the 
General Election, has been adopted prospec
tive Conservative candidate in the Heywood 
and Radelifie by-election. Mr. Wopton- 
Davies is the principal of a well-known 
Aintree soap firm. He joined Messrs. Lever 
Brothers as an. apprentice chemist and 
became chief chemist and technical adviser 
to their- foreign companies. During the 
1914-18 war he was technical adviser to the 
Ministry of Munitions concerning glycerine 
production.

Forthcoming Events
January 14. Royal Institute of Chemistry

(Leeds Area Section). Chemistry Lecture 
Theatre, Leeds University. Dr. F. M. L ea: 
“ Research 0 11 Building and its Materials.”

January 14. Association of Austrian En
gineers, Chemists and Scientific Workers in 
Great Britain. Austrian Centre, 69 Green- 
croft Gardens, Hampstead, London, N.W.6.'
7.30 p.m. Dr. F. Singer: “ Modern
Ceramics.”

January 16. Royal Institute of Chemistry
(Belfast and District Section). Physics 
Lecture Room, Royal Academical Institu
tion, 7.30 p.m. -Mr. D. Lindsay Keir: “The 
Influence of Science on Civilisation.” 

January- 16. Institute of Fuel (Midland 
Section). James Watt Memorial Institute, 
Birmingham, 2.30 p.m. . Mr. R. Scott: 
“ Some Aspects of Tar Distillation.”
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January 16. Institute of Physics (South 
Wales Branch). University College, Aberyst
wyth, 2.30 p.in. Dr. J. H. Shaxby : “ The 
Eye and Colour." Visitors will bo welcome.

January 16. Institute of Welding (N.
London Branch). Fyvie Hall, The Poly
technic, Regent Street, Londuon, W .l,
7.30 p.m. Sir. R. R. Sielifant: “ Submerged 
Are Welding."

January 16. Institute of Fuel (Yorkshire 
Section) and Coke Oven Managers’ Associa
tion. Koyal Victoria Station Hotel 
Sheffield. 2.30 p.m. Dr. J. G. King and 
Dr. F. J. Dent: “ The Utilisation of Waste 
Heat in the Carbonising Industries.”

January 16. Royal Institute of Chemistry, 
British Association of Chemists and Associa
tion of Scientific Workers. London School 
of Hygiene and Tropical Medicine, Keppel 
Street, W .C.l, 6.30 p.m. " The Present 
and Future Rôles of the Technical Press."

January 16. Society of Chemical Industry
(Food Group). Rooms of the Chemical Society, 
Burlington House, Piccadilly, London, W. l ,
6.30 p.m. “ Science and Tea." Introduc
tory remarks : Sir Frank Engledow. The 
following papers will be presented : Dr. L. H. 
Lampitt : "A n Historical Survey," and Dr. 
A. E. Bradfield : " Recent Developments in 
the Chemistry of Tea."

January 16. North-Western Fuel Lun
cheon Club. Engineers’ Club, Albert
Square, Manchester. 12.30 p.m. Mr. Harold 
Moore: “ The National Economics of
British Petroleum Refining,” followed by a 
visit to the Manchester Oil Refinery, 
Trafford Park, by invitation of Dr. F. Kind.

January 17. Chemical Society. Burling
ton House, Piccadilly, London, W .l, 0 p.m. 
Professor E. D. Hughes: “ Substitution " 
(Tilden Lecture).

January 17. Society of Chemical In
dustry (Road and Building Materials Group). 
Gas Industry House, 1 Grosvcnor Place, 
London, -S.W.l. 6 p.m. Mr. P. Good: 
"The  Presentation of British Standards.”

Company News
At a recent extraordinary general meeting 

of Evans Sons, Lescher & Webb, Ltd., it 
was resolved to alter, the name to Evans 
Medical Supplies, Ltd.

United Metal Industries, Ltd., report a net 
profit, _for the year to October 31. of £12.623 
(£12,475). A deferred ordinary dividend of 
33J per cent, (same) has been declared.

English Clays Lovering Pochin & Co., Ltd. 
report a net profit, to September 30, of 
£132,320 (£94,227). An ordinary dividend 
of 3J per cent. (2J per pent.) has been de

clared.

The Power-Gas Corporation, Ltd., has
made a group trading profit, in the vear 
ended September 30, of £74,533 (£115,063). 
An ordinary dividend of 10 per cent, and a 
bonus of 2j per cent, (both same) are being 
paid.

Turner & Newall, Ltd., report a combined 
trading profit to September 30, 1945. of 
£4,095,779 (£4,445,860). The parent com
pany’s net profit is £629,462 (£545,665). A 
final ordinary dividend of 8J per cent, makes 
a total distribution of 12J per cent. (same).

With the retirement of Mr. H. A. Brassert, 
chairman of H. A. Brassert & Co., Ltd., 
in order to concentrate his activities in New 
York, the engineering business of that com
pany has been transferred to a new com
pany, under the name of John Miles & 
Partners (London), Ltd. The directors of 
the new company are: John Miles (chair
man and managing director), T. Thomson,
A. G. E. Robictte, ,T. R. Thring (secretary), 
and T. Rudkin. John Miles & Partners will 
act as consultants on the same lines as H. A. 
Brassert & Co. on the lay-out, design and 
construction of plant and equipment, and on 
the methods and processes' of operation in 
all branches of heavy engineering, particu
larly in the fields of coal carbonisation, iron 
and steel manufacture and rolling of steel 
products. They have also opened 11 new 
department for consulting in the non-ferrous 
metal industry. The registered office of the 
new company is Granite House, Cannon 
Street, London, E.C.4.

