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THE DORRCLONE (Dutch State Miner Cyclone) - 

The DorrClone i s  a compact cylindro- 
, - conical classification unit utilizing centri- 

r fugal force in  place of gravity. It provides . 
' a modern method of  separating finely 

divided solids in liquid suspensions and ; 
constitutes an important new tool wi th 

' .  which t o  supplement current practices ' in the Deslrning of phosphate rock and 
Classification of crystalline and other 
granular suspensions. 

The new TM3 15 mm. diam. Rubber and 
10 mm, diam. Bakelite multi-DorrClones 
are now firmly established in the Starch 
field and are finding use in the Classification 
of Whiting, Clay, Pigment and Pharma- 
ceutical particles in the Submicron size 

UND LOW - .  - -  * range. > . .  . , '  ' .. .. , . .  
. .  . - . - ,  :a : *:Doi.SGlones are also available singly o r  in 

multiple arrangenlents in 3 in., 6 in., 
12 in. ,an>, 24 ,in'; diameters. 

. I  

J 
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of the ~~nsolicited testimonials \+c 
regularly receive from clients, both 

. ant . U V P ~ ) ~ ~  u:.:,'%: at home and overseas, confirming ,I,.%. 
,A '5LOP'1-. . 

the efficiency and long l i fe  of 
'' SIMPLICITY .' Stennl T ~ ~ ~ ~ .  
May we send you our illustrated 

leaflet No. STYA with fu l l  details _ mnr a d d ~ ~ a o s l  ~ ' " n y ( a . ~ ~ ~ ~ .  cm.alder*nu" 
- 

shmla that ~t.ould B ' ~ ~ ~ G ~ ~ , ~  ,. our r~w'*~" ' '  
*,,bt,.98 . p p - ~ ' ~ ~ ~  If .t -11 

.S,",PllcItl- =apn, 

I 

\a 70- 

r*LaC-.-- 
,50 

p l , s ~ d  YP ''- Or 

. Am. ti-. yW ?!! of the " SIMPLICITY " range ? 

C. J. Barnn 
..,rx. ."lldr. STEAM TRAPS Endure 

T H E  KEY ENGINEERING CO., LTD. 
4 Qucor Vicrorin Strccr. LOII(/OII. E.C.4. Tclcpl~o~rc : CITJ' 1/85. Also ar Trofii~rcl Pc~rk. Ma~r rh~ \ r c , r  

for 

N ICKEL ACETATE 
NICKEL A M M O N I U M  

SULPHATE 
N I C K E L  CAPBONATE 

NICKEL CHLORIDE 
N I C K E L  C Y A N l O E  

NICKEL FLUORIDE 
N I C K E L  FORMATE., . . 

NICKEL O X I D E  : ,: .: 
NICKEL  S U L P H A P .  : . 

R. CRUICKSHANK, LTD: ' 
Crrmden Street .  ~?&hCl?@,;ka&,* .. . - -  ti .; 
-, I r r  B h a m  Ccn ' r  , I  hr ' ( 6  i i ~ c s )  

' r t l r r i c  & Coii l r>\  CI o i c k s t i ~ n k .  
B i r  r i ~ ~ r i z h i m  

YOU .CANNOT BETTER HAUGHTON'S RECULUS 1 ACID V A L Y I S  FOR ACIDS A I D  ACID LIQUORS I 

4 

, 

. 

I HAUGHTON'S METALLIC CO., LTD. 
YO, ST. MARY-AT-HILL, LONDON. E.C.3. 

KEEBUSH 
Keebush is an 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.WP .J, 
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Frrll ir~formation, samples, and prices on request to the manr(actrrrers : 

PETROCHEMICALS LIMITED 
LON DON SALES OFFICE MANCHESTER SALES OFFICE 

170, Piccadilly, Partington Industrial Estate, 
London, W.1. Urmston, Manchester. 

Telephone : MAYfair 6618 Telephone : Irlam 2601 
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A Special 
Steam Ejector 

Air Pump 
Designed for the production and main- 
tenance o f  Vacuum, and developed t o  
meet the needs of a section of the 

Chemical Industry. 

N O  METAL PARTS 
IN CONTACT WITH 
CORROSIVE GASES 

COMPRESSION STAGES O F  CARBON 
CONDENSER O F  PORCELAIN. 

@ 
&, .ec 

I '1 

AToM/SATIO N. 
If you wish to  disintegrate a liquid, 
there is little Y L U  can do about 
changing the physical properties of 
the liquid except to  heat it. . 

The initial stage of atomisation. 
Exposure I micro second. 

BUT 
You can do something about your 
atomising plant. You can consult 
URQUHART'S (1926) LTD. who have 
been manufacturing Atomisers for 
over twenty-five years. Single or two- 
fluid atomisers from I-lb. to 2,000-lbs. 
of liquid per hour. 

LET URQUHART'S SOLVE YOUR 
ATOMISATION PROBLEMS '!- 

Also manufacturers of Fuel Oil  Burn- 
ing Equipment for all purposes 
including Combustion Chambers 
rated at lo6 B.Th.Us per cubic foot 
per hour and with positive control 
of combustion conditions. 

Urquhart's (1926) Ltd 
33, Chase Road Albion Dockyard 

Bristol I. 
Elgor 333 1 .  Bristol 23050. 



THE CHEMICAL ACE 

In certain areas deep drilling for oil 
' is made difficult by beds of shale . 

which. col la~sina into the bore-hole. 
seize the drill. Treatment with . 

sodium silicate solution can prevent 
this, and release valuable supplies 

of oil which might otherwise be a 
unreachable. 

Industry has hundreds of uses for 
silicates-and Crosfields make 

silicates for every one of them. You 
may be able to benefit by their 

experience. and in any case, Crosfields 
will be delighted to help you. a 

JOSEPH CROSFIELD & SONS LIMITED, WARRINCTON,  LANCASHIRE 
CJP 1 - 9 9 - 1 0 0  
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DLR (below) Designed for returnable pack- 
aging. Open top gives easier filling, emptying 
and cleaning. Secure locking ring lid. 

DUH 
all the 
Firmly 

(above) Beaded body takes 
knocks-protecting contents. 
sealed lid. 

A CENTURY'S EXPERIENCE - BACKED BY MODERN PLANT 
TODD BROS. (ST. HELENS & WIDNES) LTD. WIDNES, LANCS.TEL. WlDNES 2267 

b 

- 

Plant lor the Chemical Industry 
lor ACID NEUTRALIZATION. CLARIFICATION O F  LIQUIDS, 
DEWATERING O F  SLUDGES. EFFLUENT PURIFICATION, 
FILTRATION AND FLOCCULATION. PICKLING LIQUOR 
TREATMENT, PURIFICATION O F  TRADE WASTE SEDI- 
MENTATION AND THICK- 
ENING. SEPARATION O F  
SOLIDS FROM LIQUIDS. 
SODA RECOVERY. WET 

MATERIAL HANDLING 

ilrlodlng 
AGITATORS CAUSTICIZ- 
ERS. CZARIFIERS, U A S S -  
I F I E R S ,  C O N V E Y O R S ,  
DEWATERING MACHINES, 
ROTARY. VACUUM FIL- 
TERS, SAND WASHERS. 
S L U D G E  P U M P S .  Rdbr and Rcpulpu 

THICKENERS, etc 

UNIFLOC LIMITED Phone : Swansea 55164 (3 lines) - SWANSEA - Grams : Unifloc, Swansea 

. 

. 
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. w . . 
w 

duty since there are so many 
processes he can control arrtotttatically 
for you. Gas--red eqtripnterit is 
capable of  the most accurate 
self-adjlrsttnent nrld the most r{qid 
control c f j r e l  consut~iption, ~uhi le  
the jex ib i l i t y  o fgas  makes it 
adaptable to almost any process 
reqiririri'q heat. These advantages, 
coiry led with its speed, cleanliness 
and economy, are every day adding 
to Mr .  Tlrernr's popularity. 

MR. T H E W  HELPS 

THE 
CHEMICAL INDUSTRY 

He makes himself vew 
useful in dye manufac- 
Nre, oil boiling, distil- 

1 
ling. drying, evapora* 

T H E  GAS C O U N C I L  . I GROSVENOR PLACE . L O N D O N  . S W I  and steam raising. 
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&' SLEEVE PACKED 

C 0 C K" 
- we really do know 

W r i t e  for the Klinger Master 
Catalogue whlch descr~bes the 
c o m p l e t e  range of K l t n g e r  
products. compressed asbestos 
lolntlngs for al l  purposes. valves. 
cocks. level gauges, synthet~c and 
stl~cone rubbers. 

I 

R I C H A R D  K L I N G E R  L I M I T E D  
K L l N G E R l T  W O R K S  S I D C U P  K E N T  
C a b l e s :  K l i n g e r i t  T e l e p h o n e :  F o o t s  C r a y  3 0 2 2  

A G E N T S  T H R O U G H O U T  T H E - W O R L D  
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Management 

M OST dictionaries today give a 
variety of definitions for the 
word 'manage,' and those who 

have been called upon to exercise the 
function of management in industry may 
derive sardonic satisfaction from the 
diversity of meanings their title can 
have. For to manage can mean to train 
by exercise, as a horse; to  handle or 
wield, e.g., a tool; to control, e.g., a house- 
hold; to deal tactfully with; to contrive to 
do semething; to conduct affairs. A 
definition by context, given by Sir 
Hector Hetherington at the time the 
Administrative Staff College was founded 
(1945), is that ' the main task of manage- 
ment is to bring about condjtions under 
which the work of a team can come to 
good effect in the achievement of some 
co-operative purpose.' It is a broad 
definition, but could any definition of 
' management ' not be ? However, many 
managers may feel that it gives a some- 
what over-lofty picture of their actual 
day-to-day work. For managers do not 
function in isolation. They are judged 
from above and from below, and many a 
manager can be no more than his direc- 
tors allow him to be and can achieve little 
more than is permitted by the managed. 

These are comments stimulated by 
another excellent publication from the 
Federation of British Industries, ' Educa- 
tion and Training for Management,' a 
report from the FBI Education Com- 
mittee (1954, pp. 19, 2s.). It makes a 
timely contribution for, as Dr. Dunsheath 
points out in the foreword, training 
schemes for management have received 
a great deal of publicity in recent years 
and two extreme and faulty impressions 
have been created-' the one that educa- 
tion and training for management is just 
a fashion which, like other fashions, will 

quietly disappear, the other that it is the 
latest panacea for all industrial ills.' 

Undeniably the management problem 
is much more keenly sensed by large 
organisations. The great expansion of 
activities that has occurreit since 1939 
has in itself created a vital need for more 
positions of managing responsibility along 
the chain of authority; indeed, to use as 
simple a word as ' chain ' is misleading, 
for such has been the expansion in some 
large companies that it might be not 
unduly an exaggeration to talk instead of 
tangled skeins of authority. Disentangle- 
ment is the first task of top-level manage- 
ment and there is a thwarting absence of 
good conditions for lower-level manage- 
ment until this has been done. Even in 
small companies this problem of con- 
fused lines of responsibility can occur 
acutely. 

The FBI booklet makes two distinc- 
tions that are closely related. Training 
for management and education for 
management are not synonymous phrases. 
Training concerns the techniques of 
management, the basic and routine 
operational methods; education deals 
with the development of outlook and 
personality, no less fundamental but an 
aspect of management that is much 
easier to recognise when it exists than to 
define in advance. The other distinction 
is that between the task of management 
and the modus opernndi of management, 
and it is almost the same distinction; for 
however well the trained techniques are 
applied they cannot achieve their objec- 
tive unless the proper outlook and 
personality is also and actively present. 
The best managerial skill is wasted if 
the manager 'cannot work with other 
people and bring the best out of his 
team ' and traditional systems of educa- 
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tion that aim at ' leadership' are no 
longer adequate for ' the manager must 
be able to work with equals and 
superiors as well as subordinates.' In- 
dustry, if it is to gain from the facilities 
now available for management develop- 
ment, must first select the right human 
material to be developed. On this vital 
matter the FBI booklet is unexpectedly 
non-informative; indeed, it side-steps the 
whole issue by saying that ' it is not the 
purpose of this report to discuss selec- 
tion methods . . . . ' The larger com- 
panies now have considerable experience. 
gained from mistakes as well as from 
successes, in selecting potential mana- 
gers, but smaller firms have not; nor can 
they easily afford to buy experience by 
making mistakes. With so much 
emphasis laid upon 'the rightness of the 
man ' as a prime factor, it is remarkable 
to find nothing said about it in human 
raw material. 

There are many more schemes for 
training and education than most of us 
realise. There are over 100 university 
courses and a greater number still at the 
technical and commercial colleges. 'The 
real problem for the industrialist is the 
profusion of courses . . . ' Courses can 
be divided into three classes: (i) for the 
foreman group, (ii) for junior executives, 
and (iii) for the senior executive. Keen 
support and sponsorship within industry 
and a keen demand from workers them- 
selves have led to the rapid expansion 
of foremanship training courses, 
especially at technical colleges through 
evening courses. The development of 
facilities for the second class appears to 
have been more difficult and much 
slower. A diploma scheme jointly 
drawn up by the Ministry of Education 
and the British Institute of Management 
is still too young to be appraised. 
Industry's reaction is far from clear. 
There is the danger that a young man 
taking one of these courses will sub- 
sequently expect a managerial appoint- 
ment as his right when the real proof 
of the pudding is not in the diploma 
but in ' job performance.' It is sug- 
gested that management training will 
make better progress if all employers 
make it clear that promotions will still 
be made on the basis of ' job perform- 
ance' and not by 'record of attendance 

at courses.' This applies all the more 
forcibly when students take such courses 
on their own initiative; any other attitude 
with industry must play havoc with staff 
relationships in general and bring eventual 
frustration to the voluntary trainees 
themselves. There is some scarcity of 
teachers with first-rate industrial experi- 
ence, and another important suggestion 
is that industry might help educational 
institutions in devising practical courses 
and in supplying occasional lecturers and 
discussion-leaders. In the third class, 
some of the larger companies have their 
own internal training schemes and there 
is the Administrative Staff College at 
Henley with its 12-week residential course 
for senior executives sponsored by their 
employers. In this class, too, at any rate 
theoretically, fall the university post- 
graduate courses; here, also, close co- 
operation between industry and the 
universities is necessary. 

