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DDUBLE REFINED ROLL SULPHUR? -' 
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COPPER O X Y C H L O R I D E  
Wettable powder Emds ion  

* Wettable powder 
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- 
W e  have perfected a special method of 
making this material, giving a very pure 
product. 

The copper content is high-53/55%- 
and the impurities are very small. - 
It is specially ground to 200 mesh, thus 
enabling it to be used for floriculture in 
spraying machines if required. 

7 

-- -- - 

HYDRATED CARBONATE OF 
POTASH 

s3/85":! 
In Polyethylene L~ned Barrels 

CALCINED CARBONATE OF 
POTASH 

96/98?; and 981100% 

CAUSTIC POTASH 
Solid Fused 

90/92"6 . 
LIGNITE 

PARAFFIN 
WAX 
52154°C. 

AMERICAN PARAFFIN WAX 
1301135 and 135/140°F 

Enquiries to 

CHEMITRADE LIMITED 
17 STRATTON ST. LONDON W.1 

Telephone : Cables : 
GROsvenor 3422 Mulrikem. London 

- 

SPOT-ON 
time after time with 

ELCONTROL TIMERS 
Iiepetitivc accuracy is within + 2":,. 
Standard single operation timcrs, tlclny 
switches, ant1 cyclic timers a re  a11 availal,lc. 
for timing rangrs u p  t o  .j ~ninrttcs, from 
around L1.j. 

Special scqucncc control pancsls tailor matle 
t o  suit t h e  job. . . , , . . .  . . :  

TRADE 
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PROPYLENE DERIVATIVES 111 
In addition to their normal range 

Petrochemicals Limited can now offer 
tonnage quantities of 

PROPYLENE OXIDE 
PROPYLENE GLYCOLS 

DICHLOR PROPANE 
for the chemical industry 

E n q u i r i e s  a r e  a l so  i n v i t e d  f o r  o t h e r  

derivatives and condensation products of 

Propylene Oxide which can be  made to order 

in ou r  well-equipped pilot-plants. 

Full information on request to 

PETROCHEMICALS LIMITED 
LONDON SALES OFFICE : 

1 7 0  - PICCADILLY . LONDON - W I  - Telephone : MAYfair 661 8 

Manchester Sales Ofice 

PARTINGTON INDUSTRIAL ESTATE URMSTON - MANCHESTER 

Telephone : Irlam 260 r 
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" see more and more Linatex* Ball Mills in use in the Potteries "- a safe enough I prediction because those already installed, some since 1945, have earned the 
highest praise : " Production trebled . . . more efficient . . . shorter grinding time 
. . . excellent dispersion . . . no contamination." Theseare not ourclaims-they 
are users' experience. Tell us what you expect of a Ball Mill and leave us to prove, 
if need be by Laboratory Test, that the material you grind can be handled more 
successfully - and more economically - in a .Linatex Ball Mill. Our Resident 
Engineer for your area will gladly call and discuss any milling problems with you. 

* The unique feature of these Ball Mills is the tie-rod reinforced cylinder of com- 
pressed 95% pure rubber Linatex - r~irtually non-ageing and indestructible. 
non-absorbent, non-contaminating and light to handle. It is a capital investment with 
an extremely low factor of depreciation. 

95% pure natural RUBBER BALL MILL 
WILKI ISON RUBBER LINATEX LTD., 
FRIMLEY ROAD. CAMBERLEY, SURREY. Tel: CAMberley 1595 
Factories and Distributors throughout the Wor ld  

- M A K I N G  R U B B E R  S E R V E  I N D U S T R Y  

BM. I I 
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Film and Tape made from 'FLUON'  by Crane Packing Ltd. 

CORROSlON PROBLEMS TAPED! 

Outstanding resistance to chemical attack, exceptional electrical properties and a 

completely non-stick surface-all over the temperature range -80" C. to 250" C!- 
make FLUON ' a new material of great possibilities. FLUON ' film and tape 

are already used, for example, to protect metal parts from corrosion, as a high- 

frequency insulating tape, and on the jaws of heat-sealing presses to prevent them 

sticking to the plastic being sealed. 

May we tape YOUR problem with SFLUON'? 

* 'FLUON' is the registered trade mark of the polytetrafluoroethylene 
manufactured by Z.C.Z. 

Please ask for full technical data. 
I M P E R I A L  C H E M I C A L  I N D U S T R I E S  L T D .  
L O N D O N ,  S . W . 1  

p.573 
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Enquiries are invited. I 

b y  high pressure hydrogenat ion 

Marchon Products Ltd. are now producing 
fractionated higher fatty alcohols at Whitehaven. 

I 
AGENTS AND OFFICES IN 

PRINCIPAL CITIES OF THE WORLD 

 he word LAUREX is 
a registered trade mark. 

MARCHON PRODUCTS LIMITED. Head Office : Whitehaven. Telephone : Whitehaven 650 

& 797 ( 6  lines). Telegrams: Marchonpro. Whitehaven. London Of i ce :  140 Park Lane. W.1. 

Telephone: Mayfair 7385 (3 lines). Telegrams: Marchonpro. Audley. London. 

M a n u f a c t u r e r s  of 
ORGANIC DIVISION: fatty alcohol sulphates (EMPICOLS), emulsifiers (EMPILANS). self-emulsifying 

waxes (EMPIWAXES), alkyl aryl sulphonates (NANSAS) and other detergent 
bases, additives and emulsifiers in powder, paste and liquid forms. 

lNORGANlC DIVISION: phosphoric acid and complex phosphates. 
MAR 15.12 fl 
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If youi're thinking 

see NORDAC 
abouf i f .  . . 

. they have &he experience and 

capacity for this type of work 

TANKS, PIPE W O R K ,  COILS 

VESSELS, AGITATORS, VATS 

NORDAC LIMITED CHEMICAL ENGINEERS 

UXBRIDGE MIDDLESEX 

Telephone : Uxbridge 5 13 1-4 
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Food & Chemicals 

T HE more popular apprehensions 
about 'chemicals in foods ' fail to 
distinguish between five different 

kinds of chemical penetration. Chemical 
substances not originally present in a 
natural foodstuff or  foodstuff raw material 
may be associated with the finished pro- 
duct on the consumer's plate because : 
(1) residues of chemicals used to protect 
growing crops have been retained, (2) 
preservative chemicals have been used to 
reduce losses of food o r  of edibility 
during process or  distribution, (3) con- 
tamination has occurred in processing or 
packaging, (4) artificial colouring or 
flavouring agents have been added to 
enhance the ' attractive' qualities of the 
food, and (5) chemical substances of 
genuine nutritional value have been 
added t o  enrich the food value of the 
foodstuff. It  is surely very clear that 
people who believe in ' natural ' food 
purity or food virginity cannot logically 
display the same amount of indignation 
about each of these different kinds of 
chemical ' interference.' Any generalised 
attack upon chemicals in modern foods is 
a s  out of date and impractical as the) use 
of a blunderbuss in pitch darkness-th,e 
noise may be troublesome but the chances 
of hitting the target are poor and in- 
calculable. 

Going back to the fivefold list, it seems 
very right that the utmost care should 
be taken to minimise chemical infiltration 
due to (11, (2), and (3). This is indeed 
a field for strict legislation. Substances 
that carry human-toxic o r  animal-toxic 
hazards should not be used for crop pro- 
tection or preservation unless (a) there 
are no alternative non-toxic substances 
capable of preventing losses of the foods 
concerned as efficiently, and (b) it is 
firmly proved that such losses must 

occur if these chemical means of pro- 
tection or preservation are withheld. 
When these two basic conditions are 
satisfied, the law should lay down maxi- 
mum standards for residue contamination, 
such standards ensuring that no con- 
sumer of the foodstuff, even a heavy con- 
sumer, can possibly acquire a total o r  
accumulative ' dose ' that would have 
toxic effects. Should some practice of 
crop protection or food preservation be 
unable to meet such standards, the par- 
ticular chemical substance, however effi- 
cient it may be in controlling pests or 
degradation enzymes, must be banned. 
Merely to examine the technique of crop 
protection or preservation and set the 
limits according to  the average minima 
of good practice is to ignore the real 
danger that may be involved. 

As to class (3)-incidental contami- 
nation in processing or packaging-this 
largely involves metallic invasion, and 
the food industry today can choose from 
such a wide range of plant and 
packaging materials that risks of this 
kind can be reduced to insignificance. 
Legislation should most stringently pro- 
tect consumers from this type of toxic 
hazard, for in any practical sense it is 
an avoidable one. Occasionally the use 
of a new material or  of an older one in 
fresh circumstances may bring about a 
new and unforeseen danger. Thus, an 
official analyst recently reported that iced 
lollies were contaminated with lead 
chromate as a result of this substance 
being used as the pigment in the yellow 
printing ink on the transparent wrapper. 
Whereas with classes (1)  and (2) it is a 
valid argument that minor risks of con- 
tamination can be balanced against large 
risks of food loss in cropping and distri- 
bution, there is no similar argument for 
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class (3). If some ancillary material used 
in processing or  packaging is accidentally 
causing toxic contamination, another 
material must be chose'n instead, or means 
of preventing the contamination- e.g., 
the use of protective lacquers in tins- 
adopted. 

The risks of class (4)-the introduction 
of substances to  increase colour or 
flavour-are bound to be considered con- 
troversially. How far should this kind 
of ' food fortification ' be regarded as 
ethical or  moral'? Even the completely 
harmless additive will be regarded by 
many people as a form of deception. The 
dyeing of kippers and smoked haddocks 
has been frequently condemned. On the 
other hand, the natural colour of marga- 
rine is white, and it would never have 
achieved its extent of acceptance as a 
substitute for butter had it not been 
dyed to resemble butter. Is such a prac- 
tice unethical? The nutritional contri- 
bution of margarine has been essential to 
most countries, not only in wartime but 
in peacetime also. Should this contri- 
bution have been restricted by making 
margarine-dyeing illegal? In the United 
States this course has been followed, but 
it has been the pressure of the milk and 
butter industry and not public sensitivity 
about the ethics of food-colouring that 
has kept margarine white, and only in 
very recent years - when the price of 
butter has jumped outside the easy range 
of some income groups-has margarine 
consumption in the US followed the 
expanding course of other countries in 
this century. How far should food pro- 
cessors add chemical substances to natural 
materials in order to give the public what 
is most desired?-that is the issue in the 
simplest terms. It  is best exemplified by 
the case of white bread. Not only must 
the darker components of grain be re- 
moved mechanically but the persistent 
residue is bleached and ' improved' by 
chemical agents such a s  chlorine 
dioxide or  nitrogen trichloride (Agene). 
This in fact may not be a public service 
but it is what the majority section of the 
public demands to  be done. 

There should be little doubt in the 
mind of any sensible person that the risks 
of this fourth class, of 'food contami- 
nation ' cannot be  collectively discussed. 
Ethically, different cases cannot always 

be sorted out as 'good'  o r  ' bad.' Some, 
indeed, will fall most obviously into the 
latter group as means of making inferior 
food appear to possess merits that in fact 
are absent. But many cases will fall into 
the no-man's-land between reasonable 
virtue and gentle deception, and who is 
t o  judge where the line of proper public 
policy should be drawn? Each case, 
then, must be assessed on  its own merits 
and circumstances. Beyond ethical 
judgment comes the more factual toxic 
judgment. If chemical Additives of this 
kind are pelrmissible ethically, they must 
certainly not bring toxic risks with them; 
here the sanctions of the law should be 
very stringent. All-embracing legis- 
lation is not possible, for  such a variety 
of foods and additives is involved, and 
the use of a specific additive may be 
ethically sound in one case, where in 
another it can be condemned. Negative 
and selective legislation that makes 
specific and bad cases illegal would seem 
to be the proper policy in any soundly 
administered country. Nevertheless, 
this principle is most difficult to  apply for 
it can be made to seem invidious and in 
consequence assume the exaggerated 
shape of a threat t o  public freedom. The  
to.xic risk is the only firm base for  easy 
legislative control. 

This leaves the fifth class-nutritional 
enrichment. In many ways this is a new 
class for its possibilities have been greatly 
enlarged by the development of manu- 
factured synthe.tic vitamins. Additive 
practices in this class should not be preju- 
diced by the doubts and criticisms that 
hover above the additive practices and 
risks of the other four classes and, by 
contrast, legislation for  this fifth and 
fortifying class might well be encourag- 
ing. At present the producers of 
foodstuffs which can desirably be 
fortified can choose whether o r  not 
they perform this service to the com- 
munity; this is broadly true if it is not a n  
accurate generalisation. This option is 
therefore mainly influenced by public 
awareness of nutritional science. It is 
essential that a public opinion that dis- 
trusts 'all these chemicals that get into 
food today ' should distinguish between, 
say, the residue from an  insecticide, and 
the trace addition of a mineral o r  syn- 
thetic vitamin. 
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Notes tY Comments. 
A Chemical Centenary 

T H E  anniversary of the birth of a 
man who was not trained as a 
chemist but whose influence upon 

modern chemistry was exceedingly power- 
ful has been celebrated recently in 
America. He was George Eastman, who 
a t  the age of 23 was a, humble bank clerk. 
Photography was the stimulus that 
brought his latent chemical talents to the 
surface; only three years after buying his 
first camera he had invented a dry plate 
and started a business to manufacture it. 
This was achieved without scientific 
education and through spare-time ex~er i -  
ments in the kitchen. A few years later 
he began new experiments on paper films 
coated with emulsions and before he was 
35 the first Kodak camera was on the 
market, the pioneer of non-cumbersome 
cameras. Unlike many inventors Eastman 
reaped the financial benefits of his work: 
unlike many successful business-men of 
his time he ploughed back his profits with 
an almost incredible faith in scientific 
progress. He employed research workers 
with a determination that is often lack- 
ing even today. Nothing succeeds like 
success and Eastman's bold outlook took 
him speedily into the multi-millionaire 
class. Having virtually shaped the modern 
photographic industry he became one of 
the most liberal patrons of science that 
the United States has ever known. He 
gave away millions of dollars. usually 
with the most modest anonymity. A gift 
of $20,000,000 to the Massachusetts 
Institute of Technology was for years 
known simply as the donation of a Mr. 
Smith. He endowed universities and set 
up dental clinics in Europe as well as in 
America. 

The Eastman Kodak Service 

H IS great service to chemistry was 
to establish an organic chemicals 
branch within the framework of 

the Eastman Kodak business. This was 
done at a time when there was little 
organic chemical research in America 
and when an organic chemicals industry 

was practically non-existent. By provid- 
ing a commercial source for the supply 
of chemicals for organic research 
Eastman made both research and com- 
mercial development possible. The great 
value of the Eastman Kodak chemical 
service is still outstandingly apparent 
today in the United States as any reader 
of American journals' advertisement 
pages can readily appreciate; the more 
unusual chemicals and indications of their 
potential applications are constantly des- 
cribed in advertisements that might 
better be defined as attractively written 
research reports. It is impossible to 
estimate just how much George Eastrnan 
started besides making photography a 
simple hobby for the man in the street. 
In the words of a recent leader in 
Chernicrrl 8 Engineering News 'he made 
it possible for thousands to be trained in 
chemistry and his impact on this par- 
ticular branch of the natural sciences 
has been of great order of magnitude.' 
The age of men like Eastman has no 
doubt passed for ever. Ceilings are placed 
upon personal fortunes and benefaction 
on a large scale is out of date. It still 
remains to be seen whether the great 
corporations and the scientific organisa- 
tions of the State can influence the pace 
of progress as effectively. 

Putting U in  the Picture 

A LTHOUGH there is news every so 
often about uranium finds in 
Australia, comprehensive infor- 

mation about this addition to Australia's 
industry has always been scanty. A short 
but fact-filled account has been given in 
the Atomic Scientists' Journal (1954, 3, 
[6], 341). Conditions are similar t o  those 
in prospecting for other minerals, a c e p t  
that development progress must satisfy 
the authority or  the lease of land must 
be surrendered, and that uranium ores 
found must be sold to the Commonwealth 
Government. Uranium prospecting 
'down under' is therefore ' quasi- 
nationalised, with the risks handed out to 
private enterprise and the successes fairly 
rigidly controlled. However, the 
theoretical harshness of this system is 
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softened considerably by official advisory 
services and by the government financial 
assistance which-is given in some cases. 
The price a t  which Australian uranium 
is sold by the Commonwealth Govern- 
ment is unknown and this is a subject 
of much current controversy. It is 
generally believed that about two-thirds 
of production is sold to the US and one- 
third to the UK. Press and parliamentary 
pressure to have the price disclosed has 
so far been ineffectual. The result is a 
wide suspicion that the price is too low, 
much lower than the 30s. 6d. a unit which 
Canada is securing. There would seem 
to  be little evidence of a general boom 
for prospectors or  for speculators. A 
find reported by one company in late 
1953 took the shares up from 2s. to 28s. in a 
few days; a few days later the price had 
dropped to  16s. 6d. Further reports 
about the discovery raised this to 
22s. 6d. over the next fortnight, but a 
month later, with progress bulletins 
adopting a less certain tone, the price 
was down to 9s. 3d. These are dangerous 
fluctuations for speculators. 

Topic o f  Cancer 

M EETING in Sao Paulo. on the 
Tropic of Capricorn., 1,200 d e l e  
gates from 46 countries have been 

discussing the topic of cancer. They 
heard Professor E. Boyland, Professor 
of Biochemistry a t  the Chester Beatty 
Institute, rival Ajax in his defiance of 
retribution; all synthetic foods, main- 
tained Professor Boyland, are  suspect 
and should be thoroughly tested. Un- 
fortunately, this is only too true. While 
cancer chemists on the one hand 
laboriously approach the conclusion that 
cancer's primary cause is the replaceme,nt 
of an essential metabolic intermediate 
-nucleoprotein o r  steroid-by another 
substance whose chemical structure is 
sufficiently similar t o  deceive even the 
body; s o  on the other hand food chemists 
laboriously approach their goal of syn- 
thetic food colours and preservatives so 
similar to 'the natural products that 
even the body is deceived. Already 
p-dimethylamino-azobenzene and thiou- 
rea have been banned in most western 
countries-undoubtedly the mutual ad- 
vances of cancer research and food chem- 

istry will result in the banning of many 
more. Which will advance the more 
rapidly is not in doubt; we can only hope 
that part of the greater facilities and 
funds of the manufacturers of food 
chemicals will be devoted to  the most 
stringent tests of their products. and the 
most cautious evaluation of results. 

Sir John Cuss Courses 
THREE courses of great interest to chemists 
are announced for the coming-year by the 
Sir John Cass College. Jewry Street, Lon- 
don, E.C.3. 'Statistical methods in scien- 
tific and industrial research,' by Dr. A. J. 
Feuell, is of particular importance to those 
concerned with the design of pilot plant or 
biological experiments. The course will 
consist of about 20 Iktures, on Monday 
evenings, at 6.45 p.m., beginning 27 Sep- 
tem be.r. 

Spectrochemical analysis is the subject of 
the course of 12 lectures by A. S. Nickelson. 
on Fridays from 6 to 7 p.m., beginning 1 
October. It will be based on techniques of 
emission spectroscopy, and a laboratory 
course in both emission and absorption 
spectroscopy will be arranged to suit 
students' requirements. Eight lectures on 
radiochemistry and radioactivity will be 
given by Dr. A. G .  Maddock, of the Radio- 
chemical Laboratory, University of Cam- 
bridge. on Tuesday evenings at 6 p.m.. be- 
ginning 5 October. 

