
7 g i y r i  -rnr 

AIR 
POLLUTION 

r (Page 369) 

VOL. 77 No. I964 

2 March 1957 

Age -. ' 2 :  .... '": # ".. .:.::.: ... 
: : : . : i r : , : : :  :::p : , . 

- .... . ... --. . : t:* ... - - . :.::*I*.: :.; ...... . i i :r.; *+*.*. , .. :,*:::i:.:- 
METAL C O N T A ~ N ~ R S  'iidi,':l j % b f  ~ f f l 0 :  PLb_CE, PALL MALL, LONDON 
W O R K S :  E L L E S M E R E  P O R T  & R E N F R E W .  

.. ; :,5.. A S S O C I A T E D  C O h l P A N I E S  O V E R S E A S  
' , I 

% .  . ' i  . 9, d'c , " '  ':::$:'J;>*, - - , ' . ii;II 3 ,.,' ' '*' 



ii CHEMICAL ACE 2 March 195Y 

I------ 
------ 

I I 
I I 
I I 

t I 
I 

I I 
Foil T H I  I 1 

I 
CHEMICAL T R A D E  

I 
1 
I I 
I I 
I I 

STILLS  I rind I I 

Lorre steam copper R  E  C  T I F Y 1 N  G 
Bodin8 ond Mlring Pan wlth 
scored agttatorr, steam 

~ o d e t  of mild steel. C O L U M N S  
C O N D E N S E R S  

AUTOCLAVES . CALANDRIAS 

VACUUM PANS . BOILING PANS 

PIPE WORK COILS, E TC. 

I \ T A R 1  1 5 t i b  1 1  l i l i l i  

BLUNDELL & CROMPTON LTD 
WEST I N D I A  DOCK R O A D  L O N D O N  E I4 , ' ts , , 

4 "  ' 

1 nronufaetured I,y American Potash 10 Chemical Corporation I 
I are now available in commercial volume I 

I I Rnron and it4 cotlq~n~lrtr~s h s v ~  i n t c r ~ ~ t i n g  ogpliration* I 
1 in the fields of Mct;tl Ilcfining, I'Iastic.-, htomir I,:nergy, I 
I 1'ropcllant.i. I'yrotc~cl~nic*, I 'ctrol~t~ni 1,'trrl.i and in I 
! organic synthcu.*. I 
I 
I 

I 
Write for furtlter infnrrnolinn 1n:- 1 

I IIOILAS & ('IIK.WIt'AI,S I . I F I I T I 1 ,  I I KINGS BOURNE HOUSE. 219. H I G H  HOLBORN.  L O N D O N .  W.E.1 I 
'I'FICPIIUIII.: IlOLl,nm 1,5111 (pl,\l. 1 ultlv.: Ilor%\~ hl.w I.untt1~11. ( 

I - I 
1 Europeon ogenca for I 
I I AMERICAN POTASH & CHEMICAL CORPORATION I 
I Producers of IIORAX, SODA ASIT. SALT CAKIC. I.ITIIIUM, I 
I HROMINE, CI3I.ORATliS. 1'EIiCIILORATE:S. MANGANESE I 
I I)IOXII)E, and n diverrifirtl line of AGRICUI.'I'IiI~AL atnd 1 
I REFKIGISRANT chemicals. I 
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FOAMING ACTION...lasts through 1 ! 

the active life o f  the detergent 
I 
1 Marchon Detergent Additives boost detergent foaming power to yield sparkling, 

foams that can be balanced to last exactly to the end of the detergent life. G 
foaming action to detergent life ensures the maximum economy to the 

4 Foam Boosting means Sales Boosting. 

MAROHON Empilan Series. Narrow cut and broad cut isopropanol- 
amides, Ethanolamides and their derivatives. 

OETERGENT 
tilnol 8.ri.a Alkylolsmides made under licence from 

ADDITIVES Ninol Laboratories inc., Chicago. 

MARCHON PRODUCTS LIM 

M A N 7 8 7 2  
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SLATE FILLER 
W H E R E V E R  A N  I N E R T  F I L L E R  

I S  REQUIRED FULLERSITE 
IS THE IDEAL MATERIAL 

PENRHYN QUARRIES LTD. 
PORT PENRHYN, BANGOR. NORTH WALES 

JAMES D. BlRCHALL 

The Classification of 
Fire Hazards and 
Extinction Methods 
Second printing 8s. (post paid) 

Ernest Benn . Fleet Street . London 
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Or well-briefed-on Epikote Resins 

for structural protection? 

Today, in many industries where high the conditions, the more do these new 
humidity, solvent action, or acid and Shell resins reveal their protective merits! 
alkaline fumes cause severe structural Many surface coatings manufacturers 
corrosion, Epikote Resin based coatings make Epikde Resin based formulations. 
are bringing enduring protecfion to Keep uptodate on these important 
plant and equipment. The more severe developments. 

SHELL CHEMICAL COMPANY LIMITED. 

-3 Marlborough House. 15/17. Great Marlborough Street. London, W.I. Tel. : GERrard 0666 
" EPIKOTE " ,so  Reg~stered Tmde Mork 
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Welded b y  the Argon Arc Process 

METAL SPRAYING 
WELDING AND REPAIRS 

T O  ALL METALS 

RICHMOND WELDING CO. 
EST. 1 9 2 9  

RICHMOND RD. . BRADFORD 7 - T e l :  25405 

C A R B O Y S  . P A C K E D  C A R B O Y S  
CARBOY TILTERS AND BARROWS 
SAFETY CRATES TOP PROTECTORS 
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F I N E  C I T R I C  A C I D  I N  T H E  M A K I N G  

Revolt lurks perpetually in our new artist's breast. His desire for innovation 
shows itself in eccentricity of dress, habits and outlook on industry. Admittedly 
he never yet had a picture hung upside-down- he generally manages to turn his 
subjects inside-out. Show this latest effort of his to a psychiatrist, mention 
artistic licence and horse mania in passing, and the psychiatrist would see at  once 
that the drawing clearly represents a stage in producin~  Sturge citric acid. 

As molasses is converted into acid-containing liquor by fermentation a felt 
of mould is also formed and when the optimum amount of citric acid has been 
producrd this 'head' is removed. The felt contains an important Sturge 
l)v-product, ergosterol, the startin.; material for the synthrsiq of Vitamin D2. 

BY PRODUCTS 

f 

JOHN & E. STURGE LTD WHEELEYS ROAD . BIRMINGHAM, I S  . TEL: MIDLAND 1236 
TOA C A l  
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I I TEL: E Y A M  286. G R A M S :  F L U O R I D E S  / I 
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N I C K E L  B A S E  A L L O Y S  

onaoslsr NICKEL BASE ALLOYS are strongly recommended for use 
where high acid concentrations at elevated temperatures are 
involved. 
Corrosist Alloys give continuous service over longer periods 
without replacement. There is a suitable Sheepbridge 
corrosion-resisting alloy for every application. Our 

technical and research staff are at your disposal to assist 
you in your choice of the correct material. 
Corrosist Alloys are available as centrifugal castings, 
sand castings, or shell mouldings according to size 
and application. 

SREEPBRIDGE 

l!iUML@V CASTINGS 
The illustrations show a top cover and inlet pipe 
for an Alkilator working with high concentrations 
of acids at elevated temperatures. 

LIMITED 
Further information regarding Corrosist Nickel (Our (~f ~ht,  Sheephridgr Engincrri~:g Cror~p) 

Base Alloys is given in our booklet " Heat and Corro- SUTTON-IN-ASHF'IELD, NOTTS. 
sion Resisting Castings " which is available on Phonr : Sutton-in-Ashfield 590 
request. Grams : "Centrifugal " Sutton-in-Ashfield, Nottq. 
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For some of the newer 

products in this Chemical Age 

consult the latest 

supplementary lists of 

LIGHT'S ORGANIC CHEMICALS 
Write for your copy I 

L. LIGHT & CO. LIMITED 
P O Y L E  C O L N B R O O K  B U C K S  

may we 
send you 
our latest 
catalogue ? 

Please write for a copy to Laporte Chemicals Ltd, Luton. 
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New Chemical Plant 
Chemical Construction (Great Britain) Ltd, specialise in the entire planning, 

design, procurement, erection or supervision of chemical plant for: 

AMMONIA SYNTHESIS SULPHURIC ACID 
NITRIC ACID' AMMONIUM SULPHATE 

AMMONIUM NITRATE UREA, ETC. 
In thew activities the Company operates in close collaboration with its American 

;~ssociatcs-Chcmical Construction Corporation, New York, and the resources 

of the two organisations are always at the service of the chemical industry. 

CHEMICAL CONSTRUCTION ( G R E A T  B R I T A I N )  LTD 

B U S H  H O U S E  . A L D W Y C H  . L O N D O N  W . C . 2  
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- THE SIDE ENTRY AGITATOR - can be adapted to  a number 

untings, with chain 

or V-belt drive 

Where complete agitation is necessary in 

large vessels, Stockdale side entry type 

1 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. I 
C H E M I C A L  E N G I h ' E B 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  

TE'L. : P O Y N T O N  2 6 0 1 1 2  

n ~ w  G- - 
me- ,+ 

I N  the past perhaps-but not now! 
With EVERTRUSTY PROTECTIVE CLOTHING 

your workers are assured of complete protection in 
inclement weather. Jackets, trousers, long coats 
and leggings are supplied in PVC or oilskin. These 
garments are generously cut-flexible and durable. 
Write to-day for fully illustrated catalogues shewing 
our range of protective clothing, gloves, goggles 
and respirators. All bear the EVERTRUSTY Trade 
Mark, and are backed by our 70 years specialised 
knowledge of Industrial Safety Equipment. 

4 9 ,  T A B E R N A C L E  S T R E E T ,  L O N D O N ,  E . C . 2 .  T e l .  C L E r k e n w e l l  144819 
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Accurate, reliable 

T E M P E R A T U R E  
T R A N S M I T T E R  

P N E U T E C H N I Q U E  
components for  industry 

In 111uny indtr.s:rics wlic*rc thcrc ai.c tcmpcratures t o  
mca.;urcantl/orcontrol, thiq trmpc5raturc transmitter 
tlocs a wondrrfully ~Kic ien t  job. 
Onc oFNegrctti S( Zanihra's Pnrutechnique 
components, it converts tcmpcraturc into linear 
o i~ tpu t  air prcswrc wliicli is t~anstni t tcd through 
small-bore tubing to  the recciving instrument. 
Tlic inherent I-obustnrss of the  mercury-in-steel 
mctliod is coni1)inrd with a particular sensitivity 
ant1 precision peculiar to  all o u r  pneumatic 

Ilangc extc.ntl.; up to  I 200' F. Spans of 30 F0 o r  
I 5 C0 arc. normally available, also compensated 
niotlrls and niodcls for low tc~nipcrature applications. 
Thc transmitter can be used to  actuate an air- 
oprt.atc%d controller to  maintain temprraturc 
within specific limits. 
Wr i t r  For illu.;tratcd I)t-(~c.liure T/39/1. 

NEGRETTI & ZHMBRA 
NEGRETTI & ZAMBRA 110.. REGENT STREET. LONDON 

Telephone : REGenr 3406 
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ROTARY COMPRESSORS AND VACUUM PUMPS 

L O W  M A I N T E N A N C E  C O S T S  . L O N G  L I F E  
I N I T I A L  E F F I C I E N C I E S  M A I N T A I N E D  O V E R  Y E A R S  O F  S E R V I C E  

The B. A. Holland Engineering Co. Ltd. 
1 5 ,  D A R T M O U T H  STREET, L O N D O N ,  S .W. I .  

Telephone : W H I  2823. Telegrams : Picturable, Phone. London. Works : S LO U G H .  B U C K S. 

PETROLEUM - DERIVED AROMATIC SOLVENTS 
A N D  HYDROCARBON RESINS 

S O L V E N T  A R - 3 1 0  S O L V E N T  A R - 3 9 5  
Boiling range 159- 176" C. Boiling range 2 18-269' C. 
Aromaticity 95% Aromaticity 97'%, 
Kauri Butanol Above 90% 

Now available in bulk or drums ex stock. 

OTHER CUTS AVAILABLE O N  REQUEST, INCLUDING BOILING RANGES 177-21 1 " C. & 232-285" C. 

PETROLEUM-DERIVED H Y D R O C A R B O N  O D O U R L E S S  A L I P H A T I C  S O L V E N T  
RESINS as developed in U.S.A. as thinner forotiourless 

of high light stability and compatibility with paints. 
other synthetic resins. Boiling range about 175-210" C. 

Softening point about 100" C. ASTM method. 

OTHER PRODUCTS CURRENTLY HANDLED IN  BULK AND.  DRUMS INCLUDE: 

N-BUTANOL . ISO-BUTANOL . ISO-OCTANOL . BUTYL ACETATE . XYLOL . ETHYLENE GLYCOL 

Enquiries to : 

CHEMITRADE LTD., 17 STRATTON STREET, LONDON W.1. 
Telephone : GROsvenor 3422. Cables : Mult ikem. London. 

Telex : London 8694 Traforchem. 
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R e g a r d l e s 5  of w h e t h e r  y o u r  problem l n v o l v e s  

la1 ge or srnail tonnages IS s l m p l e  or corn 

plex DORR OLIVER e q u l p m e n t  plus DORR Dorr Oltver Company Ltm~ted IS the 
Brlllsh section of o world w~de organ1 

OLIVER t e c h n o l o g y  can solve 11 for YOU tlon speclallslng In the des~gn and 
manufacture of plant and equlpment In m a n y  cases a s t a n d a r d  unlt  will handle 
for all processes where the separallon 

the lob e f f ~ c l e n t l y  and econom~cally When of f~ne so~tds from l~qulds IS requlred 
Consult us In connectton wlth your 

s p e c l a 1  c o n d l t l o n s  d~ctate ~nnovat~ons  the problems relot~ngto lndustr~al Metal 

experience of a 11fe t lme can be brought to lurg~cal and Sanltary Englneermg 
concerning 

bear on the problem Ag~falton . Class~flcatton . Clartf~ca 
lion Thlckenlng . Vacuum and In a n y  case our Engineers can be helpful to Pressure F~ltrol~on . Fluldlsatlon 

y o u  and W I H  welcome the opportunity lo Sand and Actd Pump~ng - Mlxtng 

ass~sl In f lndlng  the so lu t lon  

Our Htghly Tralned Staff and Testing 

Facilities a r e  at your service 

ORR-OLIVER 
v C O M P A N Y  L I M I T E D  
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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 in dangerous 

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

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

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

Distributors for Grea t  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 SUSSEX 
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FERTILISERS IN EUROPE 

T HE LATEST OEEC Report on fertilisers for 1954-57 (see CHEMICAL 
ACE. 23 February, page 334) might be said to strike a slight note of 
gloom that is far from justified. The 1955-56 figures show that the rate 

of  expansion has slowed down. This is said to be 'not  unforeseen' but 
' rather greater than had been expected.' But expectations are purely personal 
opinions whether expressed by individuals or in the collective anonymity of 
an OEEC Report. 

Much more important is the fact that expansion has nevertheless continued. 
Year-to-year variations in rate of expansion are relatively unimportant, par- 
ticularly when calculated over a wide area that includes several West Euro- 
pean countries whose average rates of fertiliser use are consistently the highest 
in the world. It is only in countries where usage rates are low and grossly 
inadequate that dramatic expansion year after year should be expected. e.g., 
Spain in 1955-56 used 30 per cent more nitrogen and 12 per cent more phos- 
phate, compared with the overall OEEC expansion of 5 per cent for nitrogen 
and 3 per cent for phosphate. 

Demand for fertilisers is closely related to demand for food. At a time 
when in most of Europc market prices for farm produce are not rising, or 
are even falling, it is a heartening fact, and certainly not a depressing one, 
that fertiliser use is still expanding. During a similar period after World 
War 1, the immediate eiiect of declining crop prices was a sharp fall in ferti- 
liser consumption. What is now happening in Europe shows clearly that many 
more farmers realise that cutting fertiliser rates is a false economy since high 
crop yields based on fertilisers bring the lowest production costs. 

Expansion in use has been slightly greater than expansion in production, 
thus: 

Nitrogen Phosphate Potash 
Usage rise. 1955-56: 5% 3 ( 3 '  6 % 
Production rise, 1955-56: 3 '%, 3 '% 2 % 
This minor difference probably reflects manufacturing caution more than 
any other influence. When reports on agricultural market prospects can be 
punctuated with question-marks, it is hardly imprudent for manufacturers t o  
adopt a wait-and-see policy over plans to expand production facilities. Any 
such caution is amply justified today when the high investment costs of plant 
erections or extension are considered. Those who would like to see fertiliser 
prices lower might hope for over-production and heavy unsold stocks at the 
ends of farming seasons, but this would be a retrograde development for 
producers and consumers alike. The fertiliser industry must be reasonably 
profitable if technical progress is t o  be maintained. Research and plant costs 
of modern developments are high. However. the benefits farmers have derived 
by technical progress since the 1940s-granulation and higher analyses per 
ton t c  mention only two examples-are bigger than is generally appreciated. 
Nothing could be more disastrous for agriculture than a return to the situa- 
tion when the fertiliser industry was the chemical industry's Cinderella. 

~t is scarcely irrelevant to consider this report from the point of view of 
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British participation in a European common market. As a 
whole the chemical industry here seems to welcome that 
development. But its fertiliser manufacturing section may 
reasonably be less enthusiastic. The OEEC Report states 
that less than three-quarters of total capacity for phos- 
phatic fertilisers (other than basic slag and phosphate for 
complex fertilisers) is being used in the OEEC countries. 

Broadly, this applies to the superphosphate class of ferti- 
lisers, UK imports of which are at present subject to a pro- 
tective duty. The catastrophic effects of superphosphate 
dumping in the 1930s are still within memory. The British 
fertiliser industry suffered grievous losses during that 
period. With a free trade area in being and with European 
superphosphate capacity still in under-operation by 25 per 
cent or more, the anti-dumping regulations of such an 
arrangement will need to  be highly elTective if the risk of 
unfair competition is to be eliminated. The British industry. 
largely re-equipped since the war and supplying a home 
market that has trebled in tonnage. can confidently face 
all the challenge of fair competition, but exposure to trad- 
ing warfare like that of the 1930s with superphosphate must 
not be one of the qiiicl pro quo concessions of this country's 
entry into a common market. 

RUBBER SYNTHESIS 
SOLATION of cell-free plant enzymes capable of form- 1. tng lsoprenoids, precursors of the 'building blocks ' for 

rubber, by two US scientists may assist in the synthesis of 
certain products chemically akin to  rubber, improve 
breeding and selection of rubber trees and enable rubber 
tree growth to  be explored and also to discover more about 
latex formation. In an  investigation into the synthesis of 
rubber by Hevea rubber trees, Howard I. Tear and later. 
R. S. Bandurski, discovered that certain co-factors are neces- 
sary for making the enzyme-reaction take place. Enzymes 
were separated from rubber plants, acetic acid was added. 
also a sequestering agent (ethylenediamine tctra-acetate). a 
buffer (potassium phosphate. sucrose, and four co-factors, 
coenzyme A. diphosphopyridine nucleotide. adenosine tri- 
phosphate and magnesium fructose diphosphate). This 
reaction produced natural rubber. 

By means of tagged acetic acid, using carbon-14, the in- 
vestigators found radioactive carbon in the synthesised 
rubber, indicating that acetate had become part of the 
rubber's molecular structure. 

While it would be prohibitive co~nmercially to make 
rubber from enzymes, this finding should assist in improv- 
ing natural rubber production. As the enzyme which con- 
trols the rubber yield is now known, it is possible t o  pre- 
dict when a rubber plant is two years old whether it will 
produce an economic yield when i t  is 12 years old. thus 
saving 12 years of expense and care. It is also thought that 
separation of these enzymes may assist further research 
with regard to  the production of chemically related com- 
pounds of economic importance. such as  vitamin A, essen- 
tial oils of food flavours and perfumes. and turpentine. 

AUTOMATION FOR CHEMICALS 

HEMICAL engineers have been in the forefront in c .  assessing the contribution that automation equipment 
can make to improve productivity in chemical processing 
and production. In fact. in the chemical industry automa- 
tion can be considered an extension of the trend to com- 
plete instrumentation which has long been the industry's 
plan. 

Automation is already making a growing contribution 
to the production of chemicals; potentially its uses are 

almost unlimited, restricted only by limitations imposed by 
the industry's need to make full use of existing plant and 
buildings. The present credit squeeze and dear money 
policy, combined with the high cost of new constructional 
work, make it certain that in the immediate years ahead. 
automation will develop by a gradual integration of auto- 
matic devices into existing systems of mechanisation, rather 
than the building of completely new automatic factories. 

Generally. the industry's need is for basic units of autu- 
mation equipment which have applications to a variety of 
processes. In that way the necessity for specially designed 
equipment and the high costs which inevitably accompany 
it will be greatly reduced. 

Although considerable progress in automation took place 
in 1956, it is evident that failure of engineers to under- 
stand process dynamics is slowing down the arrival of fully 
automatic processes. Reliability of equipnlent is another 
important factor. End-point analysis has become more 
common, but it is suggested that Faster. more complete 
analyses are required. 

Chemic~l  cngincers will, of course. bc able to rcvicw 
progress made in the dcvclopmcnt of automotive and con- 
trol equipment at thc Instruments. Electronics and Auto- 
mation exhibition to he held at Olympia from 7 to 17 May.  
In addition to the exhibits of 200 Hritish ma~nc~facturers. 
thcre will be a confcrcncc on related problems with papers 
to be presented by experts on each day cf the exhibition: 
this will douhtlcss also arouse niucli intcrcst. 

Anothcr event of interest to the chemical engineer is 
the lecture by Mr. J. A. Sargrove on 'Automation in the 
smaller business,' to he prcscntctl in Charing Cross Hotel. 
Lcndon, on lh April ;it 7 p.m. This talk will be :iccom- 
p;uiied by two 25-minute filnis. 

There is no doubt that 1957 will see a great extension 
in the use of automatic control in thc chemical industry. 
assisting all sections of the industry to keep abreast of 
developments in America :uid West Germany. 

HIGH DENSITY POLYTHENE TUBES 

I N C H ~ ~ M I ~ . A I .  /\(;I:. (19 Jiunuary, page 123) i t  was noted 
that certain standards havc been laid down by ticrman 

municiptl authorities for pl;~stics pipes used to distribute 
drinking water. Elsewhere on the Continent, plastics pipes, 
particularly of p.v.c. arc in use for domestic watcr supplies. 
It is therefore of interest to note that the general cxtru- 
sions technical committee of the British Plastics Federa- 
tion has begun consitleration of n specification for high 
density polythenc tubc for cold water services. The com- 
mittee states, however, that thcre are certain problems 
:19soci;lted with the use of polythcnc pipes which will take 
some time to resolve. 

It will be recalled that there is already a British Standard 
for low density polythcne tube (BS 1972: Polythene Tube 
for Cold Water Services). which is now in widc use. 

The British Plastics Federation technical committee is 
also investigating thc future possibilities of the use of 
special grades of nylon tubc for hot water services although 
at the present time use of such pipes cannot be recorn- 
mended. It would appear from the information released 
by the British Pl;~stics Federation that the certain problems 
announced by the technical conimittee might well include 
ageing of polythene. pcnetfi~bility of such piping and the 
difficulties attached to using polythene piping for hot water 
services. 

Also. can any significance be att:~ched to the statenlent 
ccncerning the use of special grades of nylon tube for hot 
water services'? This suggests that while the technical 
committee cannot recommend its use at the moment, nylon 
pipe is being seriously considered for such use and in 
preference to polythene. 
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AIR POLLUTION IN THE 
CHEMICAL INDUSTRY 

Special Report of Clean Air Conference 

T HE Institution of Chemical Engin- 
eers was one of 19 participating 
societies which supported the con- 

fercnce on the Mechanical Engineer's 
Contribution to Clean Air, organised on 
19 to 21 February by the Institution of 
Mechanical Engineers. 

Many well known chemists, chemical 
engineers and specialist research workers 
were present among the nearly 500 peoplc 
who heard Sir Ewart Smith, a deputy 
chairman of Imperial Chemical Indus- 
tries, say, in his opening lecture on 
' Economic and Technical Aspects of 
Atmospheric Pollution Reduction,' that 
industrial managers should remember 
that the standards of cleanliness required 
by the public were continually rising, as 
were the standards of performance which 
would be achieved. Any equipment 
erected in the future must be designed to 
take into account the most up-to-date 
knowledge and experience, or become thc 
subject of justified complaints by the 
public. In an industrial and crowded com- 
munity we could not have all the 
amenities of a highly mechanised and 
highly cultured age, without some dis- 
advantages. We could not have 'seaside 
air '  in all our towns, but we could havc 
conditions in most of our industrial 
centres which were as good as thosc in 
exi~ting areas of light industry. 

Difficult Task 

This would be a long and difficult tack 
in high fuel consumption areas, where 
concentration of large units of heavy 
industry resulted in discharge of greAt 
quantities of flue gases or process 
effluents from a few acres. Remedial 
measures not only cost money, but in- 
volved diversion of productive efforts 
which were also required for other pur- 
poses. The question was how much is the 
community prepared to pay, directly or 
indrrectly. 

Sir Ewart laid emphasis upon the need, 
in future, to treat the whole problem 
of effluent treatment with the serious- 
ness it deserves. 

'If the same care and thought were 
given to  the design of effluent treatment 
plant and to means of preventing the 
creation of noxious effluents, as is given 
to the main parts of process equipment, 
many of the complaints now made would 
be avoided.' 

We needed engineers with special 
knowledge of 'clean air engineering.' 
Whatever the type of pollution to be 
dealt with the mechanical engineer would 
be primarily responsible for translating 
the ideas and knowledge produced by re- 
search and development in a large num- 
ber of fields, into reliable working plant 
having minimum operating and capital 
costs. Chemists, chemical engineers, elec- 
trical engineers, physicist?, instrument en- 

gineers and fuel technologists and metal- 
lurgists too, had important roles in this 
work. Thc main objective must be to 
make any discharge to atmosphere suffi- 
ciently innocuous, having regard to  local 
conditions, topography and climate, for 
the inhabitants of the area to suffer no 
significant or avoidable discomfort from 
dirt, corrosion, loss of sun.ight or injury 
to health. 