Despite the growth of all these facilities 
the FBI report states with almost damp- 
ing firmness that there has been more 
support for them from employees than 
from employers. It remains a majority 
view among industrialists that manage- 
ment is best learnt ' at home '-in 
industry itself. . Is this attitude innately 
correct '? Or has too little attention been 
paid to< ' educating ' employers ? 

Where courses are open to all who 
choose to take them, the employer is 
bound to have many more reservations 
than where they are open only to 
trainees selected initially by industry. This 
is true for all levels of management 
training. The FBI Education Com- 
mittee's view is that industry itself must 
not only co-operate with educational 
establishments 'but take the lead,' and 
that at the same time these establish- 
ments should be prepared to experiment 
' to a far greater extent than at present, 
particularly in regard to teaching 
methods.' Only time can show how 
much managers are ' born ' and how 
much they can be 'made,' whether 
managers develop only by natural evolu- 
tion inside industry or whether that pro- 
cess can be accelerated. But the stark 
fact is that there is always a shortage of 
good managers and the tasks that face 
them become more complex with every 
year that passes. 



23 January 1954 THE CHEMICAL AGE 

Notes 8 Comments 
Shocking Story 

w ORKING- chemists have many 
pet rules-of-thumb which have 
nothing to support them but 

practical experience, which are, in fact, 
improbable at  first sight, but which will 
inevitably survive a critical theoretical 
investigation. It is worth while remem- 
bering. fo r  example, when a problem 
seems insoluble, that to that which hath 
shall be given. We recall an  instance of 
a factory liquor which contained a small 
amount of organic acid impurity, and 
nothing would remove it until some 
more of the same acid had been added 
to the solution. Now, in a journal no  
less academic than Nature (1954, 173, 77), 
*e read that the addition of a little ether 
o r  pentane to liquid explosives such as 
nitroglycerine will render them less 
susceptible to initiation by mechanical 
shock. A letter f m m  Mr. Elwvn Jones. 
a research physicist with 1.C.l. Nobel 
Division. describes some further investi- 
gations of work carried out by a team 
of Cambridge scientists under Dr. F. P. 
Bowden (see. '  Initiation and Growth of 
Explosion in Liquids and Solids,' C.U.P., 
1952) which established that the suscep- 
tibility to shock was due to the presence 
of small air bubbles in the liquid. 
When the  nitroglycerine is suddenly 
struck, the force is transferred to the 
bubbles, which suffer a nearly adiabatic 
compression. This raises the tempera- 
ture of the vapour to something above 
that a t  which nitroglycerine dissociates, 
and  the explosion is initiated. If, how- 
ever, the vapour in the bubble has a 
dissociation temperature below that of 
the explosive, and if that dissociation is 
moreover endothermic, then the shock 
will be d iss i~ated  without danger. And 
that is wh&e ether comes &though 
we cannot help thinking that carbon 
tetrachloride, also mentioned by Mr. 
Jones, would be a little more acceptable 
in explosives factories. 

There's Nothing New , . . 
A FORTNIGHT ago, on 9 January, 

we opened our morning papers to  
find them taken up with half-page 

advertisements announcing the advent 

of 'ICA,' 'NSO' and 'Volatane con- 
trol.' The big three of British petrol, 
by what one dare only describe as a 
magnificent coincidence, had all 
developed improved motor fuels a t  the 
same time. But the improvements, 
although their eventual effect is the 
same. achieve it by different means. 
ICA (Ignition Control Additive), for  
example, which has been enjoying great 
popularity in America for the last six 
months under the title of TCP (readers 
of THE CHEMICAL AGE who consult 1951 
64, 6; 338. will realise whv is was not 
called TCP in this country) is tricresyl 
phosphate. whose function is to inhibit 
pre-ignition of cylinder deposits. NSO, 
on the other hand, ' naphthenic solvent 
oil.' has a solvent effect upon thesc 
deposits. while for ' Volatane control ' 
no more is known than that it improves 
the octane number. 

, . . Under Phoebus' Car 
OST surprising feature, however, 
is that these additives are far  
from new. As long ago as the 

late nineteen-twenties, cresol was pro- 
posed as a motor benzole additive to 
prevent resinification of unsaturated 
components, and consequent gumming 
of the engine; and over 15 years ago 
naphthenic soaps were added to oils t o  
prevent the formation of sludge. We 
acclaim the caution of the petroleum 
companies in subjecting their new pro- 
ducts to exhaustive tests before market- 
ing them. but if the improvement to be 
gained is all that they claim, we could 
have wished them to come forward a little 
sooner. The  raging rocks and shivering 
shocks have shaken our  car too long. 

Russia's Bacterial Fertilisers 

P LANT-FOODS are rarely deficient 
as such in soils. They are, never- 
theless, needed by crops because 

much of the soil's natural stock is held in 
insoluble, non-available combinations. 
This broad generalisation is untrue of 
nitrogen, but it is valid for such nutrients 
as phosphorus and potassium. But 
steadily since 1949 there have been 



260 THE CHEMICAL AGE 23 January 1954 

Russian papers on the use of solubilising 
bacteria to turn non-available reserves of 
plant-food into active, crop-feeding 
supplies. In 1952 there were field trials 
of new ' bacterial fertilisers ' on several 
hundred collective farms and in more 
than 50 agricultural research institutions. 
Many reports of good results have 
followed. It is said that at Kiev a factory 
producing bacterial iertilisers is working 
at high pressure, and the USSR Ministry 
of Agriculture has called for mass pro- 
duction output. This niust be regarded 
as an interesting development. and none 
the less remarkable because i t  has been 
proceeding quietlv with little attention 
frorn the Western world. In a sense 
it is a revival of ideas that attracted 
attention 40 years ago. for between 1910 
and 1920 there were a number of patents 
issued for processes involving the use of 
bacterial cultures to ' activate ' insoluble 
phosphatic and potassic materials. 

Reason for Scepticism 

T HE orthodox view might be summed 
up as follows. First. it is accepted 
that soil bacteria make some con- 

tribution in converting locked-up 
nutrients into plant-assimilable forms, 
but that the natural rate at which these 
processes occur is insufficient for 

economic cropping. Second. it does not 
seem likely that cultures of such o r  
similar bacteria will be notably success- 
ful as soil additives, for why should we 
expect their population to increase 
rapidly if the populations of natural 
solubilising bacteria have for so long 
remained small? The same inhibiting 
influences must surely face the added 
bacteria. The Russians may have suc- 
ceeded where orthodoxy has been too 
sceptical to encourage large-scale investi- 
gations: on the other hand. Russian 
agricultural science in recent years has 
put forward one or two revolutionary 
claims that have later proved to be much 
exaggerated. One important reservation 
seems alreadv clearly established. how- 
ever. and it should be stressed. The best 
results in tests of these new bacterial 
prep;irations have been obtained on soils 
rich in organic matter; and on acid soils 
the bacterial fertiliscrs have been ineffec- 
tive. This is expectable, for organic 
n1:ittcr must be the major so~lrce of food 
for  expanding bacterial populations. and 
niany bacteria cannot tolerate acidic 
environments. There is something to be 
said for the experimental investigation of 
these new Russian claims. but we wonder 
just how far can the resi~lts be con- 
firmed ? 

Professor Sir Cyril Hin- 
shelwood #peaking at the 
inaugural luncheon of 
I.C.I. Plaatica Research 
Laboratories (see p. 263). 
The head. in the fore- 
ground ore thoso of Dr. A.  
Fleck and Mr. J .  Swallow, 
and oa the r i ~ h t  is Dr.  R .  

Holroyd 
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Obituary . . . 
Sir Ernest Benn 

w ITH profound regret we announce ment and decision of his son. Ernest, 
that thc death of Sir Ernest J. P. showing early a boldness of spirit that was 

Benn. Bart.. C.B.E., chief proprietor of THE manifest repeatedly in later years, took the 
CHEMICAL AGE, occurrcd a t  Oxted, opportunity and, with boundless courage 
Surrey, last Sunday. Sir Ernest, who was but very little cash, acquired the publica- 
in his 79th vear. had tion. T o  back u p  his 
suffered indifferent 
health in the past 
year o r  two. but he 
battled against physical 
disability with all the 
sturdy resolution and 
indomitable courage 
that  throughout his 
life were among his 
outstanding qualities, 
and right u p  to  the 
time of his death he 
maintained his keen, 
alert interest in the 
publishing business of  
Benn Brothers Limited. 
Onlv five davs before 
h e  died h e  was a t  his 
desk in Bouverie House. 

Born within sound of Bow Bells. and 
proud to be a Cockney, Sir Ernest was 
the eldest son of the late Sir John Williams 
Benn. one-time furniture designer who 
launched his own trade journal, T l ~ u  
Cabinet M n k r ,  in 1880. Eleven years later 
Ernest Benn left the City Central Founda- 
tion School to enter the business a t  the 
bottom of the ladder as  office boy, but with 
a n  eye towards eventually taking over the 
ediiorial chair of his father's journal. By 
and by he was scnt out t o  gather advertise- 
ments. gaining experience which proved 
invaluable and for  which he never ceased to 
be grateful. Indeed this work gave him a 
high regard for the calling and work of com- 
mercial travellers. 

When he  was in his twenties. Ernest Benn 
heard of the impending sale of The Hard- 
ware Trade Jo~crnal and carried the news 
eagerly t o  his father. T h e  latter--content 
perhaps with the journal he  had so  suc- 
cessfully founded and with his thoughts 
turning strongly towards public service for 
the people of the London he  loved-left 
the new business proposition to  the judg- 

very slender resources 
he infused into others 
something of h!s own 
enthusiasm for the pro- 
ject and obtained finan- 
cial support from many 
quarters in the hard- 
ware field. Soon, how- 
ever, he ran u p  against 
difficulties that  would 
have frightened many 
people and did indeed 
alarm most of those 
who had ventured a 
modest cash investment 
in the journal. The 
voung ~ u b l i s h e r  himself 
hung- -on with grim 

determination, and as his friends began to 
show uneasiness he took over without 
demur their holdings. 

Those first years of the century, when he 
carried on his shoulders not only the man- 
agement of The Cabinet Maker but the 
heavy task of building up  his own Hard- 
wire Trade Jo~lrnal. Sir Ernest Benn des- 
cribed as  the hardest years of his life. From 
early morn to late at  night he laboured, 
and the pains and gains of that  petiod 
he granhically described in his 'Confessions 
of a Capitalist '-a book which ran into 
thirteen editions and was printed in six 
languages-and his more recent book. 
' Happier Days.' H e  won through, how- 
ever, and so successfully that m m y  years 
later Sir John Benn declared: 'While  The 
Cabinet Maker was the comer-stone, the 
bricks for  the House that Benn built were 
well and truly laid by my e!dest son.' 

When Sir John became more deeply im- 
mersed in public life, as Member of Parlia- 
ment and as Leader of the London County 
Council, and his second son, Wedgwood 
Benn (now Viscount Stansgate) followed too 
a natural bent for  public service, the res- 
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ponsibility for maintaining and developing 
what was essentially a family business in 
the fullest sense of the term fell almost 
wholly upon Ernest Benn. He positively 
revelled in it, directing all his efforts with 
dynamic energy towards expanding the firm 
and the services of its various publications. 
and the business grew steadily under his 
guidance. There was a certain magnetic 
quality about the operations of the eager. 
progressive controller of the Benn business. 
As a consequence there came from time to 
time opportunities for further expansion. 
and several old-established publications werc 
brought into the Benn group of journals and 
new ones started, notably THE CHEMICAI. 
AGE. 

Concentrated .on Trade Press 

Sir Ernest concentrated his work and 
energies on the trade and business Press 
almost without deviation. Some of thc 
acquisitions for which he was responsible 
had associated with them publications of 
an extraneous kind; these he sheared off 
ruthlessly, believing that the course he had 
mapped out of building trade journalism to 
new heights of service and influence was 
the object he must constantly keep in view. 

H e  did, however, widen his interests on 
the book publishing side. Certain tech- 
nical books and standard works of refer- 
ence were included with some of his journal 
acquisitions and he found in these the 
nuc:eus for the establishment of thg kook 
publishing company, Ernest Benn Ltd. 
While continuing and developing the tech- 
nical side, he  extended his activities as  book 
publisher by attracting to his list distin- 
guished writers ranging over a wide field 
-fiction, travel, biography and the fine arts. 

Outside his own business Sir Ernest served 
on  the Board of the United Kingdom Provi- 
dent Institution, and when in 1934 he was 
invited to  become chairman of the Institu- 
tion in succession to Lord Revelstoke he 
relinquished his day-to-day guidance of 
Benn Brothers, but remained as a director. 
111 1949 he retired from the chairmanship of 
the UKPI  but continued to serve on the 
board up  to the time of his death. 

As the arch apostle of individualism Sir 
Ernest's fight for many years for the main- 
tenanck of liberty and freedom attracted 
wide attention. H e  carried the gospel of 
freedom u p  and down the country and his 
writings-a score of books and a great many 

articles-brought him friendships he valued 
highly in almost every part of the civilised 
world. 

Sir Ernest was the founder of the Society 
of Individualists, now the Society for 
Individual Freedom, and his burning zeal 
gathered powerful support for  the cause he 
had so much a t  heart. When in 1950 he 
was honoured by the Society on  his 75th 
birthday and the 15th anniversary of the 
organisation he was aptly described as ' thii 
great resistance leader.' 

Throughout the years of war. when per- 
sonal liberties had t o  be temporarily sacri- 
ficed, he kept the necessity for their eventual 
restoration ceaselessly in the forefront of his 
writings-notably through his ' Murmur- 
i n g ~  of an Individualist' which were a 
weekly feature in Trrrth for seven years. 
When peace came. his keen. incisive mind 
fastened on and his virile pen exposed the 
extravagance of bureaucratic control. the 
wastefulness of bulk buying. the folly cf 
the curb on free enterprise and competl- 
tion. 

Introduced Five-day Week 

He was one of the first employers to intro- 
duce the five-day week and he introduced an 
early and unofficial form of PAYE. His 
employees. when necessary. received an ad- 
vance to cover income tax demands. and 
repaid it by easy instalments. 