Copies of the syllabus and details of fees 
may be obtained from the Secretary of the 
College. 

IN THE EDITOR'S POST 

Cadmium Metal Theft 
SIR,-We should be grateful for space in 

your journal to make an appeal to any of 
your readers to whom it is relevant. 

It has been our unfortunate experience to 
have had stolen from our works a rather 
large quantity of cadmium metal. We 
believe that such an occurrence in the trade 
is not unique. and it would be of interest to 
us to learn .from any other victims their 
success or otherwise in tracing the goods 
and/or the miscreants.-Yours faithfully, 

D. H. JACK. 
Metalin Ltd.. 
Bletchley, Bucks. 
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Recovery . of Aromatics with Liquid 
Sulphur Dioxide 

by PETER W .  SHERWOOD 

WO different purposes are served by the 
Trecovery  of aromatics from petroleum 
fractions. The aromatic concentrate itself 
has value as aviation gasoline blend or, 
after isolation of its components, as chemi- 
cal raw material. At the same time, greater 
value is imparted to the de-aromatised frac- 
tion as high-grade diesel fuel or  improved 
catalytic cracker feed. 

In recent years, growing emphasis has 
been placed on the concentration of aroma- 
tics for their own sake rather .than for 
removal purposes. Various processes, such 
as extraction with aqueous glycol solution 
(Udex process), o r  adsorption on silica gel, 
have gained commercial acceptance. Grow- 
ing importance now attaches to  extraction 
with liquid sulphur dioxide for the recovery 
of high-purity aromatic concentrates. 

The use of liquid sulphur dioxide as 
solvent for aromatics is, of course, not new. 
It has been practised for some thirty years 
for the removal of benzenoid hydrocarbons 
from paraffinic stocks, such as lube oils. No 
attempt was made in the older extraction 
processes to yield the sharp separation by 
type which is now called for in the recovery 
of aromatics for their own sake. Adapta- 
tion of sulphur dioxide extraction to this 
function is perhaps a natural development, 
but it has required fundamental changes in 
processing technique. 

Successful Modification 
Thus, much interest has been aroused by 

the successful start-up this summer of Con- 
tinental Oil Company's new aromatics re- 
covery facilities at Lake Charles. La. Here, 
a novel modification of sulohur dioxide finds 
application in the high-yield recovery of 
benzene and toluene-xvlene fractions in 
good purity. From a-daily feed of 3,570 
barrels catalytic reformate. Conoco obtain 
benzene in 98.4 per cent yield (300 bpd.) and 
toluene-xylene mixture in 99.7 per cent 
yield (1,330 bpd.). The novel feature of 
Conoco's process is a single-tower counter- 
current wash given to the saturated extract 
(in SO.) phase by a heavy paraffinic frac- 
tion. Details of this method will be dis- 
cussed below. 

This, however, is only one of several 
devices for rendering sulphur dioxide ex- 
traction an efficient means for aromatics 
recovery. Three fundamentally different 
approaches may be made to achieve this 
same objective : 

1. Extraction of suitable fractions by 
treatment with liquid sulphur dioxide at very 
low temperatures (down to -60") gives an 
increase in selectivity. The two drawbacks 
of the method are the need for considerable 
refrigeration, and the decline in yield of 
aromatics since solubility of the'desired com- 
ponents drops together with that of the 
paraffinic constituents. 

2. Selectivity may be raised by sulphur 
dioxide with a light paraffinic hydrocarbon 
(propane or butane) 

3. Selectivity may be raised by subject- 
ing the extract to a backwash with paraf- 
finic hydrocarbon boiling considerably above 
or below the desired aromatic fractions and 
thus permitting ready separation by subse- 
quent distillation. 

Commercial Developments 
Methods (1) and (3) have found commer- 

cial application in the production of aromatic 
concentrates. In particular, method (3), in- 
volving backwash with a heavy paraffinic 
hydrocarbon, is finding current favour be- 
cause of its suitability for high-yield recov- 
ery of very pure aromatic hydrocarbons. 
This is the approach selected for Conoco's 
new plant. Variants of it have also been 
operated by Anglo-Iranian Oil Company (at 
Abadan, Iran) and at Humble Oil and Refin- 
ing Company's Baytown, Texas, refinery. 

Earlier installations at both of the latter 
plants used straight low-temperature extrac- 
tion by liquid sulphur dioxide (Method 1) 
for the production of aromatic concentrates 
to be used as aviation gasoline blends. 

This single-step extraction can give a very 
pure aromatic product by operating at ex- 
tremely low temperatures. This approach 
is feasible with hydrocarbons in the gasoline 
range, while it is defeated for heavier frac- 
tions by the highly viscous systems encoun- 
tered in low-temperature operation. 

The selectivity of sulphur dioxide extrac- 
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tion increases markedly as the temperature 
is lowered. Thus, single-stage extraction at  
different temperatures of a typical 143" frac- 
tion yields the following percentage by 
volume of aromatics in extract (SO2-free 
basis)' : 

Vol. per cent Aromatics in 
Extraction Temp., "C. Extract 

- 18 69 
- 29 76 
- 40 82 
-51 86 

By multistage operation and proper ad- 
justment of solvent ratio, it becomes possible 
to raise aromatics recovery and purity above 
the single-stage equilibrium values stated 
above. I t  is, however, at once evident that. 
in simple extraction, aromatics of high 
purity (97 per cent) can be obtained in a 
reasonable number of stages only by opera- 
ting in the range of -50". In such condi- 
tions, the raffinate may be depleted to an 
aromatics content as low as 0.5 per cent. 
Product purities of approximately 99 per cent 
are readily obtainable. 

Terresz has traced fhe effect of three 
countercurrent stages in sulphur dioxide ex- 
traction at  -60". Feed was hydrocarbon 
fraction of 100-175" boiling range, and 
analysis 18.5 per cent ''1,. aromatics. Solvent 
ratio was 75 volumes liquid SOz : 100 volumes 
hydrocarbon. This system yielded the fol- 
lowing extracts : 

Composition o f  Composition of 
Raffinate Extract 

Per cent Per cent 
Stage Per cent Non- Per cent Non- 

Aromatics Aromatics Aromatics Aromatics 

In this case, 18 volumes end extract 
and 82 volumes raffinate were obtained. 
Before stripping, the end extract contained 
54 volumes of the total 75 volumes sulphur 
dioxide fed to the' system. 

Apart from temperature effect, the effi- 
ciency of simple SOz extraction is influenced 
by the molecular weight of the feedstock. At 
a given set of operating conditions, selectivity 
declines markedly with decrease in mole- 
cular weight of the feedstock. 

In a typical simple SO? extraction the 
feed hydrocarbon is first dried and desalted. 
It i.s then cooled, first in exchange with 
raffinate leaving the extraction stage, and 
finally by propane or ethane refrigeration. 
Having attained treating temperature (say 
-60"). it is introduced to  the extraction 
tower a t  a point near the bottom. 

Solvent is taken from storage in the re- 
covery system and is blended with make-up 
sulphur dioxide. Ets path to  the top of the 
extraction column leads via coolers, first i a  
exchange with extract, and finally with ex- 
ternal refrigerant. 

Two phases are withdrawn from the 
packed extraction column. Leaving the 
bottom is the extract, a sulphur dioxide 
solution rich in aromatics. After heat ex- 
change with incoming solvent, the extract 
is freed of SO? in a four-stage evaporator. 
The stages are operated at  300 psi., 80 psi.. 
atmospheric pressure, and moderate vacuum 
respectively, so  that the vapours of each 
stage can give up their heat O F  condensation 
to the boiling liquid in the following stage. 
Vapours leaving the last two stages are re- 
compressed to 80 psi.. at which pressure 
condensation is possible by water cooling. 

Because of the particularly critical need 
for maintaining a water free system in low- 
temperature extraction, at  least one com- 
mercial plant routes- part of the high-pres- 
sure SOz-vapours via a drying column. Here, 
sulphur dioxide is taken overhead and con- 
tained moisture is removed as bottoms. The 
column is operated at  80-100 psi. to permit 
water condensation. By the use of this 
drying column, it becomes possible to main- 
tain a moisture content of less than 0.05 
per cent '1,. in the sulphur dioxide circuit. 

Sulphur Dioxide in Raffinate 
Removal of sulphur dioxide from the 

raffinate leaving the top of the system's ex- 
traction column follows substantially the 
same scheme as outlined above for the 
extract. Because of the smaller quantities 
of solvent found in this phase, it is feasible 
to operate with only 2-3 evaporator stages. 
It is therefore usual practice to do without 
the high-pressure stages which are provided 
for treatment of the extract. 

In the system here considered. the feed 
phases to the extractor receive their final 
chilling from an external refrigerant. This 
approach is currently favoured over the older 
auto-refrigerant use of sulphur dioxide itself 
by operating at the solvent's boiling point. 
The relatively small increase in capital in- 
vestment occasioned thereby is well compen- 
sated for by the greater freedom provided by 
independent control of operating tempera- 
ture, and by the independence of the recov- 
ery system from extractor pressure. 

Concomitantly with a highly aromatic 
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extract, a valuable raffinate is obtained in 
the process. This phase contains up to 98- 
99 per cent rafinate and naphthcnic hydro- 
carbons. In thc case of medium fractions, 
it is therefore a high-quality dicsel fuel. 
More recently, gas oil raffinates have been 
used advantageously as improved catalytic 
cracker stock. 

Backwash Methods 
Processing costs rise rapidly and plant 

throughput drops as the operating tempera- 
ture is lowered. In modern installations. 
advantage is therefore takcn of a process 
variation which allows highly selective 
operation in a more moderate, and therefore 
more economical. temperature range. In 
this method, naphthenes and paraffins con- 
tained in the extract are displaced by con- 
tacting the latter phase with a very light 
(propane-butane) or fairly heavy paraffinic 
fraction (kerosene, etc.). The result is an 
extract containing aromatic constituents in 
a boiling range which differs substantially 
from associated paraffins and naphthenes. 
After such pretreatment, it is therefore 
possible to separate the hydrocarbon types 
by simple fractional distillation or by azeo- 
tropic means. 

The effect of this operating method on 
selectivity is strikingly illustrated by the 
single-stage extraction of a naphtha fraction 
at different temperatures, with and without 
backwash. 

Per cent v/v Aromatics in SO,-free Extract 
Simple Extritction followetl hy 

Extraction Extraction Kerosene Backwash and 
Temp. Distillation 

In this instance, then. it is possible to 
obtain results kt -37" with backwash, which 
call for an operating temperature of -60" 
in simple extraction. 

This version of sulphur dioxide extraction 
has found application at Abadan for the 
production of a 95 per cent "1, aromatics 
concentrate in the light naphtha range4. The 
primary extraction takes place in the normal 
fashion with 50-75 pcr cent " 1 ,  sulphur di- 
oxide at -30". Thc primary extract is con- 
tacted countercurrently with kerosene in a 
waghing tower 7 ft. dia. by 100 ft. high. 

The heavy phase (secondary extract) 
leaving the washing column is freed of sul- 

phur dioxide in three-stage evaporation. 
Fractionation of the extract oil in a 23-plate 
column suffices to recover a 95 per cent 
aromatics concentrate. 

The secondary raffinate (i.e. the light phase 
leaving the kerosene column) is freed of 
dissolved SO2 in 2-stage evaporation. The 
oil is split in a fractionating column, yield- 
ing an overhead of 35 per cent aromatics 
content which is blended with the feedstock 
to the primary extraction unit. The kero- 
sene fractions, recovered as bottoms from 
the distillation of both secondary extract 
and raffinate, are joined and recirculated to 
the extract washing tower. 

In a typical performance, this process 
yielded the following composition and 
yields : 

Light Naphtha 
Feedstock Extract Raffinate 

Conipo\ifiofi : 
Aromatics . . 16.7 75.9 1.3 
Paraffins . . 54.5 14.2 63.2 
Naphthenec . . 28.8 9.9 35.5 

Rev-overy : 
Aromatics . . 100 93.8 6.2 
Paratfins . . 100 5.6 94.4 
Na~hthenes  . . 100 6.8 93.2 

Simplifying improvements have been made 
since the construction of Abadan's unit, 
which permit combination of the primary 
extraction and the backwashing steps into a 
single operation. The plant now taken on 
stream by Continental Oil Company for the 
recovery of chemical-grade aromatics from 
3 platformate introduces the light feedstock , 

at the centre of the extraction tower. Sul- 
phur dioxide is fed to the top, and wash oil 
is charged at the extractor's bottom. As a 
result, only a single raffinate must be 
worked up, where two raffinates were ob- 
tained in the older design. Either method 
yields, of course, only one extract phase. 

A process of this type has been piloted 
by Stone & Webster Engineering Corp.. 
Using as feedstock a platformate of 51 per 
cent aromatics content, the indicated solvent 
rate per 100 volumes charge was 170 
volumes liquid SO? and 75 volumes wash oil. 
Extract temperature was - 30". This 
yie!ded a raffinate containing 1.8 aromatics 
and an extract assaying 94.0 per cent aroma- 
tics. Aromatics yield in the concentrate 
was 98.4 per cent. 

For application to Continental Oil Com- 
pany's new unit, the same basic concept has 
had to be expanded. This plant is operated 
for the production of chemical-grade aroma- 
tics. and therefore calls for 98.5 per cent 
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or better purity. SO2 extraction with back- 
wash is therefore supplemented by azeotropic 
distillation of the extract, using methanol 
as entrainment agent. 

A typical charge to this plant is a depen- 
tanised light platformate fraction contain- 
ing 10.7 per cent benzene, 31.3 per cent 
toluene, and 4.5 per cent Cx aromatics (i.e. 
total aromatics content of charge is 46.5 per 
cent). This feedstock is inhibited with 1-2 
Ib. di-tert.-butyl-p-cresol per 1,000 barrels 
to prevent resin formation in storage. 

En route to the extraction tower, the re- 
formate is first dried by passage through a 
bed of activated alumina. Upon being 
cooled to -32", it enters the mid-section 
of the ring-packed extraction towcr which 
is operated a t  5.5 psi. and near -30". At 
the top of this towcr, liquid sulphur dioxidc 
is introduced, and wash oil is fed to the base 
a t  -30". Daily rates of feed, SO?. and wash 
oil are 3,570, 5.500, and 2.500 barrels res- 
pectively. 
1,875 bpd. light hydrocarbon raffinate is 

formed. This material leaves the top of the 
extraction tower together with 775 barrels 
SOz and 2,335 barrels wash oil. The phasc 
is raised to 50" in heat exchange with the 
charging stock. Via additional waste heat 
exchangers, it cnters a 20-plate sulphur di- 
oxide tower, operated at  SO2-condenser pres- 
sure. The hydrocarbon bottoms are frac- 
tionated in a second tower to yield raffinate 
overhead and recycle wash oil in the 
bottoms. The recovered raffinate contains 
only 0.5 aromatics and 2.0 olefines; the re- 
mainder are paraffins and naphthenes. 

Sulphur Dioxide Recovery 

The extract leaving the extractor bottom 
is raised to ambient temperature in heat ex- 
change with incoming wash oil and sulphur 
dioxide. After further heating, this phase 
enters the first of two sulphur dioxidc 
recovery towers, operated at  200 and 80 psi. 
respectively. 

Following SOz removal, ' the aromatic 
extract is topped off from the associated 
wash oil. The heavy hydrocarbons con- 
tain practically all the aromatic components 
introduced with the original wash oil. This 
stream is therefore not used for further 
extraction but is returned to the refinery. 

The light aromatic concentrate, taken 
overhead in the extract splitting tower, must 
be further purified to satisfy the demands of 
the product's chemical end use. The first 

step is distillative separation of benzene 
from the higher-boiling components in stan- 
dard fashion. 

Paraffins, olefines, and naphthenes asso- 
ciated with product benzene, are removed 

*overhead in an azeotropic distillation with 
methanol. The make, withdrawn from the 
still base. is water-washed and is then of 
satisfactory purity (99.0 per cent) for the 
plant's purpose, which is the ultimate pro- 
duction of detergent-grade alkyl benzene. 
T o  obtain nitration-grade benzene, an after- 
treatrncnt with sulphuric acid or  clay would 
bc rcquircd. Methanol is recovered from 
thc cxtract's hydrocarbon impurities by a 
wash watcr. followed by rectification. 

The use of a wash oil fraction of medium 
mo!ccular weight (kerosene range). here 
practised, offers good advantages for the 
recovery of benzene and toluene. There is 
suflicient boiling-point spread between sol- 
vent and plant product on the one hand. 
and between product and wash oil on the 
other, to permit ready distillative separation. 

Use of  Light Paraffins 
Still in the development stage is the use 

of light boilers (propane or butane) as wash 
oil. Propane, used as auxiliary solvent to 
sulphur dioxidc, is capable of yielding very 
pure aromatic concentrate. One approach is 
to blend propane with the liquid sulphur 
dioxide before it is fed to the extraction 
column. By operating a t  -30" to -4OU 
purity well above 95 per cent may be ob- 
tained in the extract. But even better 
purity. and certainly better recovery, can 
be achievcd by backwashing an SO2-extract 
with propane, much in the manner employed 
commercially with a higher-boiling wash oil. 

Operating in this fashion. Terres2 was able 
to obtain a substantially pure aromatic ex- 
tract, with very low aromatic retention in 
thc raffinate. His starting material was a 
heavy gasoline fraction. assaying 57 per cent 
aromatics. Careful fractionation of the 
extract showed approximately 5 per cent 
bcnzenc (together with very little cyclo- 
pcntanc). and 50 per cent toluene. The 
balance was a mixture of xylenes together 
with some cumene and methyl ethyl 
bcnzene. 
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Indian Newsletter 
FROM O U R  OWN CORRESPONDENT 

A NEW company, Amar Dye-Chem 
Ltd., has been formed in Bombay for 

the manufacture of dyes of the naphthol 
series, fast bases, stabilised azoics and the 
neccssary intermediates. Some of these will 
be imported initially. The conscnt of the 
Government of India and a licence have 
been obtained for the formation of the new 
company, which will have an authorised 
share capital of Us. 10,000,000 (f750.000). 
The company will have a modcrn factory 
at  Kalyan on a 50-acre site. An agreement 
has been entered into with Hilton-Davis 
Chemical Company. Cincinnati, Ohio, ac- 
cording to which the US firm will supply 
formulae. specifications. technical and 
patent information to the ncw firm and also 
make available results of researches con- 
ducted in their own laboratories in 
America. The use of thc trade mark rights. 
names and brands has kcen authoriscd to 
the Indian firm. Hilton-Davis will have 
financial participation and representation on 
the board of directors. It is learnt that , 
negotiations are in progress for the starting 
of new chemical industries in Bombay in 
co!lat;oration with some English and Ameri- 
can interests. 