Four main lines of attack should be 
followed or at  least fully explored: (1) 
The method of opcrating particular pro- 
cesses should be improved to  reduce 
creation of noxious effluent; (2) Subsi- 
diary equipment should be installed (or 
improvrd)for removing, as far as possible, 
the pollutants at  t h e t n d  of the process; 
(3) If need be, the process itself should 
be changed; (4) The height of effluent dis- 
charge units should be increased. 

A good deal of Sir Ewart's speech dealt 
directly with pollution due to chemical 
processes. When discussing the scope of 
the dust pollution problem, as shown by 
tables published in the Beaver Report and 
Ministry of Fuel and Power Stntislical 
Digests. he pointed out, for example, that 
in addition to some 800,000 tons of grit 
and dust due to fuel burnt in 1955, one 
would have to take into account 500,000 
tons of process dust. 

Then again. when discussing high chim- 
neys, after review~ng considerations 
governing chimncy height he showed the 
confercncc a slidc of a drawing which 
hangs upon his office wall of a 455 ft. 
high chimncy, built in Glasgow in 1841 
and standing until 1922. I t  was con- 
structed in a year and designed to carry 
away sulphurous fumes from a chemical 
process. 

A Challenge To-day 

'Which of us, if asked to build such a 
chimncy today, would not run to the 
National Physical Laboratory for wind 
tunnel tests? This chimney worked, it 
didn't blow over, it didn't fall down! I t  
is a challenge to us to-day!' 

Perhaps most dramatic of all, however, 
was his slide of a large blackened disc 
with a pin-hole of light in the centre. 
This represented the obscuration of the 
sky resulting from dispersion of one ml. 
of one micron particles. 

It should perhaps be pointed out that 
although the Clean Air Act applies to 
smoke and grit and dust and does not 
attempt to extend the regulations con- 
ctrning the emission of sulphur dioxide 
and other undesirable gases, it may well 
be that the Chief Alkali Inspector will 
have more to say, in the future, about 
the prevention of chemical pollutants. 

One of the nineteen papers given was 
by E. A. Damon, C.B.E., F.R.I.C., 
M.IChem.E., a member of the Chief 
Alkali Inspector's staff. This dealt with 

'Air Pollution Prevention in the Chemical 
Industry' and laid stress upon present- 
day legislation, methods of dealing with 
noxious gases and offensive odours, rela- 
tions between industry and the general 
public and similar matters. 

Mr. Damon is in New Zealand, on 
loan to the authorities there, and his 
paper was introduced and briefly dis- 
cussed by Dr. J. G. Carter, the Chief 
A:kali Inspector. He pointed out that 
an important difference between air 
pollution problems in the chemical in- 
dustry, now and in the early days of the 
industry, was that very much greater 
volumes of air were now to be cleaned 
of very much s~naller percentages of im- 
purities. The total quantity of impuri- 
tics was very much greater than it once 
had been. 

Speaking, now on his own behalf, he 
said that his most intractable problem 
was that of emission from cement works. 

Beaver Report 

Mr. Damon's paper outlined the evo- 
lution of the chemical industry and the 
legislation evolved to deal with air pollu- 
tion from that industry. It pointed out 
that the Beaver Report recommended that 
certain processes in which smoke preven- 
tion presented special technical problems 
should be registered and dealt with under 
the Alkali Act. and that additional pro- 
visions actually made by the 1956 Clean 
Air Act ensured that the Alkali Act 
would in future cover smoke, grit and 
dust emissions from scheduled premises 
'as it has effect in regard to noxious or  
offensive gases.' and that the provisions 
of the Clean Air Act relating to dark 
smoke, grit, dust and other smokes which 
constituted a nuisance should apply to 
scheduled processes; and furthermore, 
under certain circumstances the respon- 
sibility for controlling discharge of 
smoke, grit and dust from scheduled pro- 
cesses might be transferred to a local 
authority. 

Discussing the investigation of air 
pollution problems Mr. Damon stated 
that when dealing with new processes 
from which a noxious or offensive gas 
might be evolved, the Alkali Inspector 
should first consider whether evolution 
of the gas in question can be suppressed 
by alterations in technique or  raw mate- 
rials. He should then seek a means of 
controlling the discharge. 

When the final escape had been reduced 
to a practicable minimum consideration 
should be given to the conditions under 
which it might be discharged to atmo- 
sphere. The more common gases arising 
in chemical processes were listed as sul- 
phur dioxide, hydrogen chloride, hydro- 
gen sulphide, chlorine, and oxides of 
nitrogen and fluorine. 

Methods of dealing with these noxious 
gases were described and in particular 
reference was made, in the case of sul- 
phur dioxide, to the fact that in waste 
gas a minimumcontent of 0.5 per cent was 
necessary for economic recovery of sul- 
phur. However, the national average was 
only 0.1 per cent. 

Total discharge to the atmosphere of sul- 
phur dioxide from all ~ulphuric acid 
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plants in England and Wales was about 
25,000 tons per year, which was equiva- 
lent to that in the waste gases from some 
850,000 tons of coal. At certain contact 
plants scrubbing of exit gas with either 
soda or ammonia was practised. 

Reference was also made to a scheme 
for recovery in the form of liquid sulphur 
dioxide by scrubbing waste gases with 
a basic sulphate solution or a suitable 
organic solvent. 

In the case of hydrogen sulphide it was 
pointed out that where the amount justi- 
fied the capital outlay, a s  at  large petro- 
leum refineries, it became pract~cablc to 
strip it out by means of a solvent such 
as diethanolamine and to regenerate it in 
concentrated form for treatment in a 
Claus kiln, with the production of pure 
elemental sulphur. 

Total absorption of nitrogen oxides 
was not possible because beyond a cer- 
tain point the size of plant required was 
excessive. However, it was possible to 
denude gases from ammonia oxidation 
plants of their oxides of nitrogen to about 
98 per cent. Gases from the dissolution 
of metals in nitric acid could be dealt 
with in a similar way and efficiency in- 
creased by addition of oxygen. Small 
quantities of oxides of nitrogen could be 
destroyed by admixture with coal gas and 
burning. 

Fluorine Treatment 

Regarding fluorine it was possible to 
scrub hydrogen fluoride out of waste 
gases and experiments had been made in 
this connection but the large volume of 
gas to be treated would make such ar! 
undertaking a formidable one. More- 
over, the advantages gained would t e  to 
some extent offset by cooling of the waste 
gases. 

In the production of superphosphate. 
a process scheduled under the Alkali Act, 
up to half the fluoripe contained in the 
raw rock was evolved as silicon tetra- 
fluoride. Fans were provided to draught 
the mixers and dens into a series of void 
towers, in which the gases were washed 
by liberal spraying with water. The 
tetrafluoride was decomposed, with re- 
lease of silica and hydrofluosilicic acid 
which was removed in the waste water. 
With care and the provision of adequate 
tower space, the removal of over 99 per 
cent of the acid constituents could be 
effected. It seemed that outbreaks of 
fluorosis were not connected in any way 
with these works. 

Methods of dealing with offensive 
odours were reviewed. One method of 
destroying offensive odours was to 
pass the gases concerned through 
a furnace or  to bring them into 
contact with an oxidising agent such as 
chlorine. Alternatively, the principle of 
catalytic combustion could sometimes be 
profitably employed. By making use of 
a suitable catalyst, organic constituenf\ 
could be completely oxidised at  relatively 
low temperatures. If the heat generated 
justified provision of heat exchangers, 
the process could be economically attrac- 
tive. 

Mention was also made of the prin- 
ciple of masking or neutraliiing odoure, 
as employed to a certain extent in the 

US. During discussion of this matter Dr. 
Carter made a point of referring to the 
masking of offensive but harmless smells 
and said that successful methods hnd 
bcen employed. 

'The point, presumably, was that one 
should be certain that an offensive smell 
was indeed harmless and some members 
of the conference were heard to say. 
privately it is true, that this could be n 
dangerous practice if it got out of con- 
trol. One speaker did say that an eflec- 
tive method of masking odours had bccn 
develop~d for use in refining crude pelro- 
leum and this method was now avail at!^ 
in Britain. 

Mr. Damon's paper concluded with 
recommendations regarding relations be- 
tween the chemical industry and the pub- 
lic. In the case of a newly established 
industry it would be false economy, he 
said, to delay instsllation of air pollu- 
tion control plant. This policy might 
lose confidence in the good will of the 
manufacturers. It took a long time for 
restoration of confidence, once it had been 
lost. 

When planning #works, provision of 
adequate control measures should be re- 
garded as a first essential to bc used from 
the outset. It would he a mistake to 
regard such plant, if installed, merely as 
a standby, which was to be brought into 
operation if and when complaints were 
made. 

It paid to install good equipment of 
ample capacity. Plant which would just 
suffice might be inadequate to meet more 
stringent requirements in a year or two, 
o r  to cope with increased throughput. 
Replacement of inferior equipment was 
likely to prove more expensive than in- 
stallation of better equipment in the first 
place. 

Good Public Relations 

Sincerity, he said, was the keynote to 
good public relations. Let the manufac- 
turer's problems be explained and let it 
be seen that solutions were being cner- 
getically sought. Let the manufacturer 
also show that he appreciated his neigh- 
bours' viewpoints. Sometimcs it was 
worth enlisting the aid of neighbouring 
residents, e.g. by asking them to keep 
records of dates, times and weather con- 
ditions when excessive pollution was 
apparent, o r  to permit installation of 
gauges and rccord:ng instruments on their 
premises. In this way useful informa- 
tion might be gained and this would 
help to pinpoint offending plant or 
operations. 

The problem of dust collection was 
dealt with in a numter of papers and 
deserves more ypace than can bc spared 
in the present report. Perhaps most 
thought-provoking of all the statements 
were some made by Dr. Foxwell, who 
summarised the entire conference at the 
conclusion of the final session. H e  sug- 
gested that if it were possible to improve 
very much more thoroughly dust collect- 
ing efficiency in mechanical grit and dust 
collectors, electrostatic precipitators, and 
other devices, that this might help to 
overcome a problem which appears to  
be, at  present, well nigh insoluble-the 
problem of doing something about sul- 

phur dioxide emissions from power 
station and industrial furnace chimneys. 
Although directing his fire mainly at  the 
electrical (and possibly the gas) indus- 
tries, much of what he was putting for- 
ward is of direct interest to the chemical 
industry. 

Observer's Impressions 

I t  seems that there is medical evidence 
10 suggest that SO, penetrates very 
deeply into the most sensitive tissues of  
the lungs where gas exchange occurs, if 
carried on  solid particles. The smaller 
the particles of dust dispersed in the air 
and inhaled by men, women and child- 
rcn, the greater thc health hazard. From 
the papers, the discussions and other 
available information, it was known that 
dust coliecting equipment was often not 
very efficient with regard to the smaller 
particles of dust. Even where high effi- 
ciencies had been shown under test, 
often, in practice, due to overloading and 
non-too-effective maintenance, collecting 
elT~cicncics sharply declined, particularly 
for particles of, say, 10 microns down to 
nalf a micron. 

Thcse were the most dangerous of all. 
They adsorbcd SO, and thc smaller the 
particles the larger the surface area in 
proportion to s:ze and volume of con- 
taining air. Now, discussion showed that 
little progress is being made in finding 
a solution to the problem of ridding 
power station chimney gases of SO2, des- 
pitc the 10 or more years of flue gas 
washing in London power stations and 
the studies in the dry removal of sul- 
phur dioxide now being carried out by 
thc Central Electricity Authority. 

It would sccm, thcrefore, that by get- 
ting rid of industrial furnace and boiler 
dust, especially the very finest dust, the 
problem of coping with SOz would be- 
come less urgent. In view of the fact 
that the chemical industry is responsible 
for a considerable proportion of the 
500,000 tons of dust emitted by process- 
ing industries, the obvious conclusion is 
that this industry would be well advised 
to make a very special effort in this 
connection. 

Impact of Atomic Energy 
on Chemical Engineering 
I M P A C ~  OF ATOMIC ENERGY On chemical 
engineering is the subject of a symposium 
to be held by the graduates and students 
section, Institution of Chcmical Engin- 
eers, at  the Cora Hotel, Upper Woburn' 
Place, London WCI, on Friday 26 April. 

Papers will be presented by J. M. 
Fletcher, head of AERE chemical pro- 
ccssing group on 'Solvent extraction'; 
B. F. Warner, research manager UKAEA. 
Windscale Works on 'Chcmical process- 
ing of nuclear fucls'; L. D. Roland, senior 
chemical engineer, Pcrmutit Co. Ltd. on 
'Ion-exchange applications to in atomic 
energy'; and R. Roberts, AERE tcchno- 
logical irradiation group on  'Industrial 
utilisation of irradiation'. 

Discussion will be led by P. V. Danck- 
werts, professor of chemical engineering 
science, Imperial College. 
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V. V. Romanov (ibid. 1191-6) reports Soviet Union Symposium on some experiments on the effect OI 
cathodic and anodic polarisation on the 

Metal Wear and Friction sensitivity of the MA-Z alloy to corrosive 
attack in a solution of 35 g. per litre 
NaCl plus 20 g. per litre K2Cr0,. This 
is a magnesium alloy containing (as 

Papers on corrosion and Metal  Plating percentages): AI 6.5, Zn 1.03, Mn 0.36, 
Fe 0.007. Si 0.07. Ni 0.0005. C u  0.03. 

0 N THE SUBJECT of metal wear 
and friction several papers were 
published last year in the Soviet 

Union in a symposium under the 
general editorship of Professor M. M. 
Krushchov. T h e  subjects included 
wear of metals a n d  alloys by abrasive 
friction in aggressive media, wear of 
parts of sludge pumps and of water- 
economiser tubes, porosity of chrome 
plating, etc. Several papers o n  various 
aspects of corrosion, metal-plating, 
painting, have also appeared lately in 
Zh. prikl. Khim., and some a r e  sum- 
marised below. 

An application of the rod method of 
protection against corrosion is given in 
a paper by 0. N. Muravkin and A. V. 
Rabchenkovon on the corrosive-abrasive 
wear of steel used in boiler water- 
economiser tubes at a hydro-electric 
power station. The tubes are exposed to 
the combined abrasion and corrosion 
effect of dust-laden flue gases, resulting 
from the high-ash coal used. Laboratory 
tests were made with a special set-up in 
which the rate of gas flow could be 
varied and also the content and kind of 
dust or particles. This was followed sub- 
sequently by actual observation of plant 
operation. Gas flow speeds ranged from 
18.3 to 64.3 metres per second. Angle of 
attack or impingement, an important 
factor, could also be varied. 

Sub-Moscow Ash Fuel 

The high ash fuel was of the so-called 
sub-Moscow type. In actual use tempera- 
tures up to 250°C are encountered, the 
gas flow averages 12-15, metres per 
second, and ash concentration 20-26 g. per 
CU. metre. 

A direct result of the conditions is a 
change in the physico-mechanical proper- 
ties of a thin surface layer of the metal 
attacked, resulting from oxidation. Thc 
formation of a thin oxide layer or film 
facilitates abrasive wear. Partial or com- 
plete wear of these oxide films by the 
abrasive particles aids the further advance 
of the corrosive process. 

Intensity of metal wear depends on the 
physico-chemical properties and concen- 
tration of the corrosive agent in the 
abrasive medium. For each case of wear 
there should be apparently a maximum 
concentration beyond which rate of wear 
does not change. 

In the present case a fairly thorough 
study was made of the dynamics of wear. 
with microscopic observation of surface 
layers and contours, with a view to 
explaining the breakdown of a cylindrical 
surface (tube) as a complex form of 
metal breakdown under abrasive gas 
flow. It is emphasised that the angle of 
attack when this effect is maximum ir 
about 45". The hardening of the metal 
surface which takes place under the 

conditions (and which may be intermit- 
tent) is also a material and positive factor, 
i.e., it increases wear; and the hardening is 
accompanied by cracks, scaling, etc. 

The method has been successfully 
introduced in one of Moscow's power 
stations, in place of the so-called mantle 
method or semi-circular jacket. 

First of recent papers on anti-corrosion 
work tha! seems of worthwhile interest 
relates to the effect of water vapour on 
the corrosion of metals by chlorine 
(Kh. L. Treitlin. Zh.  prikl. Khim. 1956, 
29 [I81 1182-1191, 20 refs.). Some of the 
literature is reviewed, including the 
experimental methods used. The tem- 
perature range was up to about 550°C. 
and in some cases higher. 

Test Metals 

It was found that, under the action of 
chlorine containing considerable amounts 
of water vapour at relatively high tem- 
peratures, the test metals could be 
divided into two groups: (a) those of 
which the surface becomes coated with 
a protective oxide film; these include cast 
iron and alloys, stainless steels, alumi- 
nium, tantalum, where corrosion is 
markedly reduced; and (b) those where 
there is little change, such as copper. 
lead and nickel. In the case of nickel, 
attack may be somewhat greater in the 
temperature range 420" to 540°C. Com- 
parative tests were made with chlorine 
alone and chlorine plus air. 

With air there was little or no 
difference for iron and its alloys. For 
aluminium, however, in both cases (chlo- 
rine with water vapour or air) corrosion 
was reduced in about equal measure. 
Owing to the strongly oxidative effect of 
wet chlorine, even at 150" to 160°C. 
mctals exhibit different degrees of sta- 
bility. The usually easily passivated 
aluminium and stainless alloys, and 
nickel, corrode only slightly; tantalum is 
practically unaffected; lead, iron and 
steel suffer to a greater degree; and with 
copper corrosion reaches 8 g. per sq.m. 
per hr. 

Maximum temperatures for satisfactory 
resistance are as follows with figures for 
dry chlorine in brackets: aluminium 
425°C (130°C). Armco iron 375°C 
(285°C). carbon steel 375°C (260°C). 
cart iron 375°C (220°C), two Soviet 
steels 475°C (400"-418°C). nickel 375'C 
(500'C). lead 225°C (250°C) and tanta- 
lum 400°C (250°C). 

Minimum temperature for satisfactory 
resistance in wet chlorine, in the case of 
aluminium, nickel, stainless steels, and 
two Soviet steels is 150°C. for lead 
160°C, iron and steel 170". Above 
150°C copper is strongly corroded. Tan- 
talum is completely resistant below 
150°C. with condensation of the vapour- 
gas mixture. Other metals under these 
conditions are strongly corroded. 

, - .~  . 

remainde; Mg. ~ k s t  apparatus is shown 
together with diagrams and graphs ~f 
results. Briefly, it was found that anodic 
polarisation from 0 to 5 mA per sq. cm. 
continuously increases the sensitivity of 
the alloy to corrosive breakdown; while 
cathodic polarisation, on the contrary, 
produces a marked lowering thereof, with 
current densities of 1.5 to 2 mA sq. cm. 

A short paper by A. F. Bogoyavlenskii 
et al. (ibid. 1295-7) describes the effect uf 
tbe anodic passivation method and of 
electrolyte concentration on the porosity 
of aluminium oxide film, using the mineral 
oil test for porosity (weight absorbed). 
The electrolytes used were sulphuric acid, 
oxalic acid, chromic acid and carbonate. 
Effect on porosity was most marked with 
the first and last; it had little effect with 
the chromic acid bath; and was some- 
what anomalous with oxalic acid. 

A contribution by R. I. Agladze et al. 
on the anodic solution of ferro-chrome 
in solutions of sodium carbonate and 
caustic soda, based on work at the 
Institute of Metals and Mining, Georgian 
Academy of Science appears in Zh. 
prikl. Kkim, 1956, 29 (9), 1365-71. This 
appears to be more concerned with the 
Goduction of chromic salts by solution of 
chromium and ferro-chromium. than with 
corrosion str~ctly speaking. Such solution 
is possible in both acid and alkaline 
media, but several reasons are given for 
preferring the latter. The main object was 
to study the effect of various factors: 
concentration of electrolyte, temperature, 
current density etc. 

Caustic Soda Preferred 

Generally it may be concluded that the 
use of caustic soda is to be preferred to 
carbonate because the consumption of 
electric energy is lower, a more easily 
filtered deposit is obtained, loss of 
chromium is reduced to a minimum and 
no soluble compounds of iron are formed. 
thus eliminating the need for heating the 
electrolyte before filtering. With low con- 
centrations of alkali of the order of 10-50 
g. per litre and high current densities a 
flaky deposit is formed; the higher the 
alkaline concentration the wider are the 
limits of anodic current density within 
which the iron dissolving from the anode 
forms a cork-like deposit. 

Another paper on alkaline solutions 
deals with the effect of inhibitors on the 
solution of iron therein (ibid. 1353-8), 
including silica gel, di-substituted sodium 
phosphate, and tannin. The most suitable 
additives are those capable of forming 
surface compounds with the iron or its 
oxides. Among those tested here tannin 
seemed to be the most effective, though 
not markedly superior to the others. 
With the right concentration they mainly 
act by slowing u p  solution of iron without 
lowering its electro-chemical activity, and 
this is closely associated with increased 
hydrogen over-voltage. 
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VACATION COURSES AT SHELL PLANTS 
NEARLY 900 university students have from 1 July to 9 August and from I2 
attended vacation courses at Shell oil August to 20 Septembcr. They are open 
refineries, chemical plants, research to students of chemistry, physics, chemi- 
centres and laboratories in the UK since cal and mechanical engineering, metnl- 
the scheme started in 1946. lurgy and biology. Arrangements have 

Six-week courses will again be avail- also been made for a limited number of 
able this year during the long vacation arts students. 

New Process for Recovering Chlorine and 
Hydrogen Developed by Milan Firm 

TWO developments :Ire announced by the presence of a catalyst or by the 
Oronzio de Nora, of Milan. Mercury electrolysis of hydrochloric acid. Of these 
cells with a rated capacity of 120,000 two methods, the latter is recommended 
amp., which can be operated at even owit~g to the simplicity of the equipment 
higher currents, are being construc:ed by and to the relatively low cost of installa- 
the company. The first series of these cells tion and operation. The  electrolysis pro- 
is being supplied to the Diamond Alkali cess is characterised by remarkable 
Co. of Cleveland, :Ohio, and will be flexibility. 
installed near Houston, Texas. For this process a cell has been 

Diamond Alkali is shortly embarking soecially constructed from materials 
on a multi-million dollar expansion pro- highly resistant to the chemical attack cf 
gramme. Electrolytic production cf hydrochloric acid and chlorine. The most 
chlorine at  the Deer Park chemical plant significant feature of this cell is a new 
near Houston, Texas, will be increased by type of high conductivity dilpbragm. 
some 40 per cent, or by 200 tons of Although permanently in contact with 
chlorine daily. Production of caustic soda hydrochloric acid and chlorine at high 
will be raised by approximately 30 per temperatures a long life for the 
cent or by 220 tons, and that of hydrogen diaphragm as for the cell itself is claimed. 
by two million cu. ft. per day. The new The de Nora process can be used on a 
capacity is cxpected to be put into opera- large or  small scale. Floor space and man- 
tion early in 1958 and to be completed power requirements are modest. The 
by 1960. stmdard cell unit operating at  1,000 amp. 

D e  Nora cells have bcen installed and will, it is claimed. produce one metric 
operated by Diamond at Muscle Shoals. ton of chlorine per day. The chlorinc 
Alabama, over a number of  years. At produced, together with the by-production 
Houston. 52 dc Nora mercury cells of the of hydrogen. arc said to be of the highest 
18 SGL type will be installed. With a purity. 
rated capacity of 120,000 amp. they are 
believed to be the largest of their kind in 
the world. 

A new process for recovering chlorine 
Fison's New Building 

and hydrogen from hydrogen chloride Fisons Chemicals (Export) Ltd., Fisons 
has been devised by de Nora to exploit Pest Control Ltd. (Overseas Department). 
a hitherto largely unused by-product and and Whiffen and Sons Ltd. (Salcs ant1 
at the same time to overcome a difficult Technical Development) moved into their 
disposal problem. new building, Fison House, 95 Wigmore 

The recovcry of chlorine from hydro- Street, London WI (telephone: WEL- 
gen chloride can be csrried out in two heck 5500. on Monday 25 February. ~ h c  
ways either by the oxidation of the new building will he officially opened in 
hydrogen chloride by means of oxygen in May. 

Electroplating by 
Dal ic Process 
ELECTROPLATING with tin-zinc and 
other metals using the Dalic process is 
cilrricd out by Metachemicals Ltd., Craw- 
ley, Sussex. In this process the metal 
to he plated is made the cathode. The 
anodc consists of a porous 'b rush '  
dippcd in the plating solution. T h ~ s  
brush is moved over the surface to be 
plated. forming a firmly-adherent. 
smooth grained coating. 

A French invention, thc Dalic process 
was adopted recently by Metachemical 
Proccsses who have agents in many parts 
of the world. Advantages for the pro- 
cess are that the plant can be taken to 
thc job and intricate surfaces, not suit- 
able for orthodox plating methods, can 
be tackled. 

Welcoming the press to the Crawls? 
factory on 25 February. Mr. H. D. 
Hughes, foundcr of the company, spoke 
of the difficulties in interesting British 
manufacturers in his company's pro- 
cesses. In Canada and thc US, he said. 
there was a greater willingness to try 
new procedures even at  considerable ex- 
pense. 

Some British companies seemed afraid 
of anything new. They were willing to 
carry on with old established methods 
which wcre not always the best. 

Metachemical Processes is a compara- 
tively new company, having been 
founded by Mr. Hughes some 10 years 
ago at  Acton, London W3. The rapid 
expansion of the business compelled them 
to move to  Crawlcy a few months ago. 

Licences Needed for Export 
of Boron Minerals 
EXPORI. I.ICEN(ES will from 4 March be 
required for thc export to all destina- 
tions, other than those specified in para- 
graph (a) of Article 5 of the principal 
Order of the following: boron minerals 
alloys and compound$, polymethyl alpha- 
chloroacrylatc in specified forms. speci- 
fied crystals and certain internal grind- 
ing machines. Regulations governing gift 
parcels will be amcnded to prohibit 
further specified scientific instruments and 
apparatus being sent as gifts. 