Sir Ernest was a Fellow of the Institute 
of Journalists, a former High Sheriff of  the 
County of London, had been president of 
the Boys Hostels Association, president of 
the Society of Individualists. president of 
the Advertising Association and president 
of the National Advcrtising Benevolent 
Association. He was president of the Insti- 
tute of Export in 1933. held the Festival 
Appeal presidency of the Royal Commer- 
cia1 Travellers' Schools, and had been 
chairman of the Readers' Pensions Com- 
mittee. 

Sir Ernest and Lady Benn celebrated their 
golden wedding just a year ago. Lady 
Benn survives. and there are two sons and 
two daughters (one son was killed in the 
last war). The eldest son, John, who suc- 
ceeds to the title. is chairman of the United 
Kingdom Provident Institution, the office 
formerly held for  several years by his 
father; the second son, Glanvill, followed 
in his father's footsteps too, and is chair- 
man of Rcnn Brothers Limited. 
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Research 69 1.C.I. Plastics Division 
Speeches at the inaugural Luncheon 

T the inaugural luncheon of the new A I .  I .  (Plastics Division) research 
laboratories a t  Welwyn Garden City, on 5 
January (see THE CHEMICAL AGE, 16 Janu- 
ary. p. 217) the guest of honour was Pro- 
fessor Sir Cyril Hinshelwood. Rising to 
propose the toast of ' Research ' with which 
he coupled the name of Sir Cyril. Dr. R. 
Holroyd, Research Director of I.C.I., said : 
' For quite some time now the research 

workers of Plastics Division have been put- 
ting up more or  less patiently with a short- 
age of laboratory accommodation. but they 
now have something'of which everybody 
concerned can be justifiably proud. The 
New Year wish which I am sure we would 
all like to extend to the Division on this 
occasion is that in the not too distant future 
they will find themselves equally proud, i f  
not more proud, of the research which these 
new facilities will enable them t o  carry out. 
' I suppose the research done in a n  organ- 

isation like this would be classified by most 
peop!e under the heading of industrial re- 
search. Personally I never have been fond 
of that term. particularly when it is used in 
conjunction with academic research. The 
terms " research with industrial objectives " 
or  " research with academic objectives " are 
perhaps a good deal more clumsy, but I 
d o  think that they a t  least convey the essen- 
tial complementary character of these two 
types of research. 

Vew Great Hopes 

' W e  have very great hopes that the work 
done in this laboratory will provide a very 
good example of the best type of research 
with industrial objectives. . . . We are parti- 
cularly p'eased and honoured to have with 
u$ as our principal speaker this afternoon 
someone so renowned in the research field 
as Professor Cyril Hinshelwood. 1 am sure 
that he does not need any introduction from 
me to this particular gathering. Many of 
the people here wcre formerly his own 
students. . . . 
' I am sure that this new laboratory could 

not have a more promising launching than 
the one which Sir Cyril Hinshelwood is 
going to give it this afternoon.' 

Sir Cyril Hinshelwood then replied to  the 
toast as  follows: 

' I t  has fallen to my lot on one or  two 
previous occasions to respond to toasts on 
behalf of societies or individuals. but I think 
never before one on  a n  abstract theme like 
" Research," and it seems to me almost a 
symbol of the festive season where I a m  
called upon to play the part, as it were, in 
a masquerade of the good fairy of research. 
Of course, according to some people nowa- 
days she is really a very bad fairy. but those, 
as we all know, are rather ignorant people. 
She can. of course. sometimes be rather a 
comic fairy, when she spells herself with a 
capital "R" and just gazes at  herself in the 
mirror without paying much attention to 
other people. 

Two Legitimate Reasons 
'Well. now, what is research and what 

can one say about research on  a n  occasion 
like this when a new laboratory is about to  
be or  is being inaugurated? There are, I 
suppose, two legitimate reasons why one 
does research, because one wants to  know 
something or  because one wants to  he able 
to d o  something, and that represents a very 
wide spectrum indeed. What you want to  
know may be the nature of the universe, 
what you want to  d o  might be to  get t o  the 
moon, o r  what you want to  know and 
d o  might he just how to unblock a pipe and 
stop it from getting blocked u p  again. But 
I d o  most whole-heartedly agree with Dr. 
Holroyd in deploring any attempt to  classify 
or departmentalise research. . . 

'When you are confronted with a situa- 
tion like this. what is the formula for suc- 
cess? What a re  you to d o  about it? Well, 
I would not feel very confident about telling 
a gathering in this building what you should 
do about it. but 1 have no hesitation in 
making a remark which perhaps has some 
significance in the wider national sphere 
today as  to what you should not d o  about 
it. What you should not d o  about it-and 
thank heavens I see no danger of it  in 
Imperial Chemical Industries-is t o  collect 
a large number of broadly educated people 
who will see the large ends and will recruit 
a lot of hack scientists who will be on tap 
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-but not on top-to realise the very unirn- 
portant detail of achieving these ends. That 
doctrine, which 1 d o  seriously believe we are 
in some danger of seeing spreading in the 
country, that doctrine would certainly not 
have appealed to Dr. Ludwig Mond in his 
day, and I do not think it would appeal to 
anybody in this company now. 

The Real Problem 

' Ends, of course. are very easy to con- 
ceive. means are fairly easy to  provide. but 
what is difficult is to  relate the means to  the 
ends. It is the marriage of the two which 
presents the real problem always. What are 
you to do about that? One of the many 
things that you do about it, of course, is 
to  have good relations between thc indus- 
trial and the academic world. That has 
been one of the great contributions of 
Imperial Chemical Industries to national 
life, that they have done so much to foster 
those good relations. 

' S o  we are still left with the problem of 
what we need for successful research. First 
and foremost, I would say you need faith 
and a sensc of adventure, but then those 
two, of course, can rather easily degenerate 
into crankiness and doctrinaire attitudes 
unless you are very careful. So you have 
to embark on the endlessly painful process 
of compromise. You want the resolution to 
go on in spite of discouragement, but you 
also need the strength of mind to cut your 
losses when you see that you are not getting 
anywhere. You need people who are 
romantic in spirit looked at  in the long 
range, but who are realistic and hardheaded 
even with a touch of cynicism in the short 
range. You d o  not always get these things 
in the same people, but you have them 
within the body of people, and they react 
upon one another. Sometimes perhaps a 
little painfully, but still, on the whole. 
healthily. You must, of course, create your 
technical researches, but you d o  not have to 
be a slave to them. You see, a t  the present 
moment there is a danger in the whole 
country that professors will be elected not 
to chairs but t o  the howdahs of white 
elephants. . . . 

'When I say these things about the re- 
quirements of the researcher I am reminded 
that Dr. 'Holroyd mentioned the large num- 
ber of my old pupils in this company and. 
in particular, in this Division. And I 
wonder that fate has blessed me with such 

children reared in the slums of a rather 
decaying Midland industrial town, many of 
them in a building which was very inade- 
quately converted from a nameless purpose. 
They have battled with life and necessity, 
and here they are, and I feel sure they will 
go on. They were loved and neglected but 
they managed to swim and I think they have 
done well, and I hope when they enter into 
their vcry splendid new surroundings here 
they will continue to do so. 

'Well, here we have this vcry splendid 
new laboratory which 1 had the great 
pleasure and privilege of seeing this morn- 
ing. and which I very much admired and 
rather envied. Well, I wonder what the 
good fairy Research has to say about it'! 
1 think she must regard it as a new and verl 
excellent piece of scenery for the old actors. 
. . . The play-you have the whole of plastics 
and that is undoubtedly about the most 
glamorous subject there is today. . . . You 
have actors who are probably the best in 
the country. equal to  any, surpassed by 
none. and you have this beautiful new stage 
and now the curtain is about to go up and 
we cannot doubt that there will be a long 
and successful run and I am sure I should 
like to  join in wishing it every success.' 

The History of I.C.I. Plastics 
. The toast of ' Plastics Division,' coupled 
with the name of its chairman, Mr. John 
Swallow, was proposed by Dr. A. Fleck, 
chairman of I.C.I., who said : 

' T h e  history of our plastics work in I.C.I. 
is of relatively recent origin, well after our 
Divisional system was set up, but it would 
not become me to decide whether the main 
originating root was in the Nobel Division 
in the work done by Dr. Crawford, o r  in the 
Dyes Division. or in the Billingham Divi- 
sion in what was then known as the N.R. 
Group-(Billingham was at  that time enjoy- 
ing a period of strictly logical organisation 
with so many sections as to  exhaust simple 
alphabetical sequences)-but wherever the 
main root, the N.R. Group seems to have 
been more persistent along the time axis, 
and one readily recalls the names of Dr. 
Caress now chairman of the "Terylene" 
Council, Dr. Sisson, managing director of 
the Plastics Division, and Mr. Renfrew its 
development director. Nor should we omit 
to  pay a tribute to  Mr. Sampson for his 
pioneering work for  the Division. . . . 
' For the outcome of that work was a tiny 
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1.C.I. Division-the Plastics Division-. 
owing practically nothing to the merging 
companies which formed I.C.I. The  Divi- 
sion was formed round thc nucleus of the 
Croydon Mouldrite, but thermosetting and 
thermoplastic materials had each a n  impor- 
tant place in  the business of the Division. 
With Croydon Mouldrite and all the interest 
of methyl methacrylate, the Plastics Divi- 
sion was launched on a broad front. . . . 

' T h e  Division was launched and set 
about the serious work of building up  a live 
and well founded business in research, 
manufacture and sa:e of a wide range of 
plastics. That  business is a modern one. 
although likc most other modem businesses 
its possibility was early foreshadowed. My 
personal research department tells me  that 
in 1654, Robert Hooke speculated on the 
possible manufacture of  synthetic fibres. He 
wrote:-" I have often thought that prob- 
ably there might be a way found out, to 
make a n  artificial glutinous composition 
much resembling . . . . that excrement . . . . 
out of which the silkworm wire-draws his 
clew. If such a composition were found, it 
were certainly an easy matter t o  find very 
quick ways of drawing it out into small 
wires for use. I need not mention the use 
of such a n  invention. nor the benefit that 
is likely to  accrue t o  the finder." 

'And  yet it was not until 1855 that a 
crude artificial silk was made in France bv 
treating mulberry leaves with nitric acid. 
and until 1883 when Sir Joseph Swan made 
the first practical artificial silk by squirting 
a solution of nitrocellulose in acetic acid 
into a bath of alcohol. 

Many Interests in Polymers 

' In I.C.I. we have many interests in poly- 
mers and in the chemistry of adjacent fields. 
Practical considerations rather than tech- 
nical definitions determine the detailed res- 
ponsibilities of the Plastics Division. Thus 
while polythene was discovered and pro- 
duced by our friends a t  Winnington in the 
Alkali Division, the Plastics Division have 
played and are playing a substantial part in 
its subsequent development. And here I 
would like to  pay a tribute to  Mr. John 
Swallow. for recognising very early the 
possibilities of polythene and his determina- 
tion to  persist with the experiments. 

'Another important aspect of business 
which has received valuable contribution' 
from the Plastics Division is our  ' Terylene ' 

interests. It is always a matter of impor- 
tance to recognise a winner when it appears 
and the recognition of the importance of the 
discovery of 'Terylene' by Dr. Whinfield 
and the Calico Printers' Association has 
been a n  unique example of this. . . . . 

' T h e  success that this Division has 
already attained as  a constituent part of 
I.C.I. and as  a part of the wider plastics 
industry show that they are fully aware of 
how to meet and carry their responsibilities. 
Mr. Swallow gives them a leadership a t  once 
based on sound advanced science and on 
good business precepts. We express our 
appreciation of the many varied tasks so  
successfully accomplished in the past and 
our confidence that in the future the Divi- 
sion will make a growing contribution to 
the chemistry and the business. of plastics.' 

Mr. Swallow's Reply 

Thanking Dr. Fleck, Mr. Swallow replied 
on behalf of the Division :- 
' First of all I would like t o  add to the 

remarks already made about our  principal 
guest today, Sir Cyril Hinshelwood. His 
wisdom, his human understanding and kind- 
ness will not lightly be forgotten by thz 
many people in this room who have been 
privileged t o  know him and by the ever 
increasing number of his former pupils in 
this Division. . . . 

We have waited a very long time for  this 
laboratory. I need not go into the reasons 
for the delay. but the result which we see 
today has come after years of thought and 
effort, and this building is the first instal- 
ment of a re-organisation of this site which 
is now to be our headquarters for research 
and development, while our  factories will b e  
in the north-west and north-east of Eng- 
land, where the raw materials necessary are  
available. I think that this building reflects 
the very greatest credit on  Mr. Jefferiss 
Matthews and his colleagues. . . . 
' I think also that the building reflects the 

very greatest credit on our Engineering 
Director. Mr. Dibb, and Mr. Symes, and 311 
those who have assisted him in the design 
of the functional aspects, and I think we 
may say this is one of the few laboratories, 
and I advisedly say few, where those who 
are going to work in it have had a say from 
the very beginning in what they wanted o r  
what they thought they wanted. I would 
like to take this opportunity, if I may, of 
wishing our  Research Director. Mr. 
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MIDLANDS SOCIETY FOR ANALYTICAL CHEMISTRY 

Analytical Chemistry of W B Mo 
(With Particular Reference to Steel 8 Allied Materials)-Part I 

A T a meeting of the Midlands Society for 
Analytical Chemistry held recently in 

Birmingham. the spcakcr was Mr. B. Bag- 
shawe, Chicf Chemist, T h e  Brown-Firth 
Research Laboratories, Shcffield. The  sub- 
ctance of the paper has been dividcd into 
two parts: (a) Gravimctry. (b) Colorimetry: 
and the second of thesc will appear in the 
i s u e  for 30 January. 

Tungstcn and molybdcnum arc thc most 
closely relatcd of the four clemcnts. includ- 
ing chromium and uranium. which together 
form the first sub-group of Group  IV of the 
Periodic Tablc. This similarity exhibits 
itself throughout the analytical chemistry of 
the two clcments. This creates difficultie$ 
for the analyst. who in determining cither 
metal must make his choice from scveral 
reactions. which in almost every instance 
show some measure of interference from thc 
othcr metal. 