A new caustic soda plant may be set up 
in lndore with an estimated Us. 6,000.000 
(€450.000) capital. of which about half is 
expected to be spent on the purchase of 
machinery and equipmcnt from abroad. 
The approval of the Government of India 
for this proposal has been obtained. The 
new caustic plant will be the first in that 
region and will have a capacity of 11.25 
tons per day of caustic of rayon grade and 
of 99 per ccn't purity. It may be mentioned 
that production of rayon grade caustic is 
limited in India and is at  precent being 
manufactured by Travancore Cochin 
Chemicals Ltd. 

It is reported that a white stone quarry 
in the vicinity of Chota-Udepur. about 65 
miles from Baroda, contains radioactive 
deposits, believed to be composed of uran- 
ium minerals. After tests on the spot by 
nuclear energy experts. specimens have been 
taken for further examination and analysis. 

According to the Geological Survey of 
India, deposits of monazite have been found 
on the beaches of Andhra State. The survey 
is to conduct tests to assess the extent of 
the deposits. X-ray studies on Indian mon- 
azite are in progress on behalf of the India 
Atomic Energy Commission a t  the Central 
Scientific and Industrial Rcsearch Labora- 
tories in Hyderabad. I t  may be pertinent 
to rccall here the recent statement by the 
Deputy Minister for Natural Resources and 
Scientific Research of the Government of 
India that elaborate plans have been drawn 
up for research and prospecting of uranium 
and thorium in the country.' I t  may also 
bc of interest to note that, similar to the 
sction taken in the United Kingdom, the 
Government of India have just constituted 
a separate Department of Atomic Energy 
with headquarters in Bombay. Dr. H. J. 
Bhabha. F.R.S., will be the secretary of the 
new department. 

Detailed investigations by the GeologicaI 
Survcy of Tndia over the last four years 
have revealcd the cxistence of a total 
reserve of about 10,000,000 tons of lignite 
at  Umarsar, Kutch. Though an earlier re- 
fcrence to thin seams of lignite in this area 
had been made, workable deposits gained 
prominence in view of the work on the 
Kandala port. At Umarsar. there is an  
uneconomic overburden of 100 ft. and the 
seams arc not uniform, the bottom seam 
thinning out abruptly. It is thought that 
open-cut methods will not be feasible and 
underground mining has not been ruled out. 
It may be mentioned here that a small lig- 
nite mine a t  Bikaner is being worked by 
underground mining with a recovery of not 
more than 12 per cent. Meanwhile, the 
lignite project in Neiveli (Madras State) is 
progressing satisfactorily. A gas spout in 
the area has come to light and is being 
examined. Two mining engineers of Powell 
Duffryn have been made available under the 
Technical Co-operation Scheme of the 
Colombo Plan to study the mining of lignite 
in South India. They will stay for about 
six months and will submit a detailed report 
on all aspects of lignite mining and develop- 
ment to the Government of Tndia. 
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The Indian Bureau of Mines, after investi- 
gation near Ramallakota (Andhra), have 
found evidence of a once flourishing dia- 
mond mining industry in the area. They 
recommend that a careful search for vol- 
canic plugs, the original source of diamonds 
in Andhra, should be undertaken. 

The Central Mineral Advisory Board at 
its recent meeting recommended the need to 
establish beneficiation plants for upgrading 
lean ores either singly or  by co-operative 
endeavour and the desirability of establish- 
ing custom mills by State Governments. A 
sub-committee has been formed to examine 
the establishment of a ferromanganese plant 
in India and to report by 1 September. The 
need to develop copper, lead and zinc indus- 
tries in India was stresscd, as also the 
detailed prospecting of the country for hid- 
den reserves. In this connection attention 
should be drawn to the two meetings held 
by the central and State Governmcnt repre- 
sentatives and the Geological Survey of 
India and the Indian Bureau of Mines in 
Srinagar and Bangalore, when a review of 
mineral prospecting carried out in lndia was 
made and detailed plans were drawn up for 
an intensive search for minerals in India. ' 

Manganese ore mining operations havc 
been suspended in many mines of Madhya 
Pradesh, Bihar and Madras, following a 
slump in the market for the past several 
months. The trade in export of the ore, 
which was in a boom period until last year. 
showed a downward trend. I t  is reported 
that there is severe competition from Cuba. 
Brazil, Africa and Russia. The impression 
which has been said to have gained cur- 
rency abroad, that India is not keen on cx- 
porting manganese ore, has been repudiated 
recently by the Government of 'India. Thc 
Madhya Pradcsh Mineral Industries Asso- 
ciation and othcrs have made representa- 
tions to the Governmcnt to abolish the 
export duty on the ore. reduce railway 
freight, study foreign competition. set up a 
managanese marketing board and establish 
barter against capital goods. Thcsc and 
other measures are being cxamincd by the 
Government. * * * 

Thc Government of India havc accepted 
the main recommendations of thc Indian 
Tariff Commission that the diehromates in- 
dustry should be protected for a further 

period of four years from January, 1955, at  
the existing rate of duty of 31.5 per cent ad 
i,alorem. The protectivc duty will continue 
to apply to chrome compounds and the 
dichromates. The commission has made 
certain rccommcndations for rendering 
assistance to the industry. 

A new plant belonging to Parke Davis 
Company for the manufacture of chloro- 
mycctin has been inaugurated in Bombay by 
the Minister for Hcalth of the Government 
of India. This will be the fitst plant in 
lndia to manufacture the antibiotic. The 
company made a gift of 50,000 capsules of 
chloromycctin and some camoquin for di5- 
tribution in the hospitals. 

Fuel Eficiency Course 
A RESIDENTIAL refresher course for 
works and plant enginecrs under the title of 
' Fucl Efficiency as an Aid to Production ' is 
to be hcld a t  thc Clarendon Laboratory, 
Oxford, with accommodation a t  Brasenose 
College, Oxford. from 27 September to 1 
October. 

Eleven lectures will be givcn by experts 
in the spccial ficlds to bc covered. They are : 
' The Economics of Fuel Selection '; 'Com- 
bustion Control in Practice '; ' Instrumenta- 
tion and A.utomatic Control '; ' Heat Storage 
and Peak Loads '; ' Heat Balanccs in Prac- 
ticc '; ' Cornprcssed Air Appliances and 
Practice '; ' Design, Performance and Opera- 
tion of Powcr Plant'; 'The  Control of 
Power Factor and Maximum Demand': 
'The  Dicscl Engine and Waste Heat Re- 
covery '; 'The  Handling and Storage of 
Fucl'; and ' Fucl Efficiency in Europe and 
the USA.' 

There will be opportunities for questions 
and discussions, and a visit will be made to 
an industrial concern. The Mayor of 
Oxford will welcome students. and the open- 
ing address will be givcn by Air Chief Mar- 
shal Sir Leslie Hollinghurst. K.C.B.. C.B.E.. 
D.F.C., chairman of NIFES. The closing 
addrcss will be given by Lt.-Gen. Sir Thomas 
Hutton. K.C.I.E.. C.B.E.. M.C., of the 
British Productivity Council. 

Application forms and a brochure giving 
full details of spcakers and lecture contents 
can bc obtained from the Secretary to the 
Coursc. Southern Area. NIFES, TOB 11. 
Whitcknights Park. Earlcy, Reading. 
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Foam Methods for Gas-Liquid Interaction 
A Brief Dzscription of Recent Russian Work 

The follo~vittg article is a corldertsed trarrs- 
lariot1 o f  cr recent R~tssian paper. Rcwders 
wlro are familiar with nlodertz Western 
designs o f  gas-scrr~hhers arztl fractionating 
colrirr~tls will appreciate that we prthlisk it 
as an example of current Russian Researclr. 
not n . ~  IS rcvolr~tiotrary d e v e l o p t ~ ~ ~ t ~ t  it1 tech- 
nology. 

ROCESSES of physical or  mechanical 
Pinteraction in the gas/lliquid system are 
of increasing interest and importance in 
many branches of industry in connection 
with absorption and desorption of gases, 
heat exchange between liquids and gases in 
direct contact, wet cleaning o r  scrubbing of 
gases, ctc. They may be divided into three 
main groups; (a) mass and heat transfer by 
films in towers or  columns, surface absorb- 
ers. cascade and other apparatus, ensuring 
contact of liquid films with gas; (b) transfer 
by dropping or trickling in apparatus with 
pneumatic or  mechanical sprayers; and (c) 
bubble transfer by the introduction of gas 
bubbles or continuous flow through a liquid 
film in cupola, sieve-plate. o r  other forms 
of apparatus. Some recent Russian work 
in the Leningrad Technological Institute 
(Lensovet) on the foam type is described by 
M. E. Pozin and others in the Journal of 
Applied Chemistry (Zhrirn. Prikladtz. Khim., 
1954. 27 [I] .  12); the paper is prefaced by a 
brief review of earlier Soviet research in this 
field. 

Optimum Hydrodynamic Conditions 
In the present work, using a sieve-plate 

type of apparatus, the main object was to 
intensify foam action by improved design, 
optimum hydrodynamic conditions (includ- 
ing rates of gas flow and of moving film). 
and reduction of diffusion resistance or 
drag; using the kinetic energy of the gas to 
convert the gas/liquid system into a vigor- 
ously moving unstable foam to increase 
inter-phase surface and other favourable 
factors. 

The movable foam is casily obtained by 
cross-flow of gas and liquid ovcr the per- 
forated plates so designed and disposed as 
to ensure relatively high rate of gas cur- 
rent. N o  5pccial foam-former is used. 
Three types of gastliquid dispersions may 

thus be obtained : (1) liquid layer on plate 
interpenetrated by gas bubbles or  streams; 
where the grcater part of the system is 
liquid, e.g. in bubbling; (2) semi-suspended 
layer of liquid as film or  flow current' inti- 
mately mixed with gas bubbles or  stream, 
forming a moving foam system in which 
the chief element is gas; (3) mixture of gas 
and liquid suspended in the gas phase as 
spray of varying degrees of dispersion. 

Increasing Ratc of Gas Flow 

The effect of increasing rate of gas flow 
IV is considered. When this reaches 0.5 
to 1.0 m. per sec., the disperse system is 
mainly of the foam type, and the bubbling 
zone is minimum. Rate of gas flow and 
structure of foam depends on thickness of 
liquid layer, extent of free part of plate and 
its thickness, and other factors such as size, 
shape and pitch or  disposition of plate open- 
ings. Changes in foam structure, e.g. from 
relatively large micelles with low gas speed 
to the disappearance of these a t  high speeds, 
are described, together with gas volumetric. 
efficiency and its expression in terms of SG 
of liquid, gas, and foam. 

Rate of gas flow over the whole section 
of plate o r  apparatus may increase from 
0.7 to 4 m. per see. under the right condi- 
tions, so that mass and heat transfer is much 
more intensive in the moving foam layer, 
with a certain amount of dynamic stability. 
This may be known as the foam method and 
apparatus-though in essence the apparatus 
differs little from that of the bubble type. 
However. a few small but important differ- 
ences in principle or  design are noted, and 
some discussion of KPD (the Russian abbrev- 
iation for coefficient of useful work) with 
relevant formulae is included. 

Single-plate and multi-plate foam towers 
are shown herewith-Figs. I and 11. In the 
former chamber 1 is of rectangular or  circu- 
lar section, with a,lattice o r  plate 2 which 
may be slightly inclined to facilitate liquid 
flow. The lower part of the apparatus 3 
may be flat, spherical, or conical. Various 
kinds of plate may be used. in one piece or  
composite. firegrate type, slotted, etc. The 
apertures of the plate constitute 5 to 40 per 
ccnt of the section, according to the kind of 
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EXHAUST 
A 
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Fig. I 

work to be, done. Liquid is fed to the plate 
through inlet 4 and uniformly distributed 
thereover; while gas enters by diffuser 5 or 
through other suitable openings, the exhaust 
passing out through opening 6. 

Rate of gas flow, according to need, is I 
to 3.5 m. per sec. Passing through the plate 
openings i t  contacts the liquid layer thereon. 
and a mass of foam moves in the direction 
of outlet 7 uniformly covering the wholc 
surface of the plate to which baffle 8 is 
attached. According to the height of the 
baffle, the amount of liquid fed in and rate 
of flow of gas flow, the thickness of foam 
layer may be 35 to 550 mm., o r  even more. 
Some liquid of course may leak through the 
plate, but this may be desirable in some 
cases, e.g. in removing dust, ete., from gascs. 
In this case the main bulk of dust is en- 
trapped by sma1.l amounts of liquid and col- 
lects in the lower part of apparatus, from 
which it is removed through opening 10. A 
single plate foam apparatus for gas scrub- 
bing has been described in detail in the 
authors' earlier work. 

The multi-plate type (Fig. 2) is a tower or 
column with several sieve-plates one above 
the other. Liquid is fed as shown through 
a hydraulic seal or trap on to the upper 
plate, and moves along it as  a layer of foam 
to the baffle o r  overflow where it disperses. 
From here the liquid. passes through a 
hydraulic trap down to 'the next plate, and 
so on. The overflow for liquid and/or foam 
may be internal or external. Usually the 
external type is to  be preferred, especially 
in relation to gas; but if the converse is the 
ca,se, then internal overflow is better. 

The ratio of liquid L to gas G may vary 

within wide limits, theoretically a t  least from 
zero to a maximum governed by the lowest 
rate of gas flow which will ensure formation 
of foam and maximum flow capacity of 
apparatus in relation to foam flow. Foam 
apparatus with sloped plates-in the direc- 
tion of foam traverse-or of great width in 
relation to length. may operate with a volu- 
metric ratio L :G  reaching 1 : 50. Varia- 
tions in working efficiencies of plates in rela- 
tion to dates of gas flow are exemplified and 
graphed. using several models of foam ap- 
paratus with varying gas/liquid systems. 
sieve plate 1 to 25 mm. thick, aperture area 
5 to 40 per cent, and holes o r  slots with 
diameters of 1 to  8 mm. Gas rates were 0.5 
to 5 m. per sec. Height of liquid layer was 
varied by baffles or otherwise from 0 to 100 
mm., and feed rate of liquid over plate was 
1 to  70 cu. m. per hr. per 1 m. length of 
baffle. Changes in form and volume of foam 
formation with increasing gas speed u p  to 
maximum are discussed. At a speed of 
about 4.5 m. per sec. it was difficult to dis- 
tinguish the foam zone from that of 
spraying, as the liquid passed from a semi- 
suspended to a suspended condition. 

The  rate of transfer of heat or mass from 
the gas phase to the liquid or the converse 

--------- 

GAS INLET 

LIQUID OUTLET 

Fig. I1 
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13 graphed as coefficient K of processing 
rate, the relation to unit surface of plate. It is 
obvious that the value of K directly increases 
with speed of gas flow through the entire 
cross section of apparatus. The curve for 
hydraulic resistance or  drag of the foam 
layer Ap, at all heights of the initial liquid 
layer ho has a specific maximum when w 
is 0.7 to 1.0 m. per sec., and a specific mini- 
mum with w = 1.3 - 1.7 m. per sec., ac- 
cording to the design and parameters of 
plate. Further increase in resistance at 
higher speeds of gas flow gradually slows 
down and then practically ceases. The 
curves thcrefore (Fig. 111) show that the 
higher the rate of gas flow so much the more 
intense or vigorous is the performance of the 
apparatus and so much the less the expen- 
diture of energy per unit of such intensity. 
However, increase of gas rate above 3-3.5 m. 
per Fec. in many cases is not possible owing 
to excessive splashing or spraying losses. 

It is concluded that properly designed and 
operated foam apparatus on the lines indi- 
cated offers wide possibilities in industry. 
In many cases a tenfold and even a hundred- 
fold increase in rate of working is possible, 
with lower power costs. Despite its small 
dimensions in this type of apparatus it is 
possible to remove heat from the section 
space by fitting internal cooling units, 
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taking up very little room and requiring 
only a minimum consumption of metal. This 
is due to the fact that the coefficient of heat 
transfer from foam to water flowing through 
tubes is many times greater than in the usual 
type of cooler. 

Stainless Steel Firms Unite 
TWO pioneer commercial producers of 
stainless steels, one British and the other 
Canadian, have just established a trans- 
atlantic liaison for exchange of information 
which is expected to further development in 
both countries. The companies are Firth- 
Vickers Stainless Steels Ltd., of Sheffield. 
England, which, as Thomas Firth & Sons, 
first commercially developed stainless steel 
in 1913. and Shawinigan Chemicals Ltd., of 
Montreal. through its stainless steel and 
alloys division, which is the largest and one 
of the oldest producers in Canada. 

C. K. Lockwood, of Montreal, vice-presi- 
dent of Shawinigan Chemicals, in charge of 
the stainless steel and alloys division, said 
the agreement covers the exchange of tech- 
nical information on all phases of foundry 
practice including melting, moulding, and 
heat treatment procedures. The Firth- 
Vickers firm operates the most extensive 

high-alloy foundries in the United Kingdom 
and has plants at Sheffield with complete 
facilities for producing centrifugal and large 
static-type castings, and near Birmingham 
where smaller type production is carried 
out. The work done by the company covers 
almost the entire range of foundry activity. 

Technical development is carried on by 
Brown-Firth Laboratories, whose extensive 
laboratories form the main research centre 
for both the rolling mill and foundry opera- 
tions. Shawinigan Chemicals' plants are at 
Shawinigan Falls, Que. 

'The agreement with Firth-Vickers,' Mr. 
Lockwood said, ' will provide Shawinigan's 
stainless steel customers not only with the 
benefits of the latest and best of technical 
knowledge but also with an additional range 
of high alloy products which will be made 
available by the co-operative scheme. Stain- 
less steel castings beyond the range of 
Shawinigan's facilities can be obtained 
from Firth-Vickers through Shawinigan.' 
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H i g h  Pur i t y  Hydrogen Chemical Import Controls 
From Liquefied Petroleum Gas SALVADOREAN Decrees No. 1316 and 

A S a result of the postwar petroleum 
refinery expansion programme, increas- 

ing supplies of liquefied petroleum gases 
(propane and butane) are becoming available 
in the United Kingdom and these gases can 
today be purchased at more economic prices 
than previously. This liquefied gas can be 
transported in bulk in tank cars and, as has 
been the practice in the US for some time, 
is a suitable raw material for the production 
of high purity hydrogen. 

British Geon Ltd. are extending their plant 
at  Barry, South Wales, and to carry out this 
extension they require an additional supply 
of high purity hydrogen. Hitherto, they 
have been producing hydrogen by the steam- 
iron process, for which coke is the raw 
material for generating water gas. British 
Geon have carefully considered the various 
processes for the production of high purity 
hydrogen and have come to the conclusion 
that the most satisfactory and economic pro- 
cess is to produce the hydrogen from petro- 
leum refinery gas. A contract has been 
placed with The Power-Gas Corporation 
Ltd., Stockton-on-Tees, for the supply and 
erection at  Barry of a plant to produce high 
purity hydrogen using liquefied butane as 
raw material. A hydrogen dehydration 
plant is included in the contract. 

Ve.ry briefly, the process operates as fol- 
lows: the butane, from storage tanks, is 
evaporated and mixed with steam and the 
butane-steam mixture is passed through a 
reforming furnace in which the hydrocarbon 
is decomposed into a mixture of hydrogen 
and carbon monoxide. Subsequently, more 
steam is added and the gas passed through 
catalytic reaction vessels for converting the 
carbon monoxide into carbon dioxide and 
hydrogen. The carbon dioxide is removed 
in a Girbotol plant, which employs an 
aqueous ethanolamine solution as the re- 
agent. The product hydrogen is of 99.9 
per cent purity. 

