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- : We can supply ' 20 Mule Team' amorphous elemental boron in two grades:- 
? '  a 

w,' wil l  quote f o r  pounds or  tons . 

Please write for price list and technical bulletin. P . I 
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THE SIDE ENTRY AGITATOR - - 
1 Can be adapted to a number o f  

)nountings witlz 'chain or 
V-belt drive. 

Where complete agitation is 
necessary in large vessels, Stock- 
dale side entry type mixers do the 

I iob thoroughly and efficiently. 
Supplied with an adequate depth 
of stuffing box these Stockdale 

, mixers can be repacked from the 
outside of the tank. I 

1 
C H ) : . I l I C A  I. L A \  6 I \ 1 - A  K S  

L O N D O N  R O A D  S O U T H  ' P O Y S T O N  ' C H E S H I R E  

Tci. : P0Y.Y T O S  2601 2 

High above the others . . . 
. . . for quality and consistency 

HYDROSULPHITES OTHER CHEMICALS 
Ltquor Ammonta 

Ammontum Carbonate 
Ammon~um B~carbonare 

Btsulphfte & Metab,sulph~tc :@% 
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9 h e e l s  q!'industry the wodd 8kpep are turned 

ELECTRIC 
MOTORS 

in the paint, unrnish and cllernical works 

Whenever a power drive is are helping to increase produc-, 
needed, there is a BTH motor tion. Over half - a - century's 
that will do the job efficiently experience of this branch of 
and economically. In industries electrical engineering enables 
all over the world, BTH motors BTH to offer the motor with the 

mounting,enclosure, rating, and 
performance best suited to the 

application. 

B TH factories are 
exceptionally well equipped 

to make both 

STANDARD and SPECIAL 

machines in large quantities 

I T H E  1 
Member of the AEI group of cornponies 

BRITISH THOMSON-HOUSTON 
C O M P A N Y  L I M I T E D .  R U G B Y .  E N G L A N D  :: 1 
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1.C.B. V A N A D I U M  C O N T A C T  MASS 

Vanadium catalyst for manufacture of sulphuric acid 
and oleum by contact-process 

One of the best vanadium mass existing 
Accepted by over 20 years of market experience 

1.C.B. A N I D R O L  

Pure stabilised sulphuric anhydride 

This product which revolutionises the technics 
of sulfonations can be supplied promptly in any 

quantity 

Literature will be sent on request 

I N D U S T R I E  CHIM~CHE DR.  B ASLIN I  s.p.A. 
Via Luigi Vitali no 1 MILAN - Telephone ?09641/2/3/4 

Telegrams : Fluor MILAN 

Works in TREVIGLIO (Bergamo) - Italy 

Agents for Great Britain : 
ANDERMAN & COMPANY LTD. - 31, Tooley Street 
LO?JDON, S. E. 1. - Telephone HOP 0035-6 - HOP 1169 

ki 

- '@ 
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C H E M I C A L S  BY 

I Sulphuric Acid 
I 

BRITISH 

MADE AT 1 
WHITEHAVEN I 

I 
I 

Phosphoric Acid 

Sodium Tripolyphosphate 

Fatty Alcohols 

Sulphated Fatty Alcohols 

Detergent Intertned iates 

Complete Synthetic Detergents 

MA!?&WON PRODUCTS LTD. AGENTS AND OFFICES IN PRlNClPAL CITIES OF THE WORLD 

Head (?ffic.c7: '/lile/lc11~c~11. ~O/f,p/l(~llc,:  '11itehr1 l3rt1 6-50 ( 8 1i11r~ ) 

Telegrams: Morrhotil>ro, U'l~irrhavetr 
Lo~r(lolo,r Qffrcr: 140 Porh Lrr~ir. IY.1. T~lrphone:  Mqt!firir 7385 ( 3  lines) 

Tr l rpmm.~:  Mrrrchnt~pro, A u r l l ~ . .  London. 
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CHEMICAL PLANT 
& PROCESSES 

The Kestner organisation serves many industries. 
In fact, wherever chemicals are manufactured o r  
used it is more than likely that you wi l l  find some 
Kestner plant-it may be a st irrer o r  other small 
item-it may be a large spray drier o r  the entire 
process plant. Whatever it be, large o r  small, you 
will find it doing " a good job." 

Jf you are needing new plant, Kestners con help you 
.on any of the following subjects :- 

ACID HANDLING ACID RECOVERY PLANT DRYING 
PLANT EVAPORATION PLANT FLUID HEAT TRANSMISSION 
SYSTEMS GAS ABSORPTION & REACTION SYSTEMS ISOLECTRIC 
SYSTEM FOR PROCESS HEATING KEEBUSH LABORATORY 
4? PILOT PLANTS STIRRERS & MIXING EQUIPMENT 

The Chemical KeS 6nel. 'S Engineers Loborotory Double Effect Evopo ra to r  

KESTNER EVAPORATOR & ENGINEERING CO.. LTD. 5 GROSVENOR GARDENS. LONDON. S.W.1 

- 
TECHNICAL . FICTION . GARDFNING . THE THEATRE . MUSIC . HISTORY . ECONOMICS 
POLITICS . MEMOIRS . TRAVEL GUTDES . FAMILY AND COOKING CHILDREN'S BOOKS 

of Books Published by 
ERNEST BENN ' 

BENN BROTHERS 
WILLIAMS AND NORGATE 

QUALITY PRESS 
LINDSAY DRUMMOND 

is obtainable from Ernest Benn Limited 
B O U V E > ? I B  H O U S E  . 1 5 4  F L E E T  S T R E E T  L O N D O N  . E C J  - - 
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Better Lighting - 
Better Production 

What is the lighting in your factory 
like? Have you recently checked 
the lighting level round the works 
with a light meter? 

The right lighting has a significant 
effect on the speed and accuracy of' 
production. When i t s  strength,. 
position and type is suitable for 
each job the craftsman can give full 
play to  his skill, and the works 
engineer can do full justice t o  his 
shop. 

Good lighting is only one of the 
many ways in  which electricity is 
playing a vital part  in the drive for 
higher productivity. 

Electricity for Productivity 
Ask your ELECTRICITY BOARD for ad- 
vice and information, or get in touch 
with E.D.A. They can lend you, without 
charge, films about the uses of electricity 
in industry. E.D.A. are also publishing a 
series of books on Electricity and Pro- 
ductivity. Titles now available are: 
Electric Motors and Controls, Higher 

. Production, Lighting in Industry, 
. Materials Handling, and Resistance 

Heating. Price 816, or 91- post free. 

Issued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 



6 THE CHEMICAL AGE 7 Junuury I956 

INDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

STARBRIGHT FILTRATES . 

Metafilters secure the complete removal, by 
mechanical means. of suspended matter from 
liquids of any type and at any temperature and 
pressure. 

N o  matter how fine 
or - .  sub-microscopic-t -. 

thesolids may be-colloi 
he Metafilter wi l l  removc 

dal 
!it. 

P'letafilters are totally enclosed - so avoiding 2$1fl\ 
oxidation o r  loss of solvent, o r  escape of fumes. &. 1 \ IL /.\I B 1 They are completely cleaned at the end of a run in 
afew minutes without opening up:and the residue 
and sludge discharged t o  waste without coming 

into contact with theatmosphere. I 
Filtrations until recently 1 

impossible are now carried 8W2''.; 1 out  wi th  ease. 
Metafilters are available A 

from I gallon t o  10.000 
1 gallons per hour, in  all I 

metals. 

THE METAFILTRATION COMPANY LIMITED 
BELGRAVE ROAD, HOUNSLOW, MIDDLESEX 

r-iONE: HOUNSLOW 1/21 ; 2 / 3  * GRAMS: METAFILTER, HOUNSLOW 

- - 

1 THE c 6 ~ ~ ~ ~ ~ ~ ~  PATENT I 
I 

C A R B O Y  D I S C H A R G E R  
wil l  empty and elevate up to  50 feet 
the contents of any carboy, bottle o r  
vessel, and complies with all the con- 
ditions of  the Factory Act of 1937. 

I 

KESTN ER'S ! 

5. Crosvenor Gardens, Westrninstei, London, S.W. 
- -- - - -- - -- - -- - - 

b. 

B E  I HEROES? 
I A n d  f i g h t  t h e  F i r e  Fiend , 
I without  NU-SWIFT? But w h y ?  Even I 

I the Royal Navy don ' t  dothat.  Please I 
I send us details o f  your  wonderful ly 
I rapid and reliable Fire Extinguishers- 1 
I BEFORE IT  IS TOO L A T E !  I 

Name ........................................................ I I 
I Address .................................................. I 
( Post N O W  to Nu-Swift Ltd. 25 Piccadilly W.I. I 

- 
~ -~ - - -1 

SAFETY IN TOE CllEMICAL INIDUSTRY 1 
Articles on Non-sparking Tools, Safe I:loors, Bursting Discs, Fire Precautions, Protective 
Clothing, etc., have and will be regularly appearing in THE CHEMICAL AGE. 1 
Readers are invited to send the name and address of any executive interested in these 
important subjects. A specimen copy will be sent free on request. Applications should 

i 
I be made to :- THE PUBLISHER, 

*, THE CHEMICAL AGE, I 
154, Fleet Street, London, E.C.4 

_ _ _ _  .- _ __-.- _ - -- -- -- .- 
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INDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

I- 
-- 

An " EVERTRUSTY" product, backed by 
our 70 years' specialised knowledge of 

Industrial Safety Equipment. 

I 
I 
I 

I 

I 

I 

WALLACH BROTHERS LTD. 
49, TABERNACLE STREET, 

I LON D O N ,  E.C.2. 

I 

INDUSTRIAL GLOVES 
OVERALLS and 

PROTECTIVE CLOTHING 
Safety depends on the best- 
that ts why so many lead~ng 
~ndus t r~a l  concerns re- 
peatedly spec~fy GUARD 
Protective Wear. W e  are 
actual manufacturers. 
Please wrrte for rllustrated 
catalogue. 

A I R G U A R D  LTD. 
103, KING ST.. LONDON, W.6 

Tel : RIV 3642-3-4-5 
and a t  Btrmrngham, Glasgow, 

45 Cardiff, Belfast. Dublin. 
Factory-Rowden Works, 

Beckenham. Kent. 

"'Jef co 

Reg Deslgn 751914 Patent applled for 

Perfect protection when grindlng or  
machining. Comfortable t o  wear, stands 
clear of the face, adjustable t o  any angle, 
non-splinter front easily renewable. 

J .  & E .  F E R R I S  L T D  
33 Museum S t ,  London, W.C.1 

r( 
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INDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

with 

TELCON 
B E R Y L L I U M  C O P P E R  

TOOLS 
Beryllium Copper Safety Tools, by reason o f  their  comparatively 

high thermal conductivity, have l i t t le tendency t o  spark and can 

be employed wi th  confidence in dangerous atmospheres. The 

great strength and hardness o f  these tools gives them a perform- 

ance and length o f  life assuring their superiority in this field, 

and their  best recommendation i s  their widespread use by major 

industrial concerns handling inflammable materials. 

Distributors for Great Britain 

BERYLLIUM & COPPER ALLOYS LTD 
47, VICTORIA STREET, LONDON,  S.W. I ABBey 642 1 /2 

Manufactured by 

TELEGRAPH C O N S T R U C T I O N  & M A I N T E N A N C E  

TELCON WORKS . MANOR ROYAL . CRAWLEY . SUSSEX 
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In the heating and cooling of highly 
corrosive liquors, carbon and graphite 
provide ideal materials of  construction. 
For successful application of these 
materials however, specialised design is 
essential. The GRAPHITE CUBIC HEAT 
EXCHANGER is an outstanding example 
o f  successful design and provides a uni t  
of exceptional performance for  all heat 
transfer operations which is, at the same 
time, robust, compact and easy t o  maintain. 

P E R F O R M A N C E  D A T A  \ 
DUTY 

HEAT 
EXCHANGER UNIT 

TOTAL HEAT 
TRANSFERRED 

To cool 2.000 gall lhr. 33",, 
H y d r o c h l o r ~ c a c ~ d  from 140 F 
uslng coolsng water at 60 F. 

O n e  model No.  3 cubic heat 
exchanger 16 pass carbon o r  
rubber lined-acid. 8 pass cast 
iron-water. 

652.000 B.Th.U/hr. Overall 
o p e r a t i n g  c o e f f i c i e n t  282 
B.Th.U.,'hr./ft'/ 'F. 

POWELL DUFFRYN C A R B O N  PRODUCTS LPD 
I Springfield Road, Hayes, Middlesex. Telephone : Hayes 3994-8 
6 
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OEEC Lessons 

T WO informative and interesting re- 
ports have recently been published 
by the Organization for European 

Economic Co-operation. The first of 
these appeared on 20 December and was 
a preliminary report on possibilities for 
co-operative action in the development 
of nuclear energy. The other was the 
second annual report drawn up  by the 
Chemical Products Committee, 'The 
Chemical Industry in Europe.'* Both 
contain an important lesson for the 
reader. 

On 10 June 1955 OEEC member 
countries declared their intention of 
' co-operating with a view to the use of 
nuclear energy for peaceful purposes ' 
and a three-man working party was set 
up with instructions to ' examine and 
report to the Council on the possible 
scope. form and method of such co- 
operation.' The working party visited 12 
member countries including the UK and 
contacted US and Canadian exporters 
before publishing its preliminary report. 
In this the authors express the opinion 
that Europe's present atomic energy 
effort falls far short of its industrial 
potential but add that should Europe 
make the effort (provided that it secures 
access to fissile materials) the leeway 
could be made up. But success, they 
conclude, depends on co-ordinated effort 
between member countries. They recom- 

* See p. 17 in this issue. 

mend the setting up of a special committee 
of the Council to deal with matters re- 
lating to  nuclear energy. The OEEC, 
they state, can make national efforts fully 
effective and prevent them coming into 
conflict. Co-operation is recommended 
under six heads: comparison of pro- 
grammes and projects, promotion of joint 
ventures, harmonization of legislation, 
promotion of training, promotion of 
standardization and a system of inter- 
national trading. The most interesting 
proposal in the report is for the estab- 
lishment of companies independent of 
the OEEC to carry out joint projects re- 
lating to production and applied re- 
search. 

The report is not very positive regard- 
ing these companies; indeed it is indefi- 
nite in many other respects. This may 
well have been deliberate as there is still 
considerable difference of opinion be- 
tween governments regarding the best 
way nuclear energy can be developed for 
the comnion good. It achieves one im- 
portant object, however, and that is to  
make it clear that joint action is neces- 
sary. The vast amount of capital needed 
and the huge scale on which research 
must be carried out make it obvious that 
international teamwork is the only solu- 
tion. The report leaves many important 
questions unanswered. The need has 
been clearly demonstrated and a few 
tentative suggestions have been made as 
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to the niethzd but the details must be 
wcrked out. Nevertheless, the document 
is thought-provoking and timely. 

The second report gives a general 
picture of the position in the European 
chemical industry in 1954. 11 does not 
attempt to convince or even advise but 
as the industry throughout Western 
Europe has been making excellent pro- 
gress and the tendencies are in the right 
direction, there was no need for the 
C'hemical Products Committee to  exhort 
or even recommend. After giving the 
known facts about the industry in the 
12 countries concerned, the Committee 
merely expresses the opinion that ' the  
outlook for the chemical industry as a 
whole niay be considered favourable. 
owing to the development of new pro- 
ducts and the wide range of its activi- 
ties.' It is a far more encouraging re- 
port than the one on atomic energy and 
of more lasting usefulness. The first is 
a stimulus. the second a reference, 
although it was probably intended to en- 
courage as  well. It contains statistics not 
easily obtainable and will be of great 
use to anyone interested in the manu- 
facture and sale of chemicals. 

Froni. the report i t  can be seen that 
1954 was a good year for the chemical 
industry. In the member countries pro- 
duction rose on an average by 15 per 
cent over 1953, whereas total industrial 
production increased by onlv 9 per cent. 
In the US chemical production remained 
stable in 1954 while total industrial pro- 
duction decreased by 8 per cent. The 
increase was greatest in some of the 
countries which have been slow in either 
developing or recovering froni the effects 
of the last war. In Greece the increase 
in production compared with 1953 was 
39 per cent. in Italy it was 27, per cent, 
Norway 7-1 per cent. the Belgo-Luxem- 
bourg Economic Union 19 per cent. 
Germany 16 per cent. France 15 per 
cent and the UK I I per cent. In France 
investment was approximately equiva- 
lent to US$143.000,000, in Italy 
$137.000.000. in Germany $200,000,000 
and in the U K  $180.000.000. Inter- 
national trade in chemicals expanded 
during 1954. Between OEEC niember 
countries and their overseas territories it 
increased by 19 per cent or 4 per cent 
more than production. But the trade 
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between nieniber and non-member 
countries was far less satisfactory. Here 
there was a rise of 46 per cent in ini- 
ports compared with 1953 while exports 
~ncreased by only 21 per cent. The value 
of OEEC exports to outside countries 
was approximately 5 1,060,000,000, or 
roughly the same as the total of US 
chemical exports. 

Although the report is undoubtedly an 
encouraging one it does contain a gentle 
warning. half hidden beneath the mound 
of statistics. This is that it is imperative 
that the European chemical industr?. 
continues or  even intensifies its efforts it' 
i t  hopes to keep its place in the markets 
of the world. This is partly owing to the 
fact that expansion is taking place else- 
where and partly to the fact that chemical 
production in general is increasing quicker 
than home demand. If output is to  continue 
to expand. member countries must dis- 
pose of an increasing part of their pro- 
duction on foreign markets. And here. 
says the report. competition is bound to 
increase, notably froni the US. Tt is 
also clear that European countries must 
either increase their exports or lower 
their imports from the dollar countries. 
In 1954 there was a commercial deficit 
in trade with the dollar countries, owing 
to a sharp rise in imports and  a decline 
in exports. The  OEEC Committee 
thinks that this is merely a temporar!. 
situation owing to  the large-scale invest- 
ments planned, notably in the petro- 
chemical field. 