The  problcm for the metallurgical analyst 
is increased by the frcqucnt addition of  both 
elements to the samc alloy, and evcn when 
this is not thc casc. residual amounts of one 
clcmcnt arc often prcscnt along with alloy- 
ing amounts of the other. 

Many Properties in Comnlon 
The  stablc form in tach casc is the tri- , 

oxidc. giving rise to  tungstates and molyb- 
datcs with many properties in common. in- 
cluding the propcrty of complex formation: 
thus. both clcments form n wholc range of 
;~nalogous hctcropoly-acids of which phos- 
photungstic and phosphomolybdic acids are  
merely typical cxamplcs. Both arc  prccipi- 
tirtcd by salts of lead. mercury, barium. etc.. 
from solutions of suitably rc!:ulated pH, and 
by a-benzoin oxime. 

Both are reduced by strong reducing 
ngcnts. c.g. stannous chloridc and nascent 
hydrogen. to  rclativcly unstable lower oxidc 
derivatives. and both form colourcd com- 
plexes with thc thiocyannte ion and with 
toluene-3.4-dithiol. Thc bchaviour of thc 
two elements to acid hydrolysis docs show a 
wider differcntial, but. even here thc distinc- 
tion is by no means as  clear cut as  it is often 
assumed to bc. 

These arc  the reactions which form in the 
main the basis of analytical determinations. 
Thc  regulation of experimental conditions, 
is, therefore, of prime importance, if mutual 
intcrference is to  be controlled, as  the success 
of such methods is dependent on  differences 
of degree rather than of principle. F o r  
example, by suitable regulation of reaction 
conditions it is possible t o  determine selec- 
tivcly cithcr element with thiocyanate o r  with 
' dithiol ' without significant intcrference 
from the other. This sclectivity, particu- 
larly of the colour reactions, is often used t o  
circumvent direct chcmical separations. 

Avoiding Difficult Separations 
In some cases it is possible t o  apply t h e  

colour reactions directly. In others, dcpend- 
ing on the nature of the material being 
analysed, o r  on  the amount of tungsten or  
molybdcnum present, the reaction is applied 
after a preliminary separation, o r  used to 
correct fo r  co-precipitation of molybdcnum 
in a tungstic oxide hydrolysis residue. In 
cithcr case thc aim is to  avoid ' a  difficult 
chemical separation. 

The  only chcmical separation which a t  
prcscnt affords a clear-cut distinction of the 
two elements over a wide range of concen- 
tration and relative proportions is the some- 
what objectionable precipitation of molyb- 
denum trisulphide from acid solution in 
which tungstcn is complcxed as  thc  non- 
interfering tartrate. 

There are  other separations less readily 
adapted to routine practice. Thus, molyb- 
dcnum may be selectively sublimed a s  the 
compound MoO:,.2HCI by passing hydrogen 
chloride gas over the mixed oxides in a 
closed tube a t  270'. 

Titrimetric methods usually based on  re- 
duction in the Jones type reductor o r  with 
liquid amalgams have found little use except 
for specialised applications such as  the deter- 
mination of comparatively large amounts of 
molybdenum in pure compounds, in molyb- 
denum-rich minerals and ferro-molybdenum. 
T h c  process provides a convenient form of 
rapid assay, but it is not specific. and vana- 
d i i~m,  chromium. tungsten, niobium. titan- 
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ium and several other elements interfere. 
The available methods of greatest value. 

at least in the metallurgical field are: For  
tungsten: determination by acid hydrolysis, 
by a-benzoin-oxime precipitation, and by the 
thiocyanate o r  dithiol colour reaction; For  
molybdenum : determination by sulphide, 
a-benzoin-oxime or lead molybdate precipi- 
tation and by the thiocyanate or dithiol 
colour reaction. 

Precipitation as Tungstic Acid 
General.-In spite of all its limitations the 

chief method for the determination of tung- 
sten is still that in which tungstic acid is 
precipitated as a product of hydrolysis from 
oolutions of suitably controlled acid concen- 
tration. 

There is considerable variation in the 
manner in which this hydrolysis is per- 
formed and while it is generally recognised 
lPlat precipitation may be  incomplete it is 
often assumed to be complete if cinchonine, 
rhodamine B '  o r  one of several other 
reagents is used a s  an additional aid to  pre- 
cipitation. This assumption is by no means 
well-founded and in applying these reagents 
to  steel solutions the recovery of tungstic 
oxide is invariably incomplete, varying in 
degree according to the tungsten concentra- 
tion, conditions of hydrolysis and other 
factors. 

Ut is one thing to recover, say, 50 mg. of 
tungsten from a n  otherwise pure solution. 
but it  is quite another to  recover less than 
10 mg. from a steel solution. The  complex- 
forming proclivities of tungstic acid with 
phosphoric acid, silicic acid and possibly 
other ions from the steel solutions are fac- 
tors which may have some bearing on the 
relative difficulty of recovery. 

With pure tungstate solutions, as  distinct 
from steel solutions, cinchonine, rhodamine 
B, tannin-cinchonine and tannin-antipyrine 
all give effective precipitation a t  the 40 mg. 
tungsten level, but a t  7.5 mg. the only pro- 
cess which gives a quantitative yield is the 
combined tannin-cinchonine procedure of 
Schoeller and JahnP (Table I). 

T A B L ~  1 
H.vdrolysis Recovery : Purr Tungstate 

W added 
(gm.) 

Cinchonine . . . . 0.0074 
0.0396 

Rhodamine B . . . . 0.0074 
0.0396 

Tannin-Antipyrine . . 0.0074 
0.9396 . . . . 

Tannin-Cinchonine . . 0.0074 
0.039h 

Solution 
W found 
(gm.) 
0.0050 
0.0386 
0.0055 
0.0385 
0.0074 
0.0388 
0.0075 
0.0398 

Neither tannin nor cinchonine alone is a 
satisfactory precipitant. 

A combined tannin-rhodamine B precipi- 
tation would perhaps be equally effective. In 
our  experience a combined precipitation of 
this type is the only one which will recover 
all the tungsten from solutions containing 
complex alkali salts, e.g. after treatment in- 
volving fusion with alkali carbonate o r  with 
bisulphatc. The value of the process is 
limited, however. by the fact that it cannot 
often be applied without a previous separa- 
tion. Direct application to steel solutions, 
for  example, would be difficult. Precipita- 
tion with tannin is not particularly selective 
and the precipitate is bulky. adsorptive and 
difficult to wash. 

Hydrolysis frorn Steel Solutions.-For 
many years routine tungsten determinations 
have been carried out by simple hydrolysis 
by digesting with hydrochloric acid and sub- 
sequently diluting without the aid of cin- 
chonine or other organic precipitant. 
According to I b b o t s o n ~ h e  separation of 
tungstic acid is quantitative from chloride 
solutions if the hydrochloric acid concentra- 
tion does not exceed 20 per cent by volume. 
A long experience with Ibbotson's method 
has shown that 'his conclusions are for all 
practical purposes valid i f  the steel contains 
an appreciable amount of tungsten, e.g. 
> 2 per cent, and does not contain large 
alloy additions, particularly of chromium. 

High Tungsten Steels 
Since it is likely that most of Ibbotson's 

work was done o n  rcasonably high tungsten 
steels and prior to  the introduction of tung- 
sten-bearing high nickel-chromium rustless 
and heat-resisting steels, his conclusion is 
probably a fair record of his experience. 
Thus, very satisfactory tungsten determina- 
tions can be made on high speed steel by 
Ibbotson's procedure and very little addi- 
tional tungsten is recoverable by the use of 
cinchonine or  other organic precipitant. For  
example, the following range of figures have 
been obtained on British Chemical Standard 
High Speed ' W2 ' (16.12 per cent tungsten): 

Ibbotson's method (no cinchonine) 
15.98-16.14 per cent. 

Modified hydrolysis (+  cinchonine) 
16.00-16.20 per cent. 

The  certificate of analysis with the above 
steel shows a range of from 15.99 to 16.24 
per cent tungsten and it is interesting to  
observe that of  nine chemists co-operating in 
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acid (v/v) and allow it stand overnight. 
This method of carrying out the hydrolysis 

is superior to the Ibbotson method for all 
amounts below 2 per cent tungsten, but for 
1818 Cr-Ni steels usually with < 1 per cent 
tungsten the recovery is erratic and usually 
low. I t  has become almost standard prac- 
tice to  rely on cinchonine to  precipitate small 
amounts of dissolved tungsten and thereby 
compensate for irregularities. That this 
reliance cannot be confirmed is illustrated 
by a series of,results on an 1818 Cr-Ni stecl 
containing 0.78 per cent tungstcn. (Table 111.) 

These results are typical of the inconsist- 
encies that have often been noted during the 
analysis of large numbers of 1818 Cr-Ni + 
W steels over an extended period. While 
the average recovery is better with cinchon- 
ine than without, i.e., 0.69 per cent against 
0.65 per cent, the values are still erratic and 
in every case the recovery is low. It has 
also been noted that treating a filtrate with 
cinchonine from a test not previously treated 
with this reagcnt sometimes recovers an 
additional small amount of tungstcn, but i f  
a filtrate from a ci~~choninc-treated test 
which has given a low recovcry is further 
treated with the reagent no additional preci- 
pitation occurs. 

Tlo~gsli,n Corlte1lt.s < 0.5 per cent.- 
Recovery becomes progressively worse with 
still smaller amounts of tungstcn either with 
or without cinchoninc. although it is 
usually better with the reagcnt than 
without it. The results given in 
Tablc 1V were obtained by taking varying 
weighed amounts of thc 1818 Cr-Ni-W stecl 
to give a decreasing range of tungstcn con- 
tents down to 0.07 per cent tungstcn. In all 
cases the wcighcd amounts were madc up 
to 5.0 gm. with a pure. 1818 Cr-Ni stecl (spec- 
troscopically-free from tungsten). 

TARI.E I V  
EBfciorr.~. of Cirrchorrirrt 

l8/8 1818 % W found 
Cr-Ni Cr-Ni 

(0.78% W) (W nil.) % W Without With 
6. g. Present cinchonine cinchonine 

5.0 - 0.78 0.67 0.70 
2.5 2.5 0.39 0.32 0.34 
2.0 3.0 0.31 0.18 0.23 
1.0 4.0 0.16 0.04 0.08 
0.5 4.5 0.08 nil 0.02 - 5.0 nil nil nil 

Hydrolysis with n Sulphurous Acid.-It 
has been claimed that a more complete 
recovery of tungsten is obtained from a 
reduced iron (ferrous) solution by hydrolysis 

with sulphurous acid. and this procedurc 
forms the basis of the British Standard 
Method for steel'. It is applied by evapora- 
ting the initial acid solution to a volume of 
15-20 ml. and then boiling with 100 ml. of 
saturated aqueous sulphur dioxide solution. 
The precipitation is completed by adding 
rhodamine B. 

Hydrolysis with sulphurous acid alone is 
almost as good as normal hydrolysis with 
cinchonine or rhodamine B. A combina- 
tion of the hydrolysis with rhodaminc B. as 
in the BS method. gives the nearest approach 
to a quantitative yicld (Table V). Dithiol 
determination of unrccovcred tungsten in the 
filtrates provides direct and decisivc proof of 
the comparative inefficiency of the scpara- 
tion by hydrolysis. with o r  without addi- 
tional organic precipitating reagents. 

. ....-.- 
% W "j, W (Dithioll 

A Normal Hydrolybis 0.78 0.72 0.07 
from 15 ::, HC I 0.21 0.12 0.105 

6 As A .i Cinchonine 0.78 0.70 0.07 
0.21 0.1 I 0. I I' 

C As A -I Rhodamine B 0.78 0.66 0.12 
0.21 0.13 0.09 ' 

D Reduced Fe Sol. 0.78 0.67 0.1 1 
HISO, Hydrolysis 0.21 0.09 0.15 

E HISO, Hydrolysih 0.78 0.74 0.04 
-: Rhodami~ie H 0.2 1 0.20 O.((C 

It is possible that incomplete recovery 
niay be associated with a somcwhat fortuit- 
ous fixation of tungsten as phosphotungstic 
acid or other polyacid complex. or met;)- 
tungstatc with metal ions present in the stecl 
solution. Cinchoninc is reputed to be a 
precipitant for phosphotungstic acid, and. in 
fact, if largcr amounts of tungsten arc being 
precipitated, i.c. 40 mg. or more, the pcrcen- 
tagc yield improves and thc precipitate IS  

known to contain phosphorus. It niay bc 
that a substantial hydrolysis precipitate in- 
duces co-precipitation of the phosphotung- 
state. 

Other ciids to precipitc~tiotr.-In addition 
to cinchonine and rhodamine B, other 
organic precipitants which have found some 
use include Yoe'sY reagent anti- 1.5-di-(p- 
methoxyphenyl)-l-hydroxylamino-3-oximino- 
4-pcntene, antipyrine (phcnazone), and ben- 
ziding. 

Yoe's reagent is a t  least equal to cinchon- 
ine as a precipitant but it gives substantial 
co-precipitation of molybdenum. For  
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example, 2 mg. and 3 mg. of M o o 3  were 
'found. respectively, in duplicate tests on the 
tungstic oxide residues from a steel contain- 
ing only 0.26 per cent molybdenum. British 
Chemical Standard Steel No. 720 (6.74 per 
cent W, 4.17 per cent Mo) gave a tungstic 
oxide residue contaminated with 23.7 mg. 
of MOOS. 

Antipyrine has been recommended by 
Moser and Blausteinu and others, and 
E l ~ e l l ' ~  has applied it in combination with 
tannin directly to  a steel solution. The 
recovery is approximately equal t o  that ob- 
tained with cinchonine. An important 
objection to tannin-antipyrine is the sticky 
nature of the bulky precipitate. as  this in- 
creases the difficulty of filtration and of 
washing out occluded salts. From a mani- 
pulative point of view cinchoninc and rhoda- 
mine B are both superior. 

Renzidine Precipitation 

Benzidinc was first recommended by Von 
Knorre" -in 1905. Prccipitation of bcnzi- 
dine tungstatc is quantitative from neutral 
solution, but a low concentration of sul- 
phuric acid is permissible to  promote a 
niixcd precipitate of thc amorphous tung- 
state with the crystalline sulphatc. This 
mixed precipitate is more amenablc to  fil- 
tration than the amorphous nminc tungstatc. 
There is partial precipitation of bcnzidine 
rnolybdatc under the sanic conditions. 

