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Can you pick out the man with 

the rose in his button-hole? 

Y ,:rs;, 
:lcti\:e Carbon-at a ~ l ~ o l e c ~ t l a r  Icvcl of c.o~~rsc! - . -i:z..:e~i f.;il?%I$*+8t3 

is very good at this sort of t l~ing.  It call ~ ~ i c l i  or11 aiid +-. a-. ,. 
'YA..~ 
.,%.; , .-. *. . . 

hold onto tlle 1liolcc111es c.nl~si~lg r~:lwn~ltctl c o l o ~ ~ r  ! sc s 
A*. in l iq~~i( ls ,  for  esa111p1e ; re~liovc: (:ltlori~ic: fro111 c l r i t ~ l < i ~ i ~  '-:+..% %!+- 

tvaler a1 sea ; or c.ollec~ valtlnl,le so l \ -e l~ :~  f:-oll~ air. 
9g. 

-'%-= a It is a iriost nscf111 cntalysl carrier ill sucli ~ . l i ~ ~ l ~ i c . ~ i l  I)~O(.(>SSCS '1s 
$- ,. . 

the  ~liallr,fac-i~~rc: of 1'. V.C; f f  :tc.j;\ t: I;alfi~tj~;,-\\o~~ It1 he useful ., O U  r -  A 

to your processes, tlie peol)le 10 , 6 L . L  . : 1 

SUTCLIFFE SPEAKMAN AND COMPANY LIMITED - LEIGH - LAKCASHIRE . Telepl~one: Leigh 94 
London Office: 2 Caxton Street, \Vestminster, S.LV.1 Telephone : Abhey 3085 
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AGENTS AND OFFICES IN 

PRINCIPAL CITIES OF THE WORLD 

b y  high pressure hydrogenat ion 

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

& 797 (6 lines). Telegrams: Marchonpro. Whitehaven. London Office : 140 Park Lane. W.I.  

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

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

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

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

INORGANIC DIVISION: I phosphoric acid and complex phosphates. 
MAR 4642 z.T 

 he word I,AL1REX i s  
a registered trade mark. 
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La~or te  Chemicals -'[Limited : rare  .- 
manufacturers of an extensive range of 
organic peroxy compounds. In addition 
to the products shown, a number of others 
are in the development stage. Interested 
Companies are invited to write for further 
details to:- ..... 

LAPORTE 
Laporte  Chemica ls  L t d . ,  Luton. Telephone:  Luton 4390.  T e l e g r a m s :  Laporte  Luton. 
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E L C 0  NTRO L Automatic ~ e v e l  Control 
is a simple system of pump, 
valve and signal control for 
any liquid except near-insul- 
ators. 
The probe circuit carries a 
minute A.C. current a t  a 
nominal voltage (about rgv.). 
Probe fittings available for a 
wide range of pressures and 
temperatures as well a6 for 
immersion where necessary. 
The system provides a most 
important all-round "fail-to- 
safety" feature-it can be 
arranged to leave the controlled 
cirouit either "open" or 
"closed" in the event of 
breakdown. 
Unaffected by dirt or sludge 
depositing in the probes, and 
suitable for town or distilled 
water, condensate, sewage, 
effluent, and a wide range of 
other liquids and their foams. 

Control Units from €1 I .5.O 
Probe fittings for bore holes, open vessels and pressurised vessels as required. E LCONTRO L I0 WYNDHAM PLACE, LONDON, W. I .  ~ c / :  Ambassador 2671 - LTD- 

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

A Complete C&dZogne 
of Books Published by 

ERNEST BENN 
BENN BROTHERS 

WILLIAMS AND NORGATE 
QUALITY PRESS 

LINDSAY DRUMMOND 

is obtainable from Ernest Benn Limited 
B O U V E R I E  H O U S E  . 1 5 4  P L E B T  S T R E E T  , L O N D O N  . P C 4  
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I P:::: a t:t ? ~ c : z ~ ~  L - 1-L- A .- --- .- - -  9 

#.. made by DEWCO ! 
Whatever your storage problem, 
DEWCO can build a tank to solve 
it. We design and construct to 
individual specifications and needs. 
Our experienced Design Depart- 
ment is ready to help you and our 
complete engineering facilities are 
equipped to produce a very wide 
range of heavy steel fabrications. 

DEWCO have pioneered the tech- 
nique of manufacture in COLCLAD 
steel - stronger and more durable 
than ordinary stainless steel, yet 
costing less - of particular interest 
to the chemical industry. 

your jobs for phosphatising. 
We have one of the largest 
plants in the country. We also 
undertake ~ickel  and chrome 
plating and metal spraying. 

\ 

look tp DEwCo fir needs - 
Dabell Eleotrla Welding So. LW. 
GENERAL ENGINEERS BELLSHILL SCOTLAND 

Telephone : Bellshill 2381 3 Tclegroms : " Dewco " Bellshill 
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D D T  
a n  a n n o u n c e m e n t  

Manufacture of insecticidal aqueous emulsions, solid 

preparations and solutions containing DDT forms the 

subject of British Patents Nos. 547,871; 547,874 and 

644,895, 

The use of DDT for the manufacture of such compo- 

sitions by the methods claimed in these patents would, 

if not authorised by the patentees, be an infringement. 

The sale and use of compositions so manufactured 

would also be an infringement. 

Where insecticidal preparations containing DDT are 

compounded under a licensing arrangement, no infringe- 

ment would, of course, be involved, but in cases of 

doubt it is recommended that any of the undermentioned 

should be consulted. Licence agreements have in this 

country been concluded with 

THE GEIGY COMPANY LTD., 
Rhodes, Middleton, Manchester. 

W. J. BUSH & CO. LTD., 
Ash Gove, Hackney, London, E.8. 

COCKER CHEMICAL CO. LTD., 
Oswaldtwistle, Lancs. 

HICKSON & WELCH LTD., 
Ings Lane, Castleford, Yorks. 

who will all be very glad to give every assistance. 
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F i l r ~ ~  nrltl Tnpc, t~iaclc, , / ~ . O I I I  'E11-UON' I?. Crcinct Pocking Ltcl. 

CORROSION PROBLEMS TAPED! 

Outstanding resistance to chemical attack, exceptional electrical properties and a 

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

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

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

sticking to the plastic being sealed. 

May we tape YOUR problem with GFLUON9t 

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

Please ask for full technical data. 

I M P E R I A L  C H E M I C A L  I N D U S T R I E S  L T D .  
L O N D O N ,  S . W . 1  

P.57 i 
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INDUSTRY'S . , 

RAW MATERIALS b Y  i: (M.QNS~NTQ 

s ,\ 

MONSANTO CHEMICALS LIMITED, 
-. - " - -L. k$...J---.: 

501 Victoria Station House, Victaria Street, London, S.W.1. 

In assocrotron wrth: Mons:nto Chemrcol Company. St. Lours. U 5 A. Monsonto Canada Ltd.. 
Montreal. Monsonto Chemrcols (Austrafro) Ltd., Melbourne. Monsonto Chem~cals of lndro 
Ltd.. Bombay. Representatrves rn the world's principal crfres. 

R q d .  
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. . . if it's contained in metal 
Each market and product have their own packaging problems. Whatever you are 

selling, in whatever part of the world, there is a container which answers your needs. 

Reads have 85 years' experience in the manufacture of plain and decorated tin 

boxes, steel drums and metal containers. From a +-ounce stamped box to a 

50-gallon or 500-lb. open top dlum in tinplate, 

terneplate, steel or aluminium, Reads can usually 

supply or design the correct container for your 

product and its specific market. Consult 

Reads of Liverpool about metal packaging. 

ORRELL HOUSE, ORRELL LANE, WALTON, LIVERPOOL, 9 Phone: Ainrree3600 
LONDON OFFICE: GRAND BUILDINGS, TRAFALGAR SQ., W.C.2 ' Phone: 
TRAfalgar 5781 ALSO AT GLASGOW, BELFAST AND DUBLIN 
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Soil, Sewage 6s Town Wastes 

L AST week was notable for the 
explosion of the persistent and 
popular illusion that modern civili- 

sation is grossly wasteful in disposing of 
its sewage and household wastes without 
more effort to utilise them as materials 
for building soil fertility. For much of 
this century the steady development of 
urban sanitation has been accompanied 
by indictments of this nature; so, too, has 
the growth of fertiliser usage. Vehement 
propagandists have deplored the discard 
of humus and plant nutrients into our 
rivers and seas, and some have go.ne as 
far as describing the water-closet as 
man's most wasteful invention. If this 
wastage could be salvaged for use on the 
land, soil fertility would steadily rise and 
much of the expenditure upon fertilisers 
would become unneccessary - so runs 
the thesis. Many articles, a number of 
books, and innumerable letters to. the 
Press have been devoted to  it. 

The unusual step has been taken of 
publishing a report of the Natural 
Resources (Technical) Committee, which 
was formed in 1950 by the Lord Presi- 
dent of the Privy Councfl. Because the 
subject is so often raised, because such 
divergent views are held about it ' ranging 
from the most optimistic to the frankly 
sceptical.' and because it concerns all 
local authorities, the widest possible dis- 
tribution of the Committee's report has 
been aimed at, although previous reports 
on other subjects have not been publicly 
issued. The Report is 'The  Use of 
Town's Wastes in Agriculture' (1954, 
25 pp.. HMSO, Is. 3d.). 

It is by no means a non-chemical topic. 
.4 number of the members of the Com- 
mittee are chemists. The charge that soil 

fertility is declining because so much 
potentially useable organic matter is 
wasted is by implication a charge that 
chemical fertilisers, one of . the  main 
means by which farmers today maintain 
fertility and crop yields, are in fact fail- 
ing in their main function. The subject 
has remained widely open to speculation 
and controversy because it has never 
before been examined with statistical 
realism, and it has been as difficult to  
discredit the dreams of optimists as to  
accept the doubts of pessimists. The 
facts have now been gathered together 
and there is no longer justification for 
widely ranging opinions a d prejudiced R argument. Comparisons wit the agricul- 
tural practices of China and Japan (which 
have always disregarded the associated 
disease incidence and have never pointed 
out the exceptionally higher fertiliser 
usage of Japan) are now shown to be 
odious indeed. 

The usefulness of sewage and town 
wastes has to be judged in perspective. 
These materials are constantly being pro- 
duced and some form or another of 
handling and processing must be applied 
to them to ensure that their accumulation 
does not endanger public health. They 
undoubtedly contain important nutrients 
for plant growth, simple nutrients such 
as nitrogen and phosphates, etc., and 
organic matter which is likely to be con- 
verted into humus in the soil. Qualita- 
tively, the case for their full utilisation 
as agricultural materials is an impressive 
one. It  requires detailed study, with 
stress laid upon figures and costs, to show 
that the quantitative case is much weaker. 

Tn terms of the principal plant 
nutrients-nitrogen, phosphates and 



164 THE CHEMICAL AGE 24 July 1954 

potash, the three nutrients with which 
present-day fertiliser manufacture is 
almost wholly concerned-the potential 
contribution of these town and city wastes 
is surprisingly poor. This is by no means 
the total story; their humus-making 
potentiality is regarded as much the more 
Important by most of the  enthusiasts. 
But the humus aspect can be discussed 
separately. The total amount of nitro- 
gen in sewage and town wastes amounts 
to 102,500 tons per annum (as N); of this 
amount 60,000 tons is in the effluent 
portion at a dilution of about 40 ppm., 
and as such it cannot be recovered econo- 
mically by present means; another 
20,000 tons of nitrogen in the fine dust 
of household refuse is diluted with so 
much bulky and inert matter that its 
fertiliser usage would be unprofitable. 
Eight thousand five hundred tons of 
nitrogen in sewage products are already 
used on the land. 

It follows, therefore, that the cumber- 
some task of fully utilising sewage and 
town refuse would produce only 14,000 
additional tons of nitrogen. This repre- 
sents no more than 1/15 of our present 
annual usage of nitrogen as fertiliser, of 
which 75 to-80 per cent is won from the 
air by synth~tic  fixation. I t  might also 
be borne in mind that for optimum pro- 
ductivity we should use a t  least twice as 
much nitrogen as we use at present. The 
contribution of all town wastes not at 
present utilised would therefore be only 
1 130 of that ideal total. Nor do these 
assessments' allow for the disability that 
in general the nitrogen of organic 
manures is less efficient, i.e., less fully 
assimilated by plants, than the nitrogen 
of fertilisers. 

The story for phosphates and potash 
is no more encouraging. The phosphate 
(as P,O,) content of all sewage and town 
wastes amounts to 40,000 to 42,500 tons 
per annum. which must be compared with 
an annual fertiliser supplv of 400,000 
tons. The potash content is 25,200 tons 
(as K,O). to be compared with an annual 
usape of 210.000 to 220,000 tons as 
fertiliser. And it would be over-optimistic 
t o  sav that the total recovery of these 
nutrients in sewages and wastes could 
replace 10 ver cent of our current 
fertiliser needs, for much of the ~ h o s -  
phate and potash would have a lesser 

availability than the phosphates and pot- 
ash of modern fertilisers. 

The organic matter contained in these 
wastes might be expected to provide better 
evidence for a full recovery programme. 
But the 400,000 tons of sewage sludge 
not already used on farms would con- 
tain only 200,000 tons of dry organic 
matter; and the 10,500,000 tons of refuse. 
which have about 13 per cent of putres- 
cible organic matter (chiefly vegetable 
wastes with a high moisture content), 
would yield only 550,000 tons of dry 
organic matter. This total amount - 
750,000 tons- must be compared with 
the annual amount already added to our 
farm soils through the return of farm- 
yard manure, straw, and the ploughing- 
in of crop residues. This total amount, 
again expressed as dry organic matter, 
is 15,700.,000 tons. This is an estimated 
figure and it is possible that it may have 
been over-estimated. Yet even if we 
reduce the figure to 12,000.000 tons, the 
contribution from a full recovery pro- 
Krarnrne for sewage and refuse waste. 
would only amount to about six per cent 
addition to the present annual input of 
organic matter. Furthermore. tests have 
shown that the value of organic matter 
in sludge and in refuselsludge composts 
is inferior to that of farmyard manure's 
organic matter. 

It is hardly surprising that 'the com- 
mittee has concluded that the amounts 
of nutrients and humus-making matter 
that would be produced by a costly pro- 
gramme of full utilisation are small com- 
pared with those applied by present 
methods. Composting refuse and liquid 
sewage sludge is described as ' generally 
uneconomic . .'. and there is no case for 
authorising the expenditure of public 
money on pilot plant experiments.' The 
argument that soil fertility is declining 
because present methods are inadequate 
is firmly refuted-' . . . an examination 
has been made of the yield per acre for 
various crous over the last 50 years. The 
figures lend no support to the view that 
the fertility of our land is, in fact. 
declining.' There can be few official 
renorts on much discussed and contro- 
versial subjects which have led to a ver- 
dict of ' case dismissed ' in such a clear- 
cut fashion. 
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Notes Cornmats 
Rain of  Eacts 

w E have made several recent 
references to the American MCA 
Chemical Progress Week venture 

of 1954 (see THE CHEM~CAL AGE. 1954, 
70, 1 186 and 1287; 71, 70). but by now it 
has become easier to judge its value in 
retrospect. A short report in Chem.  
Eng. (1954, 32, 2466) suggests that the 
chemical industry was like an artificial 
lainmaker who set out to induce a shower 
nnd got a cloudburst instead. An early 
and coldly statistical summary of the 
week's results includes these facts. Nine 
hundred and ninety six speeches were 
made to audiences totalling 155,060 
people. There were over 200 TV. 
appearances on 88 stations and nearly 
500 radio programmes on 218 stations. 
Two hundred and thirty visits to chemical 
tactories were made, involving a total of 
34,696 people. Sixty nine special exhibits 
were shown. In more than 800 news- 
papers I .350 ' stories ' about the industry 
bppeared. Over 250,000 pleces of CPW 
l~terature and some 20,000 posters were 
distributed. 