The report ' The Chemical Industry in 
Europe' on the surface is overwhelm- 
ingly encouraging, but for the British in- 
dustry at least i t  should not be  used as 
an excuse for sitting back and taking 
things easy. The growing strength of 
the German industry is clearly shown as 
is the expansion in many countries which 
have in the past relied largely upon im- 
ports from Britain. From the point of 
view of productive capacity we seem to 
be  sitting pretty in spite of the fact that 
iniports from the US and Canada have 
been steadily increasing here as  in Ger- 
many and elsewhere. But is enough 
attention being paid to the drawing up 
of long-term sales campaigns? At the 
moment the accent should be shifting to- 
wards selling and it is dollars that thi5 
country needs most urgently. 
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Notes t3 Comments 
Anniversaries in 1956 

T HE principal chemical anniversary 
of the New Year is that of Perkin's 
youthful discovery of mauve, an 

event that is being duly celebrated. 
Otherwise a quick survey of chemical 
history has not shown the usual number 
oC important centenaries or jubilees for 
events or persons. The centenary year 
for the Bessemer steel process and the 
half-centenary of the Caro process for 
cyanides and cyanamides can be listed. 
Certainly all these events were of great 
industrial significance. In the field of 
theory i t  is 150 years since Proust put 
forward the law of constant proportions. 
again a chemical event of far-reaching 
effect. But there is one most sombre 
anniversary, made particular1 y memor- 
able now that it falls in an atomic age- 
i t  is fifty years since Pierre Curie slipped 
on a wet Paris street, and was crushed 
to death under the wheels of a six-ton 
wagon. The outstanding pioneer of 
radioactivity died at the early age of 47, 
the victim cf a traffic accident. Not only 
was a brilliant career brought to a 
premature end, but the most famous of 
the few scientific research partnerships 
between a man and his wife finished in 
tragedy. Madame Curie was left to con- 
tinue alone. I t  is a personal story of 
science that is more widely known than 
most. for it has been told in more than 
one book and has been the subject of a 
notable film. It must indeed be 1956's 
outstanding remembrance. 

Canadian Chenl icals 

T HE latest statistics for Canadian 
industry-they cover the first six 
months of 1955-show that Canada's 

chemical industry is continuing to make 
exceptionally expansive progress. For all 
manufactures the sales figure for the 
first half of 1955 was 6 per cent higher 
than that for the similar period of 1954. 
but with chemicals the increase was 
9 per cent. This is not an illusory gain, 
owing much of its numerical expansion 
to price jumps; for chemicals the price- 
index of 1955 is only slightly above 1954's 

I-\el. More remarkable still is the rise 
in chemical trading profits. After tax 
deduction, profits for chemical manufac- 
tures were as  much as 38 per cent higher 
than profits in the first half of 1954. T o  
make 38 per cent more on a production 
that has risen by 9 per cent may perhaps 
suggest over-pricing. but it is far more 
realistic to say that with this new surge 
in output some of the more recent large- 
scale chemical ventures have begun to 
make their full returns on investment. In 
any case. suspicions of excessive profit- 
making fade when demand is examined 
-new orders exceed the 1954 level, and 
the Canadian home-market is heavily 
exposed to American compctition. Also, 
cxport trade is now growing at a faster 
rate than chemical imports; data so  far 
available for 1955 show a 35 per cent 
gain in export compared with a 124 per 
cent increase in imports. This must be 
giving the Canadian chemical industry 
some most welcome satisfaction. Inciden- 
tally, it is reported that the biggest export 
trade gain in 1955 was made in chemical 
sales to the UK.  

Aqueous Facts 

T HE water supply problem is more 
serious in the United States than in 
Britain. We are, by comparison, better 

endcived with natural supply and storage 
facilities; when we read about US efforts 
to use de-salted sea water for industry 
ctc.. many cf us feel that similar things 
need not be contem~lated here. But our 
national supply is far from uniform 
in its adequacy-droughts have very 
different elfects in different regions or 
aress. It is also disconcerting to reflect 
that same of the districts that most 
quickly sufer  from water shortage prob- 
lems are in the wetter or wettest _Darts of 
the country! Moreover, most of our 
water prcblems are being rapidly aggra- 
vated by fast-rising industrial demands. 
Getting on for a fifth of our total water 
needs have hitherto been drawn from 
natural underground storage (ground 
wafer), but rate of extraction now exceeds 
rate of replenishment in most of these 
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areas. It has  been a common industrial 
practice t o  sink private wells. Only i n  a 
few areas is this practice subject t o  control 
by local authority. 

Urgent Problem 

S O O N E R  o r  later a national water 
supply policy will have t o  be  
developed. As Nature (1955, 176, 

1133) recently pointed out. there a re  not 
only more  than 1,100 public supply 
undertakings in England a n d  Wales, but  
there a re  innumerable 'pr ivate  water  
developers ' such as  the hundred o r  m o r e  
private well-owners in  the  City of 
London. Many  branches of chemical 

industry a r e  closely concerned. P ro -  
ducing a ton of sulphite paper  uses 
64,000 gallons, processing a gallon of 
alcohol requires 100 gallons of water. 
O n  the  whole, it can be  said tha t  new 
chemical works or new processes have 
been able t o  t ake  their water  needs for 
granted,  perhaps no t  always a s  cheaply 
a s  expected, but the  problem h a s  rarely 
passed beyond the  costings level. Unless 
much  more  is done  in the  next decade t o  
unify the  national water  supply system 
a n d  control  indiscriminate extraction. ' 

new industrial developments will b e  more 
a n d  m o r e  site-restricted by water  con- 
siderations. H e r e  is a problem of much 
more  urgency than most people suppose. 

Lanolin Factory Blaze 
THERE was an outbreak of fire in the early 
hours of 24 December at a warehousp 
belonging to the Westbrook Lanolin Co., 
Argonaut Works, Laisterdyke, Bradford, 
which badly damaged the structure of the 
three-storey building. The outbreak started 
on the ground floor and is believed to have 
been caused by an electrical fault. The 
alarm was given by a night-shift worker 
shortly after 4 a.m. Bradford and Pudsey 
fire brigades had the blaze under control 
within 45 minutes, but the roof was burnt off 
and the top and second floors were exten- 
sively damaged. While the firemen fought the 
flames, night-shift workers removed hun- 
dreds of drums of highly inflammable 
lanolin from the ground floor. 

The  firm. which belongs to Woolcombers 
Ltd., Bradford, is one of the largest manu- 
facturers of lanolin in the world. 

The  production manager, Mr. G .  F. 
Kitchen. said afterwards that the fire would 
not affect production. He thought the 
damage might amount to a few thousand 
pounds. Only a quarter of the first 2nd 
second floors were damaged. The second 
and third floors of the building were used 
for storing empty drums. 

- 

Warerite Integration 
ESTABLISHED to manufacture decorative 
laminated plastics a t  Ware. Hertfordshire, in 
1937, and acquired by Bakelite Ltd. two 
years later, Warerite Ltd. has been dorc 
closely integrated with its parent company. 

During the war Warerite operated as a 
' shadow ' factory producing Bakelite lam- 
inated materials, and after the war the 
Bakelite and Warerite decorative laminated 
plastics business was concentrated a t  the 
factory at Ware. 

The integration which became operative 
from 1 January means that all Warerite 
materials are now produced and sold by 
Bakelite, but still under the Warerite trade 
name. Inquiries regarding Warerite mater- 
ials should be addressed to Bakelite's sales 
office, 1-2-18 Grosvenor Gardens, London 
SWI. Except for Mr. A. W. Sherwood. 
manager since 1945. the personnel of Warer- 
ite remains unchanged. Mr. Sherwood has 
been appointed to undertake wider activi- 
ties in the Bakelite organization as sales 
promotion executive. 

Ion Exchange Resin 
IN OUR report of a lecture ' Ion Exchange 
Resins' given by Dr. T.  V. Arden of the 
Permutit Co. Ltd. at Woolwich Polytechnic 
on 14 November (see THE CHEMICAL AGE. 
1955, 73. 1267) it was stated that the ion 
exchange properties of sulphonated coal 
were discovered in Germany in 1934. 

Industrieele Maatschappij Activit o f  
Holland have written to Dr. Arden point- 
ing out that their discovery of the same pro- 
cess preceded the German work by two 
months. 

The Dutch patents were registered as  BP 
450179 and BP 450540. The German 
patent is BP 478134. 
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Chemical Exports for November 
Australia 67 India 

HE value of British chemicals exported 
Tin November showed a small gain over 
the preceding month, and was more tha:i 
£6,000,000 higher than in the corresponding 
month last year. Australia and India were 
still the chief importers, each spending more 
than £ 1,000,000. Of the 18 countries listed 
as principal buyers of British chemicals, 
seven, including Australia and India, de- 
creased the value of their imports. All of 
the remaining 11 countries increased the 
value of their chemical imports from Britain. 

Demand for most chemicals remained 
steady during the month, but the value of 
fertilizer exports, which fell from £535,171 
in September to £234.733 in October, rose 
in November to £308,266. The  value of 
plastics materials exported slumped from 
£454,490 in October to £149,260. Demand 
for creosote oil which rose to over 3,000,000 
gallons in October declined, 1,099,999 gal- 
lons being exported. This total is con- 
sistent with the demand for creosote oil in 
all other months this year, other than Octo- 
ber. The biggest increase recorded was in 
organic acids and' derivatives which reached 
a value of £ 11 3.743. almost double the sales 
in November 1954. 

EXPORTS : PRINCIPAL COMMOD~TIES 
Nov. Oct. Nov. 
1955 1955 1954 

Acids, inorganic (cwt.) 18,090 18,599 13,053 
Copper sulphate (tons) 1,505 2,166 1,645 
Sodium hydroxide 

(cwt.) . .  . .  316.185 300.189 159.251 
sodium carbonate 

(cwt.) . . 450,593 492,478 248,029 
Aluminium oxidk 

(tons) . . . . 511 1,015 4 
~ l u m i ~ i u m  sulphate 

(tons) .. .. 3,310 4,327 2,128 
Ammonia (cwt.) . . 11,437 8,385 4,915 
Bismuth compounds 

fib.) . . . . 30.634 25.279 22.754 
  leaching powder 

(cwt.) 25,728 32,206 22,576 
~ ~ d r o s u ~ p h i t e  icwt.)' ' 7,042 11,468 5,996 
Calcium compounds 

inorganic (cwt.) . . 26,871 32,037 21.558 
Lead compounds in- 

oreanic (cwt.) . . 6.358 6.261 6.276 . 
Magnesium c o m -  

pounds (tons) . . 2,485 1,931 1.300 
Nickel salts (cwt.) . . 5,052 5,650 5,730 
Potassium compounds 

(cwt.) 4,391 5,638 2,554 
Acids, organic'& de;; 

vatives (value in Es) 1 13.743 92,053 59,493 
Ethyl, methyl, etc. 

alcohols (value in f s) 97.400 127,753 125,541 
Acetone (cwt.) . . 12,316 9,360 14.932 

Principal Buyers 
Citric acid (cwt.) . . 3,073 2.087 2,037 
Sulphonamides, un- 

prepared (Ib.) . . 77,232 78,782 53,630 
D y e s t u f f s  i n t e r -  

mediates (cwt.) . . 6,165 5,730 3,106 

Total for elements 
& compounds in f s  4,404,364 4,634,650 3,229,508 

Coal tar (tons) . . 13,749 6,584 10,069 
Cresylic acid (gal.) . . 252,780 223,313 102,924 
Creosote oil (gal.) . . 1,099,999 3,519,125, 1,305,846 

Total for tar  pro- 
ducts in f s  . . 305.534 410,796 203,127 

Indigo, synthetic dye- 
stuffs (cwt.) . . 964 3.648 1,590 

Total for synthetic 
dyestuffs (cwt.) . . 17.532 22,191 14.571 

Total for paints, p,ig- 
ments & tann~ns 
in i s  . . . . 2,084,694 2,042,015 1.288.158 

Total for medicinal 
& pharmaceutical 
vroducts in f s  . . 3,426.029 3,203,070 2,241,675 

Total for essential 
oils. perfumes, etc. 
in Es . . . . 2,542,101 2,297,858 1,459.682 

Ammonium nitrate 
(tons) . . . . 42 546 619 

Ammonium sulphate 
(tons) . . . . 13.122 9,652 45,770 

Total lor all ferti- 
lizers in f s  . . 308.266 234,733 892,071 

Total for plastics 
materials (cwt.) . . 149.260 454,490 110,402 

Insecticides, fungi- 
cides (cwt.) 31,061 38,696 15,145 

Rodenticides & wee* 
killers (cwt.) 5,738 2,131 5,295 

Lead tetra-ethyl (gai.j 451,41 I 502,370 241,294 

VALUE OF EXPORTS IN f S: PRINCIPAL BUYERS OF CHEMICALS 
Nov. Oct. Mov. 
1955 1955 1954 

Australia . . 
India . . . . 
Canada . . 
South Africa . . 
Netherlands . . 
New Zealand 
Eire . . . . 
Italy . . . . 
Sweden . . 
United States 
Western Germany 
Belgium . . 
Pakistan . . 
Nigeria . . 
France . . 
Gold Coast . . 
Denmark . . 
Argentina . . 

- 

Total value of chemical 
exoorts . . . . 20,596.605 20,589.416 14,417,946 



16 THE CHEMICAL AGE 7 January 1956 

New Year Honours 
Barony for Sir Frederick Godber 

S IR FREDERICK GODBER, chairman, Shell 
Transport & Trading Co. Ltd., has been 

created a baron in the New Year Honours 
List, and SIR HUBERT STANLEY HOULDS- 
WORTH, Q.C., chairman. National Coal 
Board, has been madc a baronet. 

Other awards include the following : - 
Knights Bachelor 

ERIC ASHBY, President and Vice-Chancel- 
lor. Queen's University, Bclfast; HENRY 
FRANK HARDING JONES, M.B.E.. deputy 
chairman, G a s  Council; PROFESSOR SOLLY 
ZUCKERMAN, C.B., deputy chairman, Advi- 
sory Council on Scientific Policy; and 
JOSEPH RURTT HUTCHINSON, C.M.G., direc- 
tor, Empire Cotton Growing Corporation's 
Cotton Research Statiop, N a m u l o n ~ e ,  
Uganda. 

Order of the Rath 
K.C.B. 

SIR FREDERICK BRUNDRE-m, K.B.E.. C.B.. 
chairman, Defence Research Policy Com- 
mittee and scientific adviser to the Minister 
of Defence. 

Order of the British Empire 
D.B.E. 

MRS. KATHLEEN LONSDALE, professor of 
chemistry and hcad of the dcpartment of 
crystallography. University College, Uni- 
versitv of London. 

K.B.E. 
SIR HUGH EYRE CAMPBELL BEAVER, who 

was chairman of the Committee on Air 
Pollution. 

C.R.E. 
CECII. EDWIN HENRY BAWN. Grant-Brun- - - -  

ner Professor of Inorganic and Physical 
Chemistry, University of Liverpool: SAMUEL 
HARRISON CLARKE, director, Fire Research 
Station, DSIR; PROFESSOR JAMES ROBERT 
MATTHEWS, chairman of the council. 
Macaulay Institute for Soil Research. 

O.B.E. 
HENRY JAMES DOWDEN. M.C.. senior 

principal scientific officer. DSIR; DOUGLAS 
GORDON DUFF, lubricating oil adviser. 
Ministry of Fuel and Power; RONALD 
FREDERICK JOHNSTON, principal scientific 
officer, Atomic Weapons Research Estab- 
lishment, Foulness. U K  Atomic Energy 
Authority; and ALFRED TENNYSON PARSONS. 
lately senior principal scientific officer. 
Government Chemists Department. 

British Empire Medal 
HAROLD JOHN DIXON, foreman. Civil Re- 

servk Oil Installation (Stourport), Regent 
Oil Co. Ltd., Stourport-on-Severn; CHARLES 
HENRY LEADBEATER, research and experi- 
mental mechanic (special) fitter. Atomic 
Weapons Research Establishment, Alder- 
maston, Reading; and JAMES WILSON, arti- 
ficer. National Physical Laboratory. DSIR. 
Twiekcnham. Middlesex. 

Italian Pharmaceuticals 
OPPOSITION to  a new Bill concerning the 
production. import and sale of pharma- 
ceuticals in Italy is reported from both the 
Italian pharmaceutical industry and from 
foreign producers. I t  is fearcd that  the 
market for British. American, German and 
Swiss products. in particular. will be 
damaged. 

The  Italian pharmaceutical industry is the 
fourth largest in the world and there are  an 
estimated 30.000 to 60,000 propr ie tan  
medicines in Italy. 

If the Bill becomes law there will be an  
absolute ban on  all advertizing for medi- 
cal products except in medical publications, 
and a limit will be put on authorized pro- 
prietary medicines. 

Under the new law only five analgesic 
proprietary medicines would be authorized 
and a t  most five more could be imported. 
It is thought that  foreign proprietaries 
would be almost squeezed out of the  market. 

T h e  draft of the new law should come 
before the Italian Parliament in the near 
future and it is believed that it will become 
a major political issue. 

Minerals in Transvaal 
Thc Phosphate Development Corporation 

Ltd. in the Northern Transvaal, in addition 
to producing rock phosphate, will producc 
other minerals as by-products. There are 
hints that uranium v d  thorium occur natur- 
ally in the centre core of the seven square 
mile deposit and the Department of Mines 
and the Geological Survey have been 
studying and analysing the  deposits, which 
certainly contain magnetite, copper and 
baddeleyitc. 

Extension Plans 
Walker Extract & chemical  Co. Ltd. 

have had plans submitted for building ex- 
tensions to their premises 'in Moncrieffe 
Street. Rolton, Lancs. 
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European Chemical Industry 
High Level of Activity in 1954 States OEEC Report 

IGURES published in 'The  Chemical 
Flndustry in Europe ', a study prepared 
by OEEC, 2 rue AndrC-Pascal, Paris 16 
(price 12s), and covering 1954 and part of 
1955, show that the chemical industry in 
member countries represents about three 
per cent of total national production. An 
average taken over 12 countries shows that 
1.2 per cent of the total labour force is 
employed in the chemical industry. thus 
making this industry one of the most pro- 
ductive in terms of man-power. 

During the period covered by this report 
a high level of activity was recorded in 
nearly all sectors of European industry. 
The temporary levelling off which was 
felt in the United States did not seriously 
affect production in Europe. For OEEC 
countries as a whole chemical production 
showed an increase of 15 per cent compared 
with 1953. The total for all industrial pro- 
duction for the same period was nine per 
cent. 

