


Gh@rnB -- - 

5 January I9Sl 
NEW YEAR 

HONOURS 
(See page 10) 

D 

.... .a. I 
I I ;I-* - -**-  .. .... .. 0. C;---- {.. 6 

i .' : '0. .:.: , : , . :=*-:go; if*: . ... :-i*-:*.i:.. ...... :--. ... . * il 
.1 : : 0: :2 : ,.. r .... J: : .: 

YETAL CONT&INERS.!LTD., 17 W A T E M O O  PLACE, PAL( MALL,  LONDON:- 
f 

A S S O C I A T ~ D  C O M P A N I E S  O V E R S E A S  jI roRrs: E ~ E S M E ~  P O R T  I ~ E N ~ E W .  
c;. + - L , . l  L -  14 .. 11 \., . ,-- L.A 



ii THE CHEMICAL AGE 5 January 1957 

PUMPING 24 HOURS EVERY DAY 

VACSEAL PUMPS 
Specially designed to 1i;lndlc liquids contnining abrasive 
solids. Fluid cannot enter gland or  beitrings. High, 
consistent output. 

Handles slurries up to 70'%, holids. 
Pump sizes I ;'' to X" inclu>ive. 

.Capacities 10 to 2,500 gnlls.jrnin. 
Delivery against heads up lo 100'. Suction lift 12'. 
St;tnd:trd rubber-lined for ;lbra>ivc pulps and slurries: 
special rubber-lined for acids :uid other corrosive 
liquors. 

a Ferloy metel construction for liquors containing solids 
exceeding ;'' cube. 

r Quick delivery. 

Please ~vri le / i ~ r  Rooklet No. G.549. 
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The magnificent stadium built a t  Melbourne for the XVI 
Olympiad, houses two pools, one for swimming and one 
for diving. Right a t  thc planning stage the question of the 
surface finish for the pools was considered. Above water, 
tiles were chosen, but the greater problcm lay below the 
water line. Here was needed a coating that would adhere 
firmly to  fresh concrete and resist its destructive alkaline 
actlon . . . a coating in wh~ch  high performance balanced 
~.easonable cost. 

THE ANSWER: 
a paint that lasts for years 

In both pools the water is continually circulated a t  70" F., 
purified by filtration and chlorination. Paints based on 
Epikote Resins were put under. prolonged test as far back 
as  1954. The final modified amine-cured version chosen 
was proved to  have the desired qualities -outstanding 
adhesion, and excellent resistance t o  abrasion and 
chemicals under wet conditions. 

Surface coatings based on Epikote Resins are today 
solving many difficult and unusual problems of structural 
protection, especially under severe conditions where 
orthodox paints have failed. Ask your usual paint 
supplier for further information. 

y p ~ ? Y f = ? v y  
\, #, 1 EPOXY R E S I N S  

P-"x THE NEW BOWER IN PAINT 

SHELL CHEMICAL COMPANY LIMITED, Norman House, 105-109, Strand, London, W.C.2. Tel: Temple Bar 4455 
Divirionol SOICE Once).;  LONDON, BIRMINGHAM, MANCHESTER, GLASGOW, BELFAST, DUBLIN 

" EPIKOTE " rr a Registered Trade Mark 
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METAL SPRAYING 

WELDING A N D  REPAIRS 
T O  ALL METALS 

RICHMOND WELDING CO. 
EST. I929 

R I C H M O N D  RD. . BRADFORD . 7 Te l :  25405 

Fawcett Finney Ltd. 
Ferris. J. & E.. Ltd. 
Film cooling Towers (1925) Ltd. 
Foxboro-Yoxall Ltd. 
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SLATE FILLER 
WHEREVER A N  I N E R T  FILLER 

I S  REQUIRED FULLERSITE 
IS THE IDEAL MATERIAL 

PENRHY N QUARRIES LTD. 
PORT PENRHYN. BANGOR. NORTH WALES 
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THE SIDE ENTRY AGITATOR - can be adapted to  a number 

of mountings, with chain 

or V-belt drive 

Where complete agitation is necessary in 
large vessels, Stockdale side entry type 
mixers do the job thoroughly and efficiently. I 
Supplied with an adequate depth of stuffing 
box these Stockdale mixers can be repacked 
from the outside of the tank. 

C H E M I C A L  1 : N G I h ' E E R S  

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

T E L .  : P O Y N T O N  2 6 0 1 / 2  

Alkylated Anilines 
qP A& N. Methyl Aniline 

N. N. Dimethyl Aniline 
L E D A  N. Mono-Ethyl Aniline 
I N D U S T R I A L  

O R G A N I C  

C H E M I C A L S  

) N. N. Di-Ethyl Aniline 

I Literature or1 all  t11e.w proclucts availahlc. on request 

L E D A  C H E M I C A L S  L I M I T E D  

Eley Estate. Ange' Road. Edmonton, London. N.18 

C Tel: Edmonton 6322 (5 lines) 
Telegrams Rr Cables : Ledakem, London 
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with 

TELCON 

SAFETY TOOLS 
Beryllium Copper Safety Tools, by reason o f  their  comparatively high thermal conduc- 

tivity, have l i t t le tendency t o  spark and can be employed with confidence i n  dangerous 

atmospheres. The great strength and hardness o f  these tools gives them a performance 

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

is their  widespread use by major industrial concerns handling inflammable materials. 

Distributors for Great Britain 

BERYLLIUM & COPPER ALLOYS 
(SAFETY TOOLS) LTD. 

47 VICTORIA ST., LONDON, S.W.1 ABBey 642112 

Manufactured by 

TELEGRAPH CONSTRUCTION & MAINTENANCE Co. LTD 
TELCON WORKS . MANOR ROYAL . CRAWLEY . S U S S E X  
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I FOAMING ACTIOIY. ..lasts through 
I 

I I the active life o f  the detergent 
I Marchon Detergent Additives boost detergent foaming power to y i e l d  sparkling, stable 
; foams that can be balanced to last exactly to the end of the detergent life. Gearing 
I foaming action to detergent life ensures the maximum economy to the user. 
I 

Foam Boostrng means Soles Boosting. 

MARCHON Empilan Series. Narrow cut and broad cut isopropanol- 

DETERGENT 
arn~des, Ethanolamides and their derivatives. 

Winol Series. Alkylolamides made under licence from 
ADDITIVES Ninol Laboratories Inc., Chicago. 

MARCHON PRODUCTS LIMITED 
Agents and Otnces In principal cities of the world 

Head ORice: Whltehaven, England Telephone: Whitehaven 650 Telegrams: Chems, Telex, Whltehaven ' London ORice: 140 Park Lane. London. W.1 TeieDhone: Mavfalr 7385 Telearams: Msrchonoro. Telex. London 
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ECENTLY PUBLISHED is the third study on 
' The Chcniical Industry in Europe ' prepared I;! 

'ihe OEEC Chemical Products Committee. It is 
based on the situation of the chemical industry as :I 

whole in member countries and in certain sectors 
during 1955 and the first six months of 1956. 

The report shows that chemical production in OEEC 
countries increased by 11.5 per ccnt in 1955 as com- 
pared with 1054. and the frst six months of 1956 
showed :in increase of 6 per ccnt over the corrcsponil- 
ing pcriod of 1955. Also inclutlcd is an analysis of the 
European situation in 1955 and the first six nionths of 
1956. 

Expansion of the chemical industry in 1955 co~itinued 
at a highcr ratc than that of industry as a wholc. thc 
rates of incrcasc of production being 11.5 per cent and 
8.6 p-r ccnt rcspcctively as compared with 1954. Con]- 
pared with previous years, however. chemical indus- 
try's ratc of increase as well as the difference between 
this rate and that of industrial activity as a wholc 
showed a slight decline. This trcnd was most notics- 
able in the first half of 1056 whcn production was h ,psr 
cent higher than in the same pcriod in 1955 (as against 
5 per cent for industry as a whole). 

It is of interest to note that in the lJS. cheniical pro- 
duction was 13 per ccnt higher in 1955 than in 1954. 
and 10 per cent highcr in the first six months of 1956 
than in the corrcspondint: pcriod of 1955. The diffcr- 
cncc between the rates of incrc;lse in US chendcal indus- 
try and in industry as a wholc. however, remains appre- 
ciable. 

Employment of thc chemical industry labour force 
(1.350.000) increased by only 5 per ccnt. This appears 
to indicate a marked incrcasc in productivity whcn corn- 
pared with thc rise in production. 

Chcniical industry investments in 1055 amounted in 
about $1.100 niillio~i (2.8 per ccnt of the total invcstcd 
by nicmher countries that ycar). and were 23 per ccnt 
higher than in 1954. 

International tratlc in chc~nical products increased 
(imports: + 15 per ccnt: cxports: + 14 per ccnt) but 
I~beralisation of trade between OEEC countries (+ S 
pcr ccnt) varied very little between I January 1955 ant1 
I January 1956. Prices did not vary grcatly in 1955. 
Export prices in particular tended to tlccline in view of 
keen competition on world markets and this trcnd per- 
sistud at the beginning of 1956. 

In trade with the dollar area. for which, incidentally. 
the balance shcct still shows a deficit on the European 
side. imports of the OEEC countries rose by 17 prr 
cent and cxports by 8 per cent. On the other hand. 
export trade with the other non-member countries in- 
creased by 16 per cent and imports by 12 per cent. 

VIEWPOINT 

Use of production capacity was in most instances 
satisfactory. but in some industries. in particular that 
of soap. superphosphates and dyestuffs, only part 
of available capacity was used. In the soap indus- 
try in 1955. only 50 per cent of the capacity of member 
countries as a wholc was taken up. The production 
ratio was normal. however, in the synthetic detergents 
industry. Production capacity for ordinary dyestuifs 
was inadequately employed in some countries and capa- 
city for high-grade products was not kept as  busy as i l l  

1954. For OEEC countries as a whole, 70 to 75 per 
cent of phosphatic fertiliser capacity is used on the 
average. With increasing steel production. it appears 
there is littlc hope that sales of single superphosphates 
will markedly improve in the near future in those coun- 
tries where competition from basic slag is strong. 

Supplies of raw materials were not difficult for 1955 
but there was some reversal at the beginning of 1956. 
What docs appear to have given rise to special concern 
is the shortage of skilled labour and of highly qualified 
scientific and technical personnel. 

Trends in the different sectors of European chemical 
industry show that greatest expansion occurred in the 
petroleum chemical industry in 1955, production then 
being one-third higher than in 1954. The industry i!l 
Europe plans to increase its size (measured by the in- 
vestment represented by plants in operation) some one 
and a half times between 1956 and 1958. This, it Is 
stated, should lead to the production annually in terms 
of total carbon content or about 557.000 metric tons of 
petroleum chemicals. in addition to the 1956 produc- 
tion of 509.000 metric tons. Important in the petro- 
Icuni chemical expansion will be the new synthetic 
rubber plant as well as  polythene. ethylene oxide 
derivatives. glycerine. aromatics and raw niaterials for 
plastics and detergents. 

Continued increase in production has been less spee- 
tacular in the inorganic sector. For 1955 chlorioe 
headed the list of all products studies (+ 12 per cent 
over 1954 figure). In the different groups of products. 
plastics materials and synthetic detergents increased i l l  

production in 1955 by over 20 per cent compared with 
1954 production. In paints, varnishes. printing inks 
and rclatcd products, the rise in production was 10 pcr 
ccnt and for mastics. 33 per ccnt. 

Last ycar. the progress expected in petroleum ehemi- 
eals. plastics materials. synthetic detergents. nitrogenous 
fcrtilisers and paints and varnishes continued. 

Conclusions drawn by the report are that in the near 
future, the chemical industry of Europe will continue 
to expand, although at  a slower pace than in previous 
years, provided the general economic situation does not 
worsen. 

Chemical Trade 
in Europe 
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N E W  YEAR H O N O U R S  
Chemical Industry Personalities Named by the Queen 

AIMONG those whose names appc:ir 
i n  the New Year Honours list are: SIR 
JOHN COCKCIIOFT, dire(.tor, AERE. 
Harwel l  (O.M.): DAVID S. ANDERSON. 
director. Royal College oS Scicnce & 
Technology. Glasgow, and FRANK 
G .  C'. PISON. r h ~ i r ~ i f ~ t r ,  Fisons Ltd.. 
lpswich (Knights Bachelor); R. H. 
PURCELL, rh i e j  sciolrijic odvisrr, Homc 
Ollice. London (C.B.): SIR CHRISTO- 
PHER HINTON. IIIF~II~C~. U K A E A  
board (K.B.E.): S. C'AHN. ~IICIIICI~~II~ 

director.. Coodlass Wall 8: Lead Intlus- 
tries Ltd.. C. M .  CAWLEY. (Iepr~ty r l t i ~ f  

scie~lri/ic offi(.er. DSIR. A. T. GREEN. 
rlirector o j  rr.srrrrclr, British Ceram~c 
Research Association, 0 .  W.  HUM- 
PHREY~.  tlir(,ct~r, research laboratories. 
GEC Ltd., PROFESSOR R. E. LANE. 
~iremher. Industrial Health Advisory 
Committee. I. F. LOUTIT. dir~(.tr]r. 
radiobiological research unit, Harwell. 
PROFESSOR W. V. MAYNEORD. Lon- 
don University and E. J. STUIIGESS. 
chief ~n,qi~rc,r,r, Shell Petroleum Co. 
Ltd. (C.B.E.): SIR HAROLD HARTLEY. 
prrst prr,.siclent. Institution o f  Chemical 
Engineers (G.C.V.O.): PROFESSOR 
E. W. TITTERTON. Australian National 

University (Nuclcar Physics Depart- 
mstit). C'anhcrra (C.M.G.): C'. Blctn~:. 
; ~ r \ po (~o r  o j  (rlh<~li (rr1(1 work.\, Mi~i istry 
c f  Housing B I.ocal tiovcrnmcnt. 
.I. W. CIIIIISICLOW. SPSO. N;~tionnl 
Physical Laboratory. DSIK, H .  PIIII.- 
LIPS. (/;ro~,~or of rr , . \~~~rc./~, British 
I.catlicr M;~ni~f;~cturci.s' Kcscarch Asso- 
ci,:ticln and J. S. WILLIAMS. dirc(./or. 
Coal Ut i l~sal ion Council (0.B.E.): 
W. C'. CR~I'PEI~, Xrorrp Ic~ollcr, rc\e:irch 
lahoratorics. GEC' Ltd. and H. I. W. 
GORDON, I(,.SI lro~r.\c III(IIIIIXI,~. C'olviIlc\ 
1-Id.. Motherwell (M.B.E.): J .  H. 
MAll~IiEWS. I(rhorrr o//ir.cr. MollSilnlo 
Chemicals L ld .  (B.I.:.M.). 

Sir H ~ r r o l d  
Horrley, pn.$r 

presidr~rtr, 
lll.sti!~ltio~i of 

Cheriticrrl 
E i~g i i t~ars .  

who rp(.rivr,.~ 
rlic G.C.V.O. 

UNION CARBIDE RESEARCH 
F O R M A T I O N  of  the Union Carbide 
Research institute to cngagc i n  basic 
scientific research was announced on 
13 December by  Morse G. Dial, presi- 
dent o f  Un ion Carbide &Carbon Cor- 
poration. I t  w i l l  be locatcd on the 
Corporation's Westchcster property 
near Tarrytown. New York. 

The Institute wi l l  he under the 
administration o f  Dr .  Augustus Kinzel. 
vice-president - research - o f  Union 
Carbide. Dr. E. R. Jettc. formerly 
head o f  the chemistry and metallurgy 
division at Los Alamos Scicntilic 
L.aboratory. New Mexico. has been 
appointed director o f  the Institute. 