Commercial Intelligence
The following are  ta k en  from  p rin ted  report», b u t we 

canno t be responsible for errors th a t  m ay  occur.

M ortgages and C harges
(N ote.— The Companies Consolidation A ct of 908 

provides th a t  every  M ortgage o r Charge, as described 
therein , shall be registered w ith in  21  days  a fte r  its  
c reation , o therw ise i t  shall be void aga in st th e  liqu idato r 
and  an y  cred ito r. The A ct also provides th a t  every  
com pany shall, in  m aking  its  A nnual S um m ary, specif} 
the  to ta l am oun t of d eb t due from  th e  com pany in  
respect of a ll M ortgages o r Charges. T he following 
M ortgages an d  Charges n ave  been so registered. In  each 
case th e  to ta l  deb t, as  specified in  th e  la s t availab le 
A nnual Sum m ary, la also given— m arked w ith  an  • — 
followed by th e  d a te  of th e  Sum m ary, b u t such to ta l m ay 
&ave been reduced .)

NORTH BRITISH ALUMINIUM CO., 
LTD.. London, B.C. (M., 12/1/46.) Decem
ber 8, disposition by Mrs. Bee Cullen, or 
MeLellan. with consent granted in imple
ment of a Trust Deed dated September 12, 
1934; charged on land with Glenburn, Grange 
Terrace, Fort William, and other buildings 
thereon. *—. March ‘27, 1915.

Satisfaction
BRITISH DIESEL OIL & PETROL CO., 

LTD. (formerly L. T. C, DISTILLATES, 
LTD., Loudon, S.W. (M.S., 12/1/46.) 
Satisfaction December 13 of debenture regis
tered April 4, 1938, to the extent of £6000.
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A COMPLETE INDUSTRIAL RUBBER SERVICE No. 8

NERFLEX UTENSILS

D U N L O P  R U B B E R  C O . LTD . ‘ (General Rubber Goads D ivision) W o rk s  and Head O ff ic e :
Cam bridge Stree t. Manchester 

London: C lerkenw ell House, C lerkenw eil G reen , E .C .I B irm ingham : Dunlop House, L ive ry  S treet, 3 
L iverpoo l: 2-4, Cornhlll, Park Lane, 1 G lasgow : 48-60 and 70-78, N o rth  W a lla ce  S treet, C.4

“  N erflex  ”  U tensils a re  co n stru c ted  to  
w ithstand  hard w ea r u n d er th e  m ost 
se vere  conditions.

T hey a re  m ad eo f co rrosion -resisting  ru b b e r, 
a re  flexible in co n stru c tio n  and have a 
shock-absorbing co re  of s to u t fabric.

‘‘N erflex  ”  U tensils a re  fitted  w ith  s tro n g  
handles and reinforced a t all vital poin ts ; 
th e ir  flexible n a tu re  elim inates th e  risk  of 
breakage.

O f special value in dye houses a re  the  
utensils w ith  w h ite  in te rio rs , enabling any 
d ir t  o r  foreign co louring  m a tte r  to  be 
d e tec ted  Im m ediately.

By using “  N erflex  ”  U tensils it is possible 
to  overcom e many difficulties en co u n te red  
in th e  handling o f small q u an titie s  of 
corrosive fluids.

45 /0 *0 / 30*
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Chemical and Allied Stocks 
and Shares

B USINESS in stock markets lias been 
on a broader scale, with strength of 

iiritisli Funds the outstanding feature. The 
lise continued under the lead of long-dated 
stocks, among which 3J per cent. War Loan 
became more prominent, and extended to 
shorter-dated stocks, notably 3 per cent, 
savings Bonds. Demand partly reflected 
reinvestment of year-end interest payments, 
but the main stimulus was the prospect of 
new developments in the Government’s 
cheaper money plans, and also talk of pros
pects, in the next Budget, of a further re
duction iii income tax. Rise in gilt-edged 
tended to influence markets generally, but 
leading industrials continued in demand on 
export trade prospects and hopes that 
E.P.T. may be abolished; although else
where colliery shares remained subdued on 
compensation uncertainties. South African 
gold mining shares reflected profit-taking, 
but there was demand for base-metal shares 
on expectations of pending increases in lead 
and zinc prices, and Rhodesian copper 
shares were better on the industry’s con
tract with the Ministry of Supply.

Imperial Chemical at 40s. 9d. were well 
maintained, while Turner & Newall strength
ened to 81s. on the full results and annual 
statement. Dunlop Rubber have been firm 
at 52s. 6d., and outstanding in a generally 
quiet textile section were Courtaulds with 
an advance to 56s. 7Jd.. Firmness following 
the higher steel prices gave way to a slightly 
easier tendency, among steel shares, the dis
position being to await the forthcoming re
port 0 11 the industry, .upon which it is ex
pected the Government will decide whether 
nationalisation is to be proposed. Guest 
Keen were 42s. 9d., Dorman Long 25s. 7Jd., 
Iladfields 30s. 6d., and Stewarts & Lloyds 
deferred 57s. 7Jd. Colvilles at 24s. 3d. were 
higher on balance, also United Steel at 
25s. 4}d. Thomas & Baldwins 6s. 8d. shares 
at 11s. 9d. lost part of the further rise 
which followed the iiicreased tinplate prices. 
John Brown at 27s. lOJd., and Firth Brown 
at 55s. were firm on the group’s export trade 
plans.