Bcnzidinc precipitation is applicable to 
clightly acidified solutions of alkali tung- 
\tatcs, and hcncc it niay bc of somc value in 
the  analysis of orcs or of rcsiducs from a 
previous treatment. It is not tlircctly 
rtpp!icable to steel solutions because of the 
need for nearly neutral solutions and be- 
cause thc reagent itself is destroyed by 
oxidation with ferric salts. 

Itrrerferertcc~ Eflecr.s.-Tungstic oxidc prc- 
cipitates from hydrolysis procedures arc  in- 
\ariably impure, the usual contaminants 
k i n g  silicon. niobium. tantalum (quantita- 
tive) and titanium: molybdcnum. vanadium. 
ctc.. arc precipitated in part. In addition. 
minor amounts of iron. chromium. etc.. mav 
be carried down by occlusion. 

Sodium carbonate fusion removes somc of 
the impurities. but molybdate and vanadate 
accompany tungstate in the soluble extract. 
necessitating further separation. or ,  more 
commonly, correction based on a colori- 
metric determination on a suitabl?aliquot of 
the extract. 

One of the difficulties attending the use of 
organic precipitants is that they usually in- 
crease the order of contamination, particu- 
larly of molybdenum. 

T h e  degree of molybdenum contamination 
which occurs during the separation of tung- 
stic acid by hydrolysis is, in fact, influenced 
by a variety of factors, e.g. the concentration 
of the two elements, the ratio of their res- 
pective concentrations and the acidity of the 
solution. In general, conditions which 
favour a completely quantitative hydrolysis 
of tungstic acid also favour a n  increase of 
molybdenum contamination in the British 
Standard Method', for  example, where use is 
made of both sulphurous acid and rhodamine 
B to promote a maximum yield of tungsten 
by hydrolysis. For, example. Table VI 
shows the order of contamination which 
arises when the BS method is applied to high 
tungsten-molybdenum high-speed tool steel. 

It should be rccognised. however, that the 
figures shown represent an extreme case. 
There is no particular difficulty with low 
molybdenum steels. as the small amount of 
contamination which occurs can be corrected 
for by applying a colour reaction on the 
solution of thc residue. 

7irfrrsro7 H.~~~/rlrol~.\is. Mo!, 'h~lr~tum Conrwnirrorion. 
BCS No. 220 Hixh Sprcd Steel 

(6.7 % W .  4.17% Mo.) 
Hydrolysis with Rhodarnine B. 
M o o ,  in 
Residue M ? 

equlv. 
2 1.9 mg. 14.6 mg. 
22.2 14.8 
24.4 16.3 

Molybdenztm by a-Benzoin Oxime 

This method due to K n o w l e ~ ' ~  has in 
recent years largely superseded the older 
Icad molybdatc process, and with the excep- 
tion of the thiocyanate colour method it is 
the one most commonly applied in steel 
analysis. 

Prccipitation of the molybdenum com- 
plex is quantitative from ice-cold dilute sul- 
phuric acid solutions. Thc optimum acidity 
is about 5 per cent of cither sulphuric o r  
hydrochloric acid. preferably the former. 
Residual nitric acid from a n  initial oxidation 
of a ferrous solution does no harm. 

Temperature is important. Above 10" 
there is a small but measurable solubility of 
the complex. and this increases markedly 
with further rise of temperature. T h e  
occlusion of iron and other impurities is 
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also minimised by precipitation at low tem- 
peratures. 

Bromine water is usually added after the 
first addition of a-benzoin oxime to coun- 
teract a tendency for traces of molybdenum 
to be reduced by the reagent. 

The reaction is very nearly specific for 
molybdenum under the conditions cited. 
Elements which hydrolyse from the initial 

, acid solution, e.g. tungsten, niobium, tanta- 
lum and silicon, cause the most trouble, as 
their removal occasions some loss of molyb- 
denum, unless the hydrolysis residue is a 
comparatively small one. 

Residual Tungsten 

Residual tungsten, not removed by the 
initial acid treatment, interferes as it is quan- 
titatively co-precipitated with the molyb- 
denum complex. The reaction may, in fact. 
be used as a means of determining tungsten, 
but the recovery is only quantitative if an 
excess of molydenum is present. The ques- 
tion of further separation, therefore, arises. 
Because of this the method is usually re- 
served for the determination of molybdenum 
in tungsten-free steels, or after an initial 
separation of tungstic acid. The British 
Standard Method13 provides for a separation 
from residual tungsten (up to 0.5 per cent) 
by wet oxidation of the mixed tungsto- 
molybdenum complex and separation of 
molybdenum as trisulphide from a buffered 
tartrate solution. 

Apart from tungsten, no other elements 
commonly used in ferrous metallurgy inter- 
fere. Vanadium and chromium must be 
present in their tetravalent and tervalent 
forms respectively as there is interfe~ence 
ftom pentavalent vanadium and hexavalent 
chromium. This condition is easily met by 
adding ferrous sulphate or sulphurous acid 
before precipitation. 

There are various ways of dealing with 
the precipitated complex. all of  which in- 
volve its decomposition. Molybdenum can- 
not be determined by direct weighing of thz 
complex itself. 

It  may be ignited to  oxide but this rc- 
quires careful burning conditions to remove 
the large amount of organic matter. as  MOO, 
is volatile above 550". The time and care 
necessary in converting the complex to oxide 
is rather a liability, influencing to some 
extent the routine value of the method. 
Further, the ignition product is rarely suffi- 
ciently pure for direct computation of molyb- 

denum. It is common practice to extract the 
weighed impure oxide in solutions of ammo- 
nia o r  sodium hydroxide, filter, ignite and 
weigh the small residue of impurities of iron 
and chromium, etc., and make the appro- 
priate correction. If there is more than one 
or  two mg, of impurity there may be some 
loss of molybdenum. The ammoniacal or 
caustic extract may also be suitably adjusted 
for precipitation and determination as lead 
molybdate. 

Instead of ignition to  oxide the complex 
can be decomposed by wet oxidation with 
nitric and sulphuric acids as in the British 
Standard method. 

A most useful application of the a-benzoin 
oxime procedure is as  a means of initial 
separation from a large weight of steel pre- 
paratory to a determination by the thiocyan- 
ate colour method. In this way very small 
amounts of nlolybdenum can be isolated 
from as much as 10 gm. of steel and con- 
ccntrated in suitable solution for the thio- 
cyanate reaction. By this means a very 
high order of accuracy can be obtained in 
very low content ranges, e.g. < 0.05 per cent. 

Separation as Molybdenum Sulphide 

When correctly applied, this is an excel- 
lent means of separation, and it is the only 
one which gives a good separation from 
tungsten. 

The correct acidity for precipitating 
molybdenum trisulphide is 3-5 per cent by 
volume sulphuric acid. but there is a dis- 
tinct tendency for precipitation to be incom- 
plete in a sing:e treatment. This is due to 
partial reduction of the molybdenum to a 
lower form and in order to  be certain of 
complete recovcry it is necessary to  filter off 
the primary precipitate and .to recover the 
soluble fraction from the filtrate by boiling 
free of hydrogen sulphide, re-oxidising with 
bromine water o r  persulphate and repeating 
the precipitation with sulphide. 

Mainly because of this difficulty the pro- 
ccss is not attractive as a primary separation 
from a steel solution. There is also co-pre- 
cipitation of copper, tin and other sulphides. 
While copper, etc., sulphides may subse- 
quently become a nuisance, they do, by act- 
ing as  carriers, aid the complete separation 
of molybdenum. 

Tungsten is co-precipitated in part if tar- 
trates are absent. but in the presence of sufi- 
cient tartrate the separation from tungstsa 
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is perfect. This also gives a good separa- 
tion from vanadium, titanium, niobium and 
tantalum. 

Probably the most valuable application of 
the method is as a secondary treatment after 
a primary precipitation with a-benzoin 
oxime. By this means it is possible to adopt 
a modified form of sulphide precipitation 
which permits a maximum .recovery sf 
molybdenum in a single operation. This 
modification depends on first forming the 
thiomolybdate by treatment with sulphide in 
caustic tartrate solution and decomposing it 
by acidification and further treatment with 
hydrogen sulphide to complete the precipita- 
tion of molybdenum sulphide. This gives 
an excellent separation from tungsten and is 
the one used in combination with a-benzoin 
oxime precipitation in the British Standard 
gravimetric meth~d. '~ 

The trisulphide precipitate is ignited to 
oxide at 550". It must be said. however, 
that complete conversion is not easy or cer- 
tain at the low temperature imposed by the 
volatility of molybdic oxide. This is parti- 
cularly so if the residue is a large one. 

Precipitation as Lead Molybdate 

This was once the classical procedure for 
determination of molybdenum, and while it 
has largely been supcrseded by the a-benzoin 
oxime and thiocyanate procedures it still ha$ 
its adherents. 

Molybdic acid, together with tungstic, 
vanadic, and chromic acids, is precipitated 
in neutral or weakly acid solution by salts 
of lead. mercury1. cadmium, silver, etc. Pre- 
cipitation with mercurous salts is still some- 
times used in the analysis of tungsten and 
molybdenum minerals. The sample is fused 
with alkali carbonate, extracted in water, 
iron, manganese, etc., removed and the mer- 
curous salt applied to the carefully neutral- 
ised solution. The composition of the preci- 
pitate is indefinite, but ignition results in the 
volatilisation of mercury leaving a residue of 
the oxide (MOOS, WOa, V?OS. Cr203). 

The compounds precipitated are character- 
ised by indefiniteness of composition. the 
variation being influenced by a number of 
factors, including acidity. temperature, excess 
of precipitant, presence or absence of ammo- 
nium salts, etc. The chief exception is the 
lead molybdate which under properly regu- 
lated conditions has the theoretical constitu- 
tion (PbO.MoOa). 

The precipitate is of. ideal physical type; 
providing ammonium or sodium salts are 
present in sufficient concentration, it settles 
rapidly in the form of a dense acicular com- 
pound having excellent filtering and washing 
properties. In the absence of ammonium 
salts the precipitate is amorphous and diffi- 
cult to handle. 

Formic Acid Solution 

Precipitation may be made from formic 
acid solution and this is preferred to the 
more usual buffered acetate solution. It 
prevents contamination from aluminium, tin, 
etc., and it can also be used to control inter- 
ference from vanadium. 

As applied to steel, precipitation of lead 
molybdate usually follows a sodium hydrox- 
ide separation of iron, chromium, nickel, 
etc., or it is sometimes applied after a pre- 
liminary separation as a-benzoin oximate or 
sulphide. 

Separation with sodium hydroxide gives 
complete extraction of molybdenum provided 
a weakly acid solution of the steel is added 
slowly to a large excess of the alkali. 
Otherwise there is loss of molybdenum as 
basic ferric molybdate. 

Tungstate and vanadate interfere by form- 
ing their corresponding lead salts. It is 
usual to remove tungsten by hydrolysis from 
the initial solution prior to the sodium 
hydroxide separation. Vanadium may be 
removed as basic manganese vanadate after 
the sodium hydroxide separation. I t  can 
also be rendered non-interfering by boiling 
with a large excess of formic acid. High 
phosphorus contents, as in some cast irons, 
interfere by coprecipitation of lead phos- 
phate. Large amounts of ammonium chlor- 
ide may be added to suppress this; for high 
phosphorus irons, up to 35 gm. may be neces- 
sary. 

The process gives good results on many 
steels, but above about 1 per cent molyb- 
denum it tends to give a basic precipitate' 
(xPbMoO+.yPbO) giving results which are 
approximately 3 per cent high. This effect 
is eliminated by reprecipitation. 

Below about 0.2 per cent molybdenum, 
the results tend to be low, and below 0.1 per 
cent molybdenum, precipitation is extremely 
uncertain. Long digestion for 2 hours or 
more, or overnight standing, may be neces- 
sary to promote quantitative precipitation at 
these low content levels. 
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Beryl in Rhodesia 
LEADING American financial interests are 
sharing in the development of a lithium- 
beryllium property near Fort Victoria which 
has recently been sold for a sum believed 
to  run into six figures. The property is 
about 45 miles from Fort Victoria, in the 
Bikita area, where beryl was first found in 
quantity in Southern Rhodesia only four 
years ago. 

Announcing that options on the property 
are being exercised, a statement issued in 
Bulawayo recently by Selection Trust Ltd.. 
which has big holdings in the Copperbelt 
and in South Africa, says that exploration 
work undertaken by a subsidiary company 
has produced encouraging results. 

A considerable tonnage of beryl ore and 
large highgrade deposits of lithium-bearing 
minerals have been revealed. The statc- 
ment also says that in addition to Selection 
Trust Ltd.. two American companies. 
American Metal' Company Ltd.. and the 
American Potash and Chemical Corporation 
Ltd., are sharing in financing the property. 

Americah Metal is regarded as one of the 
giant companies in the mining world. It 
has interests in several countries, including 
Northern Rhodesia, in the Roan Antelope 
Copper Mine Ltd., and the Rhodesian Selec- 
tion Trust Ltd. 

Plastics Conference 
LEADING plastics experts of Government 
research establishments, aircraft and motor 
firms and plastics manufacturers recently 
held a three-day private conference at  Strat- 
ford-on-Avon on reinforced plastics. The 
conference was called by the British Plastics 
Federation, which recently formed a com- 

mittee known as the Asbestos and Fibre- 
Glass Reinforced Plastics Technical Com- 
mittee to cater for all interests-manufac- 
turers' and users'-in this rapidly develop- 
ing material. 

More than 100 experts, representing four 
Government departments and 33 firms from 
all parts of the country. held six discussion 
sessions in 43 hours. They were asked to 
disclose the nature of their research and 
development work and to discuss their prob- 
lems. The proceedings were strictly 
private, no report being. made even by the 
secretaries. 