Assisting Staff 

Assistants are: Dr.  S. R. Aspinall. 
formerly with the U S  Office o f  Naval 
Research, and Dr .  A.  J. Stosick. for-  
merly division chief of the rockets and 
material division o f  the Jet Propulsion 
Laboratories at the California Insti- 
tute o f  Technology. 

A major purpose o f  the new Re- 
search Institute w i l l  be t o  contribute 
t o  the store of fundamental knowledge 
by studying the physical and chemical 
behaviour of matter under ordinary 
as well as extreme conditions o f  pres- 

sure and temperature. This work at 
the Inslitute wi l l  complement and 
extend the basic research now being 
carried on i n  the existing research 
laboratories o f  Un ion Carbide & <'ar- 
hon C'orporation. Facilities for the 
Institute are expected t o  he complelcd 
by spring o f  1958, accc~rtling to MI.. 
Dial's statement. 

New Atomic Process 
A POSSIBLE source o f  atomic powcr. 
requiring neither i ~ ran ium nor  the 
high te.nperatures o f  present thermo- 
nuclear reactions, hiis been reported 
by scientim at the University of 
California. 

I t  has been found that a negative 
mu-nicaon has the powcr o f  pitl l ing 
together nuclei o f  hcavy h y d r o g ~ ~ i  
atoms and light hydrogen atom\ l o  
form helium atoms with the release r f  
a largc ;imount o f  energy. 

The mu-meson at present used has 
too short a l ife to producc sufficient 
conversions for practical applications. 
I f  a similar particle having a compi lr i -  
tively long life, about 20 minutes. 
could be discovered, i t  might be pos- 
sible to produce atomic energy on :1 
commercial scale by  the method. 
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Anti-Freeze Mixture 
Scale Preventative and 
Eliminator Claim Makers 

A N  A N T I - F R E E Z E  rnix'tirre (Anlhcr 
anti-freclc 101). clairncd hoth to prc- 
VCIII :$rid c l i ~ l i i ~ i i ~ t c  deposit\ o f  \c;iIe. 
r c ~ i ~ o v i ~ i g  i11\o 211 the same time ;ill 
type\ o f  corrosion i n  tlic ~o:> l~ng 
sk\tcm, is now hcing produced h \  
A~lihcr- I i i~ l t tstr i ;~l  ( 'hcrnical TI-L'~~. 
Inent\. I I:! A lhc~ i l :~r lc  Slrcct, Londoci 
W I .  

Thc cot-I-osive nature ol' cthylenc 
glycol\ h;~s long hccn known and all 
govcl-nmclit ;~nt l  commercial com- 
pciuncl\ contain an inhibitor. I n  \ p~ te  
o f  this inh ib~tor .  corrosion occur, i n  
cooling syslcms anti also at times \cnle 
ilcposits form. 

Corrosicn i n  Dicscl cooling systems 

hits hccn fountl l o  bc duc not only t o  
thc corrosive constituents o f  the anti- 
frcczc and o f  the water. but also t o  
vagrant currenls which are generated 
from many sourccs. often whcn two 
dilrcrcnt metals are joined. or  f rom 
electricity gencratcd by  the motor. 
<'clrrosion due to  these and similar 
f;~ctors causes pitting and opens the 
way for  corrosion and metal failure. 

Amber anti-freeze I04 is a solution 
o f  cthylenc glycol, together with scale 
ant1 corrosion preventive chemicals. 
which i t  is stated completely solve 
thc corrosion prohlcm b y  sequestra- 
tion and p H  corrcction. 

Acrylate Ester Plant 
( ' O N S I ~ R U C T I O N  of  a ncw acrylate 
esfcr plnnt at Pa~iipa. Tcx:~s, has he:? 
st:~rlcd by  ('clancsc ('orporation ot 
A~iierica. 

W ~ t l i  a capacity ol' I 5  mi l l ion pound, 
o f  :tcrylic acid ester\ pcr ye:ir. the 
 plant IS cxpcctcd to hcgin production 
clliring thc last quarter o f  1937. 
Acrvlic acid csters arc raw material 
conipoiienls for a wide rangc o f  cnd 
products. including paints. plastics. 
atlheives, synthctic rubber and linishes 
for paper, textiles and leathers. 

The new facilities at Pampa reprc- 
sent the latest step i n  thc ('clanc\e 
chemical cxpanslon programme. which 
also includes the rccent completion o f  
a new plasticiscr and functional nuid 
plant i n  Point Pleasant. West Virginia. 
and construction o f  a new polyol pro- 
duction unit i n  Bishop. Texas. 

Alcohols and other materials cur- 
rently i n  large volume productcon b!. 
C'elanese wi l l  provide raw material for 
the Pampa acrylate plant. The plant 
output w i l l  include a wide range o f  
acrylic acid esters o f  maximum com- 
mercial importance. including methyl. 
ethyl and hu ly l  acrylates. 
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NERVE GASES 
T H E  PROBLEM of detecting the nerve gases Tabun 

(dimethylamido ethyl phosphorocyanidate) and Sarin 
(isopropyl methylphosphoro fluoridate) which might 
be used In general chemical warfarc, has recently bezn 
considered by J.  Epstein, chief of the Sanitary Chemis- 
try Branch, Biochemical Research Division of the US 
Chemical Warfare Laboratories (P~tblic Hocrlth Rr-  
ports, p. 955). Very small quantities of these gases on 
ingestion produce toxic symptoms. These gases can, 
therefore, be considered potential water contaminants. 
Tabun can be easily detectcd in water by taste. odour 
and chlorine-demand test. but specific detection 
methods are necessary with Sarin. 

Dangerous concentrations of Sarin can remain un- 
detected if only non-specific pH and chlorine-demand 
tests and tests for fluoride ion and phosphorus are 
used. However. correlation of these tests with others 
such as pH and the alteration of pH of water noted at 
various time intervals is considered helpful in the de- 
tection and estimation of the gas. 

In the presence of their hydrolysis products, Sarin 
and Tabun can be detected and estimated rapidly, and 
jn low concentrations by their reactions with benzidine 
or o-tolidine and alkaline peroxide solutions. By this 
reaction, quantitative estimation of as  little as 0.1 
p.p.m of Sarin in water is possible and it is considered 
that the method can probably bc modified to increase 
sensitivity. This test has been adapted for field use 
and is now included in two Chemical Corp. water test- 
ing kits. 

Three small species of fish, the fathead minnow 
(Pimephales pro~~reltrs), the green sunfish (Lopomis 
cyanella) and the goldfish (Ctrrassirrs tr~tratus) are sensi- 
tive to Sarin and Babun and can be used to detect and. 
in some cases, estimate small concentrations of these 
nerve gases in water. 

Destruction of the two gases in water can be accom- 
plished by two methods, both of which are based upon 
an acceleration of the normal hydrolysis rate and in- 
volve chlorination or alkalinisation. 

RUSSIAN ADVANCE 
A RECENT number of Science, Nrws L r t t t ~ ,  a pub- 

lication of the US Institution for the Popularisation of 
Science, was largely devoted to studies of Soviet science. 
Russian scientists now have greater freedom than at 
any time since the 1930s. Twice as many students in 
science are graduating each year as in the US. The 
making of scientists begins early-in primary grades of 
elementary schools 30 per cent of the curriculum is 
devoted to science, 40 per cent in secondary schools. 

Last year 63,000 engineers graduated compared with 
30,000 in 1952. In the same period, figures for Western 
nations have either fallen back or stayed at  about the 
same level. 

The new University of Moscow, a 32 storey sky- 
scraperopenedin 1953, has a staff of 2,300 teaching more 
than 9,000 students a year. It has 1,693 laboratories! 
Nor is Russian science isolationist. Russia translates 
from other languages more scientific texts than any 
other country. A permanent force of 1,800 translators 

. and abstractors is aided by 13,000 scientists and engi- 
neers in part-time work in specialised fields. Thirteen 
abstracting journals in Russian are published-last 
year these journals together contained 400,000 ab- 
stracts, derived from 10,000 journals from 80 different 
countries. Special express services get news to indus- 
try within two or three weeks of receiving the foreign 
paper or  article. Russian scientists are provided with 
complete translations of any foreign paper on request. 

Scientists are better paid than most workers-better 
than other professional classes such as lawyers and 
doctors. They enjoy privileges usually given only to 
people in key Government posts. Insistence upon 
communist party membership or sympathy has been 
considerably eased in recent years. One restriction i s  
that chemistry graduates must take and keep jobs allo- 
cated to them for the first three years after graduation. 
There is much less transition by Russian scientists to 
other kinds of work during their careers than in West- 
ern countries-scientists usually remain scientists and 
it is rare for them to change to business or administm- 
tive posts in industry. 

Russia, says the Moscow reporter of Science News 
Letter, is determined to become the world's leading 
scientific and technological power-and her mass attack 
on this objective is greater than anything being done in 
the West. 

Oil in Nigeria 
AN exploration well near Afam, 20 miles east of Port 
Harcourt, Nigeria, has encountered oil and gas during 
the first stages of testing. Up to  now, only the lowest 
prospective sand layer in the well has been tested and, 
until further layers higher u p  have also been tested the 
full potentialities of the well will not be known. 

However, the preliminary results indicate that the 
discovery may be worth appraising by further drilling 
and a location for a second well is now being prepared. 

At the site of a previous find, Oloibiri, test production 
of oil is expected to begin fairly soon in 
order to obtain information on the rate at  which pro- 
duction is likely to fall off over the life of the reservoir. 



@'The President o f  the Board of  
Trade has appointed MR. J. D. 
S.~EWART, MR. IAN W. S. WILSON and 
MR. A. Aur;rrn EAST to be members 
o f  the Scottisii Committee of the 
Council of Industrial Design. Mr.  
Stewart is managing director o f  Wyllic 
& Lochhead Ltd., Mr. Wilson is 
managing director o f  Pillans Rr Wilson 
Ltd.. and Mr. East is managing direc- 
tor o f  East Brothers Ltd. and of  Joh:i 
Scott & Co. Ltd. 

@ Deputy chairman and managing 
director o f  BP's German associated 
company. MR. JEAN ORNSTEIN, has 
been appointed an honorary Com- 
mander of  the Order o l  the British 
Empire (CBE) for services to the 
British community i n  Germany. Mr. 
Ornstein. who is French. has had 44 
years' service with the oil industry, 
most o f  i t  with the BP Group in 
France end Germany. 

@ The Steetley Co. Ltd. announces the 
following managerial changes : MR. 
S. BROOKE, who has rendered valuable 
services to  the Oughtibridge Silica 
Firebrick Co. and the Cleveland Mag- 
nesite & Refractory Co. for 45 years 
retires from the managing directorship 
of  the refractory brick division of the 
Group. DR. C. BOOTH has been 
appointed to succeed Mr .  Brooke. MR. 
F. W. LEDGER, secretary of the Oughti- 
bridge Co. retires after 49 years' ser- 
vice and MR. S. C. WALKER will SUC- 
ceed him. DR. W. C. GILPIN has been 
appointed assistant managing director 
of the seawater magnesia division of 
the Group. 

The directors of Powell Dulfryn 
Ltd. announce that, as indicated in  the 
chairman's statement to the share- 
holders at the annual general meeting 
on 19 September 1956. SIR HERBERT 
MERRETT, J.P.. has resigned his posi- 
tion as chairman and director of the 
conipany with effect from 31 Decem- 
ber 1956. From the same date, Sir 
Herbert is also resigning from th: 
boards of the main subsidiary and 
associated cotnpanies of Powell 
Duffryn Ltd. The directors also 
announce that SIR HENRY WILSON 
SMITH, K.C.B., K.B.E.. at present 
deputy chairman of the company. has 
been appointed chairman with effect 
from 1 January 1957. 

DR. RONALD HOLROYD, director in 
charge of research. has been elected a 
deputy chairman of Imperial Chemical 
Industries Ltd. with effect from I 
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January 1957. in place of MR. A. J. 
QUIG. who is retiring after nearly 5 0  
years' service with the company and 
its predecessors. There are two other 
ICI  deputy chairmen: MR. S. P. 
CHAMBERS and SIR EWART SMI.I.H. Dr. 
Holroyd joined the Alkali Division of  
ICI  in 1928 and four years later moved 
to Billingham where he became closely 
associated with the development of the 
oil works. From oil research manager 
in 1930 he rose to divisional research 
director in 1947 and in 1951 becamc 
joint managing director of the Billing- 
ham Division. He was appointed to 
I C I  main board in November 1952 
and became research director in May 
1953. 

Al l  present employees of Monsanto 
C'hemicals Ltd. who have served 25 
years or more at 31 December. are 
being invited to a long-service dinner 
which will be heltl at Ruabon on 17 
January. The following, who have 
hecome eligible since the last prescn- 
tation, will receive their awards at the 
dinner: MISS L. BCRHENDO. MISS 
H .  C. JOY, and MRS. 6 .  M.  WISEMAU 
(1-ondon) and A. BAILIFF, L .  BLUNT. 
J. N. CREWE, 6. DAVITS. N. GEOR(~I. 
T. HEWITT. L .  T. HUGHES. E. JONES. 
G. JONES. W. 0. JONES, E. KELSHAW. 
E. W. PEAR(,E. J. H .  PHILLII'S, J. 
TEACUP. H. WILLIAMS and G. A. 
WRIGH-r (Ruahon). 

@I The Yorkshire Dyeware & C'hemical 
( ' c .  Ltd. announces the appointment 1 0  

the board of directors of MR. R. K. 
FOURNESS. chief dyestuffs chemist at 
the Kirkstall Road (Leeds) branch. 

@ h l ~ .  0. SECHER, joint sales director. 
Marchon Products Ltd., has now taken 
on the additional responsibility of 
chemical products sales. which has in 
the past been in the hands of MR. 
B. R. Du~;AN. Mr. Dugan is emigrat- 
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ing with his fam~ ly  to South Africa. 
where he w ~ l l  continue his association 
with Marchon Products Ltd. by be- 
coming a director of C'hcmical Services 
(Proprietary) Ltd.. the company's 
agents in South Africa. 

@ M R .  L. T. SAWNEY. M.<'.. was 
~~naninlously elected president of the 
Glass Manul'acturers' Federat~on at its 
annual gencral meeting on 18 Decem- 
ber. He succeeds MR. E. A. S. 
ALEXANDER, who has been president 
for the past three years. MR. A. W. 
CLARK. managing director o f  Beatson 
('lark & C'o. 1-ld.. was elected chair- 
man of  the exccutive committee, and 
MR. I. B. THIIONDSEN, managing direc- 
tor of Johnsen & Jorgensen Flint Glass 
1-td., was elected vice-chairman of the 
executive committee. 

0 MIL. E. F. PERKINS has been 
appointed managing director o f  Inter- 
national Minerals and Chemicals Ltd., 
London WCI.  He succeeds the lale 
H. A. VIISS. 

@ In  the early part o f  1957 MR. A. 
MELIIOURNE, export sales manager of 
Joseph Croslield & Sons Ltd.. Warring- 
ton. will be making his third exten- 
sive overseas tour. The journey, which 
will occupy about 10 weeks. involves 
:I rountl-the-world flight, and places to 
he visited include the Persian Gulf. 
India. C'eylon, Slam. Burma, Singa- 
pore, Indonesia. Hong Kong. Japan 
and New York. 

M I I .  A.  H.  KAYE. B.Sc., A.R.I.C.. 
has been appointed technical develop- 
ment controller, fertiliser and heavy 
chemical division of Fisons Ltd. 

MR. C'. E. EVANS. O.B.E.. general 
nianager of British Hydrocarbon 
Chemicals 1-td. at Grangemouth, Scot- 
land. has been appointed general 
Inanager of  the company with head- 
quarters i n  120ntlon. MR. D. BLAIR 
WAI-I has been appo~nted works 
gcneral manager at Grangemouth. 