In other directions, Lever & Unilever 
were in request up to 50s. Od. and, in antici
pation of the big field for re-equipping the 
steel industry, General Refractories 10s. 
shares strengthened to 17s. 4Jd. Ruston & 
Ilornsby rose further to 57s.-3d., but Allied 
Ironfounders lost ground at 54s. Gas Light 
& Coke eased to 21s., while on uncertainty 
as to the effect of coal nationalisation, Low 
Temperature Carbonisation 2s. shares re
ceded to 2s. 3d., and British Benzol and 
Coal Distillation to 43s. A good rally to 
33s. 9d. was recorded by British Plaster 
Board, Goodlass Wall 10s. shares have been

firm at close on 25s., While Wall Paper 
Manufacturers deferred kept steady at 44s. 
N'nirn & Greenwich were 81s. 3d. on the 
unchanged i2J per cent, dividend.

B. Laporte were firm at S3s. 9d., Burt 
Boulton 20s., Cellon 5s. ordinary 27s., and 
W. J. Bńsh 80s. Greeff-Chemieals Hold
ings 5s. shares remained in better demand 
and further strengthened to 10s. 6d.
Monsanto Chemicals 5J per cent, preference 
were again 23s. and, among plasties, De La 
Rue were £10J, with Frinoid 5s. ordinary 
higher at 12s. 3d., and British Industrial 
Plastics 2s. ordinary (is. 10jd. Reflecting 
the companies’ participation in expori 
trade plans, Boots Drug further strength
ened to 56s. 4Jd., British Drug Houses were 
firm at 49s. (id., Evans Medical Supplies 
fis. 8d shares were quoted at 16s., and 
Vitamins'I s .  shares more active up to 8s. 3d.

British Oxygen were a good feature, 
steady demand raising the price to 85s. 6d 
while British Aluminium were little changed 
at 39s. Cd. In other directions Bradford 
Dyers improved to 26s. 4Jd. 0 11 the prospect 
that the company will benefit from impor
tant war-time developments'in the dyestuffs 
industry. Oil shares were uncertain and, 
where changed, slightly lower on the Per
sian uncertainties. There is talk of the end 
of petrol rationing this year and also the 
ending of “ pool ” petrol.

British Chemical Prices
F AIRLY active conditions have prevailed 

in the London general chemicals market 
during the past week. The volume of home 
trade inquiry has been on a good scale 
while deliveries under Existing commitments 
are being taken up promptly. In the ex
port IJeW the flow of orders has not dimin
ished. The potash and soda products re
main in good demand with prices firm and 
values in other sections continue steadily. 
Acetic acid controlled rates are £2 per ton 
higher for quantities less than 10 wt., and 
£1 per ton higher for lots of 10 cwt. to less 
than 1 ton. Deliveries of less than 4 cwt. 
are not subject to a maximum price.

The demand for the coal-tar product? has 
been steady with rather more interest tliau 
during the previous week. A good export 
inquiry for xylole, solvent naphtha and 
toluene is reported, and the demand for 
naphthalene exceeds available supplies.

M a n c h e s t e r .—Trading conditions on the 
Manchester chemical market during the past 
week have been reasonably satisfactory and 
a full recovery seems to have been made 
after the receiit holiday dullness. I l vne  
trade industrial users are specifying for 
steady deliveries of the alkalis and other 
leading “ heavies,” and fair numbers "of 
new inquiries covering a - wide range of 
materials are being dealt with. Export
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J. M. STEEL & Co., Ltd.
Acldproof Cements Dlammoniumphosphate Potassium Bichrom ate Solvents
Antloxldants Ethyl Cellulose Preservatives for Glues, etc. Strontium  Salts
Asp lit Impervious Cem ent French Chalk Resins (synthetic) Synthetic Glues
Barytes Substitute Lead N itra te Rubber Accelerators Talc

Carbonate of Potash 
Caustic Potash (all grades)

Manganese Borate 
M ethyl Cellulose

Sodium Acetate 
Sodium Bichromate

T em peratu re  Indicating
Paints and Crayons 

Th lo  U rea
C e llu lose Adhesives M ethylene Chloride Sodium Chlorate Urea
Coum arone Resin O xalic A d d  and Salts Sodium N itra te W a x  Substitutes
C ryo lite  (Synthetic) Plastlclsers Sodium N itr ite W o o d  F lour
Dehydrated Castor OH Polish ing Rouge Sodium Sulphate desiccated Z in c  Chloride. E t c ,  e tc

Head Office : 

“  K ern  H o u se ,"  36/38, Kingsway, 
L O N D O N , W .C .2

Branch Office :
51, S outh  King S tre e t, 
MANCHESTER 2.

Holborn 2532-3-4-5
Telephone:

B lack fr ia rs 0083/84

‘ A n a l a R ’ chemicals are 
essentially intended for use 
as standard analyt ica 
materials in laboratories 
where responsible work is 
undertaken. The approval 
accorded to these chemicals 
Is an indication [of the 
fldence with which the name 
‘ A n a l a R ’ is regarded in 
relation to reagents of precise, 
and accepted standards.

