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Ion exchange is the answer 
to all requirements for 

::{water of distilled quality 
:: r 

Typical d i n t s  employing various 
# r n ; t k j o ~ s : ~  . . . fully described in ..". . : ppf . lijeliture available on request 

L WECKIR WATER WCIENER CO. &TO. Artillery Row, London, -L S.W.1 
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r 1 
accurate 

particle size analysis 
Gas-Burn t 

LIME 
for all purposes 

. .a  

-. - 
(Calcium Oxide) 

of the highest commercial quality, in  lumps 
o r  in  coarse powder form 

(Calcium Hydroxide) 
in  Standard and Superfine grades t o  meet 

most industrial requirements 

Agents: DURHAM R A W  MATERIALS. LTD.. 
1-4 Great Tower Street, LONDON, E.C.3 

Vibration alone o r  hand shaking is not sufficient 
for accurate particle size analysis of materials. 
Vibration alone is more inclined t o  aggregate 
the particles. The lnclyno Test Sieve Shaker 
ensures perfect segregation of the various 
particles' sizes in the shortest possible time 
having a double movement of gyrating and 
jolting the test material. 

The Inclyno Test Sieve Shaker is an 
essential unit for all laboratories and 
is standard equipment in many 
government laboratories, nationalized 
industries and industry i n  general. 

Operated by a fractional h.p. motor 
and supplied complete wi th automatic 
time switch covering test periods up 
t o  60 minutes. Models available for 
all sizes of standard test sieves. 

JEST SIEVE SHAKER 

Write or telephone THE PASCALL ENGINEERING CO. LTD. 
Crowley 25166 for 

Lin m 904 I GATWICK ROAD-CRAWLEY. SUSSEX 

- 

- .  . A C I D  R E S I S T I N G  
T I L E S  B R I C K S  

A C l D  T O W E R  
A C I D  R E S I S T I N G  P A C K I N G S  

E A R T H E N  W A R E  RINGS AND B A L L S  
Successfully used in 

GAILLARD TOWERS . AClD O I L  

'HUNCOAT' SETTLING TANKS - GAS WASHERS 
REDAC 0 CHIMNEY LININGS . ASH SLUICES 

HYDROCHLORIC PICKLING TANKS 

ETC. st 
Enquiries Welcomed 

. . . . ................ . . . . . . .  ............. :.,: . . . . . . . . . . . .  ............... 

... 
Phone : Whitehall 3616 . . a .  .yorF.. AF<R!NGTOr?r, CPNCS., ..... Grams Bncavlty, Porl. London 

. a .  . a * ,  -; : - :- :: ., . . . . . .  . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . .  
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BROTHERHOOD Ai r, Gas and Refrigerating compressors 
For the manufacture of 

ARTIFICIAL FERTlLlSERS and other CHEMICALS 
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[continued on page 590 

ADELAIDE HOUSE. KING WILLIAM STREET. LONDON. E.C.4. 

Tcl.: Mansion House 9621 (3  liner) Cobler: 'Chemnfeed' London 

Arsenic Potassium Carbonate (Calcined 
Barium Chloride and Hydrated) 
Caustic Potash (Solid and Flakes) P~lassiurn Ferrocyanide 
Caustic Soda (solid and Flakes) Selenium 
Copper Sulphate Sodium Chlorate 
Lime (High Grade) Sodium Sulphate Anhydrous 
Manganese Sulphate Zinc Sulphate 
Paraformaldehyde 

And rnotr,, orher Indu3irini Chrmieolr 

Associated with: P. Leiner & Sons. Lcd.. Treforert Chemical Co. Ltd. 
Glamorgnn Alkali & Acid Co. Ltd.. Mirkin Lime to. Lrd.. and other 
U.K. and Ovsncu mmufacturers. 

KEEBUSH 
Keebush is an acid-resisting constructional material 
used for the construction of tanks, pumps, pipes, valves. 
fans, etc. It is completely inert to  most commercial acids; 
is unaffected by temperatures up to  130°C; possesses a 
relatively high mechanical strength, and is unaffected by 
thermal shock. It is being used in most industries where 
acids are also being used. Write for particulars to- 

KESTNER'S 
5 Grosvenor Gardens, London, S.W.1 
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One of the many valuable properties of 'Araldite' epoxy surface coatings is extraordinary adhesion to metals. Other 

characteristics of these versatile resins include toughness combined with flexibility, abrasion resistance combined with the 

capacity to withstand moisture and chemical attack. These are some of the properties that account for the widespread and 

increasing employment of 'Araldite' epoxy resins for coating wires and the insides of collapsible tubes, for protecting food 

processing machinery as well as chemical plant and metal components exposed to severe conditions of use. 

May we invite you to write now for full descriptive literature? 

'Araldite ' epoxy resins have a remarkable range of characteristics and uses 

They are used 

* for bonding metals, porcelain, glass, etc. * for producing patterns, models, jigs and tools. 
* for casting high grade solid electrical insulation. as fillers for sheet metal work. 
* for impregnating, potting or sealing electrical * as protective coatings for metal, wood and 

windings and components. ceramic surfaces. 
* for producing glass fibre laminates. 

Ae r0 Research Li tYl i t e d  A Ciba Company. Duxford, Cambridge. Telephone: ~awxton 2121 
AP.264-21 ?A 
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Write for samples and quotations. 

FARNELL CARBONS LIMITED 
CONDUIT ROAD, PLUMSTEAD, LONDON. S.E.18 
Telephone : Telegrams : 
Woolwich 1158 (2 lines) Scofor, Wol, London 
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194 Williams,&James(Eng.) Ltd. 582 
172 Wilson, Edward, & Son Ltd. - 
268 Wilde, Gebr. De Nederlandse 

Ernballage Ondernemming N.V. - 
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CALDER VALE 
GLASSWORKS LTD 
Calder Vale Rd. Wakefield Yorks 

TEL. WAKEFIELD 3857 

S P E C I A L I S T S  I N  

Carboys Demijohns 
Winchesters 
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Irocarbons 

Non-inf lammable 
Chlorinated Hydrocarbons 

Solvents 
A'.m.-a.&, 

with a wic le range of application, including I 

,.,.,,.ng, dry-cleaning, paint removal, and the extra&, , 

oils, fats ids .  I, waxes, pk 11s and othe r fine chem 

rilable from : 

I P E R I A L  

I N D O N ,  

C H E M I C  

S.W.  I 
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FILTER CLOTH AND PAPER 
Filter Cloth made up into press cloths and bags 
in Cotton, Nylon, Terylene, P.V.C., Jute and 
other fibres. Filter Papers cut and punched for 

any purpose. 

South Africa 

@ OIL F R E E  @ 
A I R  COMPRESSORS 

Displacement range 13 to 136 We also rnanufacture- 
C.F.M. for wntlnuous duty @ 
60 PS.1. pressure or 80 P.S.I. standard Air Compressors. . 
pressure Intermittently. Boosters to 6,OM) P.S.I.. Air 

Avalhble in slngle, twin, four Starters. Reducing Valves. 

yllnder models. Pneurnerstatt and Pneumatic 

Stroke 4 Bore 5' accessories. 

Please write for leaflets Nor. 4 and 20 

WILLIAMS & JAMES (ENGINEERS) LIMITED 
G L O U C E S T E R  - E N G L A N D  

=LIPBONE: DLOUCPWXR 14021-2.3 ' T E L I G l l M I  & ClBLCS '"COMPRCPIOR OLOUCEITER" 

KIWI 1915 

1- 

Rockets and 
Guided Missiles 

BY 
JOHN HUMPHRIES 

INTENDED in the main for engineers and 
technicians, this complete survey of present- 
day achievements and possible future develop- 

i 
ments presents the latest information on ' 
rocket motors and their applications from an 
engineer's point of view. Both solid and liquid 
propellant motors arc 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 thcse motors to 
missiles and aircraft, and in conclusio~i a 
review of potentialities for the future is 
appended. Thc author has had wide practical 
experience following a brilliant scholastic 
career, and is at prcscnt actively engagcd on 
rocket research. 

3 1 s. (posloge p~ ic l )  

Ernest Benn Limited 
Bouverie House ' Flcct Street ' London ' EC4 
- -- 
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JONES,  T A T E  It CO,, L T D  
VICTORY WORKS BRADFORD 
TELEPHONE BRADFORD 2834819 TELEGRAMS VALVE BRADFORD 

T ATE SOLENOID - OPERATED 

SEMI - BALANCED VALVES 

Size range: 4" t o  4" bore 
Pressure range: 5 to  200 Ibs. p.s.i. 
Enclosures: Totally dustproof, weatherproof, 

watertight,flameproof (FLP3265, etc.) 

Constructions suitable for: Steam, water, air, spirits, oils o r  
chemicals 

Electric supplier: A.C.: Single-phase up to  500 volts 
D.C.: 20 volts to  250 volts, non-rtandard 

250/500 volts 

Body ends: Flanged o r  screwed to  requirements 
Valve action: To open o r  close upon energisation 
Special features when Manual operating means 

required: Auxiliary switchgear 
Latched-in electrically released 

O N  S I L I C O N  I R O N  

Tantiron, the registered trade name applied t o  Silicon i ron 
Castings, was first cast and produced on a commercial scale 
by The Lennox Foundry Co. before 1910, so we  are well  
justified in  ou r  claim that it is the first-and stil l the best- 
high silicon resisting iron. 
Tantiron is manufactured into Pumps, Valves, Dephlegma- 
tors, Pipes, Cocks, Absorption Towers, Pans, Reaction 
Vessels, Coolers, etc. 
Tantiron resists most o f  the known persistent corrosive 
- 

Tantiron Pipes, Valves and Fittings are subject t o  a hydraulic 
test before despatch and test certificates furnished when 
requested. 

L E N N O X  F O U N D R Y  CO.  L T D .  
Tantiron Foundry, Glenville Grove, London, S.E.8 @I!!m- 
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Mork lng  out a cart ( ran  c y l ~ d e r  9 0 internal diomrrer b r  6 0 deep 
Length over rcctaopular broncher 10' 3 

CASTINGS 

Cornprerrar cyltnder carting. 7' 1 4 "  high 
X 6' 8.  vide x 2' 7 ? "  deep. Weight 

98 cwtr .  

Widnes Foundry & Engineering Co. Ltd., has the 
facilities, the men and the experience t o  produce 
the most intricate and accurate special purpose 
castings for the Chemical, Oil, Food, Atomic and 
allied industries. 

E S T A B L I S H E D  1 8 4 1  

L U G S D A L E  R O A D  . W l D N E S  . L A N C S  
'PHONE . WIDNES 225114 and 2889 . 'GRAMS . 'FOUNDRY . WIDNES' Spcciol carr trcn verse! ~upp1 , rd  ro Afomlc 

Energy Authority. 5' 8" oulrtde dlornetrr 
x 6' 3" htgh. We#pht  30 tons. 

W42 
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For Gases 
or 

Air 

EXHAUSTERS 
BLOWERS 

BOOSTERS 
COMPRESSORS 

W e  have built all these throughout the present century, and before. 

W e  know how to build them. 

GEORGE WALLER & SON, LTD: Telephone: 
Brimscornbe 2301 

PHCENIX IRON WORKS, STROUD, GLOS. Telepnrns: 
Waller, Stone 

( CHEMICALS F R O M  COAL I 

NAPHTHALENE crude wvhizzed 

ANTHRACENE 40145% 
crude paste 

Enquiries to:- 

UNITED COKE & CHEMICALS COMPANY LTD. 
(SALES DEPARTMENT 34) 34, Collegiate Crescent, Sheffield, l o  

, ~ 

~elepjone: Sbejield 630.2~ Telegrams: 'Unicbem' Sdefield 

EEL 
WUlll LV 

ucc.4 
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chosen for TRANS-ANTARCTIC EXPEDITION 

For packaging the vital supplies of Aviation 

Spirit, Motor Spirit, Diesel Oil, ~ubricants  

and special products to be used by the 

Expedition, the British Petroleum Company Limited relied on Braby Steel Drums of 40 and 

45 gallons capacity. A total of approximately 2,000 drums were used, some being on the M.V. 

 heron" and cthers on the M.V. "Magga Dan." 

Braby ' REGD.' Steel Drunls for use us returnable or non-returnable containers are made in a 

wide range of sizes, types and weights. All types can be supplied with painted exteriors and certain 

types can be attractively decorated to Buyers' requirements, which may include names and trade 

marks. Other finishes available on some drums are Galvanized or Lacquer-lined. 

BR InY rr,-el Ilrrrn~i h<.rrrs b,.rrkil,,,iirl M.V. " M A G G I  I1 1 \'" I fR . I I f Y  Stcrl Ilrrrr,i, M I " I ' I ITRO \'" ,~o,,i,rs ,o bc unloodtd a! Shnckicron 
<I, L,,tr</,rtt doc h >. IloW I,, I/,? U ' ~ ~ l ~ / ~ ~ l l  ,\PO. 

P I  I t r y  1 I I P o /  p i l l .  (I'll,,r,,rr-i,nl hl < orr r rn l .  01 Thr Rrirish I'~lrolcun> Con!pmrv Limilrd.) 

FREDERICK B R A B Y  & C O M P A N Y  L I M I T E D  
IIAVELOCK WORKS. AINTREE. LIVERPOOL, 10. TELEPHONR: A m E E  1721 

m a  ~ ~ c m n ~ e s  Ar: London Works. Thames Road. Craylord, Kent. TELnPHoNP: Bexleyheath 7717 
Eclipse \\'arks Peterrhill Road Clnrgaw N. TELEPHONP: Springburn 5151 

Arhton d.tc Works. lirintbl, 3. ~;EPHONP:  64041. And Palkirk 
ammr omcas: 352-364 Euston Road. London. N.W.1 (Head Office). TeFBPHONP: EUStorl 3456 

110 Cannon Street London E.C.4 (Export). ~ L E P I I O N P :  MANslon Houw 6034 
Queen's ~ i i l d i n g s  i0 Royal Avenue Bellsst 1BLEPHONE: 26509 

PPlaee Strat. Plymouth. ~ L E P H ~ ~ :  62261 
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U P L I F T  I N  T H E  P R A C T I C A L  S E N S E  
is the basis of  all 

Lifting gear products. 

It also gives intellectual 

pleasure t o  see a typical 

ho is tb loc l<  as i l l u s t r a t e d  

here doing i t s  work  so well 

and w i th  so l i t t le  trouble 

Good counsel on lifting 
and handling from 

THE VAUGHAN CRANE CO. LTD. 
MANCHESTER I 2  ENGLAND 

/ACIDS> I I I I I  1 
OLEUM I . 

I SULPHURIC 
SCIENTIFICALLY 

I 
BATTERY 

PREPARED FOR . 1 
I HYDROCHLORIC 

TRANSPORT- I 
I ANYWHERE NITRIC I 
I DIPPING ACID a . 
1 SUPPLIED I N  ANY DISTILLED WATER 

Q U A N T I T Y  A N D  (PURE) 
I 

1 PACKAGE 1 
I SPENCER CHAPMAN & MESSEL 

L I M I T E D  L l l l l l l l -  4 5  P A R K  L A N E  L O N D O N  W.1 

Tel: GROsvenor 431 1 (4 I~ner) 
Works: SILVERTOWN E.6 
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. . . the highly activated 

Carbon for ALL 

Decolourising purposes 

THE CLYDESDALE CHEMICAL CO. LTD. 
142 QUEEN STREET - GLASGOW C.1 Phone: CENtral 524718 

Grams: "Cactus" Glasgow 

[ a Stainless Steel Plant and Holloware 

We are manufacturers of a I 
wide range of holloware in stain- 
less steel which finds use, because 
of its resistance to many forms 
of chemical attack, in dye works, 
chemical factories, food factories, 
laboratories and, because of its 
inherent cleanliness, in hospitals. 

We are also plant manufacturers in stainless steel, and 
will be pleased to have your enquiries for any stainless 
steel equipment. We are able to fabricate vessels for 
light, medium and severe duty as laid down in BS. 1500. 

Ask for our leaflets. 

1 The Taylor Rustless Fittings Co. Ltd. I 
Leeds 63871 112 1 Abbey IS75 

Head Ofice:-Ring Road, Lower Wortley. Leeds, 12 
London Ofice:-14, Great Peter Street, London, S.W.1 I 
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'PYREX' Beakers and 
Flasks last longer. . . 
beeause they are stronger 

Their basic strength derives from the borosilicate 
glass of which they are made, the coefficient of 
expansion of which is three point two times ten to 
the minus six, which is so low that it gives the glass 
an amazing resistance to sudden heat changes. 

This means that 'PYREX' Beakers and Flasks can be 
made much thicker, heavier and more robust, thus 
protecting them against breakage through careless 
handling or clumsy washing. 

Beakers and Flasks are the items you use most In your 
lab. They may seem almost common-place, but they 
cost money, and if you can save fifty per cent on your 
breakages by using 'PYREX' and nothing but 'PYREX,' 
then this best of all laboratory glassware becomes a 
real investment. 

You'll.Snd' PYREX'  cverywhwe, frorn the school 
to the research institrife. Eve~yhorls r(,cognises 
the ' PYREX'  qriality, andall apprc,ciate the /liin(!v 
carton parks. Insist on 'PYRLX'  to cut down 
your breakapes a d  rerl~ice yorrr costs. 

'PYREX' X l i l l  IelYI nlYA A"aMo && 
T H E  B R I T I S H  - 

L A B O R A T O R Y  G L A S S W A R E  

,- I 
S U R F A C E  
H E A T E R S  

I I Electric Heating 
& Lagging 4huit.u 

for Pipes & 
Columns ------- I 

Consist of two hinged 
halves, thus easily 1 
applied. These robust 
and reliable units are I 
made in standard sizes 
from 1 in. to 48 in. dia. 1 
and 12 in. to 60 in. 
length. For tempera- I 
tures up to 400:C., the 1 
heating surface 1s made 
from glass fibre, whilst I 
quartz cloth is used for 
temperatures up to 1 
800°C. Ample thermal 
insulation ensures high I 
efficiency. I 

Cut-outs can be provided, special 
shapes can be catered for, like the 
double curved swan necked 
jacket shown in the illustratlon, 
heat Input can be graded. i 

I ------- 
F o r  f l a m e p r o o f  1 
a r e a s ,  l s o j a c k e t s  
type FJM are made, I 
using steel sheathed 
heating e l e m e n t s ,  I 
flameproof termina- 
tions and controls. I 
Please ask for leaflet 1 
JAC, and descrip- I 
tions of our other 
e l e c t r i c  s u r f a c e  
heaters for vessels, I 
drums, valves, as I 
well as Isotapes for 
pipe lines. I 

Do call at our ,- - - - - - - - -1 
exhibibon stands: I 

Electrical Engineers, Earls Court, No. M7. 9-13th April 
Instrument E.xhibition, Olympia, No. 920. 7-17th May 

JAMES A JOBLING & CO LTD 
Wear Glass Works Sunderland ~ i m i t e d )  

1HL ONLY MAKERS OF PYREX' BRAND GLASS IN THE UNITED KINGDOM ,n'll. fc,,cl,;,:l,: 1 Barnet By-Pass, Boreham Wood, Herts. Phone: ELStree2817/9 
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GLASS E N A M E L  L I N E D  
C H E M I C A L  P L A N T  

A Complete Plant 

If you have an EFFLUENT or SEWAGE 
TREATMENT problem we can be of assistance 

We are Manufacturers of ALUMINIUM 
SULPHATE-the use of which is frequently 

an essential step in the process of 
producing a satisfactory liquid effluent. 

May we examine your present 
effluent and offer our advice? 

or a Single unit IRON BRIDGE WORKS ;;,& 
T. & C. C L A R K  & C O .  L T D .  

W O L V E R H A M P T O N  I W I D ~ E ~ . L A N C S . ~ ~ ~ ~  n - - 

G r r m r  Clark. Wolverhampron. 

the twelve 
labours 

The second task given t o  Hercules 
by Eurystheus was t o  round-up and 
destroy the wild man-eating horses- 

1 and their cruel exploiter, Diomedes, 
King o f  Thrace. 

Hercules contrived the death o f  
the King (after capturing the horses 
in their mountain fastnesses) by throw- 
ing the head monarch into their 
corral. Afterwards he turned the 
horses loose individually and other 
wild beasts devoured them in turn. 

COMBINATIONS' OF 

PROCESSES PRODUCE 

C H E M I C A L S  

FOR I N D U S T R Y  

T H E  S T A V E L E Y  I R O N  & C H E M I C A L  C O  L T D  n e a r  C H E S T E R F I E L D  



6 April 1957 CHEMICAL AGE 

used in the manufacture and formulation of a 

wide range of important products, including 

dyes 

morpholine 

I non-ionic detergents 

spinning lubricants 

foam stabilizers 

I shampoos 

accelerators 

synthetic lubricants 

hydraulic fluids 

The materials can also be used as 
humectants, plasticisers and mould release agents 

Full information and samples on request to: 

A wlrolly-owned subsidimy of Petrochemicals Linlited 

SOUTHERN DIVISIONAL SALES OFFICE 

76 STRAND, LONDON, W.C.2. 
Telephone : COVent Garden 301 1 

NORTHERN DIVISIONAL SALES OFFICB 

1441146 DEANSGATE, MANCHESTER 3 
Telephone: Blackfriars 4852 

170 Piccadilly, London, W.1. 

Telephone: MAYfair 6618 
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with 

BERYLLIUM COPPER 
SAFETY TOOLS 

Beryllium Copper Safety Tools, by reason of their comparatively high thermal conduc- 

tivity, have little tendency t o  spark and can be employed with confidence in dangerous 

atmospheres. The great strength and hardness of 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 Great Britain 

BERYLLIUM & COPPER ALLOYS 
(SAFETY TOOLS) LTD. 

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

Manufactured by 

TELEGRAPH CONSTRUCTION & MAINTENANCE Co. LTD 
TELCON WORKS . MANOR ROYAL CRAWLEY . SUSSEX 
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URANIUM OUTLOOK 

I N THE NEXT FIVE YEARS Great Britain is to buy 115 million dollars' worth 
of uranium from Canada for the expanded U K  nuclear power pro- 
gramme. This announcement was made last week after the Prime 

Ministers of Britain and Canada met in Bermuda for joint talks. At the 
same time the Atomic Energy Authority in London announced its readi- 
ness to buy annually in the Rhodesian Federation chemical concentrates con- 
taining 500 tons of uranium oxide. 

Contracts are to be offered covering a ten-year period from the coming 
into production of a mine, provided that the end date of the period does not 
extend beyond 1972. It is also expected that the Authority will undertake 
to purchase in any one year uranium-bearing ores containing up  to  a total 
of 100 tons of uranium oxide from small producers. Rhodesia in return 
has agreed that the Authority shall have a first option on any supplies of 
uranium which are available for export. 

The importance of the Canadian-UK uranium agreement is that i t  will 
allow the UK to develop her nuclear programme to the fullest possible 
extent. Prior t o  this the US had first call on almost all Canada's uranium 
production, which prevented the UK coming to any arrangements with 
Canada. 

This deal is also important for the uranium producers since it will permit 
them to go ahead with expansion schemes for production and treatment 
plants. US contracts with Canada expire in 1962. However, the UK supply 
position after 1962 has already been mentioned and further discussions are 
to take place. 

Of significance is the fact that the agreement not only means the UK will 
receive an average of between 700 to 1,000 tons of uranium metal a year 
from Canada during the years 1957 to 1962, but the UK will be a contrac- 
tual customer in the control of the world's largest source of uranium. 

Estimated production of uranium oxide by 1958 from the main sources 
is as follows: 

Short tons 
Canada 14.500 
US 10,000 
South Africa and Belgian Congo 5,500 
Australia and others 3.000 

Total 33,000 
No lack of demand for uranium is expected. Indeed, it has recently been 

estimated that 50,000 tons of the metal will be required to supply the 27- 
megawatt capacity nuclear power programmes of the UK. the Euratom 
countries, Japan and the US alone, which covers periods ranging from eight 
to ten years as from this year. The expanded UK nuclear programme alone 
will require the use of between 7,000 and 10,000 tons of uranium metal for 
the initial charges of uranium fuel for the reactors of the 19 nuclear power 
stations. Altogether it is estimated that UK uranium fuel requirements for 
peaceful purposes will be at least 13.000 to 14.000 tons of the metal during 
the next eight years up to 1965. 
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NEW INDUSTRIAL CHEMICALS 

I NVESTIGATIONS by the chemistry department of 
Birmingham University on fluorine compounds may well 

provide the chemical industry with new raw materials for 
producing fibres, plastics, lubricants and dryers. 

I t  has been revealed that the department has been able to 
substitute fluorine for hydrogen in benzene, to give fluoro- 
benzene, and using this raw material almost all coal-tar 
chemistry can be repeated with the production of sub- 
stances having possibly outstanding characteristics. Chief 
attraction of the fluorine compounds is their great chemical 
stability. 

The new products have been made possible by the 
development of a gas chrorhatography apparatus. This 
employs a new technique which is considered to have very 
useful applications in small-scale commercial production 
of specialised products and in the recovery o l  low-boiling 
liquids, such as solvents and blending agents used in a 
number of industries. 

These research investigations, which are assisted by 
Government subsidies, are of considerable interest to 
industry. The department, however, is unable, through lack 
of money, to provide sutficient quantities of the new com- 
pounds for industry to carry out adequate tests, but it is 
hoping the Government will assist by providing money for 
establishing pilot plant production. 

At  present, the department is investigating non-innam- 
mable anaesthetics and new drugs. Utilisalion of sugar and 
the resulting production of a wide range of fibres, dyes, 
drugs, rayon and acetate plastics have been studied by the 
department with consequent stimulation of interest in sugar 
cane as a raw material of the future (see CHEMICAL AGE. 
15 December 1956, pages 441 and 443). 

Fibre from sugar has already been investigated by one 
industrial concern with favourable results. Economic 
evaluation, however, has not been possible as means of 
producing sutficient quantities are lacking. 

Stimulation of nature's photosynthesis techniques which 
has been included in the Department's research programme 
has resulted in a greatly increased rate of production of 
large, tough carbohydrate molecules, required by industry 
for factory production. 

FOOD DYES IN THE US 

I N CHEMICAL AGE of 29 September 1956 (p. 574) it was 
reported that the US Food and Drug Administration had 

prohibited the use of the coal-tar dyes F D  & C Orange 1 
and 2 and F D  & C Red 32. Now it is likely that four more 
dyes used in food, F D  & C Yellow Nos. 1, 2, 3 and 4, will 
be banned from use if the Food and Drug Administration's 
proposed rule goes into effect. 

From 1950 FDA has been investigating certified food 
colours. The four yellow dyes in question have not pro- 
duced harmful elrects in humans, but certain animal test 
findings have led the FDA to  propose that their use in 
foods should be prohibited. The dyes, however, will still 
be permitted in drugs and cosmetics for external use. 

US law (i.c. Food, Drug and Cosmetic Act) regarding 
colowing agents added to food, states that these must be 
proved ' harmless and suitable for use.' The word ' harm- 
less,' however, has not been fully defined, and the FDA 
and a US court of appeals consider that it must be in- 
terpreted to  mean harmless under any conditions of use. 
It is of interest to note that the FDA can take no legal 
action against excessive use of colours from any batch 
that has been certified for use. 

Top priority has been given to  FDA's current investi- 
gation into the more widely used food colours and parti- 
cularly t o  the above mentioned yellow dyes. Yellow Nos. 
3 and 4 in the US are mainly used in margarine and other 

dairy products such as cheese, and in 1956 the F D A  certi- 
fied 27,000 Ib. oC Yellow No. 3 and 38,000 Ib. of Yellow 
No. 4. A comparatively small amount of Yellow No. 1 
was certified (1,100 Ib.) mostly for export while n o  Yellow 
No. 2 was produced in 1956. 

In the US, the National Milk Producers' Federation state 
that coal tar yellow dyes are little used today in butter. 
Margarine manufacturers have not commented on the pr* 
posed ban. I t  is suggested by an US industry spokesman 
that FDA's tests have been carried out at too high a level 
and i t  is considered that a t  normal levels of use n o  harm 
has or will result from these four yellow dyes. US dye 
manufacturers will, it is believed, propose legislation to 
define clearly FDA's right to establish levels of use and 
tolerances for food colours. For the present, the industry 
will oppose the FDA proposed ban. 

Vegetable colours are also being considered by the FDA 
for a t  the end of January the FDA announced that 
natural vegetable dyes, such as natural carotene and 
caramel, would be exempt from certification. This poses 
the problem o l  synthetic carotene for under the FDA plan, 
this would have ro be certified. A coal tar colour is com- 
posed of or contains, chemicals derived from coal tar and 
by this definition synthetic carotene is a coal tar dye. 
Obviously the definition of coal tar dye requires t o  be 
modified and brought up to date to overcome such diffi- 
culties. These FDA actions are in line with the U K  
Government committee which has recommended that only 
a restricted list of dyes should be used for colouring food. 

CO-OPERATIVE GROUP RESEARCH 
Y MEANS of a series of surveys the National Science 
Fou~idation o i  the US hopcs to provide the first overall 

view of scientific research and development in the US. 
A report of such a survey, on ' Research by co-operative 

groups,' prepared by Batelle, has just been issued by the 
Foundation. It reveals that in 1953, 543 co-operative 
groups-trade organisations, professional and technical 
societies, agricultural co-operatives, and research-educa- 
tional co-operatives-spent $21 million for research and 
development. It is of interest to note that most of this 
sum was for technical research and development, mainly 
in the chemical and engineering sciences. About 70 per 
cent of the money was spent for applied research and 30 
per cent for basic research. 

Of thc various groups studied, it was found that pro- 
fessional and technical societies devoted most funds to 
basic research, while tradc associations, as would be expec- 
ted, tended to spend most for applied research. 

Tradc associations accounted for 60 per cent of expendi- 
tures, agricultural co-operatives 15 per cent, professional 
and technical societies 10 per cent, and research-education 
co-operatives five per cent. Expenditures by industrial 
organisations ranged iron1 less than $100 to nearly $1.7 
million. One-third of the reporting organisations (173) 
spent sevcn-eighths of the total dollar volume of group 
research ($18 million). 

This report would appear to be significant not only by 
virtue of thc determination of the volume of research car- 
ried out by co-operativc organisations, but also by indi- 
cating the influence which such research support has upon 
research policies and practicc. particularly in industry. 

MOTHPROOFING OF WOOL 
According to a statement by Mr. T. G. Carter, chairman 

of the Australinn Wool Bureau, scientists of the Inter- 
national Wool Sccretariat are reported to have developed 
a process which successfully mothproofs wool. Details of 
the process are to be announced within six weeks. 
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UK Synthetic Rubber Output will Total 
80,000 tons by end-1958 

Dunlop Director at  London Symposium 

W ITH plants now coming into 
operation and new ones soon to 
bc built the UK will shortly be 

es*rnt~itlly indcpendcnt of other countries 
for the supply of synthetic rubbers. By 
the end of next year, British synthctic 
rubbers of various types will probably 
be manufactured at the rate of over 
80,000 tons a year. 

This was stated by Mr. E. A. Murphy, 
director of re\earch. central research 
divis~on. Dunlon Rubber Co. Ltd.. at the 

close relationship between Ameripol SN 
and Hevea rubber such that direct substi- 
tution of one for the other can be made 
in practically any application. 

T o  date two groups of 11 x 20 heavy- 
duty bus and truck tyres have been made 
and tested and more than 2 million miles 
of road testing has been carried out with- 
out a failure. It is considered that Ameri- 
pol SN is a potential replacement for all 
or part of natural rubber in tyres. 

first lntcrnationnl Synthetic Rubbcr 
Sympobium, held in London 1:tst week (szc 

New Italian Elastomers 
;~lso CHEMICAL AGE. 30 March page 559). Preparation of linear polymers was the 

Speaking of  the future outlook, Mr. subject chosen by Professor Giulio Natta 
Murphy said that although the largest of the Industrial Chemical Institute,Milan 
competitor of natural rubber, GK-S. was Polytechnic. Partially isotactic (20.25 per 
not able to rc~lace.  for cxamnlc. large cent crystalline) polymers of alpha- 
truck tyres, scient~fic progress did not 
stand still. He referred to the reports on 
polyisoprene and polybutadiene rubbers 
now in the early atagcs of development 
and to the introduction of new catalytic 
methods which yield polymcrs of greater 
molecular precision. Of greatest interest in 
this field was the work of Ziegler anJ 
Natta on the polymerisation of olclinrs 
and diolefines. the Alfin polymerisation ol 
dienes, and thc polymerisation of 
olefines on solid bed catalyst systems in 
the Standard Oil of Indiana and Phillips 
processes. Olefines generally gave high 
melting. crystalline and fibre-forming 
polymers with these new catalyst systems 
but it was possible to prepare catalysts 
which. although still possessing the 
desirable features of directive catalysts. 
gave rubbery polymers. It was the% 
materials which were of considerable 
potential interest because of the low cost 
of the basic olefinic materials, such as 
ethylene and propylene, from which they 
are derived. 

In conclusion. Mr. Murphy said that 
there was a growing demand for rubber. 
both natural and synthetic. He suggested 
also that modern biochemical research 
now being applied in Malaya and else- 
where would lead to considerable 
improvements in the quality of natural 
rubber and its economic developments. 

Ameripol SN Rubber 
A paper by the B. F. Goodrich 

Research Centre Staff for Goodrich-Gull 
Chemicals Inc., was presented by Mr. 
Robert P. Kenney, European dircctor. 
chemical activities, B. F. Goodrich Co. 
This dealt with Ameripol SN (cis-l.4- 
poly-isoprene), produced by polymerisn- 
tion of isoprene using a Ziegler-type 
catalyst. 

The identity of Ameripol SN with 
Hevea rubber hydrocarbon has been esta- 
blished by infra-red absorption, phase mi- 
croscopy, second order transition methods 
and X-ray dillraction methods. Osmotic 
pressure and solution viscosity methods 
have indicated molecular weight and 
structure. Compounding has shown a 

olcfines, consisting of stereoblocks, show 
in orientatcd state elastic properties 
(reversible elongation of 100-200 per cent) 
and high tensile strength, as a conse- 
quence of a chain aggregation (acting as 
;I physical thermolabile vulcanisation) 
connected with crystallinity. 

High resilience is shown by ethylene- 
alpha olefine homogeneous polymers. 
From these, vulcanised rubbers have been 
obtained having tensile strength of up to 
3kg.lmm.' elastic elongation higher than 
500 per cent, good resilience and good 
chemical and abrasion resistance. Copoly- 
mers of alpha-olefines with small amounts 
of diolefines have also been prepared. 

Self-reinforced Elastomers 
Chemical, physical and rheological pro- 

perties o l  self-reinforced elastomers were 
described by E. E. Gale, of the Sales and ' 
Technical Service Division. Polymer 
Corporation, US. 

Cis-trans 
Ratio of I ,CPolybutadienes 

Physical properties of vulcanised 1 :4- 
poly butadienes ranging from 95 per cent 
cis to nearly 100 per cent trans configura- 
tion have becn investigated by Dr. Gerard 
Kraus, of Elastomer Reinforcement 
Research Phillips Petroleum Co., with 
co-authors Dr. J. N. Short and Mr. 
Vernon Thornton. Vulcanisates of all 
1.4-polybutadienes with IS per cent or 
mole cis content are rubbery at  ordinary 
temperatures. Polybutadienes having 93 
per cent of trans content yield tough 
leathery crystalline vulcanisates at 
80°F which at  moderately high tempera- 
tures become rubbery. 

Cis-forms have been found to have 
excellent resilience and low hysteresis 
even at temperatures of -40°F. Poly- 
mers with 87 to 82 per cent cis content 
remain rubbery down to their brittle point 
(Ca-85°C). Vulcanisates of 70 to 80 per 
cent trat~s-polybutadienes show crystal- 
linity over a wide range of temperatures. 
Resilience at  low temperatures is said to 
be somewhat better than GR-S. 

.................................................... 
S Y N T H E T I C  RUBBER ! 

LANDMARKS*  

1913 By this time several UK patents 
covered production of diene mono- 
mers; progress had been made in 
their polymerisation. 

1930 ICI file patent on high pressure 
polymerisation of elastomer form- 
ing monomers (BP 365,102). 

1934 Black synthetic rubber shown a t  
opening of ICI Blackley labora- 
tories. Dunlop carry out research 
in field of thioplasts. 

1936 ICI begin major research project 
to become free of IG Farben 
patents; most promising rubber 
was methyl methacrylate--sub- 
mitted to Dunlop for evaluation. 
Importance of carbon tetrachloride 
as modifier of polymerisation was 
discovered; outstanding results 
were obtained by copolymerising 
2-chlorobutadiene with l-cyano- 
butadiene. 

1939-1945 Vinyl polymerisation was 
greatly speeded by ICI with mix- 
tures of oxidising and reducing 
agents (essentially the Redox 
system). A new route for buta- 
diene manufacture was found 
using 2-3-butylene glycol as start- 
ing material. Butadiene polymeri- 
sation was studied by Dunlop. ICI 
worked on condensation rubbers 
such as Vulcoprene A (a di-iso- 
cyanate-modified polyesteramide) 
and thioplasts. Dunlop showed 
interest when Far East latex sup- 
plies were cut off. Thiokol was 
produced. 

1948 Petrochemicals developed 'Cata- 
role ' cracking process, yielding 
small quantities of C, hydro- 
carbons including butadiene. 

1952 First batch of cold rubber made. 
1953 UK firms began construction of 

monomer and synthetic rubber 
plants. 

* From Mr. E. A. Murphy's paper. 

New Elastomer Family 
Mr. R. M. Pierson and co-authors of 

the research division, the Goodyear Tire 
and Rubber Co., gave details of a versa- 
tile family of elastomers which has been 
prepared by free radical addition of 
 lipha ha tic mercaptans to the double bonds 
of diene polymers. High saturation levels 
were readily achieved without degradation 
of the basic polymer chain. Technology 
and kinetics are said to be similar to 
ordinary emulsion polymerisation. 

A wide range of compositions and cf 
physical properties were attained in the 
adducts by varying the nature of the base 
polymer, the mercaptan used and the 
extent of saturation. In general, resistance 
to ageing. ozone attack, heat, solvent 
swelling and to permeation by gases 
increased with increasing extent of satura- 
tion. A highly saturated methylmercaptan 
adduct of polybutadiene showed diffusion 
resistance better than butyl, solvent 



598 CHEMICAL AGE 6 April 1957 

swelling intermediate betwccn neoprene 
and nicdium nitrile content butadiene- 
acrylonitrite rubbcrs and ozone resistance 
comparable to better commercially avail- 
able saturatcd rubbcrs. 

Adducts with 85 per cent saturation 
levels could be cured in same way as base 
polymers. High saturation lcvcls rcquircd 
actuated or 'butyl-type' curing systcms. 

Synthetic Rubber Auxiliaries 
Organic auxiliary materials werc 

reviewed by Dr. W. Mc. G. Morgan. 
development division Monsanto Chemi- 
cals Ltd. He stated that carbon black 
remains as yet a unique reinforcing filler, 
However, development of high-styrene 
rubber reinlorcing resins had opcned the 
way to the production of hard-wearing. 
low-gravity light-coloured stocks, which 
were finding increasing use in place of 
leather. 

New Type Neoprene Latex 
Neoprene latices were discussed by 

E. P. Hartsfield and a new type of neo- 
prene latex-Type 750 which is claimed 
to havc outstanding stability to storage, 

mechanical action and compounding- 
was described. It produces films charac- 
terised by low modulus, improved hot 
properties and resistance to stiffening duc 
to crystallisation. 

Polyurethane Rubber 
Section lcadcr of the main rcsearch 

laboratory Farbcnlabriken B ~ y e r ,  AG, 
Dr. Erwin Muller considered particularly 
polymerisation with polyalcohols, such 
as glycol and diamines. '1.0 achieve tech- 
n~cally valuable properties for every di- 
isocyanate the suitable glycol or diaminc 
had to be found, he reported. New 
combination possibilities between di-iso- 
cyanates and polymcrising agents werc 
mcntioncd. 

Oil-resistant Rubbers 
Oil resistance of nitrile and acrylic 

rubbers was discussed by S. Mottram, and 
P. H. Stnrmer. of the Technical Servicc 
Laboratory, British Geon Ltd. Invcstiga- 
tions havc shown that this is dependent 
on the chemical nature o l  thc raw 
polymer. Properties other than oil resis- 
tance may bc modified or enhanced by thc 

New Synthetic Rubber Plant Will Come 
on Stream Next Year 

T HIS new synthetic rubbcr plant, in the foreground). Behind this is the 
shown hclow as a model, will go on butadiene concentration plant (Esso 

stream at Hiils, West Germany in proccss) in which copper ammonia 
summer 1958, state Chemische Werkc acetate is used. Next is a storage unit and 
Hiils. It will produce 45.000 tons of cold then the polymerisation and the process- 
rubber a year. Site of the plant now ing plant. Finished rubber warehouse i~ 
under construction, measures 600 metrcs in the background. 
long by 250 metres. Workforce will total Professor Paul Baumann, managing 
only 400 as production will be fully director, of the company gave a papcr at  
automatic. the first International Synthetic Rubbcr 

Thc ncw cold rubber is butadicne Symposium held in London last wcck 
styrenc copolymcr. The butadiene is madc dealing with the latest developments in 
from n-butane by rehydrogenating using the synthetic rubber field (CHEMICAL AGE. 
the Houdry process (this will take placc 30 March, page 559). 

Hiils, West Grr- 

,,6, plrrrlts for dehydro- 
genation, hrrtoilierrc 

age, polyn~erisatiorr 
and warelrolise 

incorpor:~tion of val-ious compounding 
ingredients; e.g., fillcrs, particularly car- 
bon black, improve tensile properties and 
plasticiscrs improve flexibility at low 
tcrnpcraturcs. Blends witn p.v.c. arc 
statcd to olfcr resistance to ozone and 
rcducc inflammability while retaining 
good oil resistance. Blending with other 
rubbcrs improves processing. 

Silicone Rubbers 
Rcccnt developments in silicone rubbers 

werc dealt wilh by Philip C.  Servais of 
the Silastic scction, product cngincering 
labor;~tories, Dow Corning Co. and Dr. 
1. H.  Rilcy, technical service department, 
Midland Silicones Ltd. They statcd that 
vulcanisation is now possible by thc reac- 
tion of vinyl groups with sulphur, by the 
use of mctal catalysts at room tempera- 
turc and by irradiation. Extruded or 
calendered silicone rubber can be 
vulc:~niscd in seconds at 650°F. 

Butyl Rubber Vulcanisates 
Kclationship of polymer structure to 

propcrties of butyl rubbcr vulcanirates 
was the subject of Dr. W. L. Dunkcl ~f 
Enjay laboratories with co-authors, Mr. 
W. C. Smith and Mr. R. L. Zapp. A 
tcchniquc was reported which can be 
utilised in compounding butyl to obtain 
vulc~~nisalcs with incrcased resilience and 
improved dynamic properties. This con- 
skts of eitlicr thcrmnl or chemical interac- 
tion of the polymcr with carbon black. 
Co-vulcanisation o l  butyl with Bunga-S 
and natural rubbcr yields semi-cbonite 
compounds. 

Butyl-Polymers for Tyres 
In a papcr on the status oC butyl tyres 

in thc US. Mr. D. 1. Bucklcy rcportcd that 
thc problem of resilience had been solved 
by clicmic;~lly-promotcd heat treatment ci 
polymer-pigmcnt systcms. A butyl latex 
ENJ-B-I2 which was found to bc 
applicablc 11s cord trc:ltnicnts for both 
rayon :~nd nylon is now :ivailable in pilot- 
plant qu;lntitlcs. 

Kcsearch in vulcanisation rates has pro- 
duccd acccler:~tcd systems showing signi- 
ficant ratc incrcascs of vulcanisation of 
butyl compounds. A new butyl polymer 
ENJ-I-I  I is said to opcn up new areas 
of compounds capable of rapid vulcanisa- 
tion. 

Glycerine Increases Vinyl 
Polymerisation Rate 
KESEAKCII at thc Polytechnic Institute of  
Brooklyn, New York, has shown that 
glyccrine has a marked effect on the 
reaction rates of diffusion controlled 
chcmical reactions. Glycerine increases 
thc local viscosity of the reaction solution 
and hcncc influences the velocity of 
reaction. 

Rcsults show that increasing the 
glyccrine content markedly alters the rate 
of polymcrisation of vinyl compounds, the 
rate of clotting of blood. the fluorescence 
of diphenyl methane dyes and the rate of 
photobleaching or dyes. 

Both the rate of vinyl polymerisation 
and the molecular weight of the resultant 
polymer are incrcascd by the introduction 
of glyccrine. 
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* FOR 107 years without a break, Dart- 
moor has housed criminal offenders. For 
many years before 1816 it was used to 
hold first French and then American 
prisoners-of-war. But Dartmoor's claim 
to fame has not rested solely on the fact 
that it is ideally sited for purposes of in- 
carceration. The buildings were closed 
from 1816 to 1846 and then for a brief 
interlude of four years-until 1850-th:y 
became a chemical works. Alemb~c 
would like to hear from any reader who 
can tell him what uromuted this out-ol'- 
character change, what' chemicals weii: 
made on the 'Moor '  and who was res- 
ponsible for what must have been the 
bleakest chemical works in history. 

*LAST WEEK'S reference in CHEMICAL 
AGE'S survey of Lancashire and Cheshire 
to the fact that ICI's pharmaceutical 
division was building new research 
laboratories in Alderley Park, calls to 
mind the 500 year association of the 
Cheshire beauty spot with the Stanley 
family. 

Lord Stanley of Alderley sold his 
library and much of his furniture to meet 
death duties when he succeeded to the 
title in 1931. The house was demolisFd 
and he lived in a small separate wlng. 
The whole estate of 4,600 acres was sold 
in 1938 and it was then broken up. 

Most of the 350-acre park, now owned 
by ICI, is being farmed. The shell of 
the laboratories is completed and the 
buildings should be opened by the end 
of the year. One of England's most 
gracious and stately home will then have 
become one of the country's most 
modern research laboratories. 

* EAST Germany's 250,000 chemical 
workers are giving their Communist Gov- 
ernment a considerable headache. Party 
secretary at Halle, Fran Bruk, in a recent 
article in Nrrres Derrtschland, the offi- 
cial newspaper, complains some chemical 
workers have adopted the view that East 
Germany must be incorporated in the 
Federal Republic to give the workers a 
better living standard. 

* ' T H E  DISTILLATE of the acid that is 
eating into the structure of our trading 
position today ' is described by Sir Miles 
Thomas, chairman of Monsanto Chemi- 
cals, in an article published in the Sorrrlr 
Wales Echo last week. He does not be- 
lieve that sheer greed or insiduous politi- 
cal influence are responsible for the cur- 
rent industrial unrest. 

The problem is more fundamental and 
Sir Miles sees it as a lack of proper 
understanding of industrial finances. Who 
is to blame'? He declares 'We of the 
management classes must accept a largc 
measure of responsibility. . . . The gap 
between employer and employee has 
widened nlarmingly since world war Z.' 

Employers have done precious little to 
stem the demand for higher wages. 

The solution: a change in the attitude 
that starts with the amployers, is ex- 
plained to union leaders and then, more 
important, to the workcrs. Employers 
must do far more to educate their work- 
ers; they must spend much time and 
money cultivating public relations and 
they must keep the workpcople in the 
picture ' in respect of the make-up of our 
prices.' 

* I T  would be interesting to see a com- 
parison of c:tpital now teing spent by 
various industries on new buildings and 
plant. Certainly, chemicals would figure 
high on the list. An example of recent 
'hustle' building in the industry comes 
from BB Chemical Co. Ltd., whose new 
three-storcy ofice block was opened on 
24 March at Ulverscroft Road, Lciccster. 
From the date of the contract being 
signed, the ofices were built and ready 
for use in the space of 52 weeks. 

f AVERAGE wcckly earnings for all 
workcrs in the chemical industry in 1956 
is given by the Ministry of Labour as 
£10 8s 5d, the lowest rate of a list t.f 
nine industrial groups. Highest paid 
jobs (average of :111 workers) were mctol 
manufacture ($14 10s hd) and in the 
clocks (£13 10s 9d). This might come as 

;I surprise to chcmical manuiiacturers who 
have always maintained that their work- 
ers were comparatively well rewarded. 

The position is considerably changed. 
howcver, when the comparisons of aver- 
age weekly exrnings are confincd to adult 
men; in this case the chemical industry 
ligurc is f 12 0s 8d, fifth in the list behind 
pdpcr and printing (f13 13s 9d); metnl 
manufacture (£13 8s Od); engineering. 
shipbuilding, electrical ( f l ?  13s 5d); and 
vehicles (£12 I l s  8d). 

*CHEMICAI. employers have for long 
enjoyed good rcl:~tions with their work- 
pcople. Latest evidence of this comes 
from Billingham, whcre last week Dr. 
S. W. Snundcrs, joint managing director 
of that ICI division, said that one in 
every three cmployces had long-service 
:~w:~rds. Mr. T. C. Robinson. engineer- 
ing works manager, added that over 
7.000 had so far qualilied for awards in 
the division and that by 1959, about 
1.100 men would be qualifying each year. 
The division employs a total of 13.000 
men. 

* S I I L L  concerned over the Soviet action 
in Hungary, Waterford dockers are to 
discuss a resolution calling on them not 
to dixhi~rge cargoes ol Russian potash. 
Ships concerned are said lo have  bee^ 
loadcd :lt Hamburg. although their car- 
goes originated from Russia and were 
s:rid lo be ' the product of slave labour'. 
Many will find this scntiment comrnend- 
able. but one that stems from muddled 
thinking for there is no doubt that suc!~ 
action hits the importing firm as much 
as the Soviet Union. 

SYNTHESIS OF PENICILLIN 
ANNOUNCED BY US CHEMISTS 

C H E M I ~ A L  synthesis of penicillin ha5 
now been accomplished at  Massachusetts 
Institute of Technology by Dr. John 
C. Sheehan, and Dr. K. R. Henery-Logan. 
Dr. Sheehan began his penicillin research 
investigations in 1948 and final results 
have now been announced in the J .  Amer. 
Chem. Soc.. 11 March issue. 

Novel reactions and technology which 
are expected to prove of value in solving 
other chemical problems, are used in the 
Sheehan process. It consists chiefly of 
a series of reactions of room temperature 
or below. The crucial stage occurs when 
a carbon atom is bonded to a nitrogen 
atom, completing the structure of the 
final product, phenoxymethyl penicillin, 
which is known as penicillin V, the orally 
effective form of the antibiotic. 

It is not thought that the new chemical 
method will be cheap enough to compete 
with the established fermentation process, 
but it is hoped that the new forms will 
prove effective against organisms now re- 
sistent to natural penicillin and against 
a wider variety of infections. New peni- 
cillins may also have less tendency to 
produce allergic reactions. 

This research on thc chemical synthesis 
of pcnicillin has been aided financially 
by Bristol Laboratories of Syracuse, New 
York, US. Further research is being 
conducted by Merck, Sharp and Dohme 
Research Laboratories where 10 ncw 
types of the synthetic penicillin were pre- 
pared. It is stated that thcse types are 
all antibiologically active and could not 
have been obtained through the fermen- 
tation process. 

Gibberellic Acid for Research 
Small quantities of gibberellic acid are 

now being oll'ered to research workers 
interestcd in pl:lnt-growth stimulators, by 
Pfizer Ltd.. Folkestone. The Pfizer 
organisation produces gibberellic acid by 
fermentation processes. 

Experimental evidence so far available 
in the US indicates that gibberellic acid, 
when spri~yed on plants or trees, can 
result in a doubling or trebling of linear 
growth in a fcw weeks. The effects are 
said to be most spectacular with 'dwarf' 
varieties. indicating an important associa- 
tion with genetic structure. 
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PLASTICS AGAINST CORROSION 
Properties and Uses of Synthetic 
Materials in Chemical Engineering 

R ECENTLY, plastics have begun to purposes whcrc its relatively limited 
play a substantial part in the pre- mechanicel strength is not a handicap, 
vention and control of  corrosion i.e. I'or pipelines, troughs and valves, 

and, together w ~ t h  rubber compounds, ccntr~I'ug:~l and axial flow fans and fume 
are probably the most promising group of and air condirioning ducting. 
materials available to the chemical engi- An outstanding property of p.v.c. is ~ t s  
ncer for this purpose. cxcellcnt abrasion resistance and because 

Most plastics materials are inherently of this it is being specified for lining 
revstant to chemical attack and a few of chutes and :IS backing plates for belt con- 
them, notably polytetrafluorocthylcne vcyors in the chcmical industry. Rigid 
fp.t.f.e.), are inert to the majority of p.v.e. is used for constructing acid dip 
chemicals met with in thc industrial field. tanks, and for lining steel or concrete 
However, the virtue of  corrosion resir- t:lnks. Unt i l  recently i t  was difficult tn 
tance alonc docs not imply that a particu- use rigid p.v.c. for lining steel tanks due 
lar material is, or could be, a univers;~l to the fact that the coefficient of expan- 
choice; equally important is the require- sion of rigid p.v.c. is about seven times 
ment that the matcri:ll can bc fabricated that of  steel and this meant that, in 
into the structure necessary, whether large scrvice, rigid p.v.c. linings frequently 
or small, or of complcx shape. 

One of the principal advantages of 
plastics is that they can be produced in 
a great variety of forms. Polyvinyl 
chloride, for example, can be calendered 
to flexible film, 01- pressed out as rigid 
or flexible shect, or produced in block 
form; i t  can be extruded into flcxible or 
r i gd  profiles of virtu:~lly any shnpe-tuh- 
ing of  15 in. di;~mcter is now common- 
place; i t  can be ~njcction moulded with 
accuracy; i t  can be expandcd to give 
flexible or rigid sponges; i t  can be 
formulated into pastes for spreading and 
coating. Not all pla\tics are available in 
all these forms, of  coursc, neither are 
they all as resistant to chemical attack as 
p.v.c.. but it should be clear that this 
versatility i\ of grcnt value to thc corro- 
sion engineer, whose problems cover a 
very widc range of situations and condi- 
tions. 

Varying Properties of Plastics 
Before dcaling with the indiv~dual 

plastics in detail i t  should be rcmcmbered 
that thcrc are two principal mcthods of 
varying the properties of  plastics: bv 
'tailoring' the hasic polymer, or by 
judicious compounding o l  the polymer 
with othcr suhstanccs. 

Compounding of p.v.c. with other 
materials is now stand:~rd practice and. 
depending on the ndditivcs, compounds 
can be produced ranging from soft and 
rubbery-like matcrixls to tough and 
extremely hard subst~nccs. This point 
has been strcsscd in order to make cle:lr 
that, while compounding has m:tny 
advantages. a major di3advant:lgc i.; thc 
fact that the chemical rcsistnncc of x 
plastics material may oftcn bc reduced 
by the addition of  materials such as 
plasticisers, stabiliscrs and so on, which 
are not themselves especially resistant to 
chemical attack. 

V ~ I I ~  Mntrr;ol,>: As lnay have bccn 
gathcrcd. p.v.c. and its associ:~tcd poly- 
mers and compounds comprise the mo5t 
important group of plastic5 at present in 
chemical pl:lnt. By virtue of  its physical 
propertiec i t  has hccomc the principal 
material uscd hy fabricators of  chemical 
plant and, in general, it is uscd for all 

broke down due to the stresses set up  by 
unequal expansion, particularly where 
w:lrm liquids were being handled. 

For certain applications loose insert 
linings, suitably reinforced, have been 
trlcd, but thesc have proved to be 
cxpensivc. Where conditions are not too 
scvcre, lightly plasticised p.v.c. linings 
have hccn employed with considerable 
succcss. and another way of overcoming 
thc difficulty has been to use a laminate 
of  rigid and soft p.v.c., thus putting a 
layer of  soft matcrial hctween the lining 
and the mctal to take up the differential 
expansion. (For oxidising liquids, such as 
96 per cent nitric acid. vinylidene 
chloride copolymer is uscd for the upper 
layer of the laminate). This, however, 
poscd certain jointing problems, particu- 
larly where vcry corrosive liquids were 
involved. 

A maior advance has been the reccnt 
introduction of rubber-modified p.v.c. 
sheet (weld rod ctc.), which has the degree 
of flcxihility ncccqsary to overcomc the 
prcvious difficulties, and this material is 
now being used for lining tanks, hoods 
:lnd covers which require a high degree 

. \ c , (  rro!r of cr~rrlrr/~~#oll?. c ~ r l  polyll~ene 
c,//lrte~rl d,rrir~ slron'irrg reinforcing bars 
/I(,/o~P ~)orrring of concrele. Co~~rfesy 

I C I  plnsrirs division 

Welding of 1-rg1~1 V y h o k  p . ~ , . c .  drrcr i~~g 
rnade ~ r p  from ~rcr ions of exlrrrded l~rhe 
try Er1rrrde.r Lld., Bracknell. Corrrtesy 

Rrrkelit[, Lfd. 

of protection against chemical attack. 
Apart from its limitations as to tem- 

perature rigid p.v.c. has three unusual 
characteristics for which allowance has 
to be made when i t  is used as a structural 
material i n  chemical plant. These are: 
notch sensitivity; elastic memory and the 
fact that its tensile strength is a function 
of the duration of the applied stress. 
The approach to construction i n  rigid 
p.v.c. is quite different from that i n  
metal and is one of the reasons why the 
use of rigid p.v.e. i n  chemical plant has 
not advanced in Great Britain to the same 
extent as i t  has i n  Germany. There, much 
of the original development work on 
rigid p.v.e. was carried out prior to the 
recent war and, since the end of hostili- 
ties, considerable technical data have been 
built up, on which chemical engineers can 
draw freely. This has enabled the 
Germans to produce vcry ambitious units 
which have up to now set a world stan- 
dard i n  chemical plant design. 

Vinyl materials are also used for sur- 
face coating purposes. Vinyl chloride1 
vinyl acetate copolymer, for instance, is 
extcnsivcly employed i n  solution as a 
paint. Special primers are used to effect 
good adhesion to metal, and steel, brass, 
copper and even aluminium can be given 
protective coatings i n  this way. Vinyl 
coatings give excellent protection against 
fumes and splash, and their ageing pro- 
perties are also vcry good. Apart from 
chemical plant vinyl coatings find appli- 
cation i n  other fields of engineering: one 
recently reported from America involved 
the painting of  27 lock and dam installa- 
tions on the Mississippi. Here an 
important advantage is the resistance of 
the vinyl coatings against abrasion of the 
metal gates at the water line caused by 
Hoating debris, such as logs; another 
valuable asset is the rapid drying of the 
coatings, due to the fact that no oxidation 
or curing process is necessary, drying 
being achieved by solvent evaporation 
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alone. This means that dam gates can be 
painted and returned to service more 
quickly, thereby reducing maintenance 
costs. 

For extremely corrosive conditions 
coating technique is modified by using a 
top sealing coat based on straight p.v.c., 
without plasticisers. Where resistance to 
solvent or petrol is required, formula- 
tions incorporating other resins, such as 
polysulphides, are often used. 

Polythene: When plastics were first 
exploited in Great Britain for structural 
work in chemical plant soon after the 
recent war the logical material to use was 
polythene, because of its outstanding 
chemical resistance. Development in this 
country was ahead of that on the Conti- 
nent-in contrast with the situation 
regarding rigid p.v.c.-and, initially, much 
chemical plant fabrication was carried out 
in nolvthene However. although P O ~ Y -  ... = - ~ ,  ~ . 
thene is still extensiv;ly used; i t  has 
always been known to have serious limi- 
tations--quite apart from any economic 
considerations. Firstly it has not the 
rigidity of p.v.c. and, particularly for 
pipework, it requires more or less con- 
tinuous support. A second disadvantage ic 
the fact that it cannot readily be bonded 
to other materials-unlike p.v.c., for 
which several solvent-based cements are 
available. Even so, polythene is an 
automatic choice for work involving 
corrosive substances that would attack a 
vinyl material e.g. hydrogen fluoride. It 
also has many other uses. 

For Tank Linings 
Applications for polythene which have 

so far proved successful include tank 
linings (although the problem of differen- 
tial expansion has so far tended to limit 
the size); extraction hoods and ducting, 
and chimneys and wash towers. Over- 
shadowing all of these, however, is the 
use of polythene piping. Without doubt 
this has been a major success and about 
6,000 tons of polythene were used in 1956 
for this purpose. Early difficulties due to 
degradation by sunlight have been over- 
come by pigmenting with (usually) about 
2 per cent carbon black. Jointings present 
no problcm and for long pipe runs 
standard grades of piping are available 
in lengths of up to 500 ft. Cold water. 
chemical, and pharmaceutical liquids, 
foodstuffs, beer and wine are all conveyed 
via polythene piping. Large diameter 

Ducting, cowls and 
stacks for a fume 
oxtraction system at 
a preserve factory 
made from Bake- 
lite polyester and 
cpoxide resins rein- 
forced wit11 glasr 
fibre mrrrerial by 
Mendip (Chemical 
Engi~teering) Lld. 

pipclines for chemical plant and for 
elHucnt disposal are produced by centri- 
fugal casting, and apart from its corro- 
sion resistance a virtue of polythene pipe 
in this type of application is the specd 
with which it can he laid. 

In film form polythene is used for 
anti-corrosion membranes, especially in  
chemical and pharmaceutical factories. 
and in thinner gauges for lining metal 
drums which contain chemical in solid 
or paste forms. Polythcne is used on 
an appreciable scale for coating pur- 
poses, being applied to metal surfaces 
either by flame-spraying or by hot dip- 
ping. Typical uses include covcrings for 
fan components and wire goods such as 
racks for glassware, and plating racks. 

Rcirtiorced Plastics: Undoubtedly one 
of the most important devclopmcnts in 
the use of plastics to combat corrosion 

Coivling for acid exhaust system made 
from rigid p.v.c. in position at the factory 

of British Gcon Lld. 

has been the substantial progress made 
in the application of glass reinforced 
polyester and epoxide resins, and in par- 
ticular the highly successful use of 'com- 
pound I;~minates'. i.e. laminate.; con.;ist- 
ing of an epoxidclglass layer (or layers) 
backed by layers of polyestcr/glass. The 
high strength/weight ratio of these mater- 
ials means that structures made from 
them are lighter than those produced 
from metals; in addition, they have the 
advantage over the chief thermoplastics 
(p.v.c. and polythene) in that they can 
be used for structures requiring operating 

temperatures of about 150°C (a conserv- 
atlve figure) as compared with 70°C for 
p.v.c.-although the chemical resistance 
of resin/glass is, in general, not as good 
as polythene or p.v.c. A further attri- 
bute is that rcsin/glass can be 'laid up'. 
to form virtually any shape, including 
double and other complex curvatures 
difficult or impossible to achieve with 
thcrmoplastics. 

The properties of resin/glass struc- 
tures, however, dcpend principally upon 
the type of rcsin used and upon the care 
taken in fabrication. It has been rccog- 
nised for some time that, even under the 
test conditions of fabrication, results of 
tests on physical properties of the cured 
laminate frequently reveal a broad 
' hcattcr ', which means that to achievc 
a given pl.operty the designer must al- 
ways allow a disproportionate amount of 
extra matcrial, which is wasteful. Even 
so, the advantages of resin/glass are 
many, and thc porsibilities very great. As 
an illustration of what can be done, a 
large t:~nk. 8 £1. by 6 ft. by 4 ft. and s 
stand for it, 10 ft. high, have both been 
fabricated in epoxide polyester/glas<. 
(See CHEMICAL AGE. 2 March. p. 379) 
In use thc tank conlains about 9 tons nf 
zinc chloride, a corrosive and messy 
material which would rapidly attack 
both tank and stand if these were made 
of metal. What is significant, from the 
chemical engineering point of view, is not 
the mere size of thc tank. although this 
is imprc.isive enough, but the fact that 
the stand is a propcrly stressed engineer- 
ing structure and is both strong and rigid 
enough to support safely the consider- 
able weight involved. 

Other uses of rcsin/glass structures in 
chemical plant and similar equipment in- 
cludc funie ductina. chemical transfer ..~ - .- ~ - u, 

systems, and the protection of the metal- 
lic parts of bilurcated fans. An interest- 
ins combination of materials recently 
demonstrated by one manufacturer is a 
tank made of rigid p.v.c., skinned with 
polyesterlglas.;, the object here being 
to combine the chemical resistance of 
the vinyl material with the stiffness and 
rigidity of polyester/glass. 

Large p.v.c. tanks frequently require 
bracing or some other form of support 
to avoid sagging and, where splashing is 
encountered, this bracing has also to be 
of a corrosion resistant material, which 
is often inconvenient. if not expensive. 
Although this type of construction is still 
very much in its infancy nevertheless 
laminates of two or more plastics mater- 
ials, o r  of plastics with metals, are likely 
to play an important role in the corro- 
sion field, following the precedent of 
laminated films and foils-such as poly- 
thene/cellulose and polythene/aluminium 
-in the realm of packaging. 

P.1.f.e. and the Fl~rorocarhons: Be- 
cause it consists solely of carbon and 
fluorine polytetrafluoroethylene is excep- 
tionally stable and chemically inert. It 
is unique among thcrmoplastics in having 
a working temperature range of up to 
300°C and only molten alkali metals. 
fluorine and chlorine trifluoride have any 
affect on p.t.f.c. up to that temperature. 
No matcrial is known which will dissolve 
it and p.t.f.c. docs not absorb water, nor 
is wetted by it. It is non-inflammable 
and will weather indefinitely. 
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Thus from the corrosion point of view 
p.t.f.e. would at  first seem a veritable 
panacea but in fact the material has two 
disadvantages-high cost and difficulty 
of working. Cost-even in spite of n 
recent substantial reduction-limits the 
use of p.t.f.e. for all exccpt the most 
highly specialised purposes, while fabri- 
cation techniques suitable for other 
thermoplastics are useless for p.t.f.e. for 
above its transition temperature (327°C) 
the material becomes completely amor- 
phous and does not flow. Because of 
this three special methods for using 
p.1.f.e. have been developed : sintering 
(similar to the processes used in powder 
metallurgy); lamination to less costlv 
material, notably metals and rubber; and 
by dispersions in water and other liquids. 

The sintering technique has been em- 
ployed for making certain small corro- 
sion-proof components, but the other 
techniques are of more importance to the 
corrosion engineer. Laminates of p.t.f.e. 
with rubber, for example, are being used 
by chemical pump and valve manufac- 
turers for diaphragm facings and for 
washers, gaskets and gland packings. 
while p.t.f.e. dispersions are used for coat- 
ing and lining tanks and other vessels, as 
also is thin p.t.f.e. film. A recent use 
is for shaft seals and running faces in 
pumping equipment for highly corrosive 
I~quids. Generally speaking, p.t.f.e. in 
dispersion form is likely to find a great 
many applications in combating severe 
conditions of corrosion, now that this 
technique has been brought to a high 
standard of efficiency, and supplies of 
p.t.f.e. are more readily available. 

More Manageable 

Polytrifluorochloroethylene is similar 
in properties to p.t.f.e. but is more man- 
ageable and can he moulded and ex- 
truded. I t  is used for packings, valve 
diaphragms and similar applications. 

Pllenolic Materials: For  surface coat- 
ing, among the most important materials 
are the stoving formulations based on 
phenolic resins. These have now been 
in use for many years and their applica- 
tions include food cans, razor blades, 
filter presses and reaction vessels. When 
cured, phenolic coatings are hard, im- 
permeable and resistant to water and to 
most acids and solvents. They are not, 
however, very elastic and, on a flexible 
metal, are liable to crack under impact. 
In addition they are susceptible to attack 
by alkalis. 

Recent work has shown that by modi- 
fying phenolic resins with certain poly- 
amines. notably ethylene diamine and 
diethylene triamine, the flexibility of the 
coatings has been somewhat improved 
and their resistance to alkalis considcr- 
ably enhanced. In addition, polyamine- 
modificd phenolics have excellent rcsist- 
ance to oxidising acids. An even more 
important advance has been the modi- 
fying of phenolics with epoxide resins to 
produce coatings which have greatly 
wperior adhesion and flexibility and very 
much better alkali resistance than thote 
based on straight phenolic resin. Thus 
the previous disadvantages of phenolic 
coatings appear to  have been largely 
overcome and it should now be possible 
to produce coatings to meet practically 

any requirements of the corrosion engi- 
neer. 

General purpose phenolic moulding 
materials have adequate resistance to 
acids and organic solvents and to many 
dilute alkalis but to meet particular cir- 
cumstances a variety of special grades are 
available. One manufacturer, for in- 
stance, provides a wood-filled grade for 
the manufacture of acid battery boxes 
and another grade having good mechan- 
ical strength coupled with exceptional 
rcsistance to alkalis and mild oxidising 
agents. More important, perhaps, are 
the phenolic fabric and asbestos lamin- 
ates, which have a surprising number of 
applications especially for gears and 
bearings which are in contact with cor- 
rosive vapours and gases. 

Nylon Polymers: Nylon polymers are 
attacked by inorganic acids and by 
oxidising agents, but they are resistant to 
most organic liquids. Thus, their pro- 
perties are, in general, complementary to 
polythene for chemical applications, and 
further features are high strength and 
comparatively good temperature resist- 
ance Most anti-corrosion uses of nylon 
involve coatings, both by flame-spraying 
and hot dipping. Typical uses include 
the protection of coated filter press plates 
and processing drums. Moulded nylon 
components such as links, grommets and 
so on are used in bottle washing and fill- 
ing equipment. 

Miscellaneous: Reference to all the 
applications of plastics in the corrosion 
field is impossible in an outline such as 
this but some miscellaneous uses include 
furane cements for laying up pickling 
tanks and phenolic/asbestos compositions 
for lining reaction vessels. 

British Firm to Make NRC 
Vacuum Melting Equipment 
Now being made in the Elecfurn 
Works, Watford-By-Pass, of Wild-Bar- 
field Electric Furnaces Ltd., are vacuum 
melting, heat-treatment and analysing 
equipment of proved NC design. This 
new development follows the recent sign- 
ing of an agreement with the National 
Research Corporation, Massachusetts. 
Products include arc furnaces for the 
production of pure metals such as titan- 
ium, steels etc; induction furnaces rang- 
ing in capacity from 12 Ib. to 3,000 Ib. 
for vacuum melting of special steels, 
heat-resisting alloys, uranium etc.; resist- 
ance furnaces for laboratory and re- 
search applications; hydrogen in titanium 
vacuum analyser for routine tests; 
vacuum fusion gas analyser for deter- 
mining oxygen and hydrogen content of 
metals; vacuum diffusion pumps etc. 

No Breakages during Erection of 
25ft. high Glass Plant 
THE 25-ft. high all-glass tower installed 
recently in the research works of the 
Billingham Division of ICI Ltd. (see 
CHEMICAL ACE, 23 February, page 330) 
was erected by QVF Ltd., Fenton, Stoke- 
on-Trent. This was the first all-glass plant 
constructed for Billingham and Mr. J. G. 
Window, QVF sales director, tells us that 
work on it took only three months, dur- 
ing which time none of the glassware was 
broken. 

It is being used for work in connection 
with Terylene and one of the principal 
chemicals involved in the process is 
hydrochloric acid. 

Metrovick Develop Commercial l rradiation 
~ ~ u i ~ m e n t  for Research 

ECENTLY, an industrial type of a special laboratory being set up at  the 
lnear accelerator to deliver a beam of company's Barton works. This is now R l .  

4-MeV electrons with a power output of being equipped with a 4-MeV linear 
1.5kW has been supplied to the AERE accelerator, which will enable commer- 
radiation laboratories at  Wantage by the cia1 undertakings to buy machine time in 
Metropolitan-Vickers Electric Co. Ltd., order to study the effect of irradiation on 
where it is to he used for research into their products or to carry out a manufac- 
the effects of radiation on plastics and turing process. 
other similar materials. This service is designed to help in the 

For these and similar purposes the launching of new processes evolved from 
Metropolitan-Vickers Company will research in radiation chemistry and steri- 
shortly have an irradiation service from lisation. 

An artist's impres- 
sion o f  rlre n e ~ s  

laboratory 
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NEW FLOCCULANT FOR URANIUM 
CONCENTRATE PRODUCTION 

Di .7~ filler.$ nl  
Clinlu+ Urorii lrrri~ 
ririll ore aklc?/ h?. 
Scpnrrrrr 2610 iri 
si,prrrolirrg ~vcrlcr 
Irotn rrrnnirrrn- 
l ~ i ~ i r i r r g  soli~ls. Thc 
floccrrl~rling n,qcrtl 
is frlso rrar211 i r r  1/11, 
~h ickcr~ i r~g tr1111, 
fro111 irlriclr rlre 
sn/i[ls nrr  cyr ln l  

rrp !(I 1/11, filtrr! 

RECENT US Atomic Energy Com- A mlsslon . .  announcement stated that 
the annual production of uranium con- 
centrates has doub!ed to a rate of 8.000 
tons a year. 

The uranium nlilling industry is a 
young one, and the present US Colorado 
Plateau mills are soon to be increased to 
a total of 20 by virtue of  new contracts 
signed with the AEC. They are supplied 
with carnotite-uranophane. pitchblende. 
tyuyamunite and other primary and 
secondary uranium ore mincrals. 

Since the ores being mined contain an 
average of 0.23 per cent uranium. the 
problem of achieving the most complete 
recovery of  uranium possiblc has been 
a real challenge to the industry. Similarly. 
with so m3ny dinerent kinds of ores 
being exploited for their uranium con- 
tent, one major economic factor in the 
industry has bcen the question of  dis- 
covering technically fcnsible processes 
which will uniformly extract the maxi- 
mum of uranium and producc these 
values in a readily marketable form for 
the AEC. 

Mill Processes 
Mills operating on the Plateau utilise 

processes such as salt roast carbonate 
leach, carbonate leach. acid cure and acid 
leach to put uranium values into preg- 
nant liquor solutions. Recovcry of 
uranium is effectcd by various means 
(including column ion exchange, solvent 
extraction and resin in pulp, among . . 
others). 

One key problem has been the filtra- 
tion and separation of pregnant liquors 
containing iranium from solids and ore 
tailings. Much work has gone into the 
testing of  various flocculants and filter 
aids to accomplish this purpose-both in 
the mills and in the laboratories of 
chemical companies supplying the 'in- 
dustry. 

Natural gums and starches as well as 
inorganic flocculants have been used until 
recently. but during the last two years 
of intensive operations on the Plateau 
synthetic flocculants have come into their 
own to provide effective filtration and 

settling of uranium-rich solutionc. Today. 
one such synthetic filtcr aid has, in many 
instances, supplanted the older products. 
This is Separan 2610, the new high-speed 
flocculating agcnt of Thc Dow Chcmical 
Company, whlch was developed sevcral 
years ago aftcr an extensive period of 
research. The chemical is a high-molc- 
cular-wcight acrylamide-type polymer. 

Assessment of its value has now bcen 
possible. I t  has made counter-currcnt 
decantation. one of the main recovery 
processes, feasible by greatly dccrcasing 
production costs. I t  has becn an indis- 
pensable factor in thc efficient operation 
or carbonate leach circuits. Morcovcr. it 
has pcrmittcd the raw leaching of sand- 
stone ores; whereas previously roasting 
had been a necessary preliminary step. 

Saving in Costs 
A Colorado mi l l  which thickcns and 

filters fine ore prior to roasting and acid 
leach estimates that i t  would have savcd 
$70.000 i n  plant construction cnsts i f  
Separan had been available when thc 
mi l l  was originally built. Today. using 
thc product in its thickeners and disk 
filters, a saving of about $2.000 each 
month in labour and operating costs is 
effccted by the mill. The chief mctal- 
lurgist at this mi l l  says that the flocculant 
has climinatcd a potential loss of scvcrnl 
thousand dollars cnch ycar in uranium 
overflow. Also for every dollar invested 
in the flocculant. the mi l l  hac been ahlc 
to save an avcrngc of almost four 
dollars. 

Another large mi l l  in southwest 
Colorado has found effective use for 
Separan 2610 in its prccipitation plant, 
whcrc i t  controls green s lud~c in lnrgc 
thickencrs. The capacity of  t hc~c  
thickeners has incrcascd three-fo'd. Rig 
60-root thickencrs high above this mill's 
prccipitation plant usc the compound to 
givc its counter current decantation cir- 
cuit a more uniformly clear prcgnant 
liquor overflow. Higher still in this 
plant's layout is a final thickening tank 
which ntilises this flocculant to remove 
all solids from solution prior to dump- 
ing the solids in a tailings pile. I n  the 

primary acid leach circuit, its use has 
incrc:lsed tonn:lge hy 20 to 25 per ccnt. 

Still another largc mi l l  i n  New Mexico 
has quadrupled the capacity of  its filters 
nn current orcs by using Scparan. while 
:Inother circuit in the mi l l  has tripled 
 paci city. by installing the flocculation in 
the c:~rhon;ltc Ic;~ch circuit. 

Rcltcr clarification or pregnant liquor 
going into ion cxch;lnge columns is 
claimed i f  Separzln IS tlscd. I t  has also 
tccn used to clarify rivcr water. 

In c;~rhon:~tc lcnch filtration from 0.1 
to 0.4 Ib. of Sep:~r;~n 2610 pcr ton of  
proccsscd matcrial h:lr yicldcd lour-fold 
filtration ratcs. while in :~cid le:~ch fil- 
tration from 0.05 to 0.2 Ib. of the floc- 
culant per ton is common. 

Although the urnniom milling industry 
hns madc clTcctive usc of Scparon 2610. 
othcr mincrnl industries-coppcr. lead. 
zinc, mangancse. soda ash. titanium and 
~,thers--have achieved similar results 
with the flocclll:lnt. 

Scot Invents Corrosion 
Proof Valve ' 
AN INVENllON which has a number of 
possible applic:ltions both in the chemical 
and oi l  inilustrics has Icd to the starting 
of a new indu\try in Arrochar. Argyll- 
shirc. I t  is w i d  to bc a new principle in 
valvc construction, which, the inventor 
claims, m:lkcs his product acid and corro- 
sion proof. 

The valvc has becn devised by a West 
of Scotland manufacturer, Mr.  John 
McLc:~n. The distributing agents are 
Potter, Cowan and Co. l.td., Glasgow. 

Thc valvc incorporates a lining of pre- 
moulded rubber, insulating operational 
p:lrts Irom subst:~nccs flowing through. 

Mr. Mcl.c;ln. over thc past cight years. 
has huilt up a considerable business for 
scvcral typcs of  valves and stopcocks of 
ri~bust construction. Whilc working at the 
I.ocI1 Sloy hydroillcctric scheme he had 
the idcn for a new type of valve which 
would bc \~~li iciently strong and compact 
to withstand the severe treatment often 
involvcd undcr the conditions prevailing 
in such construction work. 

ICl's Vacuum Arc Melting 
Plant for Titanium 
1.iiaorlc;ll Fleischmann (London) Ltd.. 16 
Nortliumbcrland Avenue. London WC2. 
Imperial Chcmical Indu\trics Ltd. have 
ordcrcd a vacuum arc melting plant whic'i 
is to producc annually about 2.000 tons 
of douhlc mcltcd titanium ingots. This 
mclting plant wil l hc one of the I:~rgcsl 
in the world and probably rcprcscnts the 
most ~tdvanccd type. Among othcr de- 
vices it wil l bc cquipped with fully auto- 
m:ttic, clectronic:~lly contrnllcd electrode 
fccder gear and Dc laid out for remote 
control. The plant was developed by 
W. C. Mcrseus G.m.b.H.. of Hanau. 
Westcrn Gcrmony. in collaboration with 
IC I  Ltd.. nnd is at prcscnt undcr con- 
struction at Hanau. Hcracus are sup- 
pliers of  vacuum arc melting furnaces to 
pr;~ctici~lly ;\I1 European titanium manu- 
facturers and atomic cnergy authori- 
ties as well as various overseas firms. I t  
is suggested that this type of furnace 
will. in the near futurc. a.;sumc incrcas- 
ing importance for melting special steels. 
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NEW SULPHUR BEDS DISCOVERED 
IN SICILY 

ONSIDERABLE prospecting work has from Kalgoorlie as raw material in acid 
C b e e n  carried out in Sicily by the production. 
Italian Sulphur Board (Ente Zolfi Acid-making capacity at the 50.000 
Italiani). This work includes a geolo- tons a year ammonium sulphate plant at 
gical survey of about 5.900 square kilo- Risdon is to be further expanded by the 
metres and preparation of gcological addition of a fourth flash roasting furnace 
maps on 1 :25,000 scalc. Work donc sincc and a third contact acid unit. 
I July 1955 covers an area of 1.400 kilo- 
metres. 

Consideration of the rcsults of this work NBS Adds to List 
has oermitted the survevors to conccn- of Rubber compounders 
trate their attention upon 38 particularlv 
promising districts. Since 1 July 1955. 
complete geological reports havc been 
prepared on five of these arcas. Geo- 
physical invcstigation has been carried 
out in the districts of Aragona, Comitini. 
Calati-Montc Torre. Contrada Gessi, 
Enna-Calascibetta. Canicatti, Delia-S. 
Elisabetta. Musufula-Piana Gugazzi, and 
Mazzarini Nord. 

Detailed geological and geophysical 
surveys have permitted the details of the 
ctructure of various chalk-sulphur strats 
which have supplied valuable informatioi 
concerning the topography of sulphur- 
bearing formations proper to be ascer- 
tained. This invcstigation has been ac- 
companied by sounding drilling which has 
totalled no Icss than 30 million fect since 
I July 1955. 

The results sccurcd include the discov- 
ery of saline strata at Centuripe, Assoro. 
Recalmuto, and Castertermini, the di5- 
covery of sulphur beds of industrial irn- 
portance at Santa Rosalia Sinatra (Am- 
gonaComitini). Quattrofinaite (Rccal- 
muto). San Gactano Lavanche (Caltan- 
issetta), and Bubboni (Mazzarino), the 
discovery of minor sulphur bedc at Palma 
Monetchiaro and Gessi (Piazzo Armcr- 
ina). and discovery of cxtcnsive potas- 
~ium-salts beds at Rccamuto and Cannar- 
ella-Salinella (Enna). 

Australian Sulphuric Acid 
Production in 1956 

Production of sulphuric acid in 
Australia during 1956 increased to nearly 
925.000 tons. This figure is stated to be 
somewhat below earlier expectations be- 
cause continued wet conditions in New 
South Wales and Victoria, couplcd with 
credit restrictions. have reduced demand 
for superphosphate. 

There has been some further expan- 
sion of the use of indigenous sulphur, but 
some increase in sulphur imports has 
been necessary. These are likcly to have 
exceeded 200.000 tons for the year 
(195,482 tons in 1955). Acid production 
is estimated to  have taken 300,000 tons. 
40 per cent from local products. 

Initial difficulties at the new plant at 
Cockle Creek have now been overcome; 
it is operating on Mount Morgan pyrites. 

Under consideration has been the pos- 
sibility of using pyrites-gold concentrates 

Two synthetic rubbers have been 
addcd to thc list of standard materials for 
rubber compounding prepared by the US 
National Bureau of Standards. They are 
styrene-butadiene rubbers type 1,000 and 
1.500. the first rubbers issued as standard 
sarnplcs. Fifteen standard samples for 
rubber compounding arc now available 
from the bureau. They are: 

Approx. Price 
welght of per 

romple sample 
No. Norne in ~ r o m r .  

Zinc oxide ... ... ... 
Sulphur ... ... ... 
Stearic acid ... ... ... 
Benrothiaryl dirulphide ... 
Tetrarnethylrhiuram di- 

rulphide ... ... ... 
Channel black ... ... 
Light magnesia ... ... 
Phenyl beta-naphthylarnine 
Oil furnace black ... ... 
Conducting black ... ... 
Calcium carbonate ... ... 
Calcium silicate ... ... 
Gar furnace black ... ... 
Styrene-butadiene rubber. 

type 1.500 ... ... 
Styrene-butadiene rubber. 

type 1.000 ... ... 
T h i s  sample is the remainder of reference rubber 

X-768 GR-S established in 1955 by rhe Federal 
Factlotier Corpn.. Office of Synthetic Rubber. 

Rhodesian Plant to Open 
Pla5con Industries. Johanncsburg, is to 

start a £ 150.000 paint and plastics factory 
in Bulawayo, Rhodesia. A contract for 
the s:~le of premises in the light indus- 
trial area of Rulawayo has been con- 
cluded. Thc firm will employ about 40 
pcoplc. 

Canadian Natural Gas 
and Sulphur Project 

Third largcst sulphur produccr in ihe 
world, Jefferson Lake Sulphur Co., has 
reached an agreement with Mobil Oil of 
Canada Ltd. to develop and recovcr 
natural gas and sulphur from an 80.000 
acre area east of Calgary, Canada. it is 
announced. Three wells completed in the 
Farmout area have indicated substanti31 
reserve of sour gas with an expected re- 
coverable sulphur content of 12 long tons 
per 1,000,000 cu. ft. of gas processed. 

Drilling will start within 90 days. If 
adequate reserves are proved (and preli- 
minary surveys indicate the area is a 
major sulphur reserve in western 
Canada) the company plans t o  build a 

gas processing and sulphur manufac- 
turing plant, having an initial recovery of 
350 long tons daily. It would employ 
between 20 and 30 persons. 

Activities of India's 
State Trading Corporation 

Some details of the activities of India's 
Government State Trading Corporation, 
established last May have now been re- 
leased. Export contracts to the value of 
Rs 10.6 crores (£8 million) and import 
contracts to the value of Rs 9.8 crores 
(£7.4 million) have been concluded. Forty 
per cent of the import contracts were with 
Communist countries and covered such 
items as soda ash, caustic soda and am- 
monium sulphate. 

The State Trading Corporation also 
bought quantities of caustic soda from 
the UK, ammonium sulphate from the 
US, nitrates from Chile and gypsum from 
Pakistan. 

Iraqi Sulphur 
Recovery Project 

Development Board and Ministry of 
Development of Iraq have invited tenders 
from qualified firms for the engineering, 
supply. erection and commissioning of a 
plant for the recovery of both elemental 
sulphur and liquefied petroleum hydrocar- 
bons from natural gas. Full details can 
be obtained from the Iraqi Embassy, Lon- 
don. 

Glass Industry 
in Italy 

Today about 225 firms are engaged in 
the production of glass in Italy. They 
employ about 26,000 persons and their 
productive capacity totals nearly 550,000 
yearly tons. In 1956 they produced 
about 385,000 tons of various types of 
glass and thus worked to the extent of 
about 70 per cent of their capacity. 

The glass produced was subdivided by 
types in the following manner: 
Pla te  glass of various kinds ... 109.000 tons 
Glass fo r  bui ldins industry ... 13,000 tons 
Bott les and  al l ied art icles ... 216.100 tons 
Knick-knacks. fancy objects, etc. 20,000 tons 
Ar t i c les  fo r  industr ial  use (insula- 

to rs  electr ic bulbs etc ) 6 000 tons 
scientific and lrbora(ory 'plrssi;re 41700 tons 
Ar t i s t i c  glass ... ... ... 6,000 tons 

Exports of bottles. demijohns, and 
similar receptacles havc been satisfac- 
tory, and exports of artistic glass also 
kept at the level of the preceding year. 

Brazilian Company to 
Increase Chemical Production 

It is reported that a large Brazilian com- 
pany, Matarazzo, plans to increase pro- 
duction of glycol compounds, carbon 
tetrachloride, chlorine compounds, ben- 
zol, synthetic rubber, polyacrylic and 
polyamide fibres, and some petrochemi- 
cals. 

By-Products from Australia's 
Morwell Gas Plant 

Careful attention is being paid by the 
Gas and Fuel Corporation of Victoria, 
Australia to the possibility of recovering 
valuable phenols from the tars and waste 



606 CHEMICAL AGE 6 April 1957 

liquors, if any are found to be present in 
worthwhile concentrations. Spent wash oil 
from the gas washing tower is stripped in 
a special distillation column in the by-pro- 
ducts plant to recover the crude benzol. 
A benzoraffin plant is to be installed to 
hydrogenate this crude benzol to produce 
high octane spirit. 

It is estimated that when in full 
operation, this by-products plant will 
produce 3,450 gallons of tar products and 
1,600 gallons of benzol from the 410 tons 
gasified daily. 

German Uranium 
Deposits 

A thorough survey is to be carried out 
of uranium deposits in Hessen which 
have been found at Frankenberg in dis- 
used slate mines. Small uranium deposits 
have been found in Rheinland-platz at 
Insbach-am-Donnersberg and Birkenfeld- 
Nohfelden. Other deposits are reported to 
have been found in the Black Forest and 
eastern Bavaria as well as in some of the 
German brown coal fields. 

US Belgian Subsidiary 
to make Detergents 

Soap and detcrgcnts will be manufac- 
tured at  Malines, Bclgium, by the subsidi- 
ary company of Procter and Gamble, US 
A very large factory of five separate build- 
ings occupying a site of 25 acres has been 
built in 13+ months. Total cost is esli- 
mated at R.Frs. 140 million (£1 million) 
of which 85 per ccnt has been spent in 
Belgium. 

Highly mechanised plant for the pro- 
duction of detergents has been installed. 
As a precaution-against fire a 40-metrcs 
high water tower has been erected having 
a capacity of 400,000 litres and a central19 
heated reservoir to guard against fire. 

GEC Develop 
X-ray Analyser 

Research scientists in the X-ray 
department of the General Electric Co. 
in the US have developed an X-ray 
emission spectrometer for use in chemi- 
cal analysis. 

The new equipment is claimed to  be 
capable of analysing elements down to  
atomic number 13 (aluminium) and has 
the advantages over older methods of 
being quick, convenient and non- 
destructive. 

Plant for Methyl 
Butynol Production 

Plant, having a three million Ib. annual 
capacity, is to he built by the Air Reduc- 
tion Co., US, at Calvert City. Kentucky, 
for production of methyl butynol, a ter- 
tiary acetylene alcohol and methyl penty- 
nol. 

Methyl butynol is produced by reacting 
acetylene and acetone using a basic cata- 
lyst. 

Both chemicals retain the triple bond 
of the parent acetylene, but are thcm- 
selves completely stable. 

European Federations Issue 
Annual Reports 

Annual reports for 1955 have now been 
published by the European Federation of 
Chemical Engineering and thc European 
Federation of Corrosion. These two IC- 
ports summarisc the work of the two 
federations and survey research activities 
throughout Europe. Copies of the re- 
ports, price DM10 each, may be obtained 
from the General Secretariat of the ap- 
propriate organisat~on, Frankfurt am 
Main 7, Postfach. 

Greek Nitrate Plant 
It is reported that no  bids were re- 

ceived from British interests for the con- 
struction of a nitrate plant for Greece. 
Bids were received from Italy, Holland, 
Germany and from Franco/US and 
Germano/US interests. Estimated cost is 
$30 million. 

New Wool Research 
Laboratory for Sydney, NSW . . 

A modern wool research laboratory, to 
be built at  a cost of £200,000 at Prospect, 
Sydney, NSW, will replace the existing 
research centre, now considered inade- 
quate. The new laboratory will be used 
by experts from the Scientific and Indus- 
trial Research Organisation. There will 
be accommodation for 50 research work- 
ers. including some from overseas and 
Colombo Plan students. 

Acrylonitrile Expansion 
by Carbide and Carbon 

Acrylonitrile production will he 
doubled by the second quarter of 1958 
at their Institute, West Virginia, plant ac- 

Thir new X-ray 
emirs~sron rpectro- 
meter rr an aid to 

rpeedy analvs~r 

cording to an announcement from Car- 
bide and Carbon Chemicals Cn. Demand 
for acrylic fibres, high impact resin$, 
Buna-N type rubber and new acrylo- 
nitrilc derivatives is given as the reason 
for this expansion. Acrylonitrile is a l s ~  
used with hutadiene to give a Buna-N 
rubber. 

New thermoplastic terpolymers, made 
from acrylonitrile, hutadiene and styrene 
are stated to have high-impact and high 
distortion strength. 

Two new derivatives of acrylonitrile- 
dimethylamino propylamine and diethyl- 
amino propylamine-are used in the 
manufacture of textile softeners. Rayons 
and cottons treated with these softeners 
have a more pleasing texture. Acrylo- 
nitrilc is also said to show promise as a 
cyanoethylating agcnt for upgrading lhs  
mildcw resistance of cotton. 

Ammonia Production 
in Italy 

During 1956, 454.040 tons of synthetic 
ammonia were produced in Italy. This 
is an increase of 8.7 per cent in compari- 
son with the 417,769 tons produced in 
1955, and of about 24 per ccnt in com- 
parison with thc 361.098 tons produced in 
19 54. 

Radioactive Ore found 
in North-East India 

What is believed to be one of the 
world's largest deposits of radioactive ore 
has been found by the Indian Atomic 
Energy Department in North-East India. 

Surveys are reported to show that the 
deposit contains more than 3.3 million 
tons of ore, containing 300,000 tons of 10 
per cent thorium, 10,000 tons of uranium 
of 0.3 to  0.4 per cent concentration and 
about SO million tons of ilmenite. 

Fiat to Prospect 
for Radioactive Minerals 

The Fiat Company has applied to the 
Italian Ministry of Industry and Trade 
for a permit to prospect for radioactive 
minerals in the district of Cavour, not far 
from Cunco, Northern Italy. 

The presence of such minerals in thi* 
arm has been shown by work carried out 
by professors and technicians of the Uni- 
versity of Padua. The local authorities 
have already obtained a conces~ion on 
radioactive mineral waters existing there. 

Preliminary investigation, the results ( f 
which have Icd to the application for a 
prospecting permit, were carried out for 
the Fiat Company by staR of the Poly- 
technical Institute in Turin. 

Uranium Output in Ontario's 
Bancroft Area 

Monthly production objective of 
$600,000 worth of uranium oxide is 
expected to be reached this month by 
Bicroft Uranium Mines, the first pro- 
ducer in Ontario's Rancroft area. Output 
began officially on 3 December. 

Concentrating problems have now 
been overcome, it is learned, and the mill 
recovery rate is running at  about 91 per 
cent of the anticipated maximum. 
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Indian Firms to Concentrate 
on Dyestuffs Intermediates 

Govt. to Make Primary Products 

F OLLOWING discussions between the 
representatives of the Ministry of 
Heavy Industries, the Government 

or India and the dyestuffs manufacturerg. 
11 has been agreed that special emphasis 
should be laid on the manufacture of 
the intermediates required for the produc- 
tion of dyestufis. Some of the more 
important intermediates will be produced 
by a central factory which the National 
Industrial Development Corporation will 
set up, while others will be included in 
the manufacturing programme of the 
makers of dyestuffs themselves. 

In October 1956. the Government of 
lndia decided that the National Industrial 
Development Corporation should under- 
take the manufacture of primary inter- 
mediates and a k e d  firms in the private 
sector to indicate the kind of development 
they would undertake for the production 
of intermediates representing later stages 
in the manufacture of dyes. The meeting 
discussed the targets for the annual con- 
wmption of dyes by 1965 on the basis of 
the reports submitted to Government by 
the expert teams from abroad. The 
following targets were agrced upon: Azo 
compounds, 3.000; basic compounds, 750: 
naphthols. 1.250: fast bases. 1,250; vats 
(absolute). 1.200: sulphur black, 2,150; 
other sulphurs. 225 ton5 per annum. 
Plantotir~n Ruhher 1ndrrstry:-The Report 
of the Plantation Enquiry Commission 
dealing with the plantation rubber 
industry has bccn published. 

Rubber Consumption 

consumption of rubber in lndia is 
estimated by the Commission to rlse to 
40.000 tons in 1960 and 65.000 tons in 
1970. The extra production of natural 
rubber required to meet the demand by 
1965, aftcr providing for synthetic rubber 
that may be available. will be about 
20.000 tons. 
Ncn  Mitrcral Di.po.rils:-Two large de- 
nnsitc of limectone. containine an .. ~ . . ~ .  
estimated reserve of ncarly 124 million 
tons, have been di?covercd in the Guntur 
District (Andhra State). The deposits con- 
ctitute a small portion of the Palnad lime- 
?tone which is suitable for use in the 
manufacture of Portland cement. Thc 
limestone is compact. sub-crystalline and 
extremely fine grained; it resembles 
marble and is capable of taking a fine 
polish. 

Extensive reserves o l  good quality 
limestone estimated to be of the order of 
406 million tons, are stated to exist in 
Dehra Dun-Mussoorie arcas. 
Production of Salt:-India attained self- 
sufficiency in salt in 1951 when the pro- 
duction was 744 lakh maunds (2,660,000 
tons). The production in 1956 amounted 
to 889 lakh maunds: the target fixed for 
1960-61 is 1,000 lakh maunds per annum. 

Provision of Rs. 1.87 crores for the 

development of the salt industry has been 
made in the Second Five Year Plan, out 
of which investment in the private sector 
will be Rs. 1.2 crores and in the public 
5ector about Rs. 67 lakhs. Programmes 
for the development of the industry in the 
private sector include establishment of 
laboratories and model farms, improve- 
ment in brine supply channels, installa- 
tion of plant and machinery, and 
provision of amenities for labour. The 
rock salt mines at Mandi are to  be 
developed on scientific lines by sinking 
shafts etc. at a cost of Rs. 8 lakhs. The 
production of salt from this source will 
increase from 1.5 to 4 lakhs maunds per 
annum. 
Pe~ridlli~!, DDT:-Highest output so far 
for penicillin proccssed at the penicillin 
factory at  Pimpri, run by the Hindustan 

INDIAN 
NEWSLETTER 

Antibiotics (Private) Ltd.. was attained 
during January 1957, when 1,514,250 
mcga units of crude penicillin were pro- 
cessed compared with 1,118.572 mega 
units processed during December 1955: 
production of penicillin during January 
1957 amounted to 1,569.000 mega units as 
compared with 1.040.000 mega units 
during December 1956. 

Hindustan In~ecticides Ltd., Delhi. 
produccd 16.16 tons of technical DDT 
and 36.69 tons or formulated DDT durinc 
January 1957. 

The project for a second DDT factory 
with n canacitv of 1.400 tons oer annum. 
to he set Lp a; Alwaye ( ~ e r a i a  State), is 
:~lco making satisfnctory progress. Offers 
reccivcd for the setting up of the 
formul:~tion plant ctc.. arc being 
examined. 

A view of the final 
D D T  reactor af the 
Delhi factory ol  
Hindustan Insecti- 
cides (Private) Ltd. 
Capacity of this 
plant is to h~ 
doubled (see 
CHEMICAL ACE, 9 
February, page 

255) 

Borotr-Free Kt1a1nr1.r:-Borax is one of 
the essential constituents of vitreous 
enamelling compositions and constitutes 
:(bout 30 to 40 per cent of the enamel 
batch. No satisfactory source of borax 
has been located in India and the require- 
ments. valued at about Rs. 4 lakhs per 
annum, are therefore entirely met by 
imports. 

A process (Indian Patent No. 54394) for 
the production of enamels in which the 
use of borax is omitted, has been 
developed by the Central Glass and Cera- 
mic Research Institute, Calcutta. Enamel 
compositions comparable in performance 
and cost to conventional borax enamels 
have been developed. They are suitable 
for both two-cover coat and single-cover 
enamelware under present conditions. 

Titanium-opacified enamels have been 
recently introduced in India. particularly 
in view of the difficult supply position and 
high cost of tin oxide now employed as 
the opacifier. Incorporation of titanium 
oxide, however, imparts a faint yellowish 
tint to the finished enamel. With boron- 
free enamel compositions, however, the 
use of titanium oxide as opacifier does not 
cause yellowing and the finished articles 
are comparable in whiteness to those 
obtained with tin oxide-opacified enamels. 

Trials at  two large enamel factories 
have shown that boron-free enamel com- 
positions can be used under normal fac- 
tory conditions and no special equipment 
or change in the processing techniques is 
required. Enamelling cost5 are compar- 
able. 
Mica Insrrlafir~ Brickr:-Developed by 
the Central Glass and Ceramic Research 
Institute, Calcutta these bricks will shortly 
be produced on a commercial scale by 
Reliance Fire Bricks and Pottery Co. 
Ltd., Calcutta and Bhupal Mining Works, 
Bhilwara (Rajasthan). The bricks, which 
are intended to replace vermiculite bricks 
in the construction of laboratory and 
industrial furnaces as backing materials, 
are reported to be satisfactory. 
Lal~oratory Frrr~races:- Tests carried out 
with laboratory furnaces have confirmed 
the ~uperior heat insulating properties of 
mica brick? over vermiculite bricks. 
When the furnace was kept at 570°C, the 
outside temperature of the mica bricks 
rose from 96 to 102°C in two hours, while 
in the case of vermiculite bricks the tem- 
perature rise waY 104 to 110°C. 

(Continued on page 608) 
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Mitchell-AMF Group Awarded 
German Atomic Contract 

A G A I N S T  competition f rom six other 
nuclcar powcr concerns the Anglo- 

American company, Mitchell Engineer- 
ing Ltd., London, and A M F  Atomics Inc.. 
New York, has been awarded the con- 
tract t o  build West Germany's first atomic 
power station. This was the first atomic 
power contract which was open t o  inter- 
national competition and the first foreign 
crder fo r  an atomic power plant i n  which 
a British company has played 3n 
important part. 

The contract was awarded 'c) 
Rheinisch-Westfalisches ~ lek t r i z i ta tswer i  
AG, the largest power enterprise i n  the 
Federal Republic. Value o f  the order is 
about $5.3 million, of which Mitchell 
Engineering w i l l  receive about three-fifth<. 
A M F  Atomics wi l l  supply the reactor core 
and control devices. First loading o f  the 
core w i l l  cost about 51.5 mil l ion. A l l  pay- 
ment is to be made i n  U S  dollars. 

Designed to give an output o f  15 MW.  
the power station w i l l  be in operation in 
the ;lutumn o f  1959. 

Water Plant 
The closed circuit boil ing water plant. 

which w i l l  be installed i n  the R W E  powcr 
station, works on a simple system. Water 
is allowed to boi l  i n  the coolant passages 
of the fucl elements which are o f  uranium 
and thorium oxide clad i n  zirconium 
alloy. 

A n  important feature o f  the use o f  
oxidc fuel is that there can be n o  chemi- 
cal reaction between metal and water 
which might lead to a damaging 
explosion. 

Power output o f  the reactor w i l l  be 58 
M W  and the surface temperature w i l l  not 
exceed 550°F. Pressure i n  the reactor 
vessel w i l l  be 900 p.s.i.g. 

The core is surrounded by heavy stee: 
platc and nine in. of  water serve as ;I 

reflector. The biological shielding w i l l  
consist o f  the equivalent o f  a four in. steel 
plate and seven ft. thick concrete wi th a 
minimum density of 125 Ib. per cu. ft. 

Boiling water reactors have been 
proved, i n  a series o l  experiments over 
several years. to be inherently safe. I n  
addition, a number o f  precautionary 
deviccs wi l l  bc incorporated i n  the R W E  
plant. 

As a result, the possibility o f  a rupture 
i n  the reactor vessel due t o  a power 

excursion is extremely remote hut, should 
it occur, thc primary shield and a quench- 
ing system o f  room-temperature water l o  
condense steam escaping f rom the 
reactor vessel, w i l l  be sufficient to contain 
a l l  radio-active material i n  the event o f  ;I 
'maximum credible accident'. Such an acci- 
dent is defined as the 'simultaneous rup- 
ture of the primary and secondary stcam 
systems plus a very considerable nuclear 
energy release.' 

Because o f  the safety in operation o f  

Tlris d;o,qr<rnr rcprc,.vcnt.$ I/!? l~,i1111,q wflrcr 
reactor p o w ~ r  plant to be brrrlf by 
M i l c l ~ e l l  Engineering irr rrssociotiorr will1 
A M F  Atomics Inc., NPW Yorh. K r y  is: 
I reactor core; 2 boil ing water; 3 heal 
exchangr,r; 4 slearn outlet; 5 fuel handling 
room: 6 frrrl storage tank; 7 corrrrol 

rr~ecl~rrnism bay 

the b o ~ l i n g  water rcactor the R W E  power 
plant wi l l  be situ:~ted only hal f  a mile 
f rom ;I populated area. Thc only radio- 
active waste f rom the plant w i l l  be resins 
collected on the ion exchange column 
which w i l l  be used to keep primary water 
clean. About two cu. ft. ol' this waste w i l l  
be extracted every y c i r  and removed in 
:L shielded cotfin. Radioactive water f rom 
the primary circuit system w i l l  be kept in 
retention tanks for the normal cooling 
of period before being flushed i n  the 
normal drainage system. 

INDIAN 
NEWSLETTER 

(Continued from page 607) 

Coul-frrnl Mrrlfle Farttacc:-The use o f  
mica bricks reduced heat losses and 
improved the thermal efficiency o f  
furnaces appreciably. Employing mica 
br~cks, the tcmpcr;~ture recorded was 
400°C. The saving i n  fuel was o f  the 
order of 30 t o  40 pcr cent. 

l 'he i n d a t i n g  properties o f  mica bricks 
hnvc bccn found t o  improve wi th timc. 
The furnace temperature dropped i r o m  
1,000 t o  400°C i n  the init ial stages: at the 
end o f  three years, the furnace maintained 
$1 temperature o f  600°C after overnight 
coolinc. -- 
Heverh~ratory I.'rrrtrrrcr:-M~ca b r~cks  
gavc an equ;tlly good performance i n  ;I 
25-ton rcvcrhcratory furnace the charging 
door o r  which W;IS screened wi th a 3 in. 
lining ol' these bricks. Radiation was 
reduccd apprcci;lhly, and it was possihlc 
to work withnut inconvenience within a 
fcw inchc\ o f  the door. 
Oil-fir(*d I.'rrr~roc~:-Mica bricks have 
:tlso becn uscd i n  a factory for insulating 
oil-fircd t i l t ing furnaces. The use o f  4: i n  
refractory and li in. mica hrick l ining is 
reported to hnvc givcn satisfactory result\ 
even l o r  iurn:tcc temperatures as high as 
1,500"C. The bricks after prolonged use 
were found to bc in pcrfect condition. 

This development is expected to fincl 
an outlet for  appreciable quantitics o f  
waste mica. The Planning Commi\s io~l  
estimates thc total rcquirements ni  
insulating bricks by 1960-61 at 60,000 
tons per annum. Even i f  25 per cent o f  th: 
requirements are met by mica insulating 
bricks, about 150.000 cwt. o f  waste mic.1 
would be used up for  this purpose. 
Carbon Terracl11or;rlt~ fro111 Sp~(.(rgr 
Gas:-A process for  the product~on o f  
carbon tetrachloridc f rom sewage gas ha\ 
been developed at the National Chemical 
Laboratory, Poona. Chlorination o l  
sewage gas is cflectcd in n Ruidised bed 
:it a chlorinc:methane ratio o f  3.57:l and 
chlorine fced rate o f  7.78 moles/hr. Using 
activated carbon as the fluidiscd catalyst 
;it 350'. ;I carbon tetrachloridc yield o f  
;rlmost 90 per ccnt o f  theoretical IS 

oblaincd. The fluidised bed technique. 
which enablcs easy control o f  the rcac- 
tion, can be uscd with advantage for  
chlorin:~tion o f  methane on an industrial 
scalc. 
Norl-Frrrorr.$ Merol  Indrr.strics:-Inau- 
gurating the first meeting o f  the Council 
held i n  N e w  Delhi on 22 January 1957. 
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STAINLESS A NEW RANGE of Stan- 

STEEL dard production stain- 

VESSELS 
less steel vessels for 
all storage and mixing 

requirements and for heating and cook- 
ing, has been introduced by T. Giusti and 
Son Ltd., 210-212 York Way, Kingc 
Cross. London N7. 

A variety of types of storage and 
mixing vessels are offered in capacities 
ranging from 10 to 2,000 gallons. Stan- 
dard models are fabricated from I8/R/1 
(EN.58 B) stainless stecl with alternative 
types of top edge stifienings, legs, lids 
and outlets. depending on the size and 
purpose of vessel and gauge of material. 

Hemispherical jacketed vessels ranging 
from 7 to 500 gallons are available. Inner 
vessels are of dull polished stainless steel 
and jackets are in mild stecl. The 
iackets can also be offered in stainless 
steel. 

Dished jacketed vessels from 25 to 200 
gallons are of two types, one has a bolted 
on jacket whereas the other has a welded 
jacket. The standard vessels are designed 
for a working pressure of 40 p.s.i. and 
are hydraulically tested to RO p.s.i. Turbo 
or anchor type agitators, cooling coils. 
etc.. can be provided to  special request. 

THERMO- THE MINI thermo- 

COUPLE 
couple potentiometer 
has been introduced 

POTENTIOMETER by Doran lnstrument 
Co. Ltd., Stroud, ~ lbuces te r ,  to meet the 
call for a light portable unit, having an 
accuracy and performance equal to that 
of larger instruments. Two ranges are pro- 
vided, 0-20 and 0-100 millivolts, thus 
covering both base and rare metal thermo- 
couples. Readings direct to 10 microvolts 
per division are obtained on the lower 
range. 

Current through the potentiometer 
coil5 is adjusted on the 100 millivolt range 
to a value of  10 milliamperes by reference 
to the internal Weston normal mini- 
standard cell and standardisation can be 
carried out on either range irrespective of 
the reading dials. 

Source of  current is a 1.5 volt dry-ccll 
fitted in the base. A panel provides easy 
access to the cell and to the switch con- 
tacts and slide wiring. The galvanometer 

EQUIPMENT REVIEW 
Chemical Plant : Laboratory Apparatus 

Safety and Anti-Corrosion Products 

requires no levelling; its sensitivity can material consists of glass balls of near 
be varied from zero to maximum by a spherical form. For use in fractionating 
small control knob. Supplied in a plastics columns, chromatography, research and 
ease with lid and strap, weight is 7+ !b. filter tests, it is said to be practically 

inel-t to acids and alkalis, and to be 
uniform in grading. 

ELECTRIC 
IMMERSION 
HEATERS 

VIIREOSIL electric im- 
mersion heaters, pre- 
viously fitted with 
rubber caps, are now 

berng supplied at  the same price with 
p.v.c. caps to facilitate use with chromic 
acid. Thc Thermal Syndicate Ltd.. PO 
Box 6, Wallsend, Northumberland, state 
that both rubber and p.v.c. capped units 
can be supplied quickly for heating acid 
electroplating solutions. acid pickling 
tanks end acidic solutions. 

Envelopes of these demountable 
heaters are stated to be unaffected by all 
acids, except hydrofluoric and phosphoric. 
even up to the highest temperatures. A 
ncw booklet, available from the company, 
gives details of installation and stresses 
that this can be effected with complete 
stlfety from electrical shock. 

B R I C K W O R K  and 
~ ~ ~ [ . ~ ~ T E R  masonry can, it is 

claimed, be rendered 
REPELLENT con~plctely w a t e  r - 
repellent by a treatment developed by 
Evode Ltd., Stafiord. A colourless solu- 
tion. Evosil, based on a silicone is 
applied by brush or spray to the masonry. 
Surface appearance is unaltered, but the 
resin compound penetrates into masonry 
to form an impregnable barrier against 
water. 

In soft brick, the depth of penetration is 
about 3/16 in. Porosity of building 
material is said to be unaffected and it 
is stated that one treatment will last many 
years. The efTect of efflorescence is also 
retarded. Cinder blocks and similar 
highly-porous materials can be given 
maximum protection if they are first 
painted with two coats of a cement paint. 

Covering capacity of Evosil is about 
25 sq. yd. pcr gallon. Tre~tment  tecomcs 
effective within 24 hours of application. 
Prices per gallon are:  34s 6d. in 1 gal- 
lon cans; 33s in 5 gallon drums and 32s In 
10 gallon drums. 

pRECISIO~ PRECISION g r o u n d 

GROUND glass balls are now 
available from the 

GLASS BALLS Enqlish Glass Co. Ltd.. 
Empirc Road. Leicester. in a size range 
rrnm .070 in. to 1k in. diameter. Diameter 
can kc held to 1.001 in. and sphericity to 
,0005 in. Material used is a good quality 
soda glass, but balls of up to $ in. dia- 
rnctcr can be produced in heat resistin: 
gI:1s5. 

The company ytn:e\ that ballotini arc 
now available from .04 mm. up to  I2  
mm. in diameter. Closely graded, the 

FOLLOWING the recent 
widespread use in the PLATE 

co l LS US and Canada of flat 
plate coils in the plat- 

ing and chemical processing industry, 
Hurseal Group Sales, 229 Regent Street, 
London WI, announce the introduction 
of their new range of Sealcoil plate coils. 
for use as heating and cooling units. 

Flat plate coils can be used wherever 
pipe coils are now fitted and are claimed 
to be easier to clean, easier to install and 
considerably cheaper. 

Sealcoil plate coils are now available 
in mild steel but later will be produced in 
stainless steel which will greatly broaden 
their application and use. The standard 
widths of I8 in., 24 in. and 30 in. are 
available in practically any length. 

SPIRENE ALTHOUGH primarily PORTABLE designed to handle 
grain, the Spirene con- 
veyor produced by 

Andrcw Young and Son, 45 Midwharf 
Street. Glasgow C4 can handle many 

granular chemical materials provided they 
are not excessively abrasive. 

The conveyor tube is made of poly- 
thene, approximately +-in. thick, and re- 
inforced by pre-stressed high tensile steel 
strandcd wires. The conveyor spiral in- 
side the tube is a helix, like a coil spring. 
and has no central shaft. There are con- 
siderable clearances between the spiral 
and tha tube wall, and in operation the 
spiral floats in the conveyed material. 

Running costs are low, the totally-en- 
closed motor being only + h.p. An adjust- 
able handle makes the Spirenc easy to 
carry. 
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MINUS TWENTY THE MINUS twenty 

TRANSPARENT ~ ~ U " ; " ~ ~ e d  bak! 
BATH Townson and Mercer 
Ltd., Croydon, Surrey, has an accuracy 
of control f O.l"C and operates from 
room temperature down to -20°C. It 
is suitable for use with refrigerator X81 
for -10°C or refrigertors X81S for 
-20°C and has an unobstructed bath 
space of 17 in. by 11 in. by 12 in. liquid 
depth. 

The control system operates by means 
of a thermostat in the bath controlling 
the refrigerator system directly. Evapora- 
tor coils are in a by-pass circuit from the 
bath circulation, and the temperature 
control from this layout has proved very 
constant. No source of heat is used so 
the bath will only run from a few degrees 
ambient, downwards. 

The 'Minrrs Twenty' Bath 

Heat from the room slowly raises the 
bath temperature and the thermostat then 
starts the compressor motor via a relay 
which recools the evaporator coils. Stir- 
ring is arranged to give a mass flow over 
a weir at  one end of the tank. A su~t -  
able liquid for use in a Perspex tank and 
at  low temperatures is odourless kero- 
sene. 

The bath is made of two layers of 
Perspex, $ in. thick, separated to give a 
I-in. wide sealed air gap. A Perspex lid 
can be provided as an accessory. 

NEW 
VACUUM 
CABINET 

VACUUM cabinet prt,- 
duced by John Bass 
Ltd. is said to embody 
the main features re- 

quired by bacteriologists, research laborn- 
tories, chemical laboratories, metallurgy. 
nuclear research and hospital clinical 
laboratories. 

The cabinet is designed to provide a 
wide variety of operations, assuring com- 

Vocr,rrrn Cahirrer 11,. .1olr11 Rn.rc 

plete visibility. Single units can hc 
directly connected to form a continuous 
system. 

The manufacturers state that alpha and 
beta emitters of high energy can be 
handled safely giving operating personnc! 
the maximum visibility. 

Hermetically sealed airlocks with 
quick-acting doors are fitted. This per- 
mits passage into or out of the main 
housing during a critical atmospheric con- 
dition, without change of internal condi- 
tion. All openings are gas tight through 
the fitting of neoprene washers. Negative 
air pressure is not disturbed when intro- 
ducing materials through the lock. 

The cabinet is supplied with a vacuum 
pump to maintain a satisfactory negative 
pressure against any small leaks in thc 
glove ports or airlock. Air is exhausted 
through a micro filter which is easily de- 
tachable for disposal purposes. 

US FLOATMETER ;:,","? agr:fme: 

BE MADE with Industrial Instru- 
IN UK ment Corporation of 

Odessa, Texas, for the manulacture and 
sale of the IIC differential pressure 
flowmeter in Britain is announced by 
Elliott Brothers (London) Ltd. 

This instrument is based on a dry-type 
(no mercury) bellows-operated differen. 
tial pressure measuring unit, which may 
be used in conjunction with readily avail- 
able Elliott recording, controlling and 
transmitting mechanisms to provide a 
complete range of flowmeter instruments. 

The IIC model 700 differential pres- 
sure unit is said to combine the latest 
engineering features and is designed to 
have ample power for sustained accurate 
measurement and fast response speed. 
Wide-temperature compensation is pro- 
vided together with completely automatic 
over-and under-range protection. 

A NEW miniature ~ ~ ~ ~ ~ T E : :  micro gap toggle 
switch. catalogue No. 
S.250, has been pro- 

duccd by Arcolectric (Switches) Ltd., Cen- 
tr:rl Avenue. West Molesev. Surrey. This ... ~ ~- 

switch has been type tested to a quarter 
of a million operations on its full rated 
load. Rated 10 amp., 250 v. a.c. only, 
it is designed on the micro gap principle 
employing fine silver contacts. 

A single pole onloff switch, it is suit- 
able for continuous heavy duty control- 
ling heater or motor loads on appliances 
and industrial equipment. The low con- 
tact resistance and light operating pres- 
sure make the switch equally suitable 
lor electronic instruments. 

ELECTRONIC ELECTRONIC ' continu- 
POTENTIOMET~R ous balance' potentio- 

meter recorders, de- 
veloped by Honey- 

well-Brown Ltd.. 1 Wadsworth Road, 
Pcriv:tle, Greenford, Middlesex. are sup- 
pl~ed as standard components by two 
principal manufacturers of vapour phase 
 arti it ion chromatography equipment. 

In vapour phase partition chromato- 
graphy the component5 of the vaporised 
sample (in one method of detection) affect 
the electrical resistance of a hot wire as 

they emergc from a chromatograph~c 
column. The changes in electrical volt- 
age thus produced are measured by, and 
arc automatically recorded on. the mov- 
ing chart of a recorder. 

The changes in electrical resistance of 
the hot wire are measured by the instru- 
ment's ' continuous balance ' potentio- 
meter circuit. The measurements are re- 

Elecfronic Potenfiotnerer Recorder 

corded as a series of peaks on the re- 
corder chart. The position of the peaks 
on the trace affords the qualitative evid- 
ence for analysis. The height or area 
of the peaks provides the quantitative in- 
formation required. 

NEW A NEW development MINIATURE in miniature lamps.. 

LAMP the capless lamp, is 
announced by AEI 

Lamp and Lighting Co. Ltd., Crown 
House, Aldwych, London WC2. It is 
expected to be of great interest to manu- 
ftlcturers of electronic equipment and 
control panels. 

It? principal advantages are said to be 
compact design, and resistance to humid- 
ity, vibration and high temperatures. It 
can be nper;ttcd at temperatures u p  to 
000" F. 

The new lamp has no metal cap, no 
cement and no soldcred connections, but 
has an accurately moulded glass base with 
formed lead wire contacts symmetrically 
disposed on opposing faces about a cen- 
trally moulded tubular section. 

Lead wire contacts are formed closely 
to the glass faces and are terminated at 
the end remote from tho seal outlet by a 
groove moulded across each face of the 
glass base. This moulding provides re- 
gistration for both light centre length 
and axial alignment and offers scope for 
simplified socket design without sacrifiz- 
ing performance reliability. 

RADIATION thicknes 
gauge, type 170, de- 

GAUGE veloped by Isotope 
Developments Ltd.. 

Hccnlinm Grange, Aldermaston Wharf. 
ncar Reading. Rerks. in collaboration 
with Davy and United Engineering Co. 
Ltd.. has been designed specifically for 
use in the metals industry to provide an 
instrument giving accurate thickness in- 
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dication with a very fast response timc 
(0.05 sec.) and making no contact with 
the material under inspection. 

The mechanical construction of thc 
gauge is such that it will withstand the 
conditions normally encountered on cold 
metal processing lines. 

Standard thickness range is 0.005 in. 
to 0.025 in. of steel. Special arrangc- 
ments extend the range down to 0.002' 
in. or u p  to  0.040 in. Variations as 
small as + per cent of sheet thickness 
give a clear indication on the instrument 
and may be used to actuate the reject 
mechanism. 

Two controls are provided to select the 
positive and negative values of 'off- 
gauge' at which the reject signal is actu- 
ated. These controls may be graduated in  
thickness or  weight units or in percentages. 

DRAEGER DRAEGER 74 filtct. 

DUST maxk, manufactured 
by Panorama Equip- 
l e n t  ~ t d . ,  Panorama 

Housc. 29-36 Seymour Mews. Wigmorc 
Street. London W1, has been approved 
by the Ministry of Power. Designed 
with a supple well sealing rubber face 
and chincup it is fitted with two fully 

protected exhalation valves. The  filter 
container is made of aluminium and rs 
complete with inhalation valve. Designed 
especially for damp and smudgy dusts, the 
mask gives protection against coursc dust. 
it provides good protection against dust 
of coal, flour and wood; pro- 
tection against fine dust, such as mineral. 
quartz, asbestos, glass abrasive metal and 
lead fumes; and protection against duvt 
and gas, such as solvent fumes when 
paint spraying, weak concentrations ~f 
acid gases, sulphur dioxide and ammonia. 

D R ~ - ~ O W D ~ ~  SPECIALLY designed to 

FIRE combat fires of the 
most dangerous types 

EXTINGUISHER -those including alco- 
hols. industrial solvents and other inflam- 
mable liquids-is a new dry powder fire 
extinguisher by Nu-Swift Ltd., Elland. 
Yorkv. It is claimed to  he able to kill n 
fire in only a few seconds. 

In the hands of an inexperienced 
operater, the extinguisher is said to  quell 
a petrol fire 9 sq. ft. in area; in 
ex~erienced hands, the efficiency quotient . . 
IS i 4  sq. ft. 

The 'extraordinary capacity' is due to  
the nature and ~renaration of the drv 
powder and the method of expulsion. ~ h k  
dry powder consists of a number of 
chemicals, the principal being sodium 

bicarbonate. Processed in the company's 
own mill, recently built at  a cost of 
£30,000. it is specially prepared, mixed, 
ground, sieved, dried and pressure-sealed 
so that it will not cake, pack or coagulate. 

The extinguisher interposes oxidation 
inhibitors (negative catalysts) into flames, 
halting their chain reaction. The dry- 
powder is held, with dried carbon 
dioxide, in a sealed pressure charge so 
that it cannot be affected by atmospheric 
humidity; particles are regular in size and 
shape. 

This new extinguisher is particularly 
suitable for fires involving hot oils o r  
asphalt when the body of the fuel is 
heated to 250°F o r  over, since no  boil- 
over will be caused by the use of dry 
powder. 

CALANDRlA A REDESIGNED series 

VACUUM of stainless steel ex- 

EVAPORATORS ternal c a l a n d r i a  
vacuum evaporators, 

modcl h6, is being produced by Apex 
Construction Ltd., 15 Soho Square, Lon- 
don WI. 

These evaporators have smooth lincs 
and are easy to clean and maintain. They 
are said to provide highly efficient evap- 
oration due to high speed natural circu- 
lation of liquor, and to operate success- 
fully on foaming materials. Useful for 
heat sensitive materials, the contact linv 
between liquor and heating surface is 
short. 

HYDRAULIC A COMPACT high-pres- 
PRESSURE sure hydraulic clean- 

ing unit which em- 
bodies several unique 

features is now being exported by Joseph 
Evans and Sons (Wolverhampton) Ltd. 

Originally designed for use in paper 
mills the unit is now used in many other 
industries with applications in oil refiner- 
ies. chemical works, dairy plant and loco- 
motive cleaning. 

At the heart of the installation is a If  
in. by 4 in. stroke totally enclosed hori- 
zontal treble ram pump, capable cf 
delivering 16.5 gallons per minute against 
a pressure of u p  to 1,000 Ib. p.s.i. For 
jet cleaning a gun is supplied which has a 
vcnturi aperture and entrains air, deliver- 
ing high-pressure water and air from the 
nozzle. The  air intake can be connected 
to a dry sand supply so  that a wet sand 
blasting effect is produced, which is parti- 
cularly advantageous when carrying out 
difficult operations such 2s 

at  the set delivery pressure. This means 
that the unit can be controlled by one 
man from the gun. 

Pipe cleaning can be carried out by 
this unit. By means of self-propelled 
pipe-cleaning nozzles the hose is auto- 
matically driven either forwards or  back- 
wards along the pipes by the force of the 
water. Bends in pipe lines can be suc- 
cessfully negotiated. 

The complete unit is mobile, being 
mounted on a fabricated steel frame 
trolley with rubber tyred wheels and 
axles. 

IMPROVED LATEST range of im- 
CENTRIFUGAL proved pumps intro- 

PUMPS duced by Girdlestone 
Pumps Ltd., 23 Davics 

Street. London W1 i s  the Seal range 
which has been designed exclusively to 

meet the requirements of efficient mechan- 
ical shaft sealing on small pumps. 

These pumps incorporated mechanical 
shaft sealing exclusively and have seals 
of suitable types for all water duties and 
for solvents and many corrosive liquids 
that cannot be handled satisfactorily in 
pumps with stuffing boxes and glands. 
The following advantages are claimed: 
(I) complete cooling of the seal by the 
liquid pumped without resort to  flushing 
pipes, (2) large internal liquid area pre- 
vents settlement of suspended or foreign 
matter around seal, (3) replacement of 
seal is simple, the suction end cover and 
impeller only needing to be removed. 

The pump units, comprising volute, im- 
peller, suction end cover and mechanical 
seal, are available with delivery connec- 
tions in five sizes from $ in. to l+ in. 
and all five sizes have the same shaft and 
flange dimensions for interchangeability 
of mounting. 

the cleaning of heat ex- 
changer tubes in oil 
refineries or the removal of 
paint. Similarly detergen:~ 
can also be inducted into 
the water supply. 

An adjustable spray 
nozzle can be fitted to the 
gun and the high-pressure 
jet can be easily changed 
to a fine spray. 

A unique feature of the 
unit is claimed to be the 
unloading valve which 
automatically by-passes 
full pump output back to 
suction when the nozzles 
are closed and also handles 
any excess capacity over 
and above that required Hydrarrlic Cleaning rinif 
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The Meldola Medal for 1957 has been 
awarded to DR. T. S. WEST. lecturer in 
analytical chemistry, University of Bir- 
mingham. After graduating with first- 
class honours at  the University of Aber- 
deen Dr. West moved to Birmingham 
where he received his Ph.D. in 1952. His 
early research work was concerned with 
the development of new reagents for titri- 
metric analysis. He developed mercurous 
nitrate as a stable titrant and showed it 
to have widespread applications to 
chemical analysis. Together with Dr. 
Belcher of Birmingham, he initiated a 
programme for the development of a 
comprehensive scheme of ultimate 
organic micro-analysis on the SOag. scale. 
Dr. West bas written papers and reviewed 
many books for CHEMICAL AGE. The 
Meldola Medal, the gift of the Society 
of Maccabaeans, is awarded each year to 
the chemist who, being a British subject 
and under the age of 30 on 31 December 
of that year, is considered to show thc 
greatest promise as indicated by his or 
her published work. 

SIR JOHN COCKCROFT, Director of 
Atomic Research at Hanvell, was unani- 
mously elected chairman of the Bagdad 
Pact Scientific Committee at  its first 
meeting in Bagdad on 31 March. 

@Among new Fellows of the Royal 
Society elected on 21 March are: F. S. 
DAINKIN, professor of physical chemistry, 
University of Leeds; J. K. N. JONES, pro- 
fessor of chemistry, Queen's University, 
Kingston, Ontario; H. S. LIPSON, pro- 
fessor of applied physics, University of 
Manchester; BRUNO MENDEL, professor of 
pharmacology, University of Amsterdam: 
F. L. ROSE, director of research, Im- 
perial Chemical Industries (Pharma- 
ceuticals) Ltd.; E. L. SMITH, research hio- 
chemist. Glaxo Laboratories Ltd.; and 
SIR EWART SMITH, deputy chairman and 
technical director, Imperial Chemical . . . . r.. tnausrnes Lra. 

'@ MR. A. J. ST'WARD, deputy treasurer. 
ICI Ltd., retired at the end of March. 
MR. A. E. FROST and MR. S. W. WEYSOM 
have been appointed deputy treasurers to 
succeed him. 

MR. G. C. H. MATTHEY has been elec- 
ted chairman of Johnson, Matthey and 
Co. Ltd., following the recent death of 
MR. H. W. P. MATTHEY. Mr. G. C. H. 
Matthey was appointed a joint managing 
director of the company in 1913, and 
served in this capacity for 35 years. 

MR. GEORGE C. H. CLARK has resigned 

Ltd.; Iron. treasrrro.: MR. VICIOR G. 
GIBBS, William Pcarson Ltd.; e.wcrrrivc 
co~~rntittee: MR. R. G. BERCHEM. MR. A. 
ERNEST BERRY, SIR KNOWLES EDGE. DR. 
N. H. POYNTON, MR. C. W. RICIIARDS. 
MR. J. MOFFAT SCOTT, MR. S. L. WAIDI'.; 
hon. nr~ditors: MR. R. E. DEXTER. MR. 
F. C. SEAGER; secrer[rri(tt: MR. W. A. 
WILLIAMS, M.B.E.. B.Sc. (secretary). 
MRS. G. I. RATI~BORN (executive officer). 
R6 Strand, London WC2. 

MR. P. D. OBRIEN and MR. B. E. A. 
VICERS have resigned their positions as 
joint managing directors of Laporte 
Titanium Ltd., owing to incrcasing rcs- 
ponsibilities within the Laporte group. 
They remain chairman and vicc-chair- 
man respectively. MR. W. WOODHALI.. 
a director and general managcr of 
Laporte Titanium Ltd., has been 
appointed managing director. 

@ M R .  JOHN J. MILLER has been 
appointed general manager of the alu- 
mina division, Olin Revere Metals Cor- 
poration. Mr. Miller will be in charge 

also bccn appointcd research executive rf 
thc aircraft and electronics groups of the 
Plcsscy Co. and will be responsible for the 
co-ordination of the company's nuclear 
programme. 

@DR. G. D. ROSEN, B.Sc., Ph.D.. 
F.R.I.C., is to bc nutritional adviser to 
Pfizer Ltd., of Folkcstone. Kent. The 
post is newly created and the appoint- 
ment takes ctiect on 29 April. Since 1949 
Dr. Rosen has teen a research .bio- 
chemist with J. Bibhy and Sons Ltd., of 
Liverpool, whcre hc carried out physico- 
chemical and nutritional research on pro- 
tcins and fats and on thc formulation 
and manufacture of animal feeds. Pre- 
viously he was in the food product$ 
division of Lever Bros. Ltd. 

From I April MR. G. A. WILSON has 
been appointed division labour manager 
lor the Nobel division of Imperial 
Chemical Industries and MR. R. HASLAM 
has been appointcd division stati 
manager. Mr. Wilson came from the 
Billingham division wherc he was deputy 
division labour manager. Mr. Haslam 
joincd Nohcl division in 1947 as a tech- 
nical scrvicc cngineer and became an 
:tssistant manager of the technical ser- 
vice department in 1955. 

MR. DAVID H. CONKLIN has bcen 
:ippointed managing director and MR. 
WILLIAM D. EXION sccretary and 
trcasurcr of The Du Pont Co. (UK) Ltd. 
During the second world war Mr. Conklin 
was for three years stationed at the US 
Navd Operating Base at  Londonderry. 
Northern Ircland, near the site of the 
neoprcnc plant to be built by Du Pont. 
For his work at Londonderry he was 
awarded the OBE. He joined Du Pont 
(US) in 1947 and rosc to become direc- 
tor of salcs for thc petroleum chemicals 
division. Mr. Eaton has bcen with the 
US company sincc 1936 and was for- 

bf the Olin Revere alumina facilities na% nlcrly managcr of the tax division. 
under construction at Burnside. La.. a 
new plant that will have a capacity ot 
350,000 tons of alumina a year. 

MAJOR T. W. ADAM has relinquished 
his office as managing director of the 
Monckton Coke and Chcmical Company 
after 45 years' association with the com- 
pany. He will remain a member of the 
Board. 

MR. J. GALLAGHER has becn appointed 
general manager of the company. 

@DR. JAMES CRAIK, chairman of the 
Nobel division, Imperial Chemical Indus- 
tries Ltd.. and vice-chairman Glasnow 

MR. W. H. CHILD. manager at Fort 
Dunlop sincc 1940 of the Government 
contracts dcpartment and, since 1946. of 
the central price register, has retired. 
after 38 years' scrvice, because of ill- 
hcalth. He is succeeded by his arsist- 
ant. MR. H. NEVILLE. 

From September next, PROFESSOR 
HENRY NORMAN RYWN, at present pro- 
fessor of chemistry and director of the 
applicd chcmistry laboratory at the 
Collcge of Technology. Manchester, will 
become profeswr of chemistry at 
Exeter University. 

as a director of Bowmans Chemicals. and West of Scotland Management A&O- 
ciation, will preside at one of the sessions MR. J. G. BEDFORD, works manager 

MR. F. H. MACKENZIE has resigned of the Scottish management conference to of the Ciba Laboratories Ltd., outlined 
from the Boards of A. Boake, Roberts and be held at Gleneagles from 3 to 5 May. opportunities in the chemical industry for 
Co. (Holdings) and its main subsidiary. Subject the to be On young men in an article in the Grirnsby 

May. is ' Do Your salesmen help or Evenina Teleara~lr last week. 
hinder your sales plan?' 

- - .  
Officers and executive committee of 

the British Disinfectant Manufacturers' MR. L. C. HARMAN. divisional admini- 
Association have been elected for the en- DR. DENIS TAYLOR, bead of thc elec- stration executive of Smiths Aircraft 
~~~ ~ 

suing year as follows: tyonics and instrument division. Atomic Instruments Ltd.. has recently been 
Clmirman: MR. W. MITCHELL. Hull Energy Research Establishment. Harwe!l. appointed to the board of Waymouth 

Chemical Works Ltd.; vice-chairman: has been appointed a director and general Gauges and Instruments Ltd.. one of the 
MR. H. C. ASKEW, Reckitt and Colman manager of Plessey Nucleonics. He ha? Smiths group. 
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Shawinigan Chemical's 
Record Sales 

B USINESS of Shawinigan Chemicals 
~ t d .  wholly-owned subsidiary of 

Shawinigan Water and Poyer Co., showed 
increased sales volume at a lower margin 
of profit for 1956. Sales were up 8.9 per 
cent to reach an all-time record. Net 
profit dropped 29.4 per cent and total 
net earnings were down 30.8 per cent. 
The chemical company's share of un- 
distributed earnings of associated com- 
panies not consolidated was approxi- 
mately $875.000. 

Shawinigan Chemicals' expenditures 
for new construction totalled $4,733,000 
comvared with 51,098.000 in 1955. 
1ncl;ded were construction of a new 
rotating-hearth carbide furnace now in 
operation in Shawinigan Falls: com- 
pletion of additions to the vinyl acetate 
plant; construction of a sulphuric acid 
plant; initial construction of a caustic 
soda and chlorine plant; and develop 
ment work on a new plant site in 
~hawin i~an  East where the sulphuric 
acid and caustic soda and chlorine plants 
arc located. 

Volume of domestic sales of Canadian 
Resins and Chemicals Ltd.. an associated -. --- - ~ ~~ - 

company, continued to expand during the 
year, but profit margins were down 
owing to substantial reductions in mar- 
ket prices of vinyl products throughout 
North America. Results achieved by 
B. A. Shawinigan Ltd., another associa- 
ted company, were considerably better 
than in 1955 and the company's Mon- 
treal East plant is now being enlarged to 
increase production capacity of phenol 
and acetone by 50 per cent. 

St. Maurice Chemicals Ltd., another 
associate, operated its Varennes, Qua, 
plant at a higher level of capacity than 
in 1955. In the US, Shawinigan Resin 
Corp., made good progress during 1956 
on construction of a new plant at Tren- 
ton, Mich., for production of Butvar, 
a polyvinyl resin used in safety glass, 
and also on additional facilities at its 
Springfield. Mass., plant for manufacture 
of Gelvatol polyvinyl alcohol. 

In the UK Hedon Chemicals Ltd., a 
Shawinigan Chemicals' associate com- 
pany, completed construction of a plant 
near Hull where vinyl acetate for UK 
markets is now being produced. 

British Chrome & Chemicals 
British Chrome and Chemicais 

(Holdings) are maintaining their 12f per 
cent dividend with a final of 6f per cent 
for 1956. Group trading profits etc.. 
increased from £534.783 to £598,385. 
After heavier charges for depreciation of 
£ 11 1.000 (£95,000) and tax £249,100 
(£205.500). the net profit is £4,000 higher 
at £238,285 (£234.283). 

Viscose Development Co. 
A final dividend on ordinary and 

preference of 9f per cent has been 
declared by Viscose Development Co., 
making 12f per cent for 1956 (same). 
Profit was £80,485 (£79,294) and net profit 
after tax was £35.002 (£39,227). 

Glaxo Laboratories Ltd. 
Glaxo Laboratories Ltd. announce an 

interim dividend on the ordinary stock 
of five per cent for the year ending 30 
June 1957 which will be paid less tax on 
14 June. A progress report on the first 
half year's trading will be posted to stock- 
holders in a few days. 

Henry Balfour and Co. 
Group trading profit of Henry Balfour 

and Co., chemical engineers, for year 
ended 31 October was £ 131,790 (£160.244). 
Net profit was £46,880 (£57,267). Divi- 
dend of I5 per cent (same) is declared on 
ordinary. 

NEW COMPANIES 
M. R. MCGREGOR LTD. Capital f4,500 

£ 1 shares. Manufacturing, wholesale, 
retail, consulting, research, analytical, 
pharmaceutical and dispensing chemists 
and druggists. Directors: W. McGregor 
(chairman) and M. R. McGregor. Regis- 
tered office: 1 Station Terrace, Shenfield, 
Essex. 

DALKIN (ROTHERHAM) LTD. Capital 
£5,000 in £1 shares. Manufacturers of and 
dealers in chemicals, gases, drugs etc. 
Directors: J. Hinchliffe, F. Lancashire. 

and E. Shaw. Registered office: 42-3 
Wellgate, Rotherham. 

F. D. R. BLACKTON LTD. Capital £ 100 
in £ 1 shares. Manufacturing, research, 
dispensing and analytical chemists and 
druggists etc. Directors: Frederick D. K. 
Blackton and Gladys J. Blackton, both 
of ' Winnats ', Woodvale Road, Cowes, 
IoW. Registered office: 120 High 
Street, Cowes, IoW. 

MORTGAGES & CHARGES 
HERBRO~ LTD., London WC, chemical 

manufacturers. 27 February, £6,000 
charge, to Evelyn L. Gordon, London; 
charged on leasehold 3 High Street and 
3 Cross Keys Mews, Marylebone. 

JOHN E. MOORE LTD., Yeadon, metal- 
lurgists. 28 February, mortgage, to 
Westminster Bank Ltd. securing all 
moneys due or to become due to the 
Bank; charged on The Croft, Forest Moor 
Road, Knaresborough, with fixtures. 

SHELTONS (NORTHAMPTON) LTD., plas- 
tics manufacturers. 22 February, charge, 
to Westminster Bank Ltd. securing all 
moneys due or to become due to the 
Bank; charged on factory premises r t  
Spencer Bridge Road, Northampton, with 
fixtures. 

SATISFACTION 
CLAY AND SON LTD., London E, ferti- 

liser manufacturers. Satisfaction 5 
March, of mortgages or charges regis- 
tered 22 February 1946, 1 May 1947 and 
27 February, 2 April and 22 October 
1953. 

Voluntarily Winding-up 
THE BRITISH MALAYAN PETROLEUM CO. 

LTD., registered office St. Helen's Court, 
Great St. Helen's, London EC3, Mr. C. N. 
Chater of Seria, Brunei, appointed 
liquidator, 18 March. 

Semtex Move 
The Semtex office in the West End of 

London has moved from 123 Pall Mall to 
c/o Alfred Goslett and Co. Ltd., 127 
Charing Cross Road WCI. (Gerrard 7890). 

Market Reports 

INDUSTRIAL CHEMICAL PRICES FIRM 
LONDON Firm price conditions con- the outstanding change being the advance 
tinue in most sections of the industrial in borax and boric acid. The textile and 
chemicals market. Contract deliveries allied industries and other leading indus- 
are being taken according to schedule and trial consumers are taking good contract 
the flow of new business on home ac- deliveries of the alkalis and most heavy 
count is reasonably good although buyers chemicals and both home and export 
are somewhat hesitant, because of the un- enquiry has been maintained. Seasonal 
certainties arising from the engineering activity in the fertiliser market has con- 
dispute, to cover more than immedia:e tinued and in some sections delivery 
requirements. Home trade business in delays are becoming longer. Pitch, tar 
fertilisers continues to expand. Export and creosote oil are active in the tar pro- 
trade has been maintained on a good scale ducts markets. 
with India and Australia the chief outlets. GLASGOW overall the position of the 
The returns for overseas shipments of scottish heavy chemical market during 
chemicals since the beginning of the year the past week has shown little or no 
show an improvement over the same change; although business has been 
~e r iod  for 1956. Activity in the coal-tar steady in some sections of industry, therc 
products market continues reasonably has been in others some curtailment rf 
good with creosote oil, cresylic acid and deliveries due to the present industrial 
the solvents in steady request. unrest. Fertilisers, however, have con- 
MANCHESTER Prices generally on the tinued to show increased activity, parti- 
Manchester chemical market during the cularly in regard to current demands. 
past week have maintained a firm front, Prices on the whole have been steady. 
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NEW P 
By permission of the Controller, HM 
Stationery Ofice, the followirlg extracts 
are reproduced from the ' Oficial 
Journal (Patents),' which is available 
f rom the Patent Ofice (Sale Branch), 
25 Southampton Buildings, Chancery 
Lane. London, WC2, price 2s 6 d  in -  
cluding postage; annual subscription 
f 6  6s. 

Specifications filed i n  connection with 
the acceptances i n  the following list wi l l  
be open to prrblic inspectiort. Opposi- 
tion to the grant of a patertt on any of 
the applications listed may be lodged by 
filing patents form 12 at any time within 
the prescribed period. Dates on which 
tllese applications will be open to in- 
spection are given in ' O@cial Jolrrnal 
(Patents)'. 

AMENDED SPECIFICATIONS 

011 snlc 8 Moy or as soorr os possil:lr 
tlrereafter. 

Complex compounds of iron carbonyl 
and a cyclopentadiene. Shell Refining 
and Marketing Co. Ltd. 737 124 

Elastomeric diisocyanate modified poly- 
esters. Goodrich, B. F., Co. 750 148 

ACCEPTANCES 

Opcn to prrblic inspection on 8 Muy 1957. 

Heating and drying of a continuous 
length, of a material comprising 
organrc fibres. Lippke, P. 774227 

Synthesis of  pyridines. Cclanese Corp. 
of Amer~ca. 774 436 

Washing bleaching or like compositions. 
~eifenfabrik Hochdorf, AG. 774 153 

N-thioamines. Monsanto Chemical Co. 
774 578 .. 

Device for assessing activity of chcrnical 
compounds i n  relation to micro- 
organisms. Consolidated Laboratories, 
Inc. 774 155 

Filler bodies for carrying out reactions 
of  gases with solids i n  fluidised beds. 
Badische Anilin- & Soda-Fabrtk, AG. 

774 325 
Producing metallisation effects on textile 

material. Heberlein & Co., AG. 
774 439 

Apparatus for the prolection of suh- 
stances in powder form. Berthoud & 
Cie. 774 446 

Method and apparatus for, dispens~ng 
measured quantities of  liqu~ds. General 
Motors Corporation. 774 246 

Synthesis of o-alkyl-p-alkoxyphenol\. 
Universal O i l  Products Co. 774 335 

Synthetic ester lubricant blends. Esso 
Research & Engineering Co. 774457 

Fibres of  thermo~lastic materials. 
Owens-Corning ~ i b i r g l as  Corp. 

774 110 . . . --, 
Glass compositions. Soc. Anon. des 

Manufactures des Glaces et Produits 
Chimiques de St-Gobain, Chauny & 
Cirev. 774 248 

~ e t h o d s  and apparatus for contacting 
gases and liquids. Diamond Alkali 
Co. 774 249 

Reductive N-alkylation process. Un~ver- 
sal Oi l  Products Co. 774 345 

Gas mixture fractionating processes. 
Naamlooze Vennootschap Philips' 
Gloeilampenfabrieken. 774 252 

Unsaturated esters, ethers and aldehydes 

ATENTS 
Hoffman-La Roche & Co., AG., F. 

774 462 
Alkaloid derivatives. Ciba Ltd. [Addi- 

tion to 744290.1 774 463 
Controlling dimensions of linear drawn 

bodies. Owens-Illinois Glass Co. 
774 355 

Organic esters. Pfizer & Co., Inc., C. 
774 464 

Treatment of  cellulosic materials to Im- 
part flame resistance thereto. Dow 
Chemical Co. 744 263 

Sterol compounds and puriticat~on 
thereof. Upjohn Co. 774 466 

Amino carboxylic acids. Inventa AG., 
fur Forschung Und Patcntverwcrtung. 

774 468 

Op'rr l o  prrhlirirrspcctiort ort 15 Moy 1957. 

Thermoplastics. Compra Plastics Ltd.. 
and Sturm, R. H. 774 891 

Corrosion-preventing lubricating oils. 
Lobitos Oilfields Ltd., Brown, T. I;.. 
and Killcross, J. 774 672 

Cold-sctting compositions yiclding chcmi- 
cally resistant solid masses. Farhwerke 
Hoechst A G  Vorm. Mcister, Lucius. 
and Bruning. 774 674 

Disazo-dyestuffs insoluble in watcr. Farh- 
werke Hoechst A G  Vorm. Mcister, 
Lucius, and Brun~ng. 774 676 

Hexamethylenetctramine. Meissncr. 1. 
[Addition to 722 434.1 774 789 

Polymers. British Petroleum Co. Ltd.. 
Habcshaw, J., and Rae, R. W. 774871 

Method of and apparatus for treating 
fat-containing material. Shcppy Glue 
and Chemical Works. 775 003 

Bactericidal and fungicidal compounds 
and preparations. Ciha Ltd. 774 679 

Thermoplastic polymeric materials. IC I  
Ltd. 774 681 

Monoazo dyestuffs containing heavy 
metal and their use. Geigy, J .  R., AG. 

775 005 
Dispersions. Farbwerke Hoechst A G  

Vorm. Meister, Lucius, and Bruninc. 
775 008 

Liquid adhesive or other viscous l ~ q u ~ d  
dispensers. Dachinger. H. 775 009 

Metallisable trisazo dyestuffs. Gcigy. 
J. K.. AG. 774 682 

Oi l  and water emulsions. Anzin Ltd. 
774 792 

Electrolysis o f  iron metal salt solut~ons. 
Siemens and Halske Ges. 774 896 

Polymerisation. Monsanto Chemical Co. 
774 897 

Polymer containing compositions. British 
Petroleum Co. Ltd.. McLean. A,. 
Habeshaw. J., and Rae, R. W. 774 873 

Ammon~um sulphate. Koppers Co. Inc. 
77: nlll  . .- "." 

Cobalt complexes of heterocyclic car- 
boxylic acid hydrazidcs. Farbcn- 
fahriken Bayer. 774 684 

Quinone condensation products. Ferhcn- 
fabriken Bayer. 774 794 

Cobaltiferous azo-dyestuffs. Ciba Ltd. 
[Addition to 757 485.1 775 011 

6-Hydroxycaproic acid esters. Farbcn- 
fabriken Bayer. 774 687 

Terephthalic acid. Chempatents Inc. 
774 902 

Oxidising mercaptans or mercaptidcs to  
disulphidcs i n  a two-phase system con- 
sisting of  a light hydrocarbon oil phase 
and an aqueous alkali metal hydroxidc 
phase. Naamloozc Vcnnootschap dc 
Bataafschc Petroleum Maatschappij. 

775 015 
Synthetic ester lubricants. Esso Research 

and Engineering Co. 775 017 

Ortho-methylolphcnols. Distillers Co. 
Ltd. 774 696 

Sulphur dioxide from sulphur and sul- 
phur trioxide. Allied Chcmical and 
Dye Corp. 775 020 

Pesticid:~l compositions. Shell Refintnf 
and Markcting Co. Ltd. 775 021 

Epoxv resins. Distillcrs Co. I.td. 774582 
Derivatives of diphcnyl urca and u\cs. 

Gcigy, J. R., AG. 774 802 
Phcnthiazinc dcrivntivcs. Soc. dcs Us~nes 

Chimiques Rhonc-Poulcnc. 774 882 
High dcnsity spray-dried granular, soap- 

lcss dctcrgcnt composition. Purex Cor- 
prration Ltd. 774 804 

Thcrniosctting rcsinous moulding com- 
position. Amcricnn Cy:lnam~tl Co. 

774 805 
Polyeslcr rcsin compositions. Pitt7hur.h 

Plate Glass Co. 774 807 
Dihyd~.:rzinophth:~l:~zine dcri>ntivcs. C':t<- 

sclla I-arhwcrke Mainkut- AG. 774 808 
lsothiourca dcrivativ:~ cot~tainin:: sulpl~o- 

acid groups. Bochnie Fcttchcniic Ges. 
775 ?2rs 

Mctnllisahle Inono:lzo dycstuli,. (ic~'!!. 
J. K.. AG. 774 884 

Aromatic o-hydroxydiazo conipounds. 
Gcigy. J. R., AG. 774 885 774 885 

Complex mctal snlt-soap compounds. 
Esso RCSC:II.C~ and Eng:n:cring Co. 

775 027 
Trcatmcnt of  silic:~. C n I ~ ~ i i h i ; ~  S~u lhcrn  

Chcmical Corp. 774 585 774 586 
Production of furfural and acctic acid 

from pcntos;~n-contain~ng mntcr:al. 
Oronzio dc Nora lrnpianti Elcttro- 
chimici. 774 809 

Epoxidc resins. I C I  Ltd. 774 810 
Polycstcrs of Icrcphthalic acid. IC I  l.td. 

775 030 
Removing at-scnic compounds from phoy- 

phoric acid. Kn:~ps:rck-Grieslicim AG. 
771 707 

2-Bcnzthiazyl rulpl~cnomorpliolidc. ICI  
Ltd. 774 710 

Anaiysing liquids which contain a cr!stnl- 
l o ~ d  substaricc and a non-crystallnid 
substance. Tcchnicon Intcrnalional 
Ltd. 774 711 

Porou? materials irnprcgn:~tcd with syn- 
thetic rcsin. Dyn:lmit A G  Vorm. A. 
Nohcl :~nd Co. 774 713 

Tris:~zo dycstuffs. Cihn Ltd. 774916 
Complex coppcr cornpo~tntls of dircct- 

dyeing dycstuffs. Ciha I.td. 775 034 
Alkylatian of  aromatic hydroc:~rhons. 

ICI I.td. 774 716 
Syntlicsis of lyscrgic acid and homn- 

logucs thereof. Lilly. E.. and Co. 
774 981 

Purc hcnzcnc carhoxylic acid.;. Ncwh!.. 
H. (Chcmischc Wcrkc Huls AG). 

774 920 
Epoxy rcsin compositions. National Lcad 

Co. 775 035 
Monoazo dvcstulfs derived from cynnuric 

chloride. ICI Ltd. 774 925 
Emulsions of polymers. British Oxyeen 

Co. Ltd. 775 038 
Pyridazinc compounds. l l ford Ltd. 

774 714 .. . 
Ion exchange rcsin indicator co~pount ls.  

Security Trust Co.  of Rnchc~tcr. [Addi- 
tion to 728 383.1 774 726 

Polpet l i inc  dycs. Kodak Ltd. 774 779 
Heterocyclic quaternary s:~lts. Kod:~k 

Ltd. 774 780 
Monoazo-dyestuffs. Ciba Ltd. 774 819 
Alk:~li mctal borohydr~dcs. Callcr! 

Chemic;~l Co. 774 728 
Polyvinyl alcohol. Norsk Hydro-Elektt.i<k 

Kvaelstofekticscl\kah. 774 729 
Exothermic compositions. Diamond 

Alkali Co. 774889 774890 
Pipcridincs. Ciha Ltd. 774 822 
2-Methyl-hutnnol-(1)-onc (3). Rhcin- 

preursen A G  f i i r  Rcrghnu und Chcrnic. 
774 934 
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Benzenesuphonylguanidines. Oesterreich- 
ische Stickstoffwerke AG. 774 823 

Organic halogen compounds. ICI Ltd. 
774 737 

Anhydrous ketene. Cclanese Corp. of 
Amer~ca. 774 825 

Ethers of 2-mcthvlol-butcne-Lone (3) and 
polymers thereof. ~ h e i n ~ r e u s s k  AG 
fur Bergbau und Chemie. 774826 

Aromatic carbonyl compounds from aryl 
ethylenes. Naamloozc Vennootschap 
Polak und Schwarz's Esscncefabrieken. 

774 608 
Copper-containing disazo dyestuffs. San- 

doz Ltd. 775 048 
2-Amino-3-nitro-5-acylthiophene azo dye 

compounds. Eastman Kodak Co. 
774 61 1 . , . 

Trisazo dyestuffs. Cassella Farbwerke 
Mainkur AG. 774 612 

Electrodeposition of nickel. Udylite 
Rercarch Corp. 774 614 

Terephthalic acid. Chempatents Inc. 
774 835 

Aromatic or heterocyclic hydroxycar- 
boxylic acids. Farhcnfabriken Bayer. 

774 1117 .. . 
Acetylenic esters. Hoffmann-La Roche, 

F., and Co. AG. 774 621 
Coating compositions. D u  Pont de 

Nemours. E. I.. and Co. 774625 
Preparation of halohydrins of fatty acids. 

Rohm and Haas Co. 774 946 
Cross-linking of polymers. Kellogg, 

M. W., Co. 774 947 
Electroplating aluminium and electrolyte 

thercfor. United States Steel Corp. 
775 055 

Etherified resins. Distillers Co. Ltd. 
[Divided out of 774 582.1 774,583 

Epoxy rerins. Distillers Co. Ltd. [Div~ded 
out of 774 582.1 774 584 

Condensates of thc dicarbamate of dl- 
ethylene glycol with formaldehyde. 
Rohm and Haas Co. 774 749 

Concentrated formic acid from formates. 
Chcmischc Werke Huls AG. 774751 

p-Toluic acid. Deutsche Gold- und Silber- 
Schcidcanstalt Vorm. Roessler. 774 954 

Epoxidised polymers. Food Machinery 
and Chemical Corp. 774 752 

Benzoic acid derivatives, and processes 
for their preparation. Thomae, Dr. K., 
Ges. 774 635 

Chemical comoounds useful in the svn- 
thesis of lyQergic acid and its homo- 
logues. Lilly, E., and Co. 

774 985-774 992 
Complex heavy metal salts. Badische 

Anilin- und Soda-Fabrik. 774956 
Tetrahydroisoquinolino - alkyl-8-phenoxy 

ethers. Wander, Dr. A,, AG. 774 649 
Mixing gases. Research Corp. 774 653 
Tyrosine. lntcrnational Minerals and 

Chemical Coro. 774 961 
~ e c o v e r ~  of tocbpherols from deodoriscr 

sludges. Eastman Kodak Co. 774 855 
Fibres and filaments. Abbey, A. (Dow 

Chemical Co.). 774 762 
Esters of halogenated phenoxyacetic 

acids. Boehringer, A,, Boehringer, E., 
Liebrecht, I., and Liebrecht, J. (trading 
as Boehringer Sohn, C. H.). 774 763 

Epoxidised copolymers. Food Machinery 
and Chemical Corp. 774 765 

Halohydrins. Deutsche Gold- und Silber- 
Scheideanstalt Vorm. Roessley. 774 766 

Tropane and $-tropane derivat~ves. San- 
doz Ltd. 774 858 

Acrylonitrile polymers stabilised with 
certain beta-alkylaminopropionitriles. 
Abbey,A. (Dow Chemical Co.). 774 768 

Stabilisat~on of acrylonitrlle polymers. 
Abbey, A. (Dow Chemical Co.). 774 769 

Polyglycidyl ethers of tetraphenols. 
Naamlooze Vennootschap de Bataaf- 
sche Petroleum Maatschappij. 774 663 

Certain 3-substituted-1, 2, 4-triazoles. 
Olin Mathieson Chemical Corp. 774 867 

Water-dispersible copolymeric resinous 

materials. Berger, L., and Sons Ltd. 
774 868 

Phosphate coating of metal surfaces. 
Kemp, 1. A. (American Chemical Paint 
Co.). 774 667 

Patent for Plastics Release 
Agents 

According to British Patent 749,958. 
water soluble products of value as 
release agents in plastics moulding pro- 
cesses can be prepared by reacting 
glycerine with dimethyl dialkoxy silanes 
by ester exchange in pyridine solution or, 
prelerably, with dimethylsilizanes in 
dimethyl formamide. 

Chemical Manufacturers as 
Electricity Users 
REPRESENTATIVES of many of the firms of 
chemical manufacturers and chemical 
engineers were guests of Merseyside and 
North Wales Electricity Board at the 
opening of the new electrical industrial 
development centre, Paradise Street, 
Liverpool recently. One interesting feature 
of the inaugural exhibition was an illum- 
inated panel showing how the industrial 
electricity load is spread throughout the 
Board's area. The chemical and oil 
refining industry is by far the biggest com- 
pany with an annual demand for 
870,000.000 units, maximum demand 
148,000kW. 

Chemicals and oil refineries account for 
about 40 per ccnt of the electricity sales 
to large industries. 

g Salts for Brass. Cadmium, 

R. CRUICKSHANK LIMITED 
C A M D E N  S T R E E T ,  B I R M I N G H A M ,  I 
Telephone : CENtral 8553 (6 Ilnes) Telegrams. Cruickshank. B~rm~ngham. 
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Portable Hydrogen and Acetylene 
Plants Reported from US 

F ROM the Institute of Gas Tech- 
nology, Chicago, comes a report of a 

completed basic process research, and 
the building of a prototype portable 
acetylene plant, using jet fuel as raw 
material. This project, as  also the 
Girdler Company's parallel development 
of a portable hydrogen plant, is spon- 
sored by the US Army Corps of 
Engineers. 

In  the acetylene producing unit the 
process operates at 2,800' F and f atm. 
in the presence of superheated steam. 
Subsequent purification produces a stream 
of 95 per cent acetylene. The portable 
acetylene units with readily available 
raw material eliminate the need for 
handling of calcium carbide, with its 
dust difficulties and hazards. There 
is also the feature of mobility. 

The Girdler Co.'s unit for hydrogen 
production produces 98 per cent hydro- 
gen by catalytic steam-reforming of 
diesel oil. This is of considerable interest, 
for steam-reforming has up to  now been 
limited to lighter hydrocarbons, such as 
methane or propane. Heavier hydro- 
carbons via partial oxidation processes 
have been used previously to  make 
hydrogen. 

Although carbon deposition on the 
reforming catalyst was expected, the 
Girdler Company state that extended test 
operation showed good catalyst life is 
obtained provided that a Zf-hour steam- 
ing period follows each Zlf-hour-on- 
stream period. 

Features of note for the chemical 
engineer are that the portable unit uses 
four catalyst-filled tubes less than 8 ft. 
long and about 6 in. in diameter, made 
of a heat-resistant type of stainless steel. 
The usual industrial hydrocarbon re- 

former uses catalyst-filled tubes ranging 
from 20 to  40 ft. in length. The 
absorber and monoethanolamine re- 
actor, too, which in a conventional unit 
stands some 30 ft. high, has been pro- 
duced in two 7 ft. high sections, operated 
with gas flow in series and monoethanol- 
amine flow in parallel. Also included in 
the mobile unit are a 15 h.p. steam 
generator which produces 500 Ib./hr. of 
100 p.s.i.g. steam and furnishes entire 
steam requirements; boiler feed water 
treating and heating system; a water 
cooling tower designed to cool 50 g.p.m. 
of water from 110°F to  90°F and an  
oil storage tank to  hold one day's supply 
of diesel oil. 

The process employed is described as 
follows: Diesel oil is mixed with super- 
heated steam and the vaporised mixture 
is passed through the reformer tubes 
containing nickel catalyst. Endothermic 
heat of reaction is provided by burning 
more diesel oil in the furnace space sur- 
rounding the tubes. 

Reforming reaction is carried out at 
somewhat higher temperature and steam- 
to-carbon ratio than normally used to 
reform methane or propane. More steam 
is mixed with the reformed gases- 
hydrogen, carbon monoxide and carbon 
dioxide-and the mixture is passed 
through a shift converter. 

Carbon monoxide is converted to 
carbon dioxide, with the formation of 
an additional equivalent amount of 
hydrogen. Carbon dioxide is stripped out 
of the gas by the monoethanolamine 
solution (20 per cent) to the absorbers. 
The hydrogen is compressed to 2,275 
p.s.1. The monoethanolamine is reacti- 
vated by stripping off carbon dioxide in 
a packed tower equipped with a steam- 
heated reheater. 

CEA Develops Automatic 
Sulphur Dioxide Recorder 

AN AUTOMATIC sulphur dioxide recorder 
and a portable meter have been developed 
by the Central Electricity Authority 
Research Laboratories, Leatherhead, 
which operate in the range 0-50 p.p.h.m. 
sulphur dioxide, with a sensitivity of 
1 p.p.h.m. The range can be extended 
by a simple adjustment, hut the sensitivity 
decreases in proportion to the increase in 
range. The two instruments were 
described by W. G. Curnmings and M. W. 
Redfeam in a paper to the Institute of 
Fuel on 27 March. 

The automatic instrument continuously 
records sulphur dioxide concentrations 
and operates on the principle of the 
absorption of the sulphur dioxide in a 
continuous counter current column and 
the measurment of the increase in the con- 
ductivity, due to sulphuric acid formation, 
in the reagent solution. 

As the instrument is intended for long 
periods of continuous operation on a 
fixed site, extreme portability is not 
required. Nevertheless, the instrument 
is small enough to  be moved easily. Thc 
portable meter, however, can be used in 
a small car for rapid surveys in a particu- 
lar area. As this meter is likely to be sub- 
ject to temperature changes, a photo- 
electric absorptiometric method for 
determining sulphur dioxide was chosen. 
An alternating current is also necessary. 
A starch-iodide reagent was chosen as this 
was found to  be most sensitive to sulphur 
dioxide. 

Cost of the instruments has been kept 
to a minimum and long field trials have 
proved their reliability. Investigations 
with these recorders have indicated that 
when plumes from modern power 
stations reach the ground the concentra- 
tion of sulphur dioxide in them is low. 

International Conference 
on Detergents 
AN I N  I ERNA I IONAL CONFERENCE on the 
Science of Dctcrgents is to he held next 
week in London, from 8 to 12 April. Sir 
Eric Rideal, F.R.S., is the president and 
Lord Brabazon is the honorary presi- 
dent of the confercnce. Dr. L. H. 
Lampitt is chairman of the organising 
committee which includes wide represen- 
tation covering industrial and academic 
interests. 

A comprehensive programme of lec- 
tures has been arranged by a committee 
headed by Dr. J. H. Schulman, head of 
the Department of Colloid Science at 
Cambridge University. 

Authors of about 190 papers to be 
given come from 18 countrieq. The full 
field of detergents and surface activity 
will he covercd. Chemical and physical 
action of detergents and allied research 
problems will be considered. 

MONDAY 8 APRIL 
SCI (Chemical Engineering Group)- 

London: 14 Bclgrave Square SWI. Sym- 
posium on safety. Also on 9 April. 

SCI (Corrosion Group)-London: 14 
Belgrave Square SWI, 6.30 p.m. Spring 
lecture: 'Recent research at Milan on the 
electrochemistry of corrosion' by Pro- 
fessor R. Piontelli. 

Incorporated Plant Engineers-Dundee: 
Mathcrs Hotel, 7.30 p.m. 'Problems of 
textile research' by H. Corteen. 

TUESDAY 9 APRIL 
1.Chem.E.-Birmingham : University. 

Symposium on chemical engineering 
education. Also on 10 and 11 April. 

Society of Instrument Technology- 
Manchcster: College of Science and Tech- 
nology, 7.30 p.m. 'Science and art of 
~nstrumentat~on' by J. K. Burkitt. 

WEDNESDAY 10 APRIL 
SCI (Agriculture Group)-Bristol: Long 

Ashton Agricultural Rcsearch Station. 
Symposium on 'Trace elements in soils, 
plants, and animals'. Also on 11 and 
12 April. 

SAC-Birmingham: Mason Theatre, 
University, Edmund Street, 7 p.m. 'Analy- 
tical chemistry of beryllium' by E. Booth. 

Institute of Fuel-Institution of Civil 
Engineers, Great George Street SWI, 
5.30 p.m. 'Koppers-Tolzek gas~fication 
process' by Hans Koppers. 

SCI (Food Group, Nutrition Panel)- 
London: 14 Belgrave Square SWI. 6.15 
p.m. Annual gcneral 'meeting. 6.30 p.m. 
Chairman's address: Diet and coronary 
disease: some correlations and specula- 
tions' by Profescor J. Yudkin. 

FRIDAY 12 APRIL 
C S S t .  Andrews: Chcmistry Depart- 

pent,  St. Salvator's College, 5.15 p.m. 
Chemical and Antituberculosiq activity 
of some new phenazines' by Dr. V. C. 
Barry. 
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Yet another application o f  Permutit 

Ion Exchange is the deacidification o f  

formaldehyde, which is performed by 

the Permutit plant illustrated here. 

Increasing numbers o f  Permutit Ion 

Exchange plants are now being used t o  

improve and accelerate many chemical 

and metallurgical operations. Perhaps 

in  your industry Permutit can help t o  

improve the product o r  reduce costs. 

For full technical information and 

advice, please write t o  :- 

Gunnersbury Avenue, London, 117.4 
Telephone : CHIswick 6431 
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SITUATIONS VACANT 
-- 

CHEMICAL PROCESS WORKERS required by small manu- 
facturing laboratory near Brighton for semi-commercial scale 
production of organic chemicals and pharmaceuticals. 

Good knowledge of organic reactions desirable. 
Ability and willingness to work hard with minimum of direction 

is of more consequence than age. 
Apply giving details of experience, etc. to BOX No. C.A. 3531 

CHEMICAL AGE, 154, FLEET STREET, LONDON, E.c.~: 

EDUCATIONAL 

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 thechemical 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.1.Chem.E.. 
B.Sc.Eng,, A.M.I.Mech.E., A.M.1.Prod.E.. C. & G., etc., and 
a wide range of Diploma Courses in most branches of Engl- 
neering. Send for your copy today-FREE. T.I.G.B. (Dept. 
84), 29, Wright's Lane, London W.8. 

VAUXHALL MOTORS LIMITED, 

Luton have a vacancy for a Chernist/Engineer, 

and applications in writing are invited from those preferably construction of a Trade ERluent Treatment Plant. 
with Higher National Certificate in Chemistry and having Candidates should be capable of exercising technical control 
practical experience in analysis and treatment of industrial of the Plant, and a knowledge of pumping circuits, 
effluents arising from plating and heat treatment processes. chlorinators, indicator panels and Row recorders will be 
This is a newly created post brought about by the advantageous. 

Applications should be addressed to 

STAFF EMPLOYMENT MANAGER. 

giving full details and salary required. 

PRODUCTION MANAGER required to take charge of a number 
of chemical processes in a modern Chemical Works in the 
North West of England. Candidates should have a Degree in 
Chemistry, Engineering, or Chemical Engineering, and wide 
experience in the chemical, petroleum chemical or tar industries. 
The position offers possibilities of advancement and a high 
salary will be paid to the man who proves a success. Applications 
should be sent to Box CA.617, c/o 191, Gresham House, E.C.2. 

-- -- - - 

CHEMICAL ENGINEERS-JAMAICA 
Two Graduate Chemical Engineers, one of whom should have 

about ten years' experience, are required for expanding bauxite 
and chemical operations industry. Periodic home leave, passages 
paid, pension plan and other benefits. Write Box X.937, c/o 
Streets, I10 Old Broad Street, E.C.2. 

FOR SALE 

Morton Whisking Machine container fitted water jacket 17 in. 
diam. by 24 in. deep. Fast and loose pulleys, 14 in. by 3 in. 

Exhaust Fan by Musgrave. 18 in. impellor, 17 in. suction, 13 in. 
by 13 in. delivery. R.O. bearings. Fast and loose pulleys, 6 in. 
by 31 in. 

THOMPSON & SON (MILLWALL) LIMITED, 
LONDON, E.14. 
TEL. EAST 1844. 

FOR SALE: continued 

STAINLESS STEEL Mixing Vat-200 gal. Water jacketed. 
MIRACLE MILL-Tvoe 25. with blower and 35 h . ~ .  SIRina 

3-phase motor and-oil starter. 
80 QRT. PEERLESS Cspeed 3 h.p. A.C. Bowl Mixer. 
SIFrER-MIXERS-50013001150160 Ib. ca~acitv. 
REVOLVING  DRUM^^ ft: diam. by 2 ft: 4 i i .  wide. 
GRANITE EDGE RUNNER-3 ft. 6 in. with two rollers. 
COPPER TILT PANS-30 in. by 28 in. for 80 Ib. w.p. 
MORTON 20-gallon " Z  MIXER with motor. 

WINKWORTH MACHINERY LTD., 
65 High Street, Staines (Telephone 1010). 

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

STAINLESS STEEL TANKS, PANS, CONDENSERS, PLATES, 
VALVES AND COCKS. Very wide selection. 

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

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

Phone: ~ o l e f o i d  227112. 

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

MORTON, SON AND WARD. LIMITED. STAINLESS STEEL 
VESSELS 

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

" MOR\VOOD " "U"-sheped TROUGH MIXERS-up to 2 tons, 
in stainless steel, wtth agttators, scroll or paddle type, jacketed or 
uniacketed. 

Stainless Steel TROUGHS, TANKS and CYLINDERS made to 
reauirements. 

~ h e s k  items can also be fabricated in mild steel. 
JACKETED PANS 

100g.. ISOg., and 200g.. new, in mild steel, For 100 Ib. p.s.i. w.p.- 
w ~ t h  or without mixing gear. 

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

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

200g. cast-iron JACKETED MIXING 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 Ih. pt-essure, water cooled, automatic 

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

2 in. to 5 in. 
Inquiries Invited. 

MORTON, SON AND WARD, LIIMITED, 
WALK MILL. 

DOBCROSS, NEAR OLDHAM, 
Lancs. 

Phone Saddleworth 437 

COXIPLETE VACUUM I)IIYIU(; I'I.ANT by Scott, comprising 
horizontal band drier itp171un. 35 11. by 6 ft., with service feed 
hoppers, sliakcr feeder, condcns;~te receiver for hotplates, 
vacuum augmcntor, kck mill, screening and linished material 
hoppers. tatlings elevator. wet and dry vacuum pumps. Powered 
by flame-proof motors. Drier of the seven-band type, but has 
operated with threc bands only. 

Twin cyl. steam-heated Drum Drier by H. Simon. Rolls 40 in. 
by 2X ;n: diam. 100 Ib. w.p., running in plain bearings with 
steam inlet and condensate outlet. Doctor knife to each roll. 

Steam jacketed TROUGH MIXER hy Dobson &.Barlow, mixing 
trough 53 in. hy 43 in. by 46 in. deep. Twln glanded "Z" 
blade agitators, motoriscd 40013150. Power op. tilttng. 

20 in. diam. Centrifuge by Hroadbcnt. Lift out self-balancing 
basket IO& in. deep, back 260 Ib. 1,000 r.p.m. M.S. interlock- 
tng cover. Motorised 40013150. 

Plate and frame FILTER PRESS by Johnson, plates 24 in. sq., 
pyramid surface. Individual discharge. 

80 gal. S.I. m.s. Roilina Pan with st;~inless steel linine. 32 in. 
dya b; 29 tn IY tn ;ttn off. Htngcd l ~ d .  Jacket 33 lb. w p. 

FvEW STAINLESS STEEL STORAGE TANKS AND VESSELS. 
with capacities ranging from X gallons to 1.000 gallons. 

NEW PORCELAIN AND SlLEX LINED BALL MILLS, with 
capacities ranging from Y gallons to 260 glllons. 

GEORGE COCIEN SONS & CO., LTD., 
WOOD LANE, LONDON, W.12 

Tel.:Shcpherds Bush 2070 and 
STANNINGLEY, NR. LEEDS 

Tcl.: Pudsey 2241 

FAT REFINING AND MANUFACTURING PLANT 
LITTLE-USED COMPOUND LARD PLANT, comprising: 

VOTATOR by A. JOHNSON, Model M I A ,  capacity 
3,000 Ib./hr., with small Air Compressor by Bristol Pneumatic 
Tool Company, Model 303 V, driven by f h.p. motor mounted 
over Vertical Cylindrical Air Receiver. With Sterne Ammonia 
Compressor, No. 4628,- 10-ton capacity, vee-belt drive to fly- 
wheel from 25 h.p. SIR motor 400/3/50, with Fan-cooled 
Galvanised Water-cooling Plant. 

CHILLING PLANT BY WILLIAM DOUGLAS & SONS 
LIMITED O F  PUTNEY, comprising Rotating Chilling Drum 
5 ft. 1 in. face by approx. 2 ft. 9 in. diam., cored for cooling, 
gear driven by direct coupled 2 h.p. motor through Croft 
enclosed reduction gear. Drum supported on heavy cast-iron 
side frames and complete with take-off knife. Included is a 
Nicol Patent Mechanical Texturator by William Douglas with 
motor drive, Circulating Pump mounted on cast-iron under-bed 
and Douglas Nicol Atomiser direct coupled to motor oncast-iron 
under-bed. 

AMMONIA COMPRESSOR BY DOUGLAS, type P.6, 6 in. 
by 6 In., 400 r.p.m., 130,000 BTU's, vbe-belt drtve to flywheel 
by 17 h.p. SIR motor, with all accessories including gauges, 
Horizontal Tubular Condensers, Evaporator, Ammonia Tank, 
Connecting Piping, Water-cooled Pumping Set and Tubular 
Cooling Water Condenser. 

ROTARY BELT-DRIVEN CHTLLTNG MACHINE with roll 
approx. 5 ft. 1 in. long by 2 ft. 9 in. diam., cored for brine 
cooling. Take-off Knife fitted. 

Totally enclosed CHURN OR DOUBLE-AGITATED MIXER 
by HENRY ENGLE. Jacketed body approx. 5 ft. 6 in. long by 
4 ft. wide by 4 ft. 6 in. deep. Two Vertical Agitators driven by 
S/R motor through flywheel enclosed gear. 

NEW AND UNUSED PORTABLE SYRUP PUMP by JOBSON 
& BECKWITH, Rotan Model RT.32, If in. suction and delivery 
with gunmetal gears and stainless steel shaft, capacity 6 g.p.m. 
when pumping thick syrup. Drive by I h.p. motor through 
reduction gear mounted on channel under-bed on tubular frame- 
work with-bogie wheels for portability. 

20 cwt. SPEEDWAY PORTABLE DIAL TYPE PLATFORM 
WEIGHING MACHINE by VANDOME & HART LTD. 
Visible dial scale graduated in 4 Ib., quarters and hundredweight 
divisions. Platform 4 ft. by 4 ft. galvanised clad. 

HAND-OPERATED HYDRAULIC FORK LIFT TRUCK BY 
MONTGOMERY REID O F  BASINGSTOKE, Wheelabout 
Model, new 1955. Capacity 5 cwt. at 15 in. from heel of forks, 
and 6 cwt. at 10 in. from heel of forks. Mounted on three 10 in. 
by 2 in. solid rubber-tyred wheels. 

EMPIRE TYPE WIRE STITCHING MACHlNE BY VICKERS- 
ARMSTRONGS. Pedestal model. 16 in. throat. belt drive from 
electric n 

VARIOUS 
TANKS, 

iotor. 
STEAM-JACKETED PANS, GALVAMSED 

ETC. 
CEORGE COHEN SONS & CO. LTD., 

WOOD LANE, LONDON, W.12, 
Tel.: Shepherds Bush 2070 and 
STANNINGI,EY, NR. LEEDS 

Tel.: Pudsey 2241. 

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 Steel 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. --. - ~ -  .-- - - -  --- ~ 

ALMOST new latest type Smith Blythe 7 ft. dta. single-roll edge 
runner mtll. Motortsed. 

GEORGE COHEN SONS & CO. LTD., 
\VOOD LANE, LONDON, W.12 

Trl . S h m h r d c  Ht~\h 2070 and ., . . . , . . - . .. - . . .. . . . - - . .. . 
SI'.NNINGI,EY, NU. I.EEI)S 

Tcl.: Pudscy 2241 

THREE-Goudsche Twin-coll Milk Driers, rolls 80 in. by 28 in. 
Suitable w.p. 80 Ib. sq. in. 

GEORGE COHEN SONS & CO. LTD.. 
WOOD- LANE, LONDON, w.12 

Tel.: Shepherds Bush 2070 and 
STANNINGLEY. NR. LEEDS - ~ - ~ -  

Tel.: ~ u d k e i  2241 
DECREASING AND CLEANING DOWN-One Inan can do !he - - 

work of five with R. & A. steam-clct~ning-witlh-detergent equip- 
ment; ready fot- u\c from your own steam supply. "Speedy- CHARCOAL, ANIMAL AND VEGETABLE, Horticultural, 
lectric" high-cllicieticy stcnm lance; 30 ft. stc;lm hose; 15 ft. burning, filtering, disinfecting, medicinal. Also lumps, ground 
detergent lhose; 544 complete. Idcal fol. thc Clicmicill industry. and granulated. THOMAS HILGJONES, INVICTA WORKS, 
Leaflet L.126 HYZONE LTD., 2, Rosslyn Crcsccnt, Harrow, BOW COMMON LANE, LONDON, E.3 (TELEPHONE: 
Middlesex. EAST 3285). 
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FOR SALE. continued 

FEW Keith Blackman Galvanised Centrifugal Fan Units. Totally 
enclosed motors £25 each to clear. Bellangers, 306 Holloway 
Road, London, N.7 (North 41 17). 

50 kilos LANTHANUM OXIDE-99.5 per cent, immediately 
ava~lable. BOX NO. 3532, CHEMICAL AGE, 154 FLEET 
STREET, LONDON, E.C.4. 

Gardner Mixer, size G, 60 by 20 by 20, geared. HOMOGENISER, 
100-gal./hr. 5 h.p., vee-belt drive. Miracle Junior Grinding Mill 
with Cyclone. Pascall Pin-disc Mill, magnetic Separator. 
WELDING, SAXONE BDGS., TARLETON STREET, 
LIVERPOOL, 1. 

WORK WANTED & OFFERED 

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

CHEMICAL PROCESS DEVELOPMENT LTD. 

invite inquiries from Companies requiring small-scale plant 
facilities, particularly in the filtering, sieving, centrifuging, drum 

drying and homogenising fields. 

Complete laboratory facilities also available. 

220-222 ELGAR ROAD, 

READING. 

GRINDING, CRUSHING AND GRADING 
FINE GRINDING LTD.. 

BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 

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

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

INDUSTRIAL MACHINING-Hydro, Filter and Grinder Bags 
made to any specification. Inquiries to:- 

MESSRS. YOUNG & EAST, 
4, NOREEN AVENUE, 
PRESTWICH, LANCS. 

TELE.: WHITEFIELD 3416. 

CHEMICAL LEADWORK 
Fabricated Lead Sheets and Pipes. Homo- 

geneous interior Lead lining of flanged mild 

steel tubes, bends, and tees. 

W. THOMASON & SONS, LTD. 
Walton Works, Great Moor Street, BOLTON 
Established 1875 Telephone 306 

PATENTS & TRADE MARKS 

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

The Proprietor of British Patent No. 574803, entitled "Apparatus 
For The Treatment Of Blood", offers same for license or other- 
wise to ensure practical working in Great Britain. Inquiries to 
Singer, Stern & Carlberg. 14 E. Jackson Blvd., Chicago 4, 
Illinois, U.S.A. 

Proprietors of Patent No. 632801, for "Process for the Production 
of a Derivative of Benzotetronic Acid", desire to secure com- 
mercial exploitation by Licence or otherwise in the United 
Kingdom. Replies to Haseltine Lake & Co, 28 Southampton 
Buildings, Chancery Lane, London, W.C.2. 

OFFICIAL APPOINTMENTS 

EXPERIMENTAL OFFICERS AND ASSISTANT 
EXPERIMENTAL OFFICERS 

in various Government Departments. The Civil Service Com- 
missioners invite applications for pensionable posts. 

The posts are divided between following main groups and 
subjects (a) Mathematical and Physical Sciences, (6) Chemistry 
and Metallurgy, (c )  Biological Sciences, ( d )  Engineering subjects 
and (e)  Miscellaneous (including e.fi.. Geology, Library and 
Technical Information Services). 

AGE LIMITS: For Experimental Officers, at least 26 and 
under 31 on 31 December, 1957; for Assistant Experimental 
Officers at least 18 and under 28 on 31 December, 1957. Extension 
for regular service in H.M. Forces. Candidates aged 31 or over 
with specialised experience for Experimental Officer posts may be 
admitted. 

Candidates must have at least one of a number of specified 
qualifications. Examples are Higher School Certificate, General 
Certificate of Education, Scottish Leaving Certificate, Scottish 
Universities Preliminary Examination, Northern Ireland Senior 
Certificate (all in appropriate subjects and at appropriate levels), 
Higher National Certificate, University degree. Candidates 
taking their examinations in 1957 may be admitted. Candidates 
without such qualifications may be admitted exceptionally on 
evidence of suitable experience. In general a higher standard of 
qualification will be looked for in the older candidates than in 
the younger ones. 

SALARY (London) :- 
EXPERIMENTAL OFFICER.-Minimum £925 (women £853); 

men's scale maximum £ 1,135. 
ASSISTANT EXPERIMENTAL OFFICER.-Starting pay 

£365 (at 18) up to £655 (women £632) at 26. Men's scale maximum 
£805. Women's scales are being raised to reach equal~ty wlth 
men's by 1961. Somewhat lower outside London. Promotion 
prospects. 

Opportunities for further education. 
Further particulars, from Civil Service Commission, Scientific 

Branch, 30, Old Burlington Street, London, W.1, quoting No. 
S94-95/57. 

Interview Boards arranged at intervals, as required. Early 
application is advised. 
227581 I20/1/57/JT/a 

HEATING TAPES * 
For many applications 

May we help you with your problem ? 
T H E  STABILAG CO. LTD. 

MARK ROAD - HEMEL HEMPSTEAD 
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CROMIL & PIERCY LTD- 

REGD. CROMIL 

MILBURN H O U S E  
"E" FLOOR 

NEWCASTLE-ON -TYNE 
Tel.: 2-7761 

ELEMENTAL 

AND BORIC OXIDE 
are now available in commercial volume 

Boron and its compounds have many 

applications in the fields of Metal 

Refining, Plastics, Atomic Energy. 

Propellants, Pyrotechnics, Petroleum 

Fuels and in Organic syntheses. 

Write for further information to:- 

BORAX AND CHEMICALS 
L I M I T E D  

U.K. &European Sales Subsidiary of 
AMERICAN POTASH & CHEMICAL CORPORATION 

PPodUcefS of:  Borax. Soda Ash, Salt Cake. Llthiurn. 
Bromine. Chlorates. Perchloratcs. Manganese Di- 
oxide and a diverslAed llne of Agricultural and 
Refrigerant chernleals. 

KINGS BOURNE HOUSE. 229 HIGH HOLBORN. LONDON, W.C.I. 
Teiahone:  HOLborn 6518 (pbr) Cahlcs' Harmch?rn London. 

POLAND, Warszawa 10, P.O.B. 343, Jasna I2 
Cables: C I E C H  W A R S Z A W A .  Te lephone :  690-Ol 

- - 



iv CHEMICAL AGE 6 April 1957 

n y n ~ o ~ t  uoRIc 
ACID 

A H F  is the most important agent for the - I~ro~luct ion of organic. fluorine ~ I I I ~ ~ I I I U I I I ~ . ;  e i ~ h e r  

hy replacement of chlorine atoms or hy 

addition to unsaturated substance?;. Another 

important use is as a catalyst in the production 

of high-octane fuels by alkylation. 0tllc.r 

alkylation and acylation rractions are a1311 

catalysed h y  AHF. It is t l ~ c  raw material for 

producing fluorine ant1 has been u.~etl as a 

solvent meclii~m for certain reactio~ls. 

PHYSICAL PROPERTIES I I ,$I 0.5":, III;IX. 

Itoiling Point ( i h O  IIIIII.) 19.9'C. S( I,, 0.?5°:, III;IX. 
I'rt.rzinp- I'oint - 89°C. 
Spnifir Gravit? (Liqnicl O°C.) I .01 Si (c;~lc. ;IS SiF',) 0.25",, I I I ~ I X .  

Spg.c.ifir lIeat (1,iqllid 0°C.) 0.85 II,,SO, 0.0Io;, 111:11. - .  
The vaonur is nol\~nrrisrd to a clreret. wl~irl~ 

hrat of \ ;~porisatinn. 
CONTAINERS 

SPEC1 FlCATlON AlllJ is trat1*1111rtr11 in S I I V ~ I  I;IIIL U ; I ~ ' # I I G  

1'111. oor~nal gra~l~. of AHF rontains at Ir;~*t ll~~l~lirlg fron~ 6 1 4 ,  X ton-, ilt lql  i n  -I(TI c!li~~,l,.r, 
99% HF,ancl in~pnritirs to  tl~c fi~llnwi~ag lirnitr:- nf 0 lb., 511 11). itnll 2:10 111. citl>:~~.it?. 

P R O D U C T S  O F  

( F ~ m f i E ~ )  

CONSOLIDATED ZINC CORPORATION (SALES) LTD - 37 DOVER STREET . LONDON . W1 

Printed i n  Great Ilritsin hy THE I'RRSS AT CCOOWRELANDS LTD., Addleslone, nod plllrlislbcd by 1lr:sN nl~al~I lE~s  I.T~.. ;,I. Uollvcrin Ilollec. 101 Plret Street. E.C 1. 
I; .t~ril 1QLi. Ilct!i.tcrprl nt the Gencral Post Oflice. Entered as Sraon<l Class Ysttcr at lllc A r w  Vork 1l.S.A. Post Olllce. 
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