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With a Wells' waste oil filter you 
can use your oil several times over 
and change i t  more often. A 
thoroughly reliable supply of oil 
is assured with the use of Wells' 
special filter pads which work in 
conjunction with Wells' patent 
syphon feed. The oil delivered 
from a Wells' filter can be used 
with complete confidence. 

Write for fuller particulars of these 
filters 

Delivery of  O i l  Filters and Special c'Wells' 
F i l ter  Pads f r o m  Stock" 

Also makers of  
OIL CABINETS, BARREL POURERS & PORTABLE PARAFFIN 

HEATER PLANTS, SPRAY GUNS & LIME SPRAYERS 

CROMlL & PIERCY LrD- 

REGD CROMlL 

MILBURN HOUSE 
"E" F L O O R  

NEWCASTLE-ON -TYNE 
Tel.: 2 - 776 1 

.te for fully descriptive 

T H E  K E Y  E N G I P \ I E E R I N G  C O M P A N Y  L I M I T E D  

4 NEWGATE STREET, LrJh D9;'7c,' !I:c'.I Tt/~,p6rz.,: r.i'r) 'I 1;:s hi7 
' 

. . 
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131 YEARS OF EXPERIENCE.. . 
. . . lies behincl the Chromium chemicals manufactured by B.C.C. The range of application 

of Chromium chemicals has considerably widcned through the years. The Chemical Industry 

has become a major contribution to industrial progress, behind which lies the continued 

availability of B.C.C. Chromium chemicals made to the highest standards of purity. 

Thc  iml>rovemcnt of cxisting products and the development of new applications utilising 

Chromium's inherent properties is the constant aim of the research teams of B.C.C. 

w Britain's largest manufacturer of chrome chemicals 
SODIUM BICIIROMATE . ANlIYDROUS SODIUM BICHROMATE . POTASSIZTM BICHROMATE ' AMMONIUM B~CHROMATE 

SODIUM C I I R O M A T E  . POTASSIIIM CHROMATE . C l l ~ o M l u M  S U I . P H A T E  . CHROMIUM O X I D E  . CHROMIC ACID 

The cxprl.icnrc of l3.C.C:. is at t h r  scrvirc of the Chemical Industry. 

BRITISH CHROME & CHEMICALS LIMITED,  EAGLESCLIFFE, STOCKTON-ON-TEES. 

Please  write to : -  

S A L E S  A N D  1 , O N D O N  O F F I C E :  6 A R L I N G T O N  S T R E E T ,  S T .  J A M E S ' S  S . W . 1 .  

relcphone : HYDe Pork '451619 Telegrams : " Chromrehrm ", Pice?, l.oarlo,t. 

HCC 6033 
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TO ADVERTISERS 

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 

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 I875 Telephone 306 
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N I C K E L  B A S E  A L L O Y S  

The illustrations show a top cover and inlet pipe 
for an Alkilator working with high concentrations 
of acids at elevated temperatures. 

LIMITED 
Further information regarding Corrosist Nickel (Otte (J' the Sh~<,p.pbrid~<, Engittcvring Group) 

Base Alloys is given in our booklet " Heat and Corro- SUTTON-IN-ASHFIELD, NOTTS. 
sion Resisting Castings " which is available on Plrone : Sutton-in-Ashficld 590 

RqUCSt. Grari~s : "Centrifugal" Sutton-in-Ashfield, Notts. 
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I A 

and Graduated Glassware 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- 

DRING & FAGE LTD. 
150 - 152 TOOLEY STREET 

PLEASE SEND FOR OUR LATEST CATALOGUE 5 Grosvenor Gardens, London, S.W.1 

EsfoblLrhed 1725 Telephoner 

BY Appointment to the Hop  3618 
Board of customs A Exeisc H o p  4793 

Hydrometers, Thermometers 
Gauging Instruments 

advertisement in Chemical Age Year Book, the 
- -- 
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I 11 

K E E B U S H  
Keebush is an acid-resisting constructional material 
used for the contruction 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 
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The Pfaudler equipment supplied to 

The Boots Pure Drug Co. Ltd., for the 

manufacture of Hydro-Cortisone includes 

sixteen glassed-steel vessels ranging in 

capacity from 50 gallons to 500 gallons. 

Most of the reactors are steam jacketed. 

Standard jacketed units are now avail- 

able up to 1,250 gallons capacity and 

enquiries can also be accepted for 

glassed-steel reactors up to a capacity 

of 6,000 gallons. 

Ebl;akFb!F? "ET?L P"lO!,r@PS 
C 0 w n q R P T E O Y  ( 1 3 3 3 )  L'TD. 

Artillery House, Artillery ROW. London, S.  W.1. 

and Leven, Fzfe, Scotland. 

- - - - - - - - - - - - - - - - - - - - - - - - - 
O N E  O F  T H E  

r- - -7 
I QALFOIJR r - -- - 

G R O U P  O F  C O M P A N I E S  
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. 
STAINLESS STEEL 

BOLTS . NUTS . STUDS 
e ACID AND HEAT RESISTING . 

W e  are specialists in the manufacture 
A C C U R A C Y .  

and Stainless Steels. 

. 

..< , - - r  . - < - ,-  

All products are machined 
from bar materials. 

T DRYDEN 
Complete Laboratory Furnishers 

Chemicals and Acids for Laboratory and Industrial Purposes 
SCIENTIFIC GLASSWARE A N D  APPARATUS 

THERMOMETERS HIGH-CLASS FURNISHING 
PHOTOGRAPHIC CHEMICALS & EQUIPMENT 

SOUTH WALES STOCKIST and DISTRIBUTOR OF 

PYREX, M O N A X  and FlRMASlL GLASSWARE. 

WHATMAN,  POSTLIP and GREENS' FILTER PAPERS. 

BAlR & TATLOCK'S APPARATUS. 

ROYAL WORCESTER PORCELAIN. 

A. GALLENKAMP'S SPECIALITIES. 

FIRECLAY and VlTREOSlL WARE. 

OERTLING & STANTON BALANCES. 

"ANALAR" ACIDS and CHEMICALS. 

BRITISH ROTOTHERM TEMPERATURE GAUGES. 

E-MIL VOLUMETRIC GLASSWARE and THERMOMETERS. 

Phone : SWANSEA 5584415 L A N D O R E  

S W A N S E A  
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SAFER with ... '., Z 

Siebe Gorman 
IN GASEOUS ATMOSPHERES, in Chemical, 
and Refrigerating Plant, Sicbe, Gorman eqi 
ment safeguards lifeand health. It covers al 
routineand emergency requirements, involv 
ing repairs, inspection and rescue. 
Here are some typical applications: 
SELF-CONTAINED BREATHING APPARATUS. 
Compressed air and oxygen types with 
durations from 1 hour to 2 hours. 
RESPIRATORS of the filter type. "Puretha" 
Mark IV and "Gaspro" Gas Respirators 
Also dust and fume masks. 
SMOKE AND GAS HELMETS AND MASKSof 
the fresh air type. "Spirelmo", "Bloman", 
"Antipoys", etc. 
RESUSCITATION APPARATUS. Oxygen types 
for asphyxia, electric shock, etc., includin 
"Novox" and "Novita". 
GAS DETECTION APPARATUS and Protectiv 
Clothing of all types. 

Established 1819 

Neptune Works, Davis Rd., Chessington, Surrey 
Telegrams: Siebe, Chessington Telephone: Elmbridge 5900 TGA SGlCl1  

FILLERS, PIGMENTS, & BLEACHING AGENTS 
Wr i te  Dept. 8/39 for further details 
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I 

I SILICA 

RADIANT 
HEATERS 

Clean, compact and 
efficient. 

Quiet in operation. 

No loss by spattering. 

0 Ideal for evaporation of 
acids and water analysis. 

400, 700 and 1,000 watts 
sizes available. 

I Leaflet L 15 is available on request. 

THE THERMAL SYNDICATE LTD. 
P.O. BOX N o  6, WALLSEND. NORTHUMBERLAND 

7'el<~~ho,,c : M'alhr,,d 6-3242 

LONDON: 12-14 Old Pye Street. Westminster, S.W.1 
T~leplronc : A BBPI. 5469 

J 
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Ladies are to be admitted 
" The 'Feniale Pl~,i~.sic~irrn.s ' quc~stio~~, ~lrrrt~lts l o  Projissar 

Mrr.s.~on, has rnaek a grc,crt strirk, clrrritr,q tlrr post II~(V/~. Lodic.~ are 10 

he odll~icted to stutly Mr(lic~i17e (11 GBthur,ylr Unil-t,rsi~j.. I ~ i ~ n ~ i n c  //tc 

/(.~I~II~.Y of //re non-conta~ts u.het~ Prc?/i,s.sor MOS.Y~II. it7 (1,jinrrl oulhurst, 

rlcscrihed tlreir rr,leu~iret~rrrrior~ r1.s 'rtr~rrpcrgeous ~~~:stic~is~rr, clasl~eri wirlr 

drivel fro111 Anacreo~~!" (NNIuY~~, 1869, I ,  i, 25) 

In 1869 scientific clinic..~l mc3thotls wc,~-c. 

ncarly as unpopt~lar as wtmicn tloctors. Totlay rnc.11 

,~n(l \vomcn work togrtlicr in clinical, b.ic.tcriologicaI 

,ln(l pathological lal~or,itoric.s a l l  ovcar thc \vorltl; ant1 

in i i ? o r ~  than scvcnty countric%s rc.p~.cI t l i ~  1)rod~1ct\ 

o f  the B.D.H. LiI)ol.atory C h e ~ n ~ i ~ . ~ l ~  Groul) \\.it11 equal 

Ibvour. 

B. D. He LABORATORY CHEMICALS 
TtlE BKITISH DI<U(; I-IOLISES LTD.  II.U.II. LAIIOI<A.IOI<Y CIII.LIICALS C:I<OOI~ 1 ' 0 0 1  I l)Ol{5l:'l' 

LCiPl l3at 

L E N N O X  F O U N D R Y  C O .  L T D .  
Tantiron Foundrv. Glenville Grove. London, S.E.8 

e t e d  

tl 

A V E S  
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A Ward-built siding is 

not only an example of 

first-class engineering 

construction-it is also 

a well-designed piece 

of industrial equip- 

ment, carefully linked 

t o  the production aim 

of the industry it is t o  

serve. WARDS have 

been building sidings 

on this principle for 

over 60 years. 

RAILS r SIDINGS~ 

The photographs show recently 
~ ~ m p l e t e d  .#dings st the Phurnacire 
Plant. Aberaman. 5. Wales, repro- 
duced by kind permission of the 
National Coal Board. 

Wards have specialised for many years in  the supply 
of rails and track accessories for the private railway 
operator. The booklet "RAILS and RAIL ACCES- 
SORIES" (now in its 4th edition) gives an idea of 
the extent of this service, wi th dimensions, form 
and nomenclature of equipment used in  industrial 
sidings. "RAILWAY SIDINGS by WARDS," 
another booklet, gives descriptions and photographs 
o f  recent sidings undertaken by Wards. Please 
wr i te  for copies. 

THOS. W. WARD LTD 1 
A L B I O N  W O R K S  S H E F F I E L D  

T E L E P H O N E :  2 6 3 1 1  ( 2 2  L I N E S )  T E L E G R A M S :  " F O R W A R D  . S H E F F I E L D ' '  

LONDON' OFFICE: BRETTENHAM HOUSE LANCASTER PLACE . STRAND W.C.2 I 
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SULPHURIC ACID PLANTS 

. . 

View of plant capacity 300 Tons H,SO, per 24 hours 

SULPHUR & PYRITES 
BURNERS-DUST 
PRECIPITATORS-GRINDING 
MILLS-SUNDRY CHEMICAL 
PLANTS 

CHEMICAL ENGINEERING C? LT? 
204, Earls Court Road, London, S.W.5 

'Phone: 'Grams: 
FRObisher 0769 MORICHEMIC, L O N D O N  

. . . the highly activated 

Carbon for ALL 

Decolourising purposes 

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

Grams: c'Cactus" Glosgow 
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used in the manufacture and formulation of a 

wide range of important products, including 

dyes 

morpholine 

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 wIioIIy-owne(1 s u h ~ i d i a ~ : ~  of Prt rochrt~i i~al .~ L i f i~ i l rd  

SOUTHERN DIVISIONAL SALES OFFICE 

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

NORTHERN DIVISIONAL SALES OFFICE 

1441146 DEANSGATE, MANCHESTER 3 
Telephone: Blackfriars 4852 

170 Piccadilly, London, W .l. 

Telephone: MAYfair 661 8 
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- -- - - - - 
- - - - - - - 

--- --- 
- - - -- - - - - - 

IT'S PART O F  THE NORTHIDE SERVICE 

HAND SIZES - 1 1  I l l  

FIVE LEMTHS I I 

fabric-supported P:V.C. ~ l o v c s  will meet 
Send for Leaflets your needs. There r e  typcs for most 

industrial processes, In sizes that assure 
dercribint P.Y.C. Glover. Gonnentr, Heod- perfect fit 'Or workers' 
pear, etc.. also Leather and Cotton Safety in 'Or Gloves  i n  P.V'C', 

,.rkeu Sofew Bwrr. leather or cotton. Large stocks. quick 
deliveries-it's part of the Nortlii(/(, Sc,rvicr. 

N O R T H I D E  LTD 
I 1 I M P ~ H V I , \  W(IRYS, QUFFN STREET, STOCKPORT, CHESHIRE. Tel.: STOCKPORI 2425 (2 lines) 

Warehouses in Stockport, London and Birmingham 

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

- - - -- - -- - -- . - - . - 

- - - 'I - 

I , ,  
, , 

i ' i !  

I ' ' ~ 

I 
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FLAME PHOTOME 
G i v e s  f a s t e r . .  . . a c c u r a t e  

d e t e r m i n a t i o n s  of s o d i u m ,  

potassium, l i th ium and calcium 

Biological applications include determinations of  
sodium, potassium and calcium in biological fluids, in 
faecal, diet and tissue ash solutions, and calcium in  
serum provided the sodium content be assumed 
constant. 

This simple, reliable flame photometer which needs 
the absolute minimum of  servicing, is available at a 
moderate cost and combines accuracy wi th  ease o f  

new 

TER 

- 
operation. L - - - - - - - -  I 

RAPID AND CONVENIENT 
Readings in  less than 30 seconds 

Tests in rapid succession 
10-place sample table 

Rotating f i l ter selector 

SAFE 
Water  cooling allows continuous operation 

wi th  no risk o f  overheating 

EFFlClEN T 
3 ml. only o f  solution for each test 
Wide range o f  concentrations 
$, I % accuracy 

ADAPTABLE 
A i r  from cylinder o r  compressor 
Gas from town supply o r  bottle 

Send for Publication No. 577 

A. GALLENKAMP & CO., LTD., SUN STREET, LONDON, E.C.2. 
Tel.: Bishopsgate 0651 Grams: Gallenkamp. Ave.. London 
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Monsanto works constantly both to develop 
new, better chemicals-and to improve those 
chemicals you already use . . . 

Fine Chemicals 

Meta Cresotinic Acid 
Ortho Cresotinic Acid 

Technical Salicylic Acid 
Sodium Phenate and associated 

by-products 

Heavy Chemicals 

Phenol , 
Meta Cresol 

Phthalic Anhydride 
Maleic Anhydride 

We also welcome your enquiries Tor the following Importcd 
products which are manufact,ured by associated mmpnnies 
in the U.S.A. 

Acrylonitrile-Monomer used in the manufacture olsrnLhetir 
Rbres. adhesives. synthetic rubbers, pharmareuticals. sur.fat!t! 
coatings and copolymers. 

Dihydroxy diphenyl sulrhone-Electroplacinp bath addi Live 
phenolic resin base. organic intermediate 

Para-anisidine. ortho-nitrochlorohenaen~. H acid. meta- 
chloroanlline. Alkaphoa. methionine hsdroxv anslnsuc. 

MONSANTO CHEMICALS LIMITED, 
213 Monsanto House, Victoria Street, Londbn, 8,W.l 

li. l, l 

and at Royal 
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Telephone : FLEet Street 3211 (26 liner) 
Telegrams : Allangar . Flnt . London 

BOUVERIE HOUSE 154 FLEET STREET . LONDON . EC4 
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FREE TRADE 

T HERE can be little doubt in the minds of British chemical manufac- 
turers that it would be fatal to their export trade if Britain were to  
remain outside any European free trade area. The vast European 

market-for many chemical producers their most remunerative overseas 
market-would be lost to West German, Italian, French and Dutch interests 
with Britain shut off by high tariff walls if that were to  happen, 

But there is more to a free trade area than the rather negative advantage 
of taking part because the UK is afraid to stay out. A common market 
in Europe would open vast new export opportunities for the British chemical 
industry, while not impairing its markets elsewhere in the world. I t  is 
likely, however, that the US industry, finding itself cut off from Europe. 
would intensify its competition in other world chemical markets. 

In the past few days three prominent chemical figures-two British and 
one German-have expressed themselves on the free trade project. First. 
Professor Balke (see page 323) has supported the view that economic inte- 
gration must be complete with full British participation. Mr. Bernard 
Hickson, in his annual report as  chairman of Hickson and Welch (see page 
324), favours the idea of a common market and accepts the challenge which 
an unprotected home market would offer. H e  also sees that this develop- 
ment would stimulate increased efficiency and greater productivity. 

The most forthright view came in the BBC TV programme Panorama this 
week from Mr. S. P. Chambers, an  TCI deputy chairman (see page 324). 
H e  declared it t o  be  absolutely essential that the British chemical industry 
should be associated with the common market. 

In the industry the majority view appears t o  be to welcome a free trade 
area. given adequate safeguards. We believe that, while some safeguards. 
particularly against dumping and subsidies are vital, it would be a mistake 
to over-emphasise their importance and run the danger of rendering the 
advantages of free trade void. There is so much to be gained from a 
common market in chemicals that it wouId be a calamity to  lose the sub- 
stance of free trade for the sake of the protectionist shadow. 

The outlook for a European free trade area has changed completely since 
our Parliamentary correspondent referred to the subject in CHEMICAL AGE. 
4 February. page 257. This change is due largely to the vigorous lead taken 
by the U K  Government. The recently published White Paper (Cmd 72) 
did much to  remove Continental suspicions as to our intentions. The 
liberal attitude of the Government-agricultural products excepted-has in 
fact surprised many political and industrial leaders at home and abroad. 

As envisaged, the free trade area based on OEEC participation, would be 
large enough to rival the vast markets dominated by the US and the Soviet 
bloc. Mr. Peter Thorneycroft. Chancellor of the Exchequer, as  OEEC 
chairman has the task of co-ordinating the three working q o r ~ p s  that have 
been set u p  to negotiate a draft convention by July. 
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LINEAR POLYMER SYMPOSIUM 

T HIS ISSUE contains on page 325 a report o f  the annual 
symposium organised by Bradford Chemical Society i n  

conjunction with the Department of Chemistry and Dyeing, 
Technical College, Bradford. and the Yorkshire Council 
for Further Education. This year the subject was ' Recent 
Developments in the Chemistry of Fibrous Linear Poly- 
mers.' 

I t  wi l l  be noted that the lecturers at this symposium were 
from university, technical college. research association and 
an industrial research laboratory. The papers presented. 
while dealing with recent research developments and various 
theoretical considerations of fihrous linear polymer pro- 
gress, i n  no way lost sight or the practical aspects and 
significance of  the subject. 

Thus, the industrial fibre chemist, Mr .  I. Goodman, look- 
ing to the future, stressed that recent developments i n  syn- 
thetic fibre chemistry had severed dependence on the 
hydrogen bond and aromatic ring. expanding greatly the 
sphere open to  thought and experiment. Undoubtedly. thc 
advances in  the structural theory of  known polymer types 
with regard to block and graft copolymers, structural iso- 
morphism and the recent stereo specificity, will assist the 
'formation from available materials o f  a multiplicity o l  
products of  differing properties.' I t  is easily apparent 
that investigations today are all designed to lead to syn- 
thesis of  fibres having any desired combination of  pro- 
perties. 

The title o f  Dr. Moore's lecture, 'The 1nter:lction of  
Fibrous Synthetic Polar Polymers and Liquids,' might well 
he considered. at first glance, to be unrelated to very 

practical aspects of polynicr chcnlistry, but as he pointed 
out, many processes concerned in the manul'acture of a 
fibrous synthetic polymcr or which follow it necessitate 
treatment of the polymer with liquid, th:it is, for spinning. 
molecular weight dcterniination, swelling or plasticising. 
dyeing and linish~ng. 

Similarly. invesligat~ons on swelling and solution pro- 
perties of  natural lihrcs. p;irticularly protein libres. a\ di5- 
cussed by Dr. Ho\\ i t t  and Mr .  G .  King. must also arouse 
intcrest for their relationship to dyeing, xanthation, weight- 
ing etc., and for their signilicancc in development of syn- 
thetic fibres akin to wool etc. 

Can there be read into thc sy~i ipo.;~u~~i at Bradford. heart 
of Britain's wool industry. a marked import:ince and future 
significance of fibrous linear polymcr chemistry to thic 
area? Casual observance of  stores in Hradfortl will indi- 
cate that r:ingctl along\itlc woollcn material\ are rayon\. 
and varied nylons and Tcrylene m;iteri;ils. 