At the conclusion of the conference Mr. 
H. A. Collinson. chairman of the main 
technical committee of the British Plastics 
Federation. who presided at  the conference. 
said: ' It is important at  this early stage of 
development that we should exchange in- 
formation and opinions. I doubt whether 
there has ever been in any industry such a 
frank exchange of confidential information 
as we have had in these last two days, both 
in session and in conversation.' 

Physical Society Exhibition 
T H E  38th (1954) annual exhibition of thc 
Physical Society will be he:d at  the Imperial 
College of Science and Technology. Imper- 
ial Institute Road, London, S.W.7. from 
Thursday. 8 April. to Tuesday. 13 April. 
1954. The exhibition will be wholly located 
in the Physics and Chemistry Departments 
of the College. Applications for tickets 
should be made to the Secretary-Editor at  
the Offices of the Society, 1 Lowther Gar- 
dens. Prince Consort Road. London. S.W.7. 
Tickets will not be sent out until the begin- 
ning of March. and no order can be 
acknowledged unless a stamped addressed 
post card is also enclosed. 

Extreme pressure on space has made the 
38th exhibition slightly smaller than that of 
previous years. Particular care has been 
taken, however. to ensure that the standard 
df entries is higher than ever before and a 
large proportion of new or  novel equipment 
will be on show. 

As in previous years the comprehensive 
handbook of the exhibition will be avail- 
able at  the Exhibition and copies can be 
obtained on application to the Secretary- 
Editor at the address given above. The 
price of the publication is 6s. (by post 
7s. 3d.). 
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the precipitate returned to the suppliers of 
the ore, who are experienced in the extrac- 
tion of radium. The uranyl sulphate is 
treated with hydrogen peroxide and 
ammonia to precipitate uranium oxide, 
which is removed by filtration. 

By ordinary standards the oxide thus ob- 
tained is quite pure, but the' sensitivity of 
atomic piles to neutron-absorbing substances 
is such that these must be removed to give 
purity higher, it is claimed, than ever before 
attempted, even for pharmaceutical chemi- 
cals. Boron, for example, must be present 
in a concentration less than 1 ppm. 

Further Purification 

Purification is achieved by solvent extrac- 
tion, employing ether. The crude oxide IS 

dissolved in nitric acid, and the solution 
evaporated under controlled conditions to 
give uranyl nitrate of known composition. 
In a typical extraction plant. the uranyl 
nitrate is transferred to the ethereal phase, 
leaving the impurities in the aqueous phase; 
after separation, the nitrate is extracted from 
the ether again by washing with dilute acid. 

The uranium is precipitated from this 
aqueous solution as ammonium diuranate, 
which is converted to the metal in two stages. 
By reaction with hydrogen fluoride in an 
electric furnace thc solid tetrafluoridc is 
formed (this is known as the ' Dryway' 
process), and is reduced with calcium to 
give the metal, which is then further purified 
by casting in vacuum. Finally the rod is 

. machined accurately to size and enclosed 
in an aluminium can, whose purpose is to 
prevent the escape of fission products and 
the oxidation af the uranium. 

Plutonium, since it is chemically different 
from uranium, may be separated from it 
by purely chemical means. which are 
generally more efficient and less cxpensivc 
than physical methods. Thus the trand- 
mutation of the widely-occuring '3'U to 
? 3 8 P ~  and, the subsequent separation from 
'''U, is more desirable than the separation 
of the radioactive ?35U from 23hU. The Wind- 
scale establishment at  Sellafield. Cumberland. 
is concerned with plutonium production. 

Separation may be carricd out in various 
ways: by precipitation. by selective adsorp- 
tion, or by solvent extraction. It was 
recommended in 1946 that the last would 
probably be the most suitable for use in 
the United Kingdom. Very little, however, 
was known, about the chemistw .of pluto- 

nium, and a chemical group was set up to 
carry out research in the subject, under the 
direction of Dr. R. Spence, now head of 
the chemistry division at  Harwell. They 
began work at  the Canadian establishment 
of Chalk River, with no more than 20 mg. 
of plutonium available with which to ex- 
periment. Nevertheless, they were able to 
develop a method suitable for application 
on a large scale a t  the new works. 

Slugs of irradiated metal come Trom the 
pile: every ton contains a few ounces of 
p!utonium, about a hundredweight of radio- 
active fission products, and 19 hundred- 
weights of uranium slightly depleted of the 
235 isotope. First, the slugs are dissolved in 
nitric acid, and then the uranium and 
plutonium are separated from the fission 
products by counter-current solvent extrac- 
tion. The solvent phase is transferred to 
another extraction apparatus, and the 
separation of plutonium and uranium carried 
out there. 

The primary separation involves highly 
radioactive substances and the apparatus 
must be completely screened from the 
operators. Moreover, once the plant has 
been used it is itself extremely active. and 
therefore cannot be opened for repair or 
control. It was therefore designed without 
pumps, valves or  filters, and constructed 
entirely of welded stainless steel. This in- 
volved. first of all. the development of 3 

special steel and methods of welding; and. 
as a consequence, expansion of steel-making 
plant and the training of special personnel. 
To ensure that every weld was perfect. the 
history of each billet of steel was recorded. 
from first casting to final welding: every 
joint was inspected on both sides visually. 
and by X-radiography: and a complete 
report on each joint. with identification num- 
bers. was filcd. Altogether. 50.000 welds 
and about 10 miles of pipe were involved. 

Secondary Separation 

The secondary separation involvcs only 
low activity. and thick shielding is not 
necessary. The final stages are carried out 
in quartz glass apparatus enclosed in Per- 
spex cabinets. The uranium solution is 
returned to Springfields, where it is put into 
the production cycle. and the solvent is 
recovered in the normal way. 

Disposal of waste at  Windscale is by far 
the most serious problem, since the works 
is dealing throughout with high-activity 
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material. The air employed for cooling 
the piles is filtered and then passed through 
the 415-ft. high stacks which have become a 
feature of the countryside, but disposal of 
the liquid wastes is more difficult. ' 

So far, no means has been developed for 
disposing of the high-activity effluent. I t  is 
run into great shielded storage tanks, where 
it is left indefinitely for slow radioactive 
decay to take place. The medium active 
effluent is also run into tanks, but after two 
or thrce years its activity is sufficiently low 
for it to be disposed of as low-activity 
waste. 

Waste with an activity below that pre- 
scribed by the Medical Research Council 
is piped out to sea. The laying of pipe- 
lines for this purpose was probably one of 
the greatest achievements of the Atomic 
Energy Division; two pipes, each 2t-miles 
long and about a foot in diameter. were laid. 
These were welded into half-mile lengths 
on shore, and then dragged out to sea by 
a 12,000-ton tanker, the lengths being 
welded on each half-mile. Very many 
difficulties were involved: the pipes must lie 
in a straight line; the tanker would not 
steer and had to be guided by three tugs; 
in order to minimise the effect of strong cur- 
rents the operation was carried out a t  neap 
tide. when there was less depth for the boats 
to maneuvre; fine weather was essential- 
yet the whole performance was completed in 
five days early in June 1950. 

Physical Separation 

As was mentioned above, the separation 
of '3'U and 23TJ requires physical methods. 
and in view of the difference in atomic 
weight it was suggested early in the war that 
gaseous diffussion would be the most suitable 
means. Uranium hexafluoride which is 
gaseous at  temperatures around 60°, is thc 
only practicable compound; since fluorine 
has only one isotope, a further advantage is 
that the molecular weight difference is due 
solely to the uranium. In 1948, plans were 
first considered for the erection of a diffusion 
plant at  Capenhurst in Cheshire. 

Construction difficulties at Capenhurst 
were ones of chemical engineering. 
Uranium hexafluoride is a highly corrosive 
compound; it solidifies below 56"; and it 
reacts readily with many substances, inclu- 
ding water. In view of the small difference 
in molecular weights it was obviously neces- 
sary to employ a cascade process: the actual 

plant employs seven diffusion stages, and 
three strip stages on the discard from the 
first stage. Circulating pumps are required, 
but the hexafluoride must be kept away from 
any lubricants; the membranes might be in- 
ert and capable of withstanding considerable 
pressures, and they must have extremely 
small pores. 

Perhaps the most difficult problem of all 
is to prevent air, particularly moist air, from 
leaking into the plant. Instruments are in- 
stalled to detect very slight variations in the 
concentrations of certain impurities and in- 
dicate the occurrance of any leakage. The 
gas emerging from the diffusion stages is 
condensed in a ' cold-finger ' trap cooled by 
liquid nitrogen. 

At all three establishments analytical ser- 
vices are maintained by the Chemical 
Inspectorate of the Ministry of Supply; 
demands have been so great that this branch 
of the lnspectorate has outgrown its parent. 
Many specialised techniques are involved, 
since not only very small quantities are 
determined, but a number of elements - 
such as the rare earths-were formerly of 
little analytical importance and methods of 
analysis were few. Several hundred good 
analysts have been specially trained for the 
work. which involves the use of apparatus 
such as mass-spectrographs and counters, 
and a knowledge of special precautions to 
take against high-activity radiation. 
' Britain's Atomic Factories ' describes 

many other features of atomic energy pro- 
duction, particularly the medical services 
which have made the works among the safest 
in the country. The book, written by Mr. 
K. E. B. Jay, of Harwell, is very readable 
and well illustrated; an appendix gives a 
short explanation of the physical principles ' 
involved, for the benefit of the layman. 
After reading this description of an entirely 
new industry, one which may within 20 
years be saving Britain 20.000,000 tons of 
coal per year. it is easy to agree with the 
author that ' there is even more adventure to 
come than has been encountered in the past.' 

Obituary 
MR. JAMES ROBERTS, M.Sc., for more than 

20 years a lecturer in inorganic chemistry at  
the University of Glasgow, has died, aged 
82. Mr. Roberts retired from active work 
in 1939. For many years he was associated 
with the late Professor John Ferguson. 
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Induct ion Heating 
Kestner Company's Acquisition 

T HE well-known Wild-Barfield Induction 
Heating System has for some while been 

applied with great success to the heating of 
metals for forging, billet heating and heat- 
treatment. 

Results of research and development in 
this system -ever the last few years have 
made it possible to apply it efficiently to 
heating kettles, autoclaves, stills and other 
process vessels commonly used in the 
chemical and allied industries. Kestner 
Evaporator and Engineering Co.. Ltd.. have 
acquired the exclusive rights of the system 
for such applications in thc chemical and 
allied industries. 

This patented method of heating employs 
standard mains frequencics and eliminates 
the need for complicated frequency changers 
which have hitherto been associated with in- 
duction heating systems. The simplicity of 
operation and the close control of tempera- 
ture attainable are among the features which 
are claimed to put this method of heating 
ahead for many of the processes carried out 
in the fields concerned. 

With the Wi:d-Barfield company's rescarch 
facilities and wide knowledge on the electri- 
cal side combined with thc chemical 
engineering experience and pilot-plant 
laboratories of the Kestner Evaporator 
& Engineering Co.. the I-est possible advice 
on the application of this new method of 
heating is assured. The Kestner company 
will shortly have available an installation in 
their laboratories where tests and demon- 
strations can be made. 

All inquiries from the chcmical and allied 
industries should be addressed to Kestner 
Evaporator & Engineering Co.. Ltd.. 5 
Grosvenor Gardens. Westminister. London. 
S.W.1. 

Pyrene Company's Purchase 
T H E  Pyrene Company Ltd.. Great West 
Road, Brentford. has now completed the 
purchase of the whole of the sharc capital 
of the Pyrene Manufacturing Company of 
Canada Ltd.. a t  a cost of $675.000. The 
purchase was effected from the company's 
own resources. 

The  Canadian company, which was prc- 
viously a wholly-owncd subsidiary of thc 

Pyrenc Manufacturing Company Inc.. of 
Newark, New Jcrsey. has its head office and 
factory in Toronto. Its business consists 
mainly of the manufactnre. assembly and 
sale of fire extinguishers and other .fir:- 
fighting equipment as  well as of non-skid 
tyre chains. The business in Canada is not 
so broadly based at  present as that of the 
Pyrene Company. Ltd. Therefore. it is 
anticipated that it will be possible to in- 
crease the scope of the Canadian busincss 
by including in its range some of the UK 
company's products. The latter company 
also hopes to  be able to export to the 
Canadian company component parts for 
certain products which arc assembled in the 
Toronto plant. 

Industrial Atmospheres 
AT a confercncc to  be held by the British 
Occupational Hygiene Society a t  the London 
School of Hygiene and Tropical Medicine on 
6 April beginning a t  I I a.m., the following 
papers are to be presented:-'The Investi- 
gation of Atmosphcric Contaminants in 
Factories,' by M. W. Goldblatt, 
M.D.. Ph.D., D.I.H., head of industrial 
hygiene laboratories. I.C.I. Ltd.; ' The 
Measurement of Dust Exposure.' by B. M. 
Wright, M.A.. M.B., of the Pneumoconiosis 
Kcsearch Unit. Medical Research Council; 
and ' Pcrmissiblc Levels of Exposure to 
Ionisin!: Radiations and Radioactive 
Materials,' by W. G. Marly, M.Sc., Fh.D.. 
head of the division of health physics at  the 
Atomic Energy Research Establishment, 
Harwcll. The conference fee for non- 
members of the society is 12s. hd. Further 
details and application forms may be ob- 
tained from the hon. secretary. Mr. P. C. G. 
Isaac, Public Health Engineering Laboratory, 
King's Collcgc. Newcastle-upon-Tyne I .  