In future thc export of any goods to 
North Korea will be prohibited except 
under liccnce. 

The  Orders making these changes are:  
Export of Goods (North Korea) (Revoca- 
tion) Order, SI 19591246. price 2d. by 
post 4d.; Export of Goods (Control) 
(Amendment No. 3) Order. ST 19571 
247, price 4d.. by post 6d. They can be 
obtained from HM Stationery Office and 
branches. 

Plastics Institute Meeting 
An extraordinary general meeting of 

the Plastics Institute Ltd. will be, held on 
18 March. Objects of the meeting will 
bc to alter the objects of the Institute 
as set ou t  in the Memorandum of Asso- 
ciation. 

Tho present Memorandum of Associa- 
lion was drawn up in 1931 and has 
remained ~ubstantially unaltered since 
then. 
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CORROSION PROBLEMS IN 
CHEMICAL FACTORIES-3 

Non-Metallic Materials : Atmospheric 
Corrosion 

h general the, chemical resjstancc of 
ceram~c matcr~als IS much h~aher  than By 
1 that of even the most rcsistan7ofstruc- Fa R. Himsworth, Ph.D., B.Sc., 
tural metals. But ceramics are invaria- 
bly relatively fragile, very brittle, susccp- 
tible to thermal shock. and difficult to 

and 
fabricate. The materials are quite cheap. 
but because of manufacturing difficulties J. G. Hines, Ph.D., M.A. 
the cost of the finished article mav be 
quite high, unless it is a simple standard 
shape. Certain ceramics have long been 
used for handling acids, where condition 
of temperature and pressure permit. They 
have to some extent been replaced oy 
special alloys and by plastics, but are 
still used in large quantities. An engi- 
neer accustomed to working only with 
metals regards ceramics as a last resort, 
but one accustomed to glass or stoneware 
plant will have no  such inhibitions; these 
materials can be installed and used on 

ercction or  in service. One tiny fault in 
a vessel containing acid will lead to com- 
plcte failure of the vessel in a very short 
lime. Small faults can be repaired using 
tantalum plugs, but a damaged area of 
any size entails complete re-lining of the 
vessel. The lining must therefore t e  
tested by a searching method, preferably 
using a high frequency electric spark. 
and every fault in a vulnerable part of 
the vessel made good. 

quite a large without un. PI(~stics nwd Rlihhers: Natural rubber 
due damage. compounds have been used for many 

years a s  tank and pipe linings, since they 
Chemical Stoneware are resistant to manv m~terials  which src 

Chemical stoneware is used for pipes. 
pumps, small tanks etc., for severe acid 
duties, and gives excellent service if cor- 
rectly designed, installed and maintained. 
Glass is being increasingly used for hand- 
ling hydrochloric acid. pharmaceutical 
products etc. Quite large units arc in 
use, and many items such as pipes and 
flanges, cocks, condensers, are available 
in standard sizes. which greatly facilitates 
assembly. Joints give rise to some difli- 
culty with both stoneware and glass; it is 
not easy to find materials with the re- 
quired physical properties and also the 
high chemical resistance for the duties 
iniolved. An interesting new type o l  
joint ring consists of a resilient material 
enclosed in an envelope of a chemically 
resistant, but physically unsuitable plas- 
tic such as polytctrafluoroethylcne 
(p.t.f.e.). 

Acid-resisting brick construction is 
widely used for plant floors, effluent ducts 
and vessel linings. The main difficulty i c  
to find a jointing cement which is suffi- 
ciently resistant to  the chemical condi- 
tions, and is otherwise satisfactory. 
Cements based on sodium silicate are 
cheap, and suitable for acid conditionc. 
For alternately acid and alkaline condi- 
tions modern synthetic recin cements are 
very effective, though expensive. Some 
extreme conditions, for example, concen- 
trated nitric acid alternating with caustic 
alkali, are beyond the scope of any 
cement. 

For components which are not too 
large, vitreous ennmel (glass) liningc on 
mild steel or cast iron plant afford a high 
degree of acid resistqnce. but are attacked 
by caustic alkalis. They are thin, and 
somewhat brittle. so that the shell must 
be rigid, and great care must be uscd to 
ensure that they are not damaged during 

corrosive to the chkaper metals, hydro- 
chloric acid being a notable example. A 
wide variety of other materials is now 
available, and is being used to an in- 
creasing extent as constructional and 
lining materials. A major disadvantage 
of  rubbers and plastics is that they can 
be used over only a limited temperature 
range. Many are usable only up to 
a tou t  60°C; others can be used u p  to 
about 150°C. Only the fluorine-contain- 
ing polymers (p.t.f.e. and p t.f.c.e.) and 
the silicones are suitable for higher tem- 
peratorec-up to 250-300°C-hut these 
are very expensive. 

Common Polymers 
The polymers most commonly used in 

chcmieal plant? are natural rubter, Neo- 
prene and butyl rubber; polythene and 
p.v.c.; and phenol formaldehyde plastics. 
The rubbers are used almost exclusively 
ac linings for mild steel plant. They can 
be firmly bonded to  the steel and give 
cxcellent service when the chemical con- 
ditions are suitable, for example, with 
acids (if not strongly oxidising), alkalis 
and salts, and with some classes of 
organic solvents. 

Polythene and p.v c. are widely used in 
the form of pipes. ducts, and small tanks, 
uncunported. They have also been used 
as linings for mild steel. but with vary- 
ing success. They have very good all- 
round corrosion resistance. Polythene is 
quitc flexible. and while this is sometimes 
a disadvantage. it is a distinct advantage 
for small bore piping, which can be coiled. 
and laid very easily in continuous lengths. 
It is cheap enough to displace lead and 
conper for cold water services, and in a 
factory it has the advnntnge over steel 
that no external protection is required. 

P.v.c. being more rigid. is more suit- 

able for larger bore pipes and for ves- 
sels, fans, pumps etc. Both of these 
plastics have the great advantage that they 
can readily be welded, so that fabrication 
of any plant item from sheets, pipes and 
rods is possible. This feature, together 
with their excellent corrosion resistance, 
makes them the most popular of plastics 
for chemical plant application. Great 
care is required in design, since the prin- 
ciplcs used are entirely different from 
those applicable to  design of metal com- 
ponents. The breaking strength is quite 
irrevelant, since crcep becomes excessive 
at  loads far below the breaking stress. 
The working stress is, therefore, a small 
fraction of the ultimate tensile strength, 
and it would be wrong to adopt the ulti- 
mate stress divided by a factor of safety 
as is done for metals. Since creep tests 
are so difficult to carry out, estimates of 
safe working stresses are rather uncer- 
tain and liable to change as fresh data 
appear. Manufacturers' data should be 
adhered to, even though they seem con- 
servative when compared with ultimate 
strength. 

Phenol formaldehyde plastics, which 
are the commonest of all plastics in 
everyday life, are used to some extent in 
chemical plants, but they have severe 
limitations. They cannot be welded or 
shaped (some modern types can be shaped 
to a limited extent) and fabrication is 
awkward, except for very simple shapes. 
Although the material is re!atively cheap, 
a fabricated article is quite expensive. 
and, if complicated, very expensive. It 
resists much higher temperatures than 
polythene or p.v.c., u p  to  about 150°C. 
and is therefore used for hot dilute acids 
etc. The  corrosion resistance is more 
limited than that of polythene or  p.v.c. 

Fluorine Compounds 

The fluorine-containing plastics, poly- 
merised tetrafluoroethylene (p.t.f.e.) and 
trifluoromonochlorethylene (p.t.f.c.e.), 
have quite remarkable properties. They 
resist attack by virtually all chemicals, at  
temperatures up to  200-250°C. They are, 
however, very expensive and thus suitable 
only for small critical items or as thin 
linings. P.t.f.e. is commonly uscd as a 
gland packing, since it has exceptionslly 
good frictional properties, needs no lubri- 
cation, and is unaffected by any chemi- 
cal. Steel can be successfully lined with 
either p.t.f.e. or p.t.f.c.e., but stoving at  
300-350°C is necessary and this limits the 
application at  present to quite small 
items. An interesting application is the 
coating of bursting discs for hot corrosive 
gases; the disc is completely protected in- 
ternally, and the mechanically most suit- 
able metal, for example aluminium, can 
be used. 
Atmospheric Corrosion: Although cor- 
rosion caused by the atmosphere is an 
important problem in the chemical indus- 
try it is not ,proposed to consider it in 
detail here, as the problem is little differ- 
ent from that in many other industries. 
cxcept for locations where particularly 
corrosive vapours escape to the atmo- 
sphere or where spillage of aggressive 
liquors may occur. 

Painted mild steel is often satisfactory 
so long as the steel is carefully cleaned 
before painting, but in large factories 
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economy may be shown over a long severe and painting is inadequate, protec- 
period by shot-blasting and metal spray- tion of steelwork by casing in concrete 
ing structural steelwork before pinting.  has teen valuable. This protection is 
The paint colting then has a much longer permanent, but is difficult to apply to 
life than on even phosphate pickled steel. bracing, pipe hangers etc., and a properly 
but repainting is, of course, necessary at designed reinforced concrete structure i~ 
intervals. In milder conditions the ex- better. Howcvcr. it is very difficult to 
pense of metal spraying cannot be justi- make alterations to a reinforced concrete 
fied. The test metal for sprayed coat- structure, should modifications to the 
ings appears to vary with the precise con- plant become necessary. Steelwork may 
ditions, zinc being superior to aluminium also be protectcd by a loose fabric tapc 
in most atmospheres but inferior in some. bearing a thick coat of a heavy petro- 

Aluminium and certain ;~luminium leum grease, which can be wrapped round 
alloys-AI/Mn, AI/Mg and AI/Mg/Si- o r  pasted on to the structure at point7 
have good resistance to atmospheric where the conditions are severe. This 
attack under quite severe conditions. but provides an excellent protection, but con- 
as paint lasts very well on aluminium it stitutes a fire risk and is unsafe to walk 
is often wise to pretreat and paint the on; on the other hand it is inexpensive. 
surface. Austenitic steel surfaces arc, flcxible and readily renewed. 
of course, extremely resistant, and al- Paints should be very carefully chosen 
though they may bccome coated with rust at all times but even more so in known 
in some locations it is never nccessary to corrosive areas, as the cscape of vapours 
give protection. Copper and lead, on the Crom plants handling or making solvents 
other hand, suffer severely in some atmo- can cause softening and  tripping of 
spheres. paints which are otherwise completely 

In some locations where corrosion is suitable. 

MARYLAND FIRM PUBLISHES WORK 
ON ELECTROLYTIC TITANIUM 

SINCE 1948 the Chicago Development and the lid removed for recovery of the 
Corp., Riverdale, Maryland, US, has been cathode product. 
studying processes for the production of Currents up to 500 amps, have been 
titanium metal. Dr. Ben B. Raney, of used in this cell and yields up to five 
Linton, Indiana, proposed to the Cor- pounds per run have been obtained. 
poration entirely chemical processcs and T o  be of practical value the cathode 
processes in which one or both of the product must consist of at least 90 per 
reactants were produced in an electro- cent very large crystals from which the 
lytic cell. salt of the bath can be drained to a con- 

Eleclrolylic Tilanirrtn, published by the tent of a few per cent. Production of a 
corporation, describes work to date on suitable deposit was described in 'The 
the production of titanium metal by Structure of Titanium Dcposits Formed 
electrolytic processes. in Electrolytic Cell Using Fused Alkali 

On 5 June 1951 Dr. Raney filed a Chloride Baths' presented to the US 
patent (No. 230.336) disclosing 'a solublc Electrochcmical Society on 1 October 
crude titanium anode in a fused alka- 1956. 
linous chloride bath in a single compart- Suitable operating conditions are: 
ment cell in which solution took place (1) Temperature: In general, a tem- 
only as titanium chloride and particulate perature from 850 to 865°C. is desirable. 
titanium was formed by cathodic action.' (2) Atmosphere: A high purity, inert 
Chicago Development Corp. used this atmosphere is necessary. Argon is pre- 
process from January 1951 to January ferable because of its highcr density. 
1953 to produce refined titanium for the (3) Electromotive force: Closed circuit 
US Army Chemical Corp. vo!tages are dictated by the geometry of 

Raw material for the process was iron- the cell and the nature of the elcclrolyte. 
titanium scrap and rejected Kroll sponge. The open circuit voltage should not 

As a result of work carried out in the exceed a few millivolts for proper refining 
last few years the electrolytic process has conditions. 
teen developed considerably. Cells which 
produce from a few grams up to several Scale PIX?~entioIl 
pounds of titanium per day have bcen Micromet, a slowly soluble form of 
built and tested. sodium mctaphosphate made from food 

A typical cell consists of two eight in. grade raw materials. has been intro- 
stainless steel pots 36 in. long which are duced by Albright and Wilson Ltd.. 
connected together at the bottom by a Oldbury, Worcs. for the prevention of 
one in. stainless steel pipe. A water-cooled scale in domestic boilers. Medical 
lid is fitted, from which the anode is sus- authorities and water engineers are said 
pended. A steel cathode is fitted inside the to be satisfied that threshold concentra- 
anode. An inert gas atmosphere is pro- tions of sodium mctaphosphate in drink- 
vided. ing water are harmless to taste. 

After a run is completed in the first 
pot the connecting pipe is heated to  Oil Firing courses 
900°C. Argon pressure is applied and the Following the success of the NIFES oil 
electrolyte is forced over into the second firing courses last year, a further series 
pot. The connecting pot is then cooled of courses has been arranged at  Reading. 
with water to prevent flow-back of the Details are obtainable from NIFES 
salt, and the next run is ready to begin Head Ofice, 71 Grosvenor Street. Lon- 
in the second pot. The  first pot is cooled don W1. 

Terylene Clothing for 
Handling HTP 
EIGHT diflerent articles made from 
Terylene polyester fibre are used in HMS 
Excalibrrr, a new type of submarine pro- 
pelled by high test peroxide; similar 
articles manufactured from Terylene are 
used to handle the fuel for rockets pro- 
pelled by HTP. 

A range of Terylene hoses, lined and 
coated with ;I special plastics material 
formulated by the Admiralty materials 

A Tcrylcrrc p r o t r c r r ~ ~  .s~rrt hring worn hy 
nrr o p ~ r o r o r  rcJu~l l ing an HTP slrhrnorinc, 

laboratory, has been developed by Com- 
poflex Co. Ltd., London. This company 
has also developed a range of Terylene 
gaskets for use with HTP. 

Overalls and hoods, in a silicone- 
proofed, vapour-permeable Terylene by 
Fine Spinners and Doublers Ltd. are 
made up to Admiralty specifications by 
M. Barr and Co. Ltd. of Glasgow. 

For handling and pumping HTP on 
shore, both for submarine and rocket 
use, special protective clothing has been 
developed in Terylenc by such firms as 
R F D  Co. Ltd., Godalming, Siebe Gor- 
man Co. Ltd., Surbiton, and M. Barr 8: 
Co. Ltd. In addition, Glove Industrial 
Ltd. manufactures Terylene protective 
gloves for handling HTP. All the protec- 
tive clothing is sewn with Tenlene 
thread. 

Chemical Engineers' 
Annual Dinner 

Thirty-fifth annual corporate meetin: 
and annual dinner of the Institution of 
Chcmical Enginecrs will be held at the 
May Fair Hotel, London WI, on Tuesday 
30 April. The meeting will start at 11 
a.m. and will be followcd at noon by the 
addresy of Mr. John A. Oriel, president. 
whose subject will he ' Petroleum and the 
Chcmical Engineer.' 

Principal guest itt the annual dinner 
will be Viscount Chandns. Applications 
I'or tickcts, price 40s. should reach the 
Institution at  16 Belgrave Square, London 
SWl, by 17 April. 
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TOXIC HAZARDS IN 

Food Additives and Contaminants 
URING the handling of foodstuffs 

Dthe vessels used, lubricants applied to 
them, and packaging materials, all of 
which must come into close and 
perhaps prolongcd contact with the 
food, tend to yield trace com- 
pounds to be ingested by the consumer. 
Apart from these unintcntional additions 
to diet, there must bc deliberate additives 
intended to preserve food during its dis- 
tant transport or prolonged storage lor 
emergency purposcs. Colour and artifi- 
c ~ a l  flavouring may be necessary to make 
the diet more appctising. In some in- 
stances uniformity of the raw foodstuff is 
required to  adapt its preparation to larae- 

though copper chlorophyllin seems to be 
a harmless compound in small quantities. 
Nickel, apart from its sensitising property 
in some individuals, is a harmless trace- 
elcment. Inorganic tin also shows little 
toxic propensity, though traces occur in 
canned foods. 

Zinc occurs in milk (about 3 mg. per 
litre) and eggs (1 mg. each) and in many 
fruits, especially tomatoes, where it is 
concentrated in the seeds. Poisoning has 
been reported in people who ate apples 

stile processes, and  h i re i t s  naturd ageing , 
must be accclcrated by chemical means. 
AII  these factors make for toxic risks Peter Cooper, F.P.S. 
which must bc asscsscd and, if possible. 
eliminated before public safety is assured. 

The original hazards of contamination 
of plant foods by foreign poisonous 
plants or toxic elements derived from 
local soil are now rarcly encountcrcd. 
and then only in primitive conditions by 
isolated peasant communities. Ergot 
scleratia in rye have caused convulsive 
seizures or gangrene of the cxtrcmities. 
for which vasoconstrictor drugs are use- 
ful. Hemp tops harvcsted with cereals 
have been suspected of causing dis- 
orientation with hallucinations. This in- 
toxication is not dangerous and treatment 
is unnecessary as a rule 

Acute food-poisoning in warm 
weather usually results from the growth 
of Salmonella species in meat, fish or 
milk products, and can only be avoided 
be scrupulous hygiene in handing, and 
the maximal use of refrigeration and 
washing facilities. Botulism, causcd by 
the anaerobic production of the exotoxin 
of Clostridirrrn borrtlir~rm~ in canned meat 
or vegetables which have been 
imperfectly heat-sterilised, carries a 
mortality of 60 per cent. It is essentially 
associated with home-canning, and is 
rare with commercial products. The  
symptoms are of extreme gastrointestin:ll 
irritation followcd by muscular paralysis. 
A botulinus antitoxin is available for 
treatment, and should be injected into all 
suspected of sharing the infected food. 

Aluminium: Non-toxic 
Most unintentional contamination of 

food derives from the cooking and stor- 
ing vessels. Aluminium is unique in being 
non-toxic even when ingested in consider- 
able amountc over many years. Rats fed 
on alum baking powders in twice the 
normal dosage ovcr two generations have 
shown no  deterioration of growth-rate 
or reproduction. Copper is a necessary 
trace element, and it seems probable that 
poisoning attributed to  copper vessels 
may be due to foreign toxic metals. The  
human body handles about 2 mg. of 
copper daily. and the dangerous titre in 
food is probably 30 mg. per kilo or  morc. 
Copper treatment of peas and beans to 
improve the colour is not permissible, 

stewed in a galvanised-iron kettle; the titrc 
was about 800 mg. per kilo, but cadmium 
also may havc teen present. Although 
30 to 40 mg. per litre in drinking waler 
has been claimed to be innocuous, a sub- 
committee of the Ministry of Food's Food 
Standards Committee (1954) has 
recommended an upper limit of 5 p.p.m. 
of zinc in !ready-to-drink beverages and 
50 p.p.m. in other foods except those 
where the natural zinc content .is highcr; 
edible gelatine may contain 100 p.p.m. 
Zinc containers are definitely unsuitable 
for storing or  processing foodstuffs on 
account of their ease of corrosion. 

Toxicity of Cadmium 

Cadmium must carefully bc avoided; 
sufficient is so!uble in acid fruit juices to 
produce vio!cnt gastric irritation and 
diarrhoea, resembling a serious attack of  
bacterial food poisoning. Gastric lavage 
with sodium bicarbonate solution is 
effective in treatment, and the attack is 
short-lived. Antimony. once widely used 
in cheap glazes, is a dangerous contami- 
nant lcached out by fruit drinks and acid 
roodstuffs. It is a violent gastrointestind 
irritant lacking the properties of confer- 
ring tolcrance or  exerting a central 
nervous effect (unlike arsenic). 

Quantities of arsentic up to  1 p.p.m. 
arccommon in nalural foodstuffs. Higher 
concentrations of arsenic are dangerous. 
and are probably the result of crop- 
spraying with arsenical pesticides. The 
limiting concentration in ready-to-drink 
beverages is 0.1 p.p.m. Arsenic in small 
quantities confers a relative immunity to 
poisoning by furthcr doses, which 
probably makes it rather less chronically 
toxic than lead, which is dangerously 
cumulative. Lead is naturally present in 
concentrations up to 1 p.p.m.; contamina- 
tion from plant, machinery, sprays, p i n l s  
or wrappers may raise the level greatly. 
The permitted level (Food Standards 
Committee, 1954) in foodstuffs is 2 p.p.m.. 
in ready-to-drink beverages 0.2 p.p.m. In 
food-adjuncts more lead is permitted; for 
instance, up to 20 p.p.m. in food-colours, 

and 50 p.p.m. in solid pectin. I t  is note- 
worthy that at  one time childen's sweets 
were coloured with so toxic a compound 
as lead chromate. 

Addition of chemicals to foodstuffs :IS 

preservatives o r  improvers needs careful 
consideration. Only neccssary additions 
can be justified at  all, since the cumulative 
effect of a chemical over a lifetime, or 
over several generations, is rarely known. 

Two general criteria are recognised in 
making a judgement; if there is a known 
acutely toxic level it must never be 
approached, and there must be no  implir- 
ment of growth or reproduction in experi- 
mental animals fed with the compound 
in exceptional doses during three succes- 
sive generations. Chemical carcino- 
genesis, in particular, is a spectre which 
haunts all who try to improve the quality 
and keeping properties of food. I t  is 
necessary to eliminate from the diet all 
such substances as butter-yellow, which 
was found to cause liver tuniours in rats 
although it had been in common use lor 
colour~ng food for years. It is possible to 
control food-colours either by publishing 
a permitted list o r  a prohibited list; the 
first method seems preferable since it 
narrows the choice to known compounds. 
Prohibitcd compounds are those of 
antimony, arsenic, cadmium, chromium. 
coppcr. mercury, lead or zinc, together 
with gamboge, picric acid, dinitrocresol, 
naphthol yellow. aurantia and aurine. 

Permitted Compounds 

Nineteen permitted compounds are 
listed in the US, and a similar list has 
been recommended (Food Standards 
Committee, 1955) in Britain. I t  includes 
the natural pigments alkannet, annatto, 
bole or iron oxide, caramel, carbon black, 
carotene, chlorophyll, cochineal, flavine, 
orchil. Persian berry, saffron, turmeric. 
titanium dioxide and ultramarine, and 
thirty-two synthetic dyes. The calcium or 
aluminium lakes of these dyes arc 
permitted for external colouring only. 

Mineral oil, present as a lubricant dur- 
ing processing, and not added as a con- 
stituent, is permitted up to 0.2 per cent; 
dried fruits may contain 0.5 per cent. 
citrus fruits up to 0.1 per cent. There is 
reason to suppose that mineral oil may 
be deposited in certain body sites after 
ingestion; certainly it prevents or retard5 
the absorption of the B-complex vitamins 
and so brings about malnutrition. The 
silicone products used now as lubricants 
appear to be non-toxic, though they 
probably have the same retarding effect 
as mincral oils on  vitamin-absorption. 
Thc  ethylene oxide derivatives sometimes 
used as anti-staling additions to bread 
are generally regarded with mild suspi- 
cion since insufficient is known about 
their long-term effects on the body. 

Little or no  exception can t e  taken to 
the natural products (lecithin, ascorbic 
acid and tocopherols) which act as anti- 
oxidants in fats and similar foodstuffs. 
Additional antioxidants are not permitted 
in Britain, but specified substances havc 
been recommended to the Food Standards 
Committee by its subcommittee as being 
suitable if and when their use can t e  
legalised. Propyl, octyl and dodecyl 
gallates or their admixtures (up to  0.01 
per cent) and butylated hydroxyanisole 
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(up to 0.02 per cent) are included. 
Butylated hydroxytoluene is flavoured i n  
the US. I t  should be noted that phenolic 
compounds which act as antioxidants are 
incorporated into food during smoking 
(bacon and fish), and there is no evidence 
that the century-long habit of  consuming 
smoked foods has caused any toxic 
reactions. 

Metal-chelating agents have a place i n  
preventing oxidative spoiling of  food, but 
their toxic propensities arc varied and 
largely unexplored. Simple preservatives 
in food are not to be encouraged. 
Formaldehyde, formerly use in milk. 
is toxic, and borates, though they occur 
widely in natural foods, appear to have a 
definite chronic toxicity above a certa;n 
unknown level. A variant on the 
formaldehyde theme, hexamine. still 
appears sometimes in imported food. 
Nitrates used in bacon and ham may 
give rise to mild rcactions, including a 
fall of  blood pressure and cyanosis. Thc 
esters of  p-hydroxybenzoic acid. said to 
be popular on the Continent, are non- 
toxic for most purposes. but their long- 
term capabilities are not definitely known. 
Sulphur dioxide, a versatile preservative 
effective at 20 to 40 v.v.m.. is removed 

the keeping time of fresh fish. Aftsr 
cooking, the residual concentration of 
aureomycin is about 0.1 p.p.m. 

The improving of flour may be 
accomplished with acid calcium phos- 
phate, dicnlcium phosphate. potassium c r  
:immonium perqulphate or pot;issium 
bromate. The oxidising agcnts used for 
bleaching offer no cvidcnce of chronic 
toxicity, though they havc an acutc 
toxicity for those handling them. 
Chlorine dioxide not excccding 30 p.p.111. 
is probably the safest blc:~cher and 
improver. Nitrogen peroxide and bcnzoyl 
peroxide havc no chronic, lho~rgh thcy 
have an acutc, toxicity. The agcnc process. 
using nitrogen trichloride. has been con- 
demned on the evidence of Mcllanby's 
dogs and r:~bbits, which developed run- 
ning fits. though no clinical evidence h:~s 
even proved conclusively that ageniscd 
flour would produce f i t s  in human con- 
sumers. I n  studying the toxicity of' food 
additives and proces.ting agents. potential 
toxicity must bc assumed unlc.;s convinc- 
ing evidence to the contr:~ry can be 
brought forward to j u~ t i f y  their wide- 
spread use. 