Most member countries reported 
that this upward trend continued during the 
first half of 1955. In the United States the 
output of the chemical industry has started 
to rise and a sharp increase is expected. 

Use of production capacity in the key 
sectors has generally been satisfactory. 
Some cases of surplus capacity have. how- 
ever. been reported in sectors working for 
other industries or for direct consumption. 
Cases in point are dyestuffs, vegetable and 
synthetic tannins. soaps and superphos- 
phates. 

No Raw Materials Problems 

The supply of raw materials raised no 
problcms in 1954. Many materials were avail- 
able on the spot and imports of other raw 
materials such as phosphate rock. bone 
etc. did not seem to  have involved any 
difficulty. Owing to a slackening of demand 
on the home market the United States' 
exports to Europe were in general sufficient 
to meet demand. 

The total labour force employed in the 
chemical industry in OEEC countries in 
1954 was roughly 1.400,000. This figure 
appears to be slightly larger than for 1953. 
Western Germany is the largest cmployer 

(342,671) with the United Kingdom second 
(335,000) France third (213,000) and Italy 
fourth (1  89,000). These four countries 
account for about three quarters of the 
OEEC countries' total chemical production. 

For the eight countries for which figures 
are available (Belgo-Luxembourg Econo- 
mic Union, France, Italy, Netherlands, 
Norway. Sweden, United Kingdom and 
Western Germany) investments in the 
chemical industry during 1954 amounted 
to about $775,000,000 as against a value 
added of about $5,000,000,000. It seems 
reasonable to assume, says the report, that 
the rate of investment in OEEC countries 
for 1954 was about 15 per cent of the value 
added. The corresponding figure for the 
United States amounted to about 14 per 
cent. 

Investments Distribution 

Investments largely went to the basic 
sectors of the industry (in particular to 
petroleum chemicals) and to fertilizers. 
plastics materials and synthetic detergents. 

Invcstrnent in the chemical industry is 
mainly financed from the industry's own 
resources. a large part of profits, particularly 
of large concerns, being ploughed back for 
this purpose. Several companies often pool 
their resources and experiencc in order to 
set up  new plant. 

An indication of the amount to which 
automation is applied can be gained by 
studying the index for chemical production 
with the index of manpower employed. In 
seven countries out of eight for which 
figures are given the production index has 
increased by a much greater amount than 
the manpower index. For example. taking 
the 1950 figures as 100 in each case. the 
figures for the UK are: manpower index 
104, production index 117. 

It is emphasized that in interpreting figures 
of this sort it should be remembered that the 
chemical industry differs from many other 
industries where a straightforward compari- 
son can be made between manpower and 
output. It is not possible to draw any real 
or valid conclusions from such comparisons 
in the chemical sector. 

In  discussing research the report says that 
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the expenditure in this field is difficult to 
obtain. Large companies often devote five 
per cent or  more of their turnover on ap- 
plied research. This topic has been treated 
in a prcvious publication ( 'The Organiza- 
tion of Applied Rescarch in Europe and 
the United States '. OEEC. Paris. 1954). 

For a more detailed analysis of the 
chemical industry the report divides' 
materials into 11 sections : basic chemicals. 
petroleuni chemicals. dyestuffs, tanning 
materials, paints, pigments. varnishes and 
related materials, medicinal and pharma- 
ceutical products, soaps and detergents, fer- 
tilizers, plastics materials. miscellaneous 
chemical products and photographic and 
cinematographic supplies. 

Basic Chemicals 

Basic chemicals include six key inorganic 
chemicals (soda ash, caustic soda, chlorine, 
calcium carbide, sulphuric acid and ammo- 
nia), certain organic chemicals (methanol. 
acetic acid. acetone and phenol. phthalates ' 
and plasticizers), benzole and naphthalene 
derived from coal. petroleum and natural 
gas. 

Sulphuric acid production. which is often 
considered to reflect the general level of 
activity in the chemical industry. was in 
general a t  a high level in 1954. Apart from 
the smaller producers (Austria. Greece and 
Portugal) whose output has risen consider- 
ably over the past five years. the largest in- 
crease will be found in Germany where pro- 
duction has expanded by two thirds since 
1949-50. 
. The trend towards thc reduction in the 
use of sulphur as such compared with other 
sulphurous materials for the manufacture 
of sulphuric acid continued in 1954, when 
only 347.700 mctric tons were used as 
against 476,300 metric tons in 1949-50. 

Consumption of pyrites and other sul- 
phurous materials amounted to  3.136.000 
metric tons or an increase of 50 per cent 
over the tonnage used five years ago. 

The demand for methanol. particularly 
from the plastics industry. is rising rapidly 
and the output of five of the nine OEEC 
countries producing the chemical has nearly 
doubled since 1950. Information for the 
United Kingdom is no longer available since 
there is only one producer. However, out- 
put was considerable in the past and is 
likely to remain so. United States output 
in 1954 amounted to 510.000 metric tons. 

compared with 193,750 metric tons for thc 
five OEEC countries considered. 

Output is rising more rapidly in those 
countries where production is already con- 
siderable. 

With the developnlent of plastics materials 
the demand for  phthalic acid compounds has 
risen considerably over the last few years. 
increasing in the United Kingdom for exam- 
ple by nearly two thirds in 1954 compared 
with 1953. Output has  also been rising in 
Germany, Norway and Sweden. In general 
the capacity for phthalates and plasticizers 
is sufficient to meet requirements. 

The section on basic chemicals concludes 
by saying that throughout western Europe 
the chemical industry is expanding but im- 
ports are, however. rising. The  levellin_c, 
off in demand in. the  United States may to 
some extent have stimulated exports of 
basic chemicals, but  the rise in European 
imports from dollar sources appears rather 
to be due to the fact that  sufficient suppl ic~ 
of basic chemicals have not always been 
available to meet the demands of manufac- 
turers of semi-finished and finished products. 
The heavy investments to  be  made in this 
sector may be expected to  retncdy this situa- 
tion in the not too distant future. 

Prices. in particular of chemicals sold in 
bulk. have shown a downward trend over 
the last two years says the section on petro- 
leum chemicals. Reasons fo r  this are bc- 
lieved to be on the one hand increased com- 
petition and on the other hand a lowering 
of production costs due to improvements 
in efficiency and the increased scale of pro- 
duct ion. 

Main Expansion Areas 
The main expansions in the last two years 

have taken place in Francc and Italy rathcr 
than in the United Kingdom which had 
developed petroleum chemical production 
on a substantial scale in the immediate post- 
war period. 

Plans for the establishment of a petro- 
leum industry in the Belgo-Luxembourg 
Economic Union (BLEU) have not changed 
since last year's report. T h e  plant. at  Ant- 
werp. is expected to come on  stream by 
the beginning of 1957. producing ethylene 
oxide and derivatives. acetone and phenol 
by the cumene route. and raw materials for 
synthetic detergents. 

A t  present the only member countries 
producing petroleum chemicals are Francc. 
Germany. Ttalv. the Netherlands and the 
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United Kingdom. No  plans for the pro- 
duction of petroleum chemicals in other 
countries have been reported. 

The value of production of dyestuffs in- 
creased by 20 per cent in OEEC members' 
*countries between 1953 and 1954, compared 
with an increase of 13 per cent in tonnage. 
The average value per kilogramme of dye- 
stuffs rose from $2.83 to $3. This can be 
attributed in part to the increased produc- 
tion of high grade materials. 

The report forecasts that the activity of 
the textile industry will ensure a slightly 
increasing demand for dyestuffs on home 
markets. Demand for other uses (e.g. 
paper-making) is expected to be maintained. 

On external markets the development of 
the textile industry in overseas countries and 
the rising standard of living also suggest a 
slightly increasing demand. Payment diffi- 
culties are the biggest obstacles. particularly 
in trade with South America. 

The forecasts made are based principally 
on the expected trend in high grade dye- 
stuffs. I t  may become more and more diffi- 
cult to dispose of traditional products as a 
result of surplus capacity and the resultant 
competition. 

After years of extensivc fluctuation the 
tanning chemicals' situation seems to  be 
more stable according to figures available 
for 1954. The level of activity remains low 
owing to  the difficult situation of the leather 
industry. It was found, says the report, 
that member countries in 1954 relied more 
than formerly on products from other mem- 
ber countries and their overseas territoriec. 
It is the hope of OEEC that this trend will 
be continued and possibly intensified. 

Price Changes 
There has been a tendency for prices of 

paints, pigments. varnishes etc. to fall, but 
despite this exports rose in value by a fifth 
in 1954 compared with 1953. These mater- 
ials accounted for four per cent of imports 
and five per cent of exports of member 
countries in 1954. 

Several countries have reported a widen- 
ing in the range of medical and pharmaceu- 
tical products manufactured on the large 
scale. Production of cortisone and ACTH 
increased considerably in France in 1954 
and vitamin B,, was produced commercially 
for the first time. T h e  United Kingdom also 
announced increased production of cortisone 
and hydro-cortisone. as well as certain anti- 
biotics. 

Products in this group were responsible 
for 11 per cent of total chemical imports 
and 13 per cent of total chemical exports 
for member countries in 1954. 

The  section on soaps and detergents em- 
phasizes the competition between these two 
rival materials. Production of household 
soap, which up to 1950 was the largest single 
material. has \hewn a distinct tendency to 
fall as a result of competition from synthetic 
products. This tendency is said to  be even 
more pronounced in the case of soft soaps. 
Soap powder production is increasing, chiefly 
in Francc and Germany. but figures have to 
be interpreted carefully as in the case of 
Germany no distinction is made between 
powders based on synthetic detergents and 
those based on soap. 

Increased Detergents Demand 

Howevcr. the stcadily increasing demand 
for washing and cleaning products has meant 
that the increases in detergent production 
have not caused a corresponding decrease in 
soap products; activity in the latter indus- 
try seen14 too stable or even increasing in 
certain sector$. 

In the United Kingdom there is still a 
tendency for soaps to be replaced by syn- 
thetic detergents for  some purposes, although 
less rapidly than in previous years. Pro- 
duction of dodecyl benzene, which is used 
in the manufacture of synthetic detergents. 
should increase in the next 18 months when 
a new plant is put into operation. 

Foreign trade in soaps and detergents is 
generally small. with the exception of the 
UK. and is practically confined to OEEC 
countries and their overseas territories. N o  
great change is expected in production or  
market conditions in the next two o r  three 
years. 

OEEC mqmber countries account for 45 
per cent and 40 ner cent respectively of the 
production of nitrogenous and phosphatic 
fertilizers (excluding Eastern Europe) and 
44 per cent of the production of potash ferti- 
lizers (excluding the USSR whose produc- 
tion has so far not entered world trade). 

In the plastics industry one of the most 
notable advanccs has been made by Austria. 
whose nroduction has increased fourfold in 
the period 1950-54. In particular a start 
was made in the manufacture of pvc and 
transparent cellulose film. 

Germany showed the most substantial in- 
crease in the period 1950-54 but big increases 
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were al\o madc b) Italy. France and the 
UK. These four countries account for 90 
per cent of total European sales; Germany 
38 per cent. the UK 33 per cent, France 10 
per cent and Italy nine per cent. 

Of matcrials the most rapid expansion 
took place in group 39-02 which includes 
polythene, pvc. polystyrene, acrylic and 
most other thermoplastic materials. fol- 
Iowed by group 39-01, phenolic and amino 
plastics. alkyds and most other thermosetting 
resins. 

It i\ anticipated that the biggest expan- 
\ion in the next few years will bc in group 
39-02. New polythene plants. planned or 
in construction, will make a large and in- 
creasing contribution. The market for poly- 
thene is said to be largely untapped in 
Europe as a whole. Production of pvc and 
polystyrene arc also increasing. 

As a result of increasing production and 
higher productivity the prices for plastics 
materials in 1954 showed a downward trend. 

An annex to this report is devoted to a 
study of the sulphurous matcrials situation 
in 1954. Production of elemental sulphur 
in OEEC member countries is tending to 
decline. The high cost of Italian sulphur. 
and the resulting difficulties encountered in 
export markets is the main reason for this 
decrease. Sulphur production in France ha< 
now stopped altogethcr. 

Canada's Rapid Growth 
Task of the Chemical Industry 

T HE Canadian chemical industry faces a 
dual problem of keeping ahead of 

Canada's fast growing demands and develop- 
ing an increased export market to maintain 
a reasonable rate of production until home 
consumption catches uv with installed capa- 
city. said Mr. Victor G.  Bartram. of Mon- 
treal. president of Shawinigan Chemical5 
Ltd., addressing members of thc Manufac- 
turing Chemists' Association Inc.. at their 
fifth semi-annual meeting and winter con- 
ference in New York City. 

Mr. Bartram explained that the chemical 
industry. like any other. depended for its 
growth on consumer outlets and as Canada 
grew and developed so would industry. 
' And Canada is growing rapidly '. Mr. Bar- 
tram said. ' bolstered by a high rate of 
birth, immigration and one of the lowest 
death rates per capifn on record.' 

He predicted a total population of 
24.000,000 by 1975. with a labour force of 
9.000.000 compared with 4,500,000 in 1941. 

' On this basis', he said, ' o u r  gross 
national product which will be approxi- 
mately $26,000,000,000 this year, should 
more than double in that time and may 
amount to $57,000.000.000 to $58,000.000,000 
by 1975.' 

Canada's population, Mr. Bartram said. 
which to-day lived in 4,000,000 households. 
would require 6,000,000 to 7.000.000 house- 
holds in 1975. This represented at least a 
50 per cent increase, but 50 per cent wa.r 
not the whole story. Take the consumption 
of electricity in the home. for example, he 
said. At present. the average domestic con- 
sumption for each resident of Canada was 
3,000 kilowatt hours per year, which. w a ~  
much higher than the comparative US 
figure. There were plenty of household 
electrical appliances-refrigerators, electric 
stoves. washing machines-and other elec- 
trical equipment in use in Canada to-day 
because power was plentiful and cheap but 
it was predicted that each individual would 
require five times as much electricity in the 
home by 1975. 

Turning to  food production. Mr. Rartram 
said Canada to-day had about 3.85 acres of 
field crops per capita. This figure, he said, 
would probably drop to 2.75 acres by 1975, 
but people would be eating more and better 
because of technological advances in agri- 
culture :lnd greater use of fertilizers. 

Canada's highways at present were 
crowded with more than 3.500.000 motor 
vehicles, but by 1975 it was predicted there 
would be at least 10.000.000 vehicles. said 
Mr. Bartram. 

' These figures give some idea of the ovcr- 
all growth which will affect all industry. 
and the Canadian chemical industry must 
keep in step not only with these increased 
demands but must plan to keep ahead of 
them, as well as develop an increased export 
market to help maintain a reasonable rate 
of production at all times, o r  at least until 
home consumption catches up with installed 
capacity. 

' In some recent developments in Canada'. 
he explained. ' canaeity installed has been 
greatly in excess of expected domestic re- 
quirements. so in some lines Canada has a 
great surplus of productive capacity with 
very limited export possibilities in these par- 
ticular products.' 
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Spectrophotometric Titrations 
Speakers at Midland Section of SAC 

A MEETING of the Midlands Section of the 
Society for Analytical Chemistry was held 

on Wednesday, 9 November, in the University, 
Edmund Street, Birmingham. A discussion 
on ' Spectrophotometric Titrations ' was 
opened by Dr. R. A. Chalmers (University of 
Durham) and Dr. S. J. Clark (British Nylon 
Spinners). 

In introducing his points, Dr. Chalmers 
said that in the detection of an end point by 
s~ectrovhotometric methods it was necessary 
that one of the components of the reaction 
system should have a large extinction coefficient 
at some wavelength where the other com- 
ponents had only small ones. The change in 
the absorbance of this component was then 
determined during the course of the titration 
and plotted against the volume of titrant 
added ; the break-point in the curve was 
taken as indicating the end point, although it 
might not always coincide with the stoichio- 
metric end point. 

In the latter case it would be necessary to 
apply an empirical correction and the titration 
would have to be made in carefully controlled 
conditions. The simplest method of stan- 
dardizing solutions and determining corrections 
was to titrate varying amounts of standard 
solution and to calculate the results by the 
method of least squares. 

Spectrophotometric methods could be 
classified according to the component of which 
the absorbance was measured :- 

(i) The titrant. 
(ii) The substance titrated. 
(iii) A conventional indicator which showed 

a change in a physical property of the 
system by changing colour. 

(iv) A substance formed or liberated during 
the reaction. 

In all four cases it was possible to derive 
from theory the shape of the titration curve, 
and to determine the practicability of a given 
titration, given certain da.ta. As an example of 
the first type, consider the titration of 
magnesium with disodium ethylene- 
diaminetetra-acetate (EDTA) at pH 10 (1). 
From the absorption spectra it was seen that 
EDTA absorbs light of short wavelengths 
quite strongly whereas the magnesium chelate 
does not. If magnesium was titrated with 

EDTA at p H  10 and the absorbance at 222 mp 
was read at intervals, a plot of absorbance 
against volume of EDTA added showed two 
straight lines intersecting at the end point. 
The theory was obvious. Until an excess of 
EDTA was present the absorbance remained 
constant (ignoring dilution effects). As 
soon as the end point was passed and free 
EDTA was present the absorbance increased 
linearly with the concentration of excess 
EDTA in the solution. 

Second Class of Reactions 

The second class of reactions was exemplified 
by the titration of ferric iron with EDTA at 
pH 1.7 to 2.3 with salicylic acid present (2). 
The iron salicylate absorbed strongly at a 
wavelength of 525 mp, but the iron-EDTA 
complex and EDTA itself did not. As the 
reaction proceeded and the salicylate complex 
was converted into the EDTA complex the 
absorbance steadily decreased until it reached 
a constant value at the end point when con- 
version was complete and further addition of 
reagent had no effect on it. 

The third case covered the use of acid-base 
and redox indicators. The theory had been 
developed by Ringbom and his co-workers (3). 
The great advantage of using a spectrophoto- 
metric end point for acid-base titrations was 
that the end point could be read from the 
curve at an arbitrary but reproducible p H .  
This was particularly useful for the titration 
of very dilute solutions. If the first derivative 
of the absorbance with respect to volume of 
titrant added was plotted against volume 
of titrant, the point of inflection of the normal 
curve, corresponding to the pK of the indicator, 
appeared as a maximum. Similar considera- 
tions applied to redox indicators. 