Obviously. great care mu\t hc cxerciscd in thc develop- 
ment of  new syntlictic lihrcs. 'I'hc oldcst synthetic fibres. 
rayon and acetate, ;ire now meeting with hard times and 
accortling to a US source. prices of  these two synthetic\ 
barely support a commercial return 011 investments. Pro- 
ducers of  synthetic lihres must therefore give careful con- 
sideration to  developments for only the unique product 
with particularly tlesirahle propertics will succeed in get- 
ting established. 1:ortunately. i t  would seem that the rc- 
search investigators in ant1 around Bradford arc working 
caref~~l ly  and thoughtfully in order l o  ohtain the clearest 
possihlc picture of linear lihrous polymer development. 

NEW METHODS BRING CHEAPER TITANIUM 

S UBSTANTIAL reductions in  I C I  prices o f  products made 
from titanium were reported last week. Wrought 

titanium and titanium alloy products have now been 
reduced by 10 per cent. 

Increasing production efficiency is a major factor con- 
tributing to the price reductions. Another factor is that 
ICI's prices for raw titanium metal have also been 
reduced steadily throughout the past year. I n  fact. the 
company's new market price of 19s hd per Ib. is stated to 
be the lowest published price in  the world. 

A t  the end of  1956 the U S  price for titanium sponge was 
quoted at $2.75. Typical mi l l  products were priced at 
$13.00 per Ib. for sheet. $11 per Ib. for rod and $9.0 per 
Ib. for billet. 

News from the US. however, suggests that high-quality 
titanium at a cost o f  less than $1 per Ib. is anticipated from 
a fused-salt electro-refining process about to be tried in 
a 10.000 to 20.000-amp., semicommercial cell now being 
installed at the Bureau of Mines' Boulder City station. 

I t  is claimed that the process, by using cheaper raw 
materials than present chemical reduction processes and 
being adaptable to continuous operation, promises to cut 
refining costs. The process wil l  also reduce refining costs 
of other metals. I n  fact, the Bureau has under way a 
$110,000 research project to adapt electro-refining to 
recover zirconium from impure sponge metal. mil l  scrap 
and zirconium alloys. This work is being undertaken for 
the US Atomic Energy Commission. 

I n  the new process, a 5 per cent divalent titanium co111- 
plex (12.4 per cent T i  CI,) is used in  fused sodium chloride 
as the electrolyte. The mix is produced by passing finely 
divided molten sodium droplets through TiCI, at 1.200" F 
in  a tower reactor, and is essentially the first stage of  the 
Bureau's two-stage reduction process first described in  
March of  last vear. 

Almost any mixture of  titanium-hearing met;~ls can \ervc 
:is the cell anode. The c;lthotlc is mild iron having an 
area one-fourth to one-half th;it of the anode. The opera- 
lion is carried out untlcr ;c hc l ic~~i i  at~iic?sphcrc at 1.560" F.  
Titanium is protlt~ccd ns co:irsc gr;cnular crysI;iIs. which can 
he readily melted into ingots. 

According to Dr. J. 7';lylor. an IC'I tlireclor, about f10 
million has been invested in thc titanium industry in the 
UK. Hc reports Ih:it tlespitc reductions in defence expendi- 
ture (titanium is widely used in modern :lircraft manurac- 
turc), i t  is cstimatcd that by 1960, U K  new titanium require- 
ments will bc of thc ordcr of 2.000 lo  3.000 tons a year. 
This docs not take into ;iccounl. however, the improved 
yields ohtained in kihricating opclxlions ;lncl the employ- 
ment of  titanium oht:l~ncd from wrap. 

CARBIDE I N  ULSTER 

ROBLEMS of prodr~ctlon co\ts ;ire ra~\ed by the P dec~s~on . .  of C'arhidc Industries I.ttl.. a Briti\h Oxlgen 
('0. s~lbs~diary, to set L I ~  a carhidc antl acclylenc plant i n  
Northcrn Ireland ;idjacent to the proposed Du Pont neo- 
prene plant (see ('II~:~II(.AI. Aci~:. ' J  Fehruury. p. XI). 

Determining factor in the cost of manl~facture of 
oarbitlc is normally thought to hc the puce of electricit! 
;ind i t  would appall- ar lirst sight that i t  would be cheaper 
to import carhidc fronl British Oxygen'r Norwegia~i ;c\so- 
ciate 0dd:c Snieltervcrk. Hydroelectric powcr. which i\ 
comparatively cheap. i.; available in Norway. wherea\ 
Northern Ireland has lo  rely o n  coal powered generating 
stations using coal inlportcd from Grai l  Britain. 

British Oxygen'? answer is that with the high cost o f  
freight the price of electricity is not a dominant feature. 

(Continued in page 323) 



23 February 1957 CWEMICAL AGE 323 

West German Chemical Industry 
Finds Exports MorelRisky 

G ERMAN chemical manufac- 
turers expect the upward trend 
of production and  exports t o  

continue this year a t  the rate of last 
vcar which was somewhat slower than 
in preceding years. It is pointed out 
that while total chemical sales in 1956 
~ncreased by 10 per cent only com- 
pared with 12-14 per cent by value, 
in the three preceding years, pricas 
were slightly Iowcr-by two per cent, 
according to the experience of one of 
the leading companies-so that in fact 
the volume increase was not slowed 
down. Moreover, the new plant com- 
missioned in 1956 has  hardly yet 
made any substantial contribution t o  
output and  should. with older plant 
?till being used t o  full capacity. bring 
considerable relief. 

As wagcs and other producing costs, 
however, arc tending upward, leading 
producers agrcc that special efforts will 
be nccdcd to counteract thc narrowing 
of profit margins by incrcased mechani- 
sation of production :tnd dcvelopment of 
new products which, at lcast at first. find 
morc profitl~blc markcts. 

Exports More Difficult 
This holds good especially for exports 

which Proicssor Winnacker, of Farb- 
werkc Hocchst AG, says are becoming 
increasingly difficult and risky. Nowhere. 
hc said at a rccent press conference, was 
world market competition keencr than in 
the chemical sector; though prices ob- 
tainable in foreign markets were de- 
teriorating constantly, exports were essen- 
tial because of their big share in total 
sales, thc more so as domestic prices 
would have to be raised considerably if 
exports did not rcmain ; ~ t  an adequate 
level. 

Leading exporters. including Farb- 
werke Hoechst, suffered a contraction of 
their sales in some important overseas 
markets such as India and China. 

The progress of the common market 
project is being welcomed by the German 
chemical industry. but it is pointed out 
that thc economic integration so far 
achieved is not wholly satisfactory. 'NOW 
that the British attitude to Euronean 
is~ues has changed,' argues Professor 
Ralke in D i e  Cherni.schc Indrrstrie (Janu- 
ary. 1957. 9. I I). ' wc should pursue an 
economic policy which meets British 
wishes at least as much as French wishes. 

'Scen thus, thc econotnic integration in 
Europe is to be welcomcd as a short- 
term objective even though it does not 
finally solve all common tasks. All 
partial forms of integration however 
must still be categorically rejected. and 
we must help to sunplcmcnt incomplete 
Euronean organisations by British par- 
ticinatinn.' 

Thc German chemicul industry. he 
adds, could not in the long run feel a1 

ease in 1he narrow confines of a com- 
munity of six States 

Farbwerke Hoechst, one of the three 
big 1 0  Farben successors, reports total 
sales of DM1,481 million for 1956, an 
increase by 16.6 per cent over 1955. 
Exports contributed 30.2 per cent, an in- 
significant change compared with the 
prcccding year. Capital expenditure at 
D M  240 million was almost unchanged. 
Since 1952 close on DM 800 million has 
been invested in new and modernised 
plant while the labour force rose by over 
50 pcr cent to nearly 40,000. Research 
cxpenditure last year amounted to 
DM 81 million. equal to 5.4 per cent of 
total sales. Half the 1,550 members of 
the staff with university or  equivalent 
training are engaged on research. 

The increase in the labour force by 
just under 10 per cent last year compares 
with a rise in the outlay on wages and 
salaries by 20 per cent; and the working 
time has been reduced by three to 45 
hours a week. Professor Winnacker 
claimed that wages were quite as  high as 
the company could afford to pay; more 
was now taken out through higher wages 
and shorter workins hours than was 
added by rationali~ation and modernisa- 
tion. 

The output of coal derivatives showed 
a comparatively modest increase in 1956. 
The nroduction of coal-tar rose to 
1.904.000 metric tons. i.e.. by 5 0 per 
cent. crude benzole to 545.000 tons. by 
7.1 ner cent. and ammonium sulphate to  
505.800 tons, bv 4.0 ner cent. A num- 
ber of new installations were put into 
onerstion, inclvdine two continuous tar 
distillation plants with a monthly output 

Record Outaut and Exoorts 
of U K  Plastics in 1956' 
THE British nlastics industry had another 
record nroduction and exnort vear in 
1956. it is announced by the British Plas- 
tics Federation. Output. which has been 
more than doubled since 1950, reached 
about 335.000 tons, an increase of more 
thln 10.000 tons comnared with the 
1955 total of 324.000 tons. The increase 
is a t  a slightly reduced rate comnared 
with 1955. output for 1954 havlng been 
174.000 tons. 

Thermonlastics materials including 
p.v.c. polvthene and polystvrene. were 
again resoonsible for more than 50 oer 
cent of the outnut. Exnlnsions now in 
proeress arc exnected to result in still 
higher nroduction caoacity for various 
plastics this v e v  and suhseouentlv. 

Fxoorts of nlastics materials a!one in 
1956 amounted to nelrlv 98.000 tons. 
valued at over $26 million. a rise of 
nearly 13.000 tons. valued at over f 3  
million. comnared with the 1955 fieures. 
the nrevious hiehest. The increase in ex- 
norts is at a sliehtly higher rate than in 
1955 (1954 exnorts. over 77.000 tons. 
value f20f million). 

of 11,000 and 6,000 tons, two benwle 
pressure refining units, a phthalic anhy- 
dride plant with an initial capacity of 
6,000 tons a year which Gelsenkirchener 
Bergwerks AG erected at Bochum in con- 
junction with Badische Anilin- und Soda- 
fabrik AG, and extensions to  the syn- 
thetic phenol plant of Phenolchemie 
GmbH which has now a capacity of 
16,000 tons a year, to the alkyl benzole 
plant of Rheinpreussen AG, and the 
phthalic anhydrid and maleic anhydrid 
units of Ruhrol. 

Most coal-tar products were disposed 
of without difficulty. An exception was 
naphthalene of which larger stocks 
accumulated owing to reduced demands 
from the US. Some of these plants 
have been designed for the use of both 
coal derivatives and oil refinery products. 
Thus the alkyl benzole plant of Rhein- 
preussen AG uses both coke-oven ben- 
zole and propylene from oil refineries. 
This company is also using phenol and 
phthalic acid derived from coal and 
ketones from its own petroleum chemi- 
cals n l ~ n t  for the nroduction of elastics. 

The former hydrogenation and Fischer- 
Tropsch synthesis plant3 increased their 
throughout of crude petroleum further 
last year but had to cut back after the 
Suez interruption of normal suoplies. 
One of them, ScholvenChemie AG. hss 
just announced nlanr to extend its plant 
canacity from 750,000 to  2.000.000 tons 
throuehout a year at a cost of about 
D M  100 million. 

De~ussa ,  Frankfurt. reports for 1956 
that the work on exceedingly pure metals 
as needed for nuclear reactors was con- 
tinued on an intensive scale. T ~ P  rm3- 

pany exnects to Fe entmcted with suooly- 
ing uranium for the reactor to be erpcted 
at Karlsruhe and has Installed several 
new technical units for research and 
develomment in this field which, it is 
claim~d. will enable the company to pur- 
sue new paths in research. 

CARBIDE IN ULSTER 
l(continued from facing pow) 

T h e  caoital investment t o  set up  
additional hvdroelectric power c m a -  
citv in Norwav wollld be considerable. 
Local limestone will b e  used. some of 
which can be recvcled. thus eivins 
further economies. Coke. however. will 
come f rom Grea t  Britain. 

There is the  further ~ o i n t  that the  
Northern Ireland Government. under 
its oolicv of e n c o u r a e i n ~  industrial de- 
velonment. m a v  b e  willine t o  subsidise 
the suonlv of electrical vower t o  enter- 
prises of this nature. Beside$ providing 
emolovment and bringing monev into 
the country there is the ~oss ib i l i ty  that 
anv  excess of acetvlene will b e  used t o  
reinforce suoalies to  local industry. 

O n e  auestton is still unanswered: 
Whv has British Oxvgen not found i t  
profitable to  produce carbide in this 
countrv? I t  would aapear that if the 
process is economic in Northern Tre- 
land i t  would h e  even more s o  in Great 
Rritain. 
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. ,  . 
Correspondence swallowed ' a few crystals ' of fluoroace- 

tate (sodium), which produced persistent 

DR. PHILLIPS QUERIES FIGURES ON 
vom;ting, convulsions. stupor and coma. 
Despite otherwise effective thcrapy, the 
convulsions persisted for sevcral days. 

TOXICITY OF FLUOROACETATES Full motor functions wcrr recovered 
after the filth to sixth day. 

SIR, In Mr. P. Cooper's very interest- 
ing article, Toxic Hazards in Industry. 
(CHEMICAL AGE, 1957, 9 February, page 
247), it is stated that fluoroacetates are 
very toxic to man and that a dose of 50 
mg. can cause death within five hours. 

We find it a little difficult to follow 
Mr. Cooper here; 50 mg. for a man of 
140 Ib. weight is rather less than 0.1 mg.1 
kilo, and since no experiments have ever 
been performed to determine the toxicity 
to man, this must be guesswork. In fact. 
The LD 50 of sodium fluoroacetate to 
rats is between I and 3 mg./kilo, 
(Phillips and Worden, unpub.), for 
monkeys about I5 mg./K and man is 
stated to be less sensitive to sodium 
fluoroacetate than other mammals (A. E. 
Adrian took a dose sufficient to produce a 
urine toxic to guinea pigs and was him- 
self unharmed-'It seems that man also is 
relatively insensitive' (Peters, Endeavour. 
July 1954, page 152). 

By extrapolation, we would think that 
the LD 50 for man might be between 25 
and 50 mg/kilo., that is between 1.5 and 
3 g. for a 10 stone man. 

It is also important to differentiate 
between fluoroacetates and fluoroamtia- 
mide; the latter is not a fluoroacetate by 
which is implied esters and salts of 
fluoroacetic acid itself; fluoroacrtamide 
has an LD 50 for laboratory white rats 
of I5 mg./kilo. (Worden and Phillips. 
Lancet, 6 October 1956, page 731) and 
so is about 117 to 1/10 less toxic than 
sodium fluoroacetate. Moreover, the 
action of fluoroacetamide is milder than 
that of fluoroacetates and is indeed so 
slow that it is possible to administer an 
antidote, acetamide or I-cysteine, within 
30-60 minutes of a lethal dose being 
administered. The toxicity of fluoroacete- 
mide is the subject of a forthcoming pub- 
lication by the above named authors. 

It might also be of interest to record 
here that calcium and barium fluoroacc- 
tates have been prepared and have proved 
to be powerful rodenticides, considerably 
more toxic and rapid acting than sodium 
fluoroacetate. 

Vours etc. 
M. A. PHILLIPS. 
Chirj  Chrmir!. 

Associated Fumigators Ltd.. 
London El6. 

Mr. Cooper Replies 
SIR, I am very interested in the addi- 
tional information given by Dr. M. A. 
Phillips, on the human (estimated) toxi- 
city of fluoroacetic acid and its deriva- 
tives. The literature I have been able to 
consult offers no clear guide. Thus, Kaye 
(Emergency To+icology, 1954) gives the 
(estimated) MLD of the sodium salt as 
50 mg., and states that 'death may occur 
within 5 hours.' Thienes and Haley 
(Clinical Toxicology, 3rd edition 1955) 
are vaguer, stating that the toxic dose is 
'said to be 7 milligrams and the fatal 
dose 70 milligrams.' Spector (Handbook 
of TOXICOIO~~ .  Vol. I. 1956) quotes a 

It is worth mentioning hcre that the 
wide range of animal species and an MLD, quoted in toxicolo5ical works 

wide range Of LD written from the clinical angle, although 
It seems that different species of mouse not scientific a datum as the LD:,, is 

LD So of 0.5 mfl/kg. probably of more usc to the clinician. 
to 17 mglkg. of Huoroacetate. The cor- who is dealing an individual and 
responding dose for horses is 1 mg/kg. wishcs to some sort of prognosi, 
and for sheep 2 mglkg., while dogs sue- regarding chances of . 
cumb to 0.066 mg/kg. PETER COOPER 

Such an array of data is not helpful, Southmc:ld Hospital. 
though it serves to demonstrate the ex- Rristol, 
treme species variation in fluoroacetate 
toxicity. However, fluoroacetates act 
both as myocardial depressants and as Problems and 
central nervous stimulants, and it seems DSlR Group 
probable to me that their toxicity dcpends 
upon the preponderance of one or other SIR. Our attention ha\ teen drawn to 
of these principal toxic effects in any what is presumnbly an ~niidvcrtant 
animal treated with them. ~h~ effect on omission from your lcading article of 
the myocardium would produce rapid last wcek. Your readers will no doutt  
death by cardiac arrhythmia, and might be aware from your references to this 
presumably depend for its magnitude laboratory in the past that the Corrosion 
upon the individual human victim; car- of Metals Group of the DSIR Chemical 
disc toxins are notoriously variable in Research Laboratory has been actively 
effect in human cases. engaged for many years on toth fundn- 

on the other hand, central mental and applied investigations related 
would cause epijeptifo,,,j convulsions to cnntrol and prevention of corrosion. 
which might or might not be fatal. The Yours etc.. 
only detail of human poisoning I have FRANK WORMWEI I 

found is quoted by von Octtingcn Corrosion of Mctnls Group. 
 poisoni in^. 1954). A child of two ycars DSlK Chcmicnl Kcrcnrch Labor;irory. 

'Association with Free Trade Area is 
Vital to UK Chemical Industry' 

IT, ts ABSOLII.~ELY essential that the right sidc o l  the IarlR barricr. then US 
British chemical industry should be asso- competition in Europc. which is now one 
ciated with the common market. Europc of thc nost import~int factors with which 
is our best and largest single market. wc havc to de:il, will he on thc othcr 
That view Wac expressed by Mr. S. P sidc of that barrier-we shall t e  on the 
Chambers a deputy chairman of ICI Ltd. right sidc. Wc wolild  ithe her be on even 

terms with thc Wcst German cbcmical 
industry k y  taking this \tcp. 

'On  hal:rncc. I Icel that Britain de- 
pcnds so much on cxports to thc rest o f  

S. P. Chcrmhrr.~, an tlic world as wcll as to Europc. that even 
ICI deprrty chair- if sonic resources h:ivc to t e  tr;inslerred 
Jlmn, H./IO Rave l'rom industries not c:~pal-le of dcalinf 
views on free trade ndcquntcly with Europcan competition. 
irt o TV ;nlr*ll;rw wc should still have a sounder cconomv.' 

Mr. Hickson in his annual statement. 
published this week. \aid that Hickson 
and Welch directors had concidcred thc 

,," the HBC TV programme Panorama 
free trade propo~:ils cnrcfully. 'Pro- 

on Monday this week, Qualified sup- 
vided certain safegu:irds are incorporated 

port for common project in any agrccmcnts made the nritish 

of our leading article) came from 
' ' ' ' we consider that  such 

Bernard Hickson, of Hick-  
"1 arrmigccmnt would kc to thc ultimate 

son and Welch (Holdings, Ltd,, in his 
bcnclit of thc n:ition and that we our- 

annual report to shareholders. 
?elves could acccpt the ch?llcngc which 

Chambers. taking part in a discus- 
:in u~iprntcctcd home market oITers. 

sion on the UK Government's White ' Wc ~reolisc. howcvrl-. lh31 increased 
paper said: ' If we do not go in, we efficiency and greater productivity will 1.e 
should be faccd with our goods going in called for, but the opening of our home 
to Europe and paying high tariffs, while markets to European cornnetition will be 
G e m a n  goods. for example, paid no offset by the opportunity for us to cell 
tariff at all. That would mean that much our products in markets at present denied 
of our existing business would be lost. us by high tariffs, imaort licensing sys- 

'We muqt go in for if we are on the tems or complete prohihition.' 
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LINEAR POLYMER SYMPOSIUM 
Bradford Lectures and Exhibitions 

Cover Recent Developments 

AST weekend (15 February to  16 
LMmmy) the seventh annual sym- 
posium to be held in Bradford a t  the 
Technical College, this year dealt with 
' Recent Developments in the Chemis- 
try of Fibrous Linear Polymers.' This 
symposium was arranged by the Brad- 
ford Chemical Society in conjunction 
with the Department of Chemistry and 
Dyeing, Technical College, Bradford, 
and the Yorksbire Councll for Further 
Education. 

Lecturers at this symposium were: 
Mr. 1. Goodn~an (Imperial Chemical 
Industries Ltd. Fibres Division), whose 
subject was 'Synthetic Fibre Forming 
Polymers: Some Novel Structures and 
Properties '; Professor F. S. Dainton, 
(Leeds University) who lectured on 
' Addition Polymerisation: Mechan- 
isms and Kine,ics'; Dr. W. R. Moore 
(Technical College, Bradford), who 
dealt with 'The Interaction of Syn- 
thetic Fibre Forming Polymers with 
Liquids'; and Dr. F. 0. Howitt and 
Mr. G. Kirz  (Wool Industries Re- 
search Association) who each read a 

paper on 'Swelling and Solution Pro- 
perties of Natural Fibres.' 