MR. R O R E K ~  B. CHADWICK, chief 
chemist o f  Craig & Rose Ltd., paint 
and varnish manufacturers, Edin- 
burgh, has retired alter 48 years' ser- 
vice with the company. He has been 
succeeded by MR. COLIN G. COCHRANE. 
Mr.  C1i;idwick was presented with a 
mahogany grandmother clock by MR. 
Huc;lc ROSE. chairman of  Craig Sr 
Rose Ltd.. to 1n:trk his service. 
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Education Symposium 
Papers to be Presented 
at 1.Chem.E. Midlands Meeting 
A SYMPOSIUM on chemical cn- 
gineering education will be held by 
the Institution o f  Chemical Engineers 
i n  the new building o f  the C'hemic~l 
Engineering Department, The Uni-  
verslly. Edgbaston, Birni~nghani 15 un 
9. 10. and I I April. 

Papers wi l l  be presented under t k  
following heads : ' The Requirements 
o f  Indusiry '. ' Methods of Training '. 
' New Trends in Teaching C'hemical 
Engineering '. and ' Kecruitnient to the 
Profession '. Details are obtainable 
froni the syniposiuni manager, Chenii- 
cal Engineering Dcpartmcnl. The 
University, Edgbasto~i. Birmingham IS. 

The symposiuni was amcng the suh- 
jects referred to by Mr. John A. Oriel. 
president o f  the Instirution. when the 
Institution's new prclnlscs at I 6  Be!- 
grave Square. London SWI, wer: 
opened for inspection shortly before 
Christmas. Speaking on methods 0 1 '  
developing the status o f  technical et l~!-  
cation as an inspiration to the youlli 
o f  the country. the president 
;innounced the public;~t~on o f  a nc!v 
booklet. ' Che~n~ca l  Eng~ncering- .\ 
Career.' Copies arc obtainahlc froni 
the Institution. price 2s each. 

Exemptions from KID 
T H E  TREASURY has made an ordur 
under Section lo(.() o f  thc Finance 
Act, 1926, exempting the following 
chemicals f rom Key Industry Duty for 
the period beginning 27 December 
I956 and ending 18 February 1957. 

Synthetic organic chemicals, analy- 
tical reagents. other fine chemicals 
and chemical5 manufactured by Cer- 
mentation processes. the following: 
L-Arginine (substilulcd guanidinc). 
L-Arginine nionohydrochloride (a sub- 
stituted guanidine compound). Ditert- 
butyl diperphthalate (a butyl eslcrl, 
S-2: 5-Dichlorophenylthiomethyl 00- 
dielhyl dithio phosphate (an ctliyl 
ester), N-Ethyl-3-piperidyl benzilatc 
methobroniide (a benzilic ester). 
iV-Ethyl-3-piperidyl diphenylacetate 
hydrochloride (a diphenylacetic ester). 
This order is the Safeguarding o f  
Industries (Exemption) (No. 9) Order. 
1956, and is published as Statutory 
Instrunients. 1956, No.  2006. Copies 
o f  the order !nay he obtained (price 
2d net.) f rom HhISO. London WC?. 

Change of Address 
DERBY Lumine5cents Ltd. :innounces 
that its address is now 107 Old  Broad 
Street, London EC2 (telephone M I N -  
cing Lane 5272). 
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German Shell 
Expansion Plans for the 
Next Five Years 
SOMFi f50 mill ion to fhO mill ion wi l l  
be spent by Gernian Shell over the 
next live years on plant expansion i n  
Gerniany. 

A relinery is t o  be built between 
Bonn and C'ologne. close to the pctro- 
chemical plant jointly owned by Shell 
and Bad~schc  sod;^. The refinery, 
which is to have a throughput o f  3 
nii l l ion tons of crude oil. is scheduled 
for complelion by 1960-hl. Additional 
I:tter expansion is planned to increase 
tlic capaclty to 6 nii l l ion tons o f  crude 
a year. 

Shell'?, Ha~i iburg  refinery is to ha\: 
its throughput capacity increased froni 
0.9 mill ion tons of crude to 2.8 nii l l ion 
tons 21 year. This work should be coni- 
pleted by the middle o f  1958, at a cost 
o f  $15 million. 

Jointly, Shell and Badische Soda 
wi l l  expan~l the olelinc petrocheinical 
works near Honn. at a cost o f  f 12 
mi l l ion t o  f I3 million. 

One-third of the capital required for 
thcse projects w ~ l l  be supplied by the 
parent company, another one-third is 
to be earned by Gernian Shell itself 
and thc remainder wi l l  be raised i n  
Ihc German capital market. I t  is 
stated that Royal Dutch Shell, as a 
lirst slcp. is taking over the entire new 
share issue of D M 5 0  nii l l ion (f4.3 
~ i i i l l ~ o n )  thus raising the equity capit:il 
to DM300 niillion (f25.6 niillion). 

Finishes for Leather 
A T  A MEETING of  thc West of 
England Group. SLTC, at Yeovil 
Technical C'ollege on 7 December. Mr. 
W. 0. Nut1 lectured on 'Modern 
F in ishc for 1.cather.' 

He haid that during recent years a 
change hwtl been made [I-oin heavy 
ohlilerative linishes t o  lighter ones 
which preserved the ful l  grain p;~tlern. 
Synthetic re\in emulsions are now 
widely used a.i binders. 

Dili'erenccs in properties between 
;icrylic and diene resins were d e r i b e d  
hy Mr. Nutt. who then discussed the 
chemistry o f  both types and the cllects 
o f  variations upon Ihe properties of 
the resins. 

I n  a review of  the types o f  pigment 
suspension available. the lecturer cles- 
cribed the conditions requisite to 
ohtain an abrasion resistant finish and 
the cllcct o f  particle size. 

Mr .  Nutt  advocated the use of the 
pignient to volume concentration 
ligure (p.v.c.) as a means o f  control 
and he reporlcd on the p.v.c. figure 
found for finishes i n  use on various 
classe~ of leather. 

Castor Bean Oil 
PRODUCTION of  oil f roni  the castor 
bean is to begin i n  the Federation o f  
Rhodesia and Nyasaland. A site for a 
factory has been acquired i n  Fort 
Victoria. New hybrid seed developed' 
i n  the US is being imported for dis- 
tribulion to farmers i n  the Federation 
and a guaranteed minimum price o f  
€30 per ton wi l l  be paid for the crop. 
According to a director o f  the coni- 
pany which is promoting the new in- 
dustry, castor oi l  has value as a lubri- 
cating agent fcr jet engines and i n  the 
~nanufacture o f  paint, plastics and 
nylon. The residue is said t o  make up  
valuable fertiliser with high nitrogen 
content. The factory at Fort Victoria 
wi l l  handle only the first stage i n  the 
production o f  oil-the husking o f  the 
bean. but later the complete process 
wi l l  be carried out. 

Ambassador & Chairman 
A b l  BASSADOR-to-be froni tlic 
United Stales to the Court o f  St. 
James's. Mr .  John Hay Whitney, is 
chairman o f  the board o f  Freeport 
Sulphur Co. which has strong trade 
ties with the United Kingdom. 

The company is a major supplier, 
through F. W. Berk 6i Co.. o f  sulphul. 
for the British chemical, fertiliser and 
other industries. I t  is the oldest Ameri- 
can sulphur producer. 

I n  addition to this connection. Mr .  
Whitney has another link with the 
Unilcd Kingdom. His grandfather, 
John Hay, who was secrctary to Presi- 
dent Abraham Lincoln. was also at 
one time American Ambassador 11, 
Great Britain. 

AEA Sales Section 
T H E  Atoniic Energy Authority has 
set up a coniniercial department with- 
in the Industrial Group. to handle 
sales o f  uranium, plutoniuni. thorium. 
graphite and other similar materials. 

Manager o f  the new department is 
Mr .  W. P. Warren. H is  address is U K  
Atoniic Energy Authority. Industrial 
Group Headquarters. Risley. near 
Warrington, Lancs. 

Radioisotopes. stable isotopes. and 
spccial requirements for snia11 quan- 
titles o f  research materials wi l l  con- 
tinue to be handled by the Research 
Group o f  the AEA.  

Pitchblende in Rhodesia 
PIT( 'HBLENDE deposit near Umtal i  
i n  Rhodesia is being investigated by  
U K A E A  otlicials. I t  is not yet known 
how big the deposit is because a good 
deal o f  investigation has t o  be done 
before i t  can be proven. 



MONDAY 7 JANUARY 
SCI (London Section) 

London: The Royal Society of Arrs. 
6 John Adam Street, Adelphi WC2. 
6.30 p.m. Scientific Films. 

TUESDAY 8 JANUARY 
RIC (London Section) 

Gravesend: Technical College. May- 
field Hall Annexe, Pelham Road. 7.30 
p.m. Film: 'Corrosion in Action' intro- 
duced by P. A. Raine. 

1.Chem.E. (London Section) 
London: The Geological Society. Bur- 

lington House W1, 5.30 p.m. 'Solution of 
the Equations for Mass-transfer in 
Plate-type Distillation Columns' by 
H. H. Rosenbrock. 

WEDNESDAY 9 JANUARY 
SCI (Corrosion Group) 

London: 14 Belgrave Squarc SWI. 
6.30 p.m. 'Corrosion Problems in Nuclear 
Power Production' by A. B. Mclntosh. 

SCI (Microbiology Group) 
London: Beveridge Hall. Senate Houre, 

University of London. 2.15 p.m. Dis- 
cussion on 'Training of M~crobiologists.' 

SAC (Microchemistry Group) 
London: 'The Feathers', Tudor Street. 

off Bouverie Street, Fleet Street. EC4. 
6.30 p.m. Discussion meeting. 

THURSDAY 10 JANUARY 
CS, RIC & SCI 

Edinburgh: North British Hotel. 7.30 
p.m. 'Chocolate Manufacture with 
Special Reference to Cacao Constituenls' 
by H. B. Brown. 

SAC (Midlands Section) 
Birmingham: Mason Theatre, The Uni- 

versity, Edmund Street, 7 p.m. 'The 
Analytical Chemistry of Some Newer 
Insecticides and Herbicides' by K. 
Gardner. 

FRIDAY 11 JANUARY 
SCI (Fine Chemicals Group) 

London: Chemistry Lecture Theatre. 
King's College, Strand WC2, 7 p.m. 
'Problems in the Packaging of Fine 
Chemicals' by 1. L. Winfield. 

Oil & Colour Chemists' Association 
Manchester: Engineers' Club, Albert 

Square, 3 p.m. 'Recent Work on the 
Mechanism of the Prevention of Corro- 
sion by Paint Films' by C. C. Maitland 
and J. E. 0. Mayne. 
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CIL to Boost Output 
CANADIAN Industries Ltd. will in- 
stall new continuous equipment at 
Shawinigan Falls, Quebec, works in 
order to increase by 30 per cent the 
production of packed (solid anhy- 
drous) caustic soda. Present r a t e~of  
production of packed caustic at the 
Shawinigan Falls plant is approxi- 
mately 11,000 tons a year. The new 
installation, called 'anhydrous caustic 
concentrator,' will enable the plant '0 
produce at least 15.000 tons annually. 
It will replace the present semi-con- 
tinuous method of producing packed 
caustic from caustic soda solution. 
Completion of the installation is 
planned for late 1957. 

Potassium Salts Factory 
CONSTRUCTION of a new factory 
to produce potassium salts is being 
initiated by Societa Montecatini near 
Canipofranco in Sicily. Raw materials 
will come from an ore bed situated 
between San Cataldo and Serradifalco. 
A portion of the salts produced will 
be sent to the Akragas-Montecatini 
factory at Porto Empedocle which 
produces potassium fertilisers, and ths 
rest will be exported. 

Societa Trinacria and Societa Edi- 
son, who have discovered potassium 
ore beds in other parts of Sicily, are 
t o  start similar undertakings. 

Calcutta Office 
AN OFFICE in Calcutta has been 
opened by the Head. Wrightson Ex- 
port Co. Ltd., subsidiary of Head. 
Wrightson & Co. Ltd., Thornaby-on- 
Tees. The office, at 21 Netaji Subhas 
Road, Calcutta I, will be the head- 
quarters of the company's staff who 
are working on the Durgopur steel 
plant project. 

New Titanium Co. 
SOME $40 million has been invested 
by Allied Chemical and Dye Corpora- 
tion and Kennecott Copper Corpora- 
tion, both of the US. t o  form a new 
company which will produce and sell 
titanium metal. The new company 
expects to produce titanium sponge 
and billets by late 1958. 

Turkish Sulphuric Plant 
A SULPHURIC ACID PLANT at- 
tached to the copper refinery at Mur- 
gul, Turkey, was completed in Octo- 
ber. It is reported to have cost TL 
12.5 million. Annual capacity is 
70,000 tons of acid. An extension is 
planned. 
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Price Stabilisation 
Borax Unchanged 
Until End of March 

IN a letter sent to its buyers in the 
U K  on 18 December. Borax Consoli- 
dated Ltd. announced that it still in- 
tends to hold its prices in the UK firm 
to 31 March 1957. unless 'altogether 
exceptional factors make this impos- 
sible.' 

Expressing ' great concern ' at the 
continued increase in shipping and 
transport costs, the statement re- 
calls that in August the company 
announced its intention to hold itr 
prices firm in this country from I 
October 1956 to 31 March 1957, unless 
exceptional factors intervened. Since 
then, says the company, events in the 
Middle East have led to  an increase 
in domestic delivery costs here which. 
although serious. is far overshadowed 
by the alarming rise in ocean shipping 
costs. Thesc iac!ors. coupled with 
an increase in American domestic and 
cxport prices. would normally have 
meant an increase of £343  10s per 
ton in the company's UK prices. 
'This.' adds the company, ' i s  a prac- 
tical example of the present cost to 
one industry of price stabilisation.' 

Atomic Programme 
THROUGH its subsidiary company. 
the Gewerkschaft Werra. Weissen- 
stadt Maximilianschiitte AG claims to 
have developed a method of procesF- 
ing uranium ore which leaves only 7 
per cent waste. Bavarian ores en- 
riched to date will supply the reactors 
already planned with uranium fuel for 
five years. 

Maximilianschiitte AG, recently 
presented Minister President Hoegner 
with the first uranium rod made from 
ores mined in the Fichtelgebridge. 

The graphite works in Kropfmiihl 
have succeeded in mining a 45 per 
cent graphite which can be purified 
to almost 100 per cent purity. accord- 
ing to Secretary of State Herr Guth- 
smuths. It was hoped that Kropf- 
miihl would be able to produce 100 
tons of  graphite every month. 

Import Duties Exemptions 
THE TREASURY has made the 
Import Duties (Exemptions) (No. 16) 
Order, 1956, which continues for a 
further period of three months ending 
on 26 March 1957. the exemption of 
titanium dioxide from duty charge- 
able under the Import Duties Act 
1932. 

The Order came into operation on 
17 December 1956. and has been pub- 
lished as Statutory Instruments 1956. 
No. 2005. 
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ROBINSON BROS. RESEARCH 

- ... 