The fourth class was the most difficult to 
treat theoretically, although in some cases 
the theory was similar to that of the first 
two types of titration. The type might be 
considered under two sub-headings ; reactions 
in which the reaction product was formed at a 
uniform rate during the titration, and reactions 
in which it was not. 

An instance of the first type was the EDTA 
titration of copper at pH 2.4 to 2.8 (2). The 
copper chelate had a greater absorbance at 
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745 mp than had either the metal ion or the 
EDTA. The absorbance increased linearly 
with the amount of EDTA added until the 
end point was reached, and then decreased 
slightly as the solution was diluted with excess 
titrant. 

The second kind was typified by the titration 
of calcium with EDTA using rnurexide as 
indicator. The theory of the titration had 
been worked out by Fortuin, Karsten, and 
Kies (4). Ringbom had also contributed an 
account of the theory of similar titrations 
(5, 6). From the absorption spectra it was 
seen that murexide absorbed light of wave- 
length 610 mp quite strongly, but the calcium- 
murexide complex did not. When the titra- 
tion was begun the solution being titrated 
contained free calcium ions (if the calcium 
present was in excess of the amount of murexide 
added), calcium-murexide complex, and a 
small amount of free rnurexide from dissocia- 
tion of the complex. As the titrationproceeded, 
the EDTA first formed a complex with the 
free calcium ions, and then began to extract 
calcium from the calcium-murexide complex, 
thereby liberating free murexide. The rate at 
which the murexide was released would 
depend on the stability constants of the two 
complexes and the relative concentrations of 
the components of the reaction system. 

If we denoted the ratio of the stability 
constants of the EDTA complex and the 
murexide complex by K, the concentration of 
free murexide by I, the total concentration of 
murexide by i, the concentration of free 
EDTA by T and the total concentration of 
EDTA added by t, then it could be shown 
that :- 

I = iTK/t + TK 

If the appropriate values were inserted for 
i, K and t, and T was calculated to a first 
approximation by assuming that no murexide 
complex was present, the curve for the absorb- 
ance of the indicator liberated (proportional 
to the concentration) plotted against volume 
of titrant added could be calculated. It had 
the same form as the curve determined 
experimentally. 

As might be expected, the theory was 
complex and needed to take into account the 
relative stability constants, the effect of pH on 
them, and the concentrations of the reactants. 
If reactants with suitable stability constants 
were chosen, neither the point of inflection of 
the curve nor the break-point obtained by 
extrapolation would coincide with the end 

point. If the concentrations of the reactants 
were varied the shape of the curve would be 
found to vary. From theoretical considera- 
tions it was p~ssible to state the conditions 
under which a sharp break, coincident with 
the stoichiometric end point, would occur in 
the titration curve. 

Tedious to Perform 

Usually, spectrophotometric titrations were 
tedious to perform since the titrant was 
added in small increments so that the end point 
was not passed before its approach had been 
detected. The titrations could be considerably 
speeded up, and their precision improved, by 
automatic recording of the curve. By use of a 
syringe micro-burette driven through a gear 
train by a synchr;onous electric motor, rapid 
stirring of the solution being titrated, and 
feeding of the output from the spectrophoto- 
meter cells into a differentiating and amplifying 
circuit, and high-speed recording to the 
derivative curve, it had been found possible (7) 
to titrate micro-quantities of calcium with a 
precision of & 5 parts per 1,000, and to titrate 
0.001 N hydrochloric acid with 0.1 N sodium 
hydroxide with a precision of 3 parts per 
1,000. If the solution could be stirred so 
efficiently as to prevent the appearance of 
transient colour changes near the end point it 
would be possible to introduce a second 
differentiating circuit and an automatic stop 
for the burette drive, so giving a completely 
automatic titrimeter. 

Following Dr. Chalmers' theoretical 
approach to the subject, Dr. Clark presented 
some practical aspects of spectrophotometric 
titrations which had arisen in a routine 
industrial laboratory. 

In a titration in which titrant, reactant or 
reaction product absorbs light, said Dr. Clark, 
a plot of absorbance against volume of titrant 
added would consist of two straight lines 
intersecting at the end point ; provided, of 
course, that the system obeyed Beer's law. 
The slopes of the lines would depend upon the 
nature of the absorbing species present at any 
stage during the titration and the curve would 
be more or less rounded in the vicinity of the 
end point, depending on the chemistry of the 
system under consideration. The titration 
curves were generally similar in shape to those 
obtained from amperometric titrations. 

The technique was of general use when the 
reaction under consideration was not complete 
at the equivalence point, but would go to 
completion in the presence of a reasonable 
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excess of titrant. Examples of such reactions 
were : precipitations involving moderately 
soluble precipitates, neutralization of very 
weak acids and bases, oxidation-reduction 
reactions involving couples of similar magni- 
tude and reactions which were slow to come to 
equilibrium at the equivalence point. The 
examples quoted below exhibited some of these 
defects, brought about, principally, because 
the titrations were performed in very dilute 
solution. 

The method was simple and made use of 
commercially available apparatus with but 
little modification. Absorptiohetric methods 
were in such widespread use that many 
laboratories now possessed, a t  least, a simple 
photoelectric instrument ; the majority of 
such instruments could be adapted for 
titrimetry. 

The method shared with amperometric 
titrimetry the advantage that the property 
being measured was a linear function of 
concentration, in contrast to potentiometry, 
for example, where a logarithmic function was 
measured. Moreover, it was applicable 
generally to neutralization reactions, whereas 
amperometry was not. The apparatus was 
simple to use and it was, in general, easier to 
maintain than electrometric apparatus. 

Application of the method to non-absorbing 
systems was often possible through the use of 
indicators. 

Dr. Clark showed a slide comparing the 
photometric and potentiometric titration of a 

M solution of a n  organic base. It was 
obvious that the photometric method allowed 
the more precise location of the end point. 

Great Sensitivity 

The sensitivity of the method was such 
that not only could small amounts of material 
be titrated, but very dilute solutions could also 
be used. This had the advantage that ordinary 
volumetric glassware could be employed and 
thus the titration was simply carried out. 

Other advantages of the method were the 
ability to detect colour changes in solutions 
absorbing at the same wavelength as the 
indicator, and an  improvement in precision 
resulting from the use of turbidimetric titration 
rather than direct turbidimetric or  nephelo- 
metric measurement. 

It would be seen from the above that the 
method was capable of doing some things that 
could not be done in any other way and that it 
was capable of improving the precision of a 
method. I t  could not be too strongly 

emphasized that no technique of detecting the 
end point of a titration could do more than 
this. , The accuracy was in general a function 
of the chemistry of the system and was un- 
affected by the method of end point detection. 

Modification Possible 

Any photoelectric instrument which was so 
constructed that a titration vessel could be 
placed in the light beam could be modified for 
photoelectric titrimetry. A modification of 
the Unicam SP 600 was described here by 
Dr. Clark. An extra cell carriage was required, 
the top plate of which was drilled to receive a 
burette tip and stirrer shaft. The holes were 
surmounted by short lengths of copper tubing 
painted matt black to reduce stray light. The 
tip of the burette and the exposed part of the 
stirrer shaft were similarly painted. It was 
important that stray light be reduced to a 
minimum since, particularly at  high absorb- 
ances, it caused a negative deviation from 
Beer's law. The effect would show itself as a 
gradual rounding of the upward branch of the 
titration curve. If this was attributed to 
incompleteness of reaction at  the equivalence 
point, then a serious error in the location of 
the end point might occur. The extent of the 
error would depend on the value of the 
absorbance at the end point and some types of 
titration would be affected more than others. 

'The instrument was checked for linearity 
by a blank titration using a solution of a 
coloured substance which was known to obey 
Beer's law. After a volume correction had 
been applied, the plot of absorbance against 
concentration would be linear up to the point 
a t  which the stray light error became detectable. 
Conditions must then be arranged so that this 
value of the absorbance was never exceeded 
during a titration. 

Magnetic stirring was preferred in general, 
although precautions had to be taken to 
guard against heating effects which might 
cause errors in absorbance readings. How- 
ever, because of the difficulty of fitting a 
magnetic stirrer into the SP 600, stirring was 
carried out by means of a glass rod to the 
end of which a glass ring was attached. 
Stirring was halted while a n  absorbance 
reading was taken. 

Titrations could be carried out normally 
in a 50 ml. beaker which fitted into a Perspex 
holder attached to the cell carriage. The 
beaker was held firmly in position by a thumb- 
screw. I t  was essential that the beaker did not 
move during a titration as optical irregularities 
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in the glass would cause a change in absorb- 
ance. Larger volumes could be titrated by 
modifying the shape of the titration vessel. A 
rectangular vessel, of glass o r  Perspex, which 
filled the whole of the available space, was 
convenient. However, it had rarely been 
found necessary to take a sample volume of 
more than 20-30 ml. 

Test Tube Adapter 

For  titration of small volumes of solution, 
the test tube adapter supplied by Unicam Ltd. 
was used. The titrant was added from an 
Agla micrometer syringe, fitted with a robust 
capillary, and stirrink was accomplished by 
means of a glass rod. 

The modifications were extremely simple 
and left the instrument available for normal 
spectrophotometric purposes. 

The routine determination of the equivalent 
weights of organic acids and bases formed 
an important part of the microanalytical 
service provided by his laboratory, said Dr. 
Clark. Often, only very small samples were 
available and photometric titration in non- 
aqueous solution provided a reliable means of 
analysis. The lower limit, for a fairly strong 
acid or  base, corresponded to a concentration 
of about 2 micro-equivalents in 20 ml. of 
solution (about lo4 M). This represented 
a sample size of the order of 0.2-0.5 mg. This 
could be reduced by at  least a factor of 10 by 
using a smaller volume for the titration. 
Larger samples of weaker acids were required 
since more concentrated solutions were 
necessary. In practice, a 3-5 mg. sample was 
used, the titrant being - 5 x M. 
A determination could be completed in about 
15 minutes, including calculation of volume 
corrections and plotting of the titration curve. 
I t  was only necessary to record absorbance at  
four to five points on the linear sections of the 
curve on either side of the end point. The 
precision was good ; standard deviation was 
of the order of 31 0.2 per cent. 

Ammonia could be determined by reaction 
with hypobromite in alkaline solution (8). 
Excess reagent was added, and the excess was 
determined either iodometrically or  by addition 
of excess sodium arsenite solution and back 
titration with hypobromite. Tartrazine acted 
a s  a reversible indicator in the latter titra- 
tion (9). The iodometric method appearcd 
to be the more sensitive, but it could not be 
applied in the Kjeldahl method described 
below because of interferences. Investigation 
of the iodometric finish was being carried out 

elsewhere (10). The work described here had 
been confined to  the arsenite titration, this 
being a development of a method due to 
Bhatty (11). 

The end point of the arsenite-hypobromite 
titration was detectable visually with reason- 
able precision using 0.01 N solutions, but at 
greater dilutions the colour change was poor. 
However, if the titration was followed photo- 
metrically, precision was good using 2 x lo4  
solutions. Practically, this meant that as 
little as 0.2 ppm of ammonia nitrogen could 
be titrated using ordinary volumetric glassware. 

In  a typical curve the first inflection point 
might be expected to correspond to the point 
where all the arsenite had been titrated and 
where reaction with the indicator started. 
However, both reactions proceeded concurrent- 
ly, some indicator being consumed when each 
increment of titrant was added, as shown 
by the decreasing absorbance of the solution 
during this part of the titration. Thus the first 
inflection had no quantitative significance. 
The second inflection corresponded to complete 
reaction with the indicator. I t  was only 
necessary to  plot the section of the curve 
containing this second point of inflection in 
order to  determine the end point. 

The indicator blank was large, representing 
about 0.70 ml. of 4 x 10-'N hypobromite 
per 0.1 ml. of indicator solution, but it was 
constant and only needed to be determined 
once for a given batch of indicator solution. 
A fairly high concentration of indicator was 
required in order that the part of the curve 
up to the second inflection be linear. 

Considerable Simplification Possible 

The titration could be simplified consider- 
ably and the undesirable indicator blank 
eliminated by titrating excess oxidant directly 
with indicator solution. The reaction was 
stoichiometric over a wide range of con- 
centration. 

The method had been applied to the deter- 
mination of trace amounts of ammonia in 
reasonably pure aqueous effluent solutions. 
It was more rapid and more precise than the 
usual colorimetric methods. 

The method had also been applied success- 
fully to  the ultramicro Kjeldahl determination 
of nitrogen. The advantage of the hypo- 
bromite reaction in this connection was that 
distillation of the digest was unnecessary, 
provided a suitable catalyst was employed. 
The complete determination was effected in 
one vessel, thus minimizing errors due to  





26 THE CHEMICAL AGE 7 Janlrary 1956 

previously except that the solution was 
illuminated from below. The monochromator 
of the spectrophotometer was not used. 

The titration of sulphate with CAD had 
been examined, but the system was too 
sensitive to small changes in pH to  be of value. 

Good results had been obtained in the 
titration of small amounts (0.1-1.0 mg.) of 
potassium with tetraphenyl boron : the 
method had found routine use in the titration 
of potassium salts of organic compounds. 

Discussion Period 

At this point the meeting was opened for 
discussion and for questions to be put to the 
two speakers. Much interest was shown in 
Dr. Chalmers' automatic spectrophotometric 
titrimeter. When questioned about the 
possible commercial appearance of this 
instrument, Dr. Chalmers said that it could be 
much condensed from its present somewhat 
bulky form, e.g. by the substitution of tran- 
sistors for power packs, and so on. A difficulty 
in handling the apparatus at present was the 
complicated switch procedure, the six switches 
which were employed needing to be operated 
in a definite order. Some further figures were 
provided by Dr. Chalmers to  bear out the 
accuracy of the automatic titrations as out- 
lined already. It had been shown that calibra- 
tion of the syringe micro-burette was essential. 

T o  an  enquiry about the application of his 
method of ammonia determination to  reason- 
ably pure aqueous effluent, Dr. Clark said 
that the effluent for which the method was 
developed was unusually pure and no pre- 
liminary distillation of ammonia from it was 
necessary. Nitrogenous materials containing 
free amino groups etc. which were normally 
present in effluents, w o ~ ~ l d  naturally interfere 
by virtue of the hypobromite attack on them. 

Dr. Clark was asked if there were any 
noticeable temperature effects when carrying 
out' spectrophotometric titrations a t  the low 
concentrations of solutions he had mentioned. 
Overhead stirring had apparently caused no 
such effect so far, although interference would 
be likely in the case of magnetic stirring. 
Dr. Chalmers said that in his automatic 
method, even though the rate of stirring was 
exceptionally high, the titrations were com- 
pleted so quickly that there was n o  appreciable 
temperature rise. The laboratory temperature 
changed so little normally that no interference 
was forthcoming o n  this account. As to 
sharper end points and greater precision by 
working with very dilute solutions, Dr. 

Chalmers thought that the end points were 
definitely sharper, but the precision was not 
necessarily altered. The precision of spectro- 
photometric titrations as compared to  ampero- 
metric was brought up, and Dr. Clark was of 
the opinion that it depended largely on the 
system in question although there was not 
much to choose between the two. 
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Shawinigan Sales Rise 
SHAWINIGAN Chemicals Ltd. improved 
its volume of sales during the year and ex- 
pansion is being continued. This was an- 
nounced by Mr. J. A. Fullcr, president of 
Shawinigan Water & Power Co., the parent 
company. He also announced that a new 
sulphuric acid plant will be built a t  Shawini- 
gan Falls, Quebec, by Shawinigan Chemi- 
cals. 

Business also improved this year for 
Shawinigan Chemicals subsidiary and asso- 
ciated companies, Mr. Fuller said. Both B h  
Shawinigan Ltd. and St. Maurice Chemicals 
Ltd. were working to  capacity. Canadian 
Resins & Chemicals Ltd.. another associated 
company. was also operating a t  full capa- 
city. and to  meet increasing demand, the 
plant at ShawiniganFalls was being expanded. 

A large expansion programme was also 
being undertaken by another associated com- 
pany in the US, the Shawinigan Resins 
Corp., owned jointly by Monsanto Chemical 
Co. and Shawinigan Products Corp., a 
wholly-owned subsidiary of Shawinigan 
Chemicals. Shawinigan Resins was adding to  
its plants at Springfield. Mass.. and was 
building a new resin manufacturing plant at 
Trenton. Michigan. This plant would make 
possible the increased production of the 
vinyl resin used in the important interlayer 
sheeting for auto safety glass. 
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Keep the Gas Safe 
by HENRY ALLEN 

(The Yale and Towne Manufacturing Company) 

N the sphere of industrial accidents gas 
an s high as a potential hazard, and the I, k 

urgent need for clearly defined safe work- 
ing practice in connection with gas in all 
its forms and uses is of paramount import- 
ance both to the factory occupier who has 
overall responsibility for accident preven- 
tion and to the engineer who m ~ ~ s t  install 
and operate the equipment. 

The statutory regulations are well enough 
known and the several official publications 
such as the memorandum ' Safety in Design 
and Operation of G a s  Heated Ovens and 
Furnaces ' (Factory Department Form 1856 
HM Stationery Office. 6d) are familiar texts. 
but there remains the need to define detailed 
points of policy and. above :ill. to train and 
educate personnel in safe working habits. 

It is lamentable, for instance, how many 
accidents occur every year during the light- 
ing up of gas-fired furnaces and ovens, bc- 
cause cocks and taps are partly o r  fully open 
when they should be closed. A case offi- 
cially reported recently occurred with a 
large boiler equipped to burn blast fur- 
naces gas as its normal fuel. with standby 
equipment for coke oven gas. The boiler 
had been under repair. A fireman checked 

equipment in preparation for the lighting up. 
closed the cocks, and on the following day 
opened the main valve on the ga's supply 
and a bleeder valve near the burners to 
purge the supply pipe of air. He  then 
closed the bleeder valve. lit three pilot lights 
and inserted them into the furnace. 

Burner Cocks Opened 

The boiler exploded and post-accident 
investigation revealed that a maintenance 
team had visited the boiler and after 
checking the cocks had opened and left 
open the burner cocks with the result that 
gas was flowing into the furnace throughout 
the gas supply pipe purging period. 