The chair at the lecture on the Fri- 
day evening (15 February) was taken 
by Dr. W. Cull Davies, chairman, 
Chemistry Advisory Committee, York- 
shire Council for Further Education, 
who also opened the Symposium on 
Saturday. The chair was taken in the 
morning by Dr. W. R. Moore and in 
the afternoon by '  Mr. J. W. Edge, 
president of t h e  Bradford Chemical 
Society. Dr. R. L. Elliott, head of the 
Department of Chemistry, who was to 
have taken the chair a t  all the lectures 
on Saturday, was indisposed. 

Two exhibitions were also held a t  
the Bradford Technical College in con- 
junction with this symposium. The 
exhibition of chemical and physico- 
chemical apparatus and the exhibition 
devoted to fibres and fabrics were 
opened by Alderman Revis Barber, 
chairman of Bradford Education 
Committee on Friday, 15 February. 
Descriptions of both these exhibitions 
are included in this issue. 

The papers read a t  the Symposium 
are reported below. 

Synthetic Fibre Forming Polymers 

by Mr. I. Goodman 

I N his pdper Mr. Goodman reviewcd 
some ahpects oC progress during the 

past dccade in the ficld of synthetic fibre- 
forming polymcrs. He deait in particu- 
lar with solnc dcvelopmcnts which are 
bound up with structure-properties rela- 
tion~hips. Mciting points oC polymers 
wcre considered especially and some un- 
suspected relationsh~ps between melting 
points and chemical structure shown. 

Threc distinct phases in the history of 
\ynthelic fibre chcmistry were referred 
to, namely, the prime exploratory steps 
combined with the growing new science 
of macro molecular chcmistry which led 
to the ditcovcry of polyhexamethylcnc 
adipamide (nylon-66), the first synthetic 
fibre-forming polymcr of technical im- 
portance. 

Further devclopmcnts from the same 
body of fundamental principles and from 
the simultaneous growth in the vinyl 
polymcr field, had led to production af 
the other synthctic fibrous substances 
now commercially available, notably, the 
polymers of hexamethylene adipamide. 
aminocaproic acid, cthylene terephtha- 
late and acrylonitrilc. 

The third phase which had been in 
being for about a decade, had been the 
search for novcl clawer of fihre-forming 

polymcrs, i.e. polymers outside such 
series as the polyamides. polyesters and 
polyurcas. 

Mr. Goodman stressed that not all the 
desired propertics, such as high strength 
(in wet and dry conditions), stability to 
hcnt and light, resistance to chemical 
attack, moths, mildcws, abrasion and 
an element of dimensional stability-the 
propcrty of pleat retention and wrinkle 
resistance, are met in equal degree in all 
synthctic fibres. Therefore, the per- 
formance of any new synthetic fibre must 
measure up to standard already regarded 
as normal and to gain widespread accept- 
ance, show additional advantages over 
and above those enumerated above. 

A foremost requirement in a fibre 
should be adequate melting point, and 
the lecturer considered that a melting 
~ o i n t  of 200°C represented the typical 
level below which the uses of a fibre 
would be considerably restricted. The 
significance of a polymer melting point 
was, however, more fundamental and 
consideration of crystallinity was the one 
requirement which most clearly differen- 
tiated fibres from non-fibre forming poly- 
mers. 

A characteristic feature of fibre-fom- 
ing macro molecules was the ability for 

the molecular chains of units to become 
aligned and for interchain attractive 
forces to come into play. The energy 
needed to break down such regular as- 
semblies found a direct reflection in the 
melting points of the crystalline poly- 
mers. Determination of crystallite melt- 
ing point, therefore, could provide some 
insight into the inter-molecular forces in 
a crystallite polymer and was, in fact a 
very important property. 

Melting points of a large number of 
linear aliphatic polymers were summsr- 
ised by the lecturer on a slide which 
clearly indicated how the replacement cf 
methylene groups in a paraffin chain by 
such groups as the ester or the amide 
linkage may lower or increase the melt- 
ing point. Side chain branching t y  
alkyl groups tended to lower the melting 
point in a polymer series and in a homo- 
logous series, e.g. polyesters of a given 
diol or polycarboxamides of a given 
amine, an alteration in melting point he- 
tween adjacent members such as is 
known in simple terminally bifunctional 
compounds could occur. 

It was noted that all the aliphatic poly- 
esters had melting points lower than that 
of polymethylene and this series provided 
a particu1ar;y dramatic one in which to 
show the effect of replacing an ali- 
phatic chain t y  an an aromatic group.. 

Eflect of p-phenylene link on  polyester 
meltin: points 

Polyrner repeat units M.pt. ('C) 
-O(CH,), O.CO.(CH,), C O -  61 

- O(CH& 0 . ~ 0  /A' cO- 260 \--J 
-CO(CH,), CO.O(CH,),(t 56 

-CO(CH,), CO.O<@'& 235 

So far as polyesters were concerned 
this effect of elevation of melting point 
had been profound, bringing this class of 
condensation polymers into the realm of 
practical importance, evidenced by the 
case of polyethylene terephthalate (Tery- 
lene, Dacron). 

An intermediate level of melting points 
was obtained with mixture of aliphatic 
and aromatic functions in the same mole- 
cular repeat units. In the aromatic poly- 
ester field introduction of groups not 
symmetrically substituted led to depar- 
ture from linearity or maximum sym- 
metry and had a deleterious effect on 
melting point. 

It had been suggested that insertion 
of a p-phenylene group, produced a 
' chain stiffening' action, and that con- 
jugation between the benzene ring and 
the carbonyl group in polyesters in- 
creased the polarity of the latter thereby 
enhancing the attraction between ester 
groups in adjacent chains or between 
ester groups and nearly aromatic rings. 
Mr. Goodman stated that while he be- 
lieved these attractive forces might be 
present, he considered that their contribu- 
tion to the cohesion of molecular chains 
could not be uniquely isolated and that 
the principal factor is a geometrical One. 
A recent development supporting this 
view was Batzer's work on crystalline. 
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fibre-forming, polyesters prepared from 
non-aromatic components. 

The lecturer referred to selection of 
the right isomers whereby polyesters may 
be obtained whose melting points are 
similar to those of the aromatic con]- 
pounds. 

Some aspects of co-polymer research. 
with special reference to condensation 
polymers, were then considered such as 
incorporation of second monomer com- 
ponents into polymers to improve dye- 
ing behaviour. 

Block copolymer and the somewhat re- 
lated variant of the ' graft' copolymer, 
are considered to provide additional flexi- 
bility in the approach to new forms of 
organisation of matter. Synthesis rf 
true block copolymers is stated to call 
for the availability of suitable starting 
polymers of relatively low molecular 
weight and with appropriately reactive 
end groups. 

Melting Points 
Reference was made by Mr. Goodman 

to melting point and random polymerisa- 
tion. By progressive addition of the 
foreign component, the melting p i n t  is 
lowered until a minimum is reached. He 
stressed that melting point depression 
was, however, determined by the rnolor 
and not by the weight proportion of the 
disturbing species. Where this was of a 
high molecular weight a substantial pro- 
portion might be introduced without 
drastically lowering the melting point cf 
the parent polymer. 

In concluding his account of recent co- 
polymer research, Mr. Goodman referred 
to an instance of anomalous melting be- 
haviour in a random copolyamide sys- 
tem. Thus, when the melting points of 
a complete range of hexamethylene 
sebacamide/terephthalamide polymers 
were determined, the normal eutectic 
type curve was obtained, but in the hexa- 
methylene adipamide/terephthalamide 
copolymer system. a continued rise from 
the melting point oE the lower homopoly- 
mer to that of the higher occurred. This 
unusual behaviour had been ascribed to 
the closely similar molecular lengths of 
the tercphthaloyl and extended adipoyl 
units which it had been suggested, might 
without difficulty replace one another in 
the crystal structure. 

This did not occur with the sebacamide 
copolymers due to non-equivalence of 
the structural units concerned. Thc 
lecturer considered, however, that this 
concept of isomorphic replacement was 
weakened somewhat by the absence of 
similar effects in the terephthalateladi- 
pate copolymer series. 

Mr. Goodman referred to a topic cf 
surpassing interest in the polymer indus- 
try, namely, thermal stability of poly- 
mers, for this was of great importance 
in the production of fibres from polymers 
by melt spinning. where sometimes the 
gap between melting point and the tem- 
perature at which serious decomposition 
occurs, was very small. It was, there- 
fore, imperative to identify the effects o f  
mis-processing in order to reduce or 
eliminate them. 

Only recently had any light been 
thrown on the thermal degradation pro- 
cesses of nylon-66 and of polyethylene 
terephthalate. The complex pattern of 

\. / 
0 

X=OH. ONa 

nylon-66 thermal degradation had proved 
to be an instance of a general reaction 
of substituted adipamides. By and large, 
it was a synthetic reaction giving a pro- 
duct of increased molecular complexity 
which is irreversibly cross-linked and in- 
tractable. 

During the last two or three years it 
had been demonstrated that minor pro- 
portions of cyclic oligomers were present 
in several fibre-forming synthctic poly- 
mers. It was known, for instance, that 
nylon4 contained oligamidcs up to the 
level of a cyclic tetramer, while from 
nylon-66 could be extracted the relatively 
simple monomeric hexamethylene adip- 
amide as well as a cyclic dimcr. The 
largest molecule of this class yet dia- 
covered as a polymer congener occurred 
in polyethylene tcrephthalate which con- 
tains about I per cent of a substance sug- 
gested to be a cyclic trimer of ethylene 
terephthalate. 

Mr. Goodman stated that Imperial 
Chemical Industries Ltd.. at Harrogate. 
have fully confirmed this structure for 
the compound. which was now known lo 
be a strainless 30-membered macrocycle. 
The occurrence of such substance was c.f 
interest to polycondensation kineticists 
and exemplified the growth of knowledge 
relating to detailed chemical structure cf 
commercially important synthetic fibre\. 

Future Discoveries 
The prospect of future discoveries of 

industrial importance among the poly- 
amide and polyester polymer5 might be 
considered small, although considerable 
efforts were still being devoted to this 
field. The lecturer reported, however. 
that this type of activity was beginnins 
to be overshadowed by the study of 
quite novel types of polymer structure. 
The following wcre then described. 

One development has been the revival 
of interest in the Leuch's reaction which 
gives synthctic polypeptides originally 
thought to have molecular weight of 
several millions. 

It was now accepted. however, that 
polymers and copolymers so preparcd 
have molecular weights in the range 
10.000 to 100.000 rising to a maximum 
of 500.000. 

Products of this class obtained in film 
and fibrous form showed, when stretched. 
X-ray diffract:on patterns resembling 
those of a- and ,&proteins. hlr. Good- 
man considered their study would un- 
doubtedly continue to throw light on the 
fine detail of structure and behaviour of 
natural protein fibres, as had recently 
been done in the polypeptide synthesis 
described by Noguchi and Hayakawa. 

, N HK. etc 

I he resulting poly (glycol-L-slanine) 
closely rcsemblcd in its X-ray and infra- 
red characteristic\ the cry\tallinc part o f  
Rombyx mori silk libroin. 

Another approach to synther~b ol 
libre-forming polyniers wa\ met in the 
polyaminotr~;~zoles of J. W. Fisher ( I .  
Appl. Clrenr.. 1954, 4,  212). Lower mem- 
bers of this series wcre watcr-soluble but 
practical import:lncc was attached to 
poly(octamcthylcnc aniinotr~azole). 
formed from setacic acid, which can kc 
mclt spun to fibres which could be cold 
drawn and were rc;ldily dycablc. 
Mcchanicnl properties were in the nyion- 
Terylenc range hut the polymer was sen- 
sitive to acidic conditionr. This defect 
had becn overcome in a novel cl;lss of 
polymel-s obtaincd by polymerising sub- 
stituted oxetnnes with catalysts of the 
Fricdel-Crafts type. Polyd~chlormethyl 
oxctane. in particular. was crystalline and 
could be mclt spun to tenacious fibres 
having cons~derable chemical and ther- 
mal stability. 

The lecturer's I:lst example of a novel 
polymcr derived from the licld of rtereo- 
specific vinyl polynierisation which ha\ 
hccn invcstig:rted by Prof. Natta, of Italy. 
Stcrcospcuificity conferred the ability tu 
crystallire. raised the polymcr melting 
point and lowered the solubility of the 
polymer. 

Mr. Goodman wid tli:~t he was con- 
fident th:~t this latest development i l l  

polymer chemistry would prov~de much 
morc inl'ol-mation of 5pccial interest to 
synthetic fibre science. Thc existing 
picture would appc:lr to indicate that 
there are now possibilities of synthesisin; 
a fibre having any desired coniblnation 
of propertics although i t  w:ls not yct 
possible to makc rcli:~blc predictions ol 
thc likely tensile strength of a new fibre. 
Howcver. in due cour\c. he fclt that the 
combination of fund;~mental and applied 
science would provide this knowledge. 

Trace Elements in 
Plant Nutrition 

Profcssor T. Wall:~cc. C.R.E., M.C.. 
D.Sc.. F.R.1C.. V.M.H., F.R.S.. profcs- 
w r  of horticultural chemistry. Univcr- 
sity of Rristol, :~nd director. Long A\h- 
ton Research Station. will deliver the 
Fernhurst Lecture hcforc the Royal 
Society of Arts, John Adam Street. 
Adelphi. London WC?. on Wednesday 6 
March 1957 at 2.30 p m. 

Applications for tickets should be 
addressed to  the secretary of the society. 
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Interaction of Fibrous Synthetic 
Polar Polymers and Liquids 

I N h ~ s  lecture Dr. MI)OI.C c o ~ i s ~ d e r ~ d  
somc 01' the general principles govcrli- 

ing the intcr:~ct~on of liqil~ds with librouh 
pol:lr synthetic polylncrs and the :~pplica- 
tion of thcsc to somc jpcciliu cases in- 
c lud~ng cellulose acetate. . 

Thermody~~aniic requiremcntr lor solu- 
tion of any sub\tancc to occur weru 
evaluated. 

The rcquircmcnts of solvents and 
rwelling agcnta for librou\ synthetic 
po;ymcrs may bc suni~iii~rised thus: FOI 
solution to occur, atlrnctlvc forces bz- 
tween polymer chains and between sol- 
vent molecules must not be too dillcrent 
from thosc between polymcr and solvent. 
Whcrc relatively non-polar polymers and 
liquids arc involved with ab\orption cf 
heat during mixing. :I convenient Ine:lsurc 

1)r. It'. R .  Moore, 
<lll/Il,,, , t /  llli., /1,1p1,1 

o i  such f'<~rcc\ W:I\ thc Hildcbr;~nd solu- 
bility pararnclcl. For relntivcly non- have value\ 011 either side of that of the 
po;ar polymers. i t  ha5 bccn iound t h ~ t  polymer, that of the mixture will be 
liquids will act a \  solvents if thcir solu- closer to it and the mixture will be a 
bility parameters lic within the i~ppro- better s o l v c ~ ~ t .  
priate range p t- 1.5. If the solubility TABLE I 
parametel- o f  the liquid lics (111tsidc t h i ~  Solubility hromet&r of Polymers 

rangc, I.?., A,, the liquid will only swcll Selubrltty 
Polynler Porometer 

the nolvmcr. If stronr intcrchi~in forces P O I ~ ~ C ~ ~ I O ~ ~ C ~ ~ I ~  ... .. ... .. 15.4 . -  
occur in :I polar fibrous polymcl n sol- :;7;h$,de;; chlo;ide . ... 13.6 12.2 
Vent Or swelling agent must gcncrally be Secondary cellulore acerare . .. 11.0 
c;lp3ble o i  solvating the polymer. I ]  Polyethylene glycol rerephrhalate ... 10.7 

Polymerhylacrylon~trtle ... ... . 10.7 
solution is to occur the lluuid must habe vinyl acetate-acr~lontrrile roool~rner .. 10.5 ~ ~ 

a par;lnlctcr too different ~ m k l  acerate-v1ni1 chloride &polymer ... 10.4 
fl-om that of solv:~tcd polymer. 

Polyvinyl chloride .. . . .. ... 9.7-9.9 
Polyv~nyl-acetate ... ... 9.1-9.4 

Solubjl,ty ~arome&ir of ltquldr 25' The solubility p:~rnmctcr of the poly- Dlerhyl  ether  . 7,4 Dioxrn ,,, 

rner, solvatcd or not, Dl-. Moore con- , ,  . ., 74 ~ ~ t ~ ~ b ~ ~ ~ ~ ~ ~  10.0 
sidered an important factol- in dctcrmin- Carbon tetra- Methyl  formare 10.2 
~ n r  which liquids will dissolve or swcll rzh,h",'ide ::: ::$ ~$~~~~ 1::; 
thc polymcl- lor knowlcdgc of 11 might Ethylacecare  . 9.05 m-crerol ... 11.5 Aceronrrile ... 11.9 
be useful in predicting and choosing su~t -  My(,:ydff,'hy' , , 9,15 Dimethyl  

:~hlc \olvcnts. Terrahydrofuran 9.2 formamide ... 12.1 
B ~ ~ : ~ ~ ~ ~  nOn.volatilily >olymers, chlorofo'm ... 9.3 Nlrromechane 11.6 Terrachlorethane 8.4 Echanol ... ca13.0 

\oluhility par;~mctcr\ cannot be obtained Chlorbenrene ... 9.5 Acetoc acid ... 13.1 
f rom l a t e n t  hcilts vaporicntion, ~~l~~ M e t h y l  acerare 9.55 Methanol ... ca14.0 

Acetone .. 9.75 Format acid ... cal4.0 
:tttraction con\ti~nts, howcvcr. allow e\ti- Cyrlohexanane 9.9 
malion of ,jp from the structur:~l formu- 
Iar of the monomet- :~nd density ol' the 
pol)mc~-. 

According to Dr. Moore thc method 
works wcll lol- nut very pol:ir poly~ners 
but doc, not take thc influcncc 01' polar 
Lzroups \uflicicntly inlo account. In some 
case, 6p  has bccn estimated from \mall 
~nolccular weight subst:~nces of simil:tr 
structure. Sp tilay bc takcn :is midpoint 
of the r:tnpc or allel-n:~tivcly, thc polymel- 
lnay hc cros.;-linked so that it will only 
swell. Swelling is round to kc grcatcst 
in the liquid with solubility parameter 
closest to that 01' the polymel-. 

For :I polynlcr of high Xp. difliculty 
may be expericnccd. thc lecturcr dated. 
in finding readily :~v:~il;~blc solvents c r  
swelling agents. However. the solu- 
bility paramctcr may be rcduccd by the 
~ntroduction of other groups such as 
methyl, if this docs not introduce un- 
dcsir:~blc pl-opertics. Copolynicrisation 
mav also reduce hp. 

o n e  interesting consequence of the im- 
portance of solubility par:lmetcrs in poly- 
mer-volvent interaction is th:lt a mixture 
of two solvents may have greater solvent 
power than either used singly. I t  has 
heen found also that i f  thc two solvents 

I ' o l y ~ ~ i ~ i . ~ l  Arcl~~re.  It, weakly polar 
nature makes it soluble in solvents such 
3s benzene, toluene, esters and ketones. 
Chlorolorm and tctrachlorcthane, which 
arc :~c~dic,  are good solvents because cf 
so;v:~lion. 
Pulyvitryl Cllloride. Because of an acidic 
H in the -CHICHCI group this polymel- 
may be solvatcd by ketones and esters 
:lnd those with solubility parameters be- 
tween 8.6 and 11.0. Chlorinated hydro- 
carbons with Sp between 9 and 10 are 
;~lso good solvents. 
Copolymer of Vinyl Acelnte and Vinyl 
Clrloride. Chlorinated hydrocarbons and 
nitro paraffins with li values between 9 
and 12.6 and basic liquids such a s  lower 
kctoncs and esters with solubility para- 
meters greater than 9 solvate this copoly- 
mer because of its basic acetate and 
acidic groups. It also provides an exam- 
ple of a mixture of two non-solvents 
which together form a solvent mixture. 
i.e., diethyl ether (8 = 7.4) and aceto- 
nitrile (8 = 11.9). Dr.  Moore consid- 
ered that it might be significant that these 
are basic and acidic respectively. 
Polyvinylidene Clrloride (Saram). This 
polymer has strong interchain bonds and 

solubility parameter of 12.1. Heat may 
therelore be necessary to ettect solution 
and 11 may be solvated by bas~c solvents 
such as oloxan and cyclohexanone or 
acldic solvents such as cnlorolorm and 
tetrachioretnane. 
Cellulose Acrrure. In the form of the 
secondary acetate it possesses both basic 
and acld groups and 1s soluble In acidic 
liquids sucn as cresols and n~tromethane. 
Ln~or~nated  hydrocarbons and h~gner  
nitro pararfins solvate tne polymer but 
do not dlssolve it. 
Polyacrylonrlrile. Liquids with a high 
solubilrty parameter are required be- 
cause tne polymer has a high solubility 
parameter ltself (15.4). In such l~quids 
at rerat~vely h ~ g h  temperatures, the poly- 
mer 1s soluble but on cooung separation 
or gel formalion occurs. b o r  solutlon 
at  room temperature, solvatlon seems to 
be necessary and liquias of hlgh 6p are 
soivents. 
Polyamides (e.g. Nylon). These have 
high solubility parameters. Interchain 
attraction, due to hydrogen bond~ng, is 
strong and solvation by l~quids capable 
of lormmg hydrogen bonds or other di- 
polar bonds w ~ t h  the polymer seems a 
requirement for solutlon. Solvents in- 
clude aclds such as formic, phenols and 
cresols with Sp of about 13 and these 
are believed to solvate the basic 0 o l  
the CONH linkage. 