T H E  BRIT IS H DRUG HOUS ES  L T D ,  
LON D O N  N.1
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prospects are regarded hopefully and actual 
shipments are on a fair scale. Trade in 
fertilisers is showing a seasonal expansion 
in several departments, while a. steady move
ment into consumption of many of the prin
cipal tar products has been reported during 
the week..

G l a s g o w .—In the Scottish heavy chemi
cal trade business was very quiet during 
the past week owing to the New Year holi
days, a number of the larger firms only 
resuming work on Friday. Prices remain 
firm, with a tendency to advance at the 
beginning of the year. Export inquiries 
are more numerous.

. P rice Changes
Pitch.—Medium soft, home trade, 70s. per 

ton f.o.r. suppliers’ works; export trade, 
!)5k, per ton f.o.b. suppliers’ port (cor
rection) .

TRIBASIC PHOSPHATE OF SODA
Free Running W h ite  Powder

Price and sample on application to :

P E R R Y  & H O P E ,  L I M I T E D ,  Nltshlll, Glasgow

THE SHADOW OF DERMATITIS
D e rm a tit is  reduces P ro d uc tio n , it causes 
W astage of Labour and T im e —  hence dislo
cation o f ind u stry . Safeguard y o u r  W o rk e rs  ! 
R ozalex—  th e  p roved  P ro tec tiv e  Film — 
applied before w o rk  p reven ts  D erm atitis 
and keeps th e  W o rk e rs ' hands healthy.
Packed in K eg j, 7, 14, 28 56 lb. A  Grade fo r  every Trade

R O Z A L E X
R O Z A L E X  LTD ., 10 N O R FO LK . *1 ., M A N C H ES T ER .

Telephone : 
C lè rk e n w e ll 

2908

Telegraphic 
Addtess:

4<G a s th e rm o , M 
The mark of \ J J  S m ith ,  L ondon . 
precision and \ \  B R IT I S H  M A D E
sfficuncy. TH R O U G H O U T

If you use neat— It pays to  measure It accurately

B. B L A C K  & S O N ,  LTD .
180, G o sw e ll R o ad , L o n d o n , E .C .I 

Therm om eter M anufacturers (M ercury in Glass Type) 
Of all the principal Scientific Instrument and 

Iutborator\ Apparatus Manufacturers.

V J H I L
• f l l i ö P i P P

LEICH
&SONS
METAL
WORKS

Orlando S i
B O LT O N .

L A R G E  D E P T . FO R  SCIEN TIFIC  BO O K S

I ¥■ BOOKSELLERS TO THE W O R L D *
N e w  and secondhand Books on a ll branches of 
C h e m is try  and eve ry  o th e r sub ject. S to ck  of 

nearly  th re e  m illio n  vo lum es. Books bought.

QUICK PO STAL SE R V IC E

1 1 9 - 1 2 5  CH ARI NG CROSS ROAD , LO N D O N , W .C .2
T e lepho ne : G e r ra rd  5660 (16 lines )

O pen 9-6 (including Saturday)

MAY WE  QUOTE for

STEEL PLATE 
W O R K ?

L E E D S  &  BR AD FO R D  BO ILER  Co. Ltd.
S T A N N 1 N G L E Y  - -  . N e a r  L E E D S

O u r  long ex p e rien ce  
and ex ce llen t facili
ties help us to  m ake 
firs t class Ja ck e tted  
Pans, Stills, A u to 
claves, e tc ., w hich 
p le a se o u rc u s to m e rs  .

Let us try to please 
you!

SWIFT
& COMPANY PTY. LTD.

Specialising In 
IN D U ST RIA L CH EM IC ALS, SO L V E N TS, 
P L A S T IC S , AND M A TER IA LS FO R  M A N U 
FA C TU R IN G  IN D U ST R IE S  TH R O U G H O U T  

A U STR A LIA  AND NEW  ZEALAND.
Open to  ex tend  connections w ith

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

and at
M elbourne, Adelaide, Perth , B risbane and  W ellington

N.Z.
Cable A ddress : S W IF T , SY D N EY

B a n k e rs : Bank of New S ou th  W ales, Sydney and  
London.



B IR L E C  L IM IT E D
T Y B U R N  R O A D .  e / d i V L g t O N ,  

B IR M IN G H A M  24

J a n u a r y  12,  1946 THE CHEMI CAL AG E

L E C T R O D R Y E R S
<~ ÎJ~ o t c r r J- L t  n u ls  o t l i e t

B IR L E C -L E C T R O D R Y E R S  have many 
co n n ec ted  w ith  th e  d ry ing  of gases and a ir  fo r 
chem ical p rocesses including food m anufacture . Dew - 
po in ts as low  as— 603C. a re  ob ta in ab le  w ith  stan d ard  units.
T ype BW C.500, fo r  th e  con tin u o u s d rying of hydrogen  a t flows up to  5,000 c.f.'i. 
LAB-LECTRODRYER, fo r  th e  m ost efficient d ry ing of small flows of a ir  and o th e r  gases.

ILLUSTRATED BROCHURE 
S E N T  O N  R E Q U E S T

45-32
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BRITISH
OF

T H E
ASSOCIATION  

CHEMISTS
w ants to  help assistants and s tu d e n ts  w ho  
seek  to  qualify as professional C hem ists.

•  T hose in such a position  a re  invited  to  
join th e  B.A.C. as S tu d en ts  o r  A ssociate 
M em bers.

•  A ssociate M em bers p artic ip a te  in th e  
U nem ploym en t Benefit Schem e.