Drops in the Bucket 

N 0-ONE with the slightest experience 
of publicity work would exDect a 
100 wer cent response to all these 

efforts. Response of any lasting value is 
In any case accuniulative. If there was 
a short-tenn response to these public 
wooings, it is unlikely to have scored a 
higher rate than five per cent. Omitting 
the unknown numbers o,f radio and TV 
audiences and newspaper readers, at 
least 440,000 people were at the receiving 
end of special publicity efforts. Was the 
real ~nterrst of about 22.000 of them 
secured? To this must be added the 
unpredictable, but possibly more 'casual, 
effects of press, radio and TV impacts. 
It seems a fairly conservative estimate to 
suppose that in all some 30,000 people 
were newly converted into some degree 
of appreciation and understanding of the 
~ndustry. This, is ,a far from unsatisfac- 
tory start and it will expand at acceler- 
ating rate as fuqther efforts bring both 
their own new effects and strengthen the 

accumulative' effect. Anyway, it seems 
agreed already that the MCA Chemical 
Progress Week will now be an annual 
event. 

Oceanic Magnesium 

A NEW process for extracting mag- 
nesium from sea water has beerr 
patented (USP. 2,671,714) and 

assigned to the Dow Chemical Co., which 
already has established interests in this 
field. The process is based upon ion ex- 
change, a granular resin being used as 
the exchange agent; this is a sulphonated 
copolymer of Ftyrene, ar:ethylvinyl- 
benzene and divinylbenzene. A two- 
column process raises the concentration 
of the magnesium from its initial level 
of 0.0685 per cent to about 2.7 per cent, 
a fortyfold concentration. This has been 
described in Chem. Eng. (1954, 61 [73, 
282) as one of the biggest tasks yet 
tackled by ion exchange methods. 

Up and Down the Column 

I N the first of the two exchange 
columns sea water enters at the 
bottom; in the second column a 

regenerant solution of over 10 per cent 
sodium ion concentration and 0.007 per 
cent magnesium concentration (sc 1.192) 
also enters at the bottom. The resin is 
continuously circulated in both columns. 
In the first the sea water by cation ex- 
change is depleted of magnesium ions, 
and the resin from this column is picked 
uw in a fresh water jet and sent to the 
top of the second column, where it falls 
bv gravity. In  this column, however, 
dilution of the ultimate product i s  con- 
trolled by spaced electrodes, a difference 
in electrical resistance between water and 
the product sdution enabling the inter- 
face between the two liquid layers to be 
controlled. The magnesium removed 
from the sea water is steadily transferred 
to the second solution until the 2.7 per 
cent concentration level has been reached. 
Tt remains to be seen whether this new 
process will actually be utilised in the. 
US sea-water magnesium industry, now 
based largely upon precipitation of mag. 
nesia by lime or calcined do~brnite. Any, 
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means other than that of evaporation to 
reduce the huge volumes of sea water 
that must be handled should appreciably 
improve the basic economics of these 
magnesium extraction processes. 

Catalysis for Students 

A N interesting plea for small-scale 
experiments to demonstrate the 
principles of modern industrial 

catalysis to students is made in Discovery 
(1954, 15, 293). ' A  big gulf separates 
the theoretical considerations of catalysis 
and its practical applications. A great 
deal of the difficulty of bridging that gap 
is caused by the conditions in which most 
industrial catalysts work. They are not 
suitable for elementary laboratory demon- 
stration . . . ' Most catalysed industrial 
reactions today involve gaseous reactants 
and a solid catalyst, and high temperatures 
and pressures are usually applied so that 
the rate of collision between the mole- 
cules in the gaseous mixture is increased. 
The development problems of catalytic 
processes are mainly ' plant-structural '- 
designing reaction vessels which can 
withstand high pressures and high tem- 
peratures, or designing a plant so that 
necessary heat input can nevertheless 

be speedily removed. On a large scale 
such problems differ completely from 
those that would arise in small-scale 
experiments. Nevertheless, there are 
some well-known industrial processes of 
this kind which could be used as edu- 
cational examples. At temperatures and 
pressures well within the scope of 
laboratory demonstration (70" ., and 
10.0 psi.) hydrogen can be added to the 
double bonds of fats with the assistance 
of an easily preparable nickel catalyst, 
and the course of the reaction can be 
easily followed by observing the fall 0 1  
pressure in a hydrogen reservoir charged 
initially at about 200 psi. There are no 
doubt other industrial processes which 
could be similarly imitated in the 
laboratory, and industry would be serving 
its own future cause by giving some 

.thought to this possibility. Twenty years 
ago the gap between academic and in- 
dustrial chemistry was appallingly wide 
and at many teaching centres it was 
almost a deliberate dissociation: today the 
gap is just as wide but it is circumstantial 
rather than the product of prejudice. 
Any practical efforts to  reduce this 
1imitatio.n upon chemical education will 
deserve universal encouragement and 
support. 

IN THE EDITOR'S POST 

Magnesium versus Petrol ? 
SIR,-In Vol. 69 of THE CHEMICAL AGE 
there is on .p. 1217 a report according to 
which 350 Ib. magnesium corresponds to 
about 18,000 Ib. aviation spirit. These 
figures were included in numerous technical 
journals accepted throughout the whole 
world, and also appeared in our Chemiker- 
Zeitung. However, we must now conclude 
from technical considerations that a funda- 
mental error has obviously entered into 
these abstracted data. A comparison of the 
heats of combustion shows that 350 Ib. mag- 
nesium is equivalent to no more than 180 Ib. 
benzene. Moreover, we would like to call 
attention to the fact that the use of mag- 
nesium as a propellant would lead to thc 
generation of enormous clouds of MgO, 
causing far more contamination of the atmo- 
sphere than is the case with the use of 
benzene. 

In the hope that you can clarify this 

matter. we beg you to inform us of the 
principles or basic calculations by which 
thcse published figures were obtained.- 
Yours. etc., 

MEHL. 
Chemiker-Zeitr~ng. Editor. 

Heidelberg. 
(Tratrslatcd frortr the German) 

These figrrres, or sortlefhing closel~ 
approximating to them, were given by Mr. 
/. H. Scharen, technical director of the 
Reade Matlufactrrring Co. ,  to a meeting of 
tire Magtresirrm Association in New Yorl  
last November. Iron Age (1953; 172 [20]. 
123) reported that Mr. Scharen had built a 
prototfie engine using powdered magnesium 
us a fuelJ I lh. of metal heing equivalent to 
600 lh. gasolene. The fuel consisted o f  95 
per cent metal powder between 5 and 6 
microns, the remainder being stabiliser. 
Chemical & Engineering News contained a 
similar report, the eqrtivalent quantities, 
however, being quoted at 350 and 18.000 lb. 
(3.000 gal.) as in our paragraph.-Editor. 
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Lord Cherwell Gives Lecture 
Successful SCI Meeting at Liverpool 

T HE seventy-third annual meeting of the 
Society of Chemical Industry was held in 

Liverpool last week, under the presidency 
of Sir William Ogg. 

The first event was the opening of the 
exhibition on safety in chemical laboratories, 
in the Students' Union at the University. A 
range of safety equipment used in chemical 
laboratories was shown, the exhibition being 
staged by the research department of 
Imperial Chemical Industries Ltd., Widnes. 
Much of the equipment was developed in 
the department, and as so much interest had 
been aroused during lectures in various parts 
of the country, it was felt that it would be 
very useful to have the actual articles on 
view. 

Wizards of Wid-Nes 

At the same time there were on view a 
series of transparencies prepared as part of 
the celebrations in 1950 for the centenary of 
the chemical industry in Widnes. These 
were painted by Mr. W. W. Gleave, a 
research chemist at I.C.I., with the assistance 
of two helpers in the scaling-up of the paint- 
ings. The display was entitled ' The Wizards 
of Wid-Nes ' and described as ' A Chronicle 
In Colour depicting the Strange and Momen- 
tous Events of a Century which came to 
pass in the Land of Furnaces and Cauldrons.' 

On Monday evening the members a d  
visitors and their ladies attended a cocktail 
party at the Adelphi Hotel, Liverpool, by 
~nvitation of the general managers of Shell 
Refining and Marketing Co. Ltd. and Shell 
Chemicals Ltd. They were received by Mr. 
and Mrs. E. le Q. Herbert and Mr. and Mrs. 
G. H. W. Cullinan. 

On Tuesday morning an official welcome 
was extended to all attending the conference 
by the Lord Mayor of Liverpool, Alderman 
Alexander Griffin, and by the Vice-Chancel- 
lor of Liverpool University, Sir James 
Mountford. 

The seventy-third annual general meeting 
of the society was held on the same morn- 
ing. A loyal message was sent to HM the 
Queen, and a reply was received. There 
were also telegrams and cables of good 
wishes and greetings from several past-presi- 
dents, vice-presidents, a dumber of mem- 

bers of council and a large number of 
members of the society. 

The Annual Report of the Council for 
the year 1953 was presented by Dr. E. B. 
Hughes (hon. secretary), and it recorded 
again a year of satisfactory activity and 
continued progress. The work of the com- 
mittee on the structure of the society, under 
the chairmanship.of Sir Eric Rideal, M.B.E., 
F.R.S., was completed during the year, and 
the thanks of the society were expressed to 
Sir Eric and his committee for their great 
services. Two honorary foreign members, 
Professor Raymond Delaby and Dr. Piero 
Giustiniani, were elected during the year. 

It was stated that in 1953 the society's . 
accounts took on a different aspect from that 
of the past few years, owing to the cessation 
of the increasingly large payments to the 
Bureau of Abstracts. 

In proposing the adoption of the report, 
Dr. S. J. Kennett, vice-chairman of the 
Liverpool Section, said he was most grateful 
that the council of the society had decided 
to continue the publication of abstracts. And 
jn regard to the multitude of activities re- 
corded in the report he proposed that the 
meeting should record keen appreciation of 
the constantly loyal work of the staff. 

It was announced that the following offi- 
cers were appointed for the year 1954-55:- 
president. Sir William Ogg; hon. treasurer, 
Mr. Julian M .  Leonard; lion. foreign secre- 
tary, Dr. L. H .  Lampitt; hon. secretary 
(home affairs), Dr. E. B.  Hughes; hon. pub- 
lications secretary. Mr. F .  P. Dunn; vice- 
presidents, Dr. H .  K. Cameron, Mr. F. A. 
Greene, and Mr. J. A. Oriel. Members of 
Council : Four nominations were received 
for the four vacancies and the following 
were declared elected: Dr. W. M. Ames, Dr. 
L. A. Jordan, Mr. P. V. Lloyd and Mr. H. V. 
Potter. 

Presidential Address 

S IR William Ogg, in his presidential 
address, said this was a time of change 

for the society-a tide in its affairs-' and 
we must take the current when it serves or 
lose our ventures.' 

He expressed the very sincere thanks of 
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the society to Dr. John Rogers (past-presi- 
dent), and to the members of the committee 
of which he was chairman-Dr. Leslie Lam- 
pitt (past-president) and Mr. W. J. Worboys 
-for the very great service they had ren- 
dered in acquiring the society's new head- 
quarters at 14, 15 and 16 Belgrave Square. 
The buildings should be ready for occupa- 
tion within a year. Mr. F. A. Greene (a 
vice-president) had agreed to act as honorary 
adviser and consultant. A house committee 
consisting of Dr. John Rogers, Mr. W. J. 
Worboys, Mr. Greene and Dr. H. K. 
Cameron and the honorary officers had been . 
set up to plan the use of the accommodation. 

Society Flourishing 

The. society was in a flourishing condition 
and the prospects for the future were bright; 
but it cou!d not afford to be smug and self- 
satisfied. On behalf of the membership he 

' thanked the honorary officers for the vast 
amount of time and thought they gave to the 
society's affairs, and also the officers of the 

. sections and groups; and he gave a very 
special word of thanks to Col. Griffin and 
his staff for their loyal and efficient service. 

It was a pleasure and a privilege to be 
back in the friendly and hospitable city of 
Liverpool, back in the region which was the 
cradle of heavy chemicals and where so many 
branches of chemical industry were so active 
and progressive today. In Liverpool and its 
neighbourhood there was one of the greatest 
oil refineries in the country; there were im- 
portant, works producing synthetic fibres. 
plastics and pharmaceuticals, including one 
of the largest. penicillin units; the vast oils 
and fats industry; and the manufacture of 
soap and margarine. During the week there 
would be opportunities of visiting Widnes 
and other great chemical centres in the 
neighbourhood. 

Finally, the president expressed great in: 
debtedness to Dr. L. J. Burrage, the chair- 
man of the Liverpool Section, Mr. A. G. 
Jones, the secretary, and all the members of 
the local organising committee for the 
admirable arrangements they had made for 
the annual meeting; to the authors of the 
papers to be presented, and to all the firms 
which were allowing the members and ladies 
to visit their works. 

Following the meeting, the members and 
their ladies were invited to  luncheon at the 
Adelphi Hotel, as the guests of the Liver- 
pool section of the society. 

Dr. L. J. Burrage (chairman of the sec- 
tion) presided, and welcomed the guests. The 
Liverpool Section, he said, dated back to the 
beginning of the society itself, its first offi- 
cial committee meeting being held in 
October, 1881. But although the section 
was rooted in antiquity so far as the society 
was concerned, it moved with the times. It 
had tried to adopt novel ideas for the annual 
meeting, and he believed it was the first 
section to arrange a works visit by air. 

Referring to the safety exhibition, he said 
that in the society they were not so much 
concerned with the legal aspect of safety as 
with its moral aspect. He would like to see 
in the society a Safety Group which would 
be responsible for giving lectures on various 
aspects of safety to all sections and for dis- 
seminating technical information on the 
efficacy of various types of equipment. 

The Messel Lecture 

T HE Messel Medal was presented by the 
president to the Rt. Hon. Lord Cherwell, 

C.H., P.C., F.R.S., at a meeting in the Arts 
Theatre of the University on Wednesday 
morning, 14 July; and Lord Cherwell 
delivered the Messel Lecture. 

The Medal was instituted in 1921 to per- 
petuate the name of Rudolph Messel, presi- 
dent of the Society in 1911-12 and again for 
a short period in 1914. I t  is of gold, and 
bears on its obverse side a representation of 
the head of Rudolph Messel and on its 
reverse a symbolic female figure unrolling the 
scroll of fame. It is awarded every two 
years, and Lord Cherwell is the sixteenth 
distinguished recipient. 

The president, in presenting the Medal, 
said that in inviting Lord Cherwell taaccept 
it the society felt they were honouring them- 
selves as well as paying tribute to his out- 
standing merit and his services to the coun- 
try. They admired his ability as a physicist, 
mathematician and administrator. 

Lord Cherwell, in his address, referred 
first to the development of chemical industry 
and the expansion in chemical exports. They 
recognised the importance of fundamental 
research, but, like other industries, were 
handicapped by shortage of technologists. 

Other countries had good facilities for 
technical education, but the United Kingdom 
lacked special technological universities, and 
he urged that only in such organisations, 
where there were departments for all 
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branches of technology centred in one place, 
:auld proper technological training be given. 
One or two technological departments 
tacked on to a university were of no use; a 
complete range would swamp the existing 
universities (except perhaps London) and 
throw them out of balance. It was of no 
use refusing to face one of the obstacles in 
this country, namely, the ridiculous intellec- 
tual snobbery concerning technology. He 
had fought it for the last 20 years, but not 
with any great success. 

Speaking of his own work, he said that 
some 35 years ago he had ventured. in con- 
nection with the theory of chemical reaction 
velocities. to point out that the outstanding 
paradnu in the velocity of monomolecular 
reactions could be circumvented if we 
accepted the fundamental idea of an excited 
state lasting for a finite period after a mole- 
cular collision. 

His view was that excited molecules were 
produced which remained excited for a 
period greater than the interval between col- 
lisions. That would explain that the reac- 
tion velocity would not depend upon the 
pressure until the density was so low that 
the interval between collisions became com- 
parable or long compared with the duration 
of the excited state. Hence at  very low 
densities a deviation from the premise that 
the ve!ocity reaction was independent of 
pressure was to be expected. And he  was 
glad to say that his hypothesis was confirmed 
and indeed carried much further by the very 
accurate and interesting observations of Sir 
Cvril ~linshelwood. 

Birth Pangs of Quantum Theory 

Lord Cherwell's main connection with 
physical chemistry, however. dated back 
even further to his work in Berlin with Pro- 
fessor Nernst more than 40 years ago. He  
confessed that its relationship to industry 
was not then in the forefront of his mind, 
for at that time we were experiencing the 
birth pangs of the quantum theory. 

When Planck had put forward his ideas in 
his celebrated book on the theory of heat 
radiation, the quantum theory was believed 
to apply only to the interchange of energy 
between matter and radiation. In deriving 
his formula he had assumed that energy could 
only be transmitted in units proportional to 
their frequencies. That, of course, Planck 
could and did translate into the idea of the 
quantum of action-the celebrated h-but 

it was difficult to see how to proceed from 
there. In 1905 Einstein had suggested that 
if the derivation of Planck's formula were 
true it would seem that the atomic heat of 
substances would fall off according to the 
now well-known formula. 

Calibrated Heat Theorem 

But nobody had taken that suggestion very 
seriously, for Einstein at that time was only 
patent examiner in Bern, without any 
special academic standing. When Lord 
Cherwell had started work in Berlin, Nernst's 
main concern was with his calibrated heat 
theorem now known as the third law of 
thermodynamics. That required that the 
sum of the molecular heats of the substances 
taking oart in the reaction should be the 
same before and after the reaction at  the 
absolute zero. T o  test that they made a 
number of observations of specific heats a t  
low temperatures-or what were called low 
temperatures in those days. He had dug 
out Einstein's paper and had shown that his 
formula gave a curve not altogether incon- 
sistent with their observations. Moreover, it 
was possible to show that the variable para- 
meter reouired to accorlnt for the differential 
falling off of the s~ecifrc heats as the tem- 
nerature was reduced. namely. the principal 
frequency of the oscillating particles, could 
be derived bv the methods of ordinarv 
dynamics and by assuming that the melting 
point was the point at  which the amplitudes 
of the oscillating atoms or molecules became 
so great that they collided. 

Unfortunately, Einstein's formula. though 
it indicated the sort of curve. did not give 
the whole story. Nernst and himself had 
~ roposed  the addition of a special sub- 
harmonic term which enabled their observa- 
tions to be fitted very closely to the formula 
and. moreover, gave complete agreement 
between the frequencies required for the 
specific heats and the observed frequencies 
of the reststrahlen observed in substances 
like potassium chloride and sodium chloride. 
Later, Debye, making simplifying assump- 
tions which were rather horrible from the 
theoretical point of view if looked at  closely. 
had derived a rather more complicated 
formula which also fitted the facts, and 
indeed fitted them better at  very low tem- 
peratures. 

For  the first time, Lord Cherwell said, man 
had it in his power to destroy all life on the 
planet. The question was \khether h e  would 
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be able to avoid some such form of universal 
suicide. Lord Cherwell was sure the verdict 
of a true plebiscite in every country would 
be a vote of more than 100 to 1 against war. 
It was a sad reflection on our political 
achievement and mental processes that, 
despite that universal wish, man had not 
been able so to order his affairs to avoid war 
or even the threat of war. Whether Homo 
sapiens would accept the vast benefits which 
science offered him, or whether he would 
use the colossal power scientists had put at 
his disposal to restore the surface of this 
puny p:anet to the primeval slime from which 
it had emerged in the last thousand million 
years, the future, and perhaps the very near 
future. would show. 

The Annual Dinner 

T HE annual dinner of the society was held 
on Wednesday evening in the Adelphi 

' Hotel. The president presided over a com- 
pany which included many distinguished 
guests, of whom the chief was Dr. Alexander 
Fleck, F.R.I.C., chairman of I.C.I., who 
joined the society in 1917. 

Proposing the toast of the society, and 
making what he called a few somewhat 
random comments on general trends in the 
world in so far as they influenced chemical 
industry, Dr. Fleck said it was not a very 
peaceful or orderly world in which we lived. 
and yet it was one in which we must 
endeavour to do our ordinary business. He 
did not believe that we could change it over- 
night. Personally he did not accept the two 
alternatives that were sometimes posed - 
complete peace or total war. He expected 
the sort of conditions that we had 
experienced since 1945 to last quite a long 
while, probably the lifetime of most of us. 

He took comfort in the memory that 
Europe had managed to survive and to 
flourish for a thousand years under the threat 
of invasion from the Turks. He believed 
we should move out of the conditions of 
' cold war' only by the gradual extension of 
local agreement on specific issues rather 
than t y  any sudden and dramatic settlement 
of the majority of our problems. That 
meant that in the long run the peacemakers 
might well be the trader and the manufac- 
turer rather than the politician. 

Dr. Fleck said he could not accept the 
proposition that markets were to be limited 
in perpetuity to their present size. The aim 

o l  all of us must be to turn potential 
demand into actual demand-and the poten- 
tial untapped demands of the world were 
enormous. That was desirable not only 
economically, but socially. It was something 
which the Americans understood better than 
we did in Europe, and which they had suc- 
ceeded in doing to a remarkable degree. 

With regard to capital, as our processes 
appeared .so often to be more complicated 
than their predecessors. it followed that the 
plants which were required to make them 
were themselves more complex; and since 
more complex things were usually more ex- 
pensive, new plant and new processes cost 
more than old ones. The increase in instru- 
mentation and mechanisation added further 
to the relative cost of new plants over old. 
Today it was quite common to have to spend 
f 10,000 of capital for each person employed 
on a plant, whereas previously a workman 
could be employed for a quarter of that. 
or a fraction. If we were to have the capital 
which was needed to maintain the pace of 
deve:opment, we must earn a sufficiently 
high level of profits to be able to finance 
much of our new investment from our own 
earnings and to be able to pay sufficiently 
attractive dividends to draw in the extra 
money we needed from outside sources. He 
feared that the very high level of corporate 
taxation did not make that a very easy task. 

Farmer a Big Customer 

The president, in his response, said that 
perhaps one reason why the society had 
tho-sen an agriculturist as president was that 
the farmer was such a big customer of chemi- 
cal industry. Where would Billingham be 
without the farmer? On the other hand, 
what would the farmer do without Billing- 
ham and all the other great chemical con- 
cerns which catered for his needs ? 

Apart from fertilisers and animal food- 
stuffs, there were weed-killers and the wide 
range of new materials for the control of 
pests. There were medicines for animals 
and conditioners for soils. 

The members were particularly glad to 
have Mr. Francis J. Curtis present again on 
that occasion. They welcomed him as 
immediate past president, as a representa- 
tive of the society's American section, but 
principally as Frank Curtis. That he had 
made such a long journey to be present at the 
meeting was still further evidenceif  it were 
needed-of his -interest in the society. 
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MIDLANDS SOCIETY FOR ANALYTICAL CHEMISTRY 

Solvent Extraction Methods in Inorganic 
Anal ysis-Part I* 

A T the final meeting for the 1953-54 
session of the Midlands Society for 

Analytical Chemistry, the speaker was Dr.  
T. S. West, of the University of Birming- 
ham. Dr. West chose as his topic for dis- 
cussion ' Solvent Extraction Methods in 
Inorganic Analysis' and began by remark- 
ing that there were two branches of 
inorganic analysis in which there had been 
very considerable activity during the past 
decade. chromatography and ion-exchange. 

It may be asked why these methods have 
received so much attention lately, and the 
answer surely is that they arc primarily 
methods of separation. They are used in 
the first place to separate the group or  ion 
required from the other materials with which 
it is associated. The analytical operation 
usually depends on the measurement of some 
chemical reactivity o r  physical property of 
the separated constituent. Alternatively 
these techniques may bc used to remove 
' foreign ions,' thus leaving the required ions 
behind in a relatively pure solution. 

Both methods are strictly speaking of 
fairly recent origin. although chromato- 
graphy was suggested by Tswett as early as 
1906 and ion-exchange phenomena were 
described in early chemical experiments; 
both methods. particularly chromatography. 
can be said to involve a little art as well as 
science: both methods involve separation of 
the ion from solution, into what may be 
termed a soIid phase, under conditions of 
equilibrium. 

Extraction Methods Preferable 
The technique of liquid-liquid extraction, 

in which ions are moved or  transferred from 
one liquid phase to another, is no innova- 
tion in inorganic analytical chemistry, but 
it is becoming steadily more popular, and 
recent work has shown that in several cases 
it is more effective than the previous two 
methods. Industrially, liquid-liquid extrac- 
tion procedures are used for  the purification 
of uranium, separation of nickel and cobalt. 
purification of the rare-earths, etc. Indeed: 

chromatographic and ion exchange methods 
for they are much more readily adapted to 
continuous production. The stripping pro- 
cess is usually a very simple matter and the 
solvents are usually easily recovered. Toxic- 
and fire-hazards are, of course, greater and 
must be set against the more favourable 
conditions. 

Precipitation or  Extraction ? 
Now it may be asked, supposing two metal 

ions exist in solution and there are two 
possible methods for achieving a separation, 
one a precipitation method and the other a 
solvent extraction method, which shall be 
used'? Naturally, no general answer can 
be given to such a question; each case must 
be treated on its own merits, but the general 
features of a solvent extraction may be indi- 
cated here without comparing unduly the 
pros and cons of solvent and precipitation 
separations. 

The degree of separation in either case is 
influenced by many factors. In  precipita- 
tion separations these are:  solubility of the 
precipitate; the tendency for co-precipita- 
tion to occur; the occlusion of foreign ions 
in the crystals; the formation of super- 
saturated solutions (and hence the necessity 
for standing times of various durations); 
the degree of sub-division of the precipitate; 
and the influence of attendant ions (com- 
plexing action), temperature, etc. 

With solvent extraction the same factors 
have to be considered. In place of solu- 
bility there is the distribution coefficient. 

An ion may exist in several ionic species 
MI, M2, Ma, etc., and these will partition 
between the two phases with distribution 
coefficients pl ,  p?, p3, etc. What is most 
important analytically is what may be 
termed the bulk distribution coefficient, pb. 

2 C o w  
p h  = - 

Z c., 
However, while the solubility of a precipi- 

tate places a limit on  the degree of s'epara- 

as far as processes are concerned * A  paper presented in Birmingham on 14 April. Part11 
solvent extraction methods are preferable to will be published next week. 
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tion which may be obtained by this method, 
no such limit is imposed by the distribution 
coefficient. 

Precipitation i,s essentially a unit opera- ' 
tion. but solvent extraction may be oper- 
ated on a continuous basis or  by repeated 
unit operations, so that while the operation 
will theoretically never be complete it is 
possible to obtain a very high degree of 
separation. Naturally, there is no risk of 
co-precipitation or occlusion, and this is one 
of the features of solvent extraction most 
stressed by its exponents. 

However, it should be stressed that there 
is such a thing as co-extraction. An 
example of this phenomenon has been 
pointed out recently by P. W. West. He 
found that while ruthenium is not extracted 
by benzene containing butyric or caproic 
acid, it is always co-extracted when copper 
is present in the aqueous solution. Fortun- 
ately, co-extraction is much less frequently 
found than co-precipitation. 

Again, there is no possibility of the form- 
ation of a supersaturated solution although 
the separation of a third liquid phase may 
be said to be comparable. This again is 
rather rarely found. Most extraction proce- 
dures are rapid, equilibrium being reached 
in a matter of seconds. Temperature and 
the presence of complexing ions usually 
exert influences similar to those found in 
precipitation methods. 

Solubility Must be Considered 
There are, of course, certain features 

found in solvent extraction which are absent 
in precipitation, e.g. the organic solvent is 
usually appreciably soluble .in the aqueous 
phase, and if the latter has to be examined 
subsequently for other ions, the solvent may 
have to be removed. Then, of course, the 
recovery of the ion from the organic phase 
must be taken into consideration. Usually 
this is easily done-for example, ferric iron 
is readily removed from strong hydrochloric 
acid by ethers 'and not a t  all from dilute 
acid. To recover the iron from an ether 
extract one simply strips the organic solvent 
with acidified distilled water, whereupon the 
iron transfers quantitatively to the aqueous 
phase. 

Another feature is the alteration in phase 
volumes brought about by the mutual solu- 
bility of the two phases. Sometimes this 
factor may become very pronounced. I t  is 
particularly marked, for example, in the ex- 
traction of metals from hydrobromic and 

hydriodic acids with diethyl ether. Yet 
another feature found in inorganic solvent 
extraction procedures is the exothermal 
nature of some of the transference reactions, 
e.g. ferric iron from aqueous to ethereal 
hydrochloric acid. There are many other 
points which deserve attention, such as the 
stability of the inorganic compound in the 
organic phase, the difference in chemical 
reactivity, the limited solubility of many 
metal chelates in organic solvents, etc. 

Apparatus for Inorganic Extraction 
The type of extraction most frequently 

used in inorganic analysis is the single stage, 
or  batch, extraction. Where the solvent is 
heavier than the aqueous layer an ordinary 
separating funnel may be used for repeated 
extractions of the aqueous phase, since the 
organic solvent may be added from the top 
of the funnel and withdrawn from the lower 
portion through the tap. Where the solvent 
is less dense than the aqueous phase, the 
position is less favourable and a special 
funnel of the type used originally by Rothe 
is advisable. 

Continuous extractors are available for 
most operations. These have the advantages 
of being easily set up, requiring little or  no 
attention and being very efficient. Whether 
the organic liquid is more dense or less dense 
than the aqueous solution, these devices 
depend on the use of a source of solvent 
which is continuously distilled, so that the 
pure organic phase passes continuously 
through the aqueous solution and runs back 
into the source vessel. In this way, the ex- 
tractable solute is eventually quantitatively 
removed to the organic phase. 

Continuous extractors are particularly 
effective in systems where the value of the 
distribution coefficient is low, or where the 
solubility of the inorganic compound in the 
organic phase is limited. They are also 
ideal for separations which require much 
manual shaking, in that they can be started 
and allowed to run for an indefinite length 
of time without any attention. 

Countercurrent extraction devices have 
seldom been applied to  inorganic procedures. 
but Spence and Streeton have recently des- 
cribed a micro-rotary extractor and have 
used it for the extraction of uranyl nitrate 
from aqueous solution. The extractor con- 
sists of a glass column with a coaxial cylin- 
der inside. The inner cylinder rotates so 
that when. two liquids pass through the 
annular space in counter current flow. vor- 
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ticss are set up in the continuous phase and. 
when the rate of rotation of the inner cylin- 
der is sufficiently great, the disperse phase is 
broken up into small droplets. These are 
carried into the vortices which then appear 
to  form symmetrical pairs, the individual 
members of which rotate in opposite direc- 
tions. The lighter liquid enters from the 
bottom of the column and collects at  the 
top. while the heavier one enters at  the top 
and is removed at  the bottom of the extrac- 
tor. 

Commercial countercurrent extractors such 
as the Podbielniak centrifugal apparatus are 
available. This extractor works on the prin- 
ciple that the heavier liquid is fed in at  the 
centre of the rotor and moves out under 
centrifugal force while the lighter liquid 
which is fed in at  the perimeter is forced 
towards the centre. The liquids thus move 
in a countercurrent fashion and are inti- 
mately mixed in the contacting elements of 
the rotor. Quiet zones at  the centre and 
the perimeter permit clarification of the 
streams leaving the rotor. 

Inorganic Complexes and Organo- 
Metallic Salts , 

It is well known that hydrated inorganic 
ions are more soluble in water than in non- 
miscible organic solvents such as carbon 
tetrachloride or  benzene, while organic com- 
pounds are more soluble in these same sol- 
vents. unless hydrophylic groups such as 
hydroxyl or*sulphonic acid are present. Each 
hydrated inorganic ion may be regarded as 
surrounded by a shell of water molecu1e.s. 
The thickness and arrangement of these 
water molecules depends on the ion itself 
and on other solution factors. In the solu- 
tion there are then large aggregates of water 
molecules gathered around the cations 2nd 
anions of the salt. These aggregates dis- 
perse the attractive forces between the ions 
of opposite charge and discourage their as;n- 
ciation. thus favouring the solution of the 
salt in water. The characteristic features of 
solutions of inorganic salts in non-miscible 
organic solvents are that the molecules are 
generally un-ionised and that the water 
aggregates are cut down to a few molecules 
of water of hydration or  are entirely absent. 

The features which favour extraction of 
an inorganic compound into an immiscible 
organic solvent are therefore those which 
tend to break up the water aggregates and 
which favour association of the cations and 
anions. One obvious method is to combine 

the cation with an organic reagent which 
forms chelate rings with the metal, satisfy- 
ing the ionic bonding and co-ordination le- 
quirements of the ion, so that a n  uncharged. 
undissociated hydrophobic molecule is 
formed. This type of extraction will be dis- 
cussed later (i.e. extraction of metals as their 
chelate compounds). The formation of 
associated inorganic complexes also favours 
extraction into organic solvents. This is 
particularly marked with the etherjmetal 
halide/halogen acid system. .The  com- 
pound extracted usually has the composition 

H,,, MXn+rn.YH20 

Applications of the Method 

Extractiorl of Iron.-The metal halide 
most frequently extracted into.ether is un- 
doubtedly ferric chloride. Ferric chloride 
was first extracted by Rothe 1892. The  ex- 
traction is fairly efficient for large amounts 
of ferric chloride, but the efficiency 
decreases with increasing dilution. Thus for 
I mg. amounts, only 80 per cent is removed 
in one operation. Nevertheless, it is very 
useful for  removing large amounts of iron. 

There are several disadvantages to  the 
method : the heat of transfer is considerable 
and this combined with the high volatility 
and the inflammable nature of diethyl ether 
makes the operation unpleasant; the volume 
of the aqueous phase may increase by as 
much as 25 per cent owing to  the solubility 
of the ether in the aqueous phase; chloride 
ion concentration is very critical and hydro- 
chloric acid is unfortunately appreciably 
soluble in ether, so that the latter has to  be 
pre-saturated with HCI gas: impurities 
usually present in the ether cause reduction 
of the ferric iron to the ferrous state, in 
which form it is not extracted; and the ether 
layer is less dense than the aqueous phase. 

Consideration of these unpleasant features 
led Dodson, Forney and Swift to examine 
di-;so-propyl ether as an  alternative solvent. 
It has the advantage of being less volatile 
and less inflammable than diethyl ether and 
also it is more efficient. The chloride ion 
concentration is less critical than for the 
conventional solvent, and the solvent is less 
miscible with the aqueous phase. Axelrod 
and Swift subsequently p r o ~ o s e d  PP'-di- 
chlorodiethyl ether as extracting solvent on  
the grounds that it was even less miscible, 
and was more dense than the aqueous phase. 
The acid concentration is not nearly so  
critical as with the first two solvents and the 
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heat effect is not so marked, but the extrac- 
tion is generally thought to be less efficient 
and less rapid than in the previous methods. 

, Wells and Hunter proposed amyl acetate 
as a solvent for the extraction of ferric iron 
from concentrated hydrochlroic acid solu- 
tion, claiming that it is superior to the ethers. 
One extraction removes 99.6 per cent of the 
iron from the aqueous phase and addition 
of concentrated sulphuric or phosphoric acid 
further increases the percentage extracted. 
The heat of transference is negligible, the 
vapour pressure is low, and the flash point 
is fairly high so that even though the organic 
phase is less dense than the raffinate, the 
solvent is more efficient and more pleasant 
to use than diethyl ether. The extraction is 
very rapid. 

An Advance on Ethers 

This solvent is undoubtedly an  advance on 
the ethers. Amy1 acetate removes large 
amounts of molybdenum, tin and moderate 
amounts of vanadium (V). Diethyl ether 
extracts large amounts of Sb, As (111), Au, 
Mo (V), Ti (111) and G e  and moderate 
amounts of Sn (11) and Sn (IV). 

The latest development in the extraction of 
iron from aqueous solution has been the work 
of Aven and Freiser who used tri-n-butyl 
phosphate to extract the ferric thiocyanate 
complex. Co, Cu, Cr  and Zn are removed 
simultaneously, whereas the metals removed 
by the ether solvents and amyl acetate, i.e. 
Mo, Sb. U, Sn, etc., are not extracted. The 
optimum conditions for extraction of the 
iron require that the thiocyanateliron ratio 
should be not less than 6, the temperature 
less than 25" and the pH not less than 1. 

The chief advantages of the TBP method 
are:  rapid extraction; no observable heat of 
transfer; no discernible change of phase 
volume; percentage extraction unaffected by 
iron concentration; and low volatility. The 
disadvantages are briefly: the inflammable 
nature of TBP; the fact that it is less dense 
than the aqueous phase; and the high pH 
requirements. 

Aven and Freiser overcame the disadvan- 
tage of low density by using a 50 per cent 
solution of the TBP in carbon tetrachloride. 
This was more dense than the aqueous layer 
and removed 95 per cent of the iron in one 
operation a t  pH 2. The TBP alone ex- 
tracted 97.4 per cent. The method was 
applied to the determination of aluminium 
in steel. TBP introduced appreciable 

amounts of phosphate into the aqueous 
phase. Tri-n-butyl phosphate has been used 
in several solvent extraction methods in the 
US where it is a relatively cheap solvent. 

Antimony.-Mylius and Huttner first 
showed that a fractional separation of tri- 
and pentavalent antimony could be achieved 
by extraction of the latter from hydrochloric 
acid into diethyl ether. Eighty-five per cent 
of the pentavalent antimony entered the 
organic phase accompanied by 6 per cent of 
the trivalent form. Edwards and Voigt used 
di-iso-propyl ether to obtain a more favour- 
able extraction over a wider range of acid 
concentrations. The removal of the penta- 
valent form is complete in a matter of 
seconds, although a very small amount of 
it is reduced in the process and remains in 
the aqueous phase as the trivalent form. 
The small amount of trivalent antimony 
accompanying the pentavalent form into the 
organic layer may be virtually completely 
removed by one back extraction using more 
dilute hydrochloric acid without any loss of 
the ,high valency form. 

Extraction with Benzene 

West and Hamilton have used the solu- 
bility of antimony tri-iodide in benzene in a 
spot-test procedure to separate it from other 
metals. The extraction takes place from 
sulphuric acid solution. Kitahara has 
shown that trivalent antimony is completely 
extracted from 7N hydriodic aci'd by diethyl 
ether. Cadmium, mercury (11) and tin (In 
are also completely extracted. Bismuth is 
extracted by about 34 per cent. An ether to 
water ratio of 4:  1 is referred to, but it is 
not clear whether this represents one extrac- 
tion. or. more probably. four extractions 
with an equal volume of ether. The latest 
development on the extraction of antimony 
is due to White and Rose. These authors 
used ethyl acetate to extract antimonic 
chloride from hydrochloric acid. 

The procedure appears to be inferior to 
that of Edwards and Voigt however. Several 
extractions are necessary to ensure complete 
removal. Irving and Rossotti have recently 
examined the ether extraction of the group 
111 halides and in re~or t ing on a method for 
the extraction of indium from hydriodic acid 
~olution. they comment that less than 50 per 
cent extraction of antimony (111) occurs 
under the conditions most kvourable t o  the 
indium extraction. Cadmium and tin CII) 
are still completely removed at  this acidity. 
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containing an excess of potassium iodide. 
This last procedure has not been used in a 
quantitative procedure but only as the basis 
of a spot-test for bismuth. 

Tantalum & Niobium.-The separation of 
tantalum and niobium by chromatographic 
methods has recently been reported, and 
more recently attempts have been made to 
achieve the same separation by a liquid- 
liquid extraction method. Milner and Wood 
have reported the extraction of tantalum 
and niobium into certain polar solvents from 
aqueous solutions containing hydrofluoric 
and hydrochloric acid. More recently the 
problem has been taken up by Stevenson 
Hicks. Using di-iso-propyl ketone, they 
found tantalum to extract more readily than 
niobium. In addition to the HCI/HF sys- 
tem they studied those where HN09. 
HzSOI. and HClOa replaced HCl. The 
H2S04/HF system offers the most nearly 
specific separation and purification of tan- 
talum and niobium. When the HISO, is 
5-6M, complete extraction of the tantalum 
is obtained, but the best separation of tanta- 
lum from niobium is achieved from 
HNOI/HF. When the aqueous phase is 6M 
in H2S04 and 9M in HF, 90 per cent of the 
niobium is extracted. This recovery falls to 
40 per cent from 3M H2SOI and 4.5M HF. 
Only iodine, chlorine, bromine, selenium 
(VI), telurium (V), arsenic (111). antimony 
(V) and iron are extracted. Si (IV), Sn (IV). 
Ti (IV), Mn (IT), Zn (IV) and Hf (IV) do 
not extract although these elements usually 
occur with niobium and tantalum. 

Much Superior Method 

However, what claims to be a much 
superior separation method is that of Leddi- 
cotte and Moore. These authors report that 
niobium maf be virtually 
removed from a strong hvdrochloric acid 
solution by means of a sojution of methyl- 
dioctylamine in xylene. Under the same 
c0ndition.s the extraction of tantalum ap- 
pears to be negligible. 

The niobium may be stripped from the 
organic phase after separation from the 
raffinate by re-extraction with dilute hydro- 
chloric acid, nitric acid or sulphuric acid. 
From 8N hydrochloric acid 99.3 per cent of 
niobium is removed by the extraction with 
only ca. 1 oer cent of the tantalum. An 
interesting feature is that niobium does not 
extract from nitric acid up to 10.6M or even 
from 12M sulphuric acid. , .Tantalum does 

not extract from up to. 10.6M, HNOs, but is 
perceptibly extracted from dilute sulphuric 
acid. The strongest solutions extracted in 
Leddicotte and Moore's experiments con- 
tained 1 mg. per ml. of the metals. 

Cobalt.-The solvent extraction of cobalt 
as its thiocyanate complex is fairly well 
known. The metals which extract simultan- 
eously are ircm, nickel, zinc and copper: 
The procedure has been used mainly for the 
colorimetric determination of cobalt. Bay- 
liss and Pickering indicate that the inter- 
ference due to iron may be minimised by 
using a mixed amyl alcohol/ether solvent 
since the inclusion of. the ether minimises the 
extraction of the ferric thiocyanate. The 
addition of ammonium citrate completely 
prevents interference from ferric thiocyanate 
and simultaneously adjusts the pH to the 
most favourable value. Nickel, copper and 
zinc are still extracted but these metals do 
not interfere with the Nitroso R Salt method 
for cobalt. The cobalt can be stripped 
from the extract by 2M ammonium hydrox- 
ide. At pH 3.5, 86 per cent of the cobalt 
is removed by the first extraction. Three 
extractions give 99.7 per cent removal. 

Use of Polar Solvents 

A different line of attack has been used 
by Garwin and Hixson who made use of 
the solubility of cobaltous chloride in 
organic solvents having polar functional 
groups containing oxygen. The solubility 
of anhydrous cobalt in these solvents is 
thought to be due to the presence of a 
hydroxyl group in the alcohols or a poten- 
tial hydroxyl group in ketones and esters. 

It is noteworthy that ethers do not extract 
the Co. The solubility is higher in alcohols 
than in ketones. Garwin and Hixson pro- 
posed a method for the separation of cobalt 
from nickel on a commercial scale by ex- 
traction of the former into capryl alcohol. 
Separation factors of 40-90 and 10-17 were 
obtained in the presence of hydrochloric 
acid and calcium chloride respectively. The 
method is, however, not, likely to be impor- 
tant analytically, since extraction does not 
become appreciable unless the cobalt solu- 
tion is well nigh saturated. Considerable 
evidence is brought forward to suggest that 
it is the blue anhydrous cobaltous chloride 
which is extracted. The saturated solution 
would. of course, favour the breaking down 
of the ionic aggregates and hence favour the 
extraction. 
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Increase in Works Infractions 
But Act's Penal Clauses Not Invoked S a y  Alkali Inspectors 

A LTHOUGH the number of infractions land other commodities, the report states, has 
by chemical manufacturers during the been in excess of supply and many further 

.last year have been substantially greatcr expansions and developments are planned. 
ihan usual, formal notification to the owners Superphosphatcs sales, however, were 
of the wprks concerned has resulted In probably lower than in 1952. It seemed, 
remedial steps being taken, and it has not the report points out, that farmers were now 
been necessary to invoke the pcnal clauses buying fertilisers only as and when they 
of the Act, says the 90th Annual Report oil were required for immediate application 
Alkali. etc., Works by the Chief Inspectors rather than holding supplies in their own 
(HMSO, 2s. 6d. net). storcs. As a result superphosphate storages 

The report records that a large number were uncomfortably full at  the end of the 
of complaints relating to noxious o r  offen- year, but the probability was that these 
sive emissions had been investigated jointly stocks would be rapidly cleared during the 
with the public health authorities. Escapes next sowing season. Commissioning during 
from alkali, sulphuric acid (chamber and the year of two major oil refineries and' 
concentration processes) and muriatic acid large extensions a t  others had resulted in a 
works were limited to maximum concentra- great increase in the output of petroleum 
tions as specified in the Act. There had products. 
been 37 occasions when excessive concen- 950 Works Registered 
trations had been recorded. Two infractions 
related to small processes which were The report records that the number of 
found to be operating without registration. works registered under the Act in 1953 was 
Fifty-seven other infractions related to 950 involving the operation of 1,775 separ- 
scheduled works where the requirement was ate Processes. Compared with 1952, there 
that the best practicable means should be were decreases of 14 in the number of works 
provided and used efficiently so that offen- and of 10 in the number of separate pro- 
sive gases were either eliminated or ren- cesses. Visits and inspections totalled 3,936. 
dered harmless and inoffensive. including 191 special visits by the chief 

inspector (Mr. W. A. Damon) or by his 
No Well-defined Line deputy (Dr. J. S. Carter). Of these visits, 

In the latter cases. there was no well- 376 were to or in connection with works not 
defined line between legitimate and illegiti- registered under the Alkali Act and a further 
mate operation and a decision as to whether 106 visits were to or in connection with 
the conditions constituted an infraction spoilbanks. During the inspections, 1,950 
rested with the district inspector and finally quantitative analyses were made of gases 
with the chief inspector. evolved from the processes in operation, and 

A total of 141 complaints or requests for in addition, 205 special samples were drawn 
t ~ h n i c a l  advice and assistance had been and submitted for detailed examination to 
received. Many of these had come through the Government Chemist, whose services 
the local authorities; others were received were gratefully acknowledged. 
directly from aggrieved persons and some Regret is expressed at the retirement on 
were brought to the Minister's attention by superannuation in November of Mr. H. G. 
Members of Parliament. All had received Howson, who had carried out the duties of 
or were receiving attention. Sixty-three inspection under the Alkali Act for nearly 
cases had related to registered or registra- 26 years with headquarters in Liverpool. 
ble processes, 66 to non-registrable processes Two new appoinments had been made. 
and 19, to spoilbanks. These were Mr. F. E. Ireland, who had had 

Recovery from the 1952 recession, lirst eighteen years' experience in production. 
noted towards the end of that year. had research and development of organic and 
k e n  steadily if not spectacularly maintained inorganic chemicals. and Mr. H. Brigg, who 
during 1953. had had five years' experience in teaching 

Demand for sulphuric acid. nitric acid chemistry and physics and 13 years in chemi- 
dyestuffs. pharmaceuticals. chlorine, nylon cal -industry. With an increased establish- 
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ment of seven inspectors, it had been 
possible to adjust the boundaries to make 
seven instead of the former six districts. 
Some transfers had also been effected. Mr. 
L. M. Mullinger had taken charge of Districh 
I1 (Liverpool), and Mr. G. Tiplady had re- 
placed Mr. Mullinger in District V1 
(London). Mr. F. E. Ireland had been put 
in charge of District I11 (Sheffield) in place 
of Mr. Tiplady, and Mr. Brigg had been 
given the care of the new District VII with 
headquarters in Manchester. 

first place by selenium emissions or by nitric 
fumes evolved during the cleaning of small 
pieces of equipment with nitric acid it was 
not clear, as when advice was asked the 
Medical Officer had already made a survey 
and had established from samples taken in 
the area that there was significant contam 
ination of both soil and vegetable produc:.' 
with selenium up to at least 300 yards fromi 
the source of emissions. Information re- 
garding toxicity of selenium was some- 
what contradictory, but limits for selenium 

Battersea Power Station Visits concentrations proposed by USA investiga- 
tors were 0.5 part per million in soil and 

Visits in connection with processes not 4.0 to 5.0 parts per million in foodstu~s; the 
registrable under the Alkali Act (exclusive threshold of safety for daily ingestion by 
of those to s~oilbanks) were 376, and de- man was suggested to be of the order of 
tailed reports had been submitted to the 7.5 to 1 5 . ~  mg. and it was concluded that 
Minister and, where a local authority had since respiratory absorption was usually 

'been it had been kept more effective, the atmospheric concentra- 
informed. In this field three visits had been tion of selenium be kept below 1 mg. 
paid to Battersea Power Station for the pur- per metre. ~h~~~ were all very low 
pose of assessing the extent and efficiency of concentrations and difficult of attainment. 
gas washing as practised there for the Meanwhile, the only safe procedure was to 
removal of sulphur oxides from the boiler accept the limits set by the USA investiga. 
waste gases. tests were made On each tors. Soil and vegetable samples had been 
occasion and the laboratory records exam- taken jointly and independently by the corn- 
ined so as to enable assessments to be made and the ~ ~ d i ~ ~ l  officer and selenium 
relating to the period that had elapsed since contents determined separately by independ- 
the previous visit. The report reveals that ent analysts. T~ remove doubt, the 
the sulphur contained in 823,000 tons of coal company was in process of installing 
was 7,660 tons. Approximately 3,120 tons 'trace elements laboratory' remote from 
of this were retained in the ash and by the the works and any source of accidental con- 
washing Process. The remainder, 4,540 tons, tamination. BY and large, it was unsafe to 
escaped to atmosphere in the form of oxides say more than that while the position was 

sulphur* and the part in very one to be regarded seriously, panic measures. 
dilute concentration. such as stopping production a t  the works. 

Great activity in the building of new coke unnecessary. Inquiry by the ~ ~ d i ~ ~ l  
ovens and the replacement of old ones by Officer from local practitioners had failed to 
modern batteries is also referred to in the reveal symptoms of selenium poisoning 
report. among patients treated by them. 

Processes for the production of selective 
weed killers by reaction of chlorinated Paintwork Discoloured 
phenols and cresols with chlorinated aliphatic At an industrial village in the North Mid- 
acids had given rise to  complaint in the past, lands outside paintwork had been dis- 
but, however, there had been no complaint In coloured, being worse alongside the adjacent 
1953, a tribute to  the degree of supervision stream and gradually decreasing in intensit! 
given to the conduct of operations. to  the opposite end of the village about a 

Much thought had been given during the mile away. It had been diagnosed as dv: 
second half of the year to the emission of to the blackening of lead-base paints bv 
selenium and its compounds (chiefly selen- traces of hydrogen sulphide in the air. More 
ium dioxide) from certain works, on which recent reports suggested that some iron 
advice had been sought by the local author- oxide, etc.. dust in the air might be settling 
ity. Selenium was used in the manufacture on the paint surface and become converted 
of rectifiers by processes which are highly to  iron sulphide. As a result of low rain- 
secret. Complaint was occasioned by fall for many months practically all the water 
damage to garden produce on neighbouring flowing in the stream had been used for 
allotments. Whether this was caused in the industrial processes and warm eWuent had 
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been released into an almost empty bed. 
Effluent from a coke oven by-product plant 
was put into the stream, first as raw ammon- 
iacal liquor and later as spent liquor. An 
unsatisfactory discharge from a sewage farm 
had added to the difficulties and all circum- 

4.tances had combined to produce a warm 
tream with conditions favourable for putre- 

'taction and liberation of hydrogen sulphide. 

Saltcake Process 

The report reveals that there were 15 
alkali works registered because of decom- 
position of common salt or, to a much less 
extent, of potassium chloride. A total of 
57,700 tons of salt were used in the saltcake 
process compared with 55,600 tons in 1952, 
61,000 tons in 1951, and 73,000 tons in 1950. 
These figures included a small amount of 
potassium chloride. Two works were jointly 
responsible for 28,000 tons of the 1953 total. 
In  calculating the efficiency of condensation 
of the hydrogen chloride produced, allow- 
ance was made for the purity of the salt 
used and the amount of undecomposed salt 
remaining in the saltcake. The figure was, 
moreover, a weighted, not a simple arith- 
metical average, allowance for differing 
throughputs being made in the calculations. 
The figure, 97.9 per cent, compared with 
96.8 per cent in 1952. Tests made by dis- 
trict inspectors throughout the year showed 
an average escape from the absorbers of 
0.097 grain HCI per cu. it., compared with 
a figure of 0.080 in 1952. Eleven infrac- 
tions were recorded, eight relating to the 
provision of the Act that the escape shall 
not contain more than 0.2 grain HC1 per 
cu. ft., and three to the 'best practicable 
means' sections 7 and 27 in that the 
final gases escaping to air were contaminated 
with chlorine. 

Statistics supplied by the National Sul- 
phuric Acid Association Ltd. showed that 
production by both the chamber and contact 
processes had increased by 331,000 tons 
over the 1952 figure, the total of 1,683,000 
tons being the highest figure yet recorded. 
While the increase in the amount of brim- 
stone sulphur burned was slight in com- 
parison with 1952, that of spent oxide was 
substantial and that of pyrites had been 
almost doubled. 

There had been occasions when it had 
been found necessary to draw attention to 
the need for better maintenance of plant- 
in one instance the matter was considered 

serious enough to be regarded as an infrac- 
tion-but on the whole plants had been well 
maintained in a good state of repair. Much, 
overhaul and rebuilding could be recorded. 

Average of all tests made by the alkali 
inspectors on exit gases during the year 
showed an acidity of 1.90 grains per cu. ft. 
calculated as sulphur trioxide. This was 
the highest figure since 1948, the increase 
being due almost entirely to the effect of 
the high tests recorded consequent on dis- 
organisation at  one works. The number of 
infractions, when escapes were found to be 
in excess of the statutory limit of 4.0 grains 
per cu. ft., was 15 compared with six in 1952, 
no less than six being debited to this same 
works. Last year, however, plants were for 
the most part working below capacity and 
were therefore not so liable to .get out of 
hand. 

New Units for Sulphuric Add 
Considerable increase was .shown in the 

amount of sulphuric acid made by the con- 
tact process, most of it being due to the 
coming into operation of new units based on 
the flash roasting of pyrites. Other new 
units were completing and a number of units 
for the production of acid from anhydri\e 
were under construction. An extremely 
interesting plant was under construction at  
one oil refinery which would derive its sul- 
phur from a Girbotol process and from acid 
sludge produced in petroleum, etc., refining. 

Some apprehension was felt in the indus- 
try on account of the increasing bitumen 
content of the sulphur available for acid 
making. Blockages of hot gas filters and an 
increase in the mistiness of the final escapes 
were forecast. 

There had been eleven occasions when the 
escapes failed to satisfy the standards set, 
that for brimstone-burning units the escape 
to air shall not exceed the equivalent of 2 
per cent on the sulphur burned in the case 
of a four-stage system, 3 per cent in the case 
of a three-stage system, and 5 per cent in 
the case of a two-stage system, or the new 
standard for the modern four-stage pyrites- 
burning units, an escape not exceeding 4 per 
cent on sulphur burned subject to a n  over- 
riding maximum of 4 grains as sulphur tri- 
oxide per cu. ft. 

At one four-stage brimstone-burning unit 
plant there were two infractions when the 
escapes were 2.3 per cent and 2.5 per cent. 
In the first instance, scale on the waste heat 
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boiler had lessened the cooling of the gases 
so that they entered the first stage convertor 

rat too high a temperature. The second was 
due to a slip of sulphur dioxide through the 
absorber. At a three-stage brimstone burn- 
ing unit the escape was 4.3 per cent due to 
temporary failure of a sulphur pump. At 
a four-stage brimstone burning unit deteri- 
oration of the catalyst was responsible fof 
an escape of 2.6 per cent. 

A new acid plant commissioned during the 
year operated satisfactorily until attempts 
were made to produce high strengths of 
oleum .when dense emissions of sulphur tri- 
oxide or acid mist occurred. It had been 
found possible to obtain a practically 
invisible exit with a total acidity of about 
2+ grains (as SO,) per cu. ft. if the gases 
from the absorbers were scrubbed in a tower 
packed with Raschig rings and irrigated with 
acid of about 30 per cent strength. In 
these circumstances there was a substantial 
recovery of acid. The precise implications 
of the technique were not fully understood 
and the matter would be followed up. 

Superphosphate Process Infractions 

The' report says there were again nine 
infractions in superphosphate processes and 
the average escape to air from all plants, 
0.120 grain per cu. ft. calculated as sulphur 
trioxide, although not excessive by compari- 
son with other registered processes, remained 
almost twice what it should be. The stan- 

,, dards set were high, but attainable. At one 
works the infraction related to an unduly 
high escape following an alteration in the 
rate of exhausting gas through the scrubbers. 
The provision of additional water sprays 
restored conditions to a reasonably satisfac- 
tory degree of efficiency. 

A high test on another occasion was a 
direct result of the collapse of a waste gas 
flue which reduced scrubbing capacity to 
half the usual amount. As repair had been 
begun and as the escape was of but short 
duration no further action was taken. At 
another works the infraction resulted from 
overloading plus too infrequent cleaning of 
the scrubbers. Satisfactory conditions had 
been maintained since the scrubbers were 
thoroughly cleaned and slightly larger 
sprays provided. The problem at another 
works. against which three infractions had 
been recorded, was more fundamental. Two 
infractions related to a den provided with 
the conventional wooden scrubbers. The 

first resulted from failure of a booster pump 
to ensure adequate pressure at the water 
sprays and the second was due to general 
deterioration of the gas scrubbing system. 
Conditions were now satisfactory. The 
fundamental problem, here, however, related 
to the application of an eductor absorbe:' 

Evolution of Sulphur Dioxide 

The syr;tem had much to commend it. Tests 
made during the year had, however, shown 
that acidities of the gases escaping were. 
as in 1952, far higher than was considered 
satisfactory. Despite attention no further 
reduction could be maintained. Determina- 
tion of the constituents of the escaping gases 
revealed that most of the acidity was due 
to sulphur dioxide, the scrubbing efficiency 
as regarded silicon tetrafluoride, etc., being 
very high. The source of sulphur dioxide 
was at first thought to be the presence of 
this as an impurity in the acid used. Tests 
carried out both at this works and at two 
other works indicated that for reasons not 
yet clearly established, sulphur dioxide was 
produced when certain phosphate rocks were 
treated with sulphuric acid. This matter 
was being followed up and would receive 
comment in next year's report. Three fur- 
ther units for the production of phosphoric 
acid from rock phosphate came into opera- 
tion during the year. 

Of seven infractions at muriatic acid 
works, two related to operations at fibre 
separation or  wool carbonising works, an 
industry confined to the West Riding of 
Yorkshire. 

The number of sulphate and muriate of 
ammonia works showed a further decrease. 
92 compared with 95 last year, and 641 in 
the peak year, 1916. 

The report revealed that a common prob- 
lem in connection with carbon bisulphide 
manufacture related to the amount of sul- 
phur dioxide emitted from retort mouths 
during charging. After a great deal of 
effort and experiment there were now rea- 
sonable hopes of a solution. Success 
depended on the development of a suitable 
charcoal charging valve and while a com- 
~ le te ly  satisfactory type had yet to be 
developed, types at present being installed 
represented a considerable degree of pro- 
gress. The bulk of the pioneer work had 
been done at one very large works, where 
many retorts were now so fitted and com- 
pletion expected by mid-1954. 
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New Company Has Ancient Ancestry 
Chairman Outlines History of Griffin B George 

,A T a luncheon in London on 15 July, to of 76 and left the business of J. J. Griffin 
mark the amalgamation of Griffin & & Sons to his sons Charles and John, who 

-atlock Ltd., W. & J. George & Becker carried it on for some time,.and towards 
Ad.. and Standley Belcher & Mason Ltd., the end of the century we find it incorporated 

the chairman of the new company. Mr. R. as J. J. Griffin & Sons Ltd., and as I first 
McKinnon Wood, O.B.E., described the knew it. it was being managed by John 
ancestry of Griffin & George Ltd. He said: Joseph's grandson, J. Ross Griffin, a friend. ' 

'We date our history back to a curious of my father, married to a relation of my 
title "Griffin's Chemical Museum," which father, and a fahiliar figure of my boyhood. 
came into being in the year 1826. The firm 'After a century precisely, we found 
of Richard Griffin & Co. were publishers Griffin's re-establishing their connection with 
and booksellers for the Griffin Chemical Glasgow. In 1881 John Tatlock went into 
Museum and the younger son, John Joseph partnership with Hugh Baird and founded 
Griffin, wrote some very popular books on the firm of Baird & Tatlock. After some 
science, the most notable having the curious hfteen years the two partners spl'it and Hugh 
title "Chemical Recreations " . . . Baird established himself in. London as 
' Many good things come from the Baird & Tatlock (London) and John Tat- 

northern part of  this island, and this was lock remained in Glasgow as Baird & 
no exception. This John Joseph Griffin was Tatlock (Glasgow), and in 1926 there was 
a man of some note in his day. to such an a marriage between J. J. Griffin & Sons and 
extent that George Smith when he was Baird & T'atlock (Glasgow) and the march 
compiling the Dictionary of National- Bio- of another Scotsman to London. 
graphy found that John Joseph Griffin was 'Now. quite honestly, George & Becker 
one of the 30.000 names to be included in cannot claim quite the ancient ancestry of 
that Dictionary. He was known not only Griffin & Tatlock. They do not quite go 
in this country but on the continent, and back to 1826, but back to 1872, when there 
was quite a notable figure in his time. In was a firm of F. E. Becker & Co. trading 
1848 he left Glasgow and established him- in London. and this firm of Becker was 
self in London, and in fact there are a num- acquired by W. & J. George Ltd., of Bir- 
ber of occasions in this firm of Griffin's mingham. and comparatively recently be- 
which show Scotsmen following the advice came known and traded as W. & J. George 
of that great lexicographer Johnson in & Becker Ltd. They did not appear in the 
marching from Scotland down to London. Dictionary of National Biography. but theirs 

'John Joseph Griffin died at the ripe age is a very respectable ancestry. . . . 

Talking togethe, 
luncheon. left to 
R. H .  Powell, 
Bettinson and 

McKinnon 

before 
right : 
Mr. H.  

Mr.  
Wood 

the 
Mr. 

R. 
R. 
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'We  want to know what new things our 
customers want. We want to be in a posi- 
tion to spend money on research and 
development, and this is very expensive, 
and has to be spread over a big volume 
of production and trade not to be very ex- 
pensive. And so I think we can say that 
it will be greatly to the benefit of the pro- 
prietors, the employees and the customers 
that we shall have this amalgamation to 

,enable us to spread our overheads.' 
The  board of Griffin & George Ltd. is 

as follows: R. McKinnon Wood (chairman): 
H. R. Bettinson (vice-chairman); N. 
McKinnon Wood (managing director); 
N. H. G. Trepte (assistant managing); A. E. 
Lamtert; R. H. Powell (technical director); 
F. H. Agar; H. C. Mayer (secretary); Mrs. 
J D. Lacon; and P. St. V. Tabberner. The 
registered offices are at Kemble Street. 
Kingsway, London, W.C.2. 

First UK Iso-Pentane 
To Provide Aviation Gasoline 

N OW under construction at Stanlow oil 
refinery, Cheshire, is the first plant to 

be built in the UK for the production of 
iso-pentane, which is an important con- 
stituent of aviation gasoline. One of the 
columns, believed to be the tallest of its kind 
in the world, will be 900 ft. high. The main 
contractor carrying out the work for Shell 
is Head Wrightson Ltd.-and the unit is 
scheduled for completion early in 1955. 

Debutanised light platformate will be led 
through a steam preheater to the depen- 

tanker-an 86 ft. column containing con- 
ventional bubble-cap trays-where the pen- 
tanes will be removed as a top product. 
The bottom stream-depentanised light 
platformate-will be run down to aviation 
component storage. The de-iso-pentaniser 
--a 200 ft. column containing 140 Turbo-.. 
grid trays-will receive two streams (the; 
pentane ffaction and debutanised straight-, 
run gasoline), and. produce iso-pentanc as 
the overhead stream. The bottom product, 
consisting of the de-iso-pentanised straight- 
run gaso'ine plus the normal pentanes from 
the platformate. will be blended into motor 
spirit. A sphere is being provided for 
storage of iso-pentane. 

Aviation gasoline. which must function 
efficiently in varying climatic conditions, is 
a blend of highly specialised components 
of different characteristics and the iso- 
pentane from the new plant will replace 
similar material which has hitherto had to 
be imported for blending up  into finished 
aviation gasoline in the UK. In this res- 
pect the new unit is complementary to the 
platformer at Stanlow which came into 
operation last year and, by means of which 
certain gasoline fractions are converted into 
other valuable aviation blending components. 

Expected to cost nearly £500.000. the new 
plant will contribute substantially to the 
versatility of the refining system at Stanlow. 
already one of the most comprehensive re- 
fining complexes in the world. With an out- 
put of nearly 5,000;000 tons a year of 
various oil products Stanlow is the largest 
of the four Shell refineries in the UK whose 
combined annual capacity totals 11.000.000 
tons. 
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FORSCHUNGSBERICHTE DES WIRTSCHAFTS- 
UND VERKEHRSMINISTERIUMS NORDRW 
WESTFALEN No. 58. HERSTELLUNG UND 
UNTERSUCHUNG VON STEINKOHLEN- 
SCHWELTEER. By the Gesellschaft fiir 
Kohlentechnik mbH, Dortmund. 
Westdeutscher Verlag. Cologne. 1953. 
Pp. 63. DM. 13.75. 

Research into low temperature carbonisa- 
tion has recently been stimulated by the fact 
that this process can be applied to coals 
which are not suitable for treatment by the 
usual high temperature method. However. 
in spite of the value of the coke produced 
by low temperature carbonisation as a 
smokeless fuel. this process has not proved 
economical in Germany. Research has 
therefore been directed towards a more 
profifable utilisation of the tar. and this gov- 
ernment publication reports experiments on 
its detailed analysis by distillation and other 
methods. The book also includes descrip- 
tions of the various types of plant used for 
low temperature carbonisation and gives a 
brief history of the process.-J.C.P.S. 

ORGANIC COATING TECHNOLOGY. VOL. 1. 
By H. F. Paync. John Wiley & Sons 
Inc.. New York; Chapman & Hall Ltd., 
London. 1954. Pp. 674. 80s. 

This is the second large treatise upon the 
\ubject of protective coatings to be published 
In the first half of this year. a certain indica- 
tlon of the growing importance of coat~ng 
technology. A companion volume to that 
under review is to be published later. and 
together they will constitute an  outline of 
!he theory and practice of organic coatings. 
4lthough intended for the student and the 
iresh recruit to industry almost no historical 
introduction has bcen included and on the 
whole the author is to be applauded for his 
decision to discard all information not of 
immediate practical interest. 

Scattered throughout the book a t  the 
kginning of each chapter. like the aphor- 
Isms printed upon commercial calendars. are 

passage.; which the author is pleased to call 
' random thoughts,' the tone of these 
passages being set by the extraordinary 
dedication on the title page. The object of 
these homilies, whose occurrence must be 
unique in a scientific textbook, is'apparently 
to remind those struggling only with the 
temporal demon corrosion that there are also 
spiritual conflicts to be resolved. These 
thoughts are marked by an  extravagance of 
language. banality of theme, contempt for 
the normally accepted rules of grammar and 
a total irrelevance to the remainder of the 
text. 

The text itself, however, is as precise, 
factual and reliable as the thoughts are 
vague, although it bristles with such un- 
pieasant hybrid introductions to technical 
jargon as ' flexibiliser ' and ' brushability.' 
Until the second volume is published it will 
be impossible to discover what gaps, if any, 
have been left in the outline; but if we may 
judge from the excellent coverage of the first 
volume, these will be small and unimportant. 
Many may hope to find in a book of this 
type a chapter discussing the subject from 
the user's point of view; a review of coatings 
selectcd from the point of view of their 
ability to protect specific materials under 
certain adverse conditions. This would be 
in effect a summary of the collected experi- 
ence of the resistance of organic coatings 
and could be of the greatest value. Such 
a chapter does not appear in the present 
volume. but it is t o  be hoped that something 
of this kind may be included in the second 
volume. 

The book opens with an account of the 
fundamental theory of film formation. both 
clear and pigmented layers being dealt with. 
A discussion of the relationship between 
molecular structure, dipole moment and the 
properties of organic films is included. There 
follows in the second chapter a description 
of those vegetable and marine oils which 
may be used in the production of protective 
coatings. The treatment here tends to be 
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rather theoretical in character, the structure by human hair, and the other with the diffu- 
of the oils being discussed in some detail sion of a dye into keratin. Examples of the 
without more than a mention of the methods use of new methods are also given in papers 
by which these structures have been estab- dealing with the use of the film balance in 
lished. Thus, although fractional distilla- the study of dyeing processes and the use 
tion is mentioned, chromatography and of the. Hartley-Robinson models as an aid 
infra-red analysis are ignored. There are to solution of some of the stereochemical. 
many specimen analyses of typical oils in- problems in dyeing. The importance G,-* 

cluded in the text, and the methods of developing methods of dyeing the newer syn- 
obtaining these analyses are. given in the thetic fibres is reflected in papers dealing 
chapter entitled 'Test Methods ' at the end with the absorption of non-ionic dyes by 
of the book. polyethylene terephthalate, the dyeing of 

Other chapters are devoted to the subjects ~ 0 l ~ a c r ~ l o n i t r i I e  fibres with anionic dyes 
of varnishes, dryers, solvents, plasticisers and and the dyeing of synthetic polypeptides. 
synthetic resins, each class of the last named Papers on the n~echanism of dyeing include 
being given a separate &aptera Through- contributions on aspects of the dyeing of 
out the text there appear typical analyses, cellulose acetate rayon, the combination of 
tables of properties and formulations for acids with keratin, calorimetric studies of 
specific coatings, so that it is possible to the reaction of a dye with amino acids and 
carry out a comprehensive programme of diffusion into and out of fibres. Other 
practical work in following the outline. papers are concerned with the absorption of 

Less familiar topics such as the technique dyes on crystals, solubility and activity of a 

of resinography, the microscopica~ examin- dye and the selective absorption of optica1 

ation of sections of synthetic resins, are also antipodes by 
covered in the treatment. AIthough many Papers on tanning deal with diffusion Pro- 
of the formulations are based solely upon cesses, the tanning of monolayers, the inter- 
American products, nevertheless this book action of tanning materials with collagen, 
will be of the greatest use to all those whose the hardening of gelatin, the reaction of basic 
work is connected with the manufacture or chromium salts with hide protein, and the 
application of organic C O ~ ~ ~ ~ ~ S . - J . R . M .  significance of mucoid material in hides and 

skins in relation to tanning processes. 
THE PHYSICAL CHEMISTRY OF DYEING AND Not the least interesting parts of this 

TANNING. Discussions of the Faraday volume are the discussions following the 
Society No. 16, 1954. Aberdeen Uni- papers. These include comments on the 
versity Press Ltd. Pp. 225. 35s. effects of interrupting certain dyeing pro- 

The Discussions of the Faraday Society cesses, the nature of the bonds between fibre 
are well known as a means of assessing the and dye, and definitions of the term 'tan- 
present position of a particular aspect of ning.' While of primary interest to the 
physical chemistry and for suggestions as to research worker in the fields of dyeing and 
further lines of research and methods of tanning, the chemist engaged in these two 
attack. The present volume, consisting of industries will find much to interest and 
papers and discussion at a recent meeting at stimulate in this volume.-W.R.M. 
Leeds, is no exception to this general rule. 
Following a general introduction by Sir Eric 
Rideal, in which many of the basic problems I,, a review of  ~ ~ l ~ ~ b ~ ~ h  der organ- 
of dyeing and tanning are outlined, the jschen Chemie ' by P .  Karrer, pblished on 
papers deal with a wide variety of ~ h ~ s i c o -  10 April (THE CHEMICAL AGE, 1954. 70, 843) 
chemical aspects. under the initials J.C.P.S.. it was stated that 

About two-thirds of the papers are con- the structrtre o f  the trimer o f  glyoxal had 
cerned with dyeing. Two are concerned been given incorrecdy. Professor Karrer 
with the kinetics ef absorption, one dealing has drawn our attention t o  this statement, 
with acid absorption by wool, the other on and our reviewer acknowledges his error, due 
absorption of water and aqueous solutes by to his confusing the structure o f  this com- 
dry viscose. The use of techniques utilising pound with that of cis-naphthodioxane. 
radioactive tracers is illustrated in two Apologies are due, both to  P r o f e ~  
papers, one of which deals with the absorp- sor Karrer and to  any of our readers who 
tion of sodium sulphate and sulphuric acid were rnisled by this statement. 
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June Steel Production 
Steel production in June averaged 371,700 

,ons a week. which represented an annual 
rate of 19,338,000 tons. This is the highest 
figure ever achieved for the month of June, 
although it is slightly below the May rate as 
the Whitsun holidays affected production in 
some areas. Pig iron production reached 
the highest rate ever achieved of 233,200 
tons a week. compared with 231,400 tons 111 

.May. 

Standard Microchemical Apparatus' 
Part G.l of the BS. 1,428 series ('Micro- 

chemical apparatus') specifies heating and 
cooling blocks of aluminium or light alloy 
for use with microchemical combustion 
boats. crucibles, filter-crucibles, beakers and 
centrifuge tubes. Full dimensions are given 
for a Type 1 block without holes and a Type 
2 block consisting of a base and four inter- 
changeable tops with holes of varying dia- 
meter and depth. Glass covers are speci- 
fied for both types and an Appendix recom- 
mends a lifting tool and mountings suitable 
for the Type 2 block. Copies of this new 
part may be obtained from the British Stan- 
dards Institution, Sales Branch, 3, Park 
Street, London, W.l, price 2s. 6d. 

New Plant for Oil Additives 
The Distillers Co. Ltd. and the Oronite 

Chemical Company of San Francisco, USA, 
announce the formation of Orobis Ltd., a 
jointly owned company, now constructing a 
plant for the manufacture of lubricating oil 
additives at Hull. A complete range of 
lubricating oil additives, as manufactured by 
Oronite in the United States, will be manu- 
factured and marketed by the new company. 
Facilities will include a fully equipped 
engine-testing and customer service labora- 
tory. 

Natural Gas Prospecting Licences 
Five prospecting licences covering an area 

of 942 sq. miles in north-east Lincolnshire 
for drilling for natural gas have been granted 
to the D'Arcy Exploration Co. Ltd. on behalf 
of the Gas Council. Mr. Geoffrey. Lloyd, 
Minister of Fuel and Power. told the Com- 
mons recently. Applications for six more 
licences were under consideration, he added. 

New Agency Agreement 
An agency agreement has recently been 

signed between the Engineering and Indus- 
trial Oil Processing Research Co. Ltd. and 
the Hamburg firm of Hermann Bauerrneister. 
The agreement extends to the former com- 
pany the sole representation for the UK and 
certain Commonwealth territories for the 
sale of vegetable oil milling equipment 
manufactured by this firm. Equipment in- 
volved consists of seed cleaners, seed crush- 
ing and flaking rollers, cake breakers, ham- 
mer mills and oil seed meal grinding and 
sifting equipment. 

Practical X-ray Crystallography Course 
A course in Practical X-Ray CrystaUo- 

graphy is to be held at Battersea Polytechnic 
physics department beginning on Tuesday, 28 
September. It will consist of lectures, 
demonstrations, and practical work and will 
occupy about 54 hours. The course is in- 
tended for graduates and others suitably 
qualified who require practical experience in 
X-ray crystallography. Application should 
be made to the head of the department, 
and enrolment, which may be made by post, 
should be made as soon as possible. The 
fee for the course is £2 5s. 

Chemical Workers' Savings 
One of the best industrial savings groups 

in Scotland is at the Ardeer factory of Im- 
perial Chemical Industries Ltd., where more 
than £638.000 has been invested in National 
Savings since the group was formed in 1940. 
In addition, more than £4,000 is deposited 
weekly in the Ardeer branch of the I.C.1- 
Savings Bank. 

Open Days at Teddington 
An exhibition of the work in progress a t  

the Chemical Research Laboratory, at  Ted- 
dington, Middlesex, may be seen during s 
series of open days to be held there from 
28 to 30 September. Applications from in- 
dustrial firms for invitations to the follow- 
ing sessions, should be sent to the director 
not iater than 31 August: Tuesday, 28 Sep- 
tember. afternoon only, 2.30-5.30 p.m.; Wed- 
nesday. and Thursday, 29-30 September, 
morning, 10 a.m.-1 p.m., afternoon, 2.30- 
5.30 p.m. It is stated that firms already on 
the mailing list need not re-apply. 
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OVERSEAS 
Explosions at US Factories 

Ten persons were killed, and more than 
30 injured, in a series of explosions at a 
fireworks and munitions plant at Chesterton. 
Maryland, on 16 July. On the same day, an 
explosion at a fireworks factory in a suburb 
of Chicago killed three and injured two. 

Turkish Cement 
Preparations are proceeding for the con- 

struction of a cement plant in Mugla pro- 
vince, Turkey, with a capital of fT5,000,000. 
of which fT1,250,000 will be subscribed by 
the public, and the balance by the Turkish 
Cement Industry Joint Stock Company. The 
plant will produce 250 tons a day. 

Mombasa Refinery Plans 
Mr. Arthur Hope-Jones, Kenya's Minister 

of Commerce and Industry. will be coming 
to  Great Britain in the first week of 
August, and will discuss departmental 
matters with British firms. The most impor- 
tant of these is the future of the proposed 
refinery a t  Mombasa. which was projected 
by Royal Dutch/Shell after the Persian oil 
dispute, but which is a t  present in abeyance. 

South African Phosphate 
Production is expected to begin towards 

the end of the year a t  the plant of the 
Government-sponsored Phosphates Develop- 
ment Corporation (Foskor) at Phalaborwa in 
the Letaba district of the Transvaal. 

  lass & Plastics Adhesives 
Chlorosilane adhesives, which are being 

investigated at the US Naval Ordnance 
Factory a t  Silver Springs, Maryland, are 
said to act as strong bonding materials for 
glass and plastics. It it stated that the com- 
pounds, which are based on allyltrichloro- 
silane, have shown superior bonding 
strength to that of both epoxy. phenolic 
and polyester resins, under test conditions. 

Zinc Production in US 
Mine production of recoverable zinc 

from domestic mines in the United States in 
April decreased 5 per cent from the March 
output of 39,000 short tons. Total output 
for January-April was 157,200 tons or a 
monthly average of 39,300 tons, compared 
with 44,600-ton monthly average established 
in 1953. 

Italian Mercury Exports 
Exports of Italian mercury from Januar! ' 

to the end of April showed a 200 per cent., 
increase over the same period in 1953. 
Supplies to  the US for this period increased 
from 98.3 tons in 1953 to 602.5 tons this 
year, while British purchases went up from 
99.6 tons to 240.8 tons. The expansion. 
which is expected to increase still further, is 
due to the utilisation of mercury in the 
production of atomic energy. 

Manganese Mines Close in India 
Sixty-three out of 200 manganese mines in 

Madhaya Pradesh, India, have closed during 
the past five months, as  a result of the 
appearance of Russia, Brazil and other 
countries in the international market. 

Gypsum in Nova Scotia 
The National Gypsum Co. of New York 

has announced that its $6,000,000 develop- 
ment programme for new Nova Scotia 
gypsum deposits will be ready for full-scale 
quarrying operations next spring. 

Esso Cut Refining Output 
Esso Standard Oil Company, the largest 

refiner in the US, is planning to reduce the 
amount of crude oil it processes. The com- 
pany is expected to cut back its refinery runs 
by 35,000 barrels a day. 

Oil Prices Increased 
Increases in crude oil purchasing prices 

in several of Alberta's oilfields are announced 
by Imperial Oil Ltd. The new prices repre- 
sent an  increase of one cent a barrel in 
the Acheson, Armisie, Golden Spike and 
Leduc fields, and an increase of 3+ cents in 
the Excelsior field. 

Mining Company's 300th Birthday 
Three thousand guests are to  be enter- 

tained a t  festivities which the Norwegian 
mining company Lokken Verk are holding 
to celebrate the 300th anniversary of its 
creation. Lokken Verk operate Norway's 
biggest pyrites mines near Trondheim, where 
about 300,000 tons of pyrites a year are now 
mined. Some 300 of the 1,500 employees of 
the company who have completed 30 years' 
service are to receive jubilee medals of gold 
produced from the mines. 
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PERSONAL 
PROFESSOR R. M. BARRER has resigned his Economics, and an associate of the Incor- 

post as professor of chemistry at Aberdeen porated Sales Managers' Association. He 
*~niversi t~ on his appointment to the chair was appointed northern area sales manager, 
,of physical chemistry a t  Imperial College, in Newcastle, in July last year, and takes 
London. Professor Barrer, who takes up his up his new appointment in Hull on 
new appointment on 1 October, is a native 1 August. 
of willington, New Zealand, and before 
going to Aberdeen in 1949 was reader in 
chemistry at London University from 1946 
to 1949 and head of the chemistry depart- 
ment at the Technical College, Bradford, 
from 1939 to 1946. He has been governor 
of the Rowett Research Institute, Aberdeen. 
since 1950. 

Among nine British scientists who will 
shortly take up research fellowships in 
America under the technical assistance pro- 
gramme sponsored by the FOA are the fol- 
lowing: DR. F. M. DEAN, lecturer in organic 
chemistry at Liverpool University, to Uni- 
versity of California; DR. R. F. EVANS, CRL. 
to Purdue University; DR. V. A. KNIVETT. 
CRL. to University of Winsconsin; DR. 
E. M. THAIN, an organic chemist at the Lister 
Institute. to University of California; and 
DR. J. OWEN, a micro-wave spectroscopist. 
of Magdalen College, Oxford, to University 
of California. 

MR. C. E. TAPSCOTT CRIDLAND, chairman 
and managing director of a group of com- 
panies including Aldis Brothers Ltd., of Bir- 
mingham, has been elected president of the 
Scientific Instrument Manufacturers' Asso- 
ciation for 1954-55. He has served on the 
Association's Council since 1949. 

The trustees of the Ciba Foundation have 
appointed PROFESSOR F. G. YOUNG, profes- 
sor of biochemistry in the University of 
Cambridge, and PROFESSOR A. HADDOW. 
director of the Chester Beatty Institute, to 
the executive council of the Foundation to 
assist in its scientific work. 

Blundell, Spence & Co. Ltd. announce the 
appointment of MR. TERENCE B. COLLINS as 
the new manager. Hull sales area, to  suc- 
ceed MR. A. C. WALTON who has held the 
post since 1950. Mr. Walton is shortly to 
retire. having been in Blundells' service since 
1906. Mr. Collins, aged 27, was born in 
Hull, is an M.A., with 1st-class honours in 

To  replace MR. M. LANGSTRETH, the re- 
tiring general manager of Dunlop Cotton 
Mills Ltd., a management board of three 
men with upwards of a quarter of a century's 
service have been appointed. They are 
MR. JACK DYSON, who was a fir.st-class silver 
medallist in spinning and subsequent pro- 
cesses when he went to the spinning depart- 
ment at Rochdale in 1921 and has been-pro- 
duction manager there for the last eight 
years; MR. ARNOLD FLETCHER, who has been 
with the company for 25 years, and for the 
last four years has divided his activities 
between cotton buyer at Rochdale and pro- 
duction manager at the Bidston Mill; and 
MR. LESTER PICKUP, who was appointed 
technical manager eight years ago after 
seven years as technical superintendent. 

From 26 July Press inquiries to the British 
Iron and Steel Research Association should 
be addressed to Mrss I. M. SLADE, informa- 
tion officer. MR. MAX DAVIES, who joined 
the Association in 1947 and created its pub- 
lic relations service. leaves at the end of 
July to become editor of the ' Petroleum 
Times.' 

MR. F. L. THURSTON-MOON, who has been 
an active member of their staff for many 
years, has been elected to the board of 
R. H. Cole & Co. Ltd. 

0 bituary 
M. AUGUSTE DUTREUX, president of the 

SociCt6 Anonyme des Pneumatiques Dunlop, 
Paris, and a pioneer of the French motor 
industry, has died in his 82nd year. A native 
of Luxembourg. M. Dutreux has bequeathed 
to his adopted country the Chgteau de la 
Celle-Saint-Cloud. 

MR.. GEORGE H. SCHULER, an authority 
on dyes and director of the E.I. Du Pont de 
Nemours & Co.'s dyes and chemical divi- 
sion, has died in Delaware hospital, aged 59. 
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STAUFFER Chemical Company, 380 Madi- 
son Avenue, New York 17, have recently in- 
creased its production facilities to offer 
commercial quantities of percholoromethyl 
mercaptan (PMM). This reactive intermedi- 
ate has a list of potential uses in such 
products as lubricants and fuel additives, 
biocides, rubber additives, dyes or dye inter- 
mediates. The primary chemical activity of 
PMM centres about the reactive sulphur- 
linked chlorine atom. As a result it will 
react with amides, imides, olefines, thiols, 
xanthates, sodium alkoxides, and all amines. 
Substituted guanidines are also obtainable. 
A technical bulletin describing the properties 
and reactions of this interesting sulphur- 
chlorine aliphatic is available. 

USE of plastics in the manufacture of cables 
are reviewed in an interesting 16-page book- 
let, 'The  Application of Plastics in the 
Cable Industry,' published by the Telegraph 
Construction and Maintenance Co. Ltd. The 
contents are restricted to the consideration 
of those thermoplastics which have been 
developed during the last 20-25 years and 
are of special interest to the cable maker. 
The comparative properties of polythene 
and PVC compounds, materials most exten- 
sively used in cable manufacture, are dis- 
cussed, and there are separate sections 
describing the merits of polythene insulated 
power cables, PVC insulated and sheathed 
wiring cables, polythene insulated PVC 
sheathed wiring cables, and polythene insu- 
lated and sheathed cables for telecommunica- 
tion. * * *  
T H E  part played by the well-known firm of 
Wm. Butler and Co. (Bristol) Ltd., of Silver- 
thorne Lane, St. Philips, Bristol, 2, in the 
pioneering work and development of coal 
tar distillation and the production of basic 
raw materials for the organic chemical in- 
dustry. is described in a fascinating book 
which has been written by Mr. T. Howard 
Butler to mark the company's centenary. In 
a brief foreword the author, who recently re- 
tired from active business, reveals that it had 
always been his intention that when the com- 
pany reached 100 years of its existence in 
1943, he would write a history of its pro- 
gress over that period. When this time 
arrived, however, they were in the throes of 

Announcements 
World War 2, and the task had to be post- 
poned. No  more appropriate time, he felt, 
than the Coronation year of Queen Elizabeth 
could have been chosen for the work. I r  
the book's first three chapters Mr. Butler 
highlights events during what he calls the 
three periods of the company's progress, viz., 
1843-1889, 1889-1921 and 1921-1953, which 
he describes as a history of the coal tar dis- 
tillation over the last century. The fourth 
chapter is concerned with other activities 
such as rosin distillation, the manufacture of 
naval stores and wood tar and disinfectants, 
the importation and distribution of petro- 
leum and the production of lubricating oil. 
Another chapter reviews the company's 
transport equipment, and personalities and 
research are dealt with in remaining chapters. 
Illustrated with nearly fifty photographs, the 
book is printed on art  paper, and is cer- 
tainly an important contribution to the 
literature now being produced on the history 
of contemporary industrial enterprises. 

MANUFACTURERS of ball and pebble 
mills for nearly half a century, Steele and 
Cowlishaw Ltd.. of Hanley, Stoke-on-Trent, 
have issued a new catalogue covering the 
Steel-Shay range of products. 

BOTTLES of solidified liquids or cylinders 
of gas can be heated either throughout their 
length o r  in sections in a new low-tempera- 
ture oven designed by the General Electric 
Co. Ltd. It is made in two semi-cylindrical 
sections. one of which is hinged so that it 
can be opened to admit the charge. The 
oven, which has Inconel sheathed wire heat- 
ing elements. is well lagged between , the 
inner and outer mild steel casings. The 
elements are arranged in eight sections giving 
a total load of 10 kW. This load can be 
applied in $ stages of any desired combina- 
tion. Main connections are taken to 
terminal boxes on the outer casing and inter- 
connections are carried in a flexible metal 
tube. T o  limit the temperature a t  the sur- 
face of a charge the unit is designed to give 
minimum heat transfer by radiation. It 
operates a t  temperatures up to 300". Tem- 
perature is controlled by capillary type 
instruments and any switching sequence can 
be arranged. 
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Law B Company News 
Commercial Intelligence 

Increases of Capital 
The following increases in capital have 

been announced :-W. H. LEGAT LTD., from 
f 16.725 to £26,725; POLYMER (UNITED KING- 
DOM) LTD., from £30,000 to £100,000; SIKI 
LTD., from £20,000 to £40,000; PARAZONE 
Co. LTD., from f 17,500 to  £ 70,000. 

Changes of Name 
The following changes of name have been 

announced : -DROPTIC LTD. to F. W. ROBIN- 
SON (PRODUCE) LTD., on 10 June. COUNTY 
PERFUMERY CO. LTD.. to COUNTY LABORA- 
TORIES LTD. on 1 June. 

Company News 
Laporte Industries Ltd. 

Approval was given a t  a recent meeting 
of Laporte Industries Ltd. to a one-for-three 
scrip issue. 

Anglo-Greek Magnesite Co. Ltd. 
The accounts of the Anglo-Greek Mag- 

nesite Co. Ltd. for the year to  ,31 March. 
1954, show a group net profit of £13,532 
(against £5,148 for the previous year) after 
tax. The dividend is 5 per cent (against 
4 per cent). 

Distillers Co. Ltd. 
In a preliminary statement for the year 

ended 31 March, 1954, the Distillers Co. 
Ltd. announce group manufacturing and 
trading profits of £ 19,717.540 (compared 
with £13.030.747 a year ago). The net 
balance attributable to the group, after out- 
side interests, is up from £4,101,072 to 
27,316,549. after a substantially higher taxa- 
tion charge. A final dividend of 8 215th~ 
pence per 4s. ordinary share. or  17+ per 
cent is recommended, making 1s. or 25 per 
cent for the year. compared with 10415th~ 
pence, or 22+ per cent last year. 

British Tar Products 
The directors of British Tar Products 

Ltd. have recommended a final dividend of 
20 per cent to make 25 per cent for the 
year ended 31 March, 1954. This compares 
with 173 per cent final t o  make 22+ per 
cent for the previous twelve months. 

J. C. & J. Field Ltd. 
A dividend of 30 per cent for the year 

to 31 March, 1954, is announced by J. C. 

and J. Field Ltd. The group profit. after 
all charges. including tax, was f62.392 
(against £41.008, for the previous year). all 
attributable t o  the holding company. The 
directors also announce a scrip issue in 
ordinary and ' A ' non-voting ordinary 
shares. which will capitalise £ 137.500 from 
reserves. These will be distributed in the 
proportion of one ordinary and 10 ' A '  
ordinary shares for every nine shares now 
held. Both ordinaries will rank for divi- 
dends for the year to 31 March. 1955. 

P. H. Galloway Ltd. 
A trading profit of £1 1 (compared with a 

loss of £2,890) is shown in the accounts of 
P. H. Galloway Ltd. After deducting direc- 
tors' emoluments and a figure for deprecia- 
tion, there is a net loss of f8.851 (against 
£ 10.707). 

Market Reports 
L o ~ ~ ~ ~ . - A c t i v i t y  on the industrial 

chemical markets has been fairly well main- 
tained during the past week although the 
scale of deliveries has been very much cur- 
tailed due to the proximity of the annual 
holiday period. Nevertheless, there has 
been fair interest in forward business and 
the flow of export inquiry continues to be 
satisfactorp. Among the soda products 
hyposulphite. chlorate and dichromate have 
been moving well. and most of the potash 
chemicals are finding a ready outlet. 
Although the market for pitch is quiet the 
demand for the coal tar products. both on 
home and export account. has been good 
and prices generally are unchanged. with a 
firm undertone. 

M A N C H E S T E R . - ~ ~ ~ ~ ~ Y  price conditions 
have been maintained on the Manchester 
market for heavy chemical products during 
the past week and buying interest covering 
a fairly wide range has been reported. 
Deliveries of chemicals to a number of con- 
suming establishments in the textile and 
other leading industrial outlets have been 
affected to  some extent by holiday stoppages, 
but in spite of this the movement of sup- 
plies has been reasonably satisfactory. No 
more than a moderate weight of new busi- 
ness has been placed in fertiliser materials. 
but the call for most of the light and heavy 
tar products has again been on steady lines. 
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'Professor Leeds then showed the Society an easy 

Just method for 
The Detection of Minute Traces of Water in Alcohol. 

Anthraquinone is not only converted into 
hydroanthraquinone by zinc dust and caustic soda, 
but also by treatment with sodium amalgam. When 
the hydroanthraquinone so formed is  brought into 
contact with water, there is formed a clear dark 
red solution of sodium hydroanthraquinone.' 

Industrially as well as scientific- 
ally, the determination of traces 
of water has acquired much 
greater significance than it had in 
1879, when this paragraph ap- 
peared in the first volume of 
the Journal of the American 
Chemical Society. 

The preferred method of mois- 
ture determination to-day is that 
developed by Karl Fischer. B.D.H. 
has devised simplified methods 
for its application and supply 
prepared reagents ready for use. 

A booklet on the method may 
be obtained on request. 

THE BRITISH DRUG HOUSES LTD. B.D.H. LABORATORY CHEMICALS GROUP POOLE DORSET 
LCIPI'I 
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A D V E R T I S E M E N T S  

SITUATIONS VACANT 
The engagement of persons answering t h m  ad~crtinCnwM8 
must be made through a Lixal O f l e  of the Mininlry ef 
Labour or a Scheduled E m  [oymcnt Agenry af Ihe applicanl 
M a man aged 18-64 m w k i v e .  or a woman aged 18-69 
i f idwive ,  udtr! ,  he 01 she, or the employment, i n  ezcepied 
from Wu pronunom of the Notifications of Vaean&es 
Order, 1952. 

A. BOAKE, ROBERTS& CO.. LTD., LONDON, E.15, 
reouve SENIOR CHEMISTS for tl~t!~r I'roccss I)c~volo~)- 

ment i)epartment,. 'I'lrrse al)pointments \vould al)pe;rl to 
qualified nlen with sornc: years of rslwrienre of organic 
chemistry, src!king the 0111)ort,unit\- to lend a tea111 in 
.developing new projrcts fronr l:iboiatorY to plant sc.alt., 
so as to provide I I ~ W  or i~nl)roved products. Thq 
mininiutn sirli~ry envisaged is Ex00 ])car :&nnr~ln. 

The ('ompany :rlso rrcluires ASSISTANT CHEMISTS 
1.0 participate in these ~)rojects. Industri;rl c.l~r~nical 
experience is desirable in t,la*sr al>poir~tl~~t:~~t,s. Minimum 
salary is E550 per ;innunr. Al~l~lic;~tions in tic-tr~il to 
PERSONNEL MANAGER. 

RITlSH TITAN PRODUCTS COMPANY, LIMITED - 
-u ,antling Heavy (:hrlnir:ll lndust ry h n s  BJL rapicily c . I  

vacancirz Tor the follo\ving Senior Sttiff positions:- 

GRADUATE CHEMISTS AND CHEMICAL ENGINEERS 
to  assist, in the clevrloltnrrnt and control of (:li(.n~ic:d 

l3l$rnt 01)er:rtions at  its 
(;ri~nsI)y (1,incs.) 

illld 
l$i1lingha1111 (('o. 1)1trt1:11n) 

Ysrtorirs. 

Applicants sho~alcl ~~referahly 1 1 ~  u ~ ~ d r r  30 years of age, 
and previor~s rsperience of (:l~enuc;~l I ' l s ~ ~ t  work would 
be useful but not esst.ntinl. ('onditions of work and 
servirr lire very :~t,tr;rctive. lrnd there stre Stall' 1$on11s 
;tad Snl,erannuation Srhcna.s. ( ' o m n ~ c t ~ c i ~ ~ g  s:rl:~ry 
dependent on ;~gc!, clu;~lifIc::rtions ;~ncl c.sl~c.rie~~c'cb. 

Apl~lic-otion for1113 may I)(. ot~tainrd fro111 tllr 
PERSONNEL MANAGER. 

BRITISH TITAN PRODUCTS COMPANY, LIMITED, 
KRONOS HOUSE, 

COPPERGATE, YORK. 
- 

A R I B B E A N - \ ' ; I ~ ; ~ ~ ~  for CHEMICAL ENGINEER 
C w i t h  new (!i~nnclinn ;rlu~nin:r 1)lir11t ill  .J:t~n:~i(.i~. .\IIIs~, 
have 1)egree irntl a t  Ic!ast. two yc,;lrs' ol~erating esln?rirll~~c~ 
and hc. i~~clinrd to ~~rod~~c . t ion  rirtl~er t11:in rrw,irrcI~. Age 
25-28. Exccllrnt prospects, starting ?i;ll:rry not, lrss th:in 
E1,200-\Vril(! NORTHERN ALUMINIUM, BUSH HOUSE, 
W.C.2. for initial intc~\.ic.\v in I.onclon. 

-- - - - 

C H E M I S T  with honours degree required for research 
into component wear probleans using radio-active 

methods and also other allied investigations. The 
position is most snitable for :L yorang gr:~tlu;ite without 
~revious ind~~str ial  exaerience. hat  who has ;r uenr~~r~e  
interest in rest:arcl~ of 'this n:rti~re. Ple:lse reply, st,ating 
age, qnalifications and experience, to Personnel Manager, 
JOSEPH LUCAS (ELECTRICAL) LTD., GREAT KING 
STREET. BIRMINGHAM, c111oting rcfcrenrr l'Xl/U/17. 

T R A N S P A R E N T  PAPER LIMITED requires the services 
of SHIFT CHEMISTS. Cand~datcs should have been 

trained to a t  Ic.:ist N:ltional Certificate in Chemistry, and 
any othcr esl~oricnee irr the fleld of rellulose chemistry 
would he an ~rtlvirr~tape. The work rovers a continr~o~~s 
process manufacturi~~g and converting regenerated 
cellulose fllm. Sal:~ry in arrord:rnc:c? with qunlillcations 
and ability, and there is srol~e for further advancement. 

Apply in writing or person to the PERSONNEL 
OFFICER, BRIDGE HALL MILLS, BURY. LANCS. 

SITUATIONS VACANT 

HEMIST wit.h good knowlrdgr of 11last ics 1cel1- 
C l l o l l ~ ~ y  is reqd. to t :r k r chi~rge of sniall section, 
developing and invrst,igi~ting :rpplic:ltions of cold 

- H I I ~ I  tl1rr1110- ?i~t,tir~g resins to 'l)ottcb(l' (.ircllit 
trc-hniclurs. So~~ncl I):isica knowledge ;&lltl oryiln- 
ising ;rl)ility :rrc the primary rc~qr~irt.t~w~~ts. Tht. 
post ix ~)er~nrinmt ant1 caarries gooti s:~l;try : I I I ~  

IIOSIIP(.~S. P101ise apply in writing to t11r 
PERSONNEL DEPT, E D I I ~ O  E.M.I. ENG. DEV. 

LTD. HAYES, MIDDX. 

~netiillie 'nuiterkrl~. 111itiill s:ll:rry ill) to f900. :r(*(.ording 
to clr~nliflr:rtionx :ind c ~ p r i e ~ ~ c c ~ .  -\Vritr SECRETARY, 
THE BRITISH NON-FERROUS METALS RESEARCH 
ASSOCIATION, 81, Euston Street, London. N.W.1. 

-- 

-- SITUATION WANTED 

G R A D U A T E  (1st ('1:~~s Hons. M.Sc.) wit11 I I ) I I C  c~sl~eri- 
ence 111 coloorirrp, n~:ittc.rs :~nd in t11r i~sphaltr trade 

denirm 11onition as rest.:irch rht-mist or ad~ninistr:~tive 
work. BOX C.A. 3340, THE CHEMICAL AGE, 154, 
FLEET STREET, LONDON. E.C.4. 

FOR SALE 
JaARCOAL, ANIhfAL AND VEGETABLE 

Chorticoltural, burning filtering, disinfecting. 
medicinal. insnlatina: also ldmas around and granulated: 
estnblishc'd 1830; contractors to H.11. Government.- 
THOS. HILL-JONES, LTD.. "INVICTA" WORKS. BOW 
COMMON LANE, LONDON, E. TELEGRAMS: "HILL- 
JONES, BOCHURCH LONDON." TELEPHONE 3285 
EAST. 

'PHONE 9 8  STAINES 
AC. AUTOCLAVES OR VACUUM OVENS--* ft. by J (i ft., 8 ft. by 4 ft., 7 St. by 4 ft., and 7 ft. by 

3 ft. 6 in. di:rrn. 
RUBBER LINED CYL. ENC. TANKS -850 galla. each. 
1500  gall. ALUMINIUM CYL. ENC. TANK. 
LAB. FILTER PRESS 9 in. sq. ]dates and frames, with 

11llrllp. 
UNUSED ELE,C. STIRRING ARMS. 24 in. long-40013150. 
JACKETED U ' TROUGH MIXER -6 ft. 3 in. by 

ft. :% in. hy 2 ft. i in. dre11. 
!20 gall. !AC. CYL. MIXING PAN. 100 Ih. w.p. 

ALLEN CONDENSERS, 800 sq. ft. brass tubes; 
d ~ t t o  by " WEIR," 105 s q .  ft. 

100 &!:ill. S.S. JAC. MIXING PAN. PUMPS, BOILERS. 
HYDROS, STILLS, DRYERS, CONVEYORS, etc. 

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

TRACTOR NEWS 
T H E  PLATYPUS 3 9  H.P. DIESEL CRAWLER now 

ex-stock. Bare Tractor from tl.080, or complete 
7 ft. Hydraulic Angledozt.r, £1,430. 

Also Tlou~'hton Winch. Hotavators. Hydraulic Scrapers, 
ctc: 

MAIN DISTRIBUTORS AND STOCKISTS. 
WILLIAM R. SELWOOD. LTD.. CHANDLER'S FORD, 

HANTS. 
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SERVICING 
CRUSHING.  GRINDING, MIXING and DRYING for 

the  trade. 
THE CRACK PULVERISING MILLS LTD. 

Plantation House, 
Mincing Lane, 
London E.C.2 - -- . 

GRINDING. CRUSHING A N D  GRADING 
FINE GRINDING LTD., 

BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 

ULVERISING of every d e s c r z o n  of e h e m i c a t d  
Pother materials for the trade with improved mills. 
wharfage, and storzrge ft~cilities. THOS. HILL-JONES. 
LTD.. "INVICTA" WORKS, BOW COMMON LANE, 
LONDON, E. TELEGRAMS : "HILL-JONES, 
BOCHURCH LONDON," TELEPHONE 3285 EAST. 

- 

W E T  AND DRY GRINDING, Micronisirrg. ~ r a d i n g  and 
Mixing of Minerals and (:lrrnlicals for all trades. 

Also suppliers of grountl zircon, sillimnnite, fused silica, 
precision casting materials and a wide range of grol~nd 
minrrals. -. - - - . - . . 

W. PODMORE & SONS, LTD., 
SHELTON, STOKE-ON-TRENT, 

Phones STOKE-ON-TRENT 2814 & 5475 
-- - -- - -~ -- - -- - 

WORKING NOTICE 
HE Proprietors of l<rit,isl~ I ' i ~ t ~ n t  NO. (i.56.027 :Lrv 

Tprrpared to srll tllc. p:~tent or t o  licc~n1.18 llritisl~ 
mannfarturrrs to work t l r ~ ~ r e r r n ~ l ~ ~ r .  It rt4at1.?i to 
"PROCESS FOR PRODUCING DISPERSIONS IN 
WATER OF SOLID ORGANIC INSECTICIDAL OR 
ORGANIC ANTICRYPTOGANIC MATERIALS ONLY 
SLIGHTLY SOLUBLE IN WATER." . \ ~ l ~ l r ~ , s s  : BOULT. 

For Classified Advertising 
THE CliEMICAL AGE 

Gives d i r e c t  and immediate p e n e t r a t i o n .  
Is the recognised liaison between buyer 

and seller. 
I- 
I .  

Accepts advertisements up to first post ~ 
on Tuesday for insertion in that week's , 

Issue .  

Gives a reduced rate for more than three 
insertions and 

PULLS IN RESULTS 
The rates arc 4d. per word (appt-ox. 7 words 1 
to a line) or 25, - per inch semi-displayed. 

Send your class~fied advertisements for I 
Invitations to Tender, S i t u a t i o n s  Wanted 1 
and Vacant, Articles for Sale, and ~ 
M i s c e l l a n e o u s  Requirements to :- I 

I. 

TllE CHEMICAL AGE i 
BOUVERIE HOUSE, FLEET I 

STREET, LONDON, E.C.4 
Telephone: Central 321 2 (26 lines) 1 

I 

FOR AIR OR GAS 

The  Holmes-Kemp dynamic dryer treats air o r  

gas for complete removal of water  vapour utilising Silica 

G e l o r  Activated Alumina as t h e  adsorptive medium. 

Heat for re-activation can be supplied by 
electricity. towns gas o r  steam as desired. 

Detailed brochure ovoiloble on request. e............ " " ~ O , . , , ~ C L O  

W. C. HOLMES & CO. LTD. HUDDERSFIELD 
Telephoner: HudderrReld 5280. London. Vicrqrm 9971. B~rm~ngham. Mldlrnd 6830. 
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I ESTABLISHED 1929 

RICHMOND WELDING GO. - 
PRESSURE VESSELS 

IN 

STEEL. STAINLESS STEEL. 
ALUMINIUM. COPPER, ETC. - 

METAL SPRAYING 

WELDING A N D  REPAIRS T O  ALL 
METALS - 

R I C H M O N D  R O A D ,  
BRADFORD.  7 T e l  : 25405 

BITUMINOUS PRODUCTS, PAINTS, 
MOULDED RUBBER GOODS, 
PHARMACY, CERAMIC WARE 

apply :-PENRHYN QUARRIES LTD. 
Port Penrhyn, Bangor 

N. Wales 

For all kinds of Asid Lilting, Haaghton's Centrifugd I I and Hunger rumps in R ~ M U S  .I ~ r o n u  M~UI 1 

Scud Jar Illustrated List I I AAUDHTON'S M E T A L L I C  CO. Ltd. 
30. S T .  M A R Y - A T - H I L L .  LONDON. E.C.3 

We are specialists in 
F A B R I C A T I O N  WITH 

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

TO YOUR REQUIREMENTS 

(GLASCOW) rro. 
3 0  ST. ANDREW'S SQUARE. G L A S C O W .  5.1. 

ZIG FAIR 1954 
Technical Fa:r 

Full particulars and Visitors' official 
Fair documents f r om : The Leipzig 
Fair Agency. Wil loughby & Young, 

Smith Street 61. London. S.W.3 

Manchester Chamber o f  Commerce. 
Trade Enquiries Department. Ship 
Canal House. K ing St., Manchestzr 2 

The Edinburgh Chamber of Com- 
merce and Manufacturers. 25, Char- 

lo t te  Square, Edinourdh 2 

SlCCATlC AClD 'A' 
(Dirreopetrtyl Acetic Acid) 

M.pt. 81-83°C 
Mol.Wt. 200 

SiCCATlC AClD '6' 
(Methyl-tert Butyl Neopent~.l Acetic Acid) 

M.D~. 125-127OC 

Research Samples and Technical information 
available on application. 

I HEAD OFFICE: 
Brattenham House, Lancaster Place. Strand. 
London. W.C.2. Tel. No.: TEMple Bar 5801 
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INDEX to advertisers in sthis issue 
Poge 

A.P.V. Co.. Ltd. (The) Front Cover 
Alchemy Ltd. I95 

Associated Metal Works (Glasgow) Ltd. 195 

Blundell & Crompton Ltd. Cover iii 

British Carbo N o r i t  Union Ltd. 196 
British Drug Houses, Ltd. 191 

Chemitrade Ltd. Cover iii 
Classified Advertisements 192.193, 194 

Dalzell Electric Welding Co.. Ltd. 157 

Elcontrol Ltd. 

Geigy Co.,, Ltd. (The) 

Harris (Lostock Gralam) Ltd. Cover iii 
Haughton's Metallic Co., Ltd. 195 

Holmes. W.  C.. & Co.. Ltd. 194 

Poge 
Kestner Evaporator & Eng. Co.. Ltd. 196 

Laporte Chemicals Ltd. 

Leigh & Sons Metal Works Ltd. 

Leipziger Messeant. L e z i g  

Manlove. A l l io t t  & Co.. Ltd. 

Marchon Products Ltd. 

Monsanto Chemicals Ltd. 

Penrhyn Quarries Ltd. 195 

Pharmaceutical Laboratories Geigy Ltd. (The) 
Cover iv 

Reads, Ltd. 

Richmond Welding Co. 

Steele & Cowlishaw Ltd. Cover iii 

Sutcliffe Speakman & Co.. Ltd. Cover ii 

Todd Bros. (St. Helens & Widnes). Ltd. 154 

Imperial Chemical Industries Ltd. 159 1 . Wood. Harold. & Sons. Ltd. 196 

Solvent Recovery 
Plant 

Carbon Adsorption 
. System 

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

KEEBUSH 
Keebush is an acid-rmsistin; constructional 

Cmatarial used for the construction of un lu .  
pumpn, pipes, valves. fans. etc. It is completmly 
inert t o  most commercial acids : is unaffmctmd 
by temperatures up t o  13OoC : possarw a 
relatively hi;h mechanical strength, and b 
unaffutmd by thermal shock. It is bein; urod 
i n  most industries whmrm acids are mleo bein; 
urmd W r i t e  for particulars to- 

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

I 

SPECIALISTS I N 

BULK LIQUIDS 
TRANSPORT 

Aelds Oils Spirits 
and General Chemicals 

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

Telegraphu Addre66 : "Transport" Heckmondwike 
London Oflice : 22 SOUTH MOLTON ST., LONDON, W.1 

'I'elephone : Mayfntr T , l l ~ i ~ l  

C A R B O Y S r  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  AND B A I U O W S .  
SAFETY CRATES TO? C R O T 8 C T O R S  



-- - - 

HYDRATED CARBONATE OF 
I POTASH 

83 85",, 

$ I n  Polyethylene Lined Barrels 

CAI.CINED CARBONATE OF 
POTASH 

I 96,93",, and 981 100°!, 

CAUSTIC POTASH 
Sol~d  Fused 

90 92",, 

LIGNITE I 

PARAFFIN 
WAX 1 
5'154°C. 

j AMERICAN PARAFFIN WAX 

i 1301135 and 1351140°F 

i Enquiries to 
I 

CHEMITRADE LIMITED 
17 STRATTON ST. LONDON W.l  

Telephone : Cables : 
GROsvenor 3422 Mulrikrm, London 

THE CHEMICAL AGE 
- - - ( - .  P____._- "__I_ _I_---- - 

I 

"VULCAN" 
B R A N D  

CARBOY HAMPERS 

PACKED CARBOYS 

SAFETY CRATES 

PROTECTING HOODS. 
-- 

H A R R I S  
(LOSTOCK GRALAM) LTD. 

LOSTOCK GRALAM, 

NORTHWICH. 
- - - -- - - - - - - -- - - 

S T I L L S  
RECTIFYING 

COLUMNS 
CONDENSERS 

-- 

Autoclaves 
Calandrias 

Vacuum Pans 
h r g e  stcorn jac~efed  copper 

- Boiling Pans 
Bolhng and Mtxmg Pan wrth 
pared aatators. steam jacket Pipework, 

oj  mlld skel Coils, etc. 

B L l  
WE< - 
'-I< I 

8 .r, 

Designed for rnlxlng cellulose, distemper. emulsions. 
enamels. inks, lubricants, oils. and similar liquids. 

STEELE & COWLISHA W LIMITED, 
Engineers (Dept 12) Head Office and Works: 
C o o p e r  Street .  Han ley ,  Stoke-on-Trent. Eng. 

Telephone: Stoke-on-Trent 22109 
London Office: 329 High Holborn. W.C.I. Tel. Hol. 6023 




	The Chemical Age 1954 Vol.71 No.1828
	Contents
	Soil, Sewage & Town Wastes
	Notes & Cornmats
	Lord Cherwell Gives Messel Lecture
	Solvent Extraction Methods in Inorganic Analysis-Part I
	Increase in Works Infractions
	New Company Has Ancient Ancestry
	The Chemist's Bookshelf
	Home
	Overseas
	Personal
	Publications & Announcements
	Law & Company News
	Classified advertisements
	Index to advertisers in this issue