Detergents Discussed 
at RSA Meetings 
DETEKGENTS wcrc the subject of two 
papers prcscnted recently before the 
Koyal Society of Arts. 

On 20 February, under the title 
' Modcrn Dctcl-gents '. F. Courtney Har- 
wood, latc director, British Launderers' 
Kesc:~rch As\ociation. discussed the 
present situation in the detergent indus- 
try and surveyed the history of dctcr- 
gcnts. Hc quolcd some figures for the 
UK market in 1955 showing that a l k l l  
aryl sulphon:~tcs formed by far the 
largest proportion of  synthetic detcr- 
gcnts produced. Dodecyl benzene ac- 
counts for ovcr 90 per ccnt of this class. 
' Synthetic Detergents-a New Pollu- 

tion I'roblcm' was the title of a paper 
presented by Dr. B. A. Southgate, direc- 
tor, Water Pollution Research, DSIR, on 
27 February. Dr. Southgate spoke of 
the dangcrs of  detergents interfering with 
nol-ma1 sewage trcatmellt resulting in 
river pollution and possible conlamina- 
tion of  drinking water as has already 
occurred in thc US. 

Diflicultics arise in sewage works bc- 
cause of foaming which is not easily ovcr- 
conic and is a danger to workcrs anJ 
the public. Addition of  an anti-foaming 
agent appears to be the best solution. A t  
one works where it was tried the cost 
of equipment was £5,000 and the annu.11 
cost of the anti-foaming agent about 
f 15.000. 

Change of Address 
WEINREB & RANDALL LTD., tower pack- 
ing and distillation specialists, have moved 
from 70 New Oxford Street, London 
WCI, to new premises at Watchtower 
Works, Greenside Road, Croydon, 
Surrey (Tel. THOrnton Heath 8696). on 
1 February. This wi l l  bring the corn- 
pany's office. production and warehous- 
ing facilities under one roof. 

- . - -  -- 

Annual Arera~er 
1953 1954 1955 1956 

effectively during the'cboking of food, 
and is unlikely to cause trouble; i t  may 
remain up to a concentrntion of  40 
p.p.m. in jams. Antibiotics used to pre- 
serve frozen meat and fish present a new 
problem, since i t  cannot definitely be 
said that they wi l l  not produce resistant 
strains of organisms nor sensitise the 
consumer eventually. Aureomycin ice, 
with 3 to 7 p.p.m., extends by 50 per cent 

Factory Inspectorate Change 
A new division of the Factory Inspcc- 

torate. Ministry of Labour has bcen 
created. Known as the Northern Divi- 
sion i t  covers Cumberland, Durham. 
Northumterland. Wcstmorland and the 
North Riding of Yorkshire; head ofice is 
at Prudhoe House, Prudhoe Street. New- 
castle-on-Tyne 1. 

CHEMICAL PRICES RISE 8% SINCE 1953 
BOARD OF TRADE'S wholcssle price index from 130.4 to 138.8 (30 June 1949 = 
for 1956 shows that between 1953 and 100). The following arc the annual 
the end of last year the who!esale prices average prices from 1953 to 1956 of a 
of al l  chemical and allicd products rose range of chemicals. 

BOARD O F  TRADE WHOLESALE PRICE I N D E X  
sodium cyanide, 96/98 per cent standard 

. . . . . . . . . . . . .  quality 126.5 129.0 
... Sodium rulph~d=._ro!id. 60161 per cent ! !5 .5  !!!.! Hard coke . . . . . . . . . . . . . . .  

Dyer and dyestuffs . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  Disinfectants 

... Insecticider, weedkillerr md fungicides 

... Synthetic resins and plastics materials 
Cellulore acetate moulding powder 

(opaque) . . . . . . . . . . . . . . .  
Cellulose acetate sheet, comm. clear 

transparent . . . . . . . . . . . .  
Laminared materials. fabric grade ... 

... Laminared materials. paper grade ... phenol formaldehyde moulding powder 
Polystyrene chermoplartic moulding 

. . . . . . . . .  Sulphuric acld BOY 8-0.' ' J - . '  ... Sulphuric ==id: ROV. 94/95 per cent 168.4 171.6 . . . . . .  Titanium dioxide (Anatare) 127.9 132.0 . . . . . .  rirsnillm dlnrid. ~ ~ ~ t i l ~ )  115.0 129.6 . . 
Trichl . . . . . . . . .  Tri-creryl phosphate 115.3 I I+.> 
Urea. 

Drugs rr 
Carbon black . . . . . . . . . . . . . . .  I - JO.? O=O.U - 

. . . . . . . . . . .  Phosphate rock OJO.> 1JO.J  . . . . . . . .  Pyrites c.i.f. UK ports 172.3 170.5 ... Rubbe;. No. l RSS, one month future 199.1 198.1 ... Sulphur, crude (for acid making) c.1.f. 174.0 159.6 

ANNUAL AVERAGE WHOLESALE PRICES FOR SELECTED 
PRODUCED IN THE UNITED KINGDOM 

Unit of role 1953 1954 

COMMODITIES 

1955 1956 

2.64 2.58 

17.50 19.00 

2.66 2.58 

Cellulose acecare moulding 
powder (opaque), mln. !-ton 

. . . . . . . . .  lot,d/d s.perlb. 3.69 3.35 
Phenol-formaldehyde moulding 

powder c/o i n  56 Ib. non- 
. . . .  returnable bans d. per lb. 19.25 17.72 

Polystyrene therrnoplrrtic 
moulding powder crystal. 
=/P UK urea forrnaldeyhde mbuldir i~ 
powder wood metal type. 
d/d user UK and 1.o.b. 

c;:;'."," (sii. 642- 
1951) High grade. 4ronr and 

pG:erb:kole. ' ~ S S  1 )5-1950 
bulk min. lots o!200aalr did 

Sulphuric rcid ROV 94/95 per 
cent 1.o.r. works, in road 
md rail ranks for min. tank 

. . . . . .  loads 516 tons 

r.  per Ib 

. . . . . . . . . . . .  Methmol refined 
Nitric aci'd, concentrated. 95/96 per cent 
Phenol . . . . . . . . . . . . . .  
Phosphorus. 99.9 per cent pure. dpecific 

... gravity. 1.82, melting point 44.1 
. . . . . . . . . . .  Phthalic anhydride 

Pigments and earth coloun, inorganic ... 
Salicyl ic acid, technical or commercial 

. . . . . .  

s. per Ib. 

L per tan 

r. per gel. 
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NEW 3-D MICROSCOPE AIDS STUDY OF 
CONTAMl NATION IN CHEMICALS 

A POWEKt-UL new X-ray micl-oscopc 
ha\ hcen dcvclnpcd hy the Gencral Elcc- 
tric Company. US. This m:~gnilies ohjccts 
up to 1.500 limcs and penetri~tcs their 
interior. giving a three-dimcnsion:~l view 
o l  hitherto invisihlc dctnils regarding the 
composition of many types of matcrinl. 
The Instrument may he usetl for direct 
viewing or for recording miages on film 
by mcnns of ;I Polaroid cilrncro. Spcci- 
rnens to he examincd do not hiwe to he 
sectioned. niountcd in a vacuum or othcr- 
wisc specially prep:~red. 

In the field of  metals. X-ray micro- 
scopy reveals corrosion, the elfect o f  
foreign m:~tcri;~ls in rnctals. thc sound- 
ness of clcctro-plated co;~ting.; and the 
elfcct of different processes on the 
hchaviour and structure of metals. 

Its import;~ncc in the chcmical lield is 
that it enables to be sludicd con tam in:^- 
tion in chcmicnls. dctcrioixtion of  lihres 
and tcxtilcs. pcnctration of dycs and 
adhc\ives. and distribution of particles 
In a mixture or suspension. 

Thc new microscope can he used to 
study plastics i ~ n d  it is thought that i t  
may prove valuahle for controlling the 
quality of  carhon hlnck used in the 
ruhher industrv. 

CIL to Build Explosives 
Research Laboratories 

Explo\ives I-csc:lrch labo~.:~torics arc to 
be built at Relocil. Quebec. thi.; summer 
by C;~nadi;ln Indu\ti-ics Ltd. Announcing 
this. Mr. M.  J. Watson, gencral manager 
of thc cxplosivcs division. said that thc 
project would cost approximately 
5600.000 ilnd was expcctcd to take a yc:~~- 
to complete. Applied explosives rcsci~rch 
facilities are maintained by the company 
at Beloeil. Tlic company also carries 
out fundamental research on cxplo~ives 
in its central rcscarch laboratory. 

Spanish Sul~hur 

also a rccord. In  the joint companies' 
repol-t thc tot;~l estimated annual con- 
sumption of  titanium mi l l  products for 
1958 is stated to be of the order o f  30 
mill ion Ih. compared with under 4 mi l -  
lion Ib. in 1955. 

Kenya's Pyrethrum 
Production Up 

Kenya's pyrethrum production from 1 
l o  12 January ;~mountcd to 213 tons com- 
pared with 194 tons for the correspond- 
ing pcriod in 1956, bringing the total 
production from I April 1956 to 33 
Jilnui~ry 1957 to 3.064 tons against 2,594 
tons in 1955/56. Production in Febru- 
nry and March is cxpectcd to be slightly 
lower owing to thc recent lack of  rain. 

Canada to 
Sell Uranium 

I t  was ;lnnounced in Ottawa last week 
by the Tradc Minister, Mr.  C. D. Hows. 
that Canada is prcpnred to $ell uranium 
to friendly Governments for peaccful 
purposes. Any sales :lgrecmcnts Canadn 
slgns would comc under the control 
rc::ul:~tions drawn up by the United 
N:~tions for :In international atomic 
energy agency. Thc Can:tdian Govern- 
ment's dc~ignatcd purchasing agents. 
for all ufi~nium produced in Canada, 
Eldomdo Mining and Refining. wi l l  be 
rcsponsitlc for negotiating thc sales 
contracts. 

NZ TariH Rates 
The Ncw Zealand Customs Depart- 

ment has classified the following goods 
at a rate of  3 pcr cent both for British 
Preferential and General tariffs: di- 
~nc thy l  formamide; emulsifiers etc., poly- 
oxycthylene sorbitan trioleate; chemicals 
for lacqucrs, ethylene glycol mono- 
methyl ether. 

output Up ' 
Spanish pioduction of  sulphur in 1956 Utilising Sicily's Potassium 

tot:li~cd 50.000 metric tons. an increz~se (,r Salt Resources 
33 per ccnt cornparcd with 1955. Pota~h 
output. at 130.000 mctric tons. was up by 
I8 per ccnt, while production of pyrites, 
at 2.320.000 metric ton\, was up 13 per 
cent. 

US Titanium Company's 
Record Sales 

Sales for 1956 of thc Titanium Metals 
Corporation of Amcrica, jointly owned 
by Allegheny Ludlum Steel and National 
Lead, rcachcd the record figurc of $55.1 
mill~on. The net incomc was $1 1 million, 

A t  an early date the construction of  a 
potilssium salts factory will be started 
by Montecatini Company near the rail- 
way station of  Campol'ranco. Sicily. Tlic 
new factory will process the potassiunl 
ore beds recently dtscovered between San 
Cataldo and Serradifalco, ncar thc Salito 
River. Its output wil l be partly exported 
and partly uscd at the fertiliser factory 
nperated by Akragas-Montecatini Com- 
pany ;it Porto Empedocle. 

Two othcr companies, Trinacria and 
Edison. have also found potassium ore 
beds in Sicily which they intend to 

exploit. A t  present Italy imports consider- 
able quantities o f  potassium fertilisers, 
but when all the plants planned by the 
above threc companies start operating. 
such imports will stop and there will be a 
sufficient margin for exports. 

L350,500 Canadian Sewage Plant 
Contract to Brush Group 

A modern sewage plant is now being 
built at Humber Valley for Toronto 
City. Thc scwage wi l l  be treated to a high 
standard by the activated sludge process 
with stages of settlement, aeration and 
digestion. The effluent wi l l  be discharged 
into the Humber river. The rotary blower 
engines to the acration tanks are driven 
by gas produced during the digestion pro- 
cess but the plant has the unique feature 
o f  being able to use natural gas i f  the 
sludge gas is insufficient. The plant w i l l  
drain an area of Sf square miles with a 
dry weather flow 'of 28.750.000 gallons a 
day. 

The machinery contract for the power 
plant is valued at over f350.000 and has 
been awarded to Brush ABOE (Canada) 
Ltd., a subsidiary company of the Brush 
Group o f  Great Britain. 

Calcium Chloride Output Up 
Latest figures announced by the US 

Bureau of Mincs show that 1954 ship- 
ments bv producers of  flake and solid 
calcium chloride (77-80 per cent CaCI,) 
totalled 437,705 short tons. 6 per cent 
more than i n  1953. 

Proportioning Pump for 
Corrosive Liquids 

Exact quantities of corrosive liquids 
can be mci~surcd by means of a propor- 
tioning pump, type HD, made hy 
HBganas-Billesholms AB, Sweden. 

Claimed to be of simple and robust 
construction. the pump is made of acid- 
proof stoneware and is fitted with Teflon 
p.t.f.e. valves. The stuffing box lining is 
of  Teflon-impregnated asbestos. Stone- 
ware parts are mech;~nically protected by 
a cast iron shell. 

Atomic-Vulcanised Tyre 
by Goodrich 

Research Investigations of  B. F. 
Goodrich Company, US, have succeeded 
in vulcanising a tyre by atomic energy, 
the company announces. The process 
represents the first change in the curing 
of  rubber products for over 100 years. 
However, the process may not be com- 
mercially feasible for another 10 years. 
because the cost of  atomic vulcanisation 
is at present too high, and wi l l  continue 
to be, until cheap sources of radiation 
are available. 

I n  charge of the experiments is Dr. 
Charles Stockman. He reports that the 
laboratory experiments indicate that the 
atomic-cured tyre has from eight t o  10 
per cent more rcsistance to abrasion than 
the conventional lyre and twice as much 
resistance to  ageing and deterioration. 

Vulcanisation of  the tyre was carried 
out at the US Atomic Energy Commis- 
sion's National Reactor Testing Station 



CHEMICAL AGE 2 March 1957 

in Idaho. The tyre was placed in a steel 
mould and rotated slowly over radio- 
active fuel elements from the reactor. 

The Goodrich Company recently 
opened a nuclear research laboratory a t  
Akron, Ohio, to test the possibility of 
improving rubber products by radiation. 

New Process for Low-grade 
Manganese Ore 

Now undergoing a trial run is a 
new method of processing low-grade 
manganese ores. A prototype plant has 
been put up by Strategic-Udy Mdallurgi- 
c ~ l  and Chemical Processes, of Canada. 
a subsidiary of Strategic Materials 
Corporation at  Niagara Falls, Ontario. 
Simulating full-scale operating conditions 
and costing so far $I+ million, the 
present objective is development of 
design and gathering of cost data relative 
to the new Udy process, which is directed 
at development of low-grade manganese 
ores in New Brunswick. 

Successful operation of the Udy pilot 
plant could have far reaching results, it is 
understood, for it would enable large 
low-grade manganese deposits in the US 
to be worked economically, and could 
make the North American Continent com- 
pletely independent as to the sources of 
manganese. 

Pakistan Increases 
Fertiliser Subsidy 

Pakistan Central Government has in- 
creased the fertiliser import programme 
from a 1956 ceiling of Rs4.55 crores to 
Rs 6.30 crores this ycar, when a furthcr 
Rs 2.3 crores will be spent on purchases 
of fertilisers produced at Daud Khel and 
Lyallpur factories. T o  popularise the 
use of fertilisers, the Central Government 
is bear~ng the cost of the subsidy, at  pre- 
sent 66 per cent in East Pakistan and 58 
per cent in West Pakistan. 

A total of 85 fertiliser stores are to be 
built in West Pakistan and a further 50 
stores in East Pakistan. 

Newfoundland Asbestos Find 
Extensive drilling by Advocate Mines 

in Newfoundland last year is reported to 
have indicated a major asbestos deposit 
which is considered to be ideal for cheap 
open-pit mining. The company is of the 
opinion that so far 13.5 million tons of 
ore have been established. with a grade 
of more than $8.50 a ton. The average 
Canadian grade is $5.74. 

French Tariff Rates on 
Chemicals Revised 

The French Government has announced 
a long list of modifications in the cus- 
toms tariff relating to chemicals and allied 
products. Now on the 'free list' are:  
Carbon and other blacks obtained from 
petrol. acetylene blacks and anthracene 
blacks; sodium nitratc (natural) with a 
nitrogen content of more than 16 per cent 
by weight in the dry anhydrous product; 
anhydrous tetraborate; artificial radio- 
active isotopes (radio-cobalt etc); crude 

calcium citrate; nitroglycerol, hexanitro 
mannite; tetranitropentaerythrite (pen- 
thritc) nitroglycol-imported for the ex- 
plosives monopoly; disintegrated organic 
fertilisers; certain essential oils othcr 
than terpeneless; refractory cements. 
mortars, pis6 grouting and mastics. 

Temporary duty has been suspended 
on ammonium chloride; certain sodium 
and calcium nitrates; calcium cyanamide; 
and urea. 

French text of the relevant orders may 
he seen at the Export Services Branch. 
Board of Tradc. Room 625. Lacon House. 
Theobalds Road. London WCI. 

Increased Boron- I 0  
Supplies for Industry 

The United States Atomic Energy 
Commission are now making increased 
quantities of isotope boron-I0 available 
to private companies engaged in peaceful 
atomic energy projects. 

As boron-I0 can absorb neutrons 
easily without becoming radioactive, it is 
particularly useful in radiation-measure- 
ment instruments, and in nuclear reactor 
and shielding control mechanisms. Pre- 
viously only gram quantities have been 
available to civilian and industrial users 
under AEC's isotope distribution pro- 
gramme. Now kilogram quantities will 
be available. Natural boron is a mixture 
of two isotopes-boron-10, which makes 
up 20 per cent of the whole, and boron- 
11.  which does not readily absorb 
neutrons. Boron-I0 is separated from 
boron-I1 and then processed into metal 
at  an AEC-controlled plant situated near 
Niagara Falls, New York. US. 

Support for Noratom 
Forty Norwegian firms have already 

given their support to the proposed Nor- 
wegian atom company, Noratom (see 
CHEMICAL AGE, 16 February, page 292). 
Industries represented are iron and steel. 
wood processing, shipowners and hanks. 
Two inquiries for delivery of nuclear 
reactors have already been received from 
abroad and it is understood that a num- 
t e r  of countries are intcrcsted in an im- 
proved vcrsion of the reactor at Kjeller. 

Canada's Titanium Plant 
Nearly Completed 

According to Canadian Titanium Pig- 
ments Canada's first titanium pigment 
plant at Varennes, Quebec, is now more 
than halfway to completion. This plant. 
which is costing $15 million, should be 
in production by the third quarter of thi5 
year. Canadian industry will take the 
plant's entire output of titanium dioxide. 

Radioactive Isotopes Detect 
Contaminated Water 

It is reported that a team of scientists 
working a t  Georgetown University. 
Washington, DC, has shown that radio- 
active isotopes may provide, a simple and 
rapid method of measuring bacterial 
contamination of water in reservoirs etc. 
Coliform organisms in a radioactive 
C-IClabelled lactose medium can usually 

be detected in less than half an hour. 
The  coli react with the lactose to form 

readily-detectable radioactive carbon di- 
oxide after about 10 minutes of incuba- 
tion. Conventional methods require up 
to 20 hours. 

More US Oil 
for Europe 

Mohil Oil Co. announced last week 
that its parent. Socony Mohil. had made 
17,500 b.lrrels a day of crude oil avail- 
able for cxport to Europe from thc Gulf 
ol' Mexico by cutting hack its refinery 
operations. Three of the company's US 
relincries are, in addition, producing 
1,750,000 barrels of heavy fuel oil in ex- 
cess of normal production in the four 
months to the end of March. This is also 
I'or cxport to Europe. 

The  Texas R a i l r ~ : ~ d  Commission ha\ 
dccided to incrcasc thc pel-mitted rate of 
oil output for March by 210,901 barrels 
a day to 3.73 million barrels a day-an 
inel-ease of almost hix per cent. This 
increase, which is thc I:~r$cst authorised 
hy the Comnlission since thc Middle E a t  
cnicrpcncy bcgon. should hr~ng  actulrl 
production in the state to 380,000 barrel\ 
a day grcater than the flow before the 
Suez Canal was closed. 

Pakistan's Chemical 
Imports 

Pakistan's main imports on privatc ac- 
count during Deccmher includcd : Chemi- 
cals and drugs Rs 7 million; mineral oils 
Rs 6.3 million; dyes and colours Rs 1.6 
million. Central Government expendi- 
ture on the import of chemicals and 
equipment for plant protection during 
1956157 amounted to Rs 60 lakhs;' the 
figure has been increased to Rs 85 lakhs 
during 1957158. 

Belgium International 
Fair 

The 12th International Fair of Ghent, 
Belgium, will be held this year from 7 
to 22 September. Many British firms 
intending to show at  the Brussels world 
Fair 1958 have taken space to see how 
their goods sell in Belgium. Last year 
there were 1,350 exhibitors and half a 
million visitors. This year the fair build- 
ings have been enlarged. Bookings can 
be made at  the fair's London office at  
178 Fleet Street, London EC4; telephone 
City 5889. 

Welding ' Concrete 
For ' welding' concrete, brick and 

cement blocks, a tough new plastic has 
been developed by the Permagile Cor- 
poration of America. Long Island City, 
New York, US. The resulting bond is 
said to he stronger than the concrete. 
brick or  cement blocks themselves. 

It is understood that this plastic has 
undergone two years of field testing. 
Reports claim that it is permanently 
waterproof, non-shrinking. non-expanding 
and unaffected by ageing or atmospheric 
conditions. 
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BRITISH GEON INTRODUCE A NEW 
UNPLASTICISED PVC COMPOUND 

RIGID  p.v.c. is hcing increasingly used 
;I? a constructional material in chcmical 
plant. An unplasticiscd p.v.c. which has 
heen found to have high impact strcngth. 
cxcellcnt chcmic:ll rcsist;~ncc. is light 
weight and yet has ;I high tcn\ilc strcngth 
should thcrcfore be of con\idcrablc in- 
terest to thc chemical industry. Thi\ new 
unpl3stici\cd p v.c. has bccn introrlrccd by 
Rr~tich Gcon Ltd. under the name Geon 
R A  170 lor Rrcon KA170 outside the 
OK). It ciiKers fro111 n~irmal gri~dcs ( ~ f  
unplasticiscd p.v.c. by its impact 511-ength 
being somc I S  tlmcs grcatcr. 

U\e of Gcon RA170 i.i stated to en;~hlc 
considerable savlng to kc n~adc in I;lbour 
costs and mainten;incc. 

A great deal of  chemical immcrsion 
data on Gcon KA170 is prov~ded by thc 
company. Thu\. in ?O pel- cent hydro- 
chloric :lcld the ~cnsilc strength (origin- 
ally 5.800 p.s.i.1 after 30-day immersion 
;~t room tempcroturc W:I\ 5.300 with pcr- 
centi~ge weight chnnix of  0 .22  ant1 nltcr 
a similal- period 60°C W:IS 4.700 p.s.i. 
with 1.48 per ccnt wcight ch;lnge. 

After imrncrsion i n  80 per cent sul- 
phuric acid for 30 days st room tcmpera- 
turc. thc tcnsilc strcngth was 5,400 p.s.i. 
iwcight change = 0 . 0 1  pcr cent) and at 
60°C. 5.700 p.\.i.. with wcight chnngc of 
12.78 per ccnt. 

In 50 per cent sodium hydroxide fol- 
30 days at room tcnipcl-nture. thc tensile 

strength was 5.600 p.s.i. with -0.02 per 
ccnt wcight change. A t  60°C the tensile 
strcngth was 5.400 p.s.i. with 0 . 1  1 per 
cent wcight change. With acetic acid the 
Icnsile strength was 3,600 p.s.i. and 
wcight change was 4.48 per cent at room 
tcmpcr:lture and at 60°C, tensile strength 
was only 1,450 p.s.i.. whilc the weight 
chnngc was 15.39 pcr cent 

In  chlorinated hydrocarbons. carbon 
tetrachloride and trichlorocthylcne, the 
tensile strength of  Gcon RA170 at room 
tcnipcraturc was 1.850 p.s.i. and 1.550 
p.s.i. rcspectivcly with weight changes of 
59.14 pcr ccnt and 103.21 per cent. At 
60°C thcrc was excessive swelling. 

With benzene. thc tcnsilc strength at 
room temperature was 5.000 p.s.i. with a 
wcight change of  73.1 1 per cent. A t  the 
high tcmpcr;tturc. excessive swelling 
occurred. 

rcnsilc strength of this plastic in dis- 
tilled watcr at room tcmpcrature is re- 
corded as 5,200 p.s.i. with 0.61 per cent 
weight change and at the higher tempera- 
ture. 60°C. 5.100 p.s.i. with 0.94 per ccnt 
wcight changc. 

Specific gravity of Geon RA170 is 
1.35 + .02. hardness (Durometer D )  is 
78 i- 3. flexural strength (p.s.i.) is 8,600. 
light transmission is opaque and the co- 
clficicnt o f  linear expansion per "C  is 
rcportcd as 10 x lo-'. 

Plastics-made Storage 
Tank and Stand 
CONSTRUCTION from compound lami- 
nates of  a tank to hold zinc chloride 
solution has been achieved by Mendip 
(Chemical Engineering) Ltd., Ashford. 
Middlesex. 