«  A dvice on chem ical tra in ing  and education  
is free ly  available.

For particu la rs o f  Membership, write to :—
C. B. W O O D L E Y ,  175, Piccad illy,

C .R .A ., F.C .I.S., London, W . l
G enera l Secretary, B .A .C .

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

Q U A L IF IE D  C H E M IC A L  E N G IN E E R S  
V A S T  an d  far-reaching  developm ents in  th e  range of 
v peacetim e productions an d  m ark e ts  of th e  Chemical 

In d u s try  m ean th a t  th e  profession of Chem ical E ngineer
ing will be of g rea t Im portance in  th e  fu tu re  an d  one 
which will offer th e  am bitious m an  a career of o u t
s tand ing  In te rest and  h igh  s ta tu s. T he T .I.G .B . offers 
a first-class tra in ing  to  cand idates for th e  Chemical 
Engineering profession.
Enrol with the T .I .O .B . fo r  the A .M .I.C h e m .E . E xam ina
tions in  which home-study students o f the T .I .O .B . have 
gained a record total o f  passes including—

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

T H R E E  F I R S T  P L A C E S
W n te  to -day  for th e  “  Engineers’ Guide to  Success ’*—  
free—contain ing  th e  w orld’s w idest choice of Engineering 
courses— over 200— th e  D ep artm en t of Chemical 
Technology, including  Chemical E ngineering Processes, 
P lan t C onstruction, W orks D esign an d  O peration, and  
O rganisation an d  M anagem ent— an d  w hich alone gives 
th e  R egulations for A .M .I.Chem .E., A .M .I.M ech.E., 
A .M .I.E .E ., C, & G., B.Sc., etc.

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

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

FOR SALE
r jH A R C O A L , ANIM A L, an d  V E G E T A B L E , horti- 

cu ltu ra l, burning , filtering, disinfecting, m edicinal, 
InBolating ; also lum ps ground an d  g ranu la ted  ; e s tab 
lished 1880 ; con trac to rs to  H.M . G overnm ent.— THOS. 
H i l l - J o n e s ,  L td . ,  “  Inv ic ta  ** Mills, Bow Common Lane, 
London, E . Telegram s, ** HJll-Jones, Bochurch, Lon
don/* T e lep h o n e : 3285 E ast.

’Phone 98 Staines. 
f ^ O P P E R  Jack e ted  P an  24 in . by  24 in. ; A lum inium  
'- 'T a n k s  14 f t. by  4 f t. by  20 in . a n d  7 f t. by  4 ft. b y  20 i n . ; 
Copper Jack e ted  T ipping  P an  18 in. by  16 in ! ; Triple 
Roll G raolte R efiner 22 in. by 11 i n . ; Triple Steel Roll 
Refiner 30 in. by  12 I n . ; 5 ft. 0  in. C .l. Edge R unner Mill. 

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

R O R  disposal, lying a t  W est H a rtle p o o l:
2  B roadben t H ydros 48 In. by 42 in.
2 A very P la tfo rm  Scales, 8 cw t. a n d  5 cw t.
1 Cross T ube V ertical Boiler.
8  D .C. M otors, 460 v., 2  to  12 h .p .
9 D.C. S tarters , 2 to  10  h .p .
Tanks, B arrow s, F ans, etc.

F or p articu lars  app ly  B ox No. 2258, T h e  Chemical  
AGE, 154, F lee t S tree t, L ondon, E.C4.
T  TN USE D .— Chem isch - technische U ntersuchungs 
v-/ M ethoden, b y  Lunge-I3erl. 6th  E d ition . 4 volum es 

(in G erm an). Verlag Springer-Berlin. Offers to  Box 
No. 2257, T h e  C h em ica l A ge, 154, F lee t S tree t, London, 
E.C.4.

S E C O N D H A N D  D IS T IL L A T IO N  P L A N T
for sale

V E R T I C A L  E V A P O R A T O R  w ith  cast-iron  oU andria , 
* 3 f t. 9 In. d ia . b y  .3 f t. 4 in . deep, contain ing

226 tubes I f  in. i.d . aiid  10 in . d ia . re tu rn . V apour 
portion  of rive ted  construction  from  £ in- copper 
w ith  dom ed to p  3 ft. 9 in. dia. by  6 f t .  6 in. high 
on s tra ig h t. 10  in. d ia . vapour o u tle t w ith  sw an 
neck leading to  tu b u la r  condenser w ith  cast- 
iron body w ith  254-8 in. i.d . tu b es  by  7 ft. betw een 
tu b e  p lates.

V ertical Oil Jack e ted  Copper S T IL L  arranged  fo r d irec t 
heating , 2 f t .  d ia . by  2 f t. 9 in. deep. Copper 
sw an neck an d  coil condenser in  w ate r ta n k
2 f t .  d ia . by  3 f t. deep.

V ertical M ild Steel S T IL L  7 ft. h igh  by  4 f t. 2 in. dia. 
equipped w ith  S ta r  h ea ting  coil. Cast-iron sw an 
neck an d  piping, an d  com plete w ith  bailie ty p e  
sep a ra to r an d  a tm ospheric  condenser.

V ertical Copper S T IL jl 9 -ft. deep overall by 2 f t .  82 in.
i.d . hea ted  by copper steam  coil under ]>erforated 
copper p la te . Still construc ted  in  tw o sections, 
tlie to p  section being secured b y  quick-acting  
bolts. Com plete w ith  connecting piping and  
copper tu b u la r  condenser.