MI.. .'Y/(III/~,!, I<O/>III.\~III ( \ ~ ~ ~ ~ ~ I I ~ /  1ro111 /c/l), < ~ / I [ I ~ I ~ I I I ~ ~  of R,I/?~II\O/I BrotI~<,r,\ 1~1[1,. 
c(lflh~r~tlf/c/tO.~ A'//,. C'. 11. ~ ( I I ~ ~ I A ~ c .  //I<, </I-rhitrrt, (11 the opot~it~,<, 01' the t1[,11, r<,.so(irc/~ 
di,partn~ent. Fro111 /<fi to r i~ / l /  : Mr. B. W. Robinson, tlirec~or, Mr. D. W. Parkcs, 
M.C., B.A., B.Sc., F.R.I.C., chic:/' cheniist, Mr. H. W. Horncr, A.M.I. Chcrn.E., chic~f' 
cn~inecr,  Mr. Richard B. Rohinsotl, B.A . ,  (vice-chuirnmn) and Mr. F. C. Ran:rtrun, 

B.Sc., gc,neral 111ana~cr 

T H E  NEW research block of Robin- concerned with the distillation of tar. 
son Bros. Ltd.. West Bromwich, was Work on coal tar ceased in 1946, when 
officially opened on 14 December by this was taken over by the Midland 
the chairman of the company. Mr. Tar Distillers, and attention has since 
Stanley Robinson. been directed to extending the range 

An old two storey process and ware- of chemicals for the rubber and other 
house building which has been industries. 
modernised and reconstructed now 
houses the department. The ground 
floor provides oftices for chief chemist. 
engineers and secretarial stalf, together 
with special rooms For spectrometer 
equipment. 

The first and secontl floors are of 
similar layout with oflice For senior 
chemists. wr~ting rooms, and balance 
room with two sniall and one large 
laboratory on each floor. There iz 
also an annex with provision for frac- 
tionating colunins up to 30 ft. high. 
and a library. 

Research Pioneers 

Robinson Bros. has been wcll known 
in the tar trade for many years, having 
started tar distillation in the middle of 
the last century. It pioneered research 
even before the 1914-1918 war, when 
two German chemists were employed. 
who explored fields far beyond tar 
products and included synthetic rub- 
ber from isoprene and synthetic resin? 
from phenols among their activities. 

Work was also done on horticul- 
tural products and the company later 
turned its attention to fine chemicals. 
the present research department being 
started at Oxford in 1910 and finally 
moved to West Bromwich in 1922. 
where ~t occup~etl the old tar labora- 
tories, rendered vacant by the re- 
moval of the tar distillation process to 
Oldbury. 

Research work continued on prob- 
lems connected with the horticultural 
products nianuPactured ot West Brom- 
wich and was extended to other o:ganic 
chemicalc as well as those directly 

Detergents & Sewage 
AS REPORTED briefly in the issue of 
22 Decemher, the Minister of Housing 
and Local Government is to appoint 
a standing technical committee to 
secure that research is carried out on 
the destruction of detergents during 
sewage treatment. 

The terms of reference of the com- 
mittee will he as follows: 

T o  keep under review the difficul- 
ties, or risk of difficulty, arising in 
sewage works, rivers and water supply 
as  a result of the use of synthetic 
detergents. 

T o  encourage and assist the co- 
ordination of appropriate research by 
manufacturers of detergents and inter- 
mediate materials, and by suitable 
public bodies, into methods by which 
these difficulties, or risk of difficulty. 
could, without an undue burden on 
public funds, be avoided or overcome. 

And to report progress at least 
once a year. 

Gypsum Project 
LARGE-SCALE RIINING of gypsum 
on Kangaroo Island. Australia, and 
the creation of a blaster plant at Port 
Adelaide to use the gypsum has been 
announced. Fred lngham & Co. Ltd., 
plaster manuCacturers have been 
granted a mining lease for 500 acres 
of swampland known as Salt Lake. 
10 miles south-west of American River 
on Kangaroo Island. The lake is esti- 
mated to contain 2.5 million tons of 
gypsum. 

Pyrites Prospects 
Uncertain Future in 
Queensland 

AN UNCERTAIN FUTURE in 
regard to local markets is suggested 
for pyrites produced at Mount 
Morgan, Queensland, by the A~~.straliir~z 
Financial Review. The Rc~view states 
that it would be unfortunate for 
pyrites to revert to a valueless material 
(unpayable marginal ore) after hopes 
that the Australian fertiliser industry 
would provide an outlet for it. 

During the Second World War. 
Australia's isolation from cheaper 
overseas elemental sulphur stocks en- 
couraged the exploitation of its own 
pyrites as a substitute source for sul. 
phuric acid production, to be used 
mainly by fertiliser manufacturers. 
New plants were in consequence estab- 
lished and a bounty was given to help 
the fertiliser manufacturers foot the 
bill. 

Now that the situation has changed. 
however, the sulphur intake from Italy 
and other places has risen in the two 
years to last December by 49,201 tons. 
or 33.6 per cent. to 195,482 tons. 
Imports this year have apparently been 
reduced. due to a lowered demand for 
superphosphate as a result of excessiv- 
rainfall, smaller rural earnings and 
hence tightening of credits for pasture 
improvement etc. 

Films & Automation 
A MEETING on 'Films and Auto- 
mation ' will be held by the Scientific 
Film Association on 21 February 1957 
a t  the Messanine Cinema, Shell-Mex 
House. Strand, London WC2. The 
meeting commences at 6.30 p.m. and 
the principal speaker will be Mr. S. B. 
Bailey of the Intelligence Division of 
DSIR. A selection of films on the sub- 
ject will be shown. Applications to 
attend should be addressed to  the 
General Secretary of the Association 
at 164 Shaftesbury Avenue, London 
WC2. 

Atomic Information 
A COMPREHENSIVE extension of 
the information on atomic energy 
which may be freed from security 
restrictions has been agreed upon by 
the UK. the US and Canada.. As a 
result a considerable volume of 
material t o  assist the peaceful develop- 
ment of atomic energy will become 
available. 

Aspects of nuclear power covered 
by the amended declassification guide 
to which the three countries work 
embrace ore recovery and fabrication 
of fuel elements, and the design and 
operation of plants for chemical re- 
cycling of spent fuel from civilian 
power reactors. 
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CHEMICALS IN  BELGIUM 
Expansion Programme Planned for Carbochimique SA 

ONE of the mcst important Belgian 
chemical producers is Carbochimique 
SA at Tentre, Hainaut, which employs 
nearly 1,500 persons. Founded in 
1928, its capital has risen from 170 
million Belgian francs to 309 million 
Belgian francs. in realisation of impor- 
tant expansion plans during the last 
four years. Thus. ammonia produc- 
tion capacity. which was 190 tons :I 

day at the end of 1955. has risen by 
240 tons a day. double the output in 
1947. This capacity will be still further 
increased by the construction of a 
supplementary unit, thereby increasing 
production to 300 tons a day. Hydro- 
gen supplies for this new unit will be 
obtained, for the present, from heavy 
petroleum oils, and. subsequently. 
from coal. 

Carbochemique is. of course, 
situated near the important coke ovens 
of Borinage and consumes consider- 
able coking-plant gas. Ammonia fixa- 
tion plants have been developed 
alongside these ovens. There are 
installations, also, for the manufacture 
of nitric acid-which should soon 
reach an output of 420 tons a day-and 
ammonium sulphates and nitrates. 
Production of these last two has 
quadrupled since 1948. A plant for the 
production of fertiliser compounds 

which was set up in 1951-52 will be 
enlarged due to the rapid progress of 
fertiliser sales. 

The increase in capital of 103 mil- 
lion Belgian francs is bespoken for the 
setting up of plants which will pro- 
duce urea and ammonium sulphoni- 
Irate. These contain nitrogen in a 
more highly concentrated form than 
the classic fertjlisers produced in 
Belgium up to the present time. 

Carbochimique is expanding its 
activities in the field of ethylene pro- 
ducts. production of which hnv: 
doubled since 1947. In 1950. the com- 
pany started jointly with the Sociftf 
Belge de I'Azote at Liege a company- 
Tensia-to sell surface-act~ve pro- 
ducts and detergents produced by 
Carbochimique and SociCte Belge de 
I'Azote. This side of its activities 
has developed very rapidly. due to the 
growing demand in Belgium and 
ahroad for these products. 

Finally, Carbochimique in 1955 took 
over a neighbouring company. Les 
Colorants de Tertre (Tertre dyestulfs) 
and has enlarged the range of dycs 
produced. This development has been 
favoured by the impor'tant Belgian 
textile industry as well as by a very 
appreciable export market. 

SPECIAL COURSE AT HARWELL 
NEW opportunities for industry to 
acquire basic knowledge of nuclear 
energy are offered by a special course 
which has been arranged at the Har- 
well Reactor School. 

The standard Reactor School course 
is one of 14 weeks' duration giving 
instruction primarily in reactor physics 
and engineering. Present arrange- 
ments enable some students to attend 
only the first six weeks of this course. 
during which time the basic principles 
of these subjects are taught, but the 
numbers of these students have had to 
be limited because the demand for 
places on the standard course has been 
high. 

From 3 June to 12 July next a 
special six weeks' course is to be run 
entirely separately, and some 60 places 
will be available. Besides covering the 
basic principles of the physics and 
engineering of reactors. lectures will 
be given on such subjects as reactor 
metallurgy, shielding and health 
physics. In addition, emphasis will be 
placed on special topics such as the 
instrumentation of reactors and the 
use of radioisotopes in industry. The 

latter topic is not includerl in the 
standard Reactor School course. 

This special course is designed 
primarily for people of degree stan- 
dard who are not directly concerned 
with overall reactor design. It should 
appeal especially to niembers of firms 
whose interest lies in the making of 
ancillary equipment for reactors. 

Application forms for places may 
be had on request from the Reactor 
School. AERE, Harwell. Berks. The 
students who are to participate will be 
selected at the beginning of March 
1957. 

Fertiliser Plant for Pakistan 
IT IS REPORTED that the Japan 
Plant Export Association is consider- 
ing plans to export two fertiliser 
plants valued at Y.38.000 million to 
Pakistan. Destined for West Pakis- 
tan is a plant with a daily capacity of 
100 tons of urea and ammonium 
nitrate. T o  East Pakistan will go a 
50-ton daily capacity plant. 

The plants will take some two and a 
half years to construct. 
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Anti-Corrosion 
Interesting Product Developed by 
Southampton Firm 

A METAL PRIMER for stopping 
rust on iron and steel. tilopane Uni- 
versal, is announced by Corrosion 
1-td., of Southampton. It is claimed 
that tilopane Univerral. which is a 
zinc-based material. can bc painted on 
iron and steel in wet, danip. and dry 
weather, and can be applied under 
water if necessary. 

tilopane Universal adheres to damp 
surPaces, and dries to give a tough 
rust-resisting linish. Brushed onto wez 
steel, tilopane Universal dries hard in 
about 24 hours to withstand abrasion, 
leaving a tough coat of zinc that ren- 
ders any rust inert, and incapable of 
developing further. and protects thc 
structure from breeding any more rust. 
Coverage is approximately 24 sq. ft. 
per Ib. to give an average one-coat ap- 
plication cost of I t d  per sq. ft. The 
finish is battleship grey which becomes 
a shiny metallic surface after wez~ther- 
ing. Most types of .paints, excluding 
bitumens, can be applied over tilo- 
pane Universal to niatch surrounding 
colour schemes. 

World Power Conference 
SEVEN?-EEN PAPERS dealing with 
various aspecls of power will be sub- 
mitted to the sectional meeting of the 
World Power 1957 by the 
British National ('ommittee. The 
meeting is to be held in Belgrade early 
in .June. Among the papers will be 
the following: ' Review of the Produc- 
tion of Combustible Gas from Low- 
Grade Fuel and Agricultural Wastes ' 
by R. W. Rutherford and F. F. Rixon; 
' Underground Gasification in Great 
Britain ' by ('. A. Masterman; ' Design 
Problems for Nuclear Power Plants' 
(provisional title) by Dr. H. S. Arms: 
'Steam and Power Generation in the 
Metallurgical. Chemical and Allied 
Industries (provisional title) by G. 
C'ooke. 

US Nickel 
NEGOTIATIONS are progressing on 
the nickel expansion programme 
which is designed to provide an extra 
130 million Ih. for the US In three to 
five years' time. The new mine at 
Moak Bay. owned by the International 
Nickel Co. of Canada will produce. 
when in operation, between 50 and 60 
~iiillion Ib. per iinnum. 

It is st:ited that the US Administra- 
tion has decidcd that there i5 no need 
to supplement incentives such ;is fast 
tax write-oll's, long term ctintr;tcls and 
preniiuni price offers. by government 
loans to nickel producers. 
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T HE METHODS of pyrethrum analysis discussed 
in the preceding part of this review were essentially 
based on the more classical principles of analysis. 

Colorimetric methods are more subject to interference 
by extraneous substances than titrimetric, gravimetric, 
or gasometric procedures. Colorimetric reactions are 
also, generally, less selective and their measurements 
are less precise than classical methods, but they have 
gained great favour with analytical chemists where the 
substances for determination are present in small 
amounts or. alternatively, when the samples themselves 
are small. 

In the case of micro or semi-micro amounts of 
substances to be determined calorimetrically in a bulk 
of foreign material the errors incurred are not very 
significant. A large number of papers has appeared in 
the literature on the colorimetric methods of estimating 
pyrethrins. Most of these methods possess the advantage 
of speed of performance. 

Edwards and Cueto (26) described a colorimetric 
reaction which involved the reaction of the pyrethr~ns 
with hydroxylamine to form a hydroxamic acid, which 
was then allowed to react with ferric chloride resulting 
in the formation of a coloured complex. The coloured 
complex was evaluated by the use of a photoelectric 
calorimeter. 

This method had been adapted to the estimation of 
the pyrethrin content of paper bag coatings. Pyrethrum- 
treated paper bags have been extensively used for the 
storage of foodstuffs. and the development of this 
colorimetric analytical procedure for estimating the 
content of the pyrethrins is of value in the control of 
their ~nanufacturc and also as somc indication of the 
stability of the pyrethrins during the storage of the bags. 
The method is not specific for the insecticide and is 
only applicable to uncontaminated pyrethrin-coated 
bags. Esters and fatty acids from the stored food pro- 
ducts cause interference in the development of the 
colour and the method usually gives high resuits. 

Differences in the ratio of pyrethrin-1 to pyrethrin-ll 
also introduce variations in the results. 

A colorimetric determination of pyrethrins. allethrin 
and furethrin was proposcd by Dalc and Cueto (27). 
Allethrin is the trivial name for allyrethronyl chry- 
santhemate. a viscous oil and a synthetic analogue of 
pyrethrin. 

by 
R. G. Barradas 

Allethrin 

Chemical Aspects of 
Pyrethrum Analysis-part 11 

Furethrin is the analogue of allethrin in that it con- 
tains the furfuryl group as the side chain in the cyclo- 
pentenolone component. It has been reported as having 
the same order of toxicity to house-flies as the pyre- 
thrins. Gersdorff and Mitlin (28) assessed the relative 
order of toxicity to houseflies as allethrin : furethrin : 
pyrethrin. Dale and Cueto's method of determination 
was applied to paper or cloth bags treated with the three 
insecticides. 

The insecticides were isolated by extraction of the 
samples in a Soxhlet apparatus using ethyl alcohol as 
the solvent. A one per cent solution of sodium sulphide 
was added to the alcoholic solution of the insecticide 
and the mixture was heated to 70+5"C for exactly 
15 minutes. The absorbancy of the orange to red colour 
produced was measured aftcr 10 minutes spectro- 
photometrically at 540 mlr. The amount of the insecti- 
cide was calculated by reference to a suitable calibration 
curve. and Beer's law was found to be obeyed for 0.5 
to 10.0 mg. of pyrethrins, allethrin, and furethrin. The 
average experimental error was approximately four 
per cent and the method was sensitive to 200 pg. of 
the insecticides. The method could only be applied, 
however. if it was known which of the three insecticides 
were present in the sample. If more than one of the 
three insecticides were present it would be impossible 
to determine the concentration of each one specifically. 