Measuring eight ft. by four ft, by six 
ft.. thc tank is made from Bakelite 

cpoxide and polyester resins, reinforced 
with glass fihrc materials. When fu l l  i t  
weighs about 10 tons. 

The stand is 10 ft. high and is a pro- 
oerlv stresscd eneineerinc structure. the 
inherent rigidity -of the-main supports 
being further enhanced t y  CI-oss rn-mbers. 

This tank and stand are part of  a new 
chemical-proof unit being made for the 
Ever Ready Co. (Great Britain) Ltd. 

MONDAY 4 MARCH 
SCI (London Section)-Londpn: 14 

Belgrave Squnrc SWI. h.3U p.m. Docu- 
mentatlon hy Dr. H. J. Rarhcr. Dr. R. 
E. Fairbairn, and Dr. J. H. Hamcncc. 

SCI (Plastics & Polynicr Group & 
Ynrkshire Sectiont-Shcflicld: ,Chemis- 
try Lecture Thcalrc, Univer.j~ty. 6.45 
p.m. ' Plastics in Kclaticn to other En- 
g~ncering Matcrinls by A. J. Warncr. 

CS--C':trtlilT. ncnartmcnt of  (:hemis- 

aravimetric Analvsis' bv Professor C. 
Duval. 

Institute of Metal Finishing-Birming- 
ham: James Watt Memorial !nstitute. 
Great Charles Street, 6?0 p.m. Chemi- 
cal Polishing o f  Mctals by F. H: Wells. 

ASLIB-London: Royal Society of 
Arts. 8 Jfhn Adam Strect. Adelphi WC2. 
6 p.m. The Royal Society's Interest i n  
Scientific Publications and the Dissemina- 
tion of  Information ' by Dr.  D. C. Mar- ..- 

Crystals' by R. L .  Bell and R. W. Cahn. 
Royal Institute of  Chemistry-London: 

West Ham College of Technology, Rom- 
ford Road E15, 6.30 p.m. Fi lm display. 

CS;Aberdcen: Marischal College., 7.30 
o.m. Intermolecular Com~ounds hv 
'H. M. Powell. 

SCI, CS & RIC-Bristol: Chemistry 
Department. University, 7 p.m. SCI 
Jubilee Memorial Lecture, ' The Com- 
bustion of Coal '  by Dr. A. C. Monk- - - -. - . . - . r - - ~ 

try. Univcrs~ty Collcge. 5.30 p.m. 'The ""' 
t%""3L. 

CS-Frlinht~r~rh. Resenrch 1.ahnrator- 
Chemical S~&nivcnncc of Vihrnlional 
Band Intcnsitics hy Dr. H.  W. Thomp- 
son. 

CS--Swanxa: Chemistry Dfpnrtmcnt. 
Univcrsitv College. 6 p.m. Aromatic 
Compounds with 3 Nityogcn Atom Com- 
mon to Two Kings by Dr. B. R. 
Brown. 

TUESDAY 5 MARCH 
British Nuclear Energy Confcrence- 

London: Institution of Civil Engineers. 
Great George Strcct SWI. 5.30 p.m. 

Behavinur of Ratlin-isolopcs in Sewage 
Treatment and the Disposal of Radio- 
active Wastes to Sewer\' by A. W. Kcn- 
ney. 

Society for Analytical Chemistry- 
Birmingham: Main Chcmistry' Thcntre. 
University. Edgba\ton. 7 p.m. Thcrmo- 

WEDNESDAY 6 MARCH 
Institution of  Chemical Engineers: 

Birmingham: Midlands Institute. Paradme 
Street. 6.30 p.m. ' Project Costing i n  the 
Chemical Industrv' hv B. M .  Robbins 
and H.  C. ~o l lanhs.  

Royal Society o f  Arts-London: John 
Adam Street, Adclph~ WC2. 2.30 p.m. 
'Trace E.lemcnts in Plant N ~ t r i t i o n  with 
Spccial Kcfcrcnce to Crops by Profes- 
sor T. Wallace. 

THURSDAY 7 MARCH 
Royal Society-Londol: Burlington 

House W1, 4.30 p.m. Electron and 
Lattice Conduction in Metals by '1. I. 
Hanna and E. H. Sondheimer; The 
Dvnamics of Twinning and the Inter- 
relation of Slip and Twinning in Zinc 

- -, . . . . - . -. . . . . . . . -. . . . -. . - . .. . . . 
im-ind P~ lo t  Plant. Scottish Agricultural 
Industries Ltd., 7.30 p.m. Visit. Joint 
meeting with RIC and SCI. 

FRIDAY 8 MARCH 
Royal Institution-London:' 21 Albe- 

mark  Street WI. 9 p.m. European 
Organisation for Nuclear Research ' by 
Sir-Ben Lockspeiser. 

CS-Dublin: University Chemical 
Laboratory. Trinity, College, 7.45 p.m. 
'Some Recent Stud~es In  Relation to the 
Biosynthesis of  Aromatic Kings' by Pro- 
fessor A. 1. Birch. 

OCCA-Liverpool: Liverpool Engi- 
neering Society's Roo~?~s, The Temple. 
Dale Street, 6.30 p.m The Preparation, 
Properties and Rheological lnvest~gation 
of Thixotropic Paint Systems' by D. J. 
Doherty and R. Hurd. 



380 CHEMICAI. ACE 2 March 1957 

UK Chemical Exports IMPORTS 
- - - - - - - 

I QUANTITY 1 VALUE 

& Imports in January 

EXPORTS 

~ - -- - -. . - - 
I N O R G A N I C  

Acids . . . . 
Al. oxide abraswer . . 
Sillcon carbode abrasives . 
Arrenlc rrloxlde . . 
Borax refined . . , 
Calcium carbide 
Carbon black (channel) : 
Othe r  carbon black (not 

acetylene black) . . 
Cobalr oxides . . 
Iodine . . . . 
Mercu ry .  . , , 
Sodium, calc~um, potar- 

s lum, l i th ium . . 

I QUANTITY I VALUE 

Cwt. 8.300 
TI 6 2 7  

1.1 16 .. 1.319 
Cwt. 21.400 .. 47.722 .. 15.987 

- -- -~ 

January January January January 

- 
I 9 5 6  I I957 1 1956 1 I957 

- - Cwt. 

7,300 
0 I 

512 
463 

69.300 
64.971 
17.189 

- - 

I N O R G A N I C  
Acids . 

I 
Cwt. 17.231 
Tons 3.007 
Cwt. 467.274 .. 370.269 
Tons 1,346 

, 2.844 .. 486 
Cwt. 8.662 

19.054 
98,363 

107.292 
50.301 
37.733 
85.632 
88.838 

Carbonate 
O the r  po ta r rwh  cpd;. (no; 

ferti l lserr) . . . 
Selenium . . . 
5,licon . . . . 
Chlorare . . . 
Phosphate . . . 
Othe r  sodium cpdr.. , 
Inorganic chemicals (nes) . 

O R G A N I C  
Acids. anhydrlder & their 

rs l r r  & errerr , . 
Glycerine . . . 
Menthol . . . . 
Naprha, methyl & alcohols 

& alcohol mixtures . 

21.138 
70,728 
43.260 
15.587 

131.549 
119.908 
93.463 

Copper rulphnre . . 
Sodlum hydroxide . . 
Sodium carbonate . . 
Aluminium o x ~ d e  . . 
Aluminwm rulphare . 
O the r  aluminium cod$. . 

ib.  
Tons 
Cwt. .. .. 

Ammonia . . . 
Ammonium cpds. (nor 

ferri l irerr or bromide) . 
Arsenical compoundr . 
Bismuth compoundr . 
Bleaching powder . . 
Hydrorulphite . . 
Othe r  bleaching materials 
Calcium compoundr . 
Carbon blacks. . . 
Cobalt compoundr . . 
I ron oxlder (chemically 

manufactured1 . . 

Tons 1.424 
168 

ib. 34.787 
Cwt. 52.943 

,. 3.949 .. 9,209 .. 31.191 .. 30.008 .. 980 

6.869 
13.970 

712 
5.923 

290 
24.699 - 

c.. . 1 1-760 h 1 2::::: 1 
Lb. 9.036 37.209 20.819 80.338 

Gall. 
Lb. 

Cwt. 
Goll. 
Toor 
Cwt. 

9,892 29.760 
18.959 51.283 

sodium cpdr. . . . 
Styrene (monomeric) . 
Vtnyl acetate (monomeric) 
Dyestuffs vnrermed~arer . 
Organic cpdr. (ner) . , 
Syn. dyestuffs & cpdr. . 
Drelnr! exrracrr . . 

42,228 
117.769 

Lead compound; . . 
Magnesium cpdr. (nes) . 
Nickel ralcr . . . 
Potassium cpdr. (not 

ferri l irerr or bromides) 
Sodium bicarbonate. . 
Sodium pharphacer . . 
Sodium silicate . . 
Othe r  sodium cpdr. . . 

Cwt. 

499 / 99.37 ' 77,706 

.. 3,858 .. 60,848 .. 5.491 .. 32.187 
, 128.288 .. 498 

Tons 549 

11.790 19.476 
714 3.682 

16,013 115.788 
- 1 220,568 

Tannlng exrracrr . . 
Plgmentr ( ~ n c  r i r  d iox~de) 
O the r  pigments, painrr. 

etc. . . . . 
Virsminr, salts & esters 
Antibiotics . . . 

38.851 
4,054 

76.260 
260,234 

Tin oxide , . . 
Zinc oxide . . . 
Othe r  inorganics (ner) . . 

Tonr 
Cwt. .. 

. 

. - 

. - 
Cwt. 10,790 

c.1. 1 G 4 1  .. 2.714 

. - 
Cwt. 8.991 

Lb. 72.842 
Cwt. 3.241 

Lb. 79.746 
Cwt. 5.142 

. - 

Alkaloids . . 
Basic slag . . . 
Porarsium chloride . . 
Potassium sulphate . . 
Other ferti l irerr . , 

- 
- 
- 
- 

16.1 13 
1.168.424 

28.380 - 
O R G A N I C  

Acids, anhydrides & salts & 
esters . . . . 

Glycerine . . . 
Ethyl, methyl, etc.. alcohols 

& mixtures (ner) . . 
Acetone . . . . 
Cit r ic  acid . . . 
Gases. com~re r red .  l iouid 

P L A S T I C S  M A T E R I A L S  

- 
- 
- 
- 

15.243 
1.072.785 

35.320 - 

Cwt. 14.050 12.154 207.846 173.243 

:: 1 222,:: 1 1:::: 1 309,060 78.533 
, 44,102 52.544 1,031,438 1.105.548 

Vinyl rertnr . . , 
Other ryn, rerinr . . 
Moulding powders . , 
Sheet, rod, rube, fi lm & foil 
Dirnnfectantr. 1nrect8cider. 

weedk#llerr, cattle drerr- 
lngs . . . . 

41,524 
108,773 
40,965 

143.634 
128.413 
957,354 

29.042 
84,854 

o r i o l i d  ' . . ' . 
Phenol . . . . 
Salicylater . . . 
Sodium compoundr . . 
Sulphonmmider, no t  pre- 

84.360 
104.698 
146.812 
57,395 

127.819 
926,685 

36.428 
148.772 

pared . . . . 
DyertuHr intermediates . 
Organic compoundr (ner) EXPORTS O F  C 

COMPONENTS 
:HEMICAL ELEMENTS A N D  
; T O  PRINCIPAL MARKETS 

January January January 
1955 

- - - - -- - . . 1956 1957 
- ~- -~ - 

Coal tar . . . . 
Crervlic arid . . . Toor 

Gall. 

Niger ia . . . 
Union of South Africa . 
Rhodesia and Nyaraland 
India . . . 
Pakistan . , . 

8enrbl  . . . . 
Creosote o i l  . 
Othe r  mineral tar  &'crud; 

chemr. f rom coal, petrol- 
eum & "at. gar . . 

Pigment dyertuflr . . 
O the r  ryn. dyestuffs & 

Cwt. 

Singapore . , . . 
Malaya . . , . 
Hong Kong . . , 

Australia 
N e w  zealand : : : 
Canada . . . . 
Jamaica 
O the r  commonwealth' : 
I r i rhRepubl ic  . . . 
Finland . . . . 
Sweden . , . . 

compoundr . . . 
Synthetic pigments . . 
Veg. & animal dyeing ex- 

tracts . . . . 
Tanning extracts . . 
Pigments, paints. & var- 

nishes . . . . 
Drugs, medicines, etc. . 
Ammonium nirrare ferri- 

lisers . . . . Tonr 
Norway . . . . 
Denmark . . , . 
Poland . . . . 
Western Germany . . 
Netherlands . . , 
Belgium . . . . 
France . . . . 
Sw~trer land . . . 
Portugal . . . . 
Spain . . . . 
I t a l y .  . . . . 
Greece . . . . 
Turkey 
~ e t h e r l m d ;  ~n t ; l l e r  : : 
Egypt . . . . 
Israel . . . . 
I r a q .  . . . . 
Indonesia . . . . 
China . . . . 
Japan 
Phi l ipp~ne depubilc : : 
United States of America . 
Mexico . . . . 
Arrent ine Republic . . 

Ammonium rulphare . 
Phosphatic & potassium . 
Othe r  manufactured ferri- 

l iserr . . . . 
Explosives . . . 

P L A S T I C S  M A T E R I A L S  
Phenol & crerol formal- 

dehyde rerinr . . 
Ureaformaldehyde rerins . 
Vinyl resins. unplrrticired . 
Vinyl rerinr, plasticired . 
O the r  vinyl rernnr . . 
Moulding powders . . 
Sheer, rod. tube, fi lm & foil 
Inrecricider, fungicides 

weedkil lerr . . . 
Carbons, decoloriring or 

rct ivr red 
Tetr rerhyl  lead antilknock 

O:t% ch~mica i r  (ne;) : 

Cwt. 

Goll. 
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LINEAR POLYMER SYMPOSIUM-2 
Swelling and Solution Properties form where of 15 sulphur per cent linkages of the in total WOOI sulphur keratin. is 

not accounted for as cystine or methi- of Natural Fibres-1 oninc-sulphur. N U ~ C  S~IOUI~ bc taken 
also of  the claim (by Woodin) that 

N his Iccturc. Dr. F. 0. Howitt dealt 
1particul:irly with prntein libres, so far 
;I( they :~rou\cd the intcrcst of the chcrn- 
I\t. 

He keg:~n by describing the cllcct 
water on gcl:~l~n. He rcfcr~cd to thc 
:~bsorption of  wntcr by wool, wherc i t  I\ 
considered that tlircc distinct molccul:~r 
specics exist-(a) localised water bou11(1 
irrotnt~onally to localiscd sites in thc 
libre. (b) mobile water with properties 
idcntic:ll to bulk water, and lc) an intcr- 
medi:itc form uf w;ttcr with potenti:ll 
energy of  sorption betwccn those of locnl- 
ised and mob~lc water. 

Cotton cellulosc exemplilicd thc coni- 
pnrat~vely rcady pcnctr;ltion of ;I swc1;- 
ing agent into :~niorphous regions of :I 

fibre. For swelling to be produccd in 
crystall~ne regions. strong :llkalinc or acid 
solutions or solutions of  high s:~lt con- 
centrillion wcrc necessary. Tlicrc was 
evidence. he mid. that n h:isc comb in:^. 
tion bctwccn ccllulosc :lnd alkali occu~s 
and concentr:ltion of sod~um ions in the 
ccll~ilosc ph;lsc rc\ult\ in osmotic p:l\sngc 
of watcr into both amorphnus and crys- 
talline regions of ccllulosc fibre. V:rrious 
f:lc:ors such as tcmpcraturc, acidity ctc.. 
nn swelling of  cellulose were also nicn- 
t~oned. 

Swelling in Acceleration 
Kcfcrcnce was ni:~dc to the ~mport:~ncc 

of iwclling in :~ccclcrntinn of :I rc;~ction 
such as xantliation, dyeing. weighting 
stc. Among \welling :~;:cnts. ;~lipllatic 
:!mine\ h:~vc been used recently, which 
cll'cct :I considcri~hlc Iowcrlng of {hi: 
(lcgl-cc oS cryst:~ll~nity. 

I t  was pointcd out that under ccrttiin 
conditions. :I ~revcrsc of  swclllng m;ly 
take pl:~cc which IS known :IS syneresis 
and i\ characlcriscd by n o  ch:uige in 
volume. 

Dl-. Howitt lclt it was pcrh:lp! :In inter- 
cztlng spccul:~tion 3s ~ L I  wlietlicr    per- 
contraction of  wool fihrcs !night hc con- 
i'dercd as a p l - o c c ~  akin to n ~CVCIF:II n f  
tlie swelling proccss. 

The Icc:~~~-cr thcn con\idcrcd 5wcllinf: 
and d~s\olution in rc1:ition to wool. cot- 
tun :~nd fihroin and discus\c<l tllc 
various link:lgcs which nll'cct dis.;olutiun. 
Thus. cro~s-linkin!: in protcin lihl-cs co~ i -  
ferrcd the spcci:rl propertic.. \uch :is in- 
crca\cd rcsi\tance to moth :~nd micro- 
biological att:~ck, :IS dcninnstr:~lctl t y 
Zahn by the use of dif~~nction:hl rc;lgcntc 
ruch ar I : 5-difli~oro-? :4-dinit~ohcnrcnc. 
Bifunctional ni:lleimidcc :is cro\s-linkin: 
agcnts for wool rcduccJ hy I-n1crc:lphl- 
ethanol incrc:lscd rc~ist:uncc o i  wool 10 
supercontraction ;lnd to di\soIc~tion in 
;ic~ds :lnd alkalis. 

Intcrmolecul:~r forces in cotton cellu- 
lose, silk fihroin and in protein librcc 
were thcn discu\scd. 

I t  was of intcrcst to note that. for :I 
state of complete cl.ystaIlinity and m:~xi- 
mum group correlation. density o[ hydro- 

DR. F. 0. HOWITT, 
author of this paper 

pen bonding in nylon is only ahout one- 
tnird 01 lli:~t of  fihroin. Thercforc. 
bearing in mind the relative orders o l  
el-y\tallinity i t  is pos\ibly in the weaker 
Van dcr W:lal\ forces that an cxplana- 
tlon of the little dilTcrence in their tensile 
strengths shoold he sought. Courlene, 
obtained from polythenc, oHered a guide 
in this matter. 

Chain alignment would be of impor- 
1:lnce and with the factor stereostructural 
:krr:ingement. was evident in the isotactic 
polymers. In  thcse latter close-locking 
:Irrangcmcnt nf  sidc-chains leads to higll 
melting point. I>iyli cryst;lllinity, and dc- 
crcascd solubility. Dr. Howitt felt that 
possibly isotactic arrangement entered 
into the structure of  proteins and pol). 
~wpt i~lc?. For example. when libroin 
w:ls degraded hy tryptic action. a product 
[if ~nolccul:rr weight 7,000 consisting 
:~lniost entirely of glycine. alaninc, and 
scrine. w:~s obtained. Acid hydrolysis of  
this product. ;lnd suitable fmctiona- 
l ion yielded, among other products, a 
it-action witli an  average peptidc lcngtb 
(if SIX residues, which was reni:~rkably 
insolublc in common aqueous solvents. 
Insolubility was due to aggregation r f  
the short straight chains unimpeded by 
\idc groups and i t  was the noturc of  thiq 
ilggrcgation that could be cxp1:tinctl by 
i\ot:~ctic linking. 

Solubility hchaviour of natu~al fihrour 
proteins was extremely complex. Dr. 
Howitt pointed o~ i t .  

Therc was some evidence that most 
kcratin was formed from a soluble pre- 
curwr, in a m:inncr ~ im i l n r  to formation 
of  coll:l$en from prc-collnacn. Silk 
libroin existed in the silk-glnnd e h  ;I 

w:ltcr soluhlc :~nt l  conversion of 
tibl-(,us into sphcric:ll or water-solublc 
form had been ;~chievcd in the 1;lbor:l- 
tory. Tlic normal coluhlc form of in- 
sulin h;ld bccn c~~nvertcd into the lihrous 
form which h:~d been rcconvcrtetl into 
the cr)\t:tllinc physiologically :~ctive 
form. The Iccturcr felt that thcsc con- 
versions might shed some light on the 

feather kel-atin molecuk appears to be 
cyclic in structure. 

Wool kcratin. according to Dr. Howitt. 
merited speci:ll attention owing to its in- 
herent insolubility. To  date. dis>olution 
of ker:~tin could not kc etreztcd without 
lirst splitting all or most of the dithio 
bonds by reducing or oxidising agent. 
When this w:~s carried out, there was 
little doubt that some degradittion, wit11 
pcrh:lpc even cli:~in fission, of the mole- 
cule occt~rrcd. 

Investigation on this in Austrnlia h:itl 
iielded Kcrateinel, cont:lining less cystinc 
and more a\p:lrtic and glutamic ;~cids 
than doer parent wool. Preparation c:f 
an clectrophoretically homogeneous form 
of kerateinc coli;d he pcrformcd. I t  was 
to be noted also, that some of the pre- 
parations werc rendered partly or com- 
pletely insoluble by pressure (c.g. by cen- 
trifuging) or freezc-dry~ng. 

Solubility stl~dics of  wool in water had 
shown that seven successive extraction\ 
of clean wool with co'd and thcn hot 
water removed 2.35 per cent of  the wool 
substance. The dissolved matcri:~l con- 
sisted of glutiimic and ospartic acids. 
glycine, alanine, serine and leucine. 

Briefly mentioned werc investigations 
on solvents for proteins. Proteins studied. 
including keratin, have been shown to 
dissolve in ethylencdiamine and almost all 
in hydrazinc. It was considered probable 
that proton-accepting powers of hydra- 
zinc, ethylenedinmine, and propylcnedia- 
mine and perhaps their ability to form 
hydrogen bonds were mainly responsible 
Tor their solvent action. 

Extensive Range 

For  wool. the most extensive rnngc of 
solvents were the metal complexcs c f  
nitrogenous bases. Generally o f  strong 
alkalinity. thesc complexcs were rapidly 
abso~-bcd by wool and produce swelling 
and ultimate dissolution. 

Reference was then m:lde to tlic work 
of Varsiliadis of  Lceds University regard- 
ing uptake of complcx by wool. Two 
points of intcrcst, the lecturer stressed. 
werc that (a) solubility of  wool in 
cupramrnonium does not fit into the 
absorption ordcr for copper previously 
noted and ( h )  while solubilities in caustic 
 sod:^ and an  mine (c.g.-propyl:~niinc) 
separately are nil, a mixture of the two 
bascs had a pronounced dissolving :~ction. 

Finally. Dr. Howitt pointed out that 
wool fibre which is dissolved by conccn- 
trated hydrazinc. was not signilic:~ntly 
affected by a 2 pel- ccnt solution c f  
hydrnzine i n  butanol nt 100°C for on: 
hour or by a 10 per cent solution for 
five minutes. Under thcse conditions. 
however, Terylenc was complctcly dis- 
solved. This w;ts the basic of a method 
proposed by Spe;lkmnn c/ 01. for the 
~emovel of Tcrylcne from Tcrylenc-wool 
blends. 
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Bradford Symposium type ot site on absorbing a water 
molcculc provide5 a sitc for  further 
:~hsorption and so gives rise t o  a linear 

SWELLING AND SOLUTION PROPERTIES OF 'Or" Wh i le  absorption experimental isothel-ms aenerallv 

NATURAL FIBRES-2, by MR. G. KlNG 
R. K l N G  began his lecture hy 

M p o i n t i n g  out that absorption o f  water 
and other chemical reagents was one o f  
the outstanding characteristics o f  most 
naturally occurring polymers. This prob- 
lem had first been examined b y  Ka tz  
who advanced a hypothesis based on 
simple solution o n  the grounds of  the 
similarity between the water absorption 
isotherm o f  woo l  and those fo r  glycerine 
and sulphuric acid. This concept haci 
been applied to the swelling o f  textiles. 

M ix ing  o f  two simple l iquids whose 
molecules are similar and do  no t  interact 
chemically was then considercd. 

The relation o f  the law o f  mass action 
t o  the absorption o f  water by textiles has 
been applied by considering ti-e 
equil ibrium 
Water + polymer + Polymer Hydrate 
i.e., nPH/n,.n,-K, and equating ab- 
sorbed water ac t l v~ ty  wi th the external 
water vapour n,v2K,h/100. F r o m  these 
two simple relations an isotherm can be 
derived. 

M r  - kzh K, K, h 
100 100-K,h + IOO+K,K,h 

where r is the regain o f  the polymer and 
M is its effective molecular weight. 

Crystalline amorphous rat io in poly- 
mers. M r .  K i n g  said, had been investi- 
gated recently by  introducing heavy water 
and determining the amount o f  hydrogen 
deuterium exchange which took place. 
Lower values had been obtained f o r  the 
crystalline fraction o f  keratin fibres. 

Theory Criticised 

The solution theory had been criticised 
on the grounds that the polymer-water 
solution cannot be considered ideal hav- 
ing regard t o  thc marked difference in 
size between the molecular species. 

A n  essential featul-e o f  the solution 
theory was that interchange o f  solvent 
and polymcr molecules takes place bur 
the lecturer felt that i t  was difficult t o  
visualise such an interchange in the case 
of  water and many textiles. Alternative 
absorption theories had, therefore, been 
developed i n  which the polymer merely 
provided absorption sites. I n  these 
theories the absorption o f  water had to 
be justified in addition to that chemically 
bound t o  the polymer. 

The theory o f  multimolecular absorp- 
t ion of  Cassie and later developed b y  Hill 
was then quoted and the lecturer showed 
h o w  the isotherm relation: 

A -  P .. - - 
R (p,,-p) P + ( I - P ) P I P ~  

is obtained, which is essentially tile 
BET isotherm. 