V ertical Copper Steam  Jacketed  S T IL L  bv Jo h n  Dore,
3 ft. 4 in. high on s tra ig h t b y  3 f t .  C in . dia. 
Bolted dom ed cover an d  dished  jacketed  bo ttom . 
Inspection  cover bolted  on s tra ig h t portion . 
W hole u n it m ounted  in  fabricated  M.S. s tru c tu re  
and  com plete w ith  copper sw an neck and  
a lum inium  coil condenser in stee l ta n k  3 f t. 2 in. 
dia . by 5 f t. deep.

V ertical A lum inium  S T IL L  21 in. dia. by  27 in. deep 
w ith  clipped-on cover. Two s igh t glasses an d  
su n d ry  Hanged connections in  cover. A lum inium  
sw an neck.

Solvent R E C O V E R Y  P L A N T  b y  W . J .  F raser, D agen
ham , com prising w'eldcd M.S. R ecovery  vessel 7 f t. 
3 in . h igh  b y  3 f t .  3 in . d ia . d irec t heating , 
condenser, spare baskets, steel g a n try  a n d  M.S. 
suppo rting  structu re .

C ast Iro n  J E T  C O N D E N S E R  8 f t. on  s tra ig h t b y  2 ft. 
6 in. d ia . by  1  i t .  deep conical section a t  bo ttom , 
2 f t .  4 in. d ia . flanged liquid  connection, 6 in. 
d ia . b o tto m  ou tle t.

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

a n d  S U N B E A M  R O A D , P A R K  R O Y A L , 
L O N D O N , N .W .1 0 .

L i m i t e d  q u a n t i t y  s o l i d  r u b b e r - t y r e d
S T E E L  W H E E L S  in  excellent condition, 16 in. d ia ., 

w ith  solid rubber ty res, approx . 1 1  in . th ick  b y  2f  in. wide 
by  approx . 19 in. overall. F itte d  w ith  ball races 1 ^  in. 
bore. Ideal for p o rtab le  p lan t, concrete m ixers, crushers, 
e tc. Price, 60s. per p a ir delivered. £5 10s. per se t of 4 
delivered or p ro  ra ta . Cash w ith  o rder. Reynolds, 
M ann P lace, D om estic S tree t, Leeds, 11.

O N E  M.S. Enclosed  R E C E IV E R  T A N K , 26 f t .  long , 
5 f t. 6 in. d ia ., m ade from  |  in . p la te . D ouble 
rive ted . P rice £150.

One H orizon tal M.S. JA C K E T E D  V E S S E L , w ith  s tir
ring gear, 12 f t .  long, 5 f t. d ia ., m ade from  § in. 
p la te . P rice £225.

Two V ertical C .l. enclosed M IX IN G  V E S S E L S , 30 in. 
d ia ., 45 in. deep, rad ial a rm  ty p e  a g ita to rs  on 
vertica l sh aft. D riven  tlirough  bevel reduction  
gearing by  c/slia ft w ith  fa s t an d  loose pulleys, 
side feed hopper an d  bo ttom  ou tle ts  12  in. by  8 in. 
to  be in  good w’orking condition. £95 each.

One H orizon tal C H E M IC A L  M IX E R  w ith  |  in. th ick  
an tim onial le ad  barrel m ounted  on heavy  C .l. 
rocker s tands , w ith  gunm eta l sh a f t a n d  ag ita to rs  ; 
d riven  by fa s t an d  loose pulleys. P rice £85.

R E Y N O L D S , M A N N  P L A C E , 
D O M E S T IC  S T R E E T , L E E D S , I I .

3  C O P P E R  STEA M  PA N S, w ith  Copper Jack e ts  
(T ipping), 21 in . d ia . b y  23 in . deep. Prico £25 each. 

R andalls , Engineers, B arnes (T e l.: R iv . 2436 & 2437).

1  ' y  L engths G R A V ITY  RO LLS, 21 in . d iam . x  12 in* 
•^-^w ide, 8 in . centres, 12 f t .  lengths. P rice £4 each* 
Thom pson & Son ( M il lw a l l ) ,  L td . ,  S tores, 60 H atcham  
Road, N r. Old K e n t R oad, S.E.15.
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FOR SALE  
l A H  H Y D R O  EX TR A C TO R S by leading m akers 
J .V /U  from 18  in. upw ards, w ith  Safety Covers. 
J a ck e tted  Steam  Copper and  Iron  P ans. Calorlfiers- 
W ashing M achines—Gilled P ipes, e tc. L ist sent on 
request. R andalls , Engineers, Barnes. T e l . : RIv. 2436. 
1 0 0 0  STRO NG  N E W  W A T E R PR O O F  A PRO N S. 
A U U V  To-day’s value 5s. each. Clearing a t  30s. 
dozen. Also large q u an tity  F ilte r Cloths, cheap. W il
sons, Springfield Mills P reston . Tanr'* Phon* 219®

SITUATIONS VACANT
TM  P E  R IA L  CH EM ICA L IN D U S T R IE S  LIM IT E D  are 
-■-planning to  expand  th e ir  technical s ta tf of all types 
in  order to . c a rry  o u t far-reaching  schem es of recon
s truction , expansion, research  and  developm ent.