The reforming furnace, which is manufac- 
tured under licence from the Hercules 
Powder Company. Wilmington, Delaware, 
incorporates a number of reaction tubes con- 
structed of special heat-resisting steel and 
containing a nickel base catalyst. It can be 
heated by means of a fuel gas or fuel oil. 
The Girbotol plant and accessory equipment 
is to the design of The Girdler Company. 

No. 37, published in the Diario Oficial on 21 
Deccmbcr, 1953, and 21 April, 1954, lay 
down that the import, manufacture and sale 
of certain chcmical products is forbidden 
without a Certificate of Approval issued by 
thc Salvadorean Ministry of Agriculture and 
I-ivestock. The products are : fertilisers. 
chemical and organic manures, rectifiers 
and all products for improving the fertility 
of the soil, insccticides, parasiticides, fungi- 
cides and repellent materials. foi use either 
on animals or plants. patent medicines. 
serums, vaccines and other biological pro- 
ducts for veterinary use, weed-killers and 
chemical and biological products for use 
with plants. 

Application for the Certificate of Ap- 
proval must be made in writing and should 
be accompanied by a sufficient quantity of 
the product for analysis and test. a com- 
plctc formula and description of the method 
of use and a certificate of origin in the case 
of imported products, together with proof 
that its distribution has been authorised in 
the country of origin. In addition, patent 
medicincs, serums, vaccines, etc., must first 
be registered with the Salvadorean Board of 
Chemistry and Pharmacy. Tuberculine and 
antigens for diagnosis of illness in animals 
may be imported only by the Ministry of 
Agriculture and Livestock. 

Every chemical or  bio-chemical product 
must show clearly in Spanish the followin_c 
information: the name of the product and 
its manufacturer, the complete formula, its 
uses, dosage and the manner in which it 
is to be applied (except in the case of ferti- 
lisers, manures. etc.). the date of manufac- 
ture and the date of expiration in the case of 
products subject to deterioration. and any 
dangers inherent in thc use of the product. 
precautions to be taken and antidotes in the 
case of poisoning. 

Zirconium Research 
Research to develop a less costly method 

of producing ductile zirconium is to receive 
increasing emphasis from the United States 
Bureau of Mines. By adapting the Kroll 
magnesium-reduction process for production 
of metallic zirconium and developing it. the 
bureau has brought down the cost of the 
metal considerably, but it is still too expen- 
sive for widespread commercial use. 
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Exemptions from KID 
THE Treasury have made an  Order under 
Section 10 (5) of the Finance Act, 1926, 
continuing from 19 August, 1954, until 18 
February, 1955, the exemption from Key 
Industry Duty of all the articles (except 
phthalic anhydride) exempted from that duty 
by prcviou\ Orders with the addition of: 

Tubing of neutral glass, not being (1) 
colourcd glass or (2) glass with a content of 
more than 85 per cent of silica and boric 
oxide together or (3) glass of fused silica or 
fused quartz, in straight lengths having an 
external diamcter of not lcss than 8 rnni. 
and not more than 35 mm. and a wall thick- 
ness of not less than 0.3 mm. and not more 
than 1.5 mm., and being capable of passing 
a test corresponding with the test for limit 
of alkalinity of glass described by British 
Pharrnacopreia, 1953; and diethylene glycol 
monobutyl ether, and with the deletion of: 

Tubing of neutral glass. not being coloured 
or borogilicate glass, in straight lengths 
having an external diameter of not lcss than 
8 mm. and not more than 35 mm. a n d a  wall 
thickness of not less than 0.3 mm. and not 
more than 1.5.mm., and being capable of 
passing a test corresponding with the test 
for limit of alkalinity of glass prescribed .by 
British Pharmacopceia, 1953; 2-monoamino- 
ethyl alcohol; 2.6-diaminopyridine; 2-mono- 
dicthylaminocthyl alcohol: ethylene glycol 
carbonate; germanium dioxide; 2,4,5-tri- 
chlorophenol; 2,4-xlyenol; and L - x y l o ~ .  

In the case of phthalic anhydride. the 
Order continues the exemption from Kev 
Industry Duty only until 18 November. 

N e w  Insecticidal Lacquer 
THE troopship Dlcrierrl recently left South- 
hampton docks for the Far East after it 
had been treated against insects by means of 
a new insecticidal lacquer. The lacquer, 
which was developed after three years of 
continuous research, contains the Shell 
insecticides, aldrin and dieldrin, and is 
covered by a British patent filed by the 
National Research Development Corpora- 
tion, which is issuing licences for its manu- 
facture. 

Thc newly discovered lacquer is said to 
have the unique property of expelling the 
insecticides in minute crystals, an action 
quickened, by the friction of insects crawl- 
ing on the surface. Lethal properties per- 
sist for at  least two years after application 
despite repeated washing and scrubbing. 

Aldrin and dieldrin were developed com- 
paratively recently by Shell, who are build- 
ing a new f1,000,000 plant for their manu- 
facture a t  Pernis near Rotterdam. They 
have been found dramatically successful in 
controlling a very wide range of insects in 
all parts of the world, notably locusts, sea- 
weed fly and many agricultural pests. 

The formulation of the lacquer is as fol- 
lows : - 

Urea Resin (Type B.C.555) . . 50 parts by wt. 
Alkyd Resin (Type B.C.666) . . 50 parts by wt. 
Butanol . . . . . . . . 27.5 parts by wt. 
Xylole . . . . . . . . 22.5 parts by wt. 
Dieldrin . . . . . . . . I2 parts by wt. 
Aldrin . . . . . . . . 12 parts by Wt. 

The accelerator (sulphuric acid 10 per 
cent volume) is finally added to the above in 
the proportion of 1 : 20. 
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Teesdside Developments sulphuric acid, nitric acid, synthetic phenol, 
urea, amines, pure iso-propanol and acetone. 

Report Surveys I.C.I. Factories Substantial extensions t o  immonia and sul- 

I T  js difficult to envisage any fall in the 
long-term demand for chemicals, and the 

North East may continue to place the 
utmost confidence in the future of this great 
and expanding industry, says the 1953-54 
report issued recently by the North East 
Industrial and Development Association. 
Dealing with industry in general, the report 
says that much of the ground lost in 1952 
has been recovered, and manufacturing pro- 
duction is at  present running well ahead of 
last year. 

Main interest in the chemical industry in 
the North East, it says, continues to centre 
on the great developments which are taking 
place a t  the new I.C.I. works at Wilton. The 
vast scale of these projects may be gauged 
from the fact that capital expenditure to 
date has already exceeded £32,000.000, and 
construction activity is expected to continue 
for many years to come. Capital invest- 
ment at Wilton. in 1953 totalled nearly 
£7,000,000, while a programme involving 
the expenditure of about £10,000,000 has 
been planned for the present year. On the 
production side, no new plants were brought 
into use in 1953, but a new plant for the 
manufacture of chlorine and a second poly- 
thene plant came into operation during the 
first quarter of 1954; a phthalic anhydride 
and a ' Terylene ' plant are expected to come 
into commission later in the vear. 

It is still too early to make any accurate 
assessment of the employment that will 
result from these and future projects, but the 
staff and labour employed a t  the Wilton 
works now totals over 4,000; this does not 
include a force of about 2,000 men at present 
engaged on construction. 

The report adds that the newness and scale 
of the development at  Wilton have meant, 
perhaps inevitably, that the I.C.I. factories at 
Billingham have received less than the share 
of publicity they deserve. This undertaking 
covers more than one square mile and em- 
ploys over 16,000 people. Four 1.C.T. Divi- 
sions operate factories at Billingham, the 
largest being the Billingham Division which 
controls four-fifths of the labour force. 

Capital expenditure by this Division 
between 1946 and 1953 amounted to more 
than f 18,000,000, and major projects which 
were brought into operation during this 
period included plants for the production of 

phuric acid capacity are at present in pro- 
gress, together with corresponding extensions 
to the capacity for raising steam and electric 
power. Total output from the Billingham 
Division has continued to rise, and by the 
end of 1953 production had been increased 
by 33 per cent over the 1946 figure. 

US Petrol Refineries 
THE average petroleum refinery in the 
United States incrcased its capacity to pro- 
cess crude oil by nearly 1,500 barrels a day 
during 1953. according to a Bureau of Mines 
report released by the Secretary of the 
Interior. 

Presenting results of the Bureau's annual 
survey of capacities at  crude-oil refineries. 
including cracking plants, the report shows 
that throughput capacity at  the average re- 
finery was 23,759 barrels daily on 1 January. 
1954, compared with 22,270 barrels daily a 
year - earlier. Although the number of 
operating refineries dropped .from 343 to 337 
during 1953, total daily capacity rose from 
7,638,661 to 8,006,897 barrels. an increase of 
more than 368,000 barrels. 

Additional crude oil capacity totalling 
397,500 barrels was reported under construc- 
tion at  the beginning of 1954. Accounting 
for 129.500 barrels of this total are facilities 
for ncw refineries, three in North Dakota. 
two in Washington. and one each in Ohio 
and Utah. 

Materials Ministry Dissolved 
FORMAL dissolution of the Ministry of 
Materials. and transfer of its functions to 
the Board of Trade, was completed on 16 
August. The principal functions trans- 
ferred are the management and custody of 
strategic stockpiles. and the disposal of 
stocks of materials in which public trading 
has been brought to an  end. It is estimated 
that by the end of the year. nearly 1,400,000 
tons of these materials, at a value of about 
1125,000,000, will have been sold. The 
transfer has involved some administrative 
reorganisation at  the Board of Trade, and 
two raw materials divisions have been estab- 
lished there. but with some rearrangement 
on the industries and manufactures side 
there will be a net increase of only one divi- 
sion. 
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Fixation of Nitrogen 
Conflicting Results o f  American Work 

D IRECT manufacture of nitric acid and 
nitrates from the air, that is, the fixa- 

tion of atmospheric nitrogen, has exercised 
the ingenuity of the chemist and chemical 
engineer for many years with only a very 
small measure of success. The Birkeland 
and Eyde process which became obsolete 
soon after the turn of the century was the 
most successful attempt, and since that time 
considerable effort has been made to over- 
come the original disadvantages of the 
method, the most serious of these being the 
very high power consumption required by 
even moderate sized plants. 

One of the most promising alternatives 
has involved the replacement of the ineffi- 
cient electric arc by a reverberatory fur- 
nace. The furnace is used to  heat a bed 
of refractory pebbles to 2,500" and air is 
drawn across this bed in such a manner 
that it is raised to  the high temperature in 
a tenth of a second, maintained at that tem- 
perature for 3 seconds, and then immedi- 
ately cooled in a tenth of a second. The 
nitric oxide so produced is used to make 
nitric acid and the process is being devel- 
oped in the United States by thk Wisconsin 
Alumni Research Foundation in conjunc- 
tion with the Food Machinery and Chemical 
Corporation. 

New Kind of Electric Arc 
Just after the last war a series of patents 

taken out in the United States by Cotton 
claimed the invention of a new kind of 
electric arc which was to be used in the 
preparation of nitric oxide and hence nitric 
acid from the air. In the process described 
the air was passed between two pairs of 
electrodes, one pair connected to an AC 
power source operating a t  2 kV, and 60 
cycles. and the other to  a radio frequency 
source operating in the range of 1 to 10 
Mc. per sec. 

The advantage of providing a low fre- 
quency and a high frequency discharge 
superimposed in the same tube is said to be 
that nitric oxide production can be carried 
out a t  much higher pressures approaching 
that of normal atmospheric pressure, while 
at the same time there are maintained with- 
in the tube con?:tions which are character- 
istic of glow discharges a t  much lower 

pressures. In effect, the Cotton process is 
an attempt to combine the relatively high 
throughput of the Birkeland and Eyde pro- 
cess with the higher yields and lower tem- 
peratures associated with the glow discharge. 
With much lower power consumption (one 
of the original Birkeland and Eyde p:ants 
used 350,000 HP) much higher conversion 
rates are claimed under quite favourable 
working conditions. 

Critical Frequencies 
A feature of the Cotton process was the 

high yields associated with certain critical 
frequencies, these frequencies being charac- 
tcristic of the electrode material and of the 
reacting gas mixture. Those frequencies 
associated with the composition of the gas 
mixture (air) have been given the name of 
critical reaction frequencies, while those 
associated with the electrode material have 
been called critical electrode frequencies. 
The optimum pressure for the process was 
found to be 335 mm. of mercury, Where 
there is overlapping of the reaction and 
electrode frequencies the appearance of a 
compound peak in the graph of yield 
against frequency is claimed resulting in an 
improved overall yield of nitric acid from 
the air. 

A recent paper (Ind. Eng. Chem.. 1954. 
46, 1468). while confirming the superiority 
of the crossed high frequency-low fre- 
quency discharge, has failed to confirm the 
existence of these critical frequencies with 
a small laboratory apparatus. In the ex- 
periments described air was allowed to  flow 
through a glass tube in which were placed 
four conical copper electrodes spaced sym- 
metrically. The application of 60 cycle AC 
to one pair of electrodes and 2 Mc. radio 
frequency power to the other pair produced 
within the tube a flat disc-shaped luminescent 
zone between the tips of the electrodes. 
This had the characteristics of an arc rather 
than a glow discharge and temperatures 
between 100" and 300" were measured inside 
the tube. The authors were unable to  re- 
produce the work described by Cotton 
although significant enhancement of the 
yield of nitric acid from the air was ob- 
tained by the use of a crossed discharge. 

The efficiencies of the process were cal- 
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culated in two distinct ways, on the basis 
of the yield of nitric acid per k w h  and the 
utilisation of the available oxygen. The 
yields obtained varied from 2 to 9 g. per 
k w h  at  pressures between 100 and 300 mm. 
of mercury corresponding to power effi- 
ciencies from 0.083 per cent to 0.73 per ccnt 
and oxygen utilisation efficiencies of 2.4 
per cent to 6.55 per cent. The combination 
of high frequency and low frequency dis- 
charges was always found to be more effec- 
tive than either alonc, and when the per- 
centage of high frequency to low frequency 
power was varied maximum yields were 
obtained a t  50 per ccnt and 20 per cent of 
low frequency power. 

It was not found possible to provide more 
than 50 per cent of low frequency power 
because of overheating, and at pressures 
above 300 mm. of mercury considerable 
arcing took place. Nevertheless, by extra- 
polation at  a pressure of 235 mm. of mer- 
cury it was estimated that the yie!d of nitric 
acid pcr k w h  for the low frequency dis- 
charge alone would be 3 g. compared with 
a value of 0.1 g. for the high frequency 
discharge alone and 8.4 g. for the crossed 
discharge. These findings were in contrast 
to those reported by Cotton, who obtained 
a maximum yield at the higher pressure of 
335 mm. of mercury with equal amounts of 
high frequency and low frequency power, 
the yield being greater by a factor varying 
between 5 and 15. 

Despite these differences there is no doubt 
that the addition of a radio frequency dis- 
charge to the conventional arc as used in 
the old Birkeland and Eyde process con- 
siderably enhances the possibilities of the 
economic fixation of atmospheric nitrogen. 
more particularly so in localities where there 
are cheap sources of electric power. A 
great deal will depend, however. on 
whether the yield of nitric acid per kwh  
can be raised still further by the use of a 
more efficient discharge.-J.R.M. 

T o  Open Uranium Plant 
Australia's biggest uranium plant will be 

officially opened by the Prime Minister, Mr. 
Menzies, at  the Rum Jungle uranium field 
on 17 September, when large-scale produc- 
tion of uranium oxide will begin. Output 
will be about twice as much as originally 
planned. 

QVF Products on Display 
Stands at European Exhibit ion 

'V ISIBLE Flow ' glass pipeline and 'Quick- 
fit' industrial plant in glass, marketed by 

QVF Ltd., of Stone, Staffs, will be cxhibited 
on the stand of the firm's Belgian agent, 
IVIA, Louvain, at  the International Tech- 
nical and Industrie~ Exhibition at  Char- 
leroi, Belgium, from 18 September to 30 
October. The firm's products will also be 
on display, for the second year, at  the Inter- 
national Machinery & Apparatlis for the 
Food Processing & Chemical & Pharmaceu- 
tical Industries (Vochema) Exhibition in 
Utrecht, Holland, from 20 to 17 September. 
This exhibition is a showground for chemi- 
cal and chemical engineering products 
manufactured in Western Europe, so that 
competition is vcry keen. 

Full-scale Working Units 

The QVF display, on the stand of their 
agents for the Netherlands, IVIA, Rotter- 
dam, includes two full-scale working units. 
One is a large scale vacuum still with steam 
heated evaporation units having a total sur- 
face arca of 4.8 sq. metres. The fractiona- 
ting column is of 30 cm. diameter, sur- 
mounted by 30 cm. diameter reflux con- 
densers and magnetically operated swinging 
reflux divider. The steam is provided by 
an  electrode boiler. The other unit is an 
8-litrc capacity solid/liquid extractor of 
the soxhlet type with steam-heated solvent 
evaporator. 

A test rig simulating operation demon- 
strates an all-glass pressure release valve. 
This unit is a safety valve designed for use 
with metal or enamelled metal vessels under 
corrosive conditions likely to prevent proper 
working of valves made in material less cor- 
rosion resistant. 

The use which can be made of ' Quickfit' 
industrial plant in glass units is demon- 
strated by a 1/12 scale model of a large 
assembly. Of particular use to manufac- 
turers of pharmaceuticals and fine chemi- 
cals is a 100-litre capacity reaction vessel 
which incorporates an immersion cooler. 
This has been designed specifically for 
chemical reactions which require heat to 
.start them, followed by cooling to keep the 
reaction under control. 

Some similar units will also be on display 
at  Charleroi. 
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Crusilite 
New Silicon Carbide FurnaceIElement 

M ANY years of research and develop- 
ment work have resulted in the pro- 

duction by The Morgan Crucible Co. Ltd., 
of Battersea Works, London, S.W.11, of a 
new and improved silicon carbide element 
for use in high-temperature furnaces which 
is being marketed under the name of Crusi- 
lite. This is a one-piece silicon carbide tube 
produced by a completely new method, in 
which the central hot zone is in the form of 
a spiral of the requisite length. It  is entirely 
suitable .for working over a wide range of 
element temperature from 800" to 1,575". 

Its rate of increase of resistance is rela- 
tively slow, with the result that it can be 
operated for very much longer without re- 
placement than earlier types of silicon car- 
bide elements. Being in one piece, it is also 
stronger and has no joints to fail. Such is 
the strength of the material used in its manu- 
facture that a highly efficient tcrminal 
arrangement can be used. At present 
available for the 10 and 14 mm. diameter 
elements only. this consists of special metal 
terminal caps shrunk on to the metallised 
ends of the elements. The elements can be 
supplied with metallised ends only for fur- 
naces where space is restricted and it is not 
possible to use the terminal caps. 