Chemistry of Allethrin 

The large scale manufacture of allethrin, its higher 
toxicity than pyrethrins, and its wide application as an 
insecticide for the protection of stored grains, in aero- 
sols, in dairy and livestock sprays etc. are perhaps good 
reasons for the inclusion of a short digression on some 
aspects of its analytical chemistry in this review. 

One of the most highly selective methods put forward 
for the determination of allethrin was that of Hogsett, 
Kacy, and Johnson (29). This group of authors 
attempted unsuccessfully to measure quantitatively the 
ester, carbonyl, and unsaturated groups using conven- 
tional functional group determinations or modifications. 
Their proposed method was based on the reaction of 
allethrin with cthylenediamine, which gave a product 
which could be titrated in a non-aqueous medium. The 
sample of allethrin was allowed to react with ethylene- 
diamine for two hours at 25-30°C to form a quantity 
of chrysanthemum acid stoichiometrically equivalent to 
the amount of allethrin present. The chrysanthemum 
monocarboxylic acid formed was determined by titra- 
tion with a standard solution of sodium methylate in 
pyridine. 

In a pyridine medium, ethylenediamine is neutral to 
thymolphthalein, but most organic acids are distinctly 
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acidic and can be quantitatively estimated by titration 
with standard sodium methylate in pyridine. Chry- 
santhemum monocarboxylic acid, its anhydride, and 
acid chloride also react quantitatively and must be 
determined independently and corrections applied to 
obtain the true allethrin content of the sample under test. 

The acid chloride was determined by treating the 
sample with methyl alcohol and titration of the hydro- 
chloric acid formed with a standard solution of 
potassium hydroxide in methyl alcohol using a mixed 
dimethyl yellow-methylene blue indicator. Chrysanthe- 
mum monocarboxylic acid and the acid chloride were 
determined by titration with an ethanolic solution of 
sodium hydroxide using a-naphtholbenzein as indicator. 
The chrysanthemum monocarboxylic acid anhydride 
and the acid chloride were determined by reaction with 
a measured excess of morpholine in methyl alcohol. 
followed by the titration of the excess of morpholine 
with methanolic hydrochloric acid using the dimethyl 
yellow-methylene blue indicator. 

New Procedure 

From these four titrations the amounts of allethrin. 
chrysanthemum monocarboxylic acid, acid chloride and 
anhydride could be calculated. The method is applicable 
to the determination of esters of other 8-alcohols. and 
is a new procedure for the determination of acid 
anhydrides in the presence of their corresponding acids. 

Moore (30) described a colorimetric method using 
2.4-dinitrophenylhydrazine for the assay of pyrethrins 
and allethrin concentrates. A quantity of the sample to 
be tested, containing approximately 40 mg. of the active 
material, was dissolved in 15 ml. of a 10 per cent vlv 
solution of sulphuric acid in carbonyl-free methanol. 
120 to 150 mg. of 2.4-dinitrophenylhydrazine powder 
were added to the solution. The mixture was heated 
at  80°C for about 20 minutes in a closed flask, cooled, 
and transferred using 20 ml. of ether to a separator, 
and extracted with successive 15, 15, and 10 ml. portions 
of water. The combined aqueous extracts were extracted 
with two 20 ml. portions of ether, and each extract was 
washed with two 10 ml. portions of water. The com- 
bined ethereal solutions were evaporated to a low 
volume and diluted with 25 ml. of dry benzene. The 
evaporation was continued until the benzene started to 
distil, and the solution was cooled and further diluted 
with an equal volume of light petroleum ether. 

Chromatography 

The mixture was chromatographed on a 2.5 cm. 
diameter column filled with alumina prepared by adding 
it as a slurry in a benzene-light petroleum ether mixture 
(1: 1). The chromatogram was developed with the 
solvent mixture until the orange allethrin derivative 
reached the bottom of the column when it was eluted 
with a mixture of one part benzene to two parts of 
light petroleum ether. Polymerised material remained 
as a brown band above a dark band of 2.4-dinitro- 
phenylhydrazine at  the top of the column but other 
impurities passed through the column as a yellow 
fraction. 

The bulk of the light petroleum was evaporated off 
in vacuo from the eluate, which was then diluted to 
100 ml. with dry benzene. A 10 ml. aliquot was further 

CHEMICAL ASPECTS OF 
diluted to 100 ml. with dry benzene. The optical density 
was measured in a suitable photometer using a one 
cm. cell and a blue-green filter against benzene as a 
blank, and the amount of allethrin in the sample was 
then derived by reference to a calibration curve pre- 
pared by using standard solutions of allethrin. Pyrethrin 
equivalents were obtained by multiplying the allethrin 
figures by a factor of 1.07. Comparative determinations 
indicated that this method gave consistent and accurate 
results which were rather lower than those obtained by 
the AOAC method. 

Shukis. Cristi, and Wachs (31) described a rapid 
ultra-violet spectrophotometric method for the deter- 
mination of total pyrethrins in pyrethrum flowers and 
extracts. The ultra-violet absorption was measured at 
227 mp. This method was rapid and capable of giving 
results of excellent reproducibility, but precautions were 
necessary to avoid even traces of impurities. The 
method was based on that of Beckley (32) whose results 
were dependable to 0.05 per cent. 

Beckley extracted pyrethrum powder with petroleum 
ether in a Soxhlet apparatus for eight hours. The extract 
was allowed to stand overnight so that any waxes would 
crystallise out. It was then filtered and made u p  to 
volume. An aliquot was withdrawn from which the 
petroleum ether was evaporated because it was opaque 
to ultra-violet light of the wave-length used. The residue 
was then taken up in alcohol, diluted to standard 
volume and examined spectrophotometrically. In a later 
paper Beckley (33) discussed further details of his 
method. A notable point was that the petroleum ether 
which had been recovered and re-used repeatedly gave 
high results. This was apparently due to the accumula- 
tion of volatile material in the solvent. The material 
could be eliminated by heating and blowing with air. 

Three Methods 
Three methods wert given for the determination of 

allethrin or pyrethrin in solutions. in flour. and i l l  

impregnated paper or cloth bags in a paper entitled 
' Estimation of micro quantities of pyrethroids' by 
Schreiber and McClellan (34). Before the determination, 
the pyrethroids (chrysanthemumic and pyrethric esters 
of alkylcyclopentenolones) were extracted from the flour 
by light petroleum and froni the paper by normal 
butanol. The solutions were then refluxed with 3-5 ml. 
of O.IN ethanolic sodium hydroxide solution. A 10 
per cent solution of barium chloride was added, and 
the solution mixture was filtered after it had been 
allowed to settle for a short while. The filter was washed 
with water and the combined filtrates were acidified 
with sulphuric acid. The filtration was repeated through 
a Celite-coated paper, and the filtrate was extracted 
with light petroleum ether. 

The extracts were evaporated almost to dryness. and 
the remaining solution was transferred to a colorimeter 
tube. The light petroleum ether was evaporated and 
five ml. of mercuric oxide reagent (1 g. HgO in 120 ml. 
of 33 per cent sulphuric acid) were added. The reading 
was taken in a Klett-Summerson colorimeter with No. 
54 filters, and a calibration curve was prepared with 
pure chrysanthemum monocarboxylic acid. 
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PYRETHRUM ANALYSIS 
One of the simplest and most rapid colorimetric 

methods for the determination of total pyrethrins is that 
proposed by Estrada ant1 Lcvy (35). Thc nicthod con- 
5isted of taking 1.0 nil. of the extract (diluted if neces-- 
sary with kerosene) containing 0.2 to 1.0 mg. of total 
pyrethrins. and adding 3 ml. of sulphur-carbon tetra- 
chloride reagent followed by 3 ml. of sulphur-potassium 
hydroxide reagent. The mixturc was then shaken for 
15 seconds. The sulphur-carbon tetrachloride reagent 
was prepared by dissolving 2.5 g. of flowers of sulphur 
in carbon tctrachlorirlc without hcating. and diluting to 
one litre. The sulphur-potassium hydroxide reagent was 
prepared by dissolving 0.25 g. of flowers of sulphur 
in one litre of N anhydrous alcoholic potassium 
hydroxide solution. The solution was centrifuged when 
necessary and had to be protected from both air and 
moisture. 

The mixture of the extract and the two sulphur- 
containing reagents was placed in a stoppered tube on 
a water bath maintained at 30 i0 .5  C for exactly 73 
minutes from the time of mixing. A small amount of 
filter acid was added and the mixture was filtered within 
a time limit of two minutes. After a total time of 75 
minutes from the time of mixing, the light absorption 
was measured at 560 mp against a blank of kerosene 
similarly treated. 

To Correct for Colour 
To correct for the original colour of the extract, the 

above procedure was repeated, including the blank 
determination. using three ml. each of carbon tetra- 
chloride and potassium hydroxide without the sulphur. 
From the difference between the two absorptions the 
total amount of pyrethrins in the sample was derived 
by comparison with standard samples. For small 
amounts of total pyrethrins (0.04 to 0.2 rng.) the light 
absorption should be measured at 440 mjr. The authors 
claim that synergists and dicophane did not interfere 
with the determination. 

Kelsey (36) made a comparative study of various 
methods for the determination of the pyrethrins. He 
compared the spectrophotometric method of Shukis 
el a/. (31). the cthylenediamine method as used in 
the determination of allethrin by Hogsett et a/. 
(29). and the official mercury reduction method of the 
AOAC. Kelsey showed that the spectrophotometric 
method was not very satisfactory in the assay of 
Kenya and Congo pyrethrum concentrates. The other 
two lhethods gave reasonably comparable results. 
Kclscy also rcportcd that thc Estrada and Levy mctho~i 
(35) gave results almost identical with the AOAC 
method on Kenya pyrethrum flowers but somewhat 
lower results with the Congo flowers. 

Several papers dealing with qualitative chromato- 
graphic methods for the separation of the two pyrethrins 
have appeared within recent years. One of the more 
notable is that of Ward (37) who described a chromato- 
graphic procedure ior the separation of pyrethrin-I and 
cinerin-1 from pyrethrin-11 and cinerin-11. Bergamini and 
Versorese (38) described the chromatographic identifi- 
cation and estimation of active ingredients in pyrethrum 
extracts. The work of these authors is interesting in 

that they describe a method for the separation of 
pyrethrin-I and pyrethrin-I1 in pyrethrum extracts by 
means of circular chromatography. 

Pyrethrin-I was found to be more mobile and yielded 
on development with Deniges' reagent a pink band 
which rapidly changed colour to red, purple and brown. 
Pyrethrin-I1 yielded a distinct yellow band when heated 
to 70°C for about seven to 10 minutes. This yellow 
colour was found to be stable for about one hour. The 
sensitivity of this method was approximately equal to 
30 pg. The method could be made quantitative for 
pyrethrin-ll by measurement of the total optical density. 
In a study of the chromatography of pyrethrum 
extracts. Brown, Phipers and Singleton (39) suggested 
that the first step in the analysis of pyrethrum should 
be the removal of 'false' pyrethrins. True and false 
pyrethrins were separated on an alumina chromato- 
gram by using one part of ether to three parts of light 
petroleum ether (b.pt. 40-60C) as the eluent. The true 
pyrethrins passed through the column and could be 
analysed spectrophotometrically, or by the Seil or the 
mercury reduction methods. 

Enlightening Factors 

Brown and Phipers (40) reported further enlightening 
factors which gave rise to errors in the analysis of 
pyrethrins. They studied the discrepancies between 
Seil's titrimetric method and the spectrophotometric 
method of Shukis et a[. They discovered that light 
caused a degradation of the pyrethrins or at  least of 
some materials which were named ' false ' pyrethrins. 

The instability of the pyrethrins towards artificial 
light was studied. Films of pyrethrinoid material were 
prepared by allowing the solvent from a light petroleum 
ether solution of the material to volatilise from a Petri 
dish in darkness for 16 hours at 30°C. I t  was then 
irradiated for 30 days by placing it 18 inches below 
two 300W tungsten-filament lamps. The sample was 
then divided into two fractions: soluble and insoluble 
in petroleum ether, and analysed by Seil's and Shukis' 
methods. The results using the two methods showed 
no agreement. Brown and Phipers suggested that the 
products causing the discrepancy might be (a) esters 
of true chrysanthemum acids and degraded pyrethrolone 
or (b) degraded chrysanthemum acids and the true 
pyrethrins or (c) esters degraded in both portions of the 
molecule. 

Cornelius' Assay 

A very sound and practical quantitative chromato- 
graphic procedure for the determination of pyrethrins 
in pyrethrum extracts was that described by Cornelius 
(41). The method was suitable for the assay of pyre- 
thrum extracts in n-hexane, and pyrethrum extracts in 
mineral oil could be assayed after removal of the 
solvent. Cornelius standardised the activity of the 
alumina in his chromatographic column by means of 
Sudan yellow and Sudan red, which were also used as 
marker dyes in the subsequent separation of the 
pyrethrins. The pyrethrum extract in n-hexane was 
added to the column with the mixed dyes solution and 
the column was eluted with n-hexane containing 10 
per cent of ethyl ether. 

Collection of the pyrethrin-I eluate was started when 
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the Sudan yellow reached the base of the column, the 
activity of the column having been adjusted so that 
with 70-95 ml. of the eluate the Sudan red would have 
reached the base of the column. The eluate was finally 
adjusted to I00 ml. Elution of the pyrethrin-Il was 
then started with n-hexane containing 20 per cent of 
ethyl ether and 200 ml. were collected. One hundredth 
of each fraction was deprived of solvent and the residue 
was dissolved in aldehyde free ethyl alcohol (20 ml.). 
The optical density of the solution was then determined 
at 224 mlc for pyrethrin-1 and at 229 mlr for pyre- 
thrin-11. E,cm. x 17.85 gave the weight in milligrams 
of pyrethrin-1 and E,cm. x 20.39 gave the weight in 
milligrams of pyrethrin-11 placed on the chromato- 
graphic column. 

The factors given by Cornelius were empirical since 
they were based on parallel determinations by a mer- 
cury reduction method. It should be noted that crude 
pyrethrum extracts contain plant pigments that separate 
in the eluates but do not interfcre seriously w ~ t h  
the use of marker dyes. The reproducibility of this 
method was found to be scarcely inferior to that of 
the mercury-reduction method and it had the advantage 
of being more rapid. 

Most popular mcthocts of analysis are undoubt- 
edly the Seil. mercury-reduction. and spectrophoto- 
metric procedures. Polarographic methods have also 
made their appearance in the scientific literature but. 
despite the claims of their authors, they are not yet 
superior in technique and accuracy to the existing 
methods. In this connection attention of readers is 
drawn to the polarographic method developed by Ohno 
and Oiwa (42). 

(Concluded) 
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Terylene Production Increase 
IMPERIAL Chemical Industries Ltd. is to increase 
production of Terylene polyester fibre to 30 million Ib. 
a year by extending sections of the plant at Wilton in 
North Yorkshire. Work is likely begin in the spring. 

This increase, says the company, in the annual capa- 
city of the plant from the present rate of 22 million lb. 
is an interim measure to keep pace with the increasing 
demand for Terylene, particularly for the production of 
skirts, trousers, suits. ties, curtains and stockings as 
well as  for industrial uses. 

ZIRCONIUM RECOVERY 
Method 'from Impure Sponge 
AN ESSENTIAL CONSTRUCTION MATERIAL for 
atomic furnaces is zirconium because of its strength 
and corrosion resistance. Also the fact that it does not 

.absorb particles needed to sustain a chain reaction 
makes it an ideal material for structural use in reactor 
cores. 

Unfortunately zirconium is one of the most difficult 
metals to work with. for it oxidiscs easily and when 
molten will flare in ordinary air. It has. therefore. to be 
melted in a vacuum. with a covering of steel to protect 
it from the atmosphere during hot forging or rolling. 