I t  was noted that Cassic considered 
that the polymer imposed a constraint 
on the atsorptioo. According t o  Cassie's 
findings wi th wool  the number o f  absorp- 
t ion sites obtained was equal to the 
number of  repeat patterns along the 

represented a true equil ibrium and were 
true f o r  water absorption by textiles, the 
lecturer oointed out that i t was not 
necessarily true when dealing wi th a solid 

polypeptide chain which led Cassie 10 mass o f  polymer. 
suggest that the absorption sites were Summing up. Mr .  K i n g  said that 
C O  groups in the main chain. A similar although there were many theories of 
theory o f  constraint, M r .  K i n g  said. had swelling, there were n o  critical data on 
been put  forward b y  Newns. which to test them. I t  was not  understood 

I f  constraint due t o  the polymer was how the swelling agent was associated 
not introduced then infinite absorption w i th  the polymer :~nd  why the latter 
was possible fo r  saturation vapoJr underwent such considerable change i n  
pressure. The lecturer then showed how physical properties. Rreakinz o f  only n 
for  :I wool-water system, the maximum small fraction o f  the hydrogen bonds i n  
o f  nine molecules per slte was obtained. a polymer might profoundly modi fy its 
The cluster o f  nine molecules, i t  was properties. 
pointed out. must occur very infrequently Infra-red absorption studies o f  the 
and on the average there would be about reaction between v:trious reagents and 
five per site at satufi~tion. secondary aniides i n  carbon tetrachloride 

I t  was reportcd by Mr .  K i n g  that solution might throw some l ight  on the 
recently an alternative absorption theory interaction between swelling agents and 
had been proposed i n  an attempt to pcptide groups. 
explain some data obtained for  water Under these conditions, M r .  K i n g  
absorption by viscose rayon and cotton. reported. one investigator had shown that 
T w o  types o f  absorption sites have been phenol reacted wi th the carboxyl rather 
assumed. The first type o f  site is saturated than the N H  group thu\  confirming 
by a single water molecule thus giving :i Cassie's original suggestion that water 
L;~ngmuir type absorption. The second W:IS :~bsorbcd on thcce group\ in keratin. 

US Standards Bureau Develops a Method 
for High Purity 

BECAUSE o f  its desirable dielectric and 
piezoelectric properties, barium titanate ic 
being used extensively i n  electronic 
devices. Important  applications o f  this 
ceramic include high-capacity miniature 
condensers, ultrasonic transmitters and 
transducers fo r  sensing devices. I n  sp~te 
o f  its wide uses, however, the relationship 
between compensation and electricol 
characteristics o f  barium titanate has not 
been fu l l y  worked out. 

Recently, the U S  National' Bureau of 
Standards developed :I method for prc- 
paring a highly pure barium titanate ill 
which the mole ratio o f  barium to 
titanium is exactly unity. 

The method o f  preparation using 
barium titanyl oxalate tetrahydrate as 
starting material was described by 
Clabaugh c,r nl., J .  Rc,seorch NBS 1956. 
56, 289. This double oxolatc tetrahydrate. 
BaT,0(C,0,),.4H20 is  ignited, to yield 
a pure harium titanatc containing equal 
molar proportions o f  barium and 
titanium. 

The oxalate is prepared by  slow addi- 
t ion o f  aqueous solution o f  t i tanium 
tctrachloride and barium chloride t o  a 
hot  solution o f  oxalic acid. Titanium 
tetrachloride and barium chloride arc 
i n  nearly equimolar proportion but  wi th 
barium in slight excess. while the amount 
of  oxalic acid is about 10 per cent morc 
than the reaction requires. Excess barium 
and oxalate is required t o  minimise com- 
pzting reactions that might result i n  
formation o f  insoluble partial ly hydro-  
lysed compounds o f  titanium. 

Whi le the solutions are being added 
the oxalic acid solution is continuously 
heated at 80°C. A dense crystalline pre- 

Barium Titanate 
cipit;~tc of H;I T , O  (C,0,),.4H,O is 
fol-mcd which is converied to barium 
titanatc by heating i n  a furnace at 900°C 

Ti tanium tetrachlor~dc solution is pre- 
pared b y  adding highly purified tetra- 
chloride, drop by  drop. to rapidly stirred 
distilled water cooled i n  an ice bath 1.2 
PI-event formation o f  hydrolysed titanium 
compounds. The exact t i tanium content 
01- the solution must be dclcl-mined so 
that the q i~ant i t ics o f  barium chloride and 
oxalic acid to t e  used can be based on 
this v;~luc. 

International Organic 
Chemistry journal 
TI~IRAIII:.DK~N. the new international 
journal o f  organic chemistry w i l l  be pub- 
lished early this year. Chairman o f  the 
editorial board is  Sir Robert Robinson, 
O.M.. F.R.S. There are 41 members o f  
the editorial and editorial advisory 
boards and the executive editor is Pro-  
fessor H. Stephen, o f  London. 

This new journal is envisaged as a 
fo rum fo r  the publication o f  a l l  aspects 
o f  organic chemical research f r o m  al l  
parts o f  the world. Tn keeping w i th  its 
international character, contributions w i l l  
be printed i n  one o f  the three languages. 
English, French o r  German. Original 
memoirs o f  an experimental o r  theoreti- 
cal nature w i l l  be accepted and also pre- 
l iminary communications and short pre- 
sentations o f  stiml~lating ideas. 

A special fcaturc wi l l  be thc publica- 
t ion i n  English, French o r  German o f  
outstanding resc:~rch work already pub- 
lished i n  Russian. Czech, Hungarian. 
Chinese or Japanese. 
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FOR THE INORGANIC CHEMIST 
MOLEC.III.ES AND CRYS.I.ALS IN INORGANIC 
CHEMISIRY. By A. E. vnn Arkel. 2nd 
edition r e v i d .  Huttcl-worth S:;entilic 
Public;~tions, London. 1956. Pp. 270. 
30\. 

To explain the interplay of attl-active 
and repulsive forces between atoms and 
so to :lccounl for the form:!tion. stabil~ty 
propcrtics. or non-existcnce of inorgz~nic 
compounds is the aim of this work. In 
the present stale o i  theorics of the chemi- 
cal bond i t  is not easy to do th!s for 
first year science ~todcntc. Making all 
united aiorns into ions provide- rc:~dily 
comprehcnsiblc meana o f  attraction or 
repulsion, but thc diffictllties app:lrent in 
1930, when Ch~r?ri.\clre Bifrdittg appeared. 
have not diminished. 

The homopol:~r bond gets a mention 
at the beginning but is dclibefiltcly kept 
to the later parts of the present volume. 
A good deal can be said in favour o f  the 
electrostatic approximation but putting 
i t  first creates a difficulty in expression 
that might be ;ivoided i f  the two typct 
of tonds and their gradations wcrc used 
from thc start. Thus the statement that 
there is ' l i tt le point i n  considering the 
HCI molecule as a combination o l  two 
ions' is followed by another that hydro- 

gen compounds ' obey the stability rules 
of hetcropolar compounds,' and again by 
' a  very good picture of some of the pro- 
perties of hydrogen compounds can he 
obtained with the aid of an electrostatic 
model, but we must be careful not to 
conclude that all hydrogen compounds are 
therefore ionic in character.' 

On other topics balancing statements 
or ideas seem to be too far apart. Ionic 
r:ldii which are used a great deal are. 
with reservations, taken as constant, but 
the variation with co-ordination number 
appears only in an appendix. The con- 
fusion between p. 206 where ' a moleculc 
PCI,+CI- consists in Csct of . PCI,' 
and C1- ion ' and p. 223 where crystal- 
line phophorus pentachloride is given 
the constitution PCI.+PCI,,- is of a dif- 
ferent kind. unresolved for the reader 
by the previous exclusion of ionic formu- 
lae for PCI, i n  the vapour. 

The book. which is well written, con- 
tains much sound material on many 
topics that concern the inorganic chem- 
ist, and when read as a whole should 
prove stimulating to the student who 
might t e  advised to ponder whether he 
could construct a mirror image form 
with homopolar on his left. 

H. M. POWELI.. 

Analytical Survey of Polymer Breakdown 
THE CHEMISTRY OF HIGH POLYMER DE- 
CRADA.1 ION PROCE.SSES. By N. Grrrssie. 
Butterworth Scientific Public:!t~ons. Lon- 
don. 1956. Pp. 335. 425. 

The study o f  polymer degradation pro- 
cesses has advanced so rapidly from the 
days of acceler;~tcd 'weathering' tests 
upon m:~nuhcturers' products that, para- 
doxically. it is now more precise in some 
cases than the corresponding study of 
processes operating i n  the reverse <lire:- 
tion, i.e. those of polymer synthesi\. 

The book is an analytical .;urvey of 
all types of polymer breakdown. in- 
cluding thermal. oxidntivc, mech:~nical 
and irradiation processef, and is in many 
ways to be preferred to the public:rtion 
of the U S  Bureau of Standards dealing 
with the tame subject, hecause of its 
wider scope and more rigidly theoretical 
apnronch. The author has not confined 
himself completely to material con- 
cerned directly with high polymers but 
in\teod has included such allied topics as 
the oxidation of olefinef which contri- 
bute to the understanding of polymer 
breakdown. 

On the other hand, phenomena of 
more imrncdi:~tc practical importance to 
the mnnuf:~cturer. such as the tendering 
or scntitising to light of fihres b y  the 
organic co~npounds with which they are 
dyed, or the protection of pl:isties mater- 
ials apinst deterioration are not con- 
sidered. or are only mentioned briefly. 
Nor is the treatment cxtcnded beyond 
the therrnon'astie materials to include 

many important commercial products. 
The book opens with an introductory 

chapter in which the degradation reac- 
tions are classified and the experiment31 
difficulties are discussed. While the 
effect.; o f  the viscosity, thermal conduct- 
ivity and physical size of the sample are 
considered, one of the chief difficulties 
i n  the interpretation o f  resu!ts, the in- 
homogeneity of hish polymers. is not 
\tressed. 

The second chapter is concerned 
mainly with the thermal depolymeriea- 
tion of polystyrene. polymethylmethacry- 
late, polythene and polyisoprene. The 
mechanicm of reaction is discussed and 
in the following chapter the relationship 
hetween such reaction schemes and those 
occurring i n  polymerisation is examined. 
The next three chapters deal with the 
various chcmical processes involved in 
polymer breakdown such a sulphuration, 
ozonisation, oxidation. and hydrolysis 
and the final chapter with 'reactions 
which may modify polymer structure 
without breaking the molecular back- 
tone and producing a gross change in 
molecular weight. 

The book provides an excellent review 
of a new and rapidly developing field 
from the standpoint o f  the phy~ical  
chemist. I t  would add consider:~bly to 
its value i n  futurc editions i f  more mater- 
ia] of an empirical nature were addcd 
and i f  the index. which is in outline only. 
were made more detailed, 

J. R. MAIER. 

A Good ' Bible' of 
Physical Constants 

CHEMIKER-KALENDAR. Edited by H .  U .  v. 
Vogel. Springer Verlag. Berlin. 1956. Pp. 
vii +560. DM 19.60. 

Since the publication of the first 
edition of the Chemiker-Kalendar in 
1880, this book must have saved 
chemists many arduous miles of walking, 
for a good 'bible' of physical constants 
obviates countless trips to the library. Its 
popularity can be ascribed to the fact that 
it provides a happy compromise between 
price and coverage; i t  is a rich mine of 
information, and yet careful pruning and 
the economical use of space have ensured 
that i t  remains small enough to fit into 
the average coat pocket. 

The scope of this completely revised 
edition may be seen from the following 
abbreviated list of contents: 
( I )  Fundamental units, including a 
Fahrenheit-Centigrade table, a compari- 
son of British, American and German 
standard sieves, and conversion factors 
for other units, (2) mathematical tables 
and formulae, (3) physical properties of 
clements. inorganic compounds (over 
2.000 entries; the table includes erystallo- 
graphic data as well as the more usual 
information) and organic compounds 
(about 3.000 entries; derivatives and 
reactions which can be used for identifi- 
cation are included i n  many cases), (4) 
density tables, including data on gases 
:tnd on aqueous solutions. (5)  solubilitiez 
of gases, inorganic compounds an11 
organic compounds at various tempera- 
tures, (6) thermodynamic propcrtics 
(heats of formation, fusion and evapora- 
tion, standard entropies etc.; also heats 
o f  combustion i n  the case o f  organic 
compounds), (7) vapour pressures. 

The data are well chosen and clearly 
presented, and the reviewcr has only two 
minor criticisms. The first is that certain 
tables which extend over two pages are 
not provided with reference numerals on 
each page; this increases the danger of 
losing the place when passing from one 
side of the table to the other. Secondly. 
the reviewer was disappointed to find that 
the trigonometric functions are only given 
for whole degrees. 

The price is very modest and the book 
is strongly recommended. J.C.P.S. 

VOLUMETRIC ANALYSIS 
MASSANALYSE (Sammlung Goschen. 
Volume 221/221a). By G. Jnrtder and 
K. F. Jaltr. Walter de Gruyler, Berlin. 
1956. Pp. 303. DM 4.80. 

The little paper-covered volumes of 
the Sammlrr?lg Giischen are well known 
to every German student. Their titles 
range from theoretical physics to the 
technique o f  singing, and they dispense 
knowledge at a very moderate price. 

The title under review is an element- 
ary textbook o f  volumetric analysis. 
which deals with acid-base and oxida- 
lion-reduction titrations, complexometric 
techniques, and titrations depending on 
precipitation reactions. Conductometric 
and potentiometric analysis are also di.;- 
cussed. These subjects are presented 
with skill and clarity, but the book con- 
tains no special features which would 
justify its purchase i n  ~ng land.  P.S. 
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EXf ENSION TO FESCOL'S Correspondence 

PORT GLASGOW WORKS Methods for Detecting 
Toxic Gases 

N E W  PLANT for the electro-chemical 
dcposition of chromium which can 
accommodate components up to 15 ft. 
long. 5 ft. diameter, and weighing up to 
six tons, has now been completed at the 
Port Glasgow works of Fescol Ltd. The 
company operate chromium deposition 
p!ants at Port Glasgow and also i n  Lon- 
don. Huddersfield and Brownhills (Staffs). 

As the London plant is capable of 
handling nickel deposition of  articles of 
up to six tons, the new chromium plant 
has a similar capacity, for the company 
frequently carries out nickel dcposition 
to build up hcavily worn components 
hefore the final chromium is deposited. 

A six-ton version of a Scandinavian 
low head-room hoist, the 'Munck' (sup- 
plied hy Taylol- Stoker Co. Ltd.) has 
hccn installed. The vats are housed in 
an asphalt-lined pit excavated from shale 
and rock with the tops level with the 
factory floor. Close control of  the tem- 
perature of  these vats is ensured by a 
specially-designcd cooling system. A heat 
ba!ance of plus or minus 1 " F  can he 
r. aintained. Current supplied to the plant 
is more than three timcs that orovided 
for any one chromium deposition vat in 
the company's Londcn works. 

The Fe~col proccss, which was started 
i n  1920. is a method of applying certain 
non-ferrous metals-particularly nickel 

Privileges for Soviet 
Engineering Students 
A : ~ . ~ I ~ ~ - w O R D  report ' Engineering 
Education in thc Soviet Union ' was pub- 
lished on 25 Fcbruary by the Institutioos 
o f  Civil, Mcchanic;il and Electrical Engi- 
neers. The report w;ts produccd by a 
team of nine British cnginecrs led by Pro- 
fcssor E. Gillen (Professor of  Civil and 
Mechanical Engineering at 1.ondon Uni-  
versity) which visited the Soviet Union 
last September. 

Main conclusion of the team is 11i:11 
since engineering teaching is the highe\t 
{xiid prolession in the country, complete 
exeniption i i  granted from Nation:~l Scr- 
vice for cngil~ecring students, two sh'ft 
working of a 6-day wcck in many of thc 
training establishments is allowed, and 
the fact that Russinn engineering is so 
highly rewarded and socially acccptablc 
that there are 3.6 applic;in:s for every 
vacancy on an engineering course, explains 
the mystery of how Russia is tr:~ininc 
three times as many engineers as Gt-c:~t 
Britain per licod of population. 

It is repol:ted that Russia produccs 
65.000 tr:iincd engineers a year Lo 
Britain's 5.000 :lnd the mcrnkcrs of thc 
dclcg;~tion consider that thcre will kc 
:I strong ch;lllunge from the USSR l o  cap- 
ture new lnarkets abroad in the near 
future. 

The educational system dilfers from 
that in Gre:it Britain and nracticnl work 

SIK. My  ct~mmiltcc h;ls i~skcd me to 
and chromium-to alrc;ldy fnhric;~ted c,lmnl,lnic~lte with you in I.efercnce to 
metal components so that the super- tllc ho(,~lct  . ~ ~ ~ l ~ ~ d ,  for ~~~~~~i~~ 
imposed metal hecomes an integral part .rl,xic G:lccs in ~ ~ d ~ \ ~ ~ ~  ., IcaRet N o  
of the component. The process IS a cold H~~~~~~ v : ~ ~ ~ ~ ~  Iscc(,nd 1V551. 
one. so thnt high-grade stccls are not is,llcd bv DSIK. 
~amaged. An cr;.or ha\ been found in the stan- 

London Discussions on 
Euratom 
ELIRATOM'S 'three wise men'--Man- 
sieur Louis Armand. France, Hcrr Franz 
Etzcl. Germany. and Professor Franciscu 
Giordani, I t :~ly have bccn visiting the 
U K  at the invitation of Hcr Majesty's 
Government this wcck. Prolessor 
Giordani and Hcrr Etzcl arrived in Lon- 
don on 25 February. Monsieur Arni;~nd 
arrived on Tuesday morning, 26 Fcbru- 
ary. and talks st;lrted latcr that day. 

The 'three wise men' were nominated 
by the six governments now negotiating 
the Eur:~tom Treaty-Belgium. F~tncc. 
Ihe .Federal Republic of Germany. Il;~ly. 
Luxembourg and the Netherland\-to 
'report on the :lmount of atomic energy 
that can hc produccd in the six countric, 
in the near future and on the mean, 
\./hereby this can be ;lchievcd.' 

During their visit they met Lord Salis- 
bury, thc Lord President of  the Council. 
Lord Mills. Minister of Power. Sir Edwin 
Plowden. chairman of the UK Atomi: 
Energy Authority. and senior offici:~I\ of 
thc U K  Atomic Energy Authority and of 
the Ccntr:~l Electricity Authority. On 
27 Fcbruary they visited the Caldcr Hall 
nuclear power plant. 

Patents Bill Passed 
The Patents Rill, cxtcndinc! thc tlmc 

(.. . I IC IS . I~ IO~  . 1. . ' o f  this tc\t : ~ r  puhlishcd 

\vhich ncccssit:ltcs :~lte~.ation of  the t;~bic 
of concen1r;ltions gtvcn on page 5 of th c 
tooklct. The rcviscd l;lhle reads a\ f o -  
10,~s: - 
No. of inflar8ons ol Concenrrar8on of benzene 

arp l raror  bulb (approx.1 
p.p.rn. mgr.)cm. 

I 120 400 
2 60 200 
3 40 I30 
4 30 100 
5 24 80 
6 20 65 

An  mended t;~hle is to be i\\ucd b) 
HM St;~tioncry Oficc ;~nd copies will bc 
circulated to all purchasers of  thc app:lr;t- 
lu \  used in conjunction with this te\t. 

I t  wil l be noted that thc 01-iginal tab12 
g;tvc highcr concentrations of benzene 
than those actually prcscnt so thnt thr 
cl-!.or has tcndcd l o  safcty. It is felt. 
IIOLVCV~I.. hy my committee th;lt thi\ rcvi- 
.;;on sho111d be hrou:lil lo  the notice ul  
:III pcr\ons who might be intcrc\ted In 
this test. 

Yours ctc., 
J. Nlxou, 

Sc( r(,ror:\.. 
C~~t i im i t tcc  fol- Test\ lot- Toxic Sub- 

s1:lnccs in Air. 
Ministry o f  I.:ll-olir. 
1lnpincc1-ing ;lnd Chemical Branch. 
17actory Dcp:~rtmcnt. 

Limitations of PVP as 
thickening Agent 
Usri 01. p~~lyvinylpyrroi i~lone fp.v.p ) 
in cocmctics. its rn:tntil;~cturc :~nd pl-opcl-- 
tic\, wit.; lhc sul-jcct of  :I p:~pc~- given h\ 
Mr.  I. Circcnlicld at thc Fcl-r~1;ll-y mect- 
ilia 111 the Society of Cosmclic Cheniist~. 
t i c  .;:lid th:~t lhc lint11 st:~gc In the m:inu- 
I'acturc W:I\ one of pc>lymcris:~tion. I t  
lh:~(l I-ccn I o ~ l n d  po\\~hlc to prepare pol:: 
nlcrs w ~ t h  molecular weights ranging 
from :~l-out 10.000 to 100.0110. Aliliouyh 
the more highly polymer~scd gr:idc\ 
~nll:IiL l ind :~pplic:~lion :Is Ihiclcniny 
:Ipent\. it w:l\ cle:~r th:~l  the coniplic:~lcd 
synthesis woolcl hring the coct to p r ~ l -  
hil-itivc lirniis rol- gcncr:il purpose.;. 

('hicf use of p.v.p. in thc past h:ld hccn 
in hair I i~cq~lers ;~nd w:~vc sets :lnd rc- 
ported sirlcs of  p.v.p. ncrosol spr:~>\ i n  
1955 i l l  llic US occountcd fol- somc 70 
per cent of h:~ir-spray output. Forma- 
tion of complcxe\ w ~ t h  dyc\tulls com- 
bined with substantive action. allowed 
tcrnl>or:~ry tinting. Efrcctivcncss nf  
p.v.p. as :I pigment binder and di\pcrrin: 
. .i,~nt ,, . had led l o  its use in ni:zke-up and 
m:lsc:lr:l. I t  w o ~ ~ l d  hc worth while ch- 
:~nilning its cll'cct it1 \II:IVII~(! crc:~nis. h:iir 
crc:lms, sh;lrnpo~i\. 

MI-. Grccnlicld said th:it p.v.p. was a 
fo:lm builder :lnd sl;~hili\cr. He strcsred 

is incorporated in institution;ll courses in limits involved in :ipplicati(ins for the i~nport:~ncc of cu:lminin: the com- 
Kussia. although thcre is little difference patents. gained an ilnopposcd third rc:lcl- p:ltibillty of  p.v.p. with any pcrfumc it 
in the quality of  the training. ing i n  the Commons recently. w:~, p r o ~ x i ~ c l  to include in formuI:rti(in. 
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MR. WII.I IAM HUGH KOOERS hah been 
;~ppointed industrial sales manager of 
Hrltish Oxygcn Gases Ltd. Mr. Rogers 
joined Rritish Oxygen in 1935. I n  1946. 
Mr. Roger\ was appointed manager c f  
O~hycarhon Ltd.. a subsidiary o f  Rritish 
Oxygen. and in 1950 he became assis- 
tant ualts manager at the Wembley 
depot of Rritlsh Oxygen Gases Ltd. He 
subsequently became assistant to the 
chief buyer at the company's head- 
quarters. supply officer for British Oxygen 
Engineering Ltd. at Edmonton. sales 
planning officer for British Oxygen Gases 
Ltd., and finally sales manager for the 
same company. 

MR. CHRISTOPHER BARROW. A.M.C.T.. 
A.T.I., chief colourist. English Sewing 
Cotton Co. Ltd., Manchester. and MR. 
JOHN WHARION. F.R.I.C.. M.1.Chem.E.. 
director of research. Courtaulds Inc.. 
Alabam:~. US. have bccn awarded thc 
Fellowuhip of the Textile Institute. 

,MR. C~RAIIAM COOKE has been ap- 
pointed advertising and publicity dircctor 
of the Solartron Electronic Group Ltd.. 
having been elected a dircctor of Solar- 
tron L:~horatory Instruments, Ltd. 

Mr. I. Goodman, 
Imperial Chemical 
Industries Ltd., 
Fibres Division, 
who read a paper 
on 'Synthetic Fibre 
Forming Poly- 
mers' at the 
Bradford Polynier 
symposium on 15 
February. (See 
CIIFMICAI. ACC. 

23 February) 

LORD CLIIHEROE hiis joined the board 
of Tube Invcctmentu. He is deputy chair- 
man of Rorax Consolidated and is on 
the boards o f  a numher of other com- 
panies. 

MR. A. C;. EVE. a graduate of Rhode, 
ljniversity and recently an assistant re- 
\ a r ch  officer at the Council for Scicn- 
tific and Industrial Research. Pretoria. 
has been appointed :In as\istant lecturer 
in chemistry at the University College of 
Rhodesia and Nvamland. Another new 

future as chairman of London County 
Council. MR. H. R. RETllNSON. M.C.. 
hitherto vice-chairman, will, for the time 
being. act as chairman of the board. MR. 
NORMAN MCKINNON WOOD has been 
appointed vice-chairman and relinquishes 
his appointment as managing director. 
MR. NORMAN TKEPTB has bccn appointed 
managing director. 

R. FRANKLIN KIDD. C.R.E.. F.K.S.. 
$1: relinquish his post as Director o l  
t:ood Investigations on 31 March 1957. 
after nearly 40 years' service with the 
DSIR'F Food Investigation Organisation. 
N o  successor has yet been appointed. For 
the time being the functions of the 
Director of Food Investigation wi l l  he 
discharged by the secretary of the depart- 
ment. 

At the annual general meeting of the 
Hiological Methods Group of the Society 
ior Analytical Chemistry in London on 
23 January. the following officers were 
elected for the forthcoming year: choir- 
rrlcln : DR. S. K.  KON: vier-choirrnon : DR. 
J. 1. M. JONES: 11011. x~crelury nnrl 
/rp(i.~rsrrrrr: MR. K .  L. SMITH, Standards 
Department, Boots Pure Drug Co. Ltd.. 
Nottingham. 

MR. C. W. CLARK has resigned his 
cllrectorship of Gas Purification and 
('hemica1 Co. 1-td.. on medical advice. 

MR. K.  W. KBAR. F.R.I.C.. M.1nst.E.. 
h.1.; received an award of 150 guineas 
(I-om the Sir George Beilby Memorial 
Fund in recognition i f  his work on the 

hehaviour of fuel impurities i n  combustion 
processes with special reference to the 
role o f  sulphur, chlorine and alkalis in 
corrosion and deposit formations by flue 
gases in combustion appliances. He is 
employed i n  the oi l  products develop- 
ment department of the Shell Petroleum 
Co. Ltd. The administrators of the fund 
represent the Institute of Metals, Royal 
lns t i t~~te  o f  Chemistry and the Society of 
Chemical Induutry. 