The blast furnace gas supply was equipped 
with safety devices. including low pressure 
cut off which prevents the gas being turned 
on if the burner cocks are  left open, but 
there were n o  safety devices at all o n  the 
standby equipment-and the standby equip- 

ment for coke oven gas was being used on 
this occasion. The accident emphasized the 
principle that standby equipment must be 
as competently protected as normal equip- 
ment. It also stressed the inexcusable care- 
lessness of maintenance men not completely 
trained in safe working practice. 

'What I know is what I picked u p  my- 
self.' a maintenance employee told the offi- 
cials at  a recent inquiry into the death of 
a m:in killed at a gasworks. It was a com- 
mentary on the primary need for organized 
training where gas is used. The deceased 
operator fell through an uncovered man- 
hole into a coke hopper at a gasworks. In 
a rescue attempt, another employee fell and 
both lost their lives while 14 others 
suffered from the effects of fumes. 

Breathing Apparatus Not Checked 

Evidence was given at  the inquiry that the 
cylinders of the breathing apparatus that the 
would-be rescuer wore was last checked 
about three months before the accident, 
when it was found that the pressure in that 
used by the dead man showed the cylinder 
to be half full. The employee responsible 
for the cylinders then said that he  had no 
training; he obviously should have been in- 
structed in Section 27 of the Factories Act 
1937, amended by Section 11 of the Fac- 
tories Act 1948. which requires that breath- 
ing apparatus must be examined by a com- 
petent person at least every month. 

Such accidents illustrate hazards that can 
and should be anticipated and guarded 
against. But gas in its complexity has a 
way of causing the unusual accident that 
occurs when, it seems. normal safety ' 

techniques have been scrupulously followed. 
When such an accident happens. thorough 
post-accident investigation is essential both 
to analyse the circumstances of the case 
under review and for the defining of future 
policy. A recently reported case exempli- 
fies this unexpected quality of some acci- 
dents. 

An explosion occurred in a gas-heated 
box oven of orthodox construction. I t  had 
a loose roof, calculated to function as an 
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explosion relief, and was fitted with a 
thermocouple type automatic pilot. The 
pilot flames consisted of one which heated 
a thermocouple to keep the automatic pilot 
valve open, and one eight inches long to 
light the main burner. The two pilot flames 
were joined by a short slot in the head of 
the burner. 

The oven exploded when the gas to the 
burner was turned on. Analysis later 
revealed that part of the pilot head was 
choked so that the main pilot flame was 
suppressed whereas the small pilot flame 
was still alight and playing on the thermo- 
couple; therefore the automatic valve was 
still held open. What had happcned was 
that the automatic pilot had no chance to 
operate competently owing to the obstruc- 
tion of the pilot flame by tar or scale. 

Hazards from Tar 

Tar is hostile to any gas device and can 
and does produce danger and create 
hazards. It can, furthermore, affect pro- 
duction controls as, for instance, causing a 
relay valve to stick in the closed position 
when it should be open. 

The loose ro0.f had, as anticipated, func- 
tioned as an explosion relief, but the oven 
was, characteristically, somewhat fragile and 
i t  was suggested after the accident that 
better policy for the future would be to  
make the back as well as the roof into an 
explosion panel, further to enable the 
ordinary box oven to withstand the sudden 
application of even small internal pressures. 

Explosion reliefs, if correctly sited and of 
suitable construction. can greatly reduce the 
damage and possibility of injury resulting 
if an explosion should occur. Factors 
affecting explosion risks should be known 
by all personnel, as for instance. that air- 
gas mixtures within the limits of 19: 1 to 
2: 1 are explosive and that maximum 
violence is obtained with a mixture of 
approximately 4.5 : 1. 

Many of the hazards that arise with flame 
extinction can be effectively guarded against 
if a gas appliance is properly installed. It 
is generally accepted. for instance, that all 
natural drausht flued appliances should in- 
corporate a draught diverter in the flue and 
have an approved terminal at the external 
end of the flue, the draught divcrtcr pre- 
venting down draught affecting flame 
stability. Furthermore it is now almost 
standard practice that flue dampers. if fitted 

should be interlocked with the gas main 
valve or permanently locked in position or 
have one third of their area cut away. 

As for flame failure devices, there is 
adequate official help available in the in- 
stallation and use of each of the three prin- 
cipal types of flame failure devices at pre- 
sent operating; bimetallic and thermal ex- 
pansion. thermo-electric, and electronic. It 
has to  be borne in mind however that 
bimetallic and thermal expansion types are 
unsuitable for many purposes because of 
the slowness of reaction of the bimetallic 
element, the failure due to fatigue of the 
element and the limited working life of the 
element. and, because the maximum tem- 
perature at which the element can be 
operated is below 500°C, this type of device 
is useless for high temperature appliances 
such as furnaces. 

Similarly, the temperature that most 
thermocouples will withstand makes them 
unsuitable far furnace protection. Electronic 
types are now admitted as the most satis- 
factory at present obtainable. They have 
quick reaction coupled with the property of 
failing safe under most conditions. Where 
multi-burner protection is required. the 
safest method is undoubtedly to fi t  a separate 
device to each burner. 

Many appliances used in industry which 
are gas-fired will in themselves demand 
safety techniques quite apart from the fuel. 
but the whole picture of the operation has 
to be studied for the formulation of a code 
of practice that will also cover the hazards 
of gas. Where gas is used in an industrial 
process or industrial setting, there too, will 
be the human element, that all powerful 
factor in accident causation. To  deal with 
that problem two approaches are essential 
-the training of the worker in full appre- 
ciation of the hazards and of precautionary 
techniques. and the definition of an .operat- 
ing policy that will reduce those hazards 
to a minimum. 

Speeding Sodium Bicarbonate Imports 
India has decided to issue additional 

licences for the import of sodium bicarbon- 
ate to established importers on the basis 
of 10 per cent of half of their best year's 
imports. To  ensure quicker supplies 
against these additional licences, the period 
of their validity will be restricted to three 
months from the date of issue. 
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Factory Accidents, 1954 
Chief Inspector's Report 

T HE Annual Report of the Chief Inspec- 
tor of Factories for the year 1954. 

published early last month by HMSO 
(price 8s.), states that during the year under 
review there has been for the second time 
~ince the war years an appreciable increase 
in the total number of accidents. In fac- 
tories only. the number of accidents in- 
creased from 158,597 to 161,458, an in- 
crease of 1.8 per cent. Accidents occurring 
at other places within the purview of the 
Factories Acts increased from 23.040 to 
23,709. an increase of 2.9 per cent. The 
total number of accidents reported during 
the year was 185,167, compared with 181.637 
in 1953. The number of fatal accidents in 
all premises under the Acts decreased to 
708. 

In factories only, the accident rate per 
thousand workers was 92.4 for 1954. The 
rate for all workers in 1953 was 22.7 and 
in 1952 was 22.5. The report states that 
the small variation in rate during the last 
three years is due to a number of factors. 
the significance and effects of which are 
difficult to assess and analyse. Since 1952. 
industrial production has been steadily 
rising. This has not merely involved an 
increase in the number of persons employed. 
but has involved more overtime working. 
less short-time working. an increase in the 
tonnage of materials handled, and, perhaps 
most imuortant of all. the absorption into 
the ranks of the employed population of 
many persons who are taking employment 
in factories for the first time and are un- 
familiar with industrial hazards. 

Never too Old to  Learn 

The report goes on to quote the example 
of an accident that occurred to  a man aged 
57. by profession an entertainer. who had 
never worked in a factory before. He  lost 
the tip of his third finger. right hand. on 
the bclt and pulley driving a machine. The 
drive was near a wall and fencing consisted 
of a gate at the end of the machine. He 
had opened the qate and tried to put the 
belt on while thc machine was in motion. 
'There is a tendency to think.' savs the 
report. ' that adult men are not in need of 
instruction. although firms realize that when 

young persons start work in factories, they 
must be protected by some training and 
supervision, on account of lack of experi- 
ence.' 

According to the report, 457 accidents due 
to inflammable liquids were reported in 
1954, and of these 10 were fatal accidents. 
The corresponding figure for 1953 was 425, 
including 20 fatalities. 

Welding Explosions 

' As in 1953,' the report continues, ' the 
most common type of accident associated 
with inflammable liquids was the explosion 
of drums, tanks and similar enclosed vessels 
when heat was applied by welding or  cutting 
torches etc. Most people nowadays 
realize that precautions must be taken before 
such work is done, but few appreciate the 
kind of precautions necessary and how 
thoroughly the precautions must be carried 
out if explosions are to be prevented. A 
placard (Form 386) is available from HMSO. 
which contains advice concerning the pre- 
paration of drums. tanks etc.. before weld- 
ing, soldering or flame-cutting. A copy of 
the placard could with advantage be posted 
in every workplace in which the risk of this 
kind of explosion may arise.' 

Some of the explosions reported during 
1954 occurred because welding or  flame- 
cutting was carried out near to but not 
actually on 'empty '.drums or  tanks prhich 
had contained inflammable liquids. or .other 
inflammable or  explos.ive material. and 
which had not been made safe. ' In  one 
such case.' says the report. ' a  man was 
using an oxy-acetylene torch to cut down 
some iron railings in a factory yard; close 
to the railings was a dumping ground for 
obsolete vessels. scrap etc.; one of these 
vessels was a steel tank approximately four 
feet long and three feet in diameter which 
had been on the dump for 10 years and 
which had contained a nitro compound. 
S p ~ r k s  resulting from the use of the oxy- 
acetylene torch on the railings entered an 
opening at the top of the vessel and there 
was an immediate explosion. One end of 
the vessel was blown 300 yards. The man 
was injured by the blast and also by his 
burning clothing. " Empty " paint drums. 
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oil drums. etc.. left lying about can be just 
as dangerous.' 

During 1954, there was a slight but not 
significant decrease in the total number of 
gassing cases reported as compared with the 
number reported in 1953. There was no 
significant change in the numbcr of fatali- 
ties and the ratio of fatal to total gassing 
cases remain3 at the high figure of nine per 
cent. 

Gassing Accidents 

The total numbcr of gassing accidents 
would be substantially reduced if the acci- 
dents occurring during maintenance work 
were eliminated, as many could be. the re- 
port declares. ' In particular, of the acci- 
dents which are caused each year by carbon 
monoxide, nearly half are mainly due to 
lack of care during maintenance work. Somc 
of the things which are done during main- 
tenance work can be ascribed to misjudg- 
ment of the risks involved, but some are 
less excusable. The precautions to  be taken 
before entry into plant. for instancc. should 
be well known to everyone in charge of 
plant in which there may be any kind of 
toxic gas o r  deficiency of oxygen.' 

The report goes on to say that when ex- 
ternal work is to be done on plant, it is too 
often assumed that, because the job is in 
the open. thcre can be no risk. 'This 
assumption is erroneous for. when gas is 
leaking. local concentrations can be quite 
high. as some of the following accidents 
show. Compressed-air breathing lines are 
now quite commonly found in steelworks 
and chemical works, and still greater use 
can be made of this simple but effective pre- 
caution.' 

Cases of gassing by carbon monoxide re- 
ported during the year totalled 113 (includ- 
ing 14 fatalities) compared with 121 cases 
(including 19 fatalities) during the previous 
year. 

Cases of gassing by sulphuretted hydro- 
gen included one in which a washer attend- 
ant. aged 45, at  a tar distillation plant, was 
fatally gassed and a foreman who went to 
his rescue was also affected. Thc tor, di5- 
tillate was being subjected to a series of 
washes to remove imvurities; the washer 
attendant was found lying in the open about 
10 ft. away from an open-top waste tank. 
at  about 8 p.m. on a still. heavy evening. 
The foreman who went to his assistance was 
overcome. but managed to stagger away 

from the fume-laden area before wllap- 
sing, and recovered after treatment. Artifi- 
cial respiration was given to the other man. 
but he died soon after admission to hospital. 
Post-mortem examination next day showed 
the cause of death to be acutc heart failure 
due to the inhalation of a vapour or gas 
having a toxic or  anaesthetic effect. A 
caustic wash for the removal of sulphide 
had been run off into the waste tank and 
followed by a conccntrated sulphuric acid 
wash. which was by mistake run into the 
same waste tank. The  strong acid 
neutralized the caustic and liberated the sul- 
phides as sulphuretted hydrogen. On the 
morning after the accident the air over the 
open tank was found to contain 0.01 per 
ccnt sulphuretted hydrogen. 

Another gassing accident quoted in the 
report concerned a process operator. aged 
40. in a chemical works who. with another 
man. was discharging a rail tanker contain- 
ing chlorine. After attaching a discharge 
coil the valve was opened and there was an 
escape of chlorine gas. Both men, who 
were trained personnel. inhaled some 
chlorine as they moved away. but one of 
them returned to stop the leak. while the 
other went to fetch two respirators. When 
he returned. his mate was vomiting and 
coughing. The latter was treated immedi- 
ately at  the works surgery by the doctor 
and nurse, and was away from work for a 
week. ' In spite of strict instructions,' says 
the report. ' tha t  respirators were to be 
worn a t  the "alert" during the attachment 
of the discharge coil and actually worn when 
the valve was opened, neither of the men 
had carried out these instructions. The 
works was ncwly built in a rural area and 
the firm had thc problem of educating local 
workers in the nature of the hazards likely 
to be met. although the key personnel and 
supervisors had had long experience in 
chemical manufacture. After this occur- 
rcncc further training in safe methods of 
working was given.' 

Trichlorethylene Poisoning 

A further case of gassing concerned a 
scalel-, aged 49, and his mate. employed by 
contractors. who were scraping out sludge 
from the bottom of a drained trichlor- 
ethylcnc storage tank. each taking a half- 
hour spell in turn and wearing breathing 
apparatus with a fresh air supply. Com- 
pressed air was being blown into tho tank 
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during the operation. The scaler was seen 
to be in difficulty and was pulled out 
through one of the two manholes, 18 in. 
in diameter. He was then unconscious, but 
was resuscitated by the Fire Brigade and 
removed to hospital, where he was treated 
with oxygen. It was thought that the face- 
piece of his breathing apparatus was not 
properly adjusted and that he may have 
breathed fumes given off by the sludge, 
which was being agitated by the entry of 

r compressed air. The firm was advised 
to keep a second breathing apparatus 
readily available for work of this kind; ven- 
tilatior1 of the bottom of the tank by cxtrac- 
tion of a,ir was recommended as being safer 
practice than blowing in compressed air. 

During 1954. 143 blood examinations 
were made of luminizers. and 14 of per- 
sons employed in cleaning luminizing depart- 
ments. Clinical examinations showed that 
their general health was on the whole good 
and such disorders of health as were me- 
sent were not attributable to hazards of 
the work. Blood abnormalities were not 
serious and followed closely the variations 
observed in former years, but there was a 
slight incidence of absolute as well as rela- 
tive lymphocytosis. 

Skin lesions. possibly causcd by hettr 
radiation. were observed in five luminizers. 
Four of these were using an automatic 
method of application. and exposure was 
related to the cleaning of the sumps of the 
machines. At a second examination, six 
months later, after protective measures had 
been strengthened. the skin lesions had 
healed. 

Radioactivity Exposure 

Four firms carrying out luminizing failed 
to use the National Physical Laboratory's 
facilities for film estimations of radiation 
exposure; the reason given was that so 
little continuous luminizing was being done 
that it was difficult within the period of 
activity of the film to achieve the recom- 
mended two weeks' exposure. Films, sub- 
mitted by 1 1  firms showed exposures of 
0.05-0.20R per week: nine firms' records 
showed levels which were closely approach- 
ing the maximum permissible dosage rate 
of 0.3R per week, while at thtee firms there 
was evidence of combined beta and gamma 
radiations above this level. 

The deaths occurred in 1954 of two men 
last employed in radium research 19 years 
ago. states the report. One was employed 

as a laboratory assistant,. the other in 
charge of a chemico-physical laboratory, 
preparing radium salts and radon for thera- 
peutic purposes. 

The laboratory assistant, after two years, 
left in 1935 owing to the condition of his 
hands. one of which was operated on in 
1947 for removal of a wart and an ulcer. 
Further operations on the hands were per- 
formed ' from 1951 to 1953, and death 
occurred in 1954 from an extensive car- 
cinoma in the right axilla. 

Three Amputations 

The second man was in contact with 
radium and radon from 1910 until 1935. 
except for an interval from 1914-1918. His 
hands were first affected after six years' 
employment and three amputations were 
performed during the next 20 years. His 
blood picture durins this time showed leuco- 
penia and anaemia, which became severe in 
1954. Bone marrow biopsy at this time in- 
dicated a leukaemia. It was estimated dur- 
ing life that he had a fixed radium body 
burn of between 0.12 and 0.49 microcurie. 

The report states that during the year 
there has been a renewed interest in the 
possibility of formulating a safety colour 
code. ' Although this matter was explored 
some years ago and considered impractic- 
able, the idea persists, as is shown by the 
fact that factories here and there have been 
adopting simple codes of their own making. 
These codes are usually initiated by manage- 
ments who feel that colour can be used as 
an adjunct to training. supervision and 
phvsical safeguards. 
' The realization is growing,' continues the 

report, ' that any safety colour code must 
be the essence of simplicity and convey an 
immediate message, also that the colours 
chosen must not clash in any way with 
traditional associations. From this it would 
appear that a simple code of three wlours, 
red (for danger and fire-fighting appliances). 
orange (for caution) and green (for safety 
equipment), together with black and white 
for contrast markings, could be formulated 
with a reasonable hope of success. Work 
is now proceeding on this basis and it is 
hoped that a simvle. effective and easily 
understood code will be formulated. Never- 
theless. it must be understood that any 
colour code for safety, useful as i t  may be. 
cannot be a substitute for phys,ical measures 
for the safeguarding of any hazard.' . 
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Key Industry Duty List 
T H E  Board of Trade ha\ madc the Safe- 
guarding of Industries (List of Dutiable 
Goods) (Amendment No. 9) Order. 1955. 
adding the following to the list of chcmi- 
cals liable to Key Industry Duty :-Androst- 
5-en-3P-ol-17-one, androst-5-en-3P-01-17- 
one acetate. barium P-2-ethyl-n-butoxy- 
propionate, barium glucose-1-phosphate. 
barium glucose-6-phosphate. barium laurate. 
n-butyraldoxime. cadmium P-2-ethyl-n- 
butoxypropionate, cadmium laurate, calcium 
glucose-1-phosphate. calcium glucosc-6- 
phosphate. calcium p-hydroxybenzoate, p- 
chlorophenyl isocyanate, choline hydrogen 
tartrate, 3-cyanopyridine, Ccyanopyridine, 
3 : 3-di-(p-acetoxyphenyI)oxindoie. di-n-butyl- 
tin dichloride, 2 : 4-dichlorophenyl isocyan- 
ate, 2-dimethylaminoethanol, aa-dimethyl- 
benzyl hydroperoxide. diosgenin, n-dodccyl 
gallate, 5-ethyl-a-picoline, 17-ethynyl- 
androst-ene-3.D : 17P-diol. 