It is of interest to note that the US Department of 
the Interior has announced plans to develop a method 
of recovering zirconium from impure sponge metal. 
mill scrap and zirconium alloys. This rescarch proj*:t. 
to be financed by the US Atomic Energy Commission 
at a cost of $1 10.000, is to be undertaken by the US 
Bureau of Mines at Boulder City, Nevada. An clectro- 
refining process will be investigated. With this method. 
various grades of scrap. off grade sponge and certain 
zirconium alloys are fed into an electrolytic cell. When 
current is passed through the cell. the feed metal is 
dissolved and relatively pure zirconium is deposited on 
the cathode plate. 

Development of a conlmercially feasible electro- 
refining process would make more zirconium metal 
available for use in building atomic reactors. Also. 
material now lost in producing. manufacturing and 
machining zirconium could be recovered, thus helping 
to reduce the metal's price and stimulating its use in 
other fields. - 
Tanker Terminal in Wales 
FURTHER details have been given of BP's proposed 
crude oil tanker terminal on the south shore of Milford 
Haven. The terminal would be connected with Llan- 
darcy refinery by a 60-mile buried pipeline. capable of 
carrying five million tons of crude oil a year. 

The terminal's jetty would have two berths and would 
be able to receive the largest tankers. Vessels would 
discharge their cargoes direct into a transfer pipeline 
connecting with a tank farm at  the south east corner 
of Angle Bay. One main pumping station, electrically 
operated. would be required to pump the crude oil 
along the pipeline to Llandarcy. 

Construction work on the project cannot start until 
Parliament approves a Bill which will be introduced 
during the present session. If thc Bill receives Royal 
Assent by July next. construction work would begin 
shortly afterwards. 

Preservatives Described 
USES OF Bonornold preservatives (said to have a wide 
application for the preservation of foods. leather articles. 
cosmetics. glues. pastes. machine oils. casein paints etc.). 
are described in a technical pamphlet recently issued 
by AB Bofors Nobelkrut of Sweden. Copies of the 
publication are available from the company's selling 
agents: Guest Industrials Ltd.. 81 Gracechurch Street. 
London EC.3. 
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PROCEEDINGS OF THE INTERNATIONAL 111 the re5c:lrch laboratory radioactive isotopes have 
CONFERISNCE ON THE PEACEFUL USES OF proved niost valuable in the investigation of reactioli 
ATOMIC ENERGY. VOL. 15. APPLIC'ATIONS OF mechanisms and of such processes as absorption. 
RADIOACTIVE ISOTOPES AND FISSION PRO- activation and diffusion. These applications are reviewed 
DUCTS IN RESEARCH AND INDUSTRY. and well supported by references. Analytical methods 
('ortrl~ilr,d trtttl prrhli.s/rc~tl hy the United Nations are also reviewed including that of radioactivation 
Scientific Secretariate. New York. 1956. Pp. 327. 54s. wherein the sample, say of graphite with sniall rare 

The information contained in this volume had. to a 
large extent, been declastitied before the conference 
was held at Geneva. This. therefore. robbed these 
\essions of the conference of the glaniour of spectacular 
disclo\ureb. However, these papers are necessary for 
the balance of meetings discussing the peaceful uses 
of atomic energy. Of more importance to the reader 
is that he can find in one volume a nlost valuable and 
stimulating review of the wide applications which 
radioactivc isotopes and lission products find in research 
and industry. 

One of the more recent applications discussed by the 
Americans utilises the sterilising effects of radiation. 
Prepacked medical dressings. gauzes and so on have 
been sterilised successfully and this process appears 
economically preferable to the conventional steam 
method. In the treatment of food. the problem is how 
to oberconie certain undesirable changes in flavour, 
colour and texture. 

Another interesting series of papers describes experi- 
ments attempting the direct conversion of radiation 
into electrical energy. Elficiencies obtained are very 
low and a limit to feasible applications is set by the 
cost of radioactive nlaterials and the problem of pro- 
viding adequate shielding for the equipment. However, 
this still presents an interesting possibility for utilising 
large quantities of fission products when they are avail- 
able from full scale power production. 

Under the action of gamma rays, polymerisation and 
certain other reactions have been induced. Paper P /  168 
outlines  he design of a chlorination process using 
gamma radiation for the production of benzenehexa- 
chloride. Cost estimates given for the suggested flow- 
sheet based on laboratory trials are of the same order 
as for more conventional methods. Again an important 
factor is the cost of the high intensity source. 

As general tools in industry. radioactive methods for 
thickness measurement are well established. Hydraulic 
problems and wear have been most successfully investi- 
gated. Perhaps the most important industrial application 
at present, however, is that of radiography. A wide 
selection of radiations are now available at lower cost 
than from the more conventional industrial machines. 
Two papers (P/ 156 and P/383) describe the develop- 
ment of beta-ray excited X-ray sources in the energy 
range 20 to 200 kev. Previously, the only suitable source 
in this energy range was thulium-170 and so the possi- 
bilities for radiography of thin parts are extended. 

earth impurities, 'is irradiated-in' a pile and then the 
characteristics of the induced active isotopes are deter- 
mined in order to estimate the quantities of the parent 
rare earths. Again. for example. such a method may 
be used for the determination of calcium of p.p.m. 
concentration in fairly pure iron. 

One thing that puzzles is the way values quoted for 
isotopic half lives vary inconsistently from paper to 
paper. For example, paper PI463 table I quotes half 
livcs of 4 yr. and 20 yr. for ""TI and ""Sr respectively 
whereas  he following paper (P/164) in its table I 
gives 2.7 yr. and 25 yr. The 1948 and 1952 editions 
of the SegrC chart respectively. quote 4 yr. and 2.7 yr. 
for '"'TI and 25 yr. and 30 yr. for '"'Sr. J.S.M.R. 

CIBA FOUNDATION SYMPOSIUM ON PAPER 
ELECTROPHORESIS. Edited hy DR. G.  E. W. 
WOLSTENHOLME. J. & A. Churchill Ltd., London. 
Pp. 224. 35s. 

The classical technique of electrophoresis has proved 
an excellent method of separating protein mixtures and 
as such has been widely applied to the analysis of the 
proteins of blood and serum. However, this method 
requires complicated apparatus and is not readily 
applicablc to routine analyses. In the last 15 years the 
technique of paper electrophoresis has developed. This 
offers a simple and convenient procedure more suited 
to routine analysis. It also has additional advantages 
over the classical technique in that it is possible to 
analyse simultaneously in the same simple proteins, 
lipids and protein-hound carbohydrates. 

Difficulties in correlating the results of analyses by 
paper electrophoresis have occurred between labora- 
tories. This symposium was arranged to give an oppor- 
tunity for discussions concerning these variations and 
to attempt to standardise the technique. 

Communications dealt with the methods of electro- 
phoresis and the design of apparatus. It would seem 
that there is standardisation of apparatus and various 
forms are described. Another group of papers dealt 
with the analysis of the separated materials. It appeared 
that the reason for the variations that occurred in the 
results between various workers was in the analysis 
of the separated materials. A common procedure is 
to make measurements in situ by the interaction of 
separated substances on the paper with a dye as in 
the case of proteins. The colours are then measured 
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photometrically using some form of scanning device. 
The chief errors are involved in deciding exactly where 
to draw the base line and where to place the divisions 
between the various fractions. It is, however, now 
possible to get repeatability if all the conditions are 
standardised. 

Further development in this type of electrophoresis 
will come by reducing tailing effects by such methods 
as chemical treatment of the paper, as has already 
been done by acetylation, and also by the use of 
alternative supporting media such as starch gels. A 
further advance is the development of high voltage 
paper electrophoresis which permits the separation of 
low molecular weight charged substances, giving clear 
cut separations in the minimum time. Many examples 
are given in this book of the application of the method 
to clinical problems. The book should prove extremely 
useful both to workers who are interested in applying 
this method to their problems and to those already 

' engaged in its use. K.R. 

SODIUM: ITS MANUFACTURE, PROPERTIES 
AND USES. By MARSHALL SITTIG. Reinhold 
Publishing Corporation, New York; Chapman and 
Hall Ltd., London. 1956. Pp. 529. 100s. 

Total world production of sodium now amounts to 
about 300 million Ib. per year, and sodium might there- 
fore be classed as a heavy chemical. Although various 
reviews of sodium chemistry are available there has 
been a need for a specialist treatise containing all the 
technical information available to the chemist or 
engineer interested in sodium. In this volume all the 
important information available on the manufacture, 
handling and uses of sodium has been covered, and in 
addition there is a critical resu~nt of the physical and 
thermodynamic properties of sodium, written by G.  W. 
Thomson and E. Garelis. The book also contains 150 
illustrations including flow sheets, line drawings and 
photographs of equipment and actual sodium handling 
operations, and over 2,000 references to the literature. 

Sodium is used on a large scale in the synthesis of 
tetraethyl lead, in the manufacture of detergents and 
of sodium peroxide, cyanide, hydride and amide. 
Production and properties of metallic sodium and the 
manufacture and uses of products derived directly from 
the metal are discussed, but the important sodium 
compounds, such as sodium chloride, caustic soda and 
sodium carbonate, which are not produced from 
metallic sodium and which have been adequately 
described in the literature, are excluded. 

The chapter on the manufacture of metallic sodium 
deals mainly with thermochemical reduction processes 
and the electrolysis of molten sodium salts, but there 
are some interesting references to the manufacture of 
sodium by electrolysis in solvent media and to the 
recovery of sodium from its alloys. This is followed by 
an account of its solubility and alloy formation. 

More than a third of the book is devoted to a 
description of the applications of sodium. These have 
been divided into two main categories: those uses 
based upon the unique physical properties of the metal. 
wherein the latter is not changed chemically; and those 
based upon its role in inorganic and organic chemical 
reactions. In the first category the use of sodium as 

a heat transfer medium for nuclear power plants 
deserves particular attention. There is also an account 
of the analytical determination of metallic sodium. 

Mr. Sittig is to be congratulated upon preparing a 
most interesting account of the manufacture and pro- 
perties of metallic sodium, which should be of 
considerable value to research and industrial chemists. 

G.S.E. 

CHEMIE DER ZUCKER UND POLYSACCHARIDE. 
2nd edn. By F. MICHEEL, u.ssisted by A. KLEMER. 
Akademische Verlagsgesellschaft Geest und Portig, 
Leipzig. 1956. Pp.xx + 512. DM 36. 

Interest in carbohydrate chemistry has recently been 
stimulated by the discovery of remarkable new sugars 
in antibiotics, by the elucidation of the comp!ex 
mechanisms of many biological processes, and by the 
wider realisation that the study of carbohydrates can 
make useful contributions to the elucidation of stereo- 
chemical aspects of reaction mechanisms. This volume, 
which provides a detailed introduction to the subject. 
will therefore be welcomed, not only by carbohydrate 
chemists, but also by biologists and research workers 
in other branches of chemistry. 

The first half of the book gives a stimulating and 
comprehensive picture of the chemistry of mono- 
saccharides and their derivatives. An excellent section 
on Hudson's rules deserves special mention. Professor 
Micheel supports his discussion of classical carbo- 
hydrate chemistry with a wealth of literature references 
and 83 pages of tables giving the physical constants 
of carbohydrate derivatives. Both text and tables pro- 
vide a powerful key to the widely scattered literature 
of the subject, although the author makes no claim to 
achieve exhaustive coverage. The tables are a valuable 
feature, but the reviewer was disappointed to find that 
the compounds tabulated are not given in the index. 
A number of general references to the tables would 
greatly increase the accessibility of their contents. 

Oligosaccharides are reviewed in only 30 pages, in 
which little attention is paid to the higher members; 
this is unfortunate in view of the increasing number 
and importance of the oligosaccharides isolated from 
transglycosylation reactions and from the partial 
hydrolysis of polysaccharides. 

The chapter devoted to polysaccharides gives excel- 
lent, brief surveys of the most important classes and 
it is documented by a large number of literature 
references. including many of recent date. The excellent 
section on the biochemistry of carbohydrates has also 
been completely rewritten for the present edition; it 
includes a concise account of photosynthesis and an 
authoritative discussion of carbohydrate-protein com- 
pounds. The volume also contains a brief chapter on 
cyclitols and a short section on the use of labelled 
isotopes in carbohydrate chemistry. 

It is unfortunate that the standard of printing falls 
short of the high quality of the text. The structural 
formulae are often inelegant and sometimes confusing, 
and the poor lay-out discourages the reader from 
browsing. However, the book deserves a warm welcome 
despite its imperfections. English readers will be grate- 
ful to the author for his unpretentious German style. 

J.C.P.S. 
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to 21s 7+d, helped by the directors' an- & SHARES nouncement that earnines of the 

Spectacular Rally Follows Egyptian Crisis 

S TOCK markets made a spectacu- 
lar rally from the sharp Pall in 
values which was in evidence 

when the Egyptian crisis was at its 
peak. All but a small part of the 
rally has been held, but even so, there 
is a good deal of unccrtainty as to the 
outlook. This does not arise from 
the future of the f ,  which the City is 
convinced should now more than hold 
its own in the foreign exchange mar- 
kets. The moves made by Mr. Mac- 
millan have demonstrated that the 
sterling area Ih:rs massive dollar re- 
sources with which to back the f ,  if 
necessary. and thcrc is not the slight. 
ert intention of devaluing sterling. 
7 he unccrtainty which has developsd 
is mainlv due to the rencrcussions of 
the sharp advance in the price of oil 
and the increase in steel prices. Our 
trade rivals on the Continent face 
somewhat similar proble~ns, but our 
danger of inflation may be more 3cut.r 
and. in the circumstances, fresh me:( 
sures to keep ~nflalion in check may 
become necessary. General belief in 
the City is that the position will not 
be clear until the April Budget, but 
that in any case it seems doubtful ~f 
this can be expected to bring any 
major tax concessions. 

ICI  £40 Million Issue 

Meanwhile the big talking point is 
Imperial Chemical's impending 
£40,000.000 issue of 5+ per cent 
convertible loan stock at f96  per 
£100 stock. At the issue price thcre 
is a yield of almost 5f per cent, 
and the City is looking for a 
small prem~uni over the issue price 
when dealings start. Indeed, it IS 

being suggested by some brokers that 
a premium of as much as  f 10 or more 
over the issue price is possible as 1958 
approaches. This is the first year in 
which the stock can be converted into 
ordinary shares. The conversion 
terms may very well look extremely 
attractive at that time, if all goes well. 
This stock, which combines the merits 
of a fixed-interest stock with the at- 
tractions and scope oll'ered by ordin- 
ary shares, is a safeguard for investors 
against the future. The City expects 

large applications from the big insur- 
ance and investment companies who 
are shareholders in 1CI and wide- 
spread support from small investors as 
well. There is no limit to the amount 
for which a shareholder can apply. 

There is no particular significance 
why Imperial Chemical has decided to 
go ahead with this large new issue 
now. It is not because they and their 
advisers feel that stock market condi- 
tions may deteriorate and be less 
satisfactory later on for a large new 
issue. Mr. Stanley Chambers one of 
the TC1 deputy chairmen has pointed 
out that the position is that the 
company's expansion programme re- 
quires more money. This is the big- 
gest issue ever made bv an industrial 
company in Britain and TCI is 
Britain's biggest industrial group. 

Selling of Shares 

Imperial Chemical shares at 38s 
have held virtually the same level as 
a month ago, an earlier rally not 
having been held. There has been a 
fair amount of selling of the shares by 
shareholders as a means of financing 
applications for the new loan stock. 
Borax Holdings provided a good fea- 
ture with an advance on the month 
from f 13f to £14 in response to the 
deci~ion to distribute a scrip issue of 
one free share for every one held. 
Then the f l shares will be  divided into 
lour 5s units. Based on the current 
price of the El shares, the price of the 
5s units after the free scrip issue and 
splitting of the shares, would be 
23s 3d. In the City the directors' 
propos:ils created an excellent impres- 
sion. 