A n increasing num ber of well-qualified g r a d u a t e s  in 
c h e m i s t r y ,  p h y s ic s ,  e n g in e e r in g ,  m e t a l lu r g y ,  
b io lo g y  an d  a l l ie d  s c ie n c e s  will be needed during 
th e  im m ediate post-w ar years for ' p erm anen t posts 
w hich will oifer in teresting  and  useful careers, and  
excellent prospects of advancem ent to  those., selected 
to  fill th em . There w ill also be vacancies for 
e n g in e e r s ,  d r a u g h t s m e n  and  c h e m i s t s ,  well- 
qualified professionally, b u t who need n o t necessarily 
possess un ive rsity  degrees, for vacancies in  the  
C om pany’s w orks, draw ing offices and  technical service 
d epartm en ts.

A reg ister will be k e p t of an y  m an o r w om an possessing 
prima facie su itab le qualifications o r experience who 
m ay  wish to  be considered for appo in tm ents when 
th e y  can be released from  th e ir  w ar-tim e du ties in  the  
Services or elsewhere.

P lease w rite in  th e  first instance, giving full particu lars  
o f qualifications, experience, age, etc ., to  I.C .I. L td ., 
C entral S taff' D ep t., W elw yn G arden  City, H erts . 
T N D D S T R IA L ' Chem ist required  to  te s  la n d  control 
-■-manufacture of household requisites an d  pigm ent 
pastes. A pp lican ts please s ta te  sa la ry  required  and  
p revious experience. London area . Box No. 2256, 
T h e  C h em ica l A ge, 154, F lee t S tree t, L ondon, E.C.4. 
W A N T E D .— Chemical Engineers o r Chem ists w ith 
» » good academ ical qualifications an d  practical 

experience of a t  least seven years for th e  m anu factu re  of 
Bone products such as. Superphosphates, Bone Crease, 
Glues, G elatine an d  o th e r by-products of bone, P hos
phoric Acid, A m m oniacal liquor, Bone Char, etc.

T he selected cand idates w ill be requ ired  to  w ork in  
Ind ia . A pply  to  M anaging D irectors, M/S. D elhi Cloth 
and  General Mills Co., L td ., D elhi. Ind ia

MISCELLANEOUS
■fTUELL-FOUNDED D an ish  firm, w hich  h as  connections 
» » all over D enm ark , w an ts  to  g e t in to  touch  w ith  

fac to ry , which M anufactures L acquers and  floor-polishing 
stu ff. B ox 501, Polack’s A nnoncebureau , Copenhagen V.

SERVICING
/^ R IN D IN G , D rying, Screening and  G rading of 
^  m aterials  u n dertaken  for th e  tra d e . Also Suppliers 
of Ground Silica and  Fillers, e tc. J ames K e n t , Lt d ., 
Millers, F en ton , Staffordshire. T e leg ram s: K enm il, 
S toke-on-T rent. Telephone : 4253 and  4254, Stoke-on- 
T re n t (2 lines).
/" '«R IN D IN G  of every  description of chemical and 
' J r  o ther m aterials for th e  tra d e  w ith Im proved mills.— 
THOS. H ill - J on es , Lt d ., “  In v ic ta  ”  Mills, Bow Common 
Lane, London, E . Telegram s : "  HJlJ-Jones, B ochurch, 
L ondon.”  Telephone : 3285 East 
A / f  ONOM ARKS. P e rm a n en t London address. L e tte rs  

red irected . Confidential. 5s. p .a . R oyal pa tro n ag e . 
W rite  M onom ark B M /M 0N 03C , W .C .l.

PU L V E R IS IN G  an d  grading of raw  m aterials . 
DOHM  LT D ., 167, V ictoria S tree t. London, S .W .l.

WANTED
MA N G R O V E ex tra c t (Borneo C utch) w anted .— Cw t. 

packages. S ta te  q u an tity , price an d  m arkings. 
B ox No. 2259, T h e  C h e m i c a l  A g e ,  154, F lee t S tree t, 
London, E.C.4.
\T /A N T E D .— Supplies of N itre  Cake In te n -to n  lo ts. 
» » B o x  No. 2126, T h e  Chemical Age , 154, F lee t 

S tree t E.C.4.

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

firm and agency.

WALTER MOESCH & Co. 
ZURICH -  SWITZERLAND

AUCTIONEERS, VALUERS, Etc.
T7DW AB.D K tJSH T O N , SON A N D  K EN Y O N
“  (E stab lished  1855b__________

A uctioneers’ V aluers an d  F ire  Los3 Assessors of 
CHEM ICAL W O RK S, PLA N T AND 

M A C H IN ER Y ,
Y ork H ouse, 12 Y ork S treet ,  M anchester. 

Telephone : 1937 (2 lines) C entral, M anchester.

C H E M I C A L  L E A D W O R K
TAN KS —  VATS —  COILS -  P IPEW O R K

W. G. JENKINSON,
I56-I60, A R U N D E L  ST R EE1

I L J  Telephone LlU. 22473 
-, S H E F F IE L D

NITRALLOY STEELS
N itro g e n  case hard en ed  by th e  
N I T R A L L O Y  p a te n t process, 
SURFACE HARDNESS 1050-1150 
Brlnell— “ th e  h a rd est Metal Sur
face know n to  m an .”  W rite now 
for fu ll particulars.

NITRALLOY LTD.
25, T A P T O N V IL L E  R D ., S H E F F IE L D ,  10.