Glucose-1-phosphoric acid. glucose-6- 
phosphoric acid. n-hexadccyl gallate. mag- 
nesium glucose-1-phosphate. magnesium 
glucose-6-phosphate, methyl isopropcnyl 
ketone,l-methylpyrrolidine. methyl vinyl 
ketone, n-octadecyl gallate, dipotassium 
glucose-I-phosphate, dipotassium glncose-6- 
phosphate. pregna-5 : 16-dien-3P-oI-2O-one, 
pregna-5 : 16-dien-3hl-20-one acctate, preg- 
na-5 : 16-dien-38-01-20-one acetate oximc, 
pregn-5-en-3P-01-20-one prcgn-5-en-3P-01-20- 
one acetate. disodium glucose-1 -phosphate. 
disodium glucose-6-phosphate. tetracycline 
hydrochloride. n-tetradecyl gallate, thial- 
barbitone, tri-n-butyltin acctate, triethyltin 
acetate. trimethylaminetricarboxylic acid 
salt.;, dipotassium trimethylamine-aa'aP'-tri- 
carboxylate, tripotassium trimethylamine- 
aa'a"-tricarboxylate. disodium trimcthyl- 
amine-aa'aT'-tricorboxylate. trisodium tri- 
methylamine-aafa"-tricarboxylate. tripiper- 
azine dicitrate. 

The  Order, which camc into operation on 
21 December 1955 is published as Statu- 
tory Instrtuments 1955 No. 1897. Copies 
may be obtained from HM Stationcry Officc. 
price 2d. by post 3+d. 

New Address 

On 1 January Dowty Nucleonics Ltd. 
moved from Vittoria House, Cheltenham, to 
new research laboratories and offices at 
Brockhampton Park. near Andoversford, 
Gloucester. Tcl. : Andoversford 391 13,. 

Fertilizer Plant in SA 
PLANS to build a fertilizer factory at 
Sasolburg in South Africa next to  the 
Government oil-from-coal plant have been 
made by Fisons. Estimated cost is 
£3,500,000 and the factory will be the 
largest fertilizer plant up-country, where 
South African consumption is highest. 

Phosphate from Foskor and ammonium 
sulphate from Sasol will be used and it is 
hoped to  produce 100,000-200,000 tons of , 
superphosphate and 150,000-300,000 tons of 
mixed fertilizers per year. The factory may 
also produce sulphuric acid and return 
nitrogen or ammonia to  Sasol for the oil- 
from-coal process. Preparations are ex- 
pected to take two years. 

The Fiscns group already has plants near 
Cape Town. Durban, Lusaka and Dagga- 
fontein. 

The large fertilizer plants have pre- 
viously been a t  the coast because rock 
phosphate was imported. With the starting 
dp of Foskor in Northern Transvaal the 
raw material had to be transported to the 
coast, processed there and sent back t o  the 
interior. 

Earlier this year the chairman of Sasd  
invited private enterprise t o  start factories 
in the interior to process Sasol and Foskor 
products. 

0 bituary 
MR. V. BINNS. B.Sc., M.Sc., F.R.I.C.. 

area chemist in c h a r ~ e  of the British Rail- 
ways Research Chemical Laboratory at 
Crewc. dicd at his home in Tunbridge Wells. 
Kent, aged 57, on 15 December. Thc 
funeral was at Llandudno, North Wales, on 
20 December. 

SIR JAMES DUNN, Bt.. chairman and pre- 
sident of the Algoma Steel Corp. of 
Ontario, died at St. Andrews. New Bruns- 
wick. on 1 January. aged 81. 

MR. GEORGE E. THOMSON. who died 
recently at Stoke Poges, aged 90, who for 
many years a leading figure in the Scottish 
chemical industry. He was chairman of 
James Millar. Son & Co. Ltd., of Glasgow. 
:I firm he was associated with for more than 
70 years. Mr. Thomson was appointed a 
director of the firm after the First World 
War, and became thc chairman in 1941. 
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OVERSEAS 
Indian Paint & Varnish New Research Centre 

The Indian Govcrnmcnt has decided that Mr. Axel Wcnner-Gren, the Swedish 
the export of paints, varnishes and enamels financier. is to finance an international re- 
should continue to be licensed freely during search centre which is to be built in Stock- 
1956. holm. Estimated cost of the centre when 

Nuclear Research Contribution completed will be about £700,000. 
A Dutch Government memorandum to the US Water Purifier 

Lower Chamber of the States-General dis- US Army engineers have developed a 
closes that the Government intends to mobile water-purifying unit capable of 
increase Holland's contribution to the making radioactive water safe in 30 minutes. 
European Organization for Nuclear Re- The unit, a of filter and 
search by 250,000 guilders, to 1,250,000 chemical treatment of water, is said to have 
guilders. solved the problem of water contamination 

Derelict Mine Restored caused by fallout from atomic explosion. A copper mine which has been derelict 
and flooded for 28 years in Northern Rhode- Indian Salt Exports 
sia is shortly to go into production. The Indian Government has decided that It is 

validity of all licences for export of salt, the Mtuga mine, 100 miles north of Lusaka 
The company bringing it back into servic; which remain wholly or partly unutilized at 

the end of December 1955, may be extended js Magundi Copper Mines & Minerals Ltd. 
until the end of March 1956. 

0 1 1  Refinery Inaugurated 
The King of Greece laid the foundation US Synthetic Rubber Plant 

stone of the oil refinery at Aspropyrgos, Goodrich-Gulf Chemicals, of Cleveland, 
near Lake Koumoundouros, recently. Ohio, is to buy the US Government's syn- 

New Department thetic rubber factory a t  Institute, West 

The formation of an electric products de- Virginia. for $1 1,000,000. The plant is the 

partment of Linde Air Products Co. (form- largest of the 'ynthetic rubber factories 

erly ~ ~ ~ i ~ i ~ ~  Oxygen a division of built by the Government during the war. 

Union Canada Ltd., has been an- The decision to sell it is subject to review 

nounced. Mr. Gordon Murphy, B.A., by the Attorney-General who must decide 
P.Eng., has been appointed general manager. if the sale is not contrary, to the American 
with Mr. John W. Ross, B.A., P.Eng., ns Anti-Monopoly laws. His findings will be 

operations manager, and Mr. S. J. Car- Sent Congress by l 3  January. 
michael as sales manager. The announce- Australian Research 
ment said that the electric products depart- Broken Hill Proprietary has almost com- 
ment, staffed by engineers and specialists, pleted the setting up of a central research 
is assuming full responsibility for the organization for the Australian iron and 
manufacture, development, sale and servicing steel industry at Newcastle (NSW). It will 
af Linde's electric equipment and processes. initiate research under six major sections 

Indian Uranium & Thorium -ores. coal, coke and other fuels, combus- 
Dr. J. C.  Ghosh, of the Indian Planning tion. chemistry. physics and alloys. Pro- 

Commission, stated recently in Calcutta that fessor H. Warner. professor of metallurgy. 
if lndiaVs uranium and thorium reserves Melbourne University, is to become director 
were utilized for atomic reactors, the coun- of the establishment in the New Year. 
.try would have enough energy resources to Indian Creosote & Grycerine 
maintain a standard of living equal to that The Indian Government has decided that 
of the US for 200 years. India had re- creosote oil (light) should continue to be 
.serves of uranium ore which might give licensed frecly on shipning bills up to the 
15,000 tons of uranium metal on extraction. end of 1956 to all permissible destinations 
It also had reserves of 180,000 tons of othcr than the Portuguese ~osscssions in 
thorium in readily extractable form. Re- Tndia. A limited quota of refihed glycerine 
serves of Indian high-qrade iron ore for export by non-manufacturers during 
exceeded 10,000.000.000 tons. January-June 1956 has been- released. 
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PERSONAL 
MR. C. M. SLOCOMRE has been elected :o 

the board of Samuel Fox & Co. Ltd. with 
etTcct from 1 January. 

MR. H. P. O'BRIEN, who joined British 
Nylon Spinners as company secretary in 
1947. has been appointed a director of the 
company. 

IMR. A. R. M. GEDDES, a director of the 
Dunlop Rubber Co., has been elected chair- 
man of the council of the lntcrnational 
Road Federation. 

MR. F. B. HOWARD-WHITE. M.C. M.A., 
has been appointed to the delegate board of 
the Mond Nickel Co. Ltd. with effect from 
21 December. Educated a t  St. Paul's 
School and at Cambridge, Mr. Howard- 
White joined Mond Nickel in 1920. In 
1928 he was called to the Bar, and in 1938 
was appointed joint secretary of Mond 
Nickel. In 1951 he was made a director of 
Birlec Ltd., a position he gave up  when that 
company ceased to bc part of the Mond 
Nickel organization. In May last year he 
was appointed a director of Henry Wiggin 
& Co. Ltd. Mr. Howard-White is a mem- 
ber of the Colonial Office Advisory Com- 
mittee on Colonial gcology and mineral 
reSources. 

Samuel Fox & Co. Ltd. announce that 
MR. A. C. BRIERLEY, at present in United 
Steel Co.'s export department. was ap- 
pointed to succeed MR. J .  H. GOODLAD as 
light steel sales manager with effect from 
1 January 1956. 

MR. T. D. OUGH, works manager of the 
Plymouth factory, has been appointed 
general works manager of Acheson Colloids 
Ltd.. a new position created by expansion 
plans now being undertaken by the com- 
pany. Mr. Ough, who will operate from 
Plymouth, will have overall responsibility 
for production a t  all Acheson factories in 
Europe. He is succeeded as Plymouth 
works manager by MR. H. G. DAVIS, form- 
erly deputy works manager. 

On 1 January, MR. J. W. DONALDSON re- 
tired from his position as export director 
of iCT's Nobel division. Mr. Donaldson 
joined the Nobel Explosive Co. Ltd. in 1909. 

SIR IVOR COX was appointed deputy chair- 
man of AEI Overseas Ltd. with effect from 

I January. Hc has been succeeded as group 
managing dircctor by MR. F. J. E. TEARLE, 
who has also been made a director of AEI 
Ltd. 

MR. JOHN R. CHARIAON has been ap- 
pointed to the newly created position of 
manager of the product development sec- 
t ~ o n  of Canadian Resins & Chemicals Ltd. 
A graduate of the University of Toronto, 
Mr. Charlton has had 14 years' experience 
in plastics engineering and development 
work. He is a member of several profes- 
sional societies. including the Chemicals 
Institute of Canada. Chemists' Club of New 
York, American Chemical Society and the 
Society of Plastics Engineers. 

The Colonial Office announces the re- 
appointment of the RT. HON. THE LORD 
REITH, G.C.V.O.. G.B.E., C.B., T.D.. to be 
chairman of the Colonial Development 
Corp. for a further period of three years 
from 1 April 1956 to 31 March 1959. The 
re-appointment is also announced of MR. 
HUBERT NUTCOMBE HUME, C.B.E., M.C., to 
be deputy chairman of the corporation for 
a further period of three years. 

MR. EDWIN R. PERRY, D.F.C., A.I.M., 
has been appointed as a development officer 
in the platinum metals division of the 
development and research depaIttment of 
Mond Nickel Co. Ltd. at  Acton. He will 
take up his duties on 24 January 1956. Mr. 
Perry's previous, experience has been in the 
research labqratories of the General Elec- 
tric Co., Baker Platinum Ltd., and High 
Duty Alloys. 

The wedding took place a t  Dacre Parish 
Church on 21 December of MR. L. BROOK 
HOLLIDAY, a director of L. B. Holliday & 
Co. Ltd., aniline dye manufacturers of 
Deighton, Huddersfield. and MISS PAMELA 
ANNE HIRSCH, of LOW Hall, Dacre, near 
Harrogate. 

MR. J. G. WINDOW, sales director of 
QVF Ltd., of Stone, Staffs, suppliers of glass 
industrial plant and pipeline, returned from 
his seven-day visit to Finland with £5,000' 
worth of orders. Mr. Window, who went 
to Finland early in December to lecture to 
members of the Chemical Society o n  

* 
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'Chemical Engineering in Glass ' took with 
him a scale model of a sulphuric-acid ab- 
sorber for demonstration. Among the 
,orders he returned with was one for a full- 
sized absorber. 

MR. G. F. ADAMS, B.Sc., A.1nst.P.. the 
scientific adviser. and MR. H. B. TOW, 
B.Sc,, of the physics department of A. 
Gallenkamp & Co. Ltd., have been ap- 
pointed to the board. Mr. Adams, formerly 
on the research staff of GEC a t  Wembley, 
joined Gallenkamp in 1939. He will con- 
tinue to be in charge of the technical and 
development departments. Mr. Toft  re- 
signed his appointment as Principal of Bath 
Technical College to become a sales execu- 
tive with Gallenkamp in 1954. 

The Council of thc Institute of Metals 
has awarded thc Medal in Platinum for 
1956 to PROFESSOR GEORGES LEON CHAUD- 
RON. Doct. ks SC.. Professor of the Sor- 
bonne, in recognition of his contributions 
to knowledge, particularly in the field of 
light metals. DR. DONALD MCLEAN, D.Sc., 
B.Sc.. principal scientific officer of the 
metallurgy division of the National Physi- 
cal Laboratory, has been awarded the 
Rosenhain Mcdal for 1956, for contribu- 
tions in physical metallurgy, and MR. E. J. 
THACKWELL, of the Northern Aluminium 
Co.. the W. H. A. Robertson Medal for 
1955 and Premium of 50 guineas for a 
paper on 'The Choice 8: Construction of 
Monolithic Linings for Twin-Bath Induction 
Furnaces for Melting Aluminium Alloys.' 

MR. R. H A R ~  STILL has been appointcd 
to the board of Bakclitc Ltd. Othcr ap- 
pointments madc as the result of the 
reorganization of the company's salcs and 
production departments are: 'MR. A. J. 
HEARN, chicf accountant; MR. A. LLOYD, 
production controllcr: MR. R. C. MOUNI-  
FORD, works managcr (Ware); MR. C. D. 
PHILIPPE, thermoplastics division sales 
manager; MR. C. A. RORR, general works 
manager; MR. A. W. SHERWOOD, salcc 
promotion cxccutivc; MR. P. SMITH, gcneral 
sales manager (home salcs); MR. G .  J. TAY- 
LOR, commercial rclations executive. 

MR. CHARI.ES J .  BRYANT. A.C.I.S.. 
F.I.A.C.. secretarv of the Bryan Donkin Co. 
Ltd., and British Furnaces Ltd.. for thc 
past five ycars. has rctircd at  thc age (,r 
72. Mr. Rryant was the oldcct cmployce 
of the company: starting with thc firm :it 
Berniondscy. London. in 1898. later moving 

to Chesterfield to take charge of the ac- 
counting section. In 1945 he was ap- 
pointed assistant secretary of the Bryan 
Donkin Co. Ltd., and British Furnaces Ltd., 
rind in 1950 was appointed secretary. As 
an appreciation of his services Mr. Bryant 
was prcsentcd with a cheque by the direc- 
tors and members of the staff gave him a 
grandfather clock. He is succeeded by MR. 
E. ARNOLD. A.C.I.S. 

DR. ALAN RORERISON, B.Sc.. Ph.D.. 
A.R.I.C.. manager of thc Drikold section In 
ICl's ammonia works. has been appointed 
dcputy labour manager of ICI Billingham 
division. in succession to MR. G. T.  BRIT- 
TON. who is going to the company's com- 
mercial works as dcputy works managcr. 
DR. H. E. NORIH, B.Sc., Ph.D.. A.R.I.C. 
work study manager, Billinaham division. 
has been appointcd to succeed MR. J. B. 
RORERI SON as distribution manager. DR. 
A. C. DOCHERTY. B.Sc., Ph.D., A.R.I.C.. 
analytical control section manager in re- 
search department, has been appointed to 
succeed Dr. Robertson as Drikold section 
managcr. MR. J. B. ROBERTSON has been 
appointed sales control manager for build- 
ing and industrial products in succession to 
MR. J .  L. ROGERSON who is going to central 
purchasing department in London. 

DR. ROBERT S. ARIES, president of the 
chemical consulting organization of R. S. 
Arics & Asvxiatcs, New York. has been 
clected a fcllow of the Ncw York Academy 
of Scienccs in recognition of his achievc- 
ments in science. Dr. Aries is a part-time 
member of the graduate faculty of the Polp- 
technic lnstitutc of Brooklyn and is the 
patcntcc of 18 US and foreign patents in 
the field of plastics, pharmaceuticalc and 
pulping. 

Thc General Electric Co. Ltd. announccs 
that MR. D. A. SIRACI~AN. A.1.Min.E.. 
F.I.E.S., M.A.M.E.M.E.. has bccn appointcd 
to the head ofiicc of thc company and will 
be ~esponsible for flarncproof and mining 
equipment sales. MR. S. C. WELLS, D.L.C.. 
has bccn appointed chicf of oil industr:~ 
cquipmcnt salcs. 

On account of thc increasing pressure of 
his duties in thc Powell Duffryn group and 
clscwhcrc, SIR HENRY WILSON SMITH. 
K.C.B.. K.B.E.. has rcsigncd from the board 
01' Mobil Oil Co. Ltd., with effcct f ron~  31 
December 1955. 
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Law B Company News 
Commercial Intelligence 

The following are taken from the printed reports. but 
we cannot be responsible for errors that may occur. 