Elsewhere, British Glues & Chemi- 
cals 5s shares have been well main- 
tained at 10s 6d. Compared with a 
month ago. Albright & Wilson 5s. 
shares have lost a few pence at 
18s Ifd. Anchor Chemical 5s shares 
were well maintained at 1 Is 6d. while 
Laporte 5s shares have been also well 
maintained at 15s 6d, Reichhold 5s 
shares eased to 13s 3d and Fisons to 
47s 6d. 

The 6s 9d units of tne Distillers CG. 
strengthened from 19s 9d a month ago 

group in the first half of ;he financial 
year have shown an 'encouraging' 
rise. Meanwhile the interim dividend 
is being maintained at 6 per cent, but 
in the City it is assumed the total divi- 
dend will be increased if the rise in 
profits is held. Hardman & Holden 5s 
shares eased to 8s xd. Hickson & 
Welch 10s shares moved up to 30s 6d 
compared with 28s 3d a month ago. 
British Chrome Chemicals 5s shares at 
9s were within 3d of the level ruling 
a month ago. British Industrial Plas- 
tics 2s shares were 4s 6d compared 
with 4s 3d. British Xylonite have 
eased from 25s 6d to 24s 9d. Oils 
recovered well, but did not keep best 
prices. BP were 129s 4fd compared 
with 118s 9d a month ago, and Shell 
141s 6d compared with 138s. 

New BDH Chemicals 
FIVE NEW ENTRIES are now listed 
in the BDH catalogue. These are: 
Benzene phosphoric acid, supplied as 
an almost colourless crystalline pow- 
der, melting at 165-167°C; 4-bronio- 
diphenyl, colourless flakes, melting a t  
87-89°C which converts to 4 :  4'-di- 
phenyl-diphenyl; 2-bromo-thiophen, 
supplied as a slightly tinted liquid boil- 
ing at 151-1 53°C; methyl acrylate, an 
almost colourless liquid boiling at 
about 80°C; and methyl 2-hydroxy 
iso-butyrate, now produced industri- 
ally in Britain on a large scale as a 
solvent and intermediate, is supplied 
as  a colourless liquid, boiling a t  about 
137°C - -. 

BDH announces also that new 
chromatographic (CG) grades of cer- 
tain Amberlite resins are now avail- 
able from stock. These meet the re- 
quirements of ion exchange chromato- 
gra'phy for resins of small particle size. 
They are supplied in the exhausted 
form, except CG-50 (free acid) and 
CG145 (free base) and their moisture 
content of 5 to 10 per cent is consider- 
ably less than that of the analytical 
and standard grades. 

Shell Epoxy Resins 
CAPACITY for production of epoxy 
resins has been tripled by Shell 
Chemical Corp. at its plant a t  
Houston, Texas. 

MANUFACTURERS' AGENTS FOR : IMPORTERS OF PRODUCE FROM: 

C H I N A  
i/ 

M. D. EWART AND CO. LTD. 15 Devonshire Row, Bishopsgate, London, E.C.2 
-b Telephone: Birhopsgate 4333 (lo lines) Telex: London 8466 Telegrams and Cables: "Jasmine, London" f 
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By poirtissioi~ of the Controller of HM Stationery 
Ofice the following extracts are reproduced from the 
' Oficial Journal (Patents).' Copies of tlris publication 
may be obtained from the Patent Ofice (Sale Branch), 
25 Southampton Buildings, Chancery Lane, London, 
WC2, price 2s 6d per copy (including postage); 
annual subscription £6 6s. The letter P or C pre- 
ceding the nun~ber indicates that the application was 
atconipanied by a provisional specification or a 
conrplete specification respectively. 

APPLICATIONS 

C34161 Isocyanates producing method. Francais Etat. 
C33492 Amine acetates salts. Geigy AG. 
C33855 Amine-formaldehyde resin composition. General 

Aniline & Film Corp. 
C33856 Acylated leucomethylene blue making process. 

General Aniline & Film Corp. 
C33557 2, 2. 3, 3, Tetrachloro-1.4-Rutanediol. General Aniline 

& Film Coro. 
Gaseous-discharge device. Germeshausen. 
Pharmaceutical compositions. Glaxo Laboratories Ltd. 
Liquid flow measuring apparatus. Heyduk, F. 
Diketene manufacturing apparatus. Hoffmann-la 
Roche & Co. AG. 
Chemical process. Horizons Titanium Corp. 
Aluminium phosphate. Huher, H. 
Refined metal manufacturing process. Huttenwerk 
Oberhausen AG. 
Silver recovery. Ilford Ltd. 
Aromatic compounds oxidation process. Imperial 
Chemical Industries Ltd. 

-P33664 Aromatic disulphonic acids. Imperial Chemi- 
cal Industries Ltd. 
Esters. Imperial Chemical Industries Ltd. 
Polymeric polymethylene terephthalates. Imperial 
Chemical Industries Ltd. 
Organic compounds oxidation. Imperial Chemical 
Industries Ltd. 
Chemical compounds. Imperial Chemical Indus- 
tries Ltd. 

C34050 Alkvl arylstearates. Institut Francaise du Petrole des 
carburants et Lubrifiants. 

C34181 Amino acids. Inventa AG fur Forschung und Patent- 
verwertung. 
Gaseous mixtures separation. Kellogg Co. 
Vauable gases producing arrangement. Koppers Ges. 
Flue eas testing devices measuring apparatus. Landis . - -  

& G$ AG. - 
Hibernation producing substance. Lannacher Heil- 
mittel Ges. 
Nicotinic acid amides &c. Lannacher Heilmittel Ges. 
Polymers aqeuous dispersions. Lonza Electric & 
& Chemical Works Ltd. 
Pigment &c. dispersion. Marco Co., Inc. 
Chemical product. Metal & Thermit Corp. 
Organopolysiloxane compositions. Midland Silicones 
Ltd. 
Fluids albuminum determination method. Miles 
Laboratories, Inc. 

C33780 Thiourea compounds. Monsanto Canada Ltd. 
C34141 Olefinic monomers thermal oolvmerisation. Monsanto . . 

Canada Ltd. 
C34008 Olefins polymers preparing process. Montecatini Soc. 

Generale per 1'Industria Mineraria e Chimica. 
C33561 Branched chain alcohols process. Naamlooze Ven- 

nootschap de Bataafsche Petroleum Maatschappij. 
C33521-433522 Heat exchangers. Naamlooze Vennootschap 

Philip's Gloeilampenfabrieken. 
C34171 Zirconium production. National Lead Co. 
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P33961 Polymers stabilisation Chemischc W e k e  Huls AG., 
P33962 Low pressure polyolefine working up means. Chem- 

ische Werke Huls AG. 
C33862 Barbituric acid derivatives hydrohalides Nordmark- 

Werke Ges. 
C34144 Penetrant compositions. Olin Mathieson Chemical 

Corp. 
C33773 Hydrazine dehydrating process. Olin Mathieson 

Chemical Corp. 
C34042 Titan~um ores treating methods. Pechincy Compagnie 

de Produits Chimiqucs et Eletrometallurgiques. 
C33932 Copolymers. Pennsylvania Salt Manufacturing Co. 
(333709 Halofuran preparing proces?. Pennsylanvia Salt 

Manufacturing Co. 
C33546 Cation exchange membranes. Permutit Co. Ltd. 
C33547 lon exchange mcmbrancs. Permutit Co. Ltd. 
C33840 Styrene &c. copolymers. Petrochemicals Ltd. 
P33741 Organo-metallic compoun:ls. Petrochemicals Ltd. 
C33659 Rutadiene/hydrocarbons separation. Phillips Petro- 

luem Co. 
C33984 Olefin polymers producing process &c. Phillips Pctro- 

leum Co. 
C33832 Thermoplastic interpolymcrs &c. Rohm & Haas Co. 
C33454 Anticoagulant. Rouhnl, Z. 
C33913 Antihistaminics tasteless preparations. Schering AG. 
C34193 Nitric acid manufacturing processes. Soc. Belge de 

I'Azote et des Produits Chimiqucs du Marly. 
C33891 Combustible gas production apparatus. Soc. de Con- 

struction d'Appareils pour Gaz I'Eau et Gaz 
Industriels. 

C34213 Phenthiazine derivatives. Soc. des Usines Chimiques 
Rhonc-Poulenc. 
Liquids separators. Sulzer Frere?. Soc. Anon. 
Chromatographic analysing &c. apparatus. Technicon 
International Ltd. 
Trivalent titanium compounds oxidation. Titan Co. 
Aktieselskap. 
Solid materials separation process. Trotter, F. J .  
Interesterification process. Unilever Ltd. 
Volatile liquids handling &c. apparatus. Union Car- 
bide & Carbon Corp. 

4233545-X33700 Steroids. Upjohn Co. 
Organic compounds. Upjohn Co. 
Carbon black products. Verdier, A. L. 
Aluminium &c. treating method. Vereinigte Alumin- 
ium-Werke AG. 
Dimethyl terephthalate purifying process. Vereinigte 
Glanzstoff Fahriken AG. 
Dicarboxylic acids &c. polyamidc production. Vere- 
inigte Glanzstoff Fabriken AG. 
Chromium alloys powder. Wargons Aktiebolag. 

ACCEPTANCES 

Applications in the following list, and the specifica- 
tions f i d  in pursuance thereof. will be open to public 
inspection in due course. Persons interested may give 
notice of opposition to the grant of a Patent on any of 
the applications included in the Ii.~t by filing Patents 
Form number 12 at any tinre wirhin the prescribed 
period. See ' Oficial Journal (Patents) ' for dates on 
which these applications will be open to public inspection. 

766 133 Plastic coatings on floors and walls. Chomische Werke 
Hiils AG. 

766 167 Seoaration of materials. Imoerial Chemical Industries 
~ t d .  

766015 Diazo dyestuffs. Sandoz Ltd. 
765 885 Dispersing pulverulent substances in water. Gold- 

schmidt AG. 
766 273 Curing of polyepoxides. Naamlooze Vennootschap de 

Bataafsche Petroleum Maatschappij. 
766274 Method and apparatus of separating solids from a 

liquid suspension. Bauer Bros. Co. 
766275 Dehydrating hydrazine by azeotropic distillation. 

Olin Mathieson Chemical Corp. 
766 139 Production of porous moulded bodies made of syn- 

thetic resins and moulding powder for process. 
Biazotti, R., and Lintner, J. 
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I I Commercial 

The following are taken Ram the 
printed reports, hut we cannot be 
responsible for errors that may occur. 

Mortgages & Charges 

The Companies Consolidation Act of 
1908 provides that every Mortgage o r  
Charge, as  described herein, shall he 
registered within 21 days after its 
creation, otherwise it shall be void 
against the liquidator and any creditor. 
The Act a l w  provides that every 
company shall, in making its Annual 
Summary, specify the total amount of 
debt due from the company in respect 
of all Mortgages or Charges. The 
following Mortgages or Charges have 
been so  registered. In each case the 
total debt, as  specified in the last avail- 
able Annual Summary, is also given- 
marked with an *-followed by the 
date of the Summary, but such total 
may have been reduced. 

Nonwoon I N S T I < U M E N ~ S  LTD.. Hud- 
dersfield, scientific instrument manu- 
facturers &c. 29 November, S7.000 
debenture, to Industrial & Commercial 
Finance Corporation Ltd.; charged on 
specified property at Neiley, Henley. 
nr. Huddersfield and a general charge 
(subject to &c.). 

WESLEY COE (CAMHRIDGE) LTD., 
glass manufacturers &c. 30 Novem- 
ber, £500 debentures. part of a series 
already registered. 'f2,500. 11 April 
19%. 

Clayton Aniline Works Pension 
Trust  Ltd. 

(575,067). Registered December 3 as 
a company limited by guarantee with- 
out share capital. The original num- 
ber of members is two, each being 
liable for El in the event of winding 
up. Objects: T o  enter into and carry 
into effect an interim trust deed pur- 
porting to be made with the Clayton 
Aniline Co. Ltd., etc. The subscribers 
are: John P. Perkins, 'Tan Pits,' Moss 
Lane, Bramhall, Cheshire, company 
secretary; and Leslie C. Page, 19 

THE CHEMICAL AGE 

Intelligence 1 I 
.,,--,,,,-,-,-----J , 

Spennithorne Road, Urmston, Man- 
chester, assistant labour manager. The 
first directors are George H. Carnall 
(chairman), John P. Perkins, Arthur A. 
Cunliffe, Jack Barker, Arthur Seaton 
and Vincent Delaney. Solicitors : 
Addleshaw, Sons & Latham, Man- 
chester. Registered office : Clayton, 
Manchester, I I. 

Corrobex Chemicals Ltd. 

Private company (575.679). Regis- 
tered 14 December. Capital 25,000 
in £1 shares. Objects: to carry on 
the business of manufacturers of and 
dealers in chemicals of all kinds, 
manufacturers of plastics and syn- 
thetic materials, moulders, fabricators 
and constructors in wood, metal and 
chemical substances, manufacturers 
of and dealers in fungicides and insec- 
ticides etc. The subscribers (each 
with one share) are: Sidney C. Coker, 
12 Rulfetts Close, S. Croydon, Surrey, 
solicitor's managing clerk, and Ann 
M. Best, 49 Draycott Place, London 
SW3, private secretary. The first 
directors are to be appointed by the 
subscribers. Solicitors: Highwood & 
Smith, 6 Fitzroy Square, London W1. 
Registered ofice: 56 Kingsway, Lon- 
don WC2. 

British Benzol & Coal Distribution 
Ltd. 

Sales revenue did not keep pace 
with rising costs, state the directors of 
British Benzol & Coal Distillation 
Ltd. in their report for the year to 31 
October last. Net profit is down from 
f53.724 to f34.991 and the dividend is 
reduced from 17f per cent to 15 per 
cent. Adequate supplies of coal suit- 
able for carbonisation were obtained 
from the NCB and output of coke was 
maintained by participating in the 
export market to the maximum per- 
mitted extent. Gas and other by- 
products found ready outlets through- 

out the year. The annual meeting of 
the company will be held in London 
on 15 January. 

Commercial Plastics 

In exchange for shares, Commer- 
cial Plastics will acquire from the 
Bleachers' Association the total issued 
capital of Greenwich Plastics on I 
January 1957. Greenwich Plastics 
will continue t o  operate as  an inde- 
pendent company. Mr. P. L. Wright, 
chairman, and Mr. E. G. Goold, direc- 
tor and secretary, Bleachers' Assoeia- 
tion, will join the board of Commer- 
cial Plastics. 

LONDON The industrial chemicals 
markets have begun the New Year on 
a steady note with an active inquiry 
reported from most sections. Contract 
renewal business has been much in 
evidence, and a widening interest has 
been shown by users in the textile and 
allied industries. Prices are steady and 
unchanged although with a firm ten- 
dency, the exception being the fluctua- 
tions in the non-ferrous metal com- 
pounds. Trade in the coal-tar pro- 
ducts market continues to be active. 

MANCHESTER The market is not 
yet fully into its stride after the holi- 
day interruptions, but in the early 
period of 1957, a t  all events, a resump- 
tion of steady home and export busi- 
ness is anticipated. More active con- 
ditions in the Lancashire cotton and 
allied industries should result in a 
brisker demand for a wide range of 
chemicals from this direction. Most 
other industrial consumers are expec- 
ted t o  give a good account of them- 
selves in this respect. A steady 
seasonal expansion in the call for ferti- 
lisers is also anticipated. Taking in the 
tar products seclion generally, a fair 
movement of supplies is reported. 