MR. DAVID CONKLIN. director ol' sales 
of D u  Pont's petroleum chemicals divi- 
sion has been appointed managing 
director of the Du Pont Co. (United 
Kingdom) Ltd. 

Billingham Output Rises 
17, per cent in Four Years 

TOTAL TONNAGE of chemicals made for 
sale by the Billingham Division of I C I  
Ltd., has risen by 17 per cent in the past 
lour years and now exceeds 2.500,000 tons 
;I year. Total manpower employed has 
remained substantially the same. Expendi- 
ture on new plant and equipment has 
averaged about f750.000 a month. 

Large production increases are expected 
this year from the second oil cracker on 
the Wilton site and from the new oi l  gasi- 
lication process for the manufacturing of 
ammonia, due to be completed at Rilling- 
ham in  a few months. 

A t  Wilton, more than 7.000 adult 
workers have taken the training courses; 
more than 400 have taken supervisory 
courses and nearly 400 have trained ill 
:Irpccts of work study. 

Five Lectures on Hydrazine 
A series of five lectures on hydrazine 

will be given at Borough Polytechnic 
(Dcp:~rtrnent of Chemistry) on Wednesday 
evenings 6.30 to 8.30 p.m. beginning 13 
March. The lectures will deal with the 
nianulacture of hydrazine. its chemic.11 
re:~ctions and induutrial uses. A de- 
tailed syllabus may be obtained on appli- 
cation to the Borough Polytechnic. 
Borough Road. London SEI. 

Change of Addr.ess 
Head ofice of the Incorporated Plant 

Engineers has been moved to 12 The 
Parade. Solilhull. Warwlckshire (Solihull 
1111). 
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N E W  DIV IS IONAL DIRECTORS 
A P P O I N T E D  BY ICI 

T H E  board of 1CI Ltd.. as stated last ment at Ardeer and during the war served 
week, has announced appointments to thc with the Ministry of Supply as Deputy 
boards of  the Metals, Nobel and Paints Director General of  Explosives. I n  1948 
Divisions and to the Wilton Council. he was appointed assistant research 

Dr. Maurice Cook, who has been manager of  the Nobel Divi5inn and. in 
appointed chairman of the Metals Divi- 1952, became production director. 
sion. was educated at Manchester and D ~ .  A. D, L~~~ has been appointed a 
Cambridge Universities, obtaining the director of the ~ ~ b ~ l  ~ i ~ i ~ i ~ ~  with cffsct 
D.Sc. and Ph.D. degrees. He joined one from 1 ~ ~ ~ i l ,  ~ ~ i ~ i ~ ~  the company In 
of the constituent companies of  IC I  in 1935. he w:ls appointed chief superintcll. 
1926 as a research worker. I n  1938 he was dent of the acids department at ~~d~~~ 
appointed research manager of  the Metals in 1945, works manager of  the st. ~ ~ l ] ~ ~  
Group of ICI. and bec:lme a director of and Maryhil l klctories i n  1948, divisional 
the Metals Division in 1942. I n  1951 ne staff manager in 1953. and diviciona] 
was appointed joint managing director of labour manager in 1955, 
the Division. 

M ~ .  ~ l ~ ~ ~ b ,  who has succeeded D ~ .  Dr. W. A. Caldwcll, who has teen 

cook as joint managing director, received appointed development director of  the 

his training at ~~~~h~~~~~ university and Nobel Division as from 14 February. 

:Is a student apprentice with vickers joined the company in 1934. In 1947 he 

Ltd, He joined the Billingham bccan~e assistant research manager of the 

Division of ICI in 1936. becoming stalf Nobel Division and bccamc manager of 

and plant engineer in 1938. ~f~~~ the development department in 19%. 

,he war he spent two years with the Dr. J. S. Gourley. B.Sc., F.R.I.C.. who 

Ministry of Supply before rejoining ICI has been appointed chairman of the 

as assistant ,-hief engineer in the Metals Paints Division. joined the Nobel Divi- 

~ i ~ i ~ i ~ ~ ,  In 1951 he wc,s appointed a sion in 1919. He was transferred to the 
director of the Division, and in 1954 was Paints Division in 1929 and became 

awarded the c , ~ , ~ ,  in the New Year.s assistant devclopment mnn:tger in 1938. 
Honours List. I n  1945 he was appointed rcsc:~rch mana- 

W, H, G ,  .Lake, has gel-. He became a director of  the division 
appointed a director of the ~~~~l~ ~ i ~ i .  in 1947. I n  1952 he was appointed joint 
sion, joined the ~ ~ ~ ~ ~ ~ f f ~  ~ i ~ i ~ i ~ ~  of m"%inn director of the company's 
i n  1940 and was transferred to the Pla"ics Division. 
research department of the Metals Mr .  I. C. H. McEntce. who has been 
Division in 1943. H e  became assistant appointed chairman of the Wilton 
research manager i n  1953 and, i n  1955. Council. joined the company's Alkali 
was appointed production manager of Division in 1929 and was appointed 
titanium production. personal assistant to the production direc- 

Mr.  W. N. Ismay, who has also beell tor of  that division in 1937. I n  1948 he 
appointed a director of the Metals becamc wo1.k.i manager of  the Winning- 
Division, joined the Division i n  1948 and. ton Works. Alkali Division. He joined the 
i n  1952, was appointed production and Wilton Council as general manager in 
development engineer at the K i rkby  1950 and was appointed managing 
Works of  the Division. I n  1955 he became director in 1956. 
technical manager of  the technical depart- Mr.  R. E. Newall, who has been 
ment at the Metals Division headquarters appointed managing dircctor of  the 
i n  Birmingham. Wilton Council, joined onc of the con- 

Dr. I. M. Holm has been appointed stituent companies of  1CI in 1929 and, in 
joint managing director of the Nobel 1933, became personal assistant to the 
Division as from 1 April. Educated at chieI engineer of  Billingham Division. He 
Glasgow University, he joined the Nobel joined Wilton Council in 1946 as acsistant 
Division i n  1934. I n  1938 he became chicf engineer, becoming chief engineer 
superintendent of  the propellents depart- in 1949 and engineering director in 1956. 

Evans Medical Supplies Expand Tabletting 
Plant at Speke 

Dr. Harold Davrs, 

Miriistry of Henlrlr. 
srnrts rr~nchirrcry i r l  
tlte new rnhler dc- 
par l rr~rnl  01 1:1~arrs 
Medical Srrpplirr 
Lld.. Speke. Olhcrr 
(1. l o  r.) Dr. F, S. 
Gorrill, deputy 
chairr?ian. I. V .  L. 
Fergrrsson , chair- 
man, C. W. Rohirr- 
son, pharmncerrti- 
col derelopmcnt 

direcror 

Bahamas Freeport Offers 
Tax-free Opportunities 
for U K  Industry 
SUBS IAN1 IAL IAX-FREE concebsion~ are 
olTcrcd l o  U K  industrii~lists who establish 
nianufacti~ring plants in a new develop- 
ment area in the Bahamas. The area of 
50.000 acres is known as Freeport. Thi.i 
free entcrprisc venture-the land has been 
purchased from the Crown under a 99- 
year egrccmcnt-is being carried out by 
the Grand Bahania Port Authority Ltd.. 
which has a London ofice at I Lygon 
Pl:lce, Gr~~svcnor  Ciardens, SWI. 

Construction of  a deepwater h:~rbour IS 

well under way. and the building of roads. 
houses, oiIices ctc.. is also in hand. 
Among tax concessions oll'ercd to U K  
firms are a 30-ycar period i n  which lirms 
and cmployccs will pay no income tax. 
no capital gains tax, no real estate tax. 
no personal property tax. no cxci\e tax. 
no customs duties (cxcept on goods for 
p:rsonal consumption) :lnd no  taxe\ o n  
bank remittances. 

From the end of th;~t 30-year period 
until the end of the agreement I99 years 
from 1955) therc will be cxcmption from 
cxcisc taxes. customs duties (except good, 
for personal consumption) :~nd taxes on 
hank remittance\. 

Ful l  details arc cc~ntained in a booklet 
- 'A Tax-free Opportunity for U K  in- 
dustry and Commerce'-av:~ilable from 
from the Grand Rnhamo Port Authorit! 
I.td. 

Electroluminescence in 
Chemical Engineering 
1s .4 NEW FIELD 01' oclivity [or the chemi- 
cal enginecl- developing i n  clectrolumine- 
sence? This question was asked at a 
meeting o l  I.ivcrpool Centre, Illuminat- 
ing Engineering Society on 19 February. 
when Mr. I. N. Rowtell, B.Sc., A.1nst.P.. 
of  the Research I.aboratories, General 
Elcctric Co. Ltd., described and demon- 
strated the production of  light from 
phosphor powder by subjecting i t  for 
direct action of  :In electric field. He said 
electrolumincsccnt light sources are con- 
veniently made by incorporating the 
phosphor in a suitable rccin which is 
r:tndwiched in a thin layer between two 
conducting plates to form a simple ' 
c:lpacitator, phosphor and resin mixture 
serving as the dielectric, replying to  
questions. Mr.  Bowtcll said chemical 
cnginccring inevitably was involved i n  the 
development of  clectrolumincscence 
owing to the many processes involved in 
the preparation of the phosphor. 

Glassware Prices Reduced 
I'ricc reductions h:tvc been made by 

H. J. Elliott I.td., E-Mi l  Works. Treforest. 
Glamorgan, for some of thcir range of 
laboratory gln\swnre and thermometers. 
Slight increases have however been made 
for a few items bccause of extra labour 
and material costs. 

Details of  the price changes are con- 
tained in a new retail nett price list for 
E-Mi l  laboratory glassware. thermometer 
crttaloguc No. 7 :~nd catalogue ~upp le-  
ment No. 1. 
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Four Laboratory Items 
Four sm:~ll Items from the Grillin and 

George rangc arc described in ;I lci~flct. 
available from Ealing Road. Alperton. 
Wembley. Middlesex. The Nivoc filtcr 
pump ha\ a precision moulded plastics 
body. a nickel plated removable jet and 
nickel plated tras.; w:tter tap and sidc 
connections. Vacuum ob(aln:~blc is 
claimed to tc  12 to 10 mm. Hg at water 
pressure of 15 Ib. per sq. in. Overall 
length is 14 cm. A linger opcratcd non- 
corro5ive pinch valve lor the control of 
fluid flow. vacua and pressure in I;~bor;~- 
tory app:lratu\ is al\o described together 
with a \topclip designed for retaining 
stopcock plugs. The :ldv:lnt:~ges of both 
a seven inch spatula :~nd two sires of 
spoon are c!aimcd to be combined in the 
Griffin Trulla made of he:lvy gaugc. 
highly polished steel. 

Unit Laboratory Furniture 
A new publication on unit 1:tborntory 

furniture has been issucd by Charles 
Hcarson :~nd Co. Ltd., 68 Willow Walk. 
Bermondsey. London SEI. This company 
has evolved a rangc of unlt furniture 
which is complete in itself :Ip:irt 
from a bench top and can be used singly 
or arranged as considered appropriate by 
the customer. 

Assembly of  the units into a laboratory 
bench ic a simple matter as a11 are com- 
pletely 5tandardired in the basic dimen- 
sion of  hcight. width and depth. Sufficient 
space is left bchind thc units to house 
the services. 

Cupboard units. cupboard :lnd drawer 
units. nest of  drawers units. waste box 
units, apparatus cupboards, bench tops 
are available. normally ex-stock. Hecausc 
of the large batch quantities made at one 
time. production co\ts arc considerably 
cheapened and are reflected ill the prices. 

New Chemicals in BDH 
Range 

Nine additions :ire announced to the 
range of chemicals supplied by British 
Drug Houses l.td.. Poole. Dorsot. They 
are: Chloranilic acid, di:~minocthanc 
tetra-acetic acid tetrasodium salt, dipy- 
rido-zinc thiocy:lnatc. 3-ethyl 5-methyl 
phenol, fructose I :6-diphosphoric acid 
calc~um dibydrogen s:llt, glucosc h-phos- 
phoric acid disodiurn salt. 3-hydroxy 
pyridine. nitrilo-trincetic acid, and Pana- 
cide brand d~chlorophcn. 

Commander Class 
Instruments 

George Kent Ltd.. Luton, Beds, have 
given the name Cor~rnmnd~r Closr to ;I 
new range of Kent Instruments engineered 
to meet modern needs for more practical 
and h~ghly accurate tools of  process mea- 
rurcment and control. Among the ad- 
vantages claimed for this ncw rangc are 
rationalised design. compliance with 
British Standard recommendations. :lnd 
cimplification of servicing. 

One of the eight baric models in the 
K U  group is the K U  flow instrument 
which offers: permutations o f  recording. 
integrating crescent-scale indicating and 
automatic-control functions; six maui- 
mum-flow differential pressures of 25 in.. 

5 0  in.. I00 in.. 300 in., 400 in.. and 600 in. 
w.g. on an air-on-mercury bnsis and 
altern:ltives or :~utoni:~tic-control func- 
tions. 

Other instrument groups related to the 
K U  in.itruments in the Kent Comnznnrler 
('1rr.s.~ include: pneumatic flow recorder- 
t~ansmitter\, corntined flow and pressure 
rccordcrs, combined flow and temperature 
rceorders. prcssurc and temperature rc- 
corders, combincd flow and prcsrurc 
recorders with pneumatic tr:~nsmissions 
of flow value, and flow pneum:~tic re- 
ceiver-records etc. 

In  t~ddition the Corrrrnnr~rl~r C'lrrs, 
range cnibr:~ces flow instruments which 
:Ire basically indicators. Corn~rrnrrdcr 
('losr spare p:lrtc :Ire also available. 

Electrical Trades Directory 
Now ready for distribution Tlrp Elcclri- 

r.01 Trades Direcmry. The Eli~c~rir.nl 
Jorrrrral Dlrfc Rook (Renn Brothers. Ltd., 
154 Fleet Street. London EC4. 63s. 
carri:ige paid) contains some 65.000 
references under the heading5 of munu- 
facturi~ig and other companies; merchants. 
exporters, importers agents, patent agents, 
electrical installation contractors, whole- 
\alers and distributors; twenty-seven 
different categories of engineers, informa- 
tion. respecting electricity supply and 
tr:tnsport. 

Booklet on Glass 
Containers 

The importance of glass containers to 
packers of chemicals, pharmaceutical pro- 
ducts, cosmetics and oils is illustrated by 
Mr. Dennis Rider, director of the Glass 
Manufacturers' Federation, in a booklet. 
Gloss Rottles and Jars, published by the 
Glass Container Publicity Committee. Tt 
deals with raw materials, production. 
standardisation, packing of glassware and 
its uses. Copies may be obtained, free cbf 
charge. from the Federation at 19 
Portland Place. London WI .  

Index to Quarterly Bulletin 
Consolidated index, June 1953 to Sep- 

tember 1956. to the Qrrcrrlerly Drrllcti~~.\ 
publivlicd by the British Sulphur Cor- 
poration Ltd., 4 Grafton Strect. London 
WI, has recently been issued. 

Blowing Agents for Rubber 
and Plastics 

Genitron blowing agents are the sub- 
ject of  a new brochure issued by Whiffen 
and Sons Ltd.. Fison House. 95 Wigmore 
Street. London W I. Agents described 
are Genitron AC (azodicarbonalnide). 
Genitron szon (azo-dii5obutyronitrile). 

Genitron BSH (bcnzenc sulphonyl hydra- 
zide), and Genitron OR (PSI"-oxy-bis iben- 
zenc sulphonyl hydrazide) I.  

A typical usage described for expanded 
shoe soles, is as fol'ows (parts by weight): 
pale crepe 70; styrene-butadiene copo- 
lymer (master batch) 30; zinc oxide 5: 
sulphur 2.5; filler 40; stearic acid 3; para- 
ffin wax 2; anti-oxidant 0.75: accelerator 
1.5: Genitron BSH 5-6. 

DSlR Revised Sectional List 
Now ;~vailable from HM Stationery 

Office or through any bookseller is thc 
Department of  Scientific & Industrial Re- 
se;trch, Section:~l List No. 3 revised to 
October 1956. This list contains those 
publications which arc issued by H M  
Stationery Office or the Department that 
are still in print or in the press. It 
should be of use to research workers and 
to al l  types of libraries. 

Included in tbir revised list are sectioris 
on chemical research, pest infestation re- 
search, water pollution research. 

Dust Collector 
Holmes-Kothemuhlc multi-ccll cyclone 

dust collector, now being made and mar- 
keted in the UK by the gas cleaning divi- 
sion of  W. C. Holmes and Co. Ltd., 
Turnbridge. Huddcrrfield, is the subject 
o f  the company's latest leaflet. No. 68. 

Paint Trade Manual 
Details of about 3,000 items are in- 

cluded in Paint Trarle Mnnrrnl oJ R o n  
Marrriol:, rrnrt Pl(rrrf, compiled by Dr.  
H. W. Chatfield and distributed by Scott 
Greenwood and Son Ltd., 83-86 Farring- 
don Street, London EC4. Information 
on raw materials, plant etc. is arranged 
in groups in alphabetical order and there 
is a comprehensivc index. Research and 
development associations are included 
and there is a section devoted to speci- 
fications. Price is 24s (postage 1s Id). 

Deoxygenation of Boiler 
Feed Water 

Two new leaflets dealing with Zerox 
(35 per cent hydrazine solution) for the 
deoxygenation ot boiler feed water. have 
been issued by Whiffen and Sons Ltd.. 
Fison House, 95 Wigmore Street. Lon- 
don WI .  One illustrates the typical 
boiler. I t  is stated that hydrazine is one 
of the newest chemicals to be used ill 
water treatment and describes its pro- 
perties and recommended uses. This 
chemical removes drssolved oxygen 
throughout the cteam/watcr cycle and 
does not affect the dissolved solids. I t  
cannot produce :my acidic substances and 
is said to keep the water alkaline. 
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Monsanto Increase Capital to 
Finance Fawley Plant 

T H E  directors of Monsanto Chemical 
Company have announced that it is 

proposed to raise over £5 millions of 
new capital. Of this sum £2,025.000 will 
be raised by way of a 'rights' issue cf 
5.4 million shares of 5s each at 7s bd 
share to the ordinary shareholders. 
Holders will be able to subscribe in cash 
for one new share for every two now 
held. The American parent company 
which holds two-thirds of the issued 
ordinary capital of the British company. 
intends to subscribe for its proportion 
of the new shares. 

When this rights issue is out of the 
way the directors propose to capitalise 
f1.350.000 of reserves to issue one free 
share for every three then held. The 
issued capital will thus he doubled and it 
is expected that a dividend of 13+ per 
cent will be paid for 1957 on the doubled 
capital, compared with 22% per cent paid 
on the old capital for each of the past 
three years. 

It is also proposed to increase the 
capital to £10 million by the creation of 
14.8 million additional 5s Ordinary, hut 
at present no further shares other than 
those of the two issues proposed will be 
issued. 

With regard to the results for 1956. the 
directors state that sales were up by 4 
per cent but increased costs and growing 
competition reduced consolidated trading 
profit from £2,878,568 to £2,596,773 and 
consolidated net profit from £1.097,311 to 
€919,315. It is to be noted that the further 
expansion of export sales, which at 
£5.821.357 were 15 per cent higher. 
represented 41 per cent of total sales 
against 37 per cent previously. 

The company is paying 22+ per cent 
for the third successive year. A second 
interim dividend of 15 5 1 6 t h ~  per cent 
i \  declared for 1956. No further distri- 
hution will he recommended. 

Anchor Chemical Co. 
Anchor Chemical Co. Ltd., Manches- 

ter. is repeating the 17t per cent paymen: 
on the £270,000 ordinary with a final for 
1955-56 of 12% per ccnt. Group trading 
profit was €126.405 (against €144.532). 

British Industrial Plastics 
Turnover I'or the British Industrial 

Plastics group for the year ended 30 Sep- 
tember 1956 was :I record. showing an 

Increase of approx~mately 6+ per ccnt 
over the previous year. The decline of 
f53,115 earned by the group occurred 
mainly in BIP Chemicals and was attri- 
butable to the policy of holding prices 
says Mr. E. R. Crammond. chairman. 

Group trading profit was £962.162 
(f1.003.814) before charges. Taxed net 
profit was £196,495 (€331,940) and the 
dividend was repeated at  20 per cent. 

British Oxygen Co. 
Increases in costs, and resultant lower- 

ing of profit margins, have again largely 
oHset the benefit of continued sales 
growth at home and overseas. state\ 
British Oxygen Co. Ltd. 

The trading profit of £5,198,464 lor thc 
year to 30 September 1956 is comparable 
with €4.845.639 if 12 months' trading 01' 
the parent company is included for 19541 
55. (The published profit for 1954155 
of £4,277.152 included parent company 
trading for nine months only.) 

The directors recommend a final divi- 
dend of six per cent on the £17,047,166 
ordinary stock (nine per cent on 
f 11.364,777) which with the interim divi- 
dend of four per cent on £17,047,166 
ordinary stock (six per cent on £8,117,698I 
makes :I total dividend for the year ol  
ten per cent (15 per cent). 

Anglo-French Phosphates 
Net profit of the Anglo-French Phor- 

phate Co. Ltd. for 1956 was £45.793 
(against €47,445). Dividend of 25 per cent 
(same) is proposed. 

Milton Antiseptic Ltd. 
An increase in their trading profit of 

f 14.150 is announced by Milton Antisep- 
tic for the year ended 30 September 1956. 
Profit before taxation shows an increase 
of £11.466. Net profit of the parent com- 
pany, after allowing for taxation and pro- 
fits retained in the accounts of the subsidi- 
ary companies, was f46,477. A dividcnd 
of 13+ per ccnt is proposed on Ordinary. 

Speaking at the 33rd annual gzneral 
meeting in London on 19 February. Mr. 
E. J .  Tucker, chairman. said that progress 
continued in the production and market- 
ing of fine chemicals for both home :~ntl 
export tradc. 

NEW COMPANIES 
DURHAM AND BONNY LTD. Capital 

£20,000. Manufacturers, agents, distribu- 
tors, importers and exporters of plastics 
and elastomers, chemicals and metals, 
oils, rcsins etc. Directors: Robert N. 
Bonnett, Elizabeth R. Bonnett, Joseph 
F. E. Ruliell, and Frank L. Gilbert. 
Kcgistercd Office: Rirtley, Co. Durham. 

K. HECKSHER AND Co. LTD. Capital 
f250. Mcrchants of and dealers in 
chemicals and chemical products of all 
kinds etc. Directors: Rudolph Hecksher 
and Mrs. Erna S. Hecksher. Registered 
office: ' Heathhank ' Woodhead Road, 
Clossop. Derbys. 

LONDON GAZETTE 
Intended Payment t o  Preferential Creditors 

ACIDWARP AND KEFRAC~ORIES LTD., 
registered ofice. Heathcr Works, Heather. 
ncar Leicester. manufacturers of bricks 
and refractories. Last day for receiving 
proofs, 5 March. Liquidator, E. C. 
Stimpson, official receiver and liquidator, 
27 Regent Street. Park Row. Nottingham. 

Notice of Dividend 

WILSON AND WOODS LTD., registered 
office, 19 Village Way East, Rayners 
Lane, Harrow. Middx. manufacturers bf 
chemical compounds. First and final 
dividend of 3s 9fod per £, paid 19 
February or any subsequent day between 
II a.m. and 2 p.m. at the office of the 
official rcceiver and liquidator, Inveresk 
House. 346 Strand. London WC2. 

Release of Liquidator 

KENFORD LTD., registered office, 231-6 
Dashwood House, 69 Old Broad Street. 
London EC, chemical manufacturers. 
I.iquidator, G. F. Morris, official re- 
cciver and liquidator, lnveresk House. 
346 Strand, London WC2. relea\ed from 
I1 February. 

Market Reports 

Potash and Soda Products 
in Steady Demand 

LONDON Buying interest has been sus- 
taincd in nearly all sections of the market 
with home consumers calling for good 
quantities against contracts. With few 
cxccptions the price basis remains firm. 
Most of the pota\h and soda product, 
arc in steady request, with chlornte of  
soda and yellow prussiate of soda moving 
well. 

Fcrtiliser materials arc again reported 
to he in activc request whilc demand for 
bleaching powder and copper sulphatc 

(Continued at foot of facing page) 

t t 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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NEW PATENTS 
By permission of the Controller, HM 771 926 Graft copolymers. Di.;tillers 
Stationery Office, the following extracts Co. Ltd. 

are reprodrtced from , Oficia, 
772 017 Coating compositions and pro- 

ce\s for their m;~nufacture. Deutsche 
Journal (Patents),' whiclr is available Magncsit AG. 
f rom the Patent Ofice (Sale Branch), 772 454 Dispersing agents from ~ 0 1 ~ -  
25 Southampton Buj/djnRs, Chancery :'lkylene oxide waxes. Boehme Fett- 

chcmic Gcs. 
Lane,  London, W C 2 ,  price 2s 6d in- 772 301 Alkali soluble synthetic resins 
cluding postage; annual suhscriptiorr and compositions containing same. 
f 6  6s. Johnson & Son Inc., S. C. 

772 019 Chromium- and cohalt-contain- 
6pecificnlions filPrl in co,lrlecriort wl,l,  in^: dyestuffs of the benzene-azo- 

accepmnce,y in fo[lo,"ing ,is! 2 - hydroxynaphthalene - 3 -carboxylic 
acid series. Sandoz Ltd. 

he open to prrhlic inapecfiorl. OpPosi- 772 184 Discharge mechanisms for 
tion to the grant o/ n palon or1 ally o/ liquid containers. Schlicksupp, T. F. 
rhe applications [isred rrlay he lodged hy 772 185 Hcrhicidal compositions. Mon- 
filing paterrrs form I2 at any time a-ithir~ santo Chcm~calr Ltd. 
the prescribed period. Dates on which 772059 Method of and means lor 

appl;c~,r;ons ,,.ill be open to in- c~~vcr i "  tubes with plastic. Burn, 

5pectiorr arc given irr ' Oficial Jorrrrlnl I-. A. 