Mortgages & Charges 

(Ni7te.-The Companies Consolidation Act of 1908 
provides that every Mortgage or  Charge, as described 
herein. shall be registered within 21 days after its 
creauon. otherwise it shall be void against the 
liquidator and any creditor. The Act also provides 
that every company shall, in making its Annual Sum- 
mary. s~ec i fy  the total amount of debt due from the 
company In respect of  all Mortgages or  Charges. The 
following Mortgages or  Charges have been so regis- 
tered. In each case the total deht, as spccified in the 
last available Annual Summary. is also given-marked 
with a n  *-followed by the date of the Summary but 
such total may have been reduced.) 

SEFIONIAN LARORAIORIES LTD.. Liverpool. 
-5 December, mortgage to Midland Bank 
Ltd. securing all moneys due or to become 
duc to the bank; charged on 9, 9a, & 9b 
Rose Lane, Liverpool, with fixtures. *Nil. 
3 August, 1955. 

TEMPO LABORATORIES LTD.. Tunbridge 
Wells.-5 December. £3.750 debenture to 
G. V. Kenyon. London. and others; general 
charge. *£3.000. 18 July, 1955. 

Satisfactions 
HERRERT & KIRKWOOD L.I.D., Staines. 

Middlescx, clectro platers.-Satisfaction, 9 
December of debentures registered 21 Sep- 
tember. 1948, to thc extent of £50 and of 
charge registered 19 February, 1951, to the 
extent of £50. 

Prr-s PRODUCTS LTD., Gateshead, plastics 
manufacturers.-Satisfaction, 8 December of 
mortl;age registered 12 September, 1951. 

Changes of Name 
P~CTORIAL MACHINERY (CHEMICALS) LTD., 

Pictograph Works, St. Wilfrids Road, New 
Barnct. Herts. to Pictograph Ltd., on 22 
Novernber, 1955. 

WYLIE'S CLEANSERS LTD., Bcrger Housc. 
Berkeley Square, London W1, to Bergcr 
Group Supplies Ltd., on 30 Novembcr. 
1955. 

VIVLS PRODUCTS LTD., horticultural 
chemists etc, 27 Manor Road, Brackley. 
Northants. to J. Gordon Ryland Ltd., on 1 
Dcccmbcr, 1955. 

New Registrations 
Stratton Chemicals Ltd. 

Private Company (559,007.) Capital £100 
in f 1 shares. T o  carry on the business .of 
manufacturers of and dealers, wholesale and 
retail, in organic and inorganic chemicals 
etc. Subscribers: Geoffrey K. Ireland and 
Herbert S. Garfield, solicitors, of 20 Copt- 
hall Avenue, London EC2. 

Greenmantle Industries Ltd. 
Private company (559,030.) Capital f 100 

in £ l shares. T o  carry on the business of 
manufacturing chemists. distillers, electri- 
cians. electrical mechanical cncineers and - 
suppliers, contractors and manufacturers of 
and dealers in chemicals. metals and other 
substances, electricity and electrical appara- 
tus etc. Directors: Mrs. Betty J. Hiley and 
Mrs. Rosa A. Thomas. Reg. office : Green- 
mantle, 13 Warham Road, South Croydon. 
Surrey. 

Berrnane (Manufaduring Chemists) Ltd. 
Private company (556,966.) Registered 7 

November. Capital f 1,000. Directors : 
Leo. H. Shaine and Alan M. Berman. Reg. 
office: 59 Sloane Street, London SW1. 

Kitsons (Agricultural Chemists) Ltd. 
Private company (557,335.) Capital £3,000 

in £1 shares. Directors: Raymond H. 
Shaw and Mrs. Joan M. Shaw. Reg. office: 
1 Broad Street, Worcester. 

Western Ink Company Ltd. 
Private company (557,351.) Capital f 100 

in £ 1 shares. T o  carry on the business of 
manufacturers of and dealers in printers' ink 
and ink of all other kinds, etc. Director: 
Wilfred Harvev. a director of Samuson. . . 

Low, Marston & Co. Ltd., etc., and Stanley 
V. Wiltshire. a director of Cumberland 
Paper Co. Ltd. Reg. office: Paulton, 
Somerset. 

Spax Chemicals Ltd. 
Private company (558.188.) Capital f 100 

in E l  shares. T o  carry on the business of 
manufacturing, research, dispensing and 
analytical chemists and druggists. Directors : 
Anthony 3. Mackness and Arthur F. Ed- 
wards. Reg. office: 61 Fortess Road, Ken- 
ti5h Town, London NW5. 

Metaltest Ltd. 
Private company (558,223.) Capital £100 

in f l shares. T o  carry on the business of 
manufacturers of special chemical sub- 
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stances, and to sell, distribute and export 
them for the purpose of detecting cracks, 
fissures and flaws in castings etc. Subscrib- 
ers Jean Herbert and T. A. Herbert. 

Pecelex Ltd. 
Private company (558,227.) Capital £2,000 

in f 1 shares. T o  carry on the business of 
manufacturers of and dealers in plastic 
materials and chemicals of all kinds etc. 
Directors : Alan D. Whitehead, director of 
Polymer Consultants Ltd., and Harold 
Robinson. Reg. office: 3-4 Fox Court, Lon- 
don EC1. 

Vapar Chemical Co. Ltd. 
Private company (558,848.) Capital f 100 

in El shares. To  carry on the business of 
manufacturers of and dealers in chemicals, 
gases, drugs etc. Directors : Samuel Wachs- 
man, Benjamin Ballon and Eric Donaldson. 
Reg. office : 415 Oxford Street, London W1. 

Gaul's Carpet Cleaner Ltd. 
Private company (558,823.) Capital f 1,000 

in £1 shares. T o  manufacture, bottle, pack 
and deal in carpet cleaning materials; chemi- 
cal manufacturers etc. Directors : Charles 
H. Milne and W. R. T. Roddam. Reg. 
office : Adelaide House, London Bridge 
EC4. 

Gourlay Davis & Partners Ltd. 
Private company (558,242.) Capital f 100 

in 10s. shares. T o  carry on the business of 
importers and exporters of and dealers in 
merchandise, including fertilizers, chemicals, 
pharmaceuticals, phyto-pharmaceuticals, sul- 
phur, pyrites etc. Directors: Geoffrey B. 
Gourlay, Sydney G. H. Davis. Geoffrey N. 
Noel-Tod and Philip Hadfield. Reg. 
office : 13 St. James Square, London SWl. 

~ d u t h  Eastern Tar Holdings Ltd. 
Private company (558,715). Capital 

f 100,000 in 45.000 'A' and 55,000 'B' shares 
of f 1 each. T o  acquire all the issued shares 
of South Eastern Tar  Distillers Ltd., and 
to enter into an agreement with South 
Eastern Gas Board and Burt Boulton & 
Haywood Ltd., and to carry on the busi- 
ness of an  investment holding company etc. 
Power is taken to carry on business as tar 
distillers etc. Subscribers : Sybil P. Hart 
and J. L. Hargood. Four of the first direc- 
tors shall be nominated by Burt Boulton & 
Haywood Ltd. (representing 'A' shares) and 
five by South Eastern Gas Board (repre- 
senting ' B ' shares). Solicitors : Linklaters 
& Paines. 6 Austin Friars, London EC2. 

Company News 
Albright & Wilson Ltd. 

7'hc directors of Albright & Wilson Ltd. 
announce that acceptance of the offer to 
ordinary stockholders of 6,084,852 ordinary 
shares of 5s each at  15s 6d per share totalled 
over 99 per cent. Applications for addi- 
tional shares amountcd to over 35 times the 
number available. 

Powell Duffryn Ltd. 
The directors of Powell Duffryn Ltd. have 

declared an interim dividend of six per cent 
actual, less tax, on the 9,660.471 ordinary 
shares of 10s for the year ending 31 March 
1956, payable on 25 February 1956. 

Market Reports 
LONDON.-Most sections of the industrial 

chemicals market have begun the year on 3 

firm note, with a fair weight of new busi- 
ness. Price revisions have been few and 
the market shows no definite trend, but 
buyers are having no hesitation in placing 
forward contracts. The strength of thc 
metal has again raised the basic prices of 
whitc lead and red lead. The rates as from 
30 December are white lead £152 5s per 
ton, red lead $148 per ton and litharge £150 
per ton. The position of the coal-tar pro- 
ducts market is unchanged and supplies of 
most items arc well sold forward. 

MnNc~~sl~~.--Activity in heavy chcmi- 
cal products on the Manchester market 
during the past week has been fairly active 
on the whole. and deliveries to most of thc 
leading industrial outlets have been satisfac- 
torily resumed after the seasonal interrup- 
tion, the potash and soda compounds beink: 
prominent in this respect. Steady to firm 
price conditions arc reported in virtually all 
sections. In the fertilizer section the de- 
mand for b a ~ i c  slag is active and a fair 
business is passing in gulphate of ammonia. 
while among the by-products. carbolic and 
cresylic acids. creosote oil, and most of the 
light distillates are being called for in good 
quantities. 

GLASGOW.-The New Year holidays 
have. as expected, had their effect on thc 
Scottish heavy chemical market and busi- 
ness generally was much quieter than usual. 
A fair volume of inquiries is still being 
received for export. 
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Sasol's AGM 
PRESIDING at the annual meeting of 
Sasol, Dr. F. J. du  Toit, the chairman, said 
that the Corporation's income should be 
£3,400,000 by June, and, allowing for- this 
amount. the total capital needs would rise 
to £40.000.000, including £25,000,000 in 
$hare capital and f 15.000,000 in loans from 
the Industrial Development Corporation. 
Capital expenditure in thc year to 30 June 
was £5,774,087. With exception of less im- 
portant parts of  subordinate units and one 
or two changes in the principal units madc 

ncccssary by expcriencc, the work of con- 
struction had been con~pletcd. 

The  cost of coal from the Sigma mine 
owned and managed by Sasol is 5s a ton. 
In the last quartcr only 100,000 tons were 
used but when the factory needs it thc mine 
can supply 2,000,000 tons a year. Lack 
of skilled technicians caused various con- 
stituent parts to bc tested inadequately or  
badly made and in some cases there were 
mistakes in detailed designs. Sasol already 
sells ammonium sulphate, liquid oxygen, 
creosote and other tar products. 

r 

Manufacturers' Agents for: Importers of Produce from: 

C H I N A  
M, D, EWART AND CO. LTD, 
15 DEVONSHIRE ROW, BISHOPSGATE, LONDON, E.C.2. 

Telephone: Bishopsgate 4333 (10 liries) Telex: London 8466 Telegrams and Cab le s  "Jasmine London" 

FILLERS, PIGMENTS AND BLEACHING AGENTS 
Write  Dept. B/22 for further details 
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Next Week's Events 
MONDAY 9 JANUARY Society for Analytical Chemistry 

Association of Applied Biologists Birmingham : The University, Edgbaston. 
London : Chemistry Theatre, Imperial Col- Ordinary meeting- 

lege. Imperial Institute Road, South Kensing- Incorporated Plant Engineers 
ton SW7, 10.30 a.m. & 2.15 p.m. A joint Leicater : College o f  Art & ~echnology,  
symposium of two sessions : ' The Resistance 6-30 P.m. ' Rust Prevention ' by rcPresenta- 
of Insects to Insecticides'. tivcs from Jenolite Ltd. 

SCI (London Section) 
London: Chemical Society's Rooms, Bur- THURSDAY l 2  JANUARY 

lington House, Piccadilly WI. 6.30 p.m. Society of lnstrument Technology 
' Management & Food Science ' by Rupert London : Manson House, 26 Portland 
Carr. Place W1. 6.30 p.m. ' Liquid Flow Con- 

TUESDAY 10 JANUARY 
Society for Visiting Scientists 

London: 5 Old Burlington Street W1, 7.30 
p.m. ' Hopes & Aims of the International 
Geophysical Year ' by Dr. Lloyd V. Berkner, 
O.B.E., and Sir Graham Sutton. C.B.E., D.Sc., 
F.R.S. 

RIC (London Section) 
Gravesend : Technical College. May- 

field Hall Annexe, Pelham Road, 7 p.m. 
' Radioactive Techniques in Industry & Re- 
search' by J. L. Putnam, M.A., F.1nst.P. 

Institution of Chemical Engineers 
London : Geological Society. Burlington 

House. PiccadiUy W1, 5.30 p.m. Joint 
meeting with SCI : ' Explosions & Poisons-:i 
Comparison of American & British Precau- 
tions' by J. H. F. Smith, M.Sc., F.R.I.C. 

Textile Institute 
Bradford: Midland Hotel, 7.15 p.m. 

' Chemical Faults ' by F. F. Elsworth, B.Sc.. 
Ph.D.. A.R.I.C.. F.S.D.C. 

Institute of Metal Finishing 
' London: 8 Hill Street WI,  6.30 p.m. 
' Performance Testing of Paint Films ' by 
R. J. Brown, F.I.M., A.T.A.E., & A. J .  
Birch. 

WEDNESDAY 1 1  JANUARY 
Society of Instrument Technology 

Mjddlesbrough : Cleveland Scientific Sr 
Technical Institution, Corporation Road. 
7.30 p.m. 'Sizing of Control Valves' by 
A. W. Morrison. B.Sc. (ICT); ' Testing Rr 
Jnsnection of Control Valves' by S. Fisher 
(ICI); 'Servo-motors for Control Valve 
Operation ' by H. Forrester, Grad.1.Mech.E. 
(ICI). 

SCI (Microbiologv Group) 
London : Institution of Civil Engineers, 

Great George Street. Westminster SW1. 
10.45 a.m. & 2.15 p.m. Eight papers on 
' Anaerobes '. 

trol ' by B. W. Walls, B.Sc.. A.M.1.Chem.E. 
The Fertiliser Society 

London : Geological Society. Burlington 
House, Piccadilly W1, 2.30 p.m. ' The 
Effect of Sampling on Fertiliser Analysis ' 
by E. W. Schwehr. B.Sc. 

SCI (Edinburgh) 
Edinburgh : North British Hotel, 7.30 

p.m. ' Worm Infestation-the Chemist's 
Approach to an Important National Prob- 
lem' by A. Mackie, B.Sc., Ph.D., F.R.I.C., 
F.R.S.E. 

FRIDAY 13 JANUARY 

Society of Cosmetic Chemists 
London: Cafe Royal, Regent Street W1. 

dinner & dance. 

Relaxing Export Controls 
CADMIUM lithopone is one of the chemi- 
cals released from control by a Board of 
Trade Order effective from 29 December. 
although cadmium lithopone containing 
selenium remains subject to control under 
' Selenium & Its Compounds & Prepara- 
tions'. The Order, the Export of Goods 
(Control) (Amendment No. 2) Order, 1955 
(SI No. 1920). relaxes certain export licens- 
ing controls and i\ available from HMSO. 
price 3d (by post 4fd). 

Among the principal relaxations permitted 
under the Order are:-licences will not be 
required for exporting bone oil. specified 
chemicals and certain fertilizers abroad, 
other than to China, Macao, North Viet 
Nam and Tibet. Neither will licences be 
required for the export of artificial graphite. 
refractory goods and certain chemicals to 
the British Commonwealth. the Irish Repub- 
lic and the US. 
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. . . wit11 a range of products including . . . 
Sodium Phcnate Ortllo Cresotinic Acid 

I 
I'henol . Para Cresol . Phthalic Anhydride 

1 Benzoic Acid - Salicylic Acid (technical) 
1 Meta Crcsotinic Acid. 

Write for full details to : 

MONSANTO CHEMICALS LIMITED 
330 Victoria Station House, Victoria Street, 

London, S.W.1 and a t  Royal Exchange, Manohester, 2. 
I n  maodalion with: MonmMo CJte,eatical Cotnpnmy. 81. Louis. V.S.A. 
Monnatclo ffanorla Lld.. Mo#ureul. JlonsanIo Cl#etnicnlx ( A ~ ~ n l r a l i a )  
Llrl.. M e l b o r r e .  Molaanrclo L'lrcmtmlr of India  Lld., Bomba~.  
Xeprurenlalivevcs i n  Ihe worm'a principal cities. 

I 
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C L A S S I F I E D  ADVERTISEMENTS 
SITUATIONS VACANT 

The engagement of persons answering thrse advertisements 
must be made through a ILocal Ofice of Iha Jfinistry of 
Labour or a Scheduled Emplovment Age?inj if the applicant 
s a man aged 18-64 inclusive, or a woman aqed 18-5!l 

inclusive, unless he or she, or the emplo?rment, i s  ezceptrcl 
from the provisions of the Notifccrctions of Vacancies 
Order, 1952. 

BOROUGH POLYTECHNIC 
l(oror~gh I{oad, S.E.1. 

l ' r i~~cipa.l  : 1)onplas H.  Ingall. I).S(:., E'.IL.I.C., F.1nst.P.. 
HoII.~\I.I.H.V.JC. 

DEPARTMENT OF CHEMISTRY AND FOOD 
TECHNOLOGY 

The (loverning Body invil(.x ~ l ~ l ~ l i c a t i o n s  for sui ta l~ly  
qualified candidates for iqq~oirrtnl(~nt as  Grade 1% Assistltllt. 
or Grade A Assistiunt, iu the I)cp;~rtmcnt of C l ~ e ~ ~ r i s t r p  
and  Food Technology. 
Canditiates appointed sho~lltl I)c :tl)lc t o  t,each general 
ellemistry a t  (4.C.l~:. Advanced Standard : ~ n d  some 
branch of chemistry to a higher standard (B.Sr., AIR.1.C.) 
They will aluo be expocatrd to  tc~acl~ courses in applietl 
che r~~ i s t ry  or technology. 
Yurther pa r t i c~~ la r s  and forms of al)l~liration nlay he 
oBtaiaed from the  undersigned. 

FREDK. J. PACKER. 
Clerk to  thc (;overniug Body. 

CIENTIFIC OFFICER (min. age 21) rccluired hy MIN. 
SOF SUPPLY a t  \\.altham Abbey, k:ssex, for rene:~r(:11 
on heat transfer ] ) l~cnon~e l~a  :it high tcn~l)eratures. 
Quah. : 1st  or 2nd class honn. degree or equiv. in 1111ysi(:s 
o r  chemical engineering. Salary within range E613 10s. 
-£925 (Superannr~tlblr). Rqn:tl pay scheme. Al~lllic;i- 
tiou forms from 3I.I,.N.S.. Tcclrnic:~l and Scientific 
Itegister ( K ) ,  26, King Street,, I,ondon, S.IV.1, t l r~ot i r~g 
A458/5A/VH. Closing date  21st J:tnnary, 1956. 

SENIOR DEVELOPMENT AND DESIGN 
ENGINEERS 

S E N I O R  appointments arc offered to qualifird 
Engineers with experience on chcmical plant. 

Applicants should be capable of directing ant1 
controlling the activities of a Development or 
Design Team and should hold a minimum 
qualification of Intl-class H o n o r r r s  Degree. 

THE APPOISTMENTS ARE WITH AN 
INTERNATIONALT,Y KNOWN COMPANY 
AND OFFER EXCELLENT CONDITIONS 
AND PROSPECTS OF ADVANCEMENT 
WITH A COMMENCING SALARY OF U P  
TO f 1,750. 

Applications, giving full details of qualificu- 

tions and experience, to BOX NO. C.A. 3452 
THE CHEMICAL AGE, 154, FLEET STREET, 

MECHANICAL AND CHEMICAL ENGINEERS 
COURTAULDS, LIMITED, 

Chemicals Division, 
reallires a ( ; r i~d~late  M ~ c l ~ i i n i r i ~ l  Enginerr and  a Char~ucal 
~ ~ i ~ i n e c r  for investigirtion:~l :ir~cl deve~o~tllltrrlt work 

rle;rr hl:br~chc.stcr. 
'rho work is of arl oricin;tl Ilnture in connoction with 

the ~ l e v e l o l ~ n ~ e r ~ t  of clre~~~ic:rl 11l;Lnts :bntl ~~roccsses  for 
which a real interest in, and ~ ~ o t e n t k i l  t;rlent for, er~qineer- 
lng t l r v e l o ~ ~ r ~ ~ e n t  work a s  a11111i~d to largo-scale c h c ~ ~ ~ i c a l  
p l ; ~ ~ r t  is of l r a r an~or~n t  irnl~ortance. The RIecl~anical 
14:nginerr must I ~ a v e  servetl ;LII apprctnticeship for a t  least 
two years a n d  all candidates must have hat1 practical 
works experience. Honours Degree men preferred. 
Age 25 to 35. 

Candidates should write for a detailed form of 
application to  : 

T H E  DIRECTOR OF PERSONNEL. 
COURTAULDS, LIMITED, 

16, ST. MARTINS-LE-GRAND, LONDON, E.C.1, 
quoting the Ileference H.10 for the Mechanical Engineer 

anti ii.11 for the Chemical Engineer. 

INISTRY OF HOUSING AND LOCAL GOVERNMENT: M INsPEcTqR,  OF ALKALI, ETC. WORKS. T ~ I C  Civil 
Srrvioe C O I I I I I I I S S I ~ I I ~ ~ S  ~ n v l t e  a l ~ l ) h c . a t ~ o ~ ~ s  from nren for 
:L ~ ) e n s i o n i ~ I ~ I ~  post ;IS I I I S I I B ( . ~ O ~  untI(:r the  Alkali, etr.. 
Works K~gri la t io i~s  Act, I!JOO. Ht7ibdtl11arters in I<ristol. 
I)ut conxitl~~r;~hle travelliog involved. Agc a t  least 35 on 
1s t  I)ecrrnber, 1955. C;lnditl:~tes must  be university 
graduatrs in sciel~ce or tec:hnology and preferably also 
(:orl~or:~tc Men11)ers o f ,  the ln s t i t~~ t , i on  of ('hrmiral 
ICn~inrrrs or Ftallows o r  Asxoc*i:atcb?i of the 1Loval Institute - 
ol' ( ' l ~c~n i s t rv .  I I I I L  r.u(.c~l~lio~~;~ll!. ;r ~ - :~~~( l i ( l i l t ( :  110si(.si11~ 
ut111.r ; I I I I I ~ I ) I I ~ ~ ; I ~ C :  I I I I : ~ I ~ I I ( ~ ; ~ ~ I C ) I I ~  : I I I ~  of out+t;indinx 
al)ility 11%~ tie atlmitietl. A wiclc working rxperirtnce of 
t.lrc tienvy clreminirl :ind rt~latrcl ir~tlustrit~s i.i essential. 
Starting pay (for 4Sh hour week) EI,293 a t  age 35 U ~ J  to 
X1,:375 a t  3 7 ;  (excelrtion;tIly, higller at :37 or oyer if 
o~~ t s t :~nd ing ly  well-clualifletl). Inclusive Iuaxlmunl 
X1.677. 

Application form :mtl ~ ~ a r t i r ~ ~ l : i r x  from CIVIL SERVICE 
COMMISSION, SCIENTIFIC BRANCH, 30, 0L.D BUR- 
LINGTON STREET, LONDON, W.1, q l l o t ~ r ~ r  Yo. 
S4541/50. A~~~)Iiv:it ions lo  IIC: r , , t~~rnc( l  l)y :%lst .Iann:iry, 
l95(i. 

NORTHERN GAS BOARD 
DARLINGTON DIVISION 

.4~1l~lirations : ~ r c  invitctd f i ~ r  the  onit it ion of 
DIVISIONAL CHIEF CHEMIST 

(!:~r~didatc.s s l ~ o ~ ~ l ( l  I I ~  (111:rlitie(1 to  untlertakt* f ~ ~ l l  
~~c.il~onxil)ility, or~der  t,l~t? \Vorks M:lnager, for slll~ervision 
of ~.l~t:n~i(::tl stibfl; for a11 (!h(.rnic:~I testing, colltr0I nf 
(:lovt!r \Vest Vt:rticrrl I<.r.tort Instnlli~tion, 1110tlPrn 
(:.\V.(:. 1'I:bnts iintl snc:illiary ecl~~il)~nc!nt. Corporntc. 
11lc~111l)erslli~~ of the Illstitl~tion of (;:bs Engineers or 
t.qrlivnlt!~~t quaiifl(:ation will I)e :bn :~dv;lntage. 

The s:llary will 11t. within (:racI(. A.L'.'I'.Y I'rovinriitl 
' A , '  (.E700-SS00 per nnllu111) of tho Ntitional Salary 
Scxles, initial p1;1(:i11g :~c.c.ordi~~g to ~ x l ~ c r ~ e n c ' r  itnd 
~ln;~lificationn. The s ~ ~ ( : c e s s f ~ ~ l  c!;i~~(li(l:rtc will IIR required 
to 11:iss :L 111edi(::Ll ~ X : L I I I ~ I I : L ~ ~ ~ I I  ; L I I ( ~  11e subject t o  tho 
15m~r(i's l ' c~~sion S~IICIII?. 

A~) [~ l i~ ' i r t~ ion~ ,  s t i ~ t i ~ ~ g a g ~ .  ( ~ x I I ( . ~ ~ c I I ~ ( - ,  ( ~ ~ ~ a l i R ~ a t i o ~ r s  
:incl the naliros of t,wo II~I.SOIIS to w h o n ~  refr:rencc: c,;rn be 
~niuie, s l ~ o ~ ~ l ( l  l1e ;~tltlressr.(l to tht: ~ ~ ~ ~ ( l c r s i g r ~ e d  not later 
t han  . I a ~ ~ u : ~ r y  f i s t ,  1966. 

F. WILSON, 
1)ivision:~l General Manager. 

(:as Olficc. 
.lohrr Street, 
DARLINGTON. 
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ENGINEERS.  Apl~ l iv :~ t io~~s  Itrc i~~vit,(vl from cln:~lillrcl 
. \~I 'I .~I:~IIIC:L~ E n ~ ~ ~ ~ e e r s  (~~ref(.r:iI~ly .A. >l.I.JIec h. E.) ,  for 

21 nunll~cr of ~ ~ c r n ~ : r n v ~ ~ t  ill111 ]I( .IIS~OIIUIII~~ : L ~ ) ~ ) O ~ I I ~ ~ I I I ( > I I ~ S  a t  
Fort l11111lol1. Indr~stri:rl f,sl~c.ril*ncc of' 11la11t 1:1yo11t ~r~lc l  
rnecl~:rr~ic;~l hant l l i~~g rystc111s is (lI.sir;tl)l(~ ; kt~owlrrlg(! 
of Work Study tcch~~ir l~crs  :III :~clv:~r~t:rgc.. l'llrsc. posit ions 
~~rov i i l r  ( -scr l l~:~~t ,  sropt- for ; ~ d v ; r r ~ c r l ~ i ~ * ~ ~ t .  in ;in r x l ~ n ~ ~ ~ l i n y  
colnpally wit11 world-wi~le i~~tt!rc.sts. I'l(~:rsc writ(., givinn 
aye, cl~~alitlrations, exl)t*ric.~~cc and sali~ry r r q ~ ~ i r ~ ~ l ,  to tht: 
l 'c~rson~~el h1anaxt:r. 1)unIop l(111)I)er Co,, I,td., lq'ort 
l)unlol~. Erdington, I l i r rn i r~g l~n t~~ ,  24. 

FOR SALE 

ItANI) New COCHRAN Vert,ir:tl and ECONOMIC 
Self'-contained STEAM BOILERS in stock, :rlso 
all sizes recont l i l i~)~~cd :rnd g~l;rr:rnteed. List on 
request. 

STAINLESS STEEL TANKS, PANS. CONDENSERS, 
PLATES, VALVES AND COCKS. \'cry wide 
uvl~.ction. 

4 nraw ALUMINIUM CONDENSERS, 14 ft. long, 2ft. 3 in. 
tli:~., :I%; t1111es 8 111. o.d. 

FRED WATKINS (BOILERS), LTD., 
COLEFORD, GLOS. 

P11011(- : C'uIt.ti)rd OZill2. 

S ACK AND BAG MERCHANTS AND MANUFAC- 
TURERS. New and reconditioned for Home and 

Export. (Use JUTEX for sack repairing.) ALTRINCHAM 
JUTE LTD., WRIGHT STREET, BROADHEATH, 
ALTRINCH AM. CHESHIRE. ALTrincham 4360. 

MORTON, SON AND WARD, LIMITED, 
o f f n r  

BROADBENT HYI~RO EXTRACTORS 8 New 313 in. diam. galva~~ised baakets, electrically 
driven througl~ centrifugal clntcli. Safety inter- 
locks. 

6 New 36 in. diam.. same a s  above but  belt driven. 
10 New 21 in. diam. galvanised baskets, electrically 

driven through centrifugal clutch. Safety inter- 
locks. 

8 New 21in. diam., same a s  above but  belt driven. 
ALL T H E  ABOVE A R E  STILL PACKED 
IN MAKER'S ORIGINAL CASES AND 
ARE ON OFFER AT UNREPEATABLE 

PRICES. 

MIXERS 
New " MORWARD " U "-shaped Vessels made to 

requirements in stainless steel or mild steel. 
Jacketed or unjacketed, wit11 or without mixing 
gear. 

50/100~.  Heavy Duty MIXERS by FALLOWS and 
BATES, agitators driven through bevel gears 
from fast & loose pulley. 

JACKETED PANS 
NEW 100g., 160g. and 200g. In nlllcl steel for 100 Ib. w.p., 

with or w i t l ~ o ~ ~ t  n~ixing gear. 

SECOND-HAND PANS, MIXERS, etc., available from 
stock-:rll in good condition. 

PUMPS 
A select.ion of new MONO nnd other second-hand PUMPS 

in stock, "11. to 5 in. 
MORTON, SON AND WARD, LIMITED. 

WALK MILL, 
DOBCROSS. NEAR OLDHAM. 

LANCS. 
I'hone Sa(l~Ilc\\~orth 437. 

O N E  OVAL-SHAPED DISINFECTOR by Manlove & 
Alliott. Inside mcasurerner~ts. 30 in. by 50 in. high 

by  7 ft. long, steam jacketed, wit11 hinged door each end. 
30 Ib. p.s.i. pressure. EYO. THOMPSON & SON (MILL- 
WALL) LTD., LONDON, E.14 (TEL. EAST 1844). 

S T A T I O N A R Y  PAN MILL I)!. . \ I I ~ I s ~ . ,  (i ft .  rtia. by  
I X  in. 11t*t)11 \v i t l~  I \ V I I  .;tc*~,l 1'011s 2 s  in. rlia. by 9 in. 
fan., I I : I I I ~  I V V I T  i ~ ~ ~ ( ~ r i ~ t ( * d  11ot to1~ (Iis~tii~rge flap 
24 in. l ~ y  7 in. Jlill ~ . o ~ ~ ~ l ~ l r t r  with usual srrnpers 
:rnd 11lo11gI1s ~~r~d~*rd r iv t tn  11)' spur gear and pinion 
t l ~ r o ~ ~ g l ~  o11c.11 retluc:tio~~ gr:rrs by vce hc.lt from 
2U h.1). n~olor .  4OO/4lll':I!RO rgcles, 950 r.p.m. 
Jlill n~our~ tad  on four c i~st  iron Icgs overall 
I~c.ight. 52 in. 

TWO - FILTER PRESSES I>>- (;c.mr11~1 cC Prow, Cast iron 
plirtc :u~cl fr:itne type. ~)l:rtcn wit11 11yramid surface 
to  form 32 r:~krs 21% in. st{. I I ~  fi in. th ick;  
thrce I $  ill. d i i~ .  rornt'r Ilorts itlid t:nclosed dis- 
chirrge. Itntc,l~c.t scrrw rlosiny. 

FILTER PRESS 11y hl:~nlovc Alliott, rest iron plate and 
framlle type, plates with r i l ~ l ~ r d  surfi~ces to  form 
14 v:~kes 1X$ ill. sq. I)p I &  in. t l~ i rk  ; two corner 
ports and top centre port 1 t  in. di:t., and individual 
tap  disrllarge, ('losing 11y hand screw. 

FILTER PRESS by Johnson. ('ast iron plate and frame 
t,yl11!, to form 2!) cakes 22fi in. sq. by 13 in. 
thick. with side norts 2,% in. did. Ratchet screw 
cloning. 

FILTER PRESS hy .Johnson. C;tst iron plate and fromc 
tyllv, ~)l:itc.s with pyramid surfacbr t o  form 6 cakes 
13  in. sq. hy 1 in. thick. Two I~ot tom ports 1 in. 
di:r. Individual rharnl)er disrharge. Ratchet 
srrew (.losing 

ROTARY TROMMEL SCREEN, S ft .  by 21 in. dia. Fla t  
l)cblt drive through I~ rv r l  gear and pinion. 

ELECTRO ,MAGNETIC SHERWEN VIBRATOR by  
(:.I<.(. f i ~ r  400  volts. Yil?r:rtion control r h ~ o s t a t  
:I ; ~ n ~ p s .  mt~x.,  1.6 aml~s .  ~nin . ,  1.4'40 O.H.M.S. 
wit.h cont. r:~ted Westalite l{ectiAer set. 

VIBRATORY SCREEN br Siauarir. two deck. Screen 
and  

HARCOAL, ANIMAL AND VEGETABLE 
Chorticllltural, burning, Altering, disinfecting, 
medicinal, insulating; also lumps ground and  granulated ; 
established 1830; contractors t o  H.M. Government.- 
THOS. HILL-JONES, LTD., " INVICTA " WORKS, 
BOW COMMON LANE, LONDON, E;, TELEGRAMS : 

HILL-JONES, BOCHURCB LONDON. TELEPHONE : 
8285 EAST. 

1 S.J. WERNER MIXER-with pan approxitnately 
2 ft .  by 2 ft., of the tilting type. 

5 S . J .  CAST-IRON FILTER PRESSES--ench with 
38 s.j. plates and 39 frtrmes, cake size 2 ft. 4 in. 
*r'll*PD .,y...-. -. 

Several .lohnson CAST-IRON FILTER PRESSES- 
various sizes and  types. 

GARDNER MIXERS and 3lixer.s and Sifters combined. 
2 Cox SINGLE-ROLL EDGE RUNNER MILLS--belt 

d~ivatb -. . . , , . . . 
HYDRO EXTRACTORS-24 in., 30 in. and 36 in. 
2-1s in. KEK PLATE MILLS-with feeders, delivery 

bins. ~ ~ ~ o t . o r s  ant1 e~~tabltrture. 
2-No. 4 SUPER MIRACLE MILLS-wit11 motors and 

st.i~rtf*rs. 
1-No. 2 STANDARD MIRACLE M I L G w i t h  30 h.p. 

motor. 
I - ~ o . - l  c~itto. 
2 Single l*;tliv:t EVAPORATORS 11). Scott-with pumps 

and miltnr.; -. . - . . . . . - . 
3 Copper-linetl S.J. PANS-60 11). pressure. 

RICHARD SIZER, LIMITED, 
ENGINEERS. 

HULL. 
Tel : HULL CENTRAL 31743 
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Can you pick out the man with 

the rose in his button-hole? 

r 're.. 
Active Carbon-at a ~nolecular level of course- :*&: 3+**i+;33: 

is very good at this sort of thing. It can pick out and %;-, ,. 73. 
..a-.> 
\ ... ' ... . . 

hold oilt o the ~nolecules causing unwanted colour -.', :G. 
4. 
. d - -- 

in liquicls, for exalriple ; relnove chlorine from drinking yi=;$ -+... 
V ? .  

water at sca ; or rollect valuable solvents from air. %-* -.- 3 It is a rnost useful catalyst carrier in such chernical processes as 
r;~" 

the ~nanufacture of IJ.V.C. If Active Carhon would be useful 

to your processes, the people to I 
get in touch wit11 are . . . ~ S U T C L I F F E  

S B E A K M A N  

SUTCLIFFE SPEAKMAN AND COMPANY LIMITED - LEIGH . LANCASHIRE . Telephone: Leigh 94 
London O3ice : 2 (:axton Street, IVcstminster, S . \ f  .l Telepl,one : Abbey 3085 
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Airguard, Ltd. 
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- -* , <+" * ;-A? * -4e * 
The Lennox Rotopump was 
designed t o  meet the constant 
demand for a small general purpose 

sp-' "%- 

acid pump. W e  have succeeded in producing 
a pump which weighs only 20 Ibs. and is capable of working 
at over 35 Ib. per square ~ n c h  delivery pressure. TO resist most 
acids and corrosive cond~t~ons, the body and working parts of the 
pomp are made in TANTIRON. 

L E N N O X  F O U N D R Y  C O .  LTD.  
Tantiron Foundry Glenville Grove London, S.E.8. 
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