Phone: 60689, G ram s: Nlcralloy, Sheffield

DISCOVERY
keeps you Informed 
on everyday science 
with popular arti
cles and news by 
leading authorities 
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T H E 'TEA N TEE”  STANQAIQ 
PORTABLE CONVEYOR i
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  v*
S T E E L W O R K  
ET C .

r-&T- WORKS LTD
Phore: B ILLE  SD O N  261 

'd r  B I L L E S D O N ,  L E I C E S T E R

‘‘ LION BRAND”
METALS AND ALLOYS

M IN ERALS A N D  O RES
RUTILE, ILMENITE, Z IR C O N , 
M O N A ZITE, M A N G A N ESE, Etc.

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

G A R STO N , LIVERPOOL, 19
ESTABLISHED  1869

K E E B U S H
Keebush Is an acid-resisting constructional 
m aterial used fo r the  m anufacture o f tanks, 
pumps, pipes, valves, fans. etc. It is com plete ly 
in e rt to  most com m ercia l acids ; is unaffected 
by tem peratures up to I3 0 °C  ; possesses a 
re la tive ly  high mechanical strength, and is 
unaffected by therm al shock. It. is being used 
In most industries w h e re  acids are also being 
used. W r i t e  lo r  particulars to —

K E S T N E R ’S
S Grosvenor Gardens, London, S .W .I

COTTON BAGS
A N D

L I N E R S  f o r  SACKS , B A R R E L S  and B OXES

WALTER H. FELTHAM & SON., LTD.
Im p e r ia l W o rk * ,  T o w e r  B rid g e  Road, 

London , S .E . I

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

TANNERS’ MATERIALS 
•  • •

Bo wm ans (W a rr in g t o n ), L td
C H EM IC A L M A N U FA CTU RERS 

Moss Bank Works : : : Near W1DNES

The first and best Acid Resisting Alloy 
T A N T I R O N  

Sole Manufacturers :

fennox  Foundry Co. Ltd.
Glenville Grove, London, S.E.8

Specialists In corrosion problems
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------ Manufacturers of------

LIQUID FILLING MACHINES
F O R  B A R R E L S ,  C A N S  A N D  D R U M S

BARREL WASHING MACHINES 
SAFETY ELECTRIC HAND 

LAMPS AND TORCHES 
BARREL & CAN INSPECTION 

TORCHES 
VACUUM & PRESSURE RELIEF 

VALVES
F O R  S P IR IT  S T O R A G E  T A N K S  

-Sunil for illustrated lists_______

DO W N S  E N G I N E E R I N G  W O R K S
L I MI T E D  

S O U T H F I E L D  R O A D  A C T O N  
L O N D O N ,  W.4.

FOUR OAKS M ACHINES
for FA C TO R Y L IM E W A SH IN G
The '■FOUR O A K S ”  way of 
quick  and easy Llm ew ashing, 
C olourw ashing, D istem pering  

and Disinfecting.

B R ID G E W A T E R
PA T T ER N  

S P R A Y IN G  M A C H IN E  
is made In tw o  sires,
18 galls, and 30 galls.

Catalogues free

A ll Prices are 
subject to  con
ditions prevail
ing at the time 
O rders are re

ceived.
Sole M anufacturers:

The Four Oaks Spraying Machine Go.
Four O ak* W o rk * , Four O ak* . B IR M IN G H A M  

W .  C . G . L U D F O R D , Proprie to r.
Telegram t ;  Telephone:

“  Sprayer*, Four O ik * .”  305 Four Oak*.

P U R E  D I S T I L L E D

F A T T Y  
A C I D S
O F  E V E R Y  D E S C R I P T I O N

Drying, Half-Drying
and Non-Drying

L T D .
Victoria Works, Croft Street 
Clayton, MANCHESTER, Il
T élép h o n é  EAST 1082-3
T elegram s GLYCERINE

M a n c h e s te r  
 - -   ........

PETER SPENCE & SONS LTD.
NAUONAl BUILDINGS ■ ST. /VARY'S PARSONAGE'

M A N C H E S T E R ,  3
LONDON O FFICE: 77S/780 SALISBURY HOUSE E.C2
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i P M C T I  E  e n g in e e r in g  c o .,
V J 4 9  1 E E  (NOTTINGHAM) LTD. 
H A S L A M  ST., C A S T L E  B O U L E V A R D ,  
N O T T I N G H A M

Telephone : N O T T IN G H A M  46068 (3 lines)
Telegrams . C A PSTA N , N O TT IN G H A M

O N  A IR  M IN IS T R Y  .  A D M IR A L T Y  A  
W A R  O F FIC E  L IST S

R E P E T I T I O N  W O R K  
IN ALL M ETALS

W rite for List CA I

laboratory

PASCALLRO LLER MILLS
will p rocess various m aterials such 
as cream s, o in tm e n ts , pastes, 
p rin tin g  Inks, pain ts, plastics, e tc . 
T hey a re  p erfec t replicas in 
m in ia tu re  of full scale p ro d u c tio n  
m achines and th e  lab o ra to ry  
resu lts  can be dup lica ted  on  th e  
p ro d u c tio n  plant.

TELEPHONE; PADDINGTON ISO» PHONE LO N D O N

ROLLER MÜLLS
a r e jo f  inestim able value to  re 
search  chem ists fo r  exp erim en ta l 
w o rk , sam pling and p ro d u c tio n  
tes ting .