I Parer~ts)'. 
772189 Production of ;~rtificial tila- 

mcnts, threads, fibres ctc. Imperial 

ACCEPTANCES C'hcmical Industries Ltd. 
772060 Process and apparatus for 

772 354 for removing tinc parti. contacting two partially miscible 
cles from liqllids, Auto-Klean liq~llds. Eqso Research & Engineering. 

Ltd. 772 I92 Thyrotropin preparations. Arm- 

772 243 Industrial products derived from ""' ' ''. 
monourethanes of glycols, Sot, Anon. 772 193 Riocidal compositions. Naam- 
des Manufacture, lies Glnccs et I ~ O Z C  Venn~ot~chap de Rataafschc 
duits Chimiques dc St.-Gohnin. Chauny 7 7 ~ ~ ~ l c ~ ~ o c ~ ~ ~ ~ a { ~ ~ l i n g  a 
et Cire). 

772 173 Copolymerisation of vinyl corn- 'Ir). aIkyltolue?e. Standard Oil Co' 

pounds. Soc. Anon. dcs Manufactures 77ffi6sa[~,ep~~~ot~~~~,",",~ri,"~monn des Glaccs et Produitr Chimiques de 772373 Apparatus for separating liquid St.-Gobain. Chauny et Circy. mist, from gases. Metallges AG. 
772 109 Unsaturated polyfluorinated or- 772, 144 Aluminium alcoholate deriva- 

ganic compounds. Haszeldine. K. N. 
T71 991 production of acids, H'lrdm"n & Holden Ltd'' and 

Distillers Co. Ltd. 
Kinsc, J. 

772 196 Preparation of acrylamide. 
772 174 Trialkylaluminium compounds. Kohm Haas co, 

Ziegler, K. 
772 085 Analogue computer particulal.l\. 

772 308 Pigmented artificial fibres. Far- 
hcnfahr~ken Bayer AG. 

~ $ i l ~ ~ ~ ~ ~ s i > ~ ~ p ~ ~ ~ k d d ~ ~ ~ l i ~ h a ~ ~  772 030 Anthraquinonoid dyestufis. Im- 
p c r ~ i ~ l  <:hemica1 Industries Ltd. 

Raffinage. 772 197 Pl;~st~c~scrs. Goodyear Tire & 
772 046 Apparatus for determining in- ~ ~ h h ~ ~  co. 

terfaces in liquid bodies. National 772145 purifying 
Research Development Corp. 771 992 of aliphatic acids N:~nmlooze Vcnnootschap de Rataaf- 

sclic Petroleum Maatschappij. 
from oxidation product of hydro- 772 273 Exothermic mixtilres, Foundry 
bons. Distillers Co. Ltd. Services I.td. 

772440. Tanning process. Boehmc Fett- 771 938 ~ i ~ ~ ~ i ~ ~ . b ~ ~ ~ i ~ ~  slags, ~ ~ ~ ~ i -  
chem~c Gcs. can Cyanamid Co. 

771 993 Treatment of organic acid mix- 772 147 !, 4 - ~ ~ ~ ~ , ~ ~ ~ ~ ~ i ~ ~ l l ~  
turcs by distillation. Disttllers Co. Ltd. tlltcd plperazlnes, ~~~~i~~~ cyan. 

772 289 Epoxidc resln compositions. :Imi,j eo, 
Gcneral Electric Co. 

772 178 Trj,s (N-dimethyl, phosphoric 
772 094 Fuel-combustion apparatus and 

production of controlled gaseous efflu- 
acid amidc. Southern Production Co. ents therefrom, F ~ ~ ~ ~ ~ .  R, p. 
Inc. 

772 443 Aralkyl carhoxylic acid amides. 
772 034 Polymeric materials from poly- 

vinyl compounds. Eastman Kodak Co. 
British Petroleum Co. Ltd.. Geach. 772 !99 fl-unsaturated carboxylic 
C. J. .  and Haheshaw. J. nc~ds and esters thereof. Hotfmann-La 

772 294 Radio-act~vc materials. Isotope ~~~h~ co. A,G. 
Developments Ltd.. Shaw. E. N .  772 151 Epoxldatlon of fatty acids. 

772 179 Heterocyclic compounds. ~:~,,,d  hi^^^^ & chemical carp. 
Chemicchr Fahrik Promonta Ges. 772 159 Fluorinated N, N1-di-nubsti- 

772 295 Amides. Rohm & Haas Co. tilted thiourea compound's. Soc. de 
772 446 Pipcridines. Celanese Corp. ~ . l ~ ~ ~ i ~ ~ ~ ~  de serotherapic ~ ~ ~ ~ ~ ~ i ~ t i .  

of America. qoc. 
772 256 Preparing 2-mcthyl-4-amino-5- 771 942 Foamed natural and/or syn- 

acetaminomethylp~rimidinc. Shionogi thetic latex coagulable at re- 
Sei!.aku Kahushiki Kaisha. duccd temperatures. Goodyear Tire & 

772296 Reducing corrosive and other Kuhher Co. 
elfects of combustion products in gas 772 160 Prcparing filaments of poly- 
lurhine pl:~nts attributable to vanadium :~rnide and polyester substances. Soc. 
compounds and to alkali metal or alka- Khodiatocc Soc. per Azioni. 
line earth metal sulphates. Sulzcr 772 206 Cellular compositions. D u  Pont 
Freres Soc. Anon. dc Ncmours. E. I.. & Co. 

772 453 Steroid a-iodo-ketones. Djer- 771 943 Compositions for inhibiting 
assi. C., and Lenk, C. T. corrosion of both cuprous and ferrous 

772088 Organopolysiloxanec. Generill metals by aqueous solutions. Albright 
Electric Co. & Wilson Ltd. 

772 212 Chlorinated cyclopentadiene ad- 
ducts. Ruhrchemie AG. 

772 041 Lubricant compositions for 
rolling light metals. Dow Chemical. 

772 042 Vat dyestuffs produced from 1. 
5-diamino-4,s-dihydroxyanthraquinone. 
Farbenfabriken Rayer AG. 

772 322 Stabilised aqueous hyaluroni- 
dase solutions. [Addition to 730 929.1 
American Home Products Corp. 

772044 Reduction of carbon content of 
ferroalloys. Chromium Mining & 
Smelting Corporation Ltd. 

772 213 Dithiophosphoric acid esters. 
ticigy. J. R.. A.G. 

772 166 Dehydrobromination of n- 
hrominatcd ketosteroids. Laboratoircs 
Franqaise de Chimiotherapie. 

772 215 Production of di-acylated tar- 
tartc scids. Cilag Ltd. 

772113 Method of and solution for 
coating steel and zinc surfaces. Ameri- 
can Chemical Paint Co. 

772 114 Hydrocarbon mixtures contain-. 
ing higher alkenes. Naamlooze Ven- 
nootschap de Rataafsche Petroleum 
Maatschappij. 

772 391 Gases hav~ng high carbon mon- 
oxide content. Metallges AG. 

772119 Pipcrazine salts of glycolyl- 
arsanilic acid. Delmar Chemicals Ltd. 

772 323 Devices for breaking friablc 
aggregates. Shawinigan Chemical. 

772 339 Titanium-base alloys. Titan- 
ium Metals Corp. of Amcrica. 

772 327 Sweetening hydrocarbon ail 
distill:~tes. Shell Research Ltd. 

772343 Modify~ng cellulose or cellu- 
lose, deriv;ttives. Farbenfxbriken 
Rayer AG. 

772 345 Polyvinyk~mine. Herculm Pow- 
der Co. 

772 169 Salts of ascorbic acid. Soc. 
des Usines Chimiques Rhone-Poulenc. 

772347 Cyanine dyes, processes of pre- 
pir ing them and photographic emul- 
slons containing them. Kodak Ltd. 

772,404 Nuclear reactor. Varian Asso- 
ciates. 

Market Reports 
(Continued from previous page) 

h;~s been maintained. Export trade con- 
tinues at a good level. 

There has been an active call for most 
of the coal-tar products with supplies 
:~dcquate for current needs. Home de- 
mand for pitch remains good, yhile a 
good business on home and export 
account is being done in creosote oil and 
crcsylic acid. 

MANCHESTER Firm price conditions 
continued in all sections of the Man- 
chester chemic;tl market during the past 
week. A wide range of heavy products 
is still finding a reasonably good outlet 
among the textile and allied industries of 
Lancashire and the West Riding. Other 
lending industrial consumers are mostly 
calling for steady contract deliveries. A 
fair number of fresh inquiries have been 
circulating. In the fertiliser section 
basic slag and compound and concen- 
trated descriptions are meeting with a 
good demand. as are most of the light 
and heavy tar products. 

GLASGOW Business has been reason- 
ably brisk during most of the past week. 
and demands against contract require- 
ments have been well maintained. This 
also applies to spot requirements. The 
iertiliser position continues to show an 
increase and as already stated some for- 
ward bookings have been placed. 
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EDUCATIONAL FOR SALE: continued 

A.M.1.CHEM.E.-More than one-third of the successful 
candidates since 1944 have been trained by T.I.G.B. All seeking 
quick promotion in the Chemical and Allied Industries should send 
for the T.I.G.B. Prospectus. 100 pages of expert advice, details 
of Guaranteed Home Study Courses for A.M.I.Chem.E., 
B.Sc.Eng,, A.M.I.Mech.E., A.M.I.Prod.E., C. & G., etc., and 
a wide range of Diploma Courses in most branches of Engi- 
neering. Send for your copy today-FREE. T.I.G.B. (Dept. 
84), 29, Wright's Lane, London W.8. 

SITUATIONS VACANT 

An old-established but progressive firm of Chemical 
Manufacturers in East Londo:. has a vacancy on its production 
ctaff  fnr a . . . . . . . . .. 

CHEMIST 
WITH FIRST-CLASS HONOURS ,DEGREE 

and preferably with Chemical Englneerlng aual~fications. Previous 
experience in management and production kssential. 

Applications are invited from suitable men between ages 30-40 
years. 

The position is a progressive one and the person selected 
will be given the opportunity of qualifying for WORKS 
MANAGERSHIP. Salarv commensurate with exoerience and 

MORTON, SON AND WARD, LIMITED, STAINLESS STEEL 
VESSELS 

VESSELS of all shapes and sizes, jacketed or unjacketed-with 
stainless steel mixing gear to  requirements; also stainless steel 
storage tanks and vacuum vessels. 

" MORWOOD" "U"-shaped TROUGH MIXERS-up to  2 tons, 
in stainless steel, with agitators, scroll or 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.. 150a.. and 200a.. new. in mild steel. for 100 Ib. 0.s.i. w.0.- 
w<th orwithout mTxing gkar. 

3 cwt. TROUGH MIXERS by 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 pulley. 

200g. cast-iron JACKETED MMING VESSEL with nickel- 
chrome impellor type agitator driven through bevel gears from 
fast and loose pulley. 

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

overloads, 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 -~ 

responsibility will be paid. Apply in confidence,' stating age, Inquiries Invited. 
Nationality, qualifications, experience, etc., to 

MANAGING DIRECTOR, MORTON, SON AND WARD, LIMITED, 
BOX NO. C.A. 3518, CHEMICAL AGE, WALK MILL, 
154, FLEET STREET, LONDON, E.C.4. DOBCROSS, NEAR OLDHAM, 

Lancs. 
Phone Saddleworth 437 

CHEMICAL ENGINEERISALES MANAGER 
Manufacturers of carbon and graphite, marketing a range of 

chemical process equipment require a chemical engineer to take 
charge of home and overseas sales. 

The position offers an exceptional opportunity for a man of 
initiative and ability with appropriate technical background and 
previous sales experience. The applicant appointed must be 
willing to reside in the London area. Superannuation scheme. 
Comnanv's car available. 

~ p b l ~ c a t ~ o n s  will be treated In the strictest confidence. Apply to 
MANAGING DIRECTOR, POWELL DUFFRYN CARBON 
PRODUCTS LIMITED, SPRINGFIELD ROAD. HAYES, 
MIDDLESEX. 

FOR SALE 

FOR SALE, large quantities of small full aperture steel kegs. 
12 in. by 13s in. galvanised, at reduced prices. Enquiries to:- 
STEEL DRUMS LTD., 118, BURDON LANE, SIITTON. 
SURREY. 

Brand New COCHRAN Vertical and ECONOMIC Self-contained 
STEAM BOLERS in stock, also all sizes reconditioned 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., 3116 tubes 8 in. 0.d. 

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

Phone: Coleford 227112. 

FOR SALE: I0 tons NEUTRONYX EthyleneOxide DETERGENT. 
230 tons Tar in casks of 220 litres. 12,500 AIRCRAFT Sparking 
Plugs. A.C. type. 21 High Capacity Selenium Battery Chargers. 
max. 700 amp./h. 20 tons Phosphoric Acid "PASSIVANT, in 
20-litre demijohns. 105 tons Abrasive Cloth and Papers. I5 tons 
NITRO-CELLULOSIC Lacquers and Varnishes. 2 Mechanical 
Lathes, new, 2201380 v., 50-60 cycles, 3-phase. Automatic Gear 
Change, South Bend type. 2 tons Products for development of 
Colour Photography. I Crane, Michigan type 15 tons. new. 
Further particulars from SOCOMO, 43. RUE UEAIIROURG. 
ARC 52.74, PARIS 13e), FRANCE. 

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

Porcelain-lined BALL Mll,l, hy Tori-ante. Internal dimensions 
7 ft. by 5 ft. 6 in. diam. I'ehhlccharge. Motorised 25 h.p. through 
reduction gear. 

Horizontal Steam-jacketed DRIER-23 Ft. by 4 ft. diam. Fitted 
revolving reel of ten 4 in. diam. tubes around central tube, steam 
heated. Intermediate naddles for aeitation. Jacket W.D. 2 ats. 
With vaccilrn pump condenser, wet vacuum pump & fitiings. 

Stainless Steel Vacuum MIXER bv Morton. Trouah 47 in. bv 
44 in. by 34 in. deep. Dorncd cov& 16 In. deep w i t h1  in. vacuum 
connection. Reduction gear. Mechanical tilting. 

22 Unused 6.000-gal. Stainless Stecl-clad VESSELS-I2 ft. 9 In. 
by 9 ft. 2 in. b y 8  ft. 3 in. deep. All-welded construction, 6 in. 
radius to all corners. Bottom slope to Ranged outlet with 
stainless steel cock. Fitted attcmoerator o f  flat coil tvoe. 

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

I Dit to 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 

DECREASING AND CLEANING DOWN-One man can do the 
work of five with B. & A. steam-cleaning-with-detergent equip- 
ment: ready for use from your own steam supply. "Speedy- 
lectric" high-efficiency steam lance: 30 ft. steam hose: 15 ft. 
detergent hose; f44 complete. Ideal for the Chemical industry. 
Leaflet L.126 HYZONE LTD.. 2. Rosslyn Crescent, Harrow, 
M iddlcscx. . . 

Rise and fall mechanism. 
NEW STAINLESS STEEL STORAGE VESSELS AND TANKS. 

with capacities ranging from 8 gallons to 1,000 gallons. VACUUM SHELF DRIER-4 ft. 7 in. by 3 ft. by 3 ft. 3 in., with 
NEW PORCELAIN AND SILEX-LINED BALL  MILLS, with three steam-heated shelves and six-clamp balanced door. 

canacities ranaina from 9 eallons to 260 eallons. WINKWORTH MACHINERY. LTD.. 65 Hieh Street. Staines. - - - - 
GEORGE COHEN SONS & CO., LTD., (Telephone: 1010.) 

WOOD LANE. LONDON. W.12. 
Tel.: ~hephe;ds Bush 2070 and 

STANNINGLEY, NR. LEEDS. 
Tel : Pud\ey 2241. 

COMPLETE PLANT OF  FACTORY AT GREENFORD. 
1,ONDON 

2 Johnson Filter Presses-32 plates 31 in. by 31 in. 
2 Baker Perkins Kneaders-motorised, removable bowls 42 in. 

diam 
~ackasng  Machine-motorised. 

'Copper Mixing Pan-4 ft. 6 in. diam. motorised. 
Manlove Alliott Washing ~ach ine -d  R. by 3 ft. diam. 
Avery & Pooley Platform Scales. 
Broome & Wade Vertical 2-stage Compressor-type S.S.1, 

with motor 90 h.p. 
2 Sentinel Vertical Compressors-Series 23A. size 3, with 

41 h.p. motors. 
U.D. Ammonia Compressor-Series 4HSR 145, with 15 1h.p. 

motor. 
10 Pearne & Wayne Gunmet;~l Centrifugal Pumps--l&/2 in. 

outlet, motorised. 
6 Centrifuges, Westfalia and Alpha Lavalmotoriscd. 
Laboratory Equipment 

Baird & Tatlock Ovens, M~xcrr.  Agitators, Alpha Lavill 
Centrifuge. 

Steel Tanks and Vats 
4 Welded Steel Tanks-20 ft. by 15 ft. diam. 
2 Ditto-I2 ft. by 15 ft. diam. 
I Riveted Steel Tank--41 ft. by 26 ft. diarn. 
I Ditto-33 ft. by 26 ft. diam. 
I Tank-13 ft. by 9 ft. diam. 
I Welded Steel Fuel Tank-20 ft. by 9 ft. 6 in. by 6 ft. deep. 

Welded Steel Tank-6 ft. by 15 ft. diam. 
Steel Air  Receiver-15 ft. 9 in. by 4 ft. diam. 
Dittc-I l ft. 8 in. by 4 ft. diam. 

. 4 Wooden Mixing Vats-motorised. 9 ft. diam. by 6 ft. 9 in. 
8 Wooden Vats-3 ft. diam. by 3 ft. 

25 Galvanised Bins-3 ft. by 3 ft. diam. 
Otrers considered @r quick clearance. 

WILL IAM URQUHART 
1023, 1025 & 1027 GARRATT LANE, 

LONDON, S.W.17. 
BALham 8551 

PHONE 98 STAINES 
3.000-gal. Stainless Steel Cylindrical Enclosed Tank. 
26,500-gal. Sec. Steel Cylindrical Enclosed Tank. 
6 ft. by 3 ft. diam. Stainless Stecl Autoclaves. 
40 ft. Stainless Steel Enclosed Elevator. 
100-gal. Stainless Steel Jacketed Pan, 60 w.p. 
'Porcelain' Ball Mill, approx. 18 in. by 18 in. diam. 
'Z'- and Fin-Blade Mixers, Pumps, Hydros, Refiners, Conveyors. 

Stackers. Loaders, Condensers, Crushers and Grinders. 
HARRY H. GARDAM & CO. LTD. 

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

WORK WANTED & OFFERED 

CRUSHING, GRINDING, M IX ING and DRYING for the trade. 
THE CRACK PULVERISING MILLS  LTD. 

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

GRINDING, CRUSHING AND GRADING 
FINE G m m G  LTD., 

BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 

- 

PULVERISING of  every description o f  chemical and other 
materials. Collections, storage, deliveries. THOMAS HILL 
JONES, LIMITED, I N V I m A  WORKS, BOW COMMON 
LANE, LONDON E.3. (TELEPHONE: EAST 3285). 

PATENTS & TRADE MARKS - 
KING'S PATENT AGENCY, LTD., (B. T. King, A.M.1.Mech.E.. 

Patent Agent), 146a, Queen Victoria Street, London, E.C.4. 
ADVICE Handbook, and Consultation free. Phone: City 6161. 

SALE BY .4 UCTION 

AUCTION MARCH 19th-Valuable Freehold Wharfage Property. 
Cubitt Town, E.14. Good frontage to Thames. Useful build- 
ings, covered floor area 75,000 sq. ft. and yard space of 5,000 
sq. ft. Good loading-lectric crane. Particulars-CHAM- 
BERLAIN & WILLOWS, 23, MOORGATE, E.C.2. Tel.: 
MET 8001 ( 8  lines). 

TRADE EDITORIAL NOTICES 
- -  - 

I t  is announced that Mr. A. N. McNamara, B.Sc., F.P.S., F.R.I.C.. 
a Director o f  Willows Francis Ltd., has assumed the additional 
responsibility of overall supervision of Technical Research and 
Development Sections of Willows Francis Ltd.. and their 
associated concern. Pharmaceutical Manufacturing Co. 

HEATING TAPES * 
For many applications . . .  

May we help you with your problem ? 
THE STABILAG CO. LTD. 

MARK ROAD . HEMEL HEMPSTEAD 
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For Acid Resisting Cement cp@cv&V - and Chemical Engineering 
Construction for floors, tank 
linings and ducting. 

- -  

T H E  CORROSION SPECIALISTS 

ACALOR (1948) LTD. 
KELVIN WAY. CRAWLEY. SUSSEX 1.1 : Crarl.y 1571 (3 linac) 

. .. - .  ~ -. . . 

I -- --1 

Rockets and i 
Guided Missiles 

I 81, ' JOHN HUMPHRIES 
INTENDED in the main for engineers and 
technicians, this complete survey of present- 
day achievements and possible future develop- 
ments presents the latest information on 
rocket motors and their applications from an 
engineer's point of view. Both solid and liquid 
propellant motors are discussed, the latter 
more fully as being of greater interest to the 
engineer. The first half. of the book covers 
propellants, motors and components, the 
second, the applications of these motors to 
n~issiles and aircraft, and in concli~sion a 
review of potentialities for the future is 
appended. The author has had wide practical 
experience following a brilliant scholastic 
career, and is at present :ictively engaged on 
rocket research. 

3 1 s. (po .sr t r~t~  puitl) 

Ernest Benn Limited 
Bouverie House ' Fleet Street ' London . EC4 , 

- - . . . - - - - - -- ~ - - - 

- 

I 

1 
I 

I 

WET OR DRY 

-- 
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"'Jef co 

FACE SCREEN 

Reg. Design 751914 Patent applied l o r  

Perfect protection when grinding 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 M u s e u m  St.. London. W.C.1 

The Answer to 

C O R R O S I O N  
De-Rust ing  JASONS ~ e - s c a l i n g  PISTOL 

12.5 cu. ft. Air per minute a t  90 Ibr. rq. in. 

Whenever there is a surface to be cleaned this unique 
tool has a use. The rapidly vibrating hardened steel 
needles clean right d o w n  t o  the parent metal and 
adjust themselves t o  any contour. They wil l  deal w i th  
most kinds of  "pitted" metal. Chisels and other special 
tools may also be used. 

Demonstrotions on your own 
premises without obligotion. 
Our illustrated leaflet CA sent 
on request. 

Manufacturers and Distributors 

JOHN TRELAWNY LTD.. 
54 H O L L Y  W A L K  . L E A M I N G T O N  S P A  

T E L :  LEAMINGTON SPA i l l  GRAMS. TRELAWNY LEAMlNGTON SPA 

(chemical plant 

I 
f'l<.l,/tlrp Plurlr lor Bra$r rrrrd C'ol~/>r, SI~wrs,  hrlrir ilr Kc,?hrr\lr 

Kes tacer  
I Cl~rmical .Etigi/teo:c. 

5 GROSVENOR GARDENS ' LONDON ' S.W.1 

The Kcstner organization serves many 
industries. In fact, whcrcvcr chemicals 
are ~nanufacturcd or used, it is more 
than likely that you will find some 
Keslner plant-it may be a stirrer or 
other small item-it may be a large 
spray drier or the entire process plant. 
Whatcver it be, large or small, you 
\rill find it doing "a good job." 

//you are needing any new plan/, Keslners can 
help you on any of the/ollowing subjects: 

ACID HANDLING. Pumps, Fans, Pipe Lines, 
etc. ACID RECOVERY PUNT. DRYING PLANT. 
A l l  types. EVAPORATION PLANT. A complete 
range o f  plants t o  suit a l l  evaporation 
problems. FLUID HEAT TRANSMISSION SYSTEMS. 
GAS ABSORPTION AND REACTION SYSTEMS. 
ISOLECTRIC SYSTEM FOR PROCESS HEATING. 
KEEBUSH. A constructional material resistant 
to  the action o f  a l l  corrosive liquids and 
gases. LABORATORY AND PILOTPLANT. STIRRERS 
AND MIXING EQUIPMENT. 
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ION EXCHANGE RESINS 

Keep  product ion  costs d o w n  -- 

by keeping wa te r  qua l i t y  up  - ! 

I Variations in water supply can materially affect the cost and quality of your 

I products. You can maintain acontinuous supply of pure water, comparable 

I in quality t o  distilled water. simply and economically by means of the 

I A 1.18: KL IT  E Ion Exchange Res~ns. 

Chem~cols for Indunry The A I ~ E E K L  I T  E resins provide a uniform de~on~zed water by completely 

removing all ionizcng impurit~es . . . . effectively eliminating not only 

hardness, but also all soluble salts.. . . keeping process equipment and 

products free of chem~cal contaminants. 

The uses of ; I-leERLITE conditioned water are numerous: beverage 

waters, cooling waters, water t o  wash catalysts, plastics, mirrors. electro- 

plating equipment, and many other industrial uses where high quality 

must be combined with low cost. 

Consult our technical staff without obligation for complete information 

concerning the use of I.ll3ERLITE Ion Exchange Resins in your particular 

water conditioning and chemical processes. 

26-28 BEDFORD R O W  
LONDON W.C.I. 

. I  ,,! t,, ,,-i,,, . is a registered trade mark of our parent company Rohm d;. Haas Co. Philadelphia 

printed in R r u t  Bdtrin by Tm P n m R  AT C o o r s n L A n D R  ~,TD.. Addleston*. m d  gsblid~ed Iny ISEAR U R 0 1 8 1 E R  LTD.. at &uv(ri? Amme. 154 E.I-t SLIP~I, L ( . A  
"arch. 1957. Ilwiatared at thp Gmeral Peal Onin.. l i l l lrr~d as l i~roncl CIRsa Yattrr at  Lhr Sru Tort 1's A . I'ort Onire. 
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