GLASGOW The traditional New 
Year holidays are having an effect on 
the Scottish market, and business 
generally has been quiet, and is likely 
to remain so until after the holiday 
period. Prospects for 1957 appear to 
be reasonably favourable. 

((VU LCAN 9' IRON AND STEEL CARBOY HAMPERS 
BRAND SAFETY CRATES, PACKED CARBOYS 

HARRIS (LOSTOCK GRALAM) LTD. 
LOSTOCK GRALAM, NORTHWICH, CHESHIRE. 
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OFFICIAL APPOINTMENTS FOR SALE: continiied 

NATIONAL COAL BOARD 
Applications are invited for the position of 

ASSISTANT DIVISIONAL MARKETING OFFICER 
(BY-PRODUCTS) 

in the North Eastern Division with Headouarters at "Hill Turrets." 
Ecclesall Road South, ~hiffield, I I .  

The position carries a salary range of f1,560 to f2,275. 
Aonlicants should be fullv exoerienccd in all chemicals ~ roduced  
fr& coal for both home and export markets, and shduld have 
practical experience of sales developrncnt and market surveys. 
A knowledge of the bulk transport and shipment of  chemicals and 
by-products is essential. It would be an advantage to have a 
knowledge of the production of these chemicals, together with a 

Technical qualification. 
Applications, giving details of age. qualifications and experience. 

should be addressed to 
THE MARKETING ADMINISTRATIVE OFFICER, 

MOORDALE, I, TAPTON PARK ROAD. 
SHEFFIELD. 10. 

not later than January 15, 1957. 
Envelopes should .be mal-ked "PERSONAL"-By-products 

Vacancy. 

FOR SALE 

CHARCOAL, ANIMAL AND VEGETABLE, Horticultural, 
burning, filtering, disinfecting, medicinal. Also lumps, ground 
and granulated. THOMAS HILL-JONES, INVICTA WORKS, 
BOW COMMON LANE, LONDON, E.3. (TELEPHONE: 
EAST 3285). 

MIXERS-1 Baker Hand-tilted Trough, 16 in. by 24 in. by 20 in 
Fast and loose pulleys and clutch. " Z  blades. 

1 Ditto Power-tilted Trough, 30 in. by 20 in. by 24 in. Pulley drive 
and clutch. Four "L" blades. 

THOMPSON & SON (MILLWALL), LTD., 
LONDON, E.14. 

TEL.: EAST 1844 

PHONE 98 STAlNES 
STAINLESS STEEL PLANT 

S.S. "GARDNER" SIFTER/MIXER-40 in. by 17 in. by 17 in. 
S.S. AUTOCLAVES-6 ft. by 3 ft., 100 w.p (Three.). 
S.S. 100-gal. JACKETED PAN AND MIXERS. 
S.S. TIPPING PANS-65 gallons (Two). 
S.S. ENCLOSED E L E V A T O R 4 0  ft. centres. 
S.S. 30-gal. GAS-HEATED PAN. 
S.S. 40-gal. OPEN PAN. 
S.S. and Chrome EMULSIFIER/MIXING ARMS-A.C. 
S.S. LARGE SINK UNITS-3 ft. by 2 ft. by 1 ft. 3 in. (Two.) 
TANKS PANS, PUMPS CONDENSERS CALORIF&ERS. 

STIL~S, HYDROS, RE~INERS? all typed of MIXERS. 
Send for Llsts. 

HARRY H.  GARDAM & CO., LTD. 

Brand New COCHRAN Vertical and ECONOMIC Self-contained 
STEAM BOILERS in stock, also all sizes I-econditioned and 
guaranteed. List on request. 

STAINLESS STEEL TANKS, PANS,,CONDENSERS, PLATES. 
VALVES AND COCKS. Very w ~ d e  select~on. 

4 new ALUMINIUM CONDENSERS, 14 ft. long, 2 ft. 3 in. 
dia., 386 tuber a in. 0.d. 

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

Phone: Coleford 227112. 

GLASS TUBES-540 available-For Salc. 2 in. 0.d.. I2 ft. long. - -  -~ ~ 

walls R in. thick. 
Also quantity of "U" Rends to  match. 
BOX NO. C.A. 3515. T H E  CHEMICAL AGE. 154. FLEET 

STREET, LONDON. E.C.4. 

MORTON, SON AND WARD. LIMITED, STAINLESS STEEL 
VESSELS 

VESSELS of all shaoes ;and sizes. iacketed o r  unjacketed-with 
stainless steel mixing gear to  req"irements; also stainless steel 
storage tanks and vauum vessels. 

" MORWOOD" "U"-sha~ed TROUGH MIXERS-up to  2 tons, 
in stainless steel, with agitators, scroll o r  paddle type, jacketed or 
unjacketed. 

Stainless Steel TROUGHS. TANKS and CYLINDERS made to 
requirements. 

These items can also be fabricated in mild steel. 
JACKETED PANS 

100g., 150g.,and 2M)g., new, In m ~ l d  steel, for 100 Ib. p.s.i. w.p.- 
with or without mixing pear. 

3 cwt. TROUGH MIXERS bv CHALMERS and GARDNER 
-stainless steel-lined troughs.. 

50g.. 75g. and 100g. heavy duty MIXERS by FALLOWS and 
BATES. Agitators driven through bevel gears from fast and 
loose pully. 

200% cast-iron JACKETED MIXING VESSEL with nickel- 
cKrome imoellor tvoe agitator driven through bevel gears from 
f i s t  and loose !iiley. - 

AIR COMPRESSORS 
THREE 30 c.f.m. at 100 Ib. pressure, water cooled, automatic 

oberloads, with or without motors. 
AIR RECEIVERS MADE T O  REQUIREMENTS. PUMPS 
Selection of new MONO and second-hand Pumps in stock- 

2 in. to 5 in. 
Inquiries Invited. 

MORTON, SON AND WARD, LIMITED, 
WALK MILL, 

DOBCROSS. NEAR OLDHAM, 
Lancs. 

Phone Saddleworth 437 

BOX NUMBERS: Reply c/o .' The Chemical " Bouverie House . Fleet Street ' EC4 
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FOR SALE: continued 

200-gallon Stainless Steel Water Jacketed Vat with Electric 
Propeller Agitator. Ditto 100 gallons. WINKWORTH 
MACHINERY LTD.. 65. HlGH STREET. STAINES. 
Telephone 1010. 

WORK WANTED & OFFERED 

CRUSHING, CRINDING, MIXING and DRYING for the trade. 
THE CRACK PULVERISING MILLS LTD. 

Plantation House 
Mincing Lane, 
London, E.C.Z. 

GRINDING, CRUSHING AND GRADING 
FINE GRINDING LTD.. 

BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 

PULVERISING of every description of chemical and otner 
materials. Collections. storage, deliveries. THOMAS HILL- 
JONES, LIMITED, INVICTA WORKS, BOW COMMON 
LANE, LONDON E.3. (TELEPHONE: EAST 3285). 

SPECIAL ORGANIC RESEARCH 
- 

ORGANIC Chemical Research. Special organic chemicals made 
to order. Literature searches. GROSVENOR LABORATORY, 
BUTACET LIMITED, 25, GROSVENOR CRESCENT 
MEWS, LONDON, S.W.I. 

PATENTS & TRADE MARKS 

KING'S PATENTAGENCY, LTD., (B. T. King A.M.I.Mech.E., 
Patent Agent), 146a, Queen Victoria Street,'London, E.C.4. 
ADVICE Handbook, and Consultation free. Phone: City 6161. 

I 
I I ELECTROLYTIC 
I 

I battery-active 

/ MANGANESE DIOXIDE 
is now in large scale production at the Iiendcrwn, I 
Nevada plant of AMERICAN POTASH & CHERIICAL I 
CORI'ORATION. This development of Electrolytic I 
Manganese Dioxide, accomplished with the co-operation 
of the U.S. Bureau of Mines and U.S. Signal Corps pro- I 

vides a source of superior quality Mn02 for use as a I 
depolarizer in high performance dry-cell batteries. ! 

I 

with e ~ e c t r o ~ y t i c  MANGANESE DIOXIDE I 
I 

BATTERIES LAST LONGER IN USE AND I N  STORAGE I 
I 

Enquiries to: 
I 
I 

B O R A X  E CHEMICALS L I M I T E D  I 
KINGS B O U R N E  HOUSE,  119 H l G H  H O L B O R N .  L O N D O N ,  W.C.1 ( 

T.1: HOLborn 6518 (PBX). Calrlcs: Borou.h?rn London I 
I 

European agents for: 
I 
I 

I American potash & chemical Corporation I 

I Producers of: Borax, Soda Ash, Salt Cake, Lithium, Bro- I 
I mine, Chlorates, Perchlorates, Manganese Dioxide and s I 
I diversified line of Agricultural and Refrigerant chemicals. I I 
I I 
L -------------------------------- 

mxins21 

Classified Advertisement Order Form 

- 

CLASSIFIED RATES All sections 5d. per word. Minimum 81-. Three or  more 
insertions 4d. per word. Box Number 21- extra. 
Up to 10 a.m. Tuesday for insertion same week. 

SEMI-DISPLAY 301- per inch. Three or more in~ertions 2.51- per inch. 

Name .......................................................................................................... 
AaBess ........................................................................................................ 

T o  The Manager 
THE C H E M I C A L  AGE 
Bouverie House 

Fleet Street, London E.C.4 

Please insert the following in your next issue and for. . . . . . . .  
weeks thereafter 

Date. ............. 

SITUATIONS VACANT . EDUCATIONAL 

OFFICIAL APPOINTMENTS . WANTED 

FOR SALE INVITATION TO TENDER 

AUCTIONEERS, VALUERS, etc. . PATENTS 

WORK WANTED AND OFFERED 

- 
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A n  Apron 

for Every Body 
in a// materials 

SPECIALISTS 
I N  

INDUSTRIAL 
SAFETY 

SINCE 

1880 

Manufactured by 

WALLACH BROSl 
L I M I T E D  

49 TABERNACLE ST. 
LONDON, E.C.2 

T e l e p h o n e  C L E r k e n w e l l  1 4 4 8 1 9  

Members of the 

ROYAL SOCIETY for 
the PREVENTION 

of ACCIDENTS 

I--- 
- - -- 

1 

WET OR DRY 

1 UCKlNGTON FOUNDRY. CHELTENHAM 
TELEPHONE 54154 

- 

"'Jef co 

FACE SCREEN 

Reg. Dcs~gn 7519 14 Patent . ~pp l~ed  for 

Perfect protection when grlndlng o r  

machining. Comfortable t o  wear, stands 

clear o f  the face, adjustable t o  any angle, 

non-splinter front easily renewable. 

J .  & E.  F E R R I S  L T D  
33 Museum St., London, W.C.1 
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Petroleum-Derived 
AROMATIC SOLVENTS 
W e  are now able t o  obtatn suppl~es of  a w ~ d e  
range of petroleum-der~ved Aromat~c Solvents of 
very high aromattclty. Typ~cal borltng ranges 
~nclude 1551 174°C.. 177121 1 "C.. 197/257"C. and 
2321285°C. Other cuts may be ava~lable on 
spec~al request. 

Other solvents etc.. currently handled rn bulk and drums 
rnclude. 

N-BUTANOL 
ISO-BUTANOL 
ISO-OCTANOL 

BUTYL ACETATE 
XYLOL ETHYLENE GLYCOL 

(DRUMS AND CANS, ETC.) 

Also avatlable for sh~pment ~n bulk spec~al Olefin 
fract~ons for chem~cal synthests. C6 t o  C I 2  range 

Enqurrtes to: 

CHEMITRADE LIMITED 
17 STRATTON STREET, LONDON, W.I. 

Telephone GROsvenor 3422 
Telegrams MULTIKEM. LONDON 

Telex LONDON 8694 TRAFORCHEM 

I r a r n n m ~ m  
j - a 

- 

I I 

c ~ ~ " ' c ~  _  ACE 

S T I L L S  

~ a r g e  ~o41,ng rreorn and Mlianp jo r tc ted Pan copper wnth 
R  E  C  T  I F Y I N  G 

p o r e d  op>tolors, steam 
locket of rndd steel C O L U M N S  

C O N D E N S E R S  

AUTOCLAVES CALANDRlAS 

VACUUM PANS . BOlLlNG PANS 

PIPEWORK COILS, ETC. 

1.71 -.. ~ @ V Q ~ Z _ I -  - f, r n r ~ * r ~ a ~ q r \ ~  r - -,- 9 
W F q ~  IP.IDIA R O C  P C P  O* .~PON c 1 1  
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@ @' 
F E A T U R E S  OF T H E  l4'@fl&@? 

DRY SEAL G A S H O L D E R  

Wiggins Gasholders are being used for 
the storage of hydrogen, nitrogen, 
towns gas, carbon monoxide, carbon 

dioxide. oxygen, coke oven gas, t e t ra -  

fluorethelyne and s e w a g e  digester gas, 

etc. 

The W ~ g g i n s  G a s h o l d e r  o p e r a t e s  on t h e  p r i n c ~ p l e  

of p i s t o n  d ~ s p l a c e m e n t .  A f r i c t i o n l e s s .  m o v a b l e  

p i s t o n  f l o a t s  on t h e  c o n f i n e d  gas, r i s i n g  and 
f a l l i n g  with c h a n g e s  In v o l u m e .  The seal-a 

s y n t h e t i c  r u b b e r - c o a t e d  f a b r ~ c - i s  p r o t e c t e d  

against  w e a r  by a m p l e  c lea rances .  T h e  s y s t e m  

r e q u i r e s  p r a c t i c a l l y  no m a i n t e n a n c e  a n d  no 
rep lacements .  The W i g g t n s  G a s h o l d e r  IS a 

s t r u c t u r e  f r e e  of u n s i g h t l y  f r a m e w o r k .  

I The porton rmrts nearly to the roof of  
the grs.rtghr rhel l  giving maximum 
capacety. 

7 A rongle aucomaco< levelling device 
keeps the piston ,,ding level. 

3 The sectnon o t  the rhel l  above the 
poston is completely ventilated. 

4 Wide dcarances prevent trnction. 

5 The gas-tight seal remains un- 
affected by reacher. 

6 Fenden protect the real when under 
pressure and guide i t  on to  the side 
walls wi thout friction. 

7 The rhel l  i r  gar-tnght u p  to the seal 
connection. 

8 Foundations are simple and on. 

expensive as only the shell weight 
has to be ~vppor red  

Wall full position. s h o w l n ~  in l r ted  -1 son- Full position view d meehmlu l l y -opn ted  
n r u n e d  d .  r).nthctir rubber-coated fabric. r e l i d  valve. Releases gar i f  holder capacity is 

exceeded. 

( M E M B E R  OF  T H E  P O W E R - G A S  G R O U P )  

STOCKTON-ON-TEES A N D  L O N D O N  
A U S T R A L I A  . C A N A D A  - I N D I A  . F R A N C E  S O U T H  A F R I C A  

-- - -.--A 

1'rilltl.tl ill IilPilt Ilrit i l i l l III. Tl l l i  1'Klis.i IT c'oO\llllil.lSI)s i.TI9.. .\lllll+..t~~~~#.. illlll j1111~li-l~a~d I!(. IIBSS IIIIt,TIIli>L. I.TI,., ill llt)llr<~l.il. Illlllrl.. 1:11 I.'It,t.t htrl.l.1. I.: I 1. 
.i .l;tnb1i:8rv, !!I57 lR+~xt.lt~r~~#l :at l i b ?  lier!t~:!i 1'0.1 Ibllivv. K~tlvr<'d :8. S~c'orld l ' l:~\? >lal l t~r  ?a1 I l l t ~  Xt,?, Ytwh I ,S \,. 1'0.1 l b l l i < ~ t ~ .  
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