It is of interest to note, Dr. Moore 
\tated. that hydrogen bond breaking sub- 
stances such as lithium and calcium 
chlorides in methanol are solvents, as 
also Lewis acids such as antimony and 
arsenic trichloride which are believed 
also to solvate the basic 0 of the poly- 
amide. Titanium chloride-methanol 
and stannic chloride-methanol com- 
plexes also have very good solvent pro- 
perties for nylon. Infra-red spectro- 
scopy has shown that complex formation 
occurs involving the basic 0 atoms. Dr. 
Moore also reported that Germans have 
recently found that 70 per cent aqueous 
chloral hydrate is a good solvent for 
polyamidcs. 
Polyerlryloze glycol rerephthalate. This 
polymer bas a Sp of about 11 with a 
strong interchain attraction. If this at- 
traction is overcome, possibly by heat- 
ing, it is soluble in liquids of solubility 
parameter not too far removed from I I .  
Thus lower esters and ketones, nitro- 
benzene (8 = 10) and benzyl alcohol 
06 =. ca 11) and dioxan (8 = 10) are 
solvents. It is also soluble in phenols 
and in phenol-tetrachlorethane mixtures. 

Dr. Moore concluded his lecture with 
an aspect of polymer-solvent interaction 
in which the choice of a suitable solvent 
might be important. Viscosities of poly- 
mer solutions, which could easily be 
measured, were useful in determining 
molecular weights, either as a guide to 
the degree ot polymerisation or degrada- 
tion. He defined a suitable equation for 
viscosity and showed how constants for 
a particular polymer and solvent at a 
particular temperature can be obtained. 
He listed values obtained for several 
fibrous polymers. Variations of viscos~ty 
with solvent might be important, he felt. 
in spinning from solution and illustrated 
the importance of the choice of suitable 
solvents and of principles underlying such 
a choice. 
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CHEMICAL AND PHYSICAL APPARATUS 01 particular lntcrcst was the txelo 
safety pipette (manufactured by W. G .  

EXHIBIT1 ON AT BRADFORD Flaig and Sons Ltd.). A greased glas, 
barrel with a small aperture in the cao 
is fitted to the open iops o l  these pip 

N conjunction with the Symposium or1 1. Recent Developments in the Chemis- 
try of Fibrous Linear Polymers ' at  Brad- 
ford Technical College, two exhibitions 
were held, one of chemical and physlcal 
apparatus, illustrating new techniques 
and developments, and the second exhibi- 
tion of fibres and fabrics, snowing new 
developments and uses ot synthetic and 
other libres. 
Researclr Utilities Ltd. exhibited a range 
o i  in~erchangeable standard jornt a p p ~ r a -  
tus. This company also produces a 
special range of mrcro apparatus. The 
series is compicteiy ~nterchangeable. 
using only A7, 87 and BIO cones and 
sockets tnrougnnut. An acute angle of 
the srdearm on Ilaskheads and stiiinearls 
has been introduced to assist drainage. 
Also available is a thermometer wnich 
can be supplied in three ranges. It is a 
solid stem type fil,ed with a 8 7  cone. 
Electrorrrc Iristrttmet~ts Ltd. were demon- 
strating their new and very aavanied 
Model 24 automatic vorumelric and 
coulometric titrimeter. Two inpilt 
sockets are provlaed, so that while one 
titration is being performed another can 
be set up. A control unit on wnich the 
desired end-point is set features a large 
dial calibrated in p H  units (3 to 11) and 
in millivolts (+400 to  -8001. This 
company will shortly be introoucing an 
entireiy aulomatic analyser atout the 
size of two small telephone kiosks. It 
will first be seen at the forthcoming Phy- 
sical Society Exhibition. 
Sunvic Controls Ltd. h.ad a display of 
Nullmatic apparatus and instrumenls 
which ensure accurate control of plant 
processes. A high speed potentiometric 
recorder was also in action and lor the 
purpose of this exhibition was linked up 
with the EIL Titrimeter, which was being 
demonstrated by Electronic Instruments 
Ltd. 

Nuclear Instrumentation 
Sunvic Controls Ltd. are co-opcrating 

with A.E.1.-John Thompson Nuclezr 
Energy Company in the design and sup- 
ply or instrumentation for the first com- 
mercial nuclear power stitlion. 
Qttickfir and Qrtarti Ltd. had a complete 
range of new intermediates for glass 
blowers on display. Also exhibited was 
a semimicro molecular still and a new 
type cold Soxhlet extractor. 
Joyce Lobe1 and Co. Ltd. have intro- 
duced a double beam automatic record- 
ing microdcnsitometer, Mark 11, whish 
is very compact and takes up very little 
space. 
H. J .  EIIiort Lrd. acre  exhibiting a new 
oil immersion bottle (see CHEMICAL ACE. 
February 1957), some new hydrometers, 
and a new rapid dispenser with adjust- 
able automatic volume control. 11 
delivers rapidly, automatically measured 
pre-selected volumes up to 40 ml. in- 
cluding intermediate decimal quantities. 
The polythene bottle has a 500 ml. capa- 
city. The volume required is set by ad- 
justing the top of the inner lube to care- 

fully calibrated etched graduations. 
Also of interest is the E-Mil Bee-Ka 

thermometer which has a reinforced bulb 
and IS designed chietly as a stirring ther- 
mometer for small beakers This corn- 
pany now has available amber glass ap- 
paratus tor light-sensitive liquids. 
Reynolds and Bransorr Lld. had several 
interesting instruments tor use in the 
lexlile iriaustry, such as the ' Wira' fibre 
fineness meter, a new flammability tester 
whrch compl~es with British S~andard 
Sp-cification BSS 476, and an ultra-violcl 
lamp with Wood's filter for Iluoresccnt 
tests on textiles. 
Grifin urrd George Lfd. were demonstra- 
ring a mechanical shaker having four 
arms with clamps. The simultaneous 
rocking and shaking can be controlled 
as desired. Other exhibits by this com- 
pany includcd latoratory ovens, stirrers, 
balances and a skcleton tramework for 
setting up apparatus. 
Baird urtd Totlock Ltd. introduced a 
new model of a tomb carorimeter. Also 
on  show was an electrolytic analyscr for 
quantitative anaiysis and a mlcro-fur- 
nace lor analytical work. 

Rolplr Cutlrbert Lrd., suppliers of Monax 
(borosilicate) glassware, also exhibited. 

etlcs. In operation, a finger is 
over the apcrturc and the barrel is rarsed, 
drawing liquid past graduntron mark. The 
barrel 1s pushed back to orrg~nal posi- 
tion, removing finger. I h e  flow cf 
liquid at graduation [nark is arrested csn 
replacing linger. l o  allow pipette to 
deriver in normal way, the finger IS again 
removed. A micro slzc satety pipette is 
also available. 
Cunibri11g.e Irislrrt~~ient Co. Lld. exhibltcd 
a variety of instrumcnts. Part~cular 
mention was being made of the Cam- 
bridge polarograph, a dircct writing in- 
strument of high \lability for rapid 
analysis of soluirons by thc Hcyrovsky 
dropping mercury electrode method. It 
offers quick analysis of various metals 
and minerals and is now bcing used for 
or-ganic work. The polarograms pro- 
duced arc charactcrised by great legitility 
and. of course, have the additional ad- 
vantage of bcing ininiediatcly available 
for exnminalion.. 

Other instruments displayed by thi, 
company includcd a surface and inter- 
facial tension apparatus, the Cambridge 
polarograph unil, the Model DE elec- 
tronic recorder, a dircct reading pH indi- 
cator and the Cambridge textile extenso- 
meter. 

Exhibition of fibres and Fabrics 

XHIBITORS at the Fibre and Fabric E . . .  
Exhib~tron organised by the Brad- 

ford Chemical Sociely in association 
with the Technical College Departments 
in Chemistry and Dyerng at  Bradford 
College were Imperial Chemical Indus- 
tries Ltd., Courtaulds Ltd., US Carbide 
and Carbon Ltd., Gemec Chemical Co.. 
a division of Union Carbide Ltd., British 
Celaiiese and Clayton DyestulIs Co. Ltd. 
The exhibition was opened by Alderman 
Revis Barber, chairman of the Bradford 
Education Committee. 

Irnperiul Cher~iicul lrrdusrries Ltd. 
showed various specimens of Terylene 
filament yarn and Terylenc fabrics. 
Photographs were also displayed of 
Superfine fibre and fibre glass cloth 
woven from C F  yarn was shown. Fihre- 
glass white wool, tissue faced fine fibre 
and staple tissue were exhibited. Staple 
tissue is heing used for corrosion pro- 
tection of steel pipes and for watcr- 
proofing and anti-corrosion treatment of 
roofs. 
Corrrrattlds Lrd. exhibited various speci- 
mens of yarns such as strong ' fibro ' 
alone and combined with cotton, Sera- 
telle, Duracol ' fibro '-wool yarns, Acc- 
tatc Marlspun, Ribbonstraw and Tenasco 
Super 70. Alginate yarn and its uses and 
Courlene X3 were also displayed. 
US Carhide and Carbon Lfd. had an 
interesting display of Dynel fibre and 
garments made of this synthetic. This 
fibre is resistant to acids and alkali. It 
is now being used as a blended pile 
fabric for imitation fur coatings--speci- 

mens of which were exhibited. In con- 
junction with this display a wide range 
o l  dyed hanks of Dyncl yarn was exhi- 
bited by Cluyton Dycsfrrfl and Co. Ltd. 
to illustrate the many varied dyes avarl- 
able. 
The G ~ r ~ i e c  Chrrnical Co. also showed 
fur pile l'abrics and bl:~nkets composed 
of Dynel. This fibre is said to be the 
nearest approach to wool yet achieved. 
Hrirish Crl~~rrese Ltd.. had a display of 
the various grades of Celacol. and gar- 
ments composed of Tri-cel, triester fabric. 
A display board showed photographs of 
various sections of a cracking plant and 
held specimen tottlcs of products pro- 
duced linkcd in a flow diagram, e.g. pro- 
pylcne, acetone, cellulose, cellulose ace- 
tate spinning solutions and yarns, cthy- 
lene, acetic acid and acetic anhydride. 

In another part of the exhibition a 
coloured diagrammatic scheme illustrated 
the qualitative relation between structure 
and properties of some of the principal 
plastics, such properties of some of the 
principal plastics, such as the amorphouc 
glasslike, crystnlline fibre-plastics, the 
irregularity and regularity of molecular 
structure of plastics, and rubber-like 
structures. 

BRADFORD SYMPOSIUM 
Summaries of papers presented at the 

Bradford symposium by Professor Dain- 
ton and Dr. F. 0. Howin and Mr. G. 
King have had to be held over owing to 
pressure on  space. These will be pub- 
lished in our next h u e .  
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Yugoslav Chemical Output More 
Than Doubled Since 1939 

Big increases in Inorganic Chemicals 
UGOSLAVIA's chemical industry is Y . .  cons~dercd ~n that country's produc- 

tion plans as a basic industry for 
which the greatest cfforts are to be made. 
However, plans made immediately after 
the last war have not been realised be- 
cause of numerous difficulties such as 
lack of power and technicians, and trans- 
port dificulties. 

A marked expansion of Yugoslavia's 
chemical industry has takcn place in re- 
cent years and production is actually 
about 2.5 times grcatcr than it was before 
the war. 

It is noted from a Yugoslav source that 
nearly 250 new chcmical entcrpriscs have 
been sct up sincc 1946, and in every case 
the smallest increase in Yugoslav chemi- 
cal production since 1952 is 20 per cent 
superior to the general increase in indus- 
tr,al production. The most recent pro- 
duction indexes relating to chemical in- 
dustry are as follows: 

1954 75 
1955 100 
1956 121 (8 months) 

Encouraging new perspectives are pos- 
sible with the announcemcnt during the 
previous year of exp:o;tation of some 4.5 
thousand million tons of lignite situated 
near Kosovo Polje. The  project of ex- 
tracting 2.5 million tons a year will allow 
the production of 500 million kilo- 
watts, which should increase electricity 
production in Yugoslavia by one-third. 
Also, other easily exploited deposits have 
been located ncar Zngrcb. 

Thcse discoveries have encouraged the 
Yugoslav authorities to study the vast 
project of chemical evaluation of its own 
natural rcsourccs. 

Among the manufc~cturing sections the 
most important is the production of in- 
organic chemical products, which furn- 
ish so many basic materials in increasing 
quantities. 

Sulohuric Acid 
Sulphuric acid, produccd in three plants 

of which the most important is the Zorkn 
Hemiska Ind. de Sahoe, is destined almost 
exclusively for fertiliscr production. 

Sulphuric acid production, which was 
14.000 tons in 1939 and 60,000 tons in 
1954, was almost 75,000 tons in 1955, 
due to extensions at  thc Zorka works. In 
1956, production realised up to  Septcm- 
ber last was ovcr 40 per cent up on the 
prcvious year. Total production for 
1956 is expected to pass 100.000 tons. 
However, this output is insufficient be- 
cause of an important loss in local pro- 
duction of fcrti!iscr and the growing 
needs of other sections of industry. 

At Kosovaka Mitrovica a new plant ir 
to be erected for the production of super- 
phosphate and will produce 120,000 tons 
of sulphuric acid annually. Another sul- 
phuric acid plant is to  be constructed a t  
Ror, in connection with a new copper 

refinery. The.  pyrites roasting process 
will be employed. 

Nitric acid manufacture began in 1954 
at  the nitrogen fixation plant a t  Gorzda 
with an output 01 2,500 tons. In 1955, 
production had passed the 12,000 ton 
mark. 

The  alkali field also reflects the rapid 
expansion of Yugoslavia's inorganic 
chemical industry. l h u s ,  the three pro- 
duccrs, located at Jajce, Lukavac and at  
Kastel Sueural in 1955, produced about 
36,000 tons of sodium carbonate and 
28,000 tons of caustic soda. During the 
lirst nine months of 1956, production of 
these alkalis increased by 26 per cent and 
54 pcr cent rcspectivcly. 

With regard to pbtnalic anhydride pro- 
duct~on, tue Teslic company commenced 
production with an output sutficlent for 
local needs. 
1 he ca~cium carbide industry, badly 

damaged daring tne war, has gradually 
increased production to satisfy the nerds 
of the local industries (fertilisers, plas- 
tics, etc.) which now consum; more than 
30,OJO tons annually, and lor export. Pro- 
duction in 1954 was 39,700 tons and 
44,000 tons in 1955. During the first five 
months of 1956, production reached 
21,000 tons. 

Fertiliser Expansion 
Considerable expansion has taken place 

in the fertiliser industry following the 
efforts realised to increase the country's 
agricultural production. Fertiliser con- 
sumption, which was of the order of 
46,000 tons before the war, has now in- 
creased lrom 108,000 tons in 1953 to 
reach about 585,000 tons in 1956. Thc 
Government estimates that production 
should reach 1.5 million tons as soon as 
possible, about three times actual con- 
sumpiion. Projects are hindered by in- 
sufficient local production, which, how- 
ever, has shown rapid increase: 120,600 
tons in 1954, 200,600 tons in 1955 and 
about 265,000 tons in 1956, if the results 
of thc first thrce-quarters of 1956 are to 
be considered where the total increase is 
31 per cent. 

Various plans are being realised: at 
Pencevo a nitrogen fertiliser plant will be 
constructed having a capacity of 360,000 
tons annually, while at Gorzda a new 
plant produced 12,000 tons of 
ammonium nitrate in 1955. 

For  phosphate fertilisers, the Yugoslav 
Government envisages construction of a 
superphosphate factory at Prahovo, and 
another factory will be erected at  
Kosovska in Serbia. The first plant will 
be of most importance and will eventually 
have a productive capacity of more than 
a million tons a year. 

Another important section of produc- 
tion in Yugoslavia is that of ground 
barytes. A modem plant for the trans- 
formation of chemical and oleic barytes 

came Into operation at  the end of 1956 
a t  Tarcin. Its capacity is estimated at  just 
over 30,000 tons a year. The Tarcin mills 
will be capable of producing various 
qualities of ground barytes and an 
immediate effect has been noted in 
exports, which were more than 1.350 tons 
in 1955 to 5,360 tons during the first eight 
months of 1956. 

In the plastics industry, it is o I  interest 
to note that p.v.c. prodution in powder 
form was increased by nine per cent 
during the first nine months of 1956. 
Estimated production for the whole year 
is put a t  almost 3,500 tons. Some 40 per 
cent of p.v.c. production is exported. 

The soap industry, on the contrary, 
remains stationary, monthly production 
being 2,120 tons. Formerly an importer 
of soap, the country is exporting at  the 
present time, principally to the Near East. 

Pharmaceutical production in Yugo- 
slavia in 1955 was valued a t  9.5 thousand 
million dinars and imports were 800 
thousand million dinars. A plant to trans- 
form opium alkaloids, the 'Alkaloid' at 
Skopije, has been developed near the 
important poppy plantations. In 1955, 
atout seven tons of alkaloid salts wsre 
produced and it is hoped that in 1957 
production will reach 10 tons a year. 

There are two important rubter fac- 
tories, that of 'Sava' at  Kranj and the 
comtine at Borova. Production of car 
tyres at  these two plants is 78,000 units 
which is insufficient to meet the country's 
consumption. Annual imports of car 
tyres are valued at  more than $20 million. 
However, a new factory for Pirot tyres 
will soon be available and the Tigar fac- 
tory will be rebuilt in 1957 a t  a cost of 
715 millions dinars to produce 118,000 
tyres and 147,000 inner tubes annually. 

The Tigar factory will also produce 750 
tons of rubber articles and 2,150.000 pairs 
of rubber shoes each year. 

Water Gas from Oil Plant 
Under Construction 
WATER GAS, to be used for the produc- 
tlon of ammonia and nitric acid, will be 
made from oil in a £6 million plant now 
under construction at  Shell Haven, Essex. 
T o  be operated by Shell Chemical Co. the 
new process was evolved by n.v tie 
Bataafsche Petroleum Maatschappij r f  
the Royal Dutch Shell group, and can 
use any hydrocarbon ranging from gas to 
heavy fuel oil. 

The  first commercial unit in Europe 
is already operating successfully at  
Ijmuiden, near Haarlem, In the 
Netherlands. 

Commissioning of the plant is expected 
to take place in August 1958 and it will 
use about 200 tons of raw material a day. 

Ammonia produced will go direct to 
the fertiliser plants being built by Fisons 
Ltd. on the Thames Estuary. According 
to earlier reports (CHEMICAL ACE. 12 
November 1955, page 1046) the Shell 
plant will have a capacity of 75,000 tons 
of ammonia annually, of which 60,000 
tons will he used by Fisons and the 
remainder by Shell for the production of 
ammonium nitrate/limestone fertilisers 
for the UK market. 

Nitric acid produced will be available 
commercially. 
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\ irt~~~.in.y .s/orogc. Iro/il~cr:\ arzrl rrrio.onise,:s (centri, hocLgro~ind), hnll m i l l .  onrl 11lr~1 has already been fitted in a number of 

I I ~ I . \ Y  I lclr) anif final mixing (righl) storage tanks at BP refineries in Europe 

NEW HANDLING SYSTEM FOR KLG HIGH 
ALUMINA CERAMIC PLANT 

KLG SPARKING I'Lu(~s 1.10. have intro- A l l  cquipmcnt i \  rnildc (if aluminium .<I 

duccd a ncw syrtcln of  mechanical hand- that any contamination due to abrasion 
ling into its Trefol-c\t. South W.llcs. high will bc convcrtcd into aluminium oxide 
alumina ceramic plant. [luring c:~lcin:~tion. 

The process of monulacturc involves Al'tcr c:~lcination, which is carried out 
milling or grinding in bill1 mills. filter in a continuous tunncl kiln. thc m:ltcri:ll 
prcssing and subsequelitly granu1:lting or i\ fcd to micronisers and then to hall 
otherwise prep.~ring for fabrication. 

For~ncrly production was carried uul 
mi113 for a second milling operation. 

on plant which was doigncd for m:lking 
Final mixins is done i n  an overhead 

kind of ceramic, Ill new hatch mixer with self-fccd and self 
process hydMtc is fed empty. As a rcsult of this mcchanisa- 

directly from the delivery truck into a tion i t  is cl:limcd that quality has been 
hopper of :I vertical clevator which improvcd and thc labour force reduced 
transfers i t  to overhead storage hoppers. from 20 to six. 

High Vacuum Cladding Process for 
- 

Corrosion Resistance 
ACUUM-BRAZED cladding is pro- 

Vduccd by a flux-free, high vilcuum 
brazing proccss. Cladding materials which 
have teen successfully hr:lzcd to low and 
medium carbon stecl arc sti~inlcss stecls 
(chromiu~n and chromium-nickel). nickcl 
and high-nickel alloys e.g. Monel. Inconel 
i ~ n d  Hast~dloy B and F. 