No Strain on Elements 
The tcrminal caps assure a good electrical 

contact on to the silicon carbide and also 
provide an easy means of connecting to the 
power supply. Two nuts are fitted to the 
threaded pillar which is an integral part of 
each cap. To  connect to the supply it is 
only necessary to attach the flex or braid 
to the pillar and screw the outer nut on to 
it. If the inner nut is held by a spanner 
during this operation. the element cannot 
rotate and n6 st,rain is put on the elemcnt 
in any direction. 

The method of manufacture of Crusilite 
enables the materials to be made over a 
range of resistance, and suitable resistance 
values are held in stock to cover the elec- 
trical conditions most frequently met in 
common practice. Despatches from manu- 
facturer's stock will be within a tolerance 
of + 10 per cent of the nominal, but the 
res:stance of all elements supplied as a set 
for any particular furnace will not vary by 
more than f 5 per cent of the mcan. 

Typical Crusilite elements with special 
terminal caps on the smaller sizes 

Indian Essential Oils 
A SYMPOSIUM on research and develop- 
ment in Indian essential oils and aromatic 
chemicals will be held at  the Forest Re- 
search Institute, Dehra Dun, from 27 to 30 
September, under the joint auspices of the 
Forest Research Institute and the Indian 
Council of Scientific and Industrial Re- 
search. 

The symposium will be in three sections, 
devoted to original papers and reviews of 
research and developments in Indian 
essential oils, natural isolates, their deriva- 
tives and perfumes and rednoids; aromatic 
chemicals and flavouring materials; miscel- 
laneous matters including standardisation of 
essential oils and aromatic chemicals, and 
their methods of tests and analysis; instruc- 
tion and training in essential oils techno- 
logy; place of essential oils in India's Five- 
Year Plan; marketing, export and import of 
essential oils; governmental policies and 
controls. 

Besides the three sessions of the sym- 
posium, an exhibition displaying scientific 
literature, samples of essential oils, per- 
fumes, aromatic chemicals. essences and 
allied products of Indian and foreign ori- 
gin. technical and statistical charts, photo- 
graphs and botanic and actual specimens of 
essential oil-bearing plants will also be 
arranged. 

Meetings of the Essential Oils Research 
Committee of CSlR and the Essential Oils 
Scctional Committee of the Indian Standards 
Institution. and other related organisations, 
will be held in the same week. 
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Courses at  Acton 
A COURSE of 12 lectures on ' Industrial 
Applications of Biochemistry ' will be held 
in  the Department of Chemistry and Biology, 
Acton Technical College, High Street, Acton, 
London, W.3, on Wednesday evenings, start- 
ing on 29 September. The courses will be 
suitable for chemists and biochemists who 
are practising in branches allied to the bio- 
chemical field, such as food chemistry, agri- 
culture, fermentation, and manufacture of 
chemicals of pharmaceutical and medical 
importance. 

It will deal with fundamental biochemical 
principles-properties and functions of en- 
zymes and vitamins. nutrition and principles 
of metabolism. Emphasis will be laid on 
application to industrial processes, including 
brewing, fermentation proccsses. food manu- 
facture, vitamins in animal nutrition and 
food, animal feeding and agriculture and 
biochemistry in the pharmaceutical industry. 

A special course of 12 lectures on ' Thc 
Modern Chemistry of Oils, Fats and Waxes ' 
will be held on Friday evenings, starting 0.n 
1 October. This course will be suitable for 
industrial chemists. research workers. 
and others engaged in industries con- 
cerned with the extraction and refin- 
ing of oils, fats and waxes and with their 
use in industry and commerce. Lectures 
will be given on 'The  Composition of Oils 
and Fats and its Bearing on their Utilisa- 
tion,' ' T h e  Chemistry of Drying Oils,' 
' Recent Develouments in Methods of Analv- 
sis of o i ls  and Fats '  and 'The  ~ o d e ; n  
Chemistry and Analysis of Waxes.' 

Revised Phenolic Standard 
T H E  British Standards Institution has 
recently issued a revision of BS.771 'Syn- 
thetic resin (phenolic) moulding materials.' 
which was originally published in 1938 and 
the first revision of which was published in 
1948. The  present revision involves only 
small changes in levels of quality, generally 
towards higher quality. 

The most important change is the intro- 
duction of a simpler statistical technique 
without loss of discrimination. One value. 
L, is specified against which is  compared 
the average value of a specified number of 
test results on a single batch of material. 
Another value, X, is specified against which 
is compared the average value of the results 

derived from a sequence of batches. The 
values of L and X are given in the standard. 
A simple procedure is outlined for deter- 
mining the specified value appropriate to any 
number of batches forming a sequence. 

From the purchaser's point of view the 
advantage of this specification is that it 
gives an assurance that in a sequence of 
batches only occasional batches will be ex- 
pected to have a quality equal to L and that 
over a period the average value will be a t  
least equal to X. 

This issuc of the standard incfudes cross- 
breaking strength as an additional require- 
ment and the standard temperature for tests 
involving immersion in water is raised to 
2.5" on the grounds of greater convenience. 

This standard also prescribes for the 
following properties of eight types of 
phenolic moulding materials : impact 
strength, surface resistivity after immersion 
in water, volume resistivity, heat resistance, 
power factor, permittivity, tensile strength. 
water absorption, plastic yield, electric 
strength, acetone soluble matter. 

Methods of test for each of the specified 
properties are given, together with methods 
of test for power density and bulk factor, 
flow properties. shrinkage of mouldings 
density of mouldings, crushing strength, 
shear strength and elastic modulus in ten- 
sion. Copies of this standard may be ob- 
tained from the British Standards Institu- 
tion, British Standards House. 2 Park 
Street. London. W.1. price 6s. 

Australian Claim Rejected 
IMPERIAI, Chemical Industries of 
Australia and New Zealand has rejected the 
Australian Council of Trade Unions' re- 
quest for more pay for its 3.500 employees. 
T h e  general manager, Mr. L. W. Weickhardt. 
said that the direct amount involved of 
€750.000 could not be offset by a foresee- 
able increase in manufacture, improved 
efficiency or at the expense of moderate 
company dividends. It had already been 
necessary to close one plant because of the 
non-competitive position with overseas sup- 
plies. T h e  company bclieved that the 
overall influcnce on wage rates of national 
prosperity and productivity could only be 
assessed after searching arbitration by a 
Court of Inquiry. The unions had asked 
for a doubling of the marginal pay of the 
employees. 
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ARBEITSGEMEINSCHAFT FUR FORSCHUNG DES 

LANDES NORDRHEIN-WESTFALEN. Pub- 
lication No. 31. Chemie- und wirt- 
schaftliche Bedeutung der Sulfonamide, 
by F. Mietzsch. Die experimentellen 
Grundlagen der Chemotherapie der 
bakteriellen Infektioncn. by G. 
Domagk. Westdeutscher Verlag. 
Cologne and Opladen. 1954. Pp. 71. 
Paper, DM. 5.25. 

The first of these two lectures. held in 
Diisseldorf under the auspices of a research 
association. is a concise account of the 
chemistry and developmcnt of thc sulphon- 
amides and certain related therapeutic 
agents. Synthetic details are included to- 
gether with some discussion of the bearing 
of physical properties such as basicity and 
solubility on the therapeutic action. The 
lecture conc:udes with a brief survey of the 
economic importance of these substances. 
The effect of their development on the cost 
and availability of othcr chemicals such as 
chlorosulphonic acid and heterocyclic com- 
pounds is considered. Tables of quantities 
produced. consumed. imported and ex- 
ported over a period of ycars in various 
countries are included. 

The second lecture is by none other than 
Professor Domagk who was the first to use 
sulphonamides therapeutically. He gives 
a most authoritative and readable account 
of the experimental basis of the chemo- 
therapy of bacterial infections with special 
regard to the sulphonamides. thiosemicar- 
bazones and isonicotinic hydrazide, inter- 
spersed with frequent reference to the anti- 
biotics. Streptococcal, staphylococcal. pneu- 
moccocal and other infections are discussed, 
but particular attention is paid to the chemo- 
therapy of tuberculosis. The view is cx- 
pressed that rheumatism is caused by certain 
types of streptococcus e.stablished perhaps in 
teeth. tonsils or inflamed joints and that it 
may well prove possible to find suitable 
agents for successful chemotherapy. 

The subsequent discussion by prominent 
chemists and medical men deals among 

other things with patent rights, genetics of 
resistant strains, aerosol treatment, mode of 
action of sulphonamides and isonicotinic 
hydrazide and tubercular meningitis.-M.C. 

PRYSICO-CHEMICAL METHODS. Vols. 1 & 2. 
Fifth Edition. By J. Reilly and W. N. 
Rae. Methuen & Co. Ltd., London. 
1954. Pp. 760 and 800. 4 7  10s. (both 
vols.). 

Reilly and Rae is one of the best examples 
of the English style writing of textbooks. 
With only one or two authors it is possible 
to provide a completely coherent and con- 
nected exposition of a general subject, and 
it seems unfortunate that it is being super- 
seded by the American or  ' symposium ' 
style. The latter involves the collection by 
an editor of a series of monographs, each 
written by a separate .specialist upon a singlr: 
aspect of the subject, and often leads to 
repetition and lack of a connected narrative. 
This process of replacement, however 
melancholy, may be inevitable, being the 
natural result of the rapid growth of know- 
ledge in every subdivision of science. In a 
quarter of a century 'Phy.sico-Chemical 
Methods ' has grown from a single book to 
a set of t h e e  large volumes, and in the 
present (fifth) edition the revision has been 
extensive despite the fact that the previous 
revision was as recent as 1943. It is intim- 
ated in the preface that the increasing size of 
the text necessitates that future editions will 
be revised by a team of specialists and will 
assume the character of a symposium. 

The two chapters which have had most 
drastic revision are those dealing with ' Low 
Temperature Technique' and ' Dielectrics.' 
but most of the chapters contain additional 
material and some have been completely re- 
mitten. The chapter dealing with low tem- 
perature technique is now divided into four 
sections providing a very full account of the 
properties of freezing mixtures with tables 
of temperatures and instructions for their 
efficient use; the methods of attaining low 
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temperatures including both gas liquefaction 
and the twin techniques of adiabatic demag- 
netisation and desorption which can be car- 
ried out at  temperatures very close to the 
absolute zero; low temperature thermo- 
meters; and the properties of substances at 
the temperature of liquid helium. In view 
of the commercial production of helium 
cryostats and the application of low tem- 
perature phenomena such as super-conduc- 
tivity in the construction of bolometers of 
the very highest sensitivity, the full treat- 
ment which is accorded to the subject is most 
welcome. 

In  a similar fashion the chapter on dielec- 
trics, which has been expanded into three 
sections, covers a field which has been given 
a great deal of attention in recent years. A11 
the well-known methods of determining the 
dielectric constant of a substance are given 
in some detail, together with circuit dia- 
grams of some of the instruments. The last 
section of the series lists a number oh the 
applications of the measurement of dielectric 
constant. Considerable space is devoted to 
the calculation of dipole moments of chemi- 
cal compounds and to the uses of the evalua- 
tion of the dipole moment in the investiga- 
tion of chemical structure. Another aspect 
of dielectric constant measurement which is 
examined is its employment in the monitor- 
ing and control of processes. These may be 
physical processes such as occur in distilla- 
tion or concentration or they may be chemi- 
cal reactions. 

It is a simple matter when criticising a 
work of this type to suggest the addition of 
fresh material or urge the rejection of earlier 
sections of the text, and in addition, the 
exact demarcation line between experimental 
procedure and laboratory technique cannot 
be clearly defined; but in this new edition 
there appears to be only one serious omis- 
sion. When the subject of conductivity 
water is being discussed there is an ample 
description of the various distillation proce- 
dures which have been developed to produce 
water of very high purity. Many of these 
are extremely laborious and exacting, and 
no mention is made of the far simpler 
method using commercially available ion 
exchange resins. With a column containing 
a mixture of a strongly acidic and a strongly 
basic resin it is possible to produce water 
with a very low conductivity in a single pass 
under favourable conditions. Furthermore, 
it is possible to keep the water in this state 

by leaving it in contact with a small quan- 
tity of the strongly basic resin so as to 
remove any carbon dioxide absorbed. 

As in previous editions there is no attempt 
to be completely authoritative, references are 
always made to the original literature at  the 
bottom of each page, and there are sug- 
gestions for further reading in lists provided 
for each chapter. The bibliography is by 
no means complete, but the books and refer- 
ences quoted are those most pertinent to the 
subject and the lists are completely up to 
date. The  new edition of ' Ph~sicoChemi- 
cal Methods' must be most heartily recom- 
mended to all engaged in the practice of 
pure and applied chemistry.-J.R.M. 

INORGANIC CHROMATOGRAIBHY. Ry Orsino 
C. Smith. New York: D. Van Nos- 
trand Company Inc. London: Mac- 
Millan & Co. Ltd. 1953. Pp. 134. 
37s. 6d. 

This book provides a useful account of 
thc wide applications of chromatographic 
mcthods in inorganic scparations and deter- 
minations. According to the author the 
book is intended primarily for the analytical 
chemist who is conccrncd with practical 
results and thc mcthods by which they ma!. 
be obtained. Thc discussion of chromato- 
graphic theories and mathematical formulae 
has conscq~~cntly been kept to an absolute 
minimum. The former arc bricfly considered 
in the opening introductory chapter on 
chromatographic analysis. The second 
chaptcr-an account of thc work of Tswett 
on adsorption analysis-seems to owe its 
origin to thc fact that during his student 
pcriod at thc University of Missouri. the 
author was cngagcd. while assisting rcscarch 
work on thc colouring mattcr of butterfat. 
in translations of Tswctt's original papers. 

The thrce main chapters of this work are 
dcvoted to a description of the chromato- 
graphic separation of inorganic compounds 
upon (a) adsorption columns. (b) paper and 
(c) ion cxchangc columns. A vcry short 
chaptcr contributed by John A. Bishop 
dcscribcs the use of radioactive traccrs in 
chromatography. The final two chaptcrs 
arc dcvoted to the cxpcrimcntal tcchnique 
uscd in inorganic chromatographic analysis. 
in which the advantagcs of various adsor- 
bents arc discussed. and a.full dcscription of 
an analvtical scheme for the chromato- 
graphic separation of metals is provided. 
Thcrc arc 168 r c f e r c n c ~ s . ~ . S . E .  
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HOME 
Reclaimed Rubber Telephone Number Changed 

Production of reclaimed rubber rosc to a The telephone number of the Head Sales 
weekly average of 810 tons in May this year Office of Hess Products Limited, 4 Albion 
according to the Monthly Digest of Sta- Street. Leeds. 1, has been changed to Leeds 
tistics for July. Figures of wcekly averages 30194-5. 
by months (1953 fiiures in brackcts) were: Phosphatic Fertilisers 
January. 700 tons (540); February, 790 (590); . A total of 26,700 tons of phosphatic March. 790 (630); April, 640 (500); May. feltilisers was produced in Britain in M ~ ~ .  810 (680). 

The figure was made up of superphosphates 

Ceramic Society Meeting 
The autumn meeting of the Refractory 

Materials Section of the British Ceramic 
Society is to bc held on Thursday and 
Friday. 11 and 12 November, in the Library 
of the Royal Sanitary Institute, 90 Bucking- 
ham Palace Road, London, S.W.1. Papers 
will be presented on casting-pit refractories. 
the bursting expansion of chrome-magnesite 
bricks, abrasion resistance, the sintering of 
magnesite, the catalytic conversion of 
quartz and the refractoriness-under-load test. 

Distillers-Dow Agreement 

In his annual report the chairman of The 
Distillers Co. Ltd., Sir Hcnry J. Ross, 
reveals that negotiations were recently con- 
cluded with the Dow Chemical Company of 
Michigan, to form a British company, under 
the title of Distrcne Ltd., of which The Dis- 
tillers c o .  will hold 55 per cent, for the 
manufacture of polystyrene at Barry. South 
Wales. under the Dow Company's patcnts. 

Telex for DCL Industrial Group 

The new Devonshire House, London. 
offices of British Industrial Solvents, a Divi- 
sion of The Distillers Co. Ltd., have now 
been connected with the International Telex 
system and allotted the number 8739, call 
sign BISOLV. The service can aka be used 
for communication with other members of 
the DCL Jndustrial Group now concen- 
trated in Devonshire House and 21 St. 
James's Square, including British Geon Ltd.. 
British Resin Products Ltd., The Carbon 
Dioxide Company, the DCL Industrial Alco- 
hol Division, the DCL Engineering Division. 
Honeywill & Stein Ltd.. F. A. Hughes Ltd., 
Magnesium Elektron Ltd., and The Methy- 
lating Co. Ltd. 

( 13.306 tons), ground basic slag (5,000-tons~, 
ground phosphate (2.600 tons) and other 
fertiliscrs (5,800 tons). Total production 
figures for previous months .(I953 figures 
in brackets) were: January. 34,600 tons 
(35,700); February, 32,000 (32,000); March, 
36,700 (42,900); April, 30,800 (35,100). 

Extinguishers for Danish Air Force 
Nu Swift Ltd. announce the receipt by 

thcrn of the first order for their Chloro- 
Flash Extinguishers for use in the aircraft 
of thc Royal Danish Air Force. The ex- 
tinguishers are charged with the. new. 
fire-fighting chemical, chlorobromomethane, 
which, mixed with carbon dioxide, is held 
under constant pressure. 

Industrial Alcohol Production 
Production of industrial alcohol in Great 

Britain in May was 2,810,000 bulk gallons 
against consumption of 2,500,000 bulk 
gallons. The production figure is the highest 
since 1950 and compares with 2,550,000 bulk 
gallons in April. The average monthly 
production in the first quarter of the year 
was 2,150,000 bulk gallons, as  against 
1.670.000 in the first quarter of last year and 
2.120.000 in the second quarter. 

Ukarb Price Changes 
Wilfrid Smith Limited of 16 Philpot 

Lane. Eastcheap. London, E.C.3, announce 
modifications in the prices of Ukarb 327 
(carbon black) which came into force last 
week. The new price range. is: ten ton lots, 
7+d. per Ib. ex works; five to  nine ton lots, 
8d. per Ib. ex works, one to four ton lots, 83d. 
per Ib. ex works; under one ton, 9d. per Ib. 
ex store. Terms are nett cash seven days 
from the date of invoice, 50 Ib. nett bags 
free. 
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OVERSEAS 
US Mercury Offer 

The US General Services Administration 
has made Mexico an offer to buy a large 
quantity of mercury over the next 2+ years 
at  its buying price, $225 per flask of 76 lb. 
T o  meet the demand Mexican producers 
would have to double the present output. 

Trade with Sweden 
In a recent report on trade between South 

Africa and Sweden in 1953 i t  is stated that 
the principal items supplied from the Union 
in the category of chemicals are chrome salts 
and chromic acid. Prices of these items 
fluctuated widely during the year. resulting 
in the concentration of demand on sources 
of supply close at  hand, such as Western 
Germany. The value of these South African 
sales was Sw.Kr. 1.1 78.000. 

Seas Wash Up Rutile 
Rough seas during the past four months 

have deposited on the beach at Yamba. on 
the New South Wales coast, thousands of 
tons of black sand containing rutile. About 
80 per cent of the rutile being used in the 
USA for titanium production is mined from 
the beaches of New South Wales, and US 
company officials in Australia a t  present are 
investigating the deposits. 

Chilean Nitrate Sales Up 
Production of nitrate by the Chilean 

Nitrate and Iodine Sales Corporation for the 
year ending June, 1954, was over the quota 
of 1,400,000 tons. About 700.000 tons were 
shipped to the US, and the remainder to 
Europe, the Middle East and other Latin 
American countries. Prospects for the 
coming year are believed to be favourable. 
due to improving competition against syn- 
thetic nitrate. 

Increased Tungsten Production 
Argentina's second five-year plan contem- 

plates increasing production of tungsten 
concentrates to 5,000 tons a year. It is 
expected that new concentration plants and 
other equipment will be bought soon to 
get this programme under way. Present 
production is about 1.800 metric tons a year: 
about 80 per cent is in the form of wolfra- 
mite ore concentrated to 65 per cent, and 
the rest is scheelite concentrated to 55 per 
cent. 

Polish Nitrogen Works 
The Praesidium of the Polish Govern- 

ment has recently taken action to ensure 
that the construction of the Kedzierzyn 
nitrogen works. the first part of which has 
already begun production, will proceed ac- 
cording to schcdulc. The works will turn 
out 'more than half of all the nitrogen ferti- 
lisers to be produced in Poland. 

Malayan Tin Exports Up 
Exports of tin from Malaya to the United 

States in July werc 4.163 tons. the highest 
of any month of this year. In the first 
seven months of the year exports to the 
USA werc 24,542 tons, compared with 
16,150 tons in the same period last year. Ex- 
ports to the United Kingdom dropped from 
5.311 tons to 2.037 tons. 

Tin Producers Agree to Price Drop 
Aftcr :I referendum Malayan tln pro- 

ducers have agrecd to a French proposal 
that thc cciling price under the International 
Tin Agrcernent should be lowcrcd from £880 
to €840 a ton. Slightly more than a quarter 
of those who voted were against the pro- 
posal; 13.5 per cent ab9tained. 

Canadian Fertiliser Plant 
Plans are nearing completion for a pro- 

posed 518.000,0,00 fertiliser plant in Southern 
Alberta. officials of the New British 
Dominion Oil Company announced follow- 
ing a mccting of shareholders at Calgary. 
The plant would be used for producing 
ammonium nitrate from gases drawn from 
the company's well in the Etzikom area. 
a spokesman said. 

Australian Plant for New Refinery 
About 75 per cent of the machinery for 

the new oil refinery which is being built by 
Caltex Ltd. a t  Kurnell. New South Wales. 
will be made in Australian factories. The 
project is one of the biggest engineering 
jobs now being carried out in Australia. and 
will cost fA?,5.000,000. The refinery's 
capacity will be 1,000.000 tons of crude oil 
a year, most of it from Sumatra. It is also 
planned to build a wharf 3.600 ft. long. 
The refining units to be installed include a 
flexible two-stage distillation unit, and a 
catalytic cracking unit with gas recovery 
facilities. 



21 August 1954 THE CHEMlCAL AGE 

PERSONAL 
A.P.V.-Paramount Ltd. announce that 

MR. J .  F. B. JACKSON. B.Sc.. A.R.I.C., 
F.I.M.. is shortly to join their board as 
director in charge of their new foundries, 
producing castings in special steels and non- 
ferrous alloys. that were opened a t  Crawley. 
Sussex, early last year. Mr. Jackson, an 
authority of international reputation on 
steel castings, has relinquished his position 
as director of the British Steel Castings 
Research Association in order to take up 
this new appointment. 

Four appointments in the salcs depart- 
ment of Shawinigan Chemicals Ltd., in 
Montreal. are announced. MR. TERRENCE A. 
GILL. domestic salcs manager until now. 
becomes administrative assistant for sales; 
and MR. GORDON H. MACDOUGALL, export 
sales manager, has been namcd assistant 
general sales manager. MR. DONALD 0. 
TIRRELL succeeds Mr. Gill as domestic sales 
manager and MR. KENNETH C. CLARKE has 
kccn namcd to succeed Mr. MacDougall as 
export salcs manager. 

MR. A. C. VIVIAN, lately project man- 
ager for the big post-war expansion scheme 
at Anglo-Iranian's Llandarcy Refinery. re- 
tired at  the end of last month after 30 years' 
service with the company. More than a 
quarter of a century ago Mr. Vivian watched 
over the building at  Abadan of the first 
pipe still units. fractionating columns and 
other plant; but most of his career was spent 
in the London office. where he was manager 
of the civil and general branch of engineer- 
ing division from 1935 (with a brcak during 
the war years) until 1947. During the first 
three years of thc war he worked at  War 
Office factories and Air Ministry depots and 
afterwards was acting chief of the com- 
pany's engineering division in London. He 
was appointed project manager for the ex- 
pansion of Llandarcy Refinery towards the 
end of 1947. 

The United Kingdom Atomic Energy 
Authority announces the appointment of 
MR. K. L. STRETCH as works manager at 
Calder Hall. Sellafield. Cumberland, where 
Britain's first atomic power station is now 
under construction. Mr. Stretch. who will 
take up his appointment later in the year, is 

at present with the Salt Division of I.C.I. 
Ltd. He is an M.A., a Barrister-at-Law and 
an Associate Member of the Institutes of 
Civil, Mechanical and Electrical Engineers. 
Born in Antigua, British West Indies, in 
19 17, he was cducated at  Merchant Taylor's 
School, Crosby, and King's College, Cam- 
bridge, and started his apprenticeship with 
Mather & Platt Ltd., Manchester, in 1939. 
Soon afterwards he was commissioned in 
the Royal Artillery and was later transferred 
to REME. Mr. Stretch is married and lives 
at Sandiway. Cheshire, with his wife and 
two daughters. 

The Atomic Energy Authority has also an- 
nounced that MR. R. J. COOK, chief of 
the Royal Naval Scientific Service, has been 
released from his present post to take up  
that of Deputy Director of the Atomic 
Weapons Research Establishment, Alder- 
maston. Berkshire, where Sir William Pen- 
ney is Director. Mr. Cook will move to his 
new post on 1 September, but for a short 
time after that will continue to help the 
Admiralty. He is 49 and between 1947 and 
1950 was Director of Physical Research at  
the Admiralty. 

MR. F. C. HOW has been appointed Secre- 
tary of the Office of the Lord President of 
the Council (Atomic Energy), a newly- 
created office designed to  act as a liaison 
between the Government and the Atomic 
Energy Authority. Aged 56, Mr. How was 
appointed under-secretary, Ministry of Sup- 
ply, in 1946 and remained there until last 
year, when he became under-secretary in 
the secretariat of the department of atomic 
energy. 

MR. IAN D. L ~ E ,  chairman of Tate & 
Lyle. has been elected a director of the 
Canada and Dominion Sugar Company of 
Chatham, Ontario, Canada. 

Three new departmental general managers 
were appointed by The Texas Company, of 
New York. on 9 August. DR. WAYNE E. 
KUHN was named general manager of the 
newly-created research and technical de- 
partment; MR. JAMES V. C. MALCOLMSON, 
general manager, marine department; and 
MR. THEODORE A. MANGELSDORF, general 
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manager of therefiningdepartment. Dr.Kuhn MR. R. M. GIBR will succeed MR. R. 
has been manager of the company's tech- POLLARD, the DyestufTs Division Distribu- 
nical and research division.since September, tion Manager, when the latter retires from 
1938. Until last week, the research organ- Imperial Chemical Industries Ltd., Blackley. 
isation of The Texas Company had func- Manchester. on 31 August. Mr. Gibb was 
tioned as a division of refining. As the formerly division assistant secretary. 
research and technical department, it now 
has departmental status. Dr. Kuhn received 
a B.A. in science from Reed College in 1925 
and a Ph.D. in chemistry from Cornell Uni- 
versity in 1929. the year he joined The Texas, 
Company. After eight years a t  the com- 
pany's Port Arthur, Texas, refinery, he was 
transferred to New York headquarters. His 
society memberships include the American 
Chemical Society, the Society of Auto- 
motive Engineers, and the American Institute 
of Physics. Last year he was president of 
the Commercial Chemical Development 
Association. Mr. Malcolmson is a graduate 
of the Belfast. Ireland. College of Tech- 
no!ogy. He came to the United States in 
1936 as Lloyd's Senior Surveyor in charge 
of the Philadelphia district. remaining there 
until December, 1942, when he joined the 
construction and repair division of Texaco's 
Marine Department. His most recent ap- 
pointment was as assistant general manager 
of that department. Mr. Mangelsdorf is a 
graduate of the Massachusetts Institute of 
Technology. He received a B.S. in chemical 
engineering in 1926 and an M.S. in fuels 
engineering in 1929. H e  was on the teach- 
ing staff of MIT from 1926 through 1933. 
the year he joined The Texas Company. 
For nine years he worked a t  Texaeo's Port 
Arthur, Texas, refinery in engineering and 
chemical posts. In May. 1942, he was 
named assistant'superintendent of the Lock- 
port, Ill., refinery. and five years later was 
appointed superintendent. He returned to 
Port Arthur as general superintendent in 
1950, and in 1953 assumed his last previous 
post as manager of the operations division 
of the refining department. in New York 
City. 

The University Court of St. Andrew's 
University, Scotland, has appointed DR. 
A. D. WALSH, Reader in Physical Chemistry 
in the University of Leeds. to be Professor 
of Chemistry in Queen's College, Dundee. 

MAJOR-GENERAL I. P. DE VILLIERS has 
been appointed to the Board of African 
Explosives and Chemical Industries. with 
MR. J. MORRISON as alternate director. MR. 
E. H. FARRER has resigned from the board. 

The  directors of Davey, Paxman & Co. 
Ltd., Standard Ironworks, Colchester, an- 
nounce that for personal reasons SIR JOHN 
GREAVES has decided to relinquish his posi- 
tion as managing director of the company on 
30 September. Although he continues as a 
director of Ruston & Hornsby Ltd., he will 
be retiring from the board of Davey, Pax- 
man & Co. Ltd. The  directors wish to  
place on record their great appreciation of 
the most valuable services rendered by Sir 
John during the five year? he has been man- 
aging director. MR. G. W. BONE, assistant 
managing director. has been appointed to  
succeed him. 

Obituary 
MR. A. W. COLE, of Washington (Co. 

Durham). a retired director of the Washing- 
ton Chemical Co., has died a t  the age of 70. 
He was a member of Washington Urban 
Council for 27 years. 

Wills  
MR. ARTHUR WILLIAM COWRURN, J.P.. of 

Booth's Hall. Knutsford, Cheshire. and 
Macs-y-Mor. Llandudno, chairman of Cow- 
bum and Cowper Ltd.. chemical manufac- 
turcrs. of Trafford Park, left f 122.054. net 
f 67.850. 

South African Detergents 
Savotex Industries Ltd. are now produc- 

ing in their Johannesburg factory Merlon 
basic detergents. These are of the anionic 
alkvl aryl sulphonate type. The material is 
available in slurry (paste) conccntrations of 
30 per cent and 40 per cent active matter 
(up to 85 per cent on an anhydrous basis) 
and as 60 per cent drum-dried flakes. The 
firm is working to high technical standards 
so that the product is comparable with 
similar imported lines and prices are com- 
uetitive. This firm also has a factory in 
Port Elizabeth, once part of the plant of 
United Soaps Ltd.. which is producing a 
range of synthetic detergents for industrial 
uses. 
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CLAIMS that no pump in the world will last 
so long and cost so little to maintain when 
handling highly abrasive substances such as 
sand, gravel or  ash in water, a re  made for 
the Linatex centrifugal pump in a new 
brochure published by Wilkinson Rubber 
Linatex Ltd., Camberley, Surrey. Suitable 
for both abrasive and corrosive liquids, the 
pump is designcd to prcvent metallic con- 
tamination of pump contents. If the rubber 
covered parts become worn during use, they 
can be re-surfaced without difficulty. Ih 
special cases, chemically-resistant synthetic 
linings can be provided. The pumps are 
available in four patterns, with a number of 
rates of output. I * * * 
MUCH has been written on the subject of 
stainless steel welding in recent years, but 
frequently the information is so highly tech- 
nical that the average fabricator has diffi- 
culty is understanding just how it applies to 
his particular job. On the other hand prac- 
tical articles tend to leave the reasons for 
the recommended procedures very much to 
the imagination of the reader. The aim of 
'Some Notes on the Welding of Stainless 
Steel,' recently published by Rockweld Ltd., 
Commerce Way, Croydon. is ' to bridge the 
gap between theory and practice without 
going too deeply into eithcr field.' Subjects 
dealt with include choice of steels and clec- 
trodes; coatings; distortion; corrosion resis- 
tance: porosity; and cracking and fissuring. * * * 
EXTRA high intensity tramp iron diverter 
unit has recently been developed by Rapid 
Magnetic Machines Ltd., Lombard Street, 
Birmingham, 12. to cater for burdens too 
large. or  too numerous, to be dealt with 
adequately by the conventional design of 
drum or pulley. The limiting factor in- 
herent in the usual design is thc restriction of 
winding space. One answer to the problem 
lies in the use of elongated static coils which 
suffer the disadvantage of an inevitable 
wasteful excess of magnetic flux and an 
uneconomical development of magnetic 
strength. In the new unit, it is claimed a 
field strength of approximately four times 
as great as with the equivalent size of pulley 
or drum has been attained. Total enclosure 
of the stationary energising coils, the 
absence of slip rings, incorporation of dust- 

proof ball bearings throughout, coupled with 
a minimum of moving parts, ensure. a long 
life with negligible maintenance. 

* * * 
A NEW technical bulletin on ' Carbowax ' 
methoxy polyethylene glycols has just been 
released by Carbide and Carbon Chemicals 
Company. Physical properties, specifica- 
tions, and shipping data are included for the 
methoxy polyethylene glycols 350, 550, and 
750. Comparative wetting efficiencies of 
fatty acid aster derivatives are also included. 
Fatty acid monoe.sters of the Carbowax 
methoxy polyethylene glycols are particularly 
useful as detergents and emulsifying, dispers- 
ing. wetting. and penetrating.agents. These 
methoxy polyglycols are effective plasticisers 
for film-forming cellulose derivatives and 
are of interest as chemical intermediates and 
in speciality products. A recent addition to 
this group of products, Carbowax methoxy 
polyethylene glycol 250, extends the mole- 
cular weight range of the se.ries and makes 
possible the synthesis of fatty acid mono- 
esters with large hydrophilic groups than 
was formerly possible. Copie,s of this new 
technical bulletin (F-6736) are available 
from Carbide and Carbon Chemicals Com- 
psny. 30 East 42nd Street, New York 17, 
New York. * * *  
T H E  1954 edition of the British Standards 
Yearbook lists 2,500 British standards cur- 
rent a t  31 March, 1954, and gives. a brief 
description of the subject matter oE each. 
There is a comprehensive index. The book 
contains over 500 pages and gives the usual 
information on the membership of the Insti- 
tution's General Council, Divisional Coun- 
cils and Industry Standards Committee, , 

together with the names of representatives 
on the main special committees and advisory 
committees. * * *  
A catalogue produced by Quickfit & Quartz 
Ltd.. manufacture,rs of interchangeable 
laboratory and scientific glassware of Stone, 
Staffs., will be included in the exhibition of 
the hundred best catalogues of 1953-54 
organised by the British Federation of 
Master Printers and the Council of Indus- 
trial Design. This exhibition will tour the 
main provincial towns before coming to 
  on don in the autumn. 
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Law 8 Company News 
Mortgages & Charges Barnstaple Paint & Lacquer Co. Ltd. 

(Note.-The Companies Consolidation Act of 1908 
rovides that every Mortgage or Charge, as described 

gerei?. shall be registered within 21 days after its 
creauon. otherwise it shali be void against the 
liquidator and any creditor. The Act also provides 
that every company shall, in making its Annual Sum- 
mary, specify 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 debt, as specified in the 
last available Annual Summary, is also given-marked 
with an *-followed by the date of the Summary but 
such total may have been reduced.) 

CRONE & TAYLOR (FERTILISERS) LTD., St. 
Helens. 12 July, first debenture to West- 
minster Bank Ltd., securing all sums due or 
to become due to the bank from Crone & 
Taylor Ltd., but not exceeding £25.009; 
general charge (subject to etc.). 

DENVER CHEMICAL & METAL REF~NING CO. 
LTD., Barking. 14 July, agreement securing 
to S. J. Barnett, London, £7,500; charged 
on 100 tons of zinc plates. *£20,000. 22 
May, 1952. 

WESTWELL LIME & FERTILISER LTD. 
(formerly WESTWELL ORE & FERTILISER 
LTD.), London, E.C. 9 July. mortgage and 
charge to National Provincial Bank Ltd.. 
securing all moneys due or to become due 
to the bank; charged on land and lime 
works. Beacon Hill, Westwell, Charing, with 
plant, machinery, etc., and a general charge. 
*Nil. 27 April, 1951. 

Satisfactions 
BRITISH ANTHRACITE CO. LTD. (formerly 

Anthracite Holdings Ltd. and British An- 
thracite Sales Ltd.), London, E.C., and 
British Anthracite Sales Ltd. (formerly 
Welsh Anthracite Sales Ltd.), London, E.C. 
Satisfaction, 16 July, of supplemental trust- 
deed registered 11 April, 1946. 

H. RUSSELL (SOAPS AND DISINFECTANTS) 
LTD., Liverpool. Satisfactions, 16 July, of 
mortgage registered 27 December, 1946, to 
the extent of £650 and of further charge 
registered 2 December, 1952. 

New Registrations 
Surfactants & Allied Chemicals Ltd. 

Private company. (536,709.) Capital 
£ 500. Manufacturers, importers and export- 
ers of and dealers in chemicals, gases, drugs, 
medicines, etc. Directors : Gertrud Levi, 
Samuel Blaser and Harry Kingsley. Reg. 
office: 17 Station Road, Swinton. 

Private company. (536,652.) Capital 
£2,000. Manufacturers of and dealers in 
paint, lacquers, etc. Directors : Norman 
Boycs and Violet E. Boyes. Reg. office: 
Chivenor. Braunton, N. Dcvon. 

Yardley (Rayleigh) 1954 Ltd. 
Private company. (536,838.) Capital 

£2.000. Manufacturing. wholesale, pharma- 
ceutical, retail, consulting. research, analyti- 
cal and dispensing chemists, opticians. etc. 
Directors: Mrs. Winifred S. Unwin, Geoffre! 
W. Unwin, Geo. W. Smith and John Preston. 
Keg. office: 11 1 High Street, Rayleigh. 
Essex. . Protective Chemicals Ltd. 

Private company. (536,674.) Capital 
£250. Merchants, traders, importers and 
cxportcrs of and dealers in rotproof. water- 
proof and flameproof materials, ctc. Direc- 
tors: Roland S. Baker. Geo. A. P. Baker. 
and Robt. C. Hadaway. Reg. office: 35'7  
White Post Lane, Hackney Wick, E.9. 

Richard. Wall Ltd. 
Private company. (536,405.) Capital 

£2,000. To  carry on the business of manu- 
facturing, pharmaceutical, analytical, photo- 
graphic and dispensing chemists, pharmacists 
and druggists, opticians, etc. Directors : 
Richard M. Wall and Reginald L. Wall. 
Reg. office: 9 Amndel Street, London. 
W.C.2. 

Crispin Supplies Ltd. 
Private company. (536,451.) Capital 

£5,000. To  carry on the business of manu- 
facturers of and dealers in all kinds of 
goods of leather. leather substitutes, rub- 
ber, rubber substitutes, chemicals, cements. 
wood, wax, etc. Directors: Leslie J. 
Smalley and Thos. G. Frost. Reg. offices : 
4 Horsefair Street. Leicester. 

Phare Ltd. 
Private company. (536,294.) Capital 

f500. Manufacturers of and dealers in 
chemicals, drugs, medicines, etc. Direc- 
tors : Edmund T. Ellis and George A. Wal- 
sham. Reg. office: l l Town Hall Street. 
Grimsby. 

Rosmarine Manufacturing Co. (1954) Ltd. 
Private company. (536,386.) Capital 

f 1,000. Manufacturers of and dealers in 
[continued on page 388 
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The common test 
of tincture of soap 

" Dr. Clark then exhibited his method of ascertain- 
ing qziantitatively the comparative hardness of water 
by means of the common test of tincture of soap, 
illustrated by experimental evidence, to prove the 
accuracy of which it is susceptible and the facility of 
its application." 

Dr. Clark gave his dernmstration at 
one of the first meetings of the newly 
formed Chemical Society in 1841, 
and the above is an abstract from 
Volume I of the Proceedings. 

The B.D.H. catalogue still includes 
Clark's Soap Solution and testifies to 
the remarkable permanence of his 

technique. Greater accuracy and 
convenience in total hardness deter- 
mination, however, are now obtained 
from the B.D.H. Hardness Solutions 
and Indicator based on the use of 
ethylenediarnine-tetracetic acid as 
advocated by Schwarzenbach and 
others. 

L A B O R A T O R Y  BeDeH C H E M I C A L S  

THE BRITISH DRUG HOUSES LTD. B.D.H. LABORATORY CHEMICALS GROUP POOLE DORSET 
L C / P / ~  
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continued from page 3861 

perfume, cosmetics, drugs, chemicals, etc. 
Directors : Wm. H. Kendrick, Mrs. Hilda L. 
Kendrick and Donald J. Skinner. Reg. 
office: 17 Berkeley Street, London, W.1. 

Change of Name 
The following change of name has been 

announced :---COOKS CHEMISTS (NO-ITING- 
HAM) LTD. to COOK & DALE LTD., on 30 
June. 

Company News 
Solignum Ltd. 

Solignum Ltd., wood preserving, stain, 
paint, etc, manufacturers controlled by 
Major & Co. Ltd., announces a dividend of 
15 per cent for the year to 31 March, 1954, 
against 12+ per cent. The group net profit 
applicable to the parent company is f 17,930 
after tax of £21,038. 

Pinchin Johnson . 
Pinchin Johnson and Associates, paint, 

etc., manufacturers, have raised the annual 
dividend from 20 per cent to 25 per cent. 
Combined profits, including investment 
income, expanded from £ 1,546,807 to 
£1,976,218 and the net profit, after all usual 
charges, from f 538,241 to £695,026. 

Nickel in 1953 
Expansion of nickel-producing facilities 

in Canada and the United States and search 
for new sources .of nickel in many parts of 
the world were carried on with intensity in 
1953, says the US Bureau of Mines in a 
yearly report. Activities included much 
exploration work, developing and equip- 
ping several new mines, erection of plants 
to treat nickel-bearing pyrrhotite, additional 
matte-producing capacity, and construction 
of new refining plants. Although much pro- 
gress was made by established producers in 
expanding production and by new pro- 
ducers in installing facilities, no new refin- 
ing units were completed in 1953. Refining 
plants scheduled for completion in 1954 will 
have capacity to produce about 17,000 short 
tons of refined metal. As a consequence, 
it is estimated that equipped mines outside 
the USSR will have capacity to produce 
about 200,000 short tons of nickel annually 
by the end of 1954. Total world mine pro- 
duction of nickel outside the USSR was 

about 16,000 short tons greater in 1953 than 
in 1952. Canada, Cuba, New Caledonia, 
and Union of South Africa showed gains, 
but output in Finland and the United 
States declined slightly. Canada produced 
80 per ccnt of the total in 1953. 

Market Reports 
LONDON.-Most sections of the industrial 

chemicals market have a settled appearance 
and the movement to the chief consuming 
industries has, in the aggregate, been of fairly 
substantial dimensions. There has also been 
a good volume of export inquiry, mainly 
from Comrnonwcalth sources. The price 
position generally is unchanged with the 
undertone continuing firm, but there has been 
an increase in the prices of lead compounds 
from 18 August. Dry white lead has in- 
creased to £ 132 5s. per ton, dry red lead 
£126 5s. per ton, and litharge £125 5s. per 
ton. The various sections of the industrial 
and fine chemicals markct are without 
special feature, nor has there been any 
change in thc coal tar products market, 
where producers have no difficulty in finding 
an outlet on the home market. 

MANCHESTER.-A generally steady under- 
tone continues to be reported on the Man- 
chester market for heavy chemical products. 
Additional inquiry during the past week has 
been fairly active and has covered a wide 
range, with contract deliveries to the lead- 
tng home consumers, including the textile 
trades, on a satisfactory scale. A fair flow 
of specifications from shippers is also being 
dealt with. Buying interest in fertiliser 
materials is much the same as during recent 
weeks, a moderate weight of business in the 
aggregate having been arranged. Most of 
the by-products, both light and heavy, are 
meeting with a steady demand. 

GLASGOW.-The impact of the holiday 
break is still very much in evidence, although 
business generally speaking has been some- 
what brisker with agricultural chemicals in 
very good demand. Prices again have been 
more or less steady, although slight increases 
have been shown in some lead salts. On 
the whole a favourable period of trading i s  
reported from most sections of the industry. 
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COMPANY MEETING 

The Distillers Company Limited 
Excerpts from Chairman's Statement issued with Directors' 

Report and Accounts 

T HE trading profit of the Group for the 
year to 31 March, 1954, amounted to 

£ 19,717,540 compared with £13.030,747 for 
the previous year. Although most sections 
of the Company's business contributed to 
this result, the improvement was largely 
due to the greater volume of Scotch 
Whisky which it was possible to export 
during the year and to the marked recovery 
by our Chemical and Plastics Divisions. 1 
shall refer to these in greater detail later. 
After charging Depreciation and Interest 
on Loans, the net profit was £17,632,289 
against £ 11,059,297. Taxation provisions 
required £9,805,472 and of the balance, 
£510.268 belongs to other participants in 
certain subsidiaries. 

The Distillers Company's share is accord- 
ingly £7,316,549 comparcd with £4,101,072 
last year. 

As you are already aware. we acquired the 
entire share capital of Train & McIntyre 
Ltd. during the year and as  part of the 
consideration 2,000,000 Ordinary Shares of 
4s. each were issued at the then current 
market value of 17s. per share. This trans- 
action accounts for the major portion of 
the increase in our lssued Capital and in 
our Capital Reserves by way of Share 
Premium Account. The balance of the in- 
crease is the result of the conversion of 
part of our Unsecured Loan Stock 1964. 1 
should perhaps remind the remaining 
holders that the same rate of conversion is 
open to them this November, after which 
the terms become less favourable each year. 

Scotch Whisky 
We have again achieved. a satisfactory 

measure o f -  production at  our Malt and 
Grain Distilleries. Last year, I referred to 
the fact that a large proportion of the stocks 
of Scotch Whisky held by the Industry was 
not yet adequately matured and available 
for sale. Unfortunately this state of affairs 
still exists although the position has slightly 
improved. We have, during the past year, 
acquired certain substantial stocks which 
will enable us to increase the quantities 
available for sale in the near future. Main- 
tenance of age and quality still remains the 
controlling factor in the expansion of our 
sales both at home and abroad. 

Sales of Scotch Whisky, for a number of 

years, have been the subject of an arrange- 
ment between HM Government and The 
Scotch Whisky Association. Under this 
arrangement, the Industry undertook to limit 
its sales in the Home Trade to a specific 
figure and to endeavour to achieve certain 
suggested targets in the Export field. While 
paying tribute to the harmonious and help- 
ful relations between HM Government and 
the Industry, 1 am glad to say that intima- 
tion was received from the Government to 
the effect that as from 1 January, 1954, 
each individual firm would be left free to 
adopt its own pattern of trade. This was, 
however. subject to an understanding that 
every effort would be made to increase our 
Export sales and in particular, exports to  
the dollar areas. We have therefore now 
reached the stage when we can produce our 
Whisky without restriction in volume and 
sell ~t with greater freedom than has been 
possible for a long time. 

The year 1953 was one of notable achieve- 
ment for the Scotch Whisky Industry a s  a 
whole. Export sales amounted to no less 
than 13.2 million proof gallons, the highest 
figure ever recorded. This compares with a 
pre-war figure of approximately 8 million 
proof gallons. In the Home Trade, releases 
amounted to 4.35 million proof gallons. T h ~ s  
was thc highest figure attained since 1947, 
but it is, of course, markedly less than the 
pre-war consumption of approximately 7 
million proof gallons 

As from 1 January, 1954, our Group 
Companies have been able to increase their 
releases to the Home Trade to some extent. 
The additional quantities available have 
been readily taken up and it is clear that 
the demand for our brands in the Home 
market is still in excess of supply. With 
regard to the Export Trade, here again we 
have been able to allocate for 1954 larger 
quantities, than were available in 1953, but 
this still leaves unsatisfied the demand which 
exists in the great major~ty of our Overseas 
markets. 

A large percentage of our export business 
is done with the United States. I am glad 
to say that certain of my colleagues who 
have recently visited this market have 
reported that the demand for our leadlng 
brands continues to be a s  strong as  ever. 
Shipments of Scotch Whisky to the United 
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States during 1953 were the highest in the 
history of the Industry and reached. a total 
of 7.1 million proof gallons, equivalent to 
43 million cases. i 

Gin 
Once again I am glad to report a suc- 

cessful year's trading bv our Gin Companies, 
with substantially increased home and 
export sales.. It may be prudent. however. 
to add a warning note in that as Whisky 
supplies reach the Home market in gradually 
increasing volume, the upward trend in Gin 
sales may be arrested, or perhaps modified. 

Yeast 
As indicated in my statement last year. 

the demand for Bakers' Yeast has contracted 
somewhat in recent years, and this trend 
continued during the past year. mainly due 
to the lower consumption of bread result- 
ing from the freer supply of other food- 
stuffs. Despite this. our Yeast factories have 
been kept rcasonably well employed. Com- 
petition for the smaller tonnage of Yeast 
required by Bakers has been kecn. but the 
introduction by your Company of process 
improvements and economies in d~stribu- 
tion has enabled us to efrect appreciable 
reductions in the selling prices charged to 
consumers. In an endeavour to reduce dis- 
tribution cost still further, the Company ha5 
entered into an arrangement with The Stan- 
dard Yeast Company Limited (a subsidiary 
of United Dairies Limited) under which, as 
from 1 April, 1954, although that Com- 
pany continues the production of its well- 
known brand of 'Standard Yeast.' our 
subsidiary, The United Yeast Company 
Limited, has undertaken the sale and dis- 
tribution of its output. Reports from our 
distribution centres show that this arrange- 
ment has worked smoothly and has been 
well received by the Bakery Trade. 

We were recently informed that under an 
arrangement entered into between the 
British and certain Continental Govern- 
ments, the importation of Yeast from 
Holland and elsewhere in Europe would be 
permitted on a limited scale as from 1 
July, 1954. There is an excess productive 
capacity in this country at the present time. 
and little prospect of any marked increase 
in the general use of Yeast. Whilst our 
modern plants and low selling prices should 
equip us to meet any normal competition, 
it remains to be seen what impact such 
foreign importation may have upon our 
domestic economy. 

Industrial Group 
I am glad to be able to re.vort that follow- 

ing upon the sharp recession to which I 
referred in my previous statement, the year 

now under review was one of steady re- 
covery and progress for most of our 
Divisions. This reflects not only the 
marked improvement in general trade, but 
also the coming into operation of new plant 
and rcorganisatinn programmes. 

Vost  raw materials have been in free 
supply at  somewhat lower levels. which has 
enabled us to rcduce the priccs of our pro- 
ducts with beneficial effect upon our sales 
and earnings. The chemical industry con- 
tinues to develop at  a rapid rate, and 
although in Britain, because of the lim~ta- 
tions imposed upon industry by- thc crush- 
ing weight of taxation, the capital invested 
each year does not compare with thc enor- 
mous sums cxpended in the USA or Ger- 
many. nevertheless, the total figure is im- 
pressivc and wc have contributed our share. 

New products of great value and wide 
application are constantly emerging from 
the chemical laboratories of the world and 
we havc to see to it that we do not fall 
behind in this competitive but constantly 
expanding ficld. 

Chemical Division 
T h e  British Petroleum Chemicals plant 

at Grangemouth has had a vcry suc- 
cessful year and its output of syn- 
thetic ethyl alcohol now forms a sub- 
stantial part of our total industrial alcohol 
production. I am glad to say that we shall 
this year receive a maiden dividend from 
this associate company, and its future ap- 
vears to be most encouraging. A contract has 
been concluded between British Petroleum 
Chemicals Limited and the Oronite Chemical 
Company, a subsidiary of the Standard Oil 
Company of Californ~a, USA to produce 
detergent alkylates used in the manufacture 
of synthetic detergents. This plant will be 
located at  Grangemouth. and it is hoped 
will come into operation before the end of 
1955. The monomeric styrene plant of 
Forth Chemicals Limited (a subsidiary of 
British Petroleum Chemicals Limited) has 
operated at  maximum capacity, and in view 
of the growing demand for this material for 
the manufacture of polystyrene and othe. 
important uses, it has been decided to 
double the capacity. This work is now in 
hand. 

Our industrial alcohol distilleries have 
operated satisfactorily, and the price of 
molasses has remained reasonably stable. 
Sales are at a high level, but in v.iew of our 
production of synthetic ethyl alcohol a t  
Grangemouth and in order to secure maxi- 
mum economies, we have concentrated. pro- 
duction at three distilleries and have, mean- 
while closed down those at  Liverpool and 
G reenock. 
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Can you spot the goose 
that lays the golden eggs? 

. +: Active Carbon can do the molecular equivalent . . . 
:..* -'.: pick out - and hold onto -the rrlolecules of an 
. -- ... ?..<. 

..,*... 
,+a?:' expensive solvent dispersed in the air, for instance. 

. .+ij$*,$$u*G;&&p 
:ur. f,f+s; Jn hundreds of dry-cleaning works, chemical works 
-8 ..;.-.e 

.3'.. . -C ' and paint shops the use of Active Carbon pays -3 y : .$$ handsorrle dividends. But solvent recovery is * 4i*.t 
::r.. ,+: .::< only one of its gifts: it can also remove unwanted 
-:$sia .. .-, :$ colours, unpleasant odours and tastes. It is used 

. ,s as a catalyst carrier in the manufacture of P.V.C. : 4: 
?+. 

.* : *  and the purity of many foodstuffs 

.-8 and many pharniaceuticals 

t owes a lot to Active Carbon ; 
.:qd the experts in charge are :$. 
.Js 
5 

S U T C L I F F E  
S P E A K M A N  I 

SUTCLIFFE SPEAKMAN & COMPANY LTD - LEIGH, LANCASHIRE . Telephone : Leigh 94 
London Oflice : 2 Caxton Street, Westminster, S.W.1. Telephone : Abbey 3085 * 
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C L A S S I F I E D  A D V E R T I S E M E N T S  

E D U C A T ~ N A L  SITUATION WANTED 

UNIVERSITY OF MAWCHESTER 
THE NEXT SESSION COMMENCES ON 

THURSDAY, 7TH OCTOBEIL, 1954. 

SITUATIONS VACANT 

lVw sngagenzent of p r s m  ansloe+ing tluse adue+ikcmmla 
mud be ma& through a Local O w  of t iu Minielny of 
Lcsbour or a Sclud&d Employmcni Agmey i j  the a p p l i e d  
i e  a mun ag~d 18-64 indusiw, or a m a n  aged 18-59 
M a e ,  untess he or she, OT the employment, is eacaptcd 
frm the provisions of the ATdifrcaOions of Vaeaneies 
O h ,  1952. 

VACANT exists for a SHIFT SUPERVISOR. 
AQualtflcations 1ntcrB.S~. or c~qu~v;~lent. with aonle 
chemical works cxl~erience Agr rrtnge 20-:Vi ycars 
Salary according to ;tgc', (~~~r~l iAr i~ t ions  and csl~ericnrv.. 
Apply GENERAL WORKS'MANACER, THE FULLERS' 
EARTH UNION, LTD., PATTESON COURT," NUT- 
FIELD ROAD, REDHILL, SURREY. 

CHEMICAL ENC1NEE.R rc.q~~in,cl by ~ ~ r o r n i n e ~ ~ t  
Con~nanv in \\c.st!~llr~ster ~listrict. Ou:~lific;~tions 

required k c  : Age about XO : 13.S~. or -cqnivnlrnt ; 
good knowledge Physics, 3lr1thematics z~ncl ('hetnistry 
desiral~le ; practical works es]~c~rien~:e of assistancc. ; 
understanding of genrrrtl oltice ~~roced~i re  and technical 
sales an adv;tntapc!. The position offers exrellent. oppor- 
trinities to a man having these qualifications, c.oul)lctl 
with a keen business o~ltlook. Write, stating fullt-st 
possible parbiculars, incSlt~ding apt.. qnaliH~.i~tions rrntl 
sklary required, t,o BOX No. C.A. 3347, THE CHEMICAL 
AGE, 154, FLEET STREET, LONDON, E.C.4. 

THE DISTILLERS COMPANY, LIMITED. 
T H E  Comlrany h;ts a nmnl)er of ol~cnitlgs for 

QUALIFIED SCIENTISTS for research. tlevc.lo~~nrt.ot 
and.  production snpervision, as  a result 'of esl)ancling 
progralnlues in the fields of Synthet,ic Or~anic  Chnnirr~ls, 
Polyruers, Antibiotics. I-east and Industrial Alrohol. 

Interesting sncl ~~ropressive positions are svail;tble in 
these flrlds for ('hemists. lliochclnists, Che~nieal ICngin- 
eers or for specialists in Chendcal An;~lysis, Sl~ectroscol~y, 
Micro-biology ant1 Chemical I'lant Instrnmentation. The 
posts are tenable in the London, Cardif, Liverpool and 
Hull areas, and good salaries are offered approprir~t,e to rk 
candidat,e's experience and qnaliflcations. A non- 
contribr~tory 1,ension sclleme is in operation. 

l'ost,s are available for graduntes both with and 
without industrial experience, and may 11e of specir~l 
interest to thosc who arc shortly completing their 
National Service. lnbrested Inen and women are 
lnvlted to apply to t.he STAFF MANAGER, THE 
DISTILLERS CO., LTD., 21, ST. JAMES'S SQUARE, 
LONDON, S.W.I. qnoting Heferenre DCLjGI. 

MPERIAL SMELTING CORPORATION, LIMITED, 
I h a s  two vacancies in the Itesearch J,aboratory for a 
PIGMENTS ASSISTANT and in the Develonn~ent. I)enart- -~ ..--. . . I ... . 
ment for an INSTRUMENTS ASSISTANT: The mininnrm 
qualiflc;btions are H.X.C. in appropriate subjects and r ~ t  
least three years' experience in the type of work involved. 
Comnlencinp salary in both cases will be denendent on 
individual qoaliflcntions and experience. Aprilieations to 
PERSONNEL MANAGER, IMPERIAL SMELTING 
CORPORATION, LIMITED, ST. ANDREW'S ROAD, 
AVONMOUTH, NR. BRISTOL, quoting lhfcrenre 
PIA./C.A 

ILL anv employer offer e11111loyment, within the 
Windnst,r<, clericril or otherwise, to :In e(1urr1tc.d nL?u 
(flirst Class Hons. hl.S('.), who has spent a lifrhtirne in the 
Asl~phnlt and Colouring .\Iatters Iudustrv. but \vl~o 
througfl no fitlllt of his ow11 (ill-heilltll) cilnlc. upon a 
period of ~~n(.~nl~loyrnent. Sow rc.covered. (Good 
refcrelices. Congc?l~ial rniployment more im11ort.ant than 
flnr~nce. BOX No. C.A. 3346 THE CHEMICAL AGE, 
154, FLEET STREET, L O N D ~ N ,  E.C.4. 

FOR SALE 

HARCOAL ANIMAL AND VEGETABLE 
Chorticulturai, burning atering disinfecting. 
medicinal, insulating; also 1;mps ground'and granulated; 
eetablished 1830; contractors to H.M. Government.- 
THOS. HILL-JONES, LTD., "INVICTA" WORKS, BOW 
COMMON LANE, LONDON, E. ??LEGRAMS: " H I L L  
JONES. BOCHURCH LONDON. TELEPHONE 3385 
EAST. 

ECONOMIC BOILERS, Two Brand New 14 ft. by 8 ft. 
by 150 Ib. w.p. IMMEDIATE DELIVERY. 
400 other lloilers in stock. 

STAINLESS PRESSURE TANK. 19 ft. by 5 ft. diam.. 
110 lb. w.11. Unused. 

Whessoe Riveted Steel MIXING TANK, 13 ft. diam. by 
15 ft. deep, 9-16 in. plate, cone base. 

TWO 35 ft. long by 9 ft. diam. Lead-lined TANKS. 
SIX Stainless Steel JACKETED PANS, 60 galls. 
TWO Broadbent WATER-DRIVEN CENTRIFUGES. 

30 in. diam., 12 in. deep 1150  r7p.m; - --' 
SIX Aluminium CONDENSERS. i 4  it .  lonn bv 2 ft. 6 in. - 

diam. 380 Tubes, g in. 0.d. 
FORTY Riveted RECEIVERS, 8 ft. 6 in. long, 5 ft. 6 in. 

diam. 75 11). w.1). Numerous other sizes. 
Solid ~ r a w n )  STEEL PIPES, 6 in., 8 in., l u  in., 12 in., 

14 in., thot~sands of feet in stock, plain and flanged. 
CAST-IRON PIPES. 400 yds. 8 in. NEW. Also most 

other sizes, up to 21 in. bore. 
VALVES in Stajjlless, Gunmetal, Enamel Lined. 
Free Catalogue. Watkins 3Iachlnery Itecord," available. 

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

TOURNALS AND PERIODICALS in sets and back W. 
bought and sold. American British, Foreign- 

Chemical Scientitlc, Technical. ~ a r g ;  stock. Catalogma 
Issued. J. S. CANNER, INC., BOSTON, 19, MASS., U.8.A 

NE TORRANCE MICRO TWIN-ROLLER KILL. 0 Cast rolls, 14 in. by 8 in. Water cooled. BIII rd 
looee pulley-drive. 

TWO D E  LAVAL SEPARATORS, VEE-BELT D R I V E  
Good condition. 

THOMPSON & SON MILLWALL), LIMITSD, 
COBA STREET. LoNDoA E.14. TEL. EAST 1844. 

1,000 x 45150-GN. STEEL DRUMS. Solid rolling 
hoops. Tare weight about 112 Ib. First-class 

condition, perfect shapes. Roughly washed after Lactla 
Acid. To clear, 9s. 6d. each, ex-site. 

GEO. H. WARD, 
20, REDCROSS STREET. 

LIVERPOOL, 1. 
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FOR SALE 

C. BARBER, LTD. 
EVERAL HORIZONTAL JAOKETED TILTING 

MIXERS, 25 gi~llons capacity. New and unused. 
500-gal. Over-dr~ven M.S. MIXING VESSEL. M.S. 

pressure filter, 4 ft. 3 in. diam. by 5 St. 3 in. overall 
h ~ ieh t ,  

10 and 25 gallons. All new and unused. 
DOULTON 25-gal. COPPERS with lids. NEW and unused. 
WELDED VESSELS of all types, in mild steel or stainless 

Fabricated to customer's specifications. 
HORIZONTAL TRIPLE ROLL MILLS with chilled 

iron rolls, in ex~.ellent c:ortditiou. Various sizes. 

c. B ' A R B E R  LTD. 
S I L V E R D A L E  G A R D E N S  
H A Y E S  M I D D L E S E X  

Telephone-Hayes 273516 

STORAGE VESSELS 
22-Al l  \Veltlctl 'r:atrks :lO ft. It?. S St. t1i;un. I)isl~ El~tleil 

Horizontal, & in. ~~l:ite, each wit11 hl:~~rl~olrs and - .  
Covers 

3-Ditto I I I I ~  :1O ft. 7 ft. diitln. 
5--.%I1 \Vc~lclt~ct Vertio:~l ('one I(:~scd Vessels 9 ft. tli:ctu. 

11y 11 ft. 6 in. deel~ 11y # in. ~)l:~te. 
4-All \\'elder1 Tanks 13 ft. I)? fi ft,. tli:~m. II in. and f in. 

plate. 
2-1)itto. 10 ft. I)\- 5 ft. dianr. $ in. 11latc 
2-Vc~tical A I I I I I I ~ I I ~ I ~ I I I  T:&nky C'lo*c(l. $1 ft. (I~:IIII. bv 

10 ft. deep. 
%.%I1 \Vczlded Vertical 3t.S. Tanks 4 ft.  dianr. I)y 7 ft. 

high. 
100 -Vertical All \Vclltlrd 31,s. T:~r~ks 3 ft.17 ft. tlinm. 

I IV  3 ft. B i11.15 ft. tlrrr~. 
4- ~{i\(.tcd V~s~c'ls X ft. rliiin~. 1)y X ft.  ~ C P I I  by ! ill. 11li1te. 

ALL IN EXCELLENT CONDITION 
MADEN & McKEE LTD, 317 PRESCOT ROAD, 

LIVERPOOL 13. 

PHONE 98 STAINES 
ERKINS" JACKETED TWIN " Z "  BLADE '' 

TILTING MIXER- iteel I~.I:, 29 in. 1)y 39 in. 
I>>  22 in. 100 :$ 50. 

So. 2 DE LAVAL " EMULSOR "-15 in. I)v 15 in. 
Sti~inless stvctl j:rvhrte~l container. 

Two " CARTER " HEAVY SPIKED ROLL CRUSHERS- 
18 in. I I V  12 in. cli:1111. 

SO :3 ELECTRIC-DRIVEN - KEK " MILL. 
1.100 g.11 WELDED STEEL MIXING TANK-7 ft. by 

f i  f t  I I P I ' , ,  
JACKETEK'RECTAN~ULAR VACUUM OVEN-8 ft. 

11y :% ft. li in. by 4 ft. 
" PORTEUS " JACKETED " U "-TROUGH MIXER- 

t i  ft. :$ in. 11y 2 ft. :( in. by 2 ft. 7 ilr. 
PUMPS PANS FILTER PRESSES, BOILERS HYDROS 

~ O N D E ~ S E R S ,  STILLS, OVENS, DRJERS AND' 
TANKS up to 44.000 g:~llons. 

HARRY H. GARDAM & CO., LTD., 
STAINES. 

250 Ton+NEW I 2  ,fn. ,CAST IRON FLANGED 
PIPING CLASS B 

12 ft. 9 ft. f i  ft. 5 ft. 4 ft. lengths. 
60 Tons-fin. 1)y 2 in. hlild Steel Angles=12/16 ft. 
20 TOIIS-li in. 11y :1 in. Ilitto. =:IO/:l7 ft. 
50 Tolls-V;irious Ditto = 12/30 ft. 

1t.S. Joi.;ts and C:l~:mnrln (all sizes) 
100 Tons-3I.S. Stock Rusty I'liltes all sizes l/S in. to 

15/11; in. 
ROO0 ft.-"in dam. I.'lal~gcd Alllnrirriu~~r I'iping. 
9000 ft.-6 in. clianr. Flangeti M.S. Piping. 
1S00 ft.-22 in. t1i;un. F1:rngc.d 3I.S. l'ipit~g (He:avy 3 in. 

thick) 
2000 ft.-3 in. Screwetl & Socketed M.S. Pipir~x. 
10 Tons-Steel (:atwalk Mesh (Heavy Type) 
Send us a note of your reqoirenients. 
MADEN & McKEE LTD, 317 PRESCOT ROAD, 

LIVERPOOL 1 3  

FOR SALE 

MORTON, SON AND WARD, LIMITED 
specialise in 

ORWARD " " U "-shaped TROUGH MIXERS, 
" M in stai~~less steel or nriltl stt?d, in sizes up to 3 tons. 

Srroll ;inti ])addle type agitators. Jacketed or 
ulrj:~clietetl. 

JACKETED PANS 
100g.. 1 5 0 ~ .  : I I I ~  2 0 0 ~ .  NEW in ~niltl stpel for 100 lb. 

p.s.i. w.l)., wit11 or \vithor~t mising gear. 
ONE GO0 gallon JACKETED AUTOCLAVE with detach- 

:rblr cover, in STOCK. 150 lb. p.s.i. in jacket. 

HYDRO EXTRACTORS 
A selrt.tion in btock-BROADBENT and WATSON 

LAIDLAW-;:! in.. 00 ill., 48 in. and 12 in. 

PUMPS 
A selection of MONO iind vtlrer P U I I I ~ S  ill stock-2 in. 

to 5 in. Nr\v :and seconti-hand. 
INQUIRIES INVITED. 

MORTON, SON AND WARD, LIMITED, 
WALK MILL, 

DOBCROSS, NR. OLDHAM. 
LANCS. 

'I'hone : S:~dillr\~orth 437. 

ACK AND BAG MERCHANTS AND MANUFAC- 
STURERS. New and reconditioned for Home and 
Export. (Use JUTEX for sack repairing). ALTRIN- 
CHAM JUTE LTD., WRIGHT STREET, BROADHEATH, 
ALTRINCHAM. CHESHIRE. ALTrincham 4360. 

BRAND NEW Jacketed STERILIZING VESSELS- 
7 ft. long by 3 ft. diam.. complete with fittings. 

2-18 in. KEK PLATE MILLS, complete with feeders, 
delivery bins, motors and entablature. 

B-Worssam ROTARY PRESSES. 
POWDER DRESSING OR SIFTING MACHINES. 
1-Johnson FILTER P R E S S 4 7  plates, 32 in. sq. 
l-Johnson FILTER PRESS-30 plates, 25 in. sq. 
Wood FILTER PRESS-69 plates, 2 ft. 8 in. sq. 
24 in., 30  in. and 36 in. HYDRO EXTRACTORS. 
Heavy Cake CRUSHING MILd2-pa i r  high, by 

Nicholson. 
%No. 4 MIRACLE MILLS. 
1-BALL MILL, 3 ft. long by 4 ft. diam. 
3-6-roll REFINERS by Baker Perkina. 
1-No. 1A Water-cooled CIRCULATOR MILL. 
1-Bertram TWIM'ROLL FILM DRIER 
&Excellent Porcelain DISC MILLS. 
1-Very Fine GARDNER SIFTER and MIXER, trough 

.5 ft. 9 in. by 24 in. by 28 in. deep, with wood-bullt 
hopper, elevator, A.C. motor and starter. 

2 - 4 A R D N E R  ' G ' size SIFTERS AND MIXERS. 
2-GARDNER ' H ' size steam jacketed MIXERS. 
C J O H N S O N  FILTER PRESSES 30 chamber 24 in. 

square. 
RICHARD SIZER, LIMITED, ENGINEXRS, H U L L  

Telephone : 31743. 

WANTED 

NDUSTRIAL BY-PRODUCTS, LTD., 1 6  Philpot Lane, 
ILondon, E.C.3, will be pleased to redive particulanr 
of any by-products, waste materiale and rasidues for 
disposal. 
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SERVICING 

CRUSHING, GRINDING, MIXING and DRYING for 
the trade. 

THE CRACK PULVERISING MILLS LTD. 
Plantation House. 

Mincing Lane, 
London E.C.2 

GRINDING. CRUSHING AND GRADING 
FINE GRINDING LTD., 

BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 

ULVERIBING of every description of chemical and 
materials for the trade with improved mills. 

wharfage and storage facilities. THOS. HILL-JONES 
LTD., "~NVICTA" WORKS, BOW COMMON LANE: 
LONDON, E. TELEGRAMS : "HILL-JONES, 
BOCHURCH LONDON," TELEPHONE 3285 EAST. - - - -- - - - 

PATENTS & TRADE MARKS 

INQS PATENT AGENCY, LTD., (B. T. King, 
KA.M.I.Mech.E., Patent  Agent), 146a, Queen Victoria 
Street, London, E.C.4. ADVICE Handbook, and 
Consultation free. Phone : City 6161. 

F O R  VALVES A N D  C O C K S  F O R  ACIDS 
I N  I M P R O V E D  DESIGNS 

HAUGHTON'S METALLIC CO,, LTD, 
30. ST. MARY-AT-HILL. L O N D O N ,  E.C.3. 

Solvent Recovery 
Plant 

Carbon Adsorption 
System 

British Carbo Norit Union, Ltd. 
176, Blackfriars Rd., London, S.E.l 

FiZger 
. Crucibles 

of 
Porous Porce la in  

retain the finest precipitates and 

filter rapidly. They are 'not 

affected by acids, remain con- 

stant in weight within very 

fine limits and can be heated 

to high temperatures. 

Made by 

The WORCESTER 
ROYAL PORCELAIN CO. LTD. 

and 
Supplied by a l l  recognised Loboratory 

Furnishers 

PRESSURE VESSELS 

STEEL. STAINLESS STEEL, 
ALUMINIUM, COPPER. ETC. 

METAL SPRAYING 
WELDING A IRS T O  ALL 

We are specialists in 
FABRICATION WITH 

S T A I N L E S S  S T E E L  
monel metal, 
steel & aluminium 

TO Y O U R  REQUIREMENTS 

(GLASGOW) LTD. 

3 0  ST. ANDREW'S  SQUARE, GLASGOW. C.I. 
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During recent years we have carried 
out extensive research into manu- 
facturing methods and we take great 
pleasure in announcing that, as the 
result of increased efficiency and 
development of new techniques, it is 
now possible to produce transparent 
Vitreosil Tubing and Rod more 
economically. It is our policy to pass 
on any saving to our customers, and 
our new price list will show the great 
reductions effected. Details will 
gladly be posted by return, on receipt 
of your inquiry. . 

London : 12-14 Old Pye Street, Westminster, S.W.1 I Telepl~one : ABBey 5469 

VITREOSI L PURE FUSED SILICA 

TECHNICAL . FICTION . GARDENING . THE THEATRE . MUSIC . HISTORY . ECONOMICS 
POLITICS . MEMOIRS . TRAVEL . GUIDES . FAMILY AND COOKING . CHILDREN'S BOOKS 

THE THERMAL SYNDICATE LIMITED 
P.O. BOX NO. 6 . WALLSEND . NORTHUMBERLAND 
Telephone : Wallsend 63242 

A Complete CdtdZogge 
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 R 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  . B C 4  
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BITUMINOUS PRODUCTS, PAINTS, 
MOULDED RUBBER GOODS, 
PHARMACY, CERAMIC WARE 

apply :-PENRHYN QUARRIES LTD. 
Port Penrhyn, Bangor 

N. Wales 

KEEBUSH 
Keebush is m acid-resisting constructional 

"material used for the construction of tanks. 
pumps, pipes, valves, fans, etc. It is completely 
inert t o  most commercial acids ; is unaffected 
by temperatures up t o  130°C ; possesses a 
relatively high mechanical strength. and is 
unaffected by thermal shock. It is being used 
in most industries where acids are also being 
used W r i t e  for particulars to- 

KESTN ER'S 
5 Grosvenor Gardens, London, S.W.1 

I C A R B O Y S :  P A C K E D  C A R B O Y S  
C A R B O Y  T l L T E R S  A N D  B A R R O W S .  
SAFETY CRATES T O P  P R O T B C T O R S  

SPEClAUST.5 IN 

BULK LIQUIDS 
TRANSPORT 

Acids Oils Spirits 
and General Chemicals 

Harold Wood & Sons, Ltd. 
Wormald Street, Heckmondwike 
Te lephone  : H E C K M O N D W I K E  101 115 

Telcjiraphu Address : "Tmnsport" Herkmondwike 
London Office : 22 SOUTH MOLTON ST.. LONDON, W.1 

Telephone : Mayfarr F,OtiO 
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"VULCAN" 
BRAND 

CARBOY HAMPERS 

PACKED CARBOYS 

SAFETY CRATES 

PROTECTING HOODS. 

H A R R I S  

(LOSTOCK GRALAM) LTD. 

LOSTOCK GRALAM, 

NORTHWICH. 

for the 
Removal of 

DUST, MIST 

& FOG 
from 

INDUSTRIAL 

k GASES 
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ALGINATES. 
The salts o f  alginic acid which are m o s t  widely used in Industry are: 

MANUCOL food/pharmaceutical sodium alginate; MANUTEX technical 

sodium alginate; COLLATEX ammonium alginate. 

These products con be supplied in various ranges ?f viscosiy, and in their 

many applications, their function is usuolQ that ?f stobilising, thickening, 

jelling, suspending o r j l m  forming. 

Samples and technical data on request. 

A L G I N A T E  I N D U S T R I E S  
L I M I T E D  

Walter House, Bedford Street, strand, London, W.C.2 
T E L E P I i O N E :  TEMPLE B A R  0 4 5 1  

High Speed Vertical 
Reci yrocating Type 

for pressures up to lo@ Ib. 
per sq. in. 

Automatic Control 

Forced Lubrication 

Easy Accessibility 

to Working Parts 

Printetl in (:rcilt I<rit:litl I)\. 'CHR I'I:R$s AT ('OO\IliIIL.lXl)s I.TIl.. AlldIe~toll~. :llld l ~ l l l ~ l i ~ l ~ c ( l  I I ~  ~{ESS HKOTHIIRS 
LTIl., at I<ollvrrir Hollse.'I54 I:lt-rt Street. E.('.4 21 Augllst,. 1!l54. I{c~gisterrit :lt tlli, (irIIi.r;ll Post Otli~e. 

I:l~terc(l Si.t.i~xld ('l:~ss >l:~ttc,; at thc Krw York. 1..S.A.. IBost Ollire. 
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