Plating Trade Research 
The British Non-Ferrous Metals Re- 

search Association is establishing an 
advisory service for clectroplaters. Up to 
f 15.000 has been offered to the association, 
to  be spent on rescarch to promote indus- 
trial productivity and a large part of this 
will be uscd for the advisory scrvicc. 
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Beryllium : Metal with a Future 
A Review of  Its Production 6? Uses 

ETALLlC beryllium was discovered as  
M l o n g  ago as 1797, but nearly a century 
and a half elapsed before this element 
emerged from the obscurity of the labora- 
tory to  become commercially important. As 
a pure metal, it has long bcen valuable in 
X-ray work. Its oxides have contributed 
significantly to recent advances in ceramics 
and industrial chemistry. In thc field of 
light materials, beryllium is included in 
aluminium and magnesium alloys to facili- 
tate their processing and improve their 
properties. The advantagcs of beryllium 
additions to  ferrous matcrials are being 
widely investigated. while beryllium nickel. 
combining high physical properties and 
corrosion resistance, is now a standard cast- 
ing alloy. Because of its remarkable com- 
bination of properties, beryllium copper is 
extensively used in a wide range of indus- 
trial applications. Finally. beryllium is one 
of the most effective matcrials for slowing 
down neutrons and is already established as 
a material of prime importance in nuclear 
energy applications. # 

ium, a typical formula being BeAlzSiaOlfi. 
The composition varies considerably, how- 
ever, due to the replacement of beryllium bv 
the alkali metals and to alteration by hydro- 
thermal agencies. The literature generally 
states that powdered beryl is not attacked 
by any single acid except hydrofluoric. Con- 
sequently, for opening the ore alkaline flux- 
ing is usually adopted. with the accompany- 
ing introduction of alkaline metals, which 
complicate subsequent treatment. Some 
quite modern processes employ reduction of 
the anhydrous chloride or  double alkali 
fluoride with magnesium, calcium or sodium. 

Two Main Processes 
Two main types of process are used for 

opening up the raw material.' In one type 
of process. the ore is finely ground by ball 
milling and fused with sodium silico-fluoride 
at  700-800" in a reverberatory furnace. By 
leaching the fused mass with hot water 
beryllium is dissolved out in the form of 
the double salt Na;BeF,, while aluminium 
and any magnesium are left behind as inso- 

' N o .  I Headache' 
Beryllium is not a rarc clemcnt. its rcla- 

tive distribution in the earth's crust being 
0.005 per cent. Its only commercial source. 
however, is thc mineral bcryl, which seldom 
occurs in sufficient quantity to  be mincd on 
a large scale. being obtained mainly as a 
by-product in the mining of felspar and 
mica. Other factors which retarded com- 
mercial dcveloprnent for many years were 
high production costs and difficulties arising 
from the brittleness and unworkability of 
the pure metal. Owing to the high fusion 
point of the metal. and to the high vapour 
pressure at  a tcmperature not much abovc 
the fusion point. beryllium was termed the 
' World's number one metallurgical head- 
ache.' As a result of increased production 
of ore and the discovery of many new 
sources of suoply. beryllium has now 
become relatively plentiful. T h e  problems 
associated with the production and proccss- 
ing of the metal have been largely over- 
come. enabling the development of new 
applications t o  be vigorously undertaken. 

Beryl is a silicate of beryllium and alumin- 

luble fluorides. The beryllium may then 
be precipitated from solution either as 
hydroxide by the addition of caustic soda. 
o r  as  the sparingly soluble double salt with 
calcium by the addition of calcium chloride. 

.This  process has been used by Alais, 
Froges and Camargue. and is claimed to be 
particularly effective for low-grade ores. The  
Beryllium Corporation of America have em- 
ployed a similar process using sodium fluo- 
ferrate Na,FeF,, for ores containing as little 
as 2 per cent BeO. 

The second method of attack is based on 
the discovery that beryl ore. which has been 
heated to  its fusion point and then quenched 
in water. is readily attacked by moderately 
strong sulphuric acid. Beryllium oxide in 
powdered raw beryl may be 76 per cent 
extracted by treatment a t  26S0 with dilute 
sulphuric acid, but if the raw beryl is given 
a preliminary heating in a rotary kiln to  
temperaturcs above 1,000". its susceptibility 
to  sulphuric acid is greatly increased.' The 
higher the tcmperature of heating. the more 
ready and complete is the extraction. Beryl 
which has been heated to  its sintering point 
a t  about 1.450". yields 91 per cent of  its 
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beryllium on treatment with 56 per cent sul- 
phuric acid a t  only 250". If the beryl is 
made hotter until melted and then quenched 
in water, it becomes very reactive with 
strong sulphuric acid a t  atmospheric pres- 
sure. 

After the beryl is quenched in water, it 
is no longer optically active between crossed 
Nicols, nor does it give a n  X-ray spectrum. 
The original crystalline structure has there- 
fore been destroyed t o  bring about the 
accompanying increase in  susceptibility to 
sulphuric acid. The melting point of beryl 
iq variable, but generally lies between 1,500" 
and 1,600°, which is well within the range 
of open-hearth melting. Autoclave treat- 
ment with sulphuric acid makes it possible 
to  use beryl heated only to the sintering 
point in a cement kiln. This facilitates sub- 
sequent grinding and makes possible the use 
of beryl which has not been entirely cleaned 
from its gangue. 

Extraction Technique 

The Brush Beryllium Company use 100 
kVA arc furnaces lined with carbon for the 
preliminary fusion. After drying, the fused 
beryl glass is ball-milled and digested with 
80-90 per cent sulphuric acid. The beryl- 
lium dissolves as the sulphate BeSOI, to- 
gether with aluminium and iron, while a 
residue of silica remains undissolved. After 
concentration to  almost saturation point in 
regard to beryllium sulphate, ammonium 
sulphate is added in slight excess to  precipi- 
tate the aluminium as ammonia alum. 
Further concentration of the solution then 
allows pure beryllium sulphate to  be separ- 
ated by crystallisation. Lithium, caesium 
and rubidium sulphates may be recovered 
from the mother liquors by further crystal- 
lisation. The beryllium sulphate recovered 
by this process is fed into a rotary kiln fired 
by natural gas, in which it is decomposed 
t o  beryllium oxide at  a temperature of not 
less than 1,450". 

In a low temperature process developed 
by DEGUSSA (Deutsche Gold und Silber 
Scheideanstallt), a complex chloride melt 
(ReCI, and NaCl in equal proportions) is elec- 
trolysed, the cathodic product being beryl- 
lium flakes. At this stage the metal is about 
99 per cent pure. The flakes are  pressed 
hydraulically into briquettes and are melted 
a t  1,400". The metal can be vacuum cast, 
o r  it can be formed to shape by powder 
metallurgy techniques, extrusion or  rolling. 

By re-distillation in a high vacuum, purities 
exceeding 99.9 per cent may be obtained.' 

Beryllium owes its industrial importance 
to  its unique combination of such desirable 
properties as light weight, relatively high 
strength and modulus, good corrosion resist- 
ance, and a melting point of 1,500' or 
higher. 

Its principal use is as  an alloying agent 
to  harden and strengthen other materials. 
Beryllium copper offers the strength and 
hardness of many steels, yet it is non-mag- 
netic, has good conductivity. and is resistant 
to corrosion and fatigue. In the heat-treatable 
condition, this material is ductile, and can 
be severely formed to meet the most exact- 
ing design requirements. A simple low- 
temperature heat treatment doubles the 
strength and hardness. a t  the same time sub- 
stantially increasing electrical and thermal 
conductivity. Several beryllium copper 
alloys are commercially available, each age- 
hardenable and each ofiering a different com- 
bination of properties. ~ G h o u ~ h  generally 
considered ~reciuitation-hardening. beryl- . . 
lium copper does not age a t  roo& tempera- 
ture but requires artificial ageing in the range 
of 290" to  500". 

Beryllium copper alloys can be fabricated 
by standard production methods. Strip 
can readily be blanked, formed. deep drawn 
or  spun, while rod and bar respond to hot 
o r  cold forming methods. Parts can be 
joined to other beryllium copper compon- 
ents or dissimilar metals by soldering, braz- 
ing or  welding. 

Electrical Uses 

Manufacturers of electrical equipment use 
beryllium copper to impart high mechanical 
performance to current-carrying springs and 
contacts. Electronic devices frequently :n- 
clude components posing problems of fabri- 
cation which could not be solved without 
beryllium copper. Instruments and controls 
rely upon the precise action of beryllium 
copper diaphragms, bellows and springs. 
The use of this material in the automobile. 
aviation and machinery industries is alreadv 
extensive but is continually being expanded. 
Among the established applications are igni- 
tion parts, terminals, aircraft gauge elements. 
plug-type connectors, fuel injectors, machine 
tool components, oil seals and retaining 
rings. Beryllium copper is readily adapted 
to sand and other foundry techniques. Its 
ability to reproduce fine detail accounts for 
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that for beryllia ware (high-fired material) 
is about 2.400". Thc melting point of 
beryllium oxide is 1,570°, which is approxi- 
mately 500" higher than that of alumina. 

Articles made from beryllium oxide may 
be extruded or  pressed with binders such as 
nitrocellulose or  without binders. In order 
t o  increase density and shrinking for some 
purposes, silica o r  magnesium silicate can 
be added t o  the beryllium oxide. which can 
then be treated o r  sintered at about 1.600". 

Secondary Emission Prevented 

In the case of gaseous electron tubes. high 
vacuum and other types of tubes having a 
control e:ectrode subject to  secondary emis- 
sion, coatings of beryllium oxide are used to 
prevent secondary emission. A 1 pcr cent 
beryllium containing nickel alloy has been 
used for this purpose. When heated in air 
this alloy produces a surface layer of nickel 
and beryllium oxides. Subsequent heating 
during the exhausting process by high-fre- 
quency current reduces or vaporises the 
nickel oxide and leaves a film of pure beryl- 
lium oxide. 

The production of crucibles and accessory 
parts is an important field of applications. 
In one process. pure unfused berylliu~n 
oxide is heated to  1.800" in a graphite con- 
tainer by means of a high-frequency induc- 
tion furnace. The calcincd oxide is hcated 
to about 1,100" in oxygen to remove any 
carbon and is then broken up  and ground 
in a steel ball mill to pass a 200-mesh 
screen. This material is treated with chlor- 
ine t o  remove iron and is then washed with 
disti:led water. , The  crucibles arc formcd 
by tamping the material moistencd with a 
solution of beryllium chloride into a graph- 
ite mould lined with a layer of papcr. The 
interior of the crucible is formed by drilling 
while the material is still moist. The mould 
containing the crucible is hcated in air to 
about 1.100". It is then placed on a tung- 
sten sheet inside a graphite container and 
fired t o  1,800". 

From the standpoint of possible contam- 
ination of high-purity iron by the refrac- 
tory, beryllia is preferable to  magnesia rJr 
alumina. Jt was also found to be prefcr- 
able in the removal of silica during melting. 
T h e  silicon content-of some sponge iron was 
reduced from 0.027 to 0.007 per cent by 
melting in a beryllia crucible, but similar 
melts in magnesia and alumina retained res- 
pectively 0.010 and 0.016 per cent of silicon. 

Experiments have shown that beryllium oxide 
does not volatilise as  rapidly in contact with 
carbon a t  1.000" as does magnesium oxide, 
and that very satisfactory crucibles for high 
tem'perature service may be formed from it. 

Considcrablc publicity has been given to 
the toxic qualities of beryilium compounds. 
but examination of the available evidence 
suggests that beryllium's reputation for 
toxicity is largely bascd on  misconceptions. 
Some chemical compounds of beryllium are 
poisonous. but so is any metal or metallic 
compound when breathed as dust. Many 
manufacturers have been fabricating beryl- 
lium alloys for 15 years or more without a 
sing:c casc of poisoning. It is claimed that 
the commercial alloys of beryllium are as 
safe to handle as  any other commercial 
alloys. provided that the same precautions 
are  taken during processing as those com- 
monly observed in any modern plant hand- 
ling other nictals such as  copper. 

REFERENCES 
' 'Beryllium.' by B. A.  Scott (Lecture delibered at 

Institution of Metallurgy's Refresher Course. 1952). 
'Beryllium Oxide.' by L. David (Beryllium Smelting 
Co. Ltd.). Metallur~iu,  June 1944. 
' Beryllium X-Ray Tube Windows,' by L. David. Metal  
Trmfmrnr. Sprirrg 1944. 

Polythene Expansion 
PLANS to expand the capacity of its poly- 
thenc plant :it Edmonton by one-third. have 
bcen annqunccd by Canadian lndustries 
Ltd. Additional equipment will be insta:l~ul 
a t  an estimated cost of $1,000,000 bringing 
total cost of the plant to $15,000.000. Thc 
ncw installations are expected to bc com- 
pleted by the end of 1954. T h e  plant uses 
ethanc from Alberta's natural gas as its 
basic raw material. The  new capacity will 
be 16,000,000 Ib. of polythenc resin per 
annum. and C.I.L. plans to  expand this fur- 
ther as occasion arises. 

Construction of the Edmonton plant was 
startcd in April. 1952. Now employing 230 
pcrsons the p!ant went into production in 
November. 1953 and initial shipments to 
customers will be made in January. 1954. 

Polythcnc was developed by Imperial 
Chemical Industries Limited, in England, 
and the first commercial plant began pro- 
duction there in 1939. Two United States 
suppliers started manufacture in 1943, and 
C.I.L.'s plant is the first in Canada. UntiI 
now all Canadian polythene requirements 
have had to bc imported. 
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CHARLES W. ENGELHARD, chairman and 
general manager of the companies compos- 
ing the Engclhard Industries Group. has 
announced that he has relinquished his 
duties as  president and that GORDON V. 
RICHDALE has been elected to that position. 
since I January. Engaged primarily in 
refining and working precious metals, the 
EngeIhard Industries constitute one of the 
world's largest houses in this field. 

Horn in Bath, England. in 1908. Mr. Rich- 
dale began his business career in 1927 with 
the Rank of England. and from 1934 on- 
wards he advised governments of various 
countries on currency problems. In 1938 
he was a member of the Bledisloe Commis- 
sion in South Africa. F o r  the past 14 years 
he has teen in the gold mining industry of 
South Africa. 

The companies of which he became presi- 
dent include American P:atinum Works. 
.4mersil Company Inc.. Baker & Co. Inc.. 
Charles Engelhard Inc.. East Newark Realty 
Corporation. Hanovia Chemical & Manu- 
facturing Co.. Irvington Smelting & Refin- 
ing Works. and Nieder Fused Quartz Co.. 
all of which are located in the Newark area; 
also the D. E. Makcpeace Co.. Division c.f 
Union Plate & Wire Co.. of Attleboro. Mass.. 
and the National Electric Instrument Co. 
lnc.. of Elmhurst. L.1. This group includes 
Baker Platinum Ltd. of London, one of thc 
principal refiners and workers of precious 
metals. and subsidiaries in Paris. Copen- 
hagen. Zurich. Milan, Johannesburg. Mel- 
bourne. Tok.yo, Rio de Jnnciro and Toronto. 