According to :In articlc on v;lcuum- 
brazed cl:tdding in a rccent i\suc of  
Clren~icnl 1:nginecving (January 1957, 
page 272). thc most important adv:int:lge 
of this method is a unilorrn thickness 01' 
the cladd~ng layer. Another advantirge is 
claimed to he ad:tpt:lbility to the manu- 
facture of  most sizcs or sh:tpes of flat- 
clad plate that is easily mndc into t:lnks, 
pressure vessels ctc. The surface linish is 
bright and frec from contamination. 

Tensile strengths of the finished platcs 
obtaincd arc within spccified rcquire- 
mcnts for each particular cladding mctal 
combination. High bond strcncths with 
good ductility, formitbility, and corrosion 
resist:tnce arc obtaincd by control of 
bonding and heat treatment. Shcar 
strengths of thc vacuum-brazed plate 
depend on the mctals joined togcthcr and 
range as high as 60.000 psi. with an 
averdge of 40.000 psi. 

The combination of high intcrior 
vacuum and high tempcratures during 
bonding are stated to cause breakdown of 
oxide films on the bonding surfaces of 

\omc t)lies o l  ~iictals, promoting the 
formation of  strong uniform bonds. 
Oxidising gascs cvolved during this pro- 
ccdure arc removed from the bonding 
interfilccs duc to the high vacuum condi- 
tions cxisting. Reoxidation of  tonding 
surf:~ccs :~pp;~rcntly docs not occur. 

Vacuum cladding vessels in use in the 
petrolcum industry are rcported to havc 
stood up to corrosion and service at tem- 
peraturcs up to 1,000"F for as long as 
tivc year\ or ovcr. Chromium, chromium- 
nickcl and monel cladding.; havc been 
used in large reactors, 'crude' towers. 
fractionatorc, coking chambers, vacuum 
towers. :ttmosphcric tower distillate 
(1rum.i. oily condcnqate drums ctc. 

In  thc chemicnl industry, finc silver- 
clad on chromium-nickel stainless steel 
vcs.;cl.i are used in urea manufacture as 
also Hastelloy B clad on carbon stecl. 
This latter is also used i n  alkylntor units. 

For digestcrs. corrosion-resistant 
clnddings are considered to permit the use 
of better processing mcthods, which 
involvc higher tempcratures, concentra- 
tlons and pressures. without the high costs 
of  solid alloy vessels. 

In the US vacuum-bonded clad 
materials arc being manufactured into 
various pressure and storagc vcsscls and 
under development are new mcthods of 
cladding high-temperature mctals such as 
titanium. zirconium. tantalum etc. 

ALL-GLASS 
RESEARCH 
PLANT 

A plunr 111 o (1 r 
alnro~f  erztirely 01 
g1irs.s /!us  bee^ 
rrectrcl by t l ~ e  re- 
searclr works 01 
lmperial Chrr~zicrrl 
I~r(lrrstric~.s' Rilling- 
I INIII  (1 i v i s  i o 11. 
Stimdirzg 25 fr. 
higlr, if lvill he 
rrsed for  work or1 
O ~ I P  of the C O I I I ~ O -  

nertls of Ter)~lerre. 
yyre*. ~ 1 a . s ~  111cr.s 

c 11 o S P  I I  US I ~ E  
r~zorerial of con- 
.strrrction bc~cnrrse 
of its heat and cor- 
rosion resistarrr 
prop6,rlie.s. Control 
is l a r ~ e l y  by insfrrr- 
ments and only onc 
mnn per slrifr is rr,- 
reqrrired for srrper- 
vi.\ion. B~carrsc oj 
thi, natrrre of rlrr 
work ire need only 
enter tlre plant 
hrriding onci, per 

shift 

Titanium Corrosion-resistant 
Process 

I n  :I rcccntly published British Patent 
(No. 762,199). R. Michcl describes an 
improved proccss for depositing a corro- 
sion-resistant and stcam-resistant coating 
on a mctal hurfacc. 

Thc proccs.; involves thc clectrolytic 
application of  titanium and cadmium. 
Thc clcancd mct;~l piece to bc coated i r  
i~nmcrscd in a bath of  titanium oxy- 
chloridc and cadmium or cadmium salt. 
When trcatmcnt is completed, the mctal 
piece is dipped in cithcr a two per cent 
nitric acid solution for two seconds, or. 
altern:~tivcly, in a bath containing a 
chromic acid-based compound. 

I t  is claimed that corrosron resistant 
sullicient to with~tand more than 1,500 
hours of  exposure to brine mist is ob- 
tained with this process. 
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CORROSION PROBLEMS IN 
CHEMICAL FACTORIES-2 

Non- Ferrous Metals 

I N recent yc;ir\ improvcmcnts in fabri- 
cation techniqucr which m:iy be ap- 
plied to aluminium, together with 

~ncreascd availabil~ty o f  alloyb which 
combine adcquatc strength and corrosion 
resistance, hnvc Icd to the increasing use 
of aluminium in the chcmical industry. 

11 has, of  course. been uscd on a 
limitcd scale for many years. Many 
fatty acids, alcohols and similar organic 
products arc condcn5cd and stored i n  
;~lumin~um equipment, but i t  is often 
esscntial that a trace of water-say 0.1 
per cent-be prcsent, Many complctclv 
anhydrous organic compounds cause scrl- 
ous corrosion of alu~niniuln alloys, parti- 
cularly at high temperaturcs: howcvcr, 
a trace of watcr has a power-ful inhihit- 
Ing action. Aluminium alloys 1i:lve also 
proved valuable in contact w ~ t h  ammonia 
and cartonatcd ammonia solutions, but 
they sliould be used with caution under 
conditions whcrc an excess of ammonia 
is prcscnt. Aluminium alloys are also 
uscful for hcat cxch:~ngers, :IS their rc- 
sirtance l o  corrosion by waters is good 
as long ac the water conditions ;II-c adc- 
quately controllcd. 

99.5 per cent Aluminium 

Alr~tninirrm Alloys: Thc alloys most 
widely used arc 99.5 per cent pul-c alum- 
inium, thc aluminium--I$ per cen! 
manganese alloy, and the alloys cont:~in- 
ing 2.5 to 3.5 per ccnt mngncsium. The 
high strength precipitation hardening 
alloys arc rarely uscd, as they have rela- 
tively poor corrosion rcsistance and 
causc difficulties when welding is re- 
quired. Both 99.5 pcr ccnt and 99.8 per 
cent pure a l um in i~~m :ire widely used ior 
handling conccntt.ated nitric acid, which 
produccs negligible corrosion. Opinions 
differ as to the minimum safc composi- 
tion, which is varionsly stated as 65-95 
per cent. The main troublc is localiscd 
corrosion at the welds, which is caused 
by accumulation of  irnp~lrities; trnnhle 
c:in bc avoided hy using elcctrodes or 
liller wirc o f  higher purity than the 
parent plate. Tlios 99.9 per ccnt weld- 
ments arc used with 99.8 pcr cent purc 
platc. or 99.8 per cent weldmcnts with 
98.5 pcr ccnt purc platc. I t  is c\sential 
that spillages he avoided, as the dilutcd 
acid is vcry corrosive. 

Copprr orrd Cr~pprr A1loj.s: Copper 
alloys arc cxpcn\ive and their corrosion 
resirtance is not usually sufficiently ?t- 
tractive to justify the high cost. I n  the 
chcmical industry their major use is in 
heat cxchangcrs. whcrc their resistancc to 
corrosion and scaling in various waters 
is invaluatle: copper condcnwrs or cool- 
ers thus have good heat transfer charac- 
terirtics and blockagc o f  tubc.; i r  
minimi5ed. 

Conncr alloys are approximately as 
e.rpcnsive as austenitic steels. but their 
corrosion rc~istance is generally inferior 

Protectives 

F. R. Himsworth, Ph.D., B.Sc., 
and 

J. G. Hines, Ph.D., M.A. 

and they are more difficult to fabricate, 
particularly where welding of large sec- 
tlons is required. Thc austenitic steels 
arc thus preferred for most conditions. 
Howevcr, as copper is a relatively noble 
metal, the corrosion rcsistance ot copper 
alloys docs no1 depend on the mainten- 
ance o f  a passive fi;m (as does that of  
the :~ustcnitic stcels), and oxygen is not 
ncccssary lor corrosion resistance of 
copper alloys; in fact, the corrosion of 
copper alloys incrc:lses with oxygen 
conccnlration. Thus copper alloys are 
v;ilu:ible for handling hot inorganic acid 
solutions under de-aerated conditions- 
copper is unattacked by, e.g. 5 pcr cent 
HCI at 180°C. Even ammoniacal solu- 
tions do not attack copper i f  no oxygen 
is prcscnt; i t  is, however, difficult to rx -  
clude a l l  traces of oxygen indefinitely, 
so that i t  is safer not to rely on the 
maintenance of de-aerated conditions i f  
;I reasonable alternative exists. Copper 
is widely uscd to resist formic and acetic 
acids. but cvcn in this field austenitic 
steels arc becoming increasingly impor- 
tant. 

Poor Mechanical Properties 

I'ure coppcr has poor mechanical pro- 
perties, so that silicon or aluminium 
bronzes are widely uscd where strength 
and corrosion resistance are required. 
The various copper-nickel alloys are 
:llso uscd, but thc trasscs, with the ex- 
ception o l  the aluminium brasscs, sulfer 
strcss-corrosion cracking or de-zincifica- 
tion and are little used. 

Nic1,cl: I n  many ways nickel is similar 
to copper, but i t  is consider:ibly more 
l-csistant to corrosion. I t  is also more 
cxpcnsivc. Like copper, nickel is a re- 
lativcly noble mctal and oxygen is not 
csscntial for its corrosion resistance; 
however, it? alloys are much more toler- 
ant of  oxygen than copper alloys. The 
nickel-copper alloys, such as Inconel, are 
resiatant to many acids. while other 
alloys, which :\re analogous to the com- 
plex austenitic stcels but with the per- 
centages of nickel and iron reversed. 
have good rcsistance to  sulphuric and 
phosphoric acids. The nickcl-molyb- 
dcnum alloys, which are now becoming 
available in wrought forms, are resistant 
to hydrochloric acid as long as tempera- 
ture or concentration i r  not excessive. 

Purc nickel is widely used for hand- 
l ing hot concentrated caustic soda. and 
is also used for storage of pure phenol. 

which, although i t  does not 'corrode' 
mi ld steel or many othcr metals, becomes 
coloured i n  contact wi th them. 

Tiraniurn: Titanium has only recently 
become available i n  quantity so that 11s 
use i n  the chemical industry is i n  the 
experimental stage. I ts corrosion resist- 
ance under many conditions, particularly 
where chlorides are present, is excellent, 
and i t  has been used successfully for 
small parts where the conditions are 
particularly severe. I t  is, of  course, ex- 
pensive, and i t  is unlikely that i t  wi l l  
evcr be a competitor wi th the austenitic 
steels for full-scale plant of  present de- 
sign. However, its greatly superior cor- 
rosion resistance, particularly i n  contact 
with halides, may allow chemical pro- 
cesses which have hitherto been imprac- 
ticable to  be carried out, or allow radical 
alterations i n  present processes. I n  such 
cases. titanium could find use on a large 
scale. 

Otlrer Mrtrrls: Many other metals are 
used for particular purposes, where their 
resistance to a specific environment out- 
weighs their great expense or inferior 
mechanical properties. Lead is widely 
used i n  contact with sulphuric acid of 
up to 80 per cent concentration, but at 
temperatures approaching 100°C i t  has 
poor mechanical strength. Chemical 
lead (contains 0.3 to 0.8 per cent copper) 
has the best corrosion resistance, and 
although many alloys with superior 
mechanical properties have been exam- 
ined. no alloy has teen found which 
combines adequate corrosion resistancc 
with markedly higher strength. Homo- 
geneous lead lining of  steel has proved 
to be an effective, but expensive, solution 
to the strength problem. 

High Silver Alloy 

PUI-c silver and certain high silver 
alloys have good rcsistance to de-aerated 
mincral acids at high temperature, being 
better than copper in this respect. They 
are also useful i n  special environments, 
notably acetic and formic acids and some 
anlmoniacal solutions. 

The precious metals such as platinum, 
palladium, tantalum, rhodium etc., find 
a few special applications i n  spite of their 
high cost. 

Protected M i l d  Steel: I t  was statcd 
earlier that i t  is not usually worth pro- 
tecting any metal more expensive than 
mi ld steel. as the mcthods of protection 
are expensive if they are to provide an 
appreciable degree o l  protection. The 
available methods may be divided into 
two groups, those which provide com- 
plete protection and palliatives which 
enhance thc resistance of mi ld  steel but 
are only uscful i f  the direct cot-rosion of 
mild steel is not excessive. 

The first group are typified by linings 
or the use of clad mi ld steel. M i l d  
steel may be obtained clad with corro- 
sion-resistant steels, nickel, Inconel, or 
copper, the cladding bcing usually 10 to 
20 per cent of  the total thickness. How- 
ever, the cost of  the clad plate is usually 
about 50 per cent o f  the equivalent solid 
alloy plate, and fabrication is expensive. 
particularly when welding is involved. 
Moreover i t  is impossible to avoid rcsi- 
dual stresses caused by the differential 
thermal expansion o f  the cladding and 
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the backlng, so that stress corrosion 
cracking may occur i n  certain envlron- 
ments. Tbus the use of clad plate leads 
to economics only for large simple ves- 
sels where the fabrication costs are reh- 
lively small. 

Linings of  thin sheet metal may be 
applied to the inside surfaces of vessels 
or tubes after erection. So long as thc 
lining remains unbroken these may be 
very effective, but i t  is difficult to ensure 
that no  liquor gets behind the lining in 
service, so that i f  possible linings are 
used only when stagnant liquor will not 
cause rapid attack. One-p~ece tubular 
linings ot  nickel and silver have been 
used under vcry severe conditions, but 
the cost of such special tubes is, of 
course, considerable. Linings of  tile, 
rubber, plasitcs or vitreous enamel may 
be effective i n  suitable environments. 

Palliatives include painting and the use 
of sprayed metal coatings. Painting is 
seldom useful except in gasholders and 
storage tanks, although stoving resins 
have been used for transport containcrs. 
Metal spraying is excellent for atmo- 
spheric corrosion, but useful inside 
plant only i f  the conditions are not too 
severe. The coating is porous, and is 
effective only i f  the conditions are rela- 
tively mi ld so that the pores become 
plugged. Furthermore, i t  is difficult to 
get a satisfactory sprayed coating on the 
inside of a storage tank, particulary i f  
i t  is not new. Aluminium spraying is 
useful, however, i n  mildly sulphiding 

condit~ons. Galvanising and slmila~ 
processes have only a limited value, and 
arc i n  any case only useful on small 
items. Calorised mild steel is uscd to a 
considerable extent in high temperature 
sulphiding conditions, while chrom~sing. 
siliconising etc.. find a few special ap- 
plications. 

Risk of Perforation 

A n  important factor in a l l  uses of 
protected mild stcel is the risk of  per- 
foration through mechanical damagc. 
Thin coatings are, thcrefore, used only 
i f  there is no reasonable alternative. 
Vitreous enamel coatings arc unpleas- 
antly fragile, but the dangers must be 
accepted i f  alternative materials are not 
availablc. 

Chemical Ml,rhod.\ 01 Protf,dion: The 
damagc produced by corrosion m l y  he 
reduced chemic:~lly by the usc of  inhibit- 
ors or by cathodic protcction. I f  
inhibitors are to be useful. the results 
of a temporary drop in inhibitor con- 
centration must not kc disastrous and i f  
the inhibitor is used on the process side 
i t  must be tolerable in the product or 
easily removed from it. Inhibitors are 
rarely used deliberately in importint pro- 
cesses, the tendcncy tcing to keep them 
i n  reserve i n  casc troutle dcvclops in an 
existing plant. Cathodic protection is 
very effective i f  correctly applicd, hut i t  
is difficult to :~pply to most chcmical 
plant unless thc design is modified to 

Zirconium for Process Equipment 

D EVELOPMENTS i n  the atomic field 
have stimulated great interest i n  the 

corrosion resistant and physical properties 
of zirconium metal. For use in atomic 
reactors high-purity zirconium is re- 
quired. The commercial grade, however, 
has properties similar to the pure metdt. 
Because of its light wcight and good 
tensile properties this metal should find 
quite a few applications i n  the chemical 
industry. 

The tensile strength of zirconium is in 
the titanium range of 50,000 p.s.i., but 
it tends to  lose some of its strength at 
high temperatures (11.000 p.s.i. at 500°C). 
Zirconium's tensile properties, however, 
improve with cold working. A t  0 to 10 
per cent cold work, hardness and strength 
increase by over 90 per cent. Unfor- 

tunately sincc zirconium reacts with 
atmospheric gases i t  has to bc welded in 
an inert atmosphere of  argon or helium. 

Zirconium is notable for its resistance 
to chcmical attack. I n  fact, i t  is supcrior 
to titanium with rcgard to dilute. 
hydrochloric acid. concentrated phos- 
phoric acid and oxalic acid. The metal 
shows almost complete rcsistance at room 
tcmpcrature to such organic acids as 
formic, acetic, oxalic, monochloroacetic, 
dichloroacctic, trichloroacctic. lactic. 
tannic. tartaric and citric. 

Artificial sea water does not appcar to 
affcct it. 

Corrosion data on zirconium (accord- 
ing to R. B. Norden, Clron. Eftgttg., 1957, 
64. No. 1. 268): 

allow lor it; thus 11s use is usually con- 
fined to simple items such as storage 
tanks, and i t  is usually uscd only for 
protccling mi ld stecl from aggressive 
waters. 

.Sp:pcciol T ) , p e ~  01 L'orros;on: I n  the 
above account of the place of the variou\ 
materials available for the construction 
of chcmical plant, no account has been 
taken of the possibility of  special forms 
of corrosion which are caused essentiall) 
by purcly physical factors. Examples 
are contact (or g;rlvanic) corrosion, 
crevicc or dcposit attack, erosion. corro- 
sion fatigue or strcss-corrosion cracking. 

Dcposit or crcvicc attack and erosion 
may t c  avoidcd by eliminating sharp or 
blind corncrs lrom the dcsign, and by 
controliing liquor velocities so that the 
flow is neither so slow that suspended 
solids tcnd to be deposited nor so fast 
that turtulcncc OCZU~S.  Galvanic corro- 
sion may kc clirninalcd by ensuring that 
electrical cont:lct between dissimilar 
mct:rls docs not occur, while corrosion 
fatigue is test countcred by using a morc 
rcsistdnt malcrii~i; thus stainless steels 
:Ire oltcn used for parts subjected to 
fluctuating stresses i n  conditions such 
th:~t mi;d or low alloy s:ccls wouid habe 
adequate static corrosion resistance. 

Stress-corrosion cracking is more diffi- 
cult to comtat, and derpitc the l a r ~ c  
amount of  work which has been done 
there is no universal solution. Most. 
i f  not all, nictals and alloys suffer from 
strcss-corrosion cracking in one medium 
or othcr. Thc austcnitic C r / N i  steels 
arc particularly susceptible and i t  i\ 
probably truc that more failures ef  
austenitic stccl equipment occur through 
stl-css-corrohn cracking than through 
any othcr single cause. Most service 
failurcs arc caused by residual stresses, 
but in practice strcss-rclicving is not 
always cfrective; doubtless this is due 
I:rrgcIy to the practical difficulties in- 
volvcd in heat treating large and com- 
plcx structurcs, and i f  stress-relieving is 
ro bc of valuc i t  is obviously essential 
that i t  bc carried out :it a late stage. 

Chemical methods, such as the use of 
inhibitors or cathodic protection, have 
rcceivcd attention but arc not easy to  
apply in chcmical plant. Possihly the 
most hopcful line of  attack is to com- 
bine carcful heat treatment of  individual 
parts with loc:~liscd cathodic protcction 
of  the regions whcrc residual stresses may 
he produced during the later stages of 
fakrication. 

Concentrotion % Concentration X 
Reaeent by weight Temp. "C Rating Reagent by weight Temp. "C. Roting 

Acetic acid ... ... 5, 99.5 60. 100 A Hydrogen peroxide ... 10 49 A 

Aluminium chloride ... 20. 30 Room-boiling A Mercuric chloride ,,, I (sat.) 35-100 A 

Ammonium hydroxide 28 Room-100 A Methyl alcohol ... ... 99 Boiling A 

Aqua regia ... ... - I &QO C Monochloro acetic acid 100 A 
Calcium chloride ... 20, 30. 50 20.49, 100 A Nitric acid ... 10 I8 I00 A 

Carbon tetrachloride ... 100 Room-49 A White fuming HNO, ... - Room to  00 B 

Chlorine saturated H 2 0  - Room A Red ,, ... - C 
H 2 0  saturated CI, ... - c ~ x a l i c  acib ... ... 1-25 106 " A 
Citric acid ... ... 10 Room-100 A Phenol ... ... ... 25, 50, 100 20, 49-boiling A 
Cupric chloride ... 1-25 35 C Potassium hydroxide ... 10, 20. 30. 40 Room-100 A 
Chromic acid ... ... 10. 20. 30 20.49. 100 A Phosphoric acid ... 10---a5 Room 10 A to B 
Ethyl alcohol ... ... 95 Boiling A Sodium chloride ... 3 35 A 
Ferric chloride ... ... 2.5 to  30 1&100 C Sodium hydroxide ... 10. 50 Room-100 A 

Formic acid ... ... 90 20. 49-boiling A Sulphuric acid ... ... .., 10 ! Y l O O  5 
Hydrochloric acid- 

Dilute ... ... 
Conc. . . . . . . 
Conc. . . . ... 