DR. ALEXANDER B. STEWARI, deputy dircz- 
tor of the department of soil fertility a t  the 
Macaulay Institute for Soil Research. 
Aberdeen, has been appointed Professor of 
Agriculture a t  Aberdeen University. He 
u ~ l l  take up  his new duties on 1 July and 
will succeed PROFESSOR T. L. BYWATER. now 
of Lecds University. Dr. Stcwart has been 
on the staff at the Macaulay since 1932 and 
i i  a graduate of Aberdeen University, with 
first class honours in chemistry. 

MR. JOHN C. HAMILTON has been ap- 
pointed general superintendent of Canadian 
Resins & Chemicals Ltd.. Shawinigan Falls. 
Quebec. In charge of all the company's 
plants. he succeeds MR. W. C. HEIDENREICH, 
works manager for the past six years, who 
is returning to Carbide & Carbon Chemicals 
Co. in the United States. 

Mr. A. L. Abel, B.Sc., M.I .  Biol.,photo- 
graphed at London Airport prior to his 
leaving for Japan on business. Mr. 
Abel, who is now in Tokio, is technical 
development director of Pest Control, 

Ltd. 

The 1954 Paul Ehrlich prize-a gold 
plaque-has been conferred by the Paul 
Ehrlich Institute a t  Frankfurt o n  DR. E. B. 
CHAIN. F.R.S.. scientific director of the Inter- 
national Institute for Chemical Micro- 
biology. Dr. Chain was joint winner, with 
Sir Alexander Fleming and Professor Florey, 
of the 1945 Nobel prize. for the discovery 
of penicillin. 

It was announced last week that Messrs. 
P. J. C. BOVILL, S. C. TYRELL and K. E. 
WALKER had been appointed assistant 
managing directors of Newton Chambers 
& Co.. Ltd. Mr. Bovill will be responsible 
for the Chemicals Branch. Mr. Tyrell for 
the Excavator Branch and Mr. Walker for  
the Engineering Branch. T h e  company is 
also strengthening its London organisation 
by giving MR. R. F. A. SAMPSON, a local 
director and general sales manager of the 
Chemicals Branch, special responsibility for 
London interests. 

Educated a t  Cheltenham College, Mr. 
Rovill graduated in fuel technology at  
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Sheffield University and joined the company 
in 1922 a s  assistant manager of Thornclific 

Coal Distillation Ltd.. 

and from there went 
in 1939 to  the Rother Vale Collieries branch 
of the United Steel Companies as commer- 
cial manager of chemicals. 

He returned to  Thorncliffc in February, 
1942. a s  a local director and general manager 
of the chemicals branch. which has steadily 
developed and progressed under his direc- 
tion. Mr. Bovill was appointed vicc-chair- 
man of  the board of local directors in 
November. 1951. 

He is a member of the Joint Industrial 
Council governing wages and conditions in 
the chemicals industry and a member of the 
executive board of the Association of Chemi- 
cal and Allied Employers. 

Mr. Walker was initially trained in 
chemistry in the Public Analyst's Lahora- 
tories in Newcastle. After working a s  Power 
Station Chemist t o  the North Eastern Elec- 
tric Supply Company at  Dunstan-on-Tyns 
for a period. . he entered the foundry 
industry a s  a steel foundry metallurgist. 

Mr. Walker has becn chairman of the 
British Cast-Iron Research Association 
Vitreous Enamelling Panel and is an  
assessor for the Diploma Examinations of 
the  National Foundry College. H e  is a 
member of the Institute of British Foundry- 
men and has served on its Technical Com- 
mittees. 

Obituary 
The  death has occurred a t  Stockton-nn- 

Tees  of MR. CECIL M. HELYER. former 
wharfs manager for Imperial Chemical 
Industries Ltd.. Billingham. He was 51 
years old and  retired from work some time 
ago  on account of ill-health. 

Market Reports 
LONDON. -Trading conditions for indus- 

trial chcn i i ca :~  have continued activc and 
the  tone of the market is helped by the in- 
creasing interest shown by home buyers in 
covering future rcquircmcnts. Most of the 
soda products arc moving well with chloratc 
of soda. nitrate of  sod;^ and bichromatc of 
soda in steady call. while caustic soda and 
soda ash arc in good request. Potash com- 
pounds arc  firm on  an active inquiry, while 
in other directions thcre has been a fair 
business in the non-ferrous metal compounds 
with lower quotations ruling for  white lead. 
red lead and lithargc. The  basis price of 
white lead ns from 20 January is f119 5s. 
per ton. and the latest basis price for red 
icad and lithargc is now El13 10s. per ton, 
;ilso from 20 January. From the pharmaceut- 
ical section of thc n1:irket it is reported that 
potassium and sodiuni bromides and ammo- 
nium bromide arc dearer. while lower prices 
arc  ruling for potassium oxalate and bin- 
oxalatc. As from 18 January the new 
schedule of prices for acetic anhydride rangez 
from El28 per ton for ten tons and El30 
per ton for one ton to  f l h 6  per ton for 
single demijohns. delivered and carriage paid. 
in pnckagcs returnable a t  sellers' expense. 
This  is n reduction of f8 per ton on the pre- 
vious prices. There has been a steady ab- 
sorption of supplies of the coal tar products 
with pitch in good call on home and export 
account. 

MANCHESI EK.--PT~CCS on t h e .  Manchestel- 
chemical m:irkct during the past wcck havc 
maintained ;I steady to firm front. Among 
the outstanding changes since the last report 
is, exceptionally. a cut of f 8  ;I ton in acetic 
;inhydridc. while on the other hand, pre- 
cipitated carbonate of barium is about  £4 
a ton dearer and balance fixed a t  about  
f 4  10s. up. Home-trade users continue to  
draw steadily against contracts and a fai:. 
weight of new business has  been placed. 
T h e  call for fertiliscrs generally has  again 
shown a slight improvement and the lead- 
ing tar products are  steady. 

GLASG~W.-Trading during the past week 
in general chemicals has been steady with 
a good demand for  the usual run of mater- 
ials. Prices on the whole havc remained 
steady with the exception of some solvents 
which have eased a little and,  generally 
speaking. a good week's trading has  been 
conductetl. 
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Publications &L 
AN ALPHABETICAL list of 5,000 mem- 
bers' names, giving tradc descriptions and 
telephone numbers, and a classified tradc 
index, comprising 13,000 entries under 1,000 
main headings, are the principal features of 
the newly-published directory of the Man- 
chester Chamber of Commerce. This is the 
first.issue to be published since the war, and. 
with its numerous advertisement entries. it 
comprises an extremely useful buyers' guide 
to all the industries of Manchester. Copies 
may be obtained. price IOs., from Ship 
Canal House, King Street. Manchester 2. * * *  
NEW uses for aluminium are described in 
the latest issue of AI~ttninirrr?r News, sent 
us by the Aluminium Union Ltd.. The 
Adelphi, Strand. London. W.C.3,. One t ~ f  
these is for the storage of ice-cream. The 
Iraqi Ministry of Health has recently legis- 
lated that all commercially sold ice-cream 
must be prepared in aluminium containers. 
Aluminium, it is pointed out, resists corro- 
sive attack and is easily kept in a sanitary 
condition. All copper containers previously 
in use are to  be replaced. * * *  
LATEST report to be published by OEEC 
is that of the Technical Assistance Mission 
No. 78 on 'Galvanising Techniques in the 
USA.' The mission. which visited the US 
at the end of 1951 to investigate practice in 
hot dip methods, was asked to investigate 
methods of obtaining greater productivity in 
sheet and strip. tube. wire. and finished pro- 
ducts; economy 'in the use of zinc, and the 
use of substitutes such as aluminium; treat- 
'ment of pickling baths; special methods such 
as coil galvanising; new possibilities of gal- 
vanised strip: and finishing processes. The 
report is the work of 29 experts from I? 
Eurooean countries, and is intended to meet 
the diverse needs of the firms, varying widely 
both in process details and efficiency, which 
comprise the Western European galvanising 
industry. It is obtainable through the agency 
of HMSO. Stamford Street, S.E.1. 

* * *  
T H E  Winter 1953-4 issue of the R~tllatitr cf 
the Institute of Metal Finishing is taken up 
largely with reports of the annual meeting 
of the Institute, including the presidential 
address on ' Education and Research in the 
Metal Finishing Industry.' by J. W. Cuth- 

Announcements 
bertson. There arc. however. two technical 
papers: on ' Tin-Nickel and Nickel-Chrom- 
ium Coating,' by S. C. Rritton and R. M. 
Angles; and on ' Reducing Costs in the Paint 
Shop.' by A. Rice-Williams. 

* * * 
T H E  latcst number of  the Robiew of Cor~l 
Tnr Trchttology to  be published is Vol. V. 
Part I .  continuing the valuahle wide sur- 
vcys of the literature carried out by the 
Coal Tar  Research Association. Altogether 
546 references arc discussed. in sections 
covering coal tar products. organic chemis- 
try, catalytic chemistry. inorganic and phy- 
sical chemistry, analysis and various modern 
techniques. Copies are obtainable from 
the Coal Tar  Research Association. Oxford 
Road. Gomersal. nr. Leeds. * * * 
NEWLY published by Hilger & Watts Ltd.. 
98 St. Pancras Way, London. N.W.I. is a 
44-page booklet describing ' spectrographic 
equipment for metallurgical and general 
analysis. This includes a specification for 
:I spectrographic laboratory. details of ap- 
paratus and accessories, and a select biblio- 
graphy. Also obtainable are brochures 
describing Schwarz thermopiles. which are 
claimed to be unusually sensitive and res- 
ponsive, without sacrificing robustness; 
equipment for Raman spectrography: and 
controlled source units designed to over- 
come difficulties in the use of DC arc or. 
condensed high-voltage spark. 

* * *  
NUMBERS 19 and 30 of the BCURA 
Gtrzettc (published by the British Coal 
Utilisation Research Association. Randalls 
Road, Leatherhead. Surrey) are concerned. 
respectively, with a review of the third quin- 
quennium of the Association (1948-53). and 
with the open day on 24 June last. * * *  
A RECENT brochure. in English. French. 
German and Soanish. describes the service, 
of the Power-Gas Corporation Ltd.. Stock- 
ton-on-Tces. in the research. design, manu- 
facture and erection of chemical plants 
Accompanying pamphlets describe the work 
of the associated companies of Ashmore. 
Benson. Pease & Co.. and Rose. Downs & 
T h o m ~ s o n  Ltd.. particularly in the con- 
struction of factories and the erection of sul- 
phuric acid plant. 
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Scott~sh Oils Limited. 
Un~versity of Shefield. 
British Nylon Spinners. Pontypoo~ 
Revertex Ltd.. Harlow. Essex. 
D e  Havilland Aircraft Co. 
University of Manchester 
Ferranti Limited. Edinburgh. 

Exoerience enables us to recommend 
" Fibrolene " chernical-resstont flooring 
for laboratories. Send for tull detatlr now 
CYGNET JOINERY LTD. 

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 I L T E R S  A N D  B A R R O W S .  
SAFETY CRATES TOP PROTECTORS 

I HIGHER SWAN LANE. BOLTON. Bolron 184014 C.2. I 

- - -  

For Classified Advertising 
TIIE CIIEMICAL AGE 

Gives direct and immediate penetration. 
Is the recognised llaison between buyer 

and seller. 
Accepts advertisements up to first post 
on Tuesday for insert~on in that week's 

issue. 
Gives a reduced rate for more than three 

insertions and 

PULLS IN RESULTS 
The rates are 4d. per word (approx. 7 words 
to a line) or 25, - per inch semi-displayed. 

Send your class~fied advertisements for 
Invitations to Tender, Situat~ons Wanted 
and Vacant, Articles for Sale, and 
Miscellaneous Requirements to :- 

I TIIE CllEMlCAL AGE 
BOUVERIE HOUSE, i STREET, LONDON, E.C.4 

Telephone: Central 3212 (26 lines) 1 
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M U L T I T U B U L A R  D R I E R S  I 

R O L L E R ,  F I L M  D R I E R S  
I 
! 

F L A K E R S  A N D  C O O L E R S  ' 
We offer accumulated experience 
of 50 years' specialization. 

OUR WORKS, the largest in the 

, I 
United Kingdom devoted especi- 
ally to  DRYING MACHINERY, are 
laid out and equipped with the 
latest plant for this particular 
purpose. 

MANY STANDARD SIZES includ- 
ing LABORATORY MODELS. 

W e  have test plants always avoiloble 

I 

RICHARD SIMON & SONS, LTD. 
PHENIX WORKS, BASFORD, NOTTINGHAM 
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Chemical and Gas 
I Engineering Contractors 
1 

Specialists in the design and 1 
manufacture of complete 

Process Plant i 

8 Equipment i 
.4lthough specializing in the above 
plants we are fully equipped to : 
undertake other new ant1 original L r 

1 1  

projects. ', 

\ire are prepared to collaborate in a 
design and specifications of plants 
planned by clients right through 1 

to manufacture, erection and 
A 

. putting to work. \ .. 

Protluction, Cooling and 
Purification of Industrial Gases 

Water Gas, Producer Gas, 
Complete Gasification, 
Hydrogen, Oil Gas 

Catalytic Processing of Gases 

Refining and Hydrogenation of 
Oils and Fats 

Sulphuric Acicl 

Calcination of Limestone, 
Dolomite, and Magnesite 

Ammonia and Methanol Synthesis 

Ammonium Sulphate and Nitrate 

Dust and Fume Control and 
Recovery 

Intlustrial Crystallization 

Rosenblad 
Heat Exchangers 

( 7 1  p1[111t\ I I ~ ~ I I / ~ I ' ~ / ~  011 reqursf. 
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COMPRESSORS 
Miglr Speed Vertical 
Ilecil~roca ting Type 

for pressures 18p to 1 0 0  Ib. 
per sq. in. 

Automatic Control I 
Forced Lubrication I 
Easy Accessibility 
to Working Ports 

THE BRYAN DONKIN GO. LTD. 1 
CHESTERFIELD I 

. - .  -..\. ..l,r,-,. 
Entered as s :~o l ld  ( ' I ; ~ . ; ~  ; 
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