# >  9. ... 70 I UU L 

All temp. A Tartaric acid ... ... 10, 25. 50 20. 49-boil~ng A 
Room A A = corrosion of not more than 5 mil. penetration per year (m.p.y.). 
Boiling A B = rates of 5 to 10 m.p.y. C - more than 10 m.p.y. 
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West Germany as a Main 
Primary Plastics Exporter 

Canadian Survey of Materials Markets 

W ES1' GERMANY'S production 
i)f pl:lstic\ raw materials ha\ 
been incrc:tcing at a rate (11' 

15 to 30 per ccnt in recent years. In  1955 
c)utput totallcd 425,000 tons, an incrcasc 
of 17 pcr cent ovcr 1954. Production i n  
1947 totalled 23.000 tons. These figure\ 
are given in a survcy o f  thc plastics raw 
materials industry i n  :I numher of Euro- 
p a n  and Far Eastcrn countrics. con- 
ducted by thc Canadian Department of  
Trade and Commcrce. Markets in South- 
East Asia were reviewed in CHEMICAI 
AGE. 1 Fcbru:lry, page 199. 

The table below shows prc-war pro- 
duction and the rapid growth of this . - 
industry sincc 1950. 

Right after thc war West Germany 
imported large quantities of  plastics raw 
materials; now the country is one of the 
world's main suppliers of  primary plas- 
tics; in 1955 shinments totalled 87.500 
metric tons. worth DM297 million. an 
increase of 43 per cent in volume and 35 
per ccnt in valuc over 1954. Polymcrisn- 
tion products, such as polystyrcnc, p.v.v. 
and nolythenc, accountcd for more than 
58.000 metric tons. Output from recently 
cxpnnded plant? has made availablc much 
l a r ~ e r  quantities of  special grades of thope 
products. 

Newer Developments 

I - n ~ m  Octobcr labt. Austria liberalised 
dollar imports of the following: cellulose 
:lcetate, pulyisobutylcne. polystyrene. 
poly:tmidcs, polythcnc. synthetic acrylic 
rcqins, acctophenone resins, cellulose ace- 
tate. hutyrate. cellulose propionate, epoxy 
resins. kctonc rcsins, polyvinyl ether. 
polyvinyl carbazol and unexposed films. 

Francc.. Growth of the French prim- 
;try plastics industry has been phcnome- 
nnl. In  four years outaut of synthetic 
rcsins trebled and in 1955 reached 96,250 
metric tons. or 27 per cent more than in 
1954. This expansion has continued, par- 
ticularly in p.v.c.. polystyrene and poly- 
thenc. 

copacity Production 
(10 000 metric tons) 

1956 1955 1954 1953 
Cellulore rerlnr ... 9.0 4.8 5.0 4.0 
Polyvinyl rhlor~de 

wr.) ... .. 
Polyv~nyl  acetate 
Polyamides (nylon)+ 
Polystyrene ... 
Polythene ... 
Phenolic Resins 
Amino~larlic rerinr 

adheriver ... 
moulding 

Alkyd reranst ... 
Polverters 

t Excludine n;8n : Plus 4.000 tons 
own use. 

(dry 
.. 38.0 
... 7.5 
... 5.5 
. . 18.0 
.. 9.0 
. . 20.0 
... 15.0 - - 
.. 20.0 

3.5 
for'textiler. 
produced I 

16.0 
0.5 
3.6 - 
6.2 
4.7 - 
4.7 
7.7 
- 

i for 

France's 1955 imports totalled 22.000 
metric tons and the US. West Germany 
and the UK accounted for 63 per cent of  
the total. Main products from each 

Among newer developments are thc were: 
production of  polyester resins, siliconec US-poIr=~rene. polyrhene. acetobutyrate. 
and high-viscosity polyamides, 

acz;;;- Germany-polrvinrl chloride and 

fluorocarbon group pnlytrifluoroch- UK-aminoplsrt8c rerinr, cellulose acetate. 
loroethylene is produced at prcscnt. ,,:~;~rland-aminopIarric resons. pol~vinrl 

%faterials such as ~o lyv iny l  ether. polviqo. Sweden-arninoolaqtic rerinr, alkyd rerinr. 
huty'ene. nolyvinyl carba7olc and poly- ~ ~ ~ ; ~ l ' . ~ i ~ ~ ~ ~ ~ ; O I y t h e n e ,  
acrylonitrile are processed in Germany, BelgolLuxembou~g-alkydrerinr,celluloreacetare 

Emulsion and suspension polymerisates There is in France an important 
of vinyl chloride are growing in import- movement towards the man~~facture of  
ance. polythcne hy the low-oressure method 

h p o r t  liccnces arc necdcd for poly- (both Ziegler and Philips). Three new 
thene. polystyrene and alkvd resins. but plants are expected to be built shortly: 
there is littlc difficultv in ohtaininc them. a fourth, producing high-pressure 
N o  licenccs arc needed for p.v.c. and ethyl polvthene. wil l start production early 
ccllulnsc. Rate? of dutv arc: alkyd rc?;ns in 1958. 
I 5  per cent: polythenc 19: polystyrcnc 15: I t  is cctimated that convcrlers of vinyl 
p.v.c. 19; ethyl cellulose free: these items resins used 14.300 tons of plasticisers in 
are suhject to a 4 per cent turnover tax on 1955. of  which half consisted of dioctyl- 
the duty-paid value, cxccnt for reflection phthalate. Second in importance was 
material which is 6 ner ccnt. tricresylphosphate. Dibutylphthalate is 

Anrtria. Although production of in fourth position. but is being replaced 
primary nlasticr in Allstrin is expanding by dioctylphthalate. 
rapidly, the country dcpcnds on foreign Grrccp. The Greek market for prim- 
rupnlies of polystyrene. polythene. pnly- ary plastics is free from quantitative im- 
urcth?nc. acrvlics. cnnxics. nnlyamidcs. port and exchange restrictions. Principal 
fluorine plastics. speciality coating rcsins imnorts are: polyvinvls and their copoly- 
and silicones. mers. including vinylidenc. ccll~ilose ace- 

Germany's Production of Plastics Raw Materials 

1936 1950 1951 1952 1953 1954 1955 
11.000 metric tons1 

tate, acetate-butyrate, proprionata, ethyl 
cellulose, polystyrene and copolymers, 
polythene, acrylics, polyamide moulding 
compounds; phenolics and urea resin, 
melamine moulding powders. silicone. 
neoprene, polyesters. 

Greek plastics manufacturers are ex- 
periencing difficulties in finding markets 
for their output and are in dire need of 
more capital. 

Netherlands. With Dutch output of 
basic chemicals and monomers steadily 
increasing. Netherlands production of  
primary plastics w i l l  probably rise sub-, 
stantially i n  the near future. Melamine 
formaldehyde resins are not yet made in 
Holland because foreign patent rights do 
not cxpire until 1957. 

Full scale production of  polyester resins 
will start shortly; large scale production 
of  polythcne is scheduled for the latter 
half of 1957; production o f  polystyrene 
will start i n  the near future. 

Imports are important, 1955 totals be- 
ing: p.v.c. 7.000 metric tons; urea and 
melamine formaldehyde 3,000 tons; poly- 
thenc 1.200 tons; polystyrene 1,000 tons. 

Sweden. P.v.c., phenolic resins and 
moulding compounds, polythene and 
polystyrene are among the main plastics 
raw materials needed in Sweden. The 
country has a well-developed organic 
chemical and primary plastics industry 
using its vast cellulose resources. A drive 
for self-sufficiency has spurred research 
into cellulose-based synthetics, and 
Sweden's chemical industry already pro- 
ducts aliphatics and formaldehyde, pen- 
taerythritol and trimethylol propane. 
butyl and octyl alcohol, ethylene glycols. 
butyl acetate, calcium cyanamide, vinyl 
chloride, melamine. urea, monochlora- 
cetic acid, and methylmethacrylate mono- 
mers. 

A Good Market 
With a rapidly expanding plastics 

goods industry. Sweden should continue 
a good market for imports o f  primary 
plastics; a scarcity of  raw materials and 
lack of  a aetrochemical industry rein- 
force this vicw. 

Switzerland. Production of plastics 
raw materials has expsnded rapidly since 
1950: by 1954 output of  condensation. 
polymerisation and polyadditive pro- 
ducts had more than doubled, as was the 
case with hard albuminoid derivatives: 
production of  polymerisation, conoly- 
merisation products increased threefold: 
and there was a 50 per cent rise i n  out- 
put of  cellulose derivatives. 

With the exception of melamine resins 
and to a lesser extent polyvinyl acetate. 
p.v.c.. and certain speciality products. 
Swiss production still falls short of  de- 
mand. Major sunp!iers are West Ger- 
many and the US. Principal German 
exoorts are p.v.c. and polystyrene. From 
the US  comes polystyrene. polythene and 
p.v.c. the U K  suoplies large quantities of 
p.v.c. and polythene. 

Aii~tmiia. Although Australia is 
moving towards self-sufficiency. she im- 
ports small amounts of  most primary 
plastics and in the case of p.v.c.. poly- 
styrene and polythene, the quantities are 
,ubstantial. 

(Continued on next page) 
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OEEC FERTlLlSER REPORT S H O W S  
FALL OFF IN PRODUCTION RATE 

FIGURES for fertiliscr production, con- 
sumption, prices and trade for the period 
1954-57 are contained in thc latcst rcport 
published by the Organisation for Euro- 
pean Economic Co-operation. Follow- 
ing the samc main lines as the previous 
report (1953-56) i t  includes for the first 
time information on thc fertiliser situa- 
tion i n  Spain and the US. 

During the fertiliscr year 1955-56 thcrc 
was a general levelling off of  thc rate of  
incrcnse of fertiliscr ~roduction. O u t ~ u t  
of nitrogenous and bhosphate fert i~ i~ers 
rose by threc pcr cent to 2.7 million 
metric tons of nitrogen and threc mill;on 
tons of  P,O,. and potash fertilisers by two 
pcr cent to 2.8 million tons of  K20. 

In  the current year an increase of the 
ordcr of  15 per cent is foreseen for the 
production of  nitrogenous fcrtilisers, and 
a lower rate (six per cent) for 1957-58. 

Production on thc whole in the US and 
Spain increased morc rapidly than in 
OEEC countries. US  output of  nitro- 
genous fcrtilisers rose by 15 per cent to 
over two million tons of  nitroaen. and 

increase of eight per cent over the prc- 
vious year. 

A n  eight per cent increase in produc- 
tion capacity for nitrogenous fcrtiliscrs 
was recorded in OEEC countrics between 
1 October 1955 and 1 July 1956. m:~king 
a total of  3.3 million tons of nitrogen. 
For phosphate fcrtilisers thcrc was a rise 
of  four per ccnt to over four million 
tons of P?O>. and for potash an increasc 
of two per cent to threc million tons of 
K.fl 

A large part of  the capacity for pro- 
duction of  phosphate fcrtilisers remains 
idle in a number of  countrics. Less than 
threc quarters of the total existing 
capacity is oscd in mcmher countries as 
a whole. 

Total consumption of fcrtiliscrs row 
morc than production in 1955-56. The 
trend towards expanding consumption is 
expected to continue during the current 
fertiliser year. 

Consumption is incrcasing very rapidly 
in S p i n  where 30 per cent more nitro- - - -  - - ~ ~ .  -- - 

potash by four per cent to 1.7 milli,n gcnous fertilisers, 12 per ccnt more phos- 
tons of  K1O. Splin's production of phate and five per cent more potash wcrc 
potash was 213,0011 tons in 1955-56. an used than in the previous year. 

Fluoroacetic Acid added 
to Poisons List 
THE FOLLOWING changes in the Poisons 
List and Kulcs arc proposed: 

Sodium monofluoracetate wi l l  be 
deletcd from P ~ r t  1 of the Poisons List 
and the first schedule of the Poisons 
Rules and fluoroacetic acid and its salts 
wil l he added to Part 1 and to the first. 
scventh, eighth and sixteenth schedules. 
I n  addition, Rule 16. which now relate\ 
to the salc of  strychnine, wil l be amendcd 
to impose similar restrictions on the sale 
of fluoroacctic acid and its salts. 

Existing rcfercnccs in Part 1 and the 
first and Iourth schedules to dithienylallyl- 
;lmine compounds and their snlts wil l be 
amended to dithienylallylamines. di- 
thicnylalkylallylamines and their salts. 

Formic acid will be added to Part 2 
and to the second schedule. with excmp- 
tion under Group 2 of the third schedule 
I'or substances containing less than 5 per 
ccnt, wcight i n  wcight, of formic acid. 

Fluoro;~cetamide and nuoroacetanilide 
will he added to Part 2 and to the first. 
fifth, scvcnth, eighth, ninth and sixteenth 
schedules, with exemption under Group 
2 of  the third schedule for sutstances 
containing them not being preparations 
for use in agriculture or horticulture, or 
for the destruction of rats and mice, and 
for solutions containing not morc than 1 
per cent of  fluoroacetamidc or fluoroacet- 
anilide in association with acrtamide. n 
bitter principle and a dye. 

Change of Address 
Base Metals Products Ltd. have moved 

from Wembley to M;~ylands Avcnuc. 
Hemel Hempstead. Herts (Roxmtrur 
6 R I l  

New Glass Dispersions 
by Acheson Colloids 
<;I.ASS DISPERSIONS which minimise oxi- 
dation and provide lubrication have becn 
developcd by Acheson Colloids Ltd.. 18 
Pall Mall. London SWI. The glass, i n  
an extremely fine form. may be dispersed 
in solvents and resin solvents. Tests have 
been made with thc gli~ss dispersed in 
both volatile and non-volatile carriers 
and synthetic liquids such as silicones. in 
mineral oils and in lacquers. Rest rcs- 
sults have been achicved with dispersions 
in ethyl or isonropyl alcohols applied as 
an exceptionally thin coating to cold 
metal before thc prc-heat stage. 

Much experimental work hat resulted 
in a product design:~ted 'dag' 1205R (tcmi- 
colloidal glass i n  isonropanol) which 
appears to give protection to a numhcr 
of the titanium alloys. 

News of this dcvclopment is announced 
in the first is.;ue o f  Prosprcts, a new 
broadsheet to be published pcriodicallv 
by the company. 

Cotton and Rayon RA's 
To Co-operate 
A(~RRF~II-:N~ has heen rcuchcd 6 y  the 
councils of the Rritish Cotton Industry 
Kcsearch Association and the Rriti\h 
Kayon Research Association to co-opcrate 
in all branches of reseilrch whcrc pos- 
sible. Step\ arc to be taken lo  climinatc 
any possible overlapping in their work. 
This agreement lollows discussion.; thal 
have becn taking place for morc th:m 
two years and suggestions that thcrc 
might be scrious overlapping in work o l  
the two research bodies i f  they cn~~tinuetl 
to operate independently. 
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Chemical Wholesale Prices 
Steady in January 
WIIOI.ESAI I'RIC c indcx of  the Board 
of Trade for J:lnl~ary shows that 
prices of chcmic;~l and allicd products 
remained gcncr:~lly stc:~dy. Thc follow- 
ing is an extract from the indcx (30 June 
1949 = 100): 

Ion. Dec. Ian. 
Product 1957 1956 1956 

Chemical & all ied products 141.9 141.3 136.6 
Dyes & dyestuffs .. . 143.1 143.3 138.0 
L~sinfectanrr . .. 126.5 126.5 123.6 
Insecticides, weed-killers. 

fungictdes ... ... .. 135.5 135.5 135.7 
Synthetic rerlnr & plastics 

materials ... ... ... 124.1 123.5 123.1 
General chemicalr ... 161.7 161.1 154.3 
Benzole, pure (~5136119~0i' 217.1 212.7 182.9 
Caustic soda liquor IOO'Tu 157.6 157.6 151.9 
Soda ash. Ilght, did ... 164.5 164.5 159.6 
Soda. arh. Ilaht. for works ... 173.4 173.4 167.3 
Sulphuric acid. 80V 173.7 173.7 173.7 
Sulphuric acid. ROV. 94/95 

per cent . . ... ... 181.8 181.8 181.8 
Soap. candler & glycerine .. 124.2 122.7 118.8 
Erhrl alcohol, industrial 

BS 50711933 . . . . 156.7 156.7 146.7 
Carbonblack .. .. 131.8 131.1 130.2 
F e v t ~ l i s e r s  ... 200.9 199.9 195.2 
Pyrirer, c.i.f.. UK powr ... 175.8 175.8 178.1 
Sulphur, crude, for acld 

making, c.i.f. 190.1 1766 1786 

Multiwall Sack Order Leads 
to Production Record 
A Pnoour I ION record was achicved b) 
William Palfrey Ltd.. 24 City Road. 
London EC4, when they completed an 
order from Imperial Chemical Indu\tric\ 
lo r  20,000 Palfsacks (multi-wall paper 
sacks) as salt containers. The ordcr. 
from Tasmania. was placed on 28 Dccem- 
ber with the rcqucst for urgent delivery 
by 8 January as the ship on which thcy 
wcrc tn hc consigned closed on 11 
January. Thc spccial 5 ply I cwt size 
sacks werc mndc to ordcr by 7 January. 
rushcd lo  Chester by road, filled and 
ahoard well hcforc closing date. 

Need for Everyday Language 
Chemical technology has outstripped 

thc cvolulion of  language declared Mr. 
Osmond Turncr of Osmond Turncr Mead 
Associates speaking at a meeting on 13 
February of  thc Prcscnlntion of Techni- 
cal 1nformnt;on Group at I.ondon Uni-  
vcrsity. He said that tcchnic:~l tcrms 
were fine within the 'goldcn circle,' hut 
thcy convcycd nothing ot~tsidc that circle. 
Chemists should cxpcrimcnt to exoress 
th:msclves in tcrms of thc ordinary man's 
cveryday expcricncc. 

PRIMARY PLASTICS 
(Continued from page 333) 

N o v  Zc,olond. Except for caseins, all 
primary plastics are importcd. With one 
or two minor exceptions, the tariff on 
synthetic raw materials is 3 per cent for 
all countrics. Although an affiliate of 
Polymer Corpor:~tion Ply. I.td.. Austr?li.~. 
is sctting up a plitnt to produce a widc 
range of svnthctic resins, the need for 
imports will increase for some time. 

Sorrfh Africo. Only p.v.c. is produced 
in thc Union by an TCI subsidiary. Most 
basic plastics materials are exempt from 
duty. Consumption of p.v.c. and poly- 
thew is increasing, particularly for thc 
production of  pipes and tubes. 
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DOW CHEMICAL DEVELOP NEW COATING 
PROCESS FOR MAGNESIUM 

A NEW protective coating process for 
magnesium has been devclopcd by 

Dow Chemical Co., US. Thc coating, an 
abrasion-rcristant rcfr;~ctory ceramic, is 
applied by elcctrolytic action and is 
insoluble i n  wolcr, rcsists alkaline solu- 
tions :lnd some dilute acids. I t  is stated 
to withstand tcmpcr:llurcs up to 650°C. 

Magnesium parts to be treated are sus- 
pended from magnesium hangcrs which 
arc equally distributed along heavy 
copper conductor\. An alternating current 
is used. The parts are then lowered into 
a tank of  heavy-duty alk:~linc cleaner 
(sodium hydroxide) l o  remove any oi l  
Alm. A five-rninutc rinse in warm running 
water follows. The parts arc then 
immrrred in a tank containing the ceramic 
in solution (Dow No. 17) and about 20 
amp./rq. ft. o l  surface is applicd, 
although ;In alternating current is in 
operation and the total surface is divided 
by two. As the coating builds up, elec- 
trical rcsidancc increases and therefore 
the voltage increascs to maintain a con- 
stant amperage until a set voltage (70 
volts for sheet stock) is reached. 

Anodising is stated to require about 
five minutes in the tank. Aftcr removal 
from the tank, the parts arc rinsed i n  cold 
running water for five minutes, then oven 
dried or blown dry with compressed air. 
The coating obtained is approximately 
0.002 in. thick 

New Phthalic Acid and 
Anhydride Plant 

K J - t  Elastomer. i t  haa proved useful a\ 
an cflicient curative for other rubbers of 
the reactive halogen or acrylic estcr types. 
A notable adv:lntagc of HMDA-Car- 
bamate is stated to be that o f  controlled 
reactivity; normally active amine groups 
arc shiclded until curative and polymers 
are thoroughly mixcd. Premature reac- 
tions arc thus minimised and a more evcn 
tlistribution of  cross links between el:isto- 
mer molecules is effected. 

The new compound is  described a\ 
a free-ffowing white powder, rcadily 
voluble in water but insoluble in non- 
polar solvents. 

Allied Chemical and 
Polythene Research 

I t  is expccted in the US that dctailed 
announcements of research investigations 
on low prccsure polythenc by the All ied 
Chemical and Dye Company wi l l  be 
issued shortly. The investigations which 
have bcen carried out for two years. are 
considered to be ready in the near futurc 
for fu l l  scale cnmmercialisation. 

Australia Increases 
Imports 

Australia is to issue special import 
l~cenccs to allow increases o f  u p  to 100 
oer cent on a number o l  roods in the 
current quarter. Included are chemicals. 
dyestuffs. paints ancl colours. metal 
powders and graphite. 

Now in production after a con- 
structional neriod of  18 months is the Yu~osIav Exoorts 
phthalic acid plant at Carolincngluck 
Colliery, Bochum. a joint installation o f  
the Gelsenkirchcncr Hergwerke A G  and 
Hadischc Anilin-und Soda-Fabrik AG. 

The plant has becn so designed that thc 
initial capacity of  600 metric tons of 
phthalic anhydride per month can be in- 
creased within a short time without diffi- 
culty. Naphthalene, which is thc raw 
material o l  the production process, is pro- 
vided by a modern method o f  tar distil- 
lation at the Rochumer Rergbau AG. 

New Vulcanising Agent by 
the M. W. Kellogg CO. 

A ncw vulc;1111sing agent which per- 
mits thc controlled curing of  elastomers 
and rerins capable o f  hcing cross linked 
with organic polyamines has been deve- 
loped by the M. W. Kcllogg Company. 

H M D A  Carbamate, as the new product 
has been named, is described as inner 
salt of  o-amino hexyl carbamic acid. 
First developed for uqe in vulcanising 

During 1954-56. Yugoslavia's main cx- 
ports to Indonesi;~ comprised calcium car- 
bide. calcium cyanamide and salonite 
shccts. N o w  the range has bccn extendcd 
to include ammoni;~ and caustic soda. 
tanning cxtracts. lithopone and copper 
sulphate. Yugoslav exports to China 
under an extended ;lgrcement. include 
certain chemicals. 

Biscvcloheotadiene. a 

Although designed by Shell Chemical 
of  the US to be an insecticide comooncnt. 
biscycloheptadiene has heen found to bc 
n reactive hydrocarbon. The compound is 
a highly-strained diolefin and is said to 
react under Inore moderate conditions 
than ordinarily applied to ordinary ole- 
fins. Thus the nortricyclene structure i s  
easily produced via an addition reaction. 
Ry treating the bicyclo compol~nd with 

henzyl alcohol using p-toluene sulphonic 
acid as catalyst, 3-(benzyloxy)-nortri- 
cyclene is formed. 

Addition of  I-hexanethiol to biscyclo- 
heptadiene produces the mercaptan, 3- 
(hexylthio) nortricyclcne. N o  catalyst is 
required. Norcamphane structures have 
also becn produced by Shell Chemical, as 
wcll as cyclohcptadiene. This latter is 
formed by direct isomeris:ltion of  bis- 
cycloheptadiene at 450" to 500°C. 

New Company to Exploit 
Bauxite in French Guinea 

World Interests are C~I-operating i n  the 
exploitation of bauxite deposits in Fria, 
French Guinea. A new company with 
an initial capital of  Fr.l.OOO mil:ion has 
been formed in Conakry. Entitled Cie 
lntcrnationale pour la  Production 
d'Alumine i t  is backed by Pcchincy and 
Ugine of France, Olin-Mathieson Chemi- 
cal Corporation of the US. British Alu- 
m'nium and thc Swiss concern Aluminium 
Industrie-Aktiengesellschaft. A plant to 
produce 480.000 tons of alumina a year 
is to he set up. 

Belgian Nitrogen 
Output Cut 

Shipping difficulties led to u 35 per cent 
cut i n  the production of  nitrogen ferti- 
hers  in Belgium by  the end of last year. 
Output in Dcccmbcr totalled l3.000 tons. 
against 18,400 tons in the previous month. 
As a result, there was a marked fall in 
the country's norm:~lly large exports to 
thc Far Elst. 

Search for Radio- 
active Minerals 

Spccial equipment des~gned at Harwell 
wil l hc uscd by Northern Rhodesia 
geologists i n  arl intensive search for 
radioactive minerals to bc madc this 
year. It wil l includc special light-weight 
dctcctors :I.; wcll as a specially cquipped 
vehicle. 

The project w ~ l l  form part of a com- 
monwealth-wide schemc to stimulate the 
%arch for ~.adioactive minerals. Similar 
equipment wi l l  be available to other 
member tcrritorics of the Federation ol' 
Rhodexi:~ and Nyasaland. 

Acid Plant for 
Uranium Refining 

Work has begun on the building of  a 
large acid plant for Mary Kathleen 
Uranium I.td. on its field i n  North 
Quecnslnnd, Australia. The acid will bc 
storcd in steel t i~nks and used to refine 
uranium from the Mary Kathleen field. 

Diisobutylene Plant opened 
at Port Arthur 

Facilities have been completed by the 
Texas Company at Porth Arthur for the 
production of  diisobutylene, which is 
used in the manufacture of  plastics, elas- 
rnmel.s, lubricating oi l  additives, and 
other chemical products. Initial capacitv 



will be 8,MX).OM) pounds a year, but pro- 
vision is being mado for expansion as 
needs increase. Conlpletion of the di- 
isobutylene facilities marks another step 
in Texaco's current petrochemicals expan- 
sion, which includes construction of a 
lubricating oil additive plant at Port 
Arthur and an ammonia plant at Lock- 
port. Illinois. 

Future Trend in 
US Chemical Industry 

Spring meeting of [he American Insti- 
tute of Chemical Engineers will be held 
at Greenbrier Hotel, White Sulphur 
Springs, West Virginia, from 3 to 6 
March. Symposia have been prepared on 
the general theme 'Future trends in the 
chemical industry.' 

There will be a discussion of the 
human aspect of engineering--'decision 
making'. A symposium will discuss the 
future of coal chemicals, synthetic fibres. 
drugs and biochemicals, plastics, in- 
organic chemicals, raw materials for 
organic chemicals, chemical process 
trends, and selling. The future role of the 
computer i n  industry will be dealt with 
under the heading 'Computers for chemi- 
cal industry control.' 

Australia Sells Zirconium 
Treatment Process to US 

Overseas rights to the CSIRO's process 
for producing pure zirconium have been 
sold by Australia to National Distillers 
Products Corp. of the US for $250.030. 
The process is said to considerably re- 
duce the cost of separating hafnium, an 
unwanted metal element, from zir- 
conium by eliminating the cumbersome 
extraction step. 

Chlorine and Caustic Plant 
A new chlorine and caustic soda plant 

now being built at Stromtruk in central 
Sweden is expected to start production 
this yenr. I t  is being built for Stroms 
Rruks AB wood products, pulp and 
wallboard manufacturers. 

New US Formaldehyde Plant 
Chemical Division of the Borden Co.. 

has opened a new formaldehyde plant 
with an annual output of 3h million Ib. 
at Kent, Washington. 

Selenium Output Soars 
According to recent official data. the 

production o f  selenium in Mexico rose 
from 6.629 kgs i n  1954 to 60,318 kgs i n  
1955. The entire output was exported to 
the US. 

East German Trading 
at Leipzig Fair 

Intended purchases and sales to be 
made by the East German Democratic 
Republic at the Leipzig Spring Fair have 
been announced. 

Materials to be bought includr : 
Organic and inorganic products. e.g. 

CHEMICAL AGE 

phosphate fertilisen, borax, dyes and 
pigments, acetyl cellulose, photo-gelatine. 
pharmaceutical products, oils, labora- 
tory and analytical chemicals, caout- 
chouc, various rubber articles. fatty 
acids, linseed oil, celluloid etc. 

Sales planned include: Inorganic basic 
chemicals. e.g. potash, soot. inorganic 
dyes, pigments; organic basic chemical\ 
including solvents, softeners; chemico- 
technical products including blacklwhitc 
and colour film. negative and positive. 
insecticides, mincral oils and tar pro- 
ducts: pharmi~ceuticals etc. 

Danish Cryolite 
for Germany 

Denmark is to grant export licences for 
delivery to West Germany o f  at least 
4,000 tons of natural Cryolite and 6.000 
tons of crude tar. This is covered i n  the 
third protocol to the Danish/West 
German Agreement. extending the agree- 
ment to 31 December 1957. 

Higher Capacity for High 
Test Calcium Hypochlorite 

A 25 per cent increase in canacity for 
the manufacture of H T H  high-tcst cal- 
cium hypochlorite is planned by the 
Industrial Chemicals Division of Olin 
Mathieson Chemical Corporation. Ralti- 
more. The new capacity will be obtained 
through modernisat;on and addition of 
equipment at the comoany's existing H T H  
plant at Niagara Falls, NY. Como'etion 
of the work is scheduled for early fall. 

New Refinery 
for Angola 

The G~vernor~General of Angola. 
Portuguese West China, has authorised 
the Companb~a de Combustiveis de 
Lobito to construct an oi l  refinery at Sao 
Pedro da Parra. with the necessary port 
installations. Initial capacity wi l l  be one 
million tons of refined products annually. 
rising later to throe million tons. The 
main contracts will be placed shortly by 
Petrofina in Rrossels. 

New-Chemical Plant for 
New South Wales 

Sulphide Corporation is to build an 
At8 million plant at Cockle Creek, New 
South Wales for the production of zinc. 
sulphuric acid and superphosphntes. 
When in stream in 1960. the nlant will 
double Australia's superphosphatc out- 
put to nearly 430.000 a year and will 
increase sulohuric acid tonnage from 
30.000 to 45.000 

Four New Nonionic Surface 
Active Agents 

A range of nonionic surface active 
agents for general industrial use is to bc 
marketed under the name Poly-Tergent 
by the Industrial Chemicals Division of 
Olin Mathieson Chemical Corooration. 
Balt:more. Four lines are offered initislly. 
with others to follow. Al l  of the first 
group are alkyl phenol polyglycol ethers; 
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they arc liquids made from petroleurn- 
base materials. 

Poly-Tergent B2OO is useful i n  solvent 
systcms, as a detergent and dipersant, and 
where reduction of interfacial tensions 
will aid i n  wetting and spreading. As an 
emulsifier, i t  may be uscd alone or in 
combination with the more hydrophilic 
typcs to prepare insecticide emulsions. 
leather fat liquors, cosmetic creams, oil 
and grease removers and for sludge dis- 
persion in fucl oi's. 

Poly-Tcrgent R300 is said to possess 
outstanding properties as a wetting agent. 
detergent, emulsifier and dispersant. I t  is 
completely soluble in water up to tem- 
peratures of 52-56°C. and i n  some 
organic solvents. Poly-Tergent G2OO is 
intended primarily as an emulsifying 
agent and associate emulsifier. I t  is useful 
in many solvent systems to incrcase deter- 
gency, dispersibility and wetting action 
and is of value as an 'active soap' i n  dry 
cleaning solvents. I t  is compatible with 
cationic compounds. 

Poly-Tergent G300 is completely 
soluble in water up to 62-70°C. and in a 
number of organics. Highly stable chemi- 
cally. i t  is a good wetting agent, dcter- 
gent and dispersant over a wide range of 
conditions. I t  gives good emulsions with 
aromatic solvents, chlorinated paraffins 
and vegetable oils. 

Brazil to Acquire Uranium 
and Thorium Ores 

The Prcsidcnt ol  Brazil has forwarded 
to Congress a Bill authorising a credit 
of Cr 5150 million to enable the Nation.il 
Commission of Nuclear Energy to pur- 
chase uranium and thorium ores and 
concentrates. Hc stated that as exports of 
radioactive materials had been officially 
suspended, the Government was obliged 
to acquire such material produced in the 
country. The Commission is studying the 
fixing of a ceiling to production and 
priccs. 

Soil Conditioner from 
Waste Bark 

Arniour Research Foundation. US. 
have developed a process to produce a 
soil conditioner formed by condensation 
of tannic acid from bark with formalde- 
hyde. Although still in the rcsearch stage. 
the product is described as a more effec- 
tive and economical type of soil con- 
ditioner. 

Record Mineral Output for 
Southern Rhodesia 

Southern Rhodesia's mineral output in 
1956. valued at £23.260.574. was a record 
and was about £2,250,000 higher than in 
1955 and more than f 4  million above the 
1954 figure. Astestos was the main 
mineral with 1956 production valued at 
about f8.500.0M). nn increase of one-fifth 
above 1955. Gold production was valued 
at f6.750.000, coal more than f3.600.000, 
chrome more than f2.600.000. copper and 
lithium each more than £400 000. 

An  era of greater expsnsion will reach 
full momentum with completion of the 
Kariba hydro-electric scheme i n  1960. 
said the Minister o f  Mines last week. 
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PARLIAMENT HEARS PLANS FOR UK 
NUCLEAR RESEARCH INSTITUTE 

THE GOVERNMENT has now decided to ~ c !  The Advisory Council on Scientific 
up a National Institute of Rcsearch in Policy was now considering the wholc 
Nuclear Scicnce. Lord Rr~dgcs has bec~i question of the cxtcnt to which thc 
appointed indcpcndcnt chairm:~n of the country's resources were devoted 10 
governing board; the other governors rcscarch. The results of that investigation 
wi l l  be announced in duc course. A statc- would be forthcoming. 
ment to this eKcct was made in the Housc 
of Commons last weck by Mr. J. Enoch 
Powell, financial secretary of the Government should Control 
Treasury. 

Main object of  the Institute w ~ l l  be te 
provide, lor  common use by univcrsiticb 
and others, facilitics and equipment which 
are beyond the scope of intlividu:~l insti- 
tutions that carry out rescarch i n  the 
nuclear field. The new Institute wi l l  not 
replace the research now being done In 
individual universities with Governmenl 
financial aid; nor wil l it aRcct the 
Government participation in the inter- 
national scheme for common facilities in 
Geneva. 

The Govcrnment believe it wil l sativ 
factorily fill a gap which would othcrwisc 
exist in thic country's power to keep in 
the forefront of  nuclear progress. 

The Institute will kc mainly linanccd 
by grants through the Atomic Energy 
Authority and from thc Lord President's 
atomic encrgy vote: provision will be 
taken in estimates accordinalv. Exnendi- 

L ,  . 
ture of the universities will be conlincd to 
the payment of  the salaries and expenses 
of their own academic staR utilising thc 
research facilitics providcd by the 
In\titute. 

The governing board will be appoinlcd 
by the Lord Prcsidcnt of the Council and 
the Chancellor of the Exchcqucr. I t  wil l 
comprise reprcscntativcs of the universi- 
ties, the Atomic Encrgy Authority. the 
University Grants Committee, the Royal 
Society and DSIR. 

European Nuclear Research 
On Monday this week. Mr. H. 

Nicholls. parliamentary secretary to the 
Ministry of Works, said that substanti;~l 
progress had bcen made in the construc- 
tion of  the buildings and apparatus of 
the European Organisation for Nuclear 
Research. StaR now numtercd about 480. 
The organisation's rcscarch activities were 
intended to be complementary to those 
of member countries. 

Composition of Detergents 
A PROPOSAL that the Govcrnment should 
tekc powers at once to excrcise immcdiatc 
control ovcr the composition of synthetic 
detergents in the event o l  any dcterior:~- 
tion in the present position has becn 
made by the health committee of the 
Association of  Municipal Corporations. 

I n  :! memorandum to Mr .  H e n ~ y  
Brooke, Minister of Housing. the com- 
mittee suggcsts that there should be an 
enquiry into whcthcr dctergents contain- 
ing surface active materials which would 
respond to biological oxidation would 
prove satisfactory for washing purpose.; 
Thc committcc says it appears that i f  ;In 
ellcctive dctcrgcnt of such compositic~n 
could be produced many of the present 
difficulties would be removed. 

Export Enquiry For 
Herbicidal Chemicals 

The Stores Department. South Afr ic ln 
Railways. seeks supplies of  200.000 Ib. 
sodium chloratc and 120.000 Ib. sodium 
trichloracetatc. Rids in endorsed Tcndcr 
E.6454, for herbicidal chemicals should 
he addressed to the chairman. Tmddr 
Board, PO Box 7784, Johannesburg. 
Photo-copy of tcnder documents is avail- 
:~hlc for 4s. from Room 805. Exoorl ..-.. .~ - 

Services Branch. ROT. Lacon ~ o u s e .  
Theobalds Road. London WCI .  

Chemicals for Water Treatment 
Stores Departmcnt of South African 

Railways also require 2.609 tons of 
cliemicals for water treatmcnt in briquette 
and powder from. Bids. marked Tendcr 
E6411. Chemicals for water treatment 
should kc sent to the cha;rman of the 
Tcndcr Bonrd. PO Box 7784, Johanncs- 
hure to reach him bv 15 March. Tendcr 

2 per cent of Gross National dokmcnts arc available from Room 805. 
Exnort Services Branch. ROT. Lacon 

Product Spent on Research House. London WC2. 

Proportion of the gross national pro- 
duct spent in 1955 on scientific rcsearch 
and developmcnt. excluding markct 
research and c;~pit;~l dcvclopment. wa? 
estimated at about 2 per ccnt. That 
figure was given in the House r f  
Commons last week by Mr. J. Enoch 
Powell, financial sccrctary to tl ir 
Treasury. He added that bctwecn onc- 
third and one half of  that work was donc 
in Government latoratorics and 
nationalised industries. A largc part of 
the remainder was financed by the 
Government. 

Gas By-Products Output 
I n  the six months cndcd September 

1956 industrial sales of gas increased by 
three per ccnt and commercial sales in- 
creased approximately two pcr ccnt. 

Coke brecze production for the first 
half of  the financial ycar 1956/57 was 
up by one ncr cent. Output of  crude t w  
also showed a one per ccnt increase while 
crude tenzole production increased by I 6  
per cent. 

Extra Citric Acid 
Capacity Ready 
Ahead of Schedule 
Ftasr STAGE of the f250.000 expansion 
scheme, started last year and designed to 
inercase their output o f  citric acid by 70 
per cent has just been completed by John 
and E. Sturge Ltd., Wheeleys Road. 
Birmingham. 'The increased output was 
planned to meet growing demand from 
both home and overseas, and progress 
has been so rapid that the first stage is 
completed well ahead of schedule. 
making available extra supplies of  citric 
acid for the coming summer season. 

Completion of  the final stage has also 
been brought forward-from January 
1959, to March 1958-and i t  is claimed 
that next ycar the extra citric acid avail- 
able to U K  consumers wi l l  reduce con- 
siderably the need to pay the higher 
prices prevailing abroad. 

Mr.  A. L. Wilson, chairman, at a recent 
mccting o l  the company said that during 
1956, total exports of  citric acid were 50 
per cent greater than during the previous 
year and that shipments had been made 
to ovcr 40 countries. I n  addition to the 
output of  the company's French and 
Cnn:~dian factories. more than half the 
total production of citric acid and other 
chemicals from the U K  factories was 
directly exported. 

Two Nuclear Instrument 
Companies Merge 
Two  NUCLEAR instrumentation compan- 
ies-Isotope Developments Ltd.. London 
and Aldermaston. and R. A. Stephen 
and Co. Ltd., Mitcham-have merged. 
Mr. W. W. Hill-Wood, chairman cf 
Isotope Development has become chair- 
man of R. A. Stephcn and Co. and Mr. 
H. A. Luss and Mr. G. A. Thick, joint 
managing directors of  Isotope Develop- 
ments have also joined R. A. Stephen's 
board. 

The policy of R. A. Stephcn and Co. 
will not be changed and i t  is stated that 
the merger will greatly extend the com- 
pany's facilities for manufacture, research 
and development. 

R. A. Stephen and Co. manufacture 
the radiation mcasuremcnt device known 
as quartz fibre pocket dosimeter. Isotope 
Developments, in which AEI. Distillers. 
GKN. and Prudenti:il Assurancc hold 
interests. produce thickness gauges. 
package monitors and reactor and 
laboratory instruments. 

Polythene for Hot Water 
Mr. G. H. Incledon. chairman or 

Richard E. D u  Pont Ltd.. states that the 
company's Durapipc N, made i n  this 
country. is suitable for use with bal ing 
w;\tcr. 

New Nitrogen Store 
Univcrsal Matthey Products Ltd., are 

having a new factory building and nitro- 
:en store erectcd in Stockingwatcr Lane. 
Enfield. Middlesex. 
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ARMOUR CHEMICALS NOW EXPORT BY SHIP 
TANKER LOADS 

FATTY acid amines (Armeens) and othcr 
cationic Armour chemic:lls arc now bc- 
ing exported in bulk in ships' tankers. 

As the chemicals issue in continuous 
stream from the production plant into 
a holding tank they are sampled for 
an;llysis and thcn pumped directly into 
road tankers. which arc heavily insulated. 
The chemici~ls stay liquid while in the 
road tankers. from which they arc 
pumped into ships' tankers. As shipping 
lines insist on a quick turn-round of their 
ships and as filling has often to be com- 
pleted in a matter of hours, buffer 
storage on the quay is filled from road 
tankers a few days before ships arrive. 
This allows simultaneous filling of ships' 
tanks from road tankers and from the 
buffer storage. 

The cationic chemicals are produced 

for Arniour and Co. Ltd., London hy 
Hess Products Ltd.. at its factory i l l  
Littleborough, L:~ncs. Hess Product\ i\ 
responsible for all I:rnd transport 
arrangements, lor which i t  uses its llcct 
of six-:~xlcd road tankers. This llcct i\ 
also used by Hcs\ for distributing its 
Distcc brand of f;~tty acids. 

Armour's decision to export in bulk 
came after careful studics had been 
undertaken not only into the economics 
of packaging :~nd shipping. hut into con- 
struction materials of the tanks. the 
optimum temperature lo  be maintained 
during the voy:~gc and into many other 
<lctails. This research, says the company. 
led to the conclusion that bulk shipments 
are not only Icasible but :Ire cconornic.~l 
whenever large qonntitics have to hc 
handled. 

Russell Constructions to 
Market Resilon 
UNDER A NEW agreement with Mendip 
Chemical Engineering Ltd., Russell Con- 
structions Ltd., chemical plant engineers. 
Russell House, Adam Street, Adclphi. 
London WCZ, will act as sole selling 
agents for Resilon. This material is a 
synthetic resin bonded reinforced plas- 
tics from which important items of 
chemical plant arc produced, such as 
fume ducting stacks, scrubbing towers. 
drainage effluent systems, storage tanks. 
pipelines, tank covers, process vcsscls 
and vacuum filters. 

Various grades of Kcsilon are avail:lble 
to meet most acid conditions, even hydro- 
chloric acid at constnnt boiling mixture 
and nql ia  regia at satisfactory tempera- 
tures. The handling of strong alkali 
solutions is said to present no problems 
and marked success has been attained in 
processes involving free chlorine nt 
' h i ae r  temperatures than any othcr 
known application.' 

Sales Office Moves 
The North Eastern area sales oilice of 

Midland Silicones Ltd. has moved to 517 
New York Road. Lceds 2 (telephone 
Lecds 26768). 

Helium Drier and 
Adsorber at Harwell 
A solrn(.t  of danger in the Dido heavy 
water-cooled rcsc;lrch reactor :~ t  H;~rwell 
is the :~ccuniol:~tion of deuterium and 
oxygen resulting from the splitting up c i l  
heavy water by radizltion. In time an 
explosive atmosphere might bc Iornmcd 
in the rcactor. 

To overcome this difficulty Rritish 
Oxygen Engineering Ltd. has supplied :I 
helium drier and adsorhcr. Helium is 
uscd in a closed circuit end c~~nscquenllv 
it has to be purified. 

R;~dioactive helium. contain~ng deutc- 
rium and oxygcn. emerges from the re:ic- 
tor at around ambient temperature and 
is prc-cooled. I t  is thcn passcd to ;I 

liquid nitrogen cooler which. together 
with the adsorbcr. is encased i n  a stain- 
less steel cylinder. The adsorher. acti- 
vated charcoal, is arranged in tandem for 
batch operation. only one section hcing 
uscd at 3 time. 

Size of the nl;tnt is 5 ft. 6 in. bv 4 ft. 
by 10 ft. 

Change of Address 
The London s:~lcs oflice of Miniature 

Bearings Ltd. has moved to 39 Parlia- 
ment Street. Wcstminstcr SWI (telephone 
TRAfalgar 3386-87-88]. 

MONDAY 15 I-EBRUARY 
RIC-London: Woolwich Polytechnic 

SEIX. 6.45 p.m. '0rg:lnic Chemistry In 
the Pho1ogr;lphic Industry' hy Dr. J. D. 
Kend:~ll. 

CS & SCI-Lccds: Chemistry Lecture 
Thcatre. University. 6.30 p.m. 'Stcric 
Hindriincc and Annlylic:~l Chemi\try' hy 
Dr. H. M. N. H. Irving. 

CS -Oxford : Physical Chcmistr! 
Lahor:~tory. 8.15 p.m. 'Polonium' hv P~cI- 
fcssor W. Fernelius. 

TUESDAY 26 FERRUARY 
SCI (Plastics & Polymer Group)-- 

Lclndon: 14 Bclgr:~ve Square SWI. 6.30 
p.m. 'Structure :lnd Rc;ictivity of Phcncl- 
for~naldchyde Condcns:~tc\' hy R. W. 
HxII. D. Frascr. A. I.. J. Kaum and P. A. 
Jenkins. 

Flull Chen~ical & Engineering Society 
-Hull: Church Institute. 7.30 p.m. 
'Manufacture of Antibiotics' hy D. 
Daniel. 

WEDNESDAY 27 FERRUARY 
SCI (Fnod Croup)-London: 14 Bel- 

grxvc Squ:~rc SWI. (1.45 p.m. 'Sucrorr 
Crystal Studies' hy H. E. C. Powers. 

Royal Society of Arts-London: John 
Ad:lm Strcct. Adelphi WCZ. 2.30 p.m. 
'Synthetic Dcterpcnts-A New Pollution 
Problem' by Dr. R. A. Southgate. 

THURSDAY 28 FERRUARY 
R IC  & SCI-London: Cnxton Hall 

SWI. 7.30 p.m. Buffet dance. 
CS--l.ondon: Hurlinfton House WI. 

7.30 p.m. 'Application of Acidity Func- 
lion5 to the Mechanisms of Acid Cata- 
Iyscd Reactions' hy Pmfcs?or I-. A. Long. 

CSBr is to l :  Chcmistrv Department. 
University. 5.15 p.m. 'Living Molecules' 
hy Professor J. D. Bernal. 

CS-Shcfficld: Chemistry Lecture 
Thcatre. Univcr\ily, 7.30 p.m. 'Reduction 
hy Metal-Arnmoni:~ Solut~nns' by Profes- 
sor A. 1. Birch. 

Fertiliser Society-London: Lecture 
Hall of thc Geological Soc~ety. Burling- 
ton House. Piccadilly WI. 2.30 p.m. 
'Smoothing Slrcams of Materials in the 
Manufi~cture of Fertilisers. includinc 
Proportioning' hy A. C. van' En. 

FRIDAY I MARCH 
CS-St. Andrews: Chemistry Depart- 

ment. St. Salv:~tor's College. 5.15 p.m. 
'Phosphorus Chemistry-Past. Present 
:~nd Future' hy Dr. D. S. P:~yne. 

Snciety oF Cosmetic Chemists-Lon- 
don: Royal Society of Art\. John Adam 
Street WCZ, 7.30 p.m. 'Ion Exchangc 
Resins' hy Dr. T. R. E. Krcssnian. 

New Plant at Caernarvon Planned 
Ashburton Chemical\ Ltd.. Tralt'ord 

Park. Manchcstcr, has an option to pur- 
chase ;I 100-acre site at Glynllifon Park. 
about seven miles south or Caernarvon. 
Wales. An oflicial of the company told 
CHEMICAL ACE this week that purchase 
of the site was subject to certain facili- 
li~.s. particulnrly water, being made 
;~vailablc. I t  was unlikely, he added. 
that building would st:lrt for at least 18 
months or two years. 
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HOPKINSONVS A NEW "i~tom;ltic 

LAPPING lapping machine has 

MACHINE hcen stand:~rdiscd hy 
Hopkin\ons Ltd., P.O. 

H o u  13. 27. Huddcrsficld. for the com- 
p:~ny's full-borc parallel-slidc valves np 
to four in. bore. In  common with the 
machine lo r  largcr \izes of v:llvcs up to 
I 2  in. borc. this equipment en:~blcs valic 
.x:~ts to kc Ic~ppcd without t:~king the 
valvc tlut of  the pipc line. Similarly. l id  
studs in the valvc body need not be 
removed during the I:lpp~ng operation. 

The m:~chine, which wcighc 8:: Ib.. 
compri\cs ;I pnc~~m;~tically dl-ivcn motor- 
~ ~ p e r i ~ t i n g  at appro~im:~tcly 2,500 r.p.m., 

reducing to ;I suit:lhlc spccd at rignt 
angles to the main shaft, whcrc a driving 
bit rc:ldily cng:lgcs wlth a corresponding 
.;lot in a lapping plate. A rnngc of pl;~tcs 
is avaiiable to suit var~ous size7 of valvc.  
The m:~chinc opcrates nt R O  to 100 Ih. 
p.5.i. pressure, thc supply of air heing 
controlled by a triggcr in the hand grip. 

The air supply can be taken in any 
form of flexible pipc to thc dc.;ircd loc:~- 
tion. An :~utomatic push-grip coupling is 
cupplied with the machinc,one part bcing 
attached to the h:~ndlc, thc other av:~il- 
:~hle for fixing to thc flcxihlc pipc. 
BI-e:lking the union :~utomatical l~ cut? otl' 
the air supply. 

Mechanic:ll 1o:tding of  the lapping 
plate is impr:~cticahle in the smnllcr range 
of valves scrviccd by this machine which 
is therefore supplied with :In adjustnhlz 
fulcrum plate. This can hc bolted to the 
l id flange of thc v:ilvc. The fulcrum pl:~tc 
c:lrrics a centre screw which fits into :I 
groove i n  the m:lchine :lnd acts as ;I 

p~vot by which prccwrc is casily applied. 

AUTOMATIC A L T  H 0 U G H pri- 
SELF-CLOSE m:lriIy designed for 

NOZZLE 
~~cf~lc l l ingvchiclc Rccr.;. 
thc T.D. automatic 

sclf-close nozzle. produccd hy Thc 
Eouinrnent and Encinccrinz Co. Ltd.. 2 
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fuel or liquid in thc container bcing 
filled reaches a pre-determined level, 
govcrncd by the depth of  the nozzlc 
dclivcry tube projecting into the tank. 
This is readily adjustable by a sliding 
'depth stop' which can be easily 
positi?ned as required. The nozzle avoids 
waste caused by overfilling particularly 
prevalent whcn topping-up on an 
unknown quantity. 

Madc fl-om aluminium or brass with 
neoprene valve seat, the nozzle is 
clcsigncd for petrol or similar hydrocar- 
bon fluids which would have no harmful 
cll'ccts on the.;e materials. 

AUTOMATIC EXCLUSIVE rights to 

FLOW manufacture and sell 
the Flostat automatic 
flow controller have 

Occn obtained by G. A. Platon Ltd., 
323A Whitchorsc Road, Croydon, Surrey. 
A self-acting Row controllcr, the Flostat 
needs no electric or compressed air supply 
for its operation. 

I t  rcsemblcs a valve and fits directly i n  
the pipeline. I n  its simplcst form the Flo- 
s t a t  is nonadjustable, be ing factory set 
for control of  a certain fluid at a desired 
flow rate. I n  operation i t  is claimed to 
dclivcr fluid within one per cent of  the 
set ratc irrespective of variations of  fluid 
pressure either upstream or downstream 
from thc installation. For volume con- 
t rol  the Flostat needs only to be used 
with a timing device and shut-off valve. 

Thc Flosk~t can be made i n  materials 
suitablc for handling nearly al l  industrial - . .  

use of Class 'E' insulation materials and 
wire enamels based on polyvinylformal 
and polyurethane resins permits a tem- 
perature rise of  65°C x on 40°C ambient 
temperature. Smaller, lighter and cheaper 
than before, these machines are also 
claimed to be more efficient. 

The frame and end-shields of thc 
machines are of cast iron. with four-bolt 
fixing and can be turned to any o f  four 
90" positions to enable floor, wall or 
ceiling mounting to be made. 

The stator windings are automatically 
impregnated i n  a continuous plant, which 
immerses the windings endwise, thereby 
ensuring penetration of  the varnish along 
the entire length of  the slots and wind: 
ings, excluding all air pockets. This pro- 
cess is claimed to produce an efficiently 
protected unit which is highly resistant 
to moisture. 

The rotor has die cast conductors and 
end-rings with high-grade ' insulined ' 
laminations, and is rigidly fixed to the 
shaft. A super-sensitive electronic balanc- 
ing machine ensures that each rotor is 
precision balanced to fine limits. 

PAXMAN A PRE-COAT filter 
of  the continuous 
vacuum drum type has 

FILTER been introduced by 

Davey. Paxman and Co. Ltd.. Standard 
Ironworks. Colchester. Of  an advanced 
design incorporating a number of  features 
which have been proved to give long and 
trouble free service, the filter has been 
develoved for the filtration of  slurrie5 

Itlllas. with very low solids content and to pro- 
duce clear filtrates. 

ENGLISH ELEC- A NEW range c ~ f  The conventional filter media of  cloth 
TRIG C ,  RANGE axially ventilated elec- or gauze is replaced by a layer of 

MOTORS 
trlc motors covering diatomaceous earth. The scraper knife is 
+ h.p. to 5 0  h.p. ratings arranged to advance automatically 

h;ls been introduced by The English towards the drum and by shaving away a 
Elcctric Co. Ltd., Marconi House, Strand. thin layer of  earth, the filter presents a 
London WC2. layer of clean filtering surface for filtra- 

Thesc motor.; have standard fixing tion with each revolution of  the drum. 
dimensions to the new British Standard.; This method of pre-coat filtration is 
draft specification CW (ELE) 6246. Thc said to prevent 'blinding' of the filter 

. . 
Norfolk Strcct. Strand. London WC2. 
may be used for filling any cont:~incr? 
with a variety of liquids to n prc- 
detcrmincd Icvcl. whcn thc llow auto- 
matically ceases. 

The cut-off action is fully autom;~tir. 
heing brought into operation whcn the 
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medium and at the same time produces 
a clear filtrate in a continuous manner 
with the minimum of supervision. 

Filters are supplied in mild steel and 
austenitic stainless steels. They are also 
available in mixed materials, with rubber 
lined trough and stainless steel drum 
covering and scraper knife, for example. 
The hacking cloth on which the pre-coat 
is built up is made of a material suitable 
to the nature of the slurry to be treated 
and may be nylon. T e ~ l e n e .  or glass 
fibre. 

NEW CHEMICAL plant is 
now being fabricated : ~ ~ ~ , " ~ ~ ~  by Mendip (Chemical 
Engineering) L t d.. 

Feltham Road, Ashford, Middlesex, from 
compound laminates made from Bakelite 
epoxide and polyester resins reinforced 
with glass fibre materials. 

The new laminates are said to offer 
several advantages compared with con- 
ventional materials used in the construc- 
tion of chemical plant. One of their out- 
standing features is claimed to be their 
excellent chemical resistance. which en- 
ables them to be used for a wide range of 
purposes. 

Tri~rihirt~ (trr'/ ulhcr (.(~tllp~llcIIIs, /orni- 
ing port o/ (1 cl~i~ttricnl lrrrrlvf~~r .sy~lcft~ nl 

(I L I ~ C Y I I ~ ~ J  ~ ( I C I O ~ Y  

Because of the high strengthlweight 
ratio of the laminates, structures made 
from them are light in comparison with 
other materials, making installation 
easier. Use of compound laminates is 
said to provide considerable freedom of 
design and to enable structures of com- 
plex shape to be produced. 

The oscillator may be used with two 
types of crystal, one having a zero tem- 
perature co-efficient between 15°C and 
20°C so that maximum accuracy is 
obtained at  room temperalure, and the 
other a zero temperature co-efficient 
between 40°C and 50°C for applications 
where the ambient temperature is of this 
order. The stability of the oscillator at or 
about the point at where the zero tem- 
perature co-efficient occurs is of the order 
of three parts in 10E. 

The unit is suitable for directly feeding 
the Venner Decnde Counter and Scaler. 
type TSIO, and the binary unit, type TS2. 
from which many types of frequency and 
time reference, time delay and time 
measuring equipment can be c ~ n s t ~ c t e d .  

A NEW range c.i 
PARMEKO portable safety tool SAFETY transformers is being 

marketed by Parmeko 
Ltd.. Percy Road, Aylestone Park. 
Leicester. Totally enclosed in a moulded 
rubber case, the transformer is designed 
for the operation at  reduced voltage u l  
portable tools and other types of equip- 
ment where liability to severe electrical 
shock must be avoided. 

The transformer has an input of 
2301250 volts and an output of 110 volts 
via a special fused plug. This winding is 
centre tapped (55-0-55 volts) and prevents 
any voltage greater than 55 volts to 
earth reaching the user even under the 
worst possible fault conditions. 

A moulded rubber plug is provided 
with prongs of non-standard dimensions 
to avoid accidental connection to mains 
supplies. Fuses are fitted internally to 
each line. 

STAINLESS STEEL B-N stainless steel 
chemical pumps, pro- 

:!$\CAL . duced by Sigmund 
Pumps Ltd., Team 

Valley. Gateshead 11, are available for 
outputs from 5 &p.m. up to 200 g.p.m. 
against heads from 10 ft. up to 250 ft. 
T o  cover this range of duties only two 
support frame assemblies are used, but 
with these two support frame assemblies 
(comprising bearings, housing, shaft, shaft 
seal and stuffing box) a total of six 
different hydraulic units can be used. The 
impellers are designed so that a turned- 
down impeller gives, with the same cas- 
ing, three or four different fields of duties 
and horsepower requirements. 

Basic material for the pumps is 18/8/3 
stainless steel. They are also available in 
:~ll-iron or all-bronze construction, using 

the same support frame as for stainless 
steel pumps. In standard form the B-N 
pump handles liquids satisfactorilv at 
temperatures up to 220°F. 

OIL METER A NEW CM [OW-flow 
FOR,LOW oil meter is announced 

FLOWS by George Kent Ltd.. 
Liiton, Beds. De5ignsd 

for installation in pipe-lines of between 
t in. and f in. bore, the meter is of the 
semi-positive, rotary-piston type, for 
flows up to 200 g.p.h. 

Special features of the meter are wid 
to include: accuracy within two per cent 
from 1.5 gallhr. to 200 gal/hr.; compact 
design and simplicity of construction; all 
meter parts easily replaceable in the event 
of excessive wear or accidental damage; 
straight-reading counter with good dial 
clarity; high working pressures and low 
head loss. All components arc manufac- 
tured from selected corrosion-resisting 
materials. 

VANE TYPE THE NEW Bowser 

FLOW Fig. 811 sight flow 
indicator i5 a single 

lNDICAToR window, vane type 
indicator for use with clear or translu- 
cent liquids. The manufacturer, Liquid 
Systems Ltd., Union Road. Croydon, 
Surrey, claims that the indicator is ideally 
suited for use in cooling water lines to 
transformcrs; jacket water lines for 
Diesel engines; oil lines to hydro-electric 
turbines and generators; steel mill 
machinery and other equipment. 

The vane, visible through the glass, is 
spring actuated-assuming a position at 
right angles to the centre line of the pipe 
when there is no flow, and moving at  an 
oblique angle when liquid is flowing. 
The position of the vane provides an 
approximate indication of the quantity 
moving through the pipe. 

The indicator can be supplied for the 
following pipe sizes: f in., 1 in.. If in.. 
I f  in. and 2 in. and with springs of vary- 
ing tension, to permit their use on either 
vertical or horizontal pipe lines. and are 
so designed that the flow may be either 
from the right or left, upwards or down- 
wards. 

WATER A WATER cooled 

LOUVRE rotary louvre cooler 

COOLER 
is being introduced b) 
Duniord and Elliott 

I'rocc>\ Eng~neering Ltd.. Linford Street. 
London SW8 Two drums. revolvinc . - 

, TRANSISTORISED LATEST transistorised slowly o n a  horizontal axis, are 
product by Venncr CRYSTAL 

immersed in a water bath from which 
ElectronicsLtd.,Kings- they collect water in the hollow tapering 
ton By-Pass, New louvres. The collected water flushes 

Maldcn. Surrey, is the crystal oscillator along the louvres in contra flow to +he 

type TS5. movement of the material, so giving :I 
This packaged oscillator provides two high degree of heat transfer. 

outputs, one sine and one square, at :I The water bath is split into stages, L 

frequency of 10 kc/s. An XY flexure water level control determining the flow 
quartz crystal is used to provide accurate rate of the cooling water through the unit. 
control, a preset condenser being used ' The water enters the bath at the end 
external to the block initially to set the where the cooled material is discharged. 
oscillator to frequency. The circuit is leaving it at the opposite. or material 
encapsulated in synthetic resin with the feed end. Some evaporation occurs on 
exception of the crystal, which is replace- Sigmirftd B-NES slaililess steel chemical the outside of the louvred drums which 

able. primp assists the cooling operation, the resulting 
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vapour being discharged through a vent to a remarkable degree and 20 per cent 
;tt the top. less horse power consumption by means 

Hot  material is fed in through an open- of the specially designed rotor. 
Inc on the centre line of the cooler and 
~mrned~atcly tnkes porition as a moving 
bed based on its itngle of  repose. Thv 
hollow louvres in each \t:lge are rlceper 
at the feed than di\charge end, so that 
they not only assist positive movement 1.1 
the material through the unit but provide 
the required head lor flushing thc water. 
I t  15 claimed that there is no avalanching 
or cascading. friable materials beinr: 
handled with minimum breakage. 

The depth or quant~ty of material In 
the cooler dctcrniincs its retention time. 
:lnd [hi\ may he var~cd hy adjusting the 
discharge vanes. 

kfanuI':~:'turcd in c~thcr one, two or 
three st;~gc\ in :I r:lnge of di:imctcrs and 
Icngthr. the rot:ll-y w:lter louvre cooler 
ir suitable for most crystalline or 
powdered m;ttcriel? provided they are not 
nf  a stick nature. When handling 
materials containing moisture which will 
evapor:lte during cooling. low-velocily air 
can t c  p;lssed through the cooler. leaving 
11 via the top vent. 

TEST weighings on ~ ~ ~ . r ~ ~  the new HA-39 auto- 

SCALE matic fertiliser bag- 
ging scale, made by 

Richardson Sca!e Co.. Clifton. N.J.. US. 
have passed the one mill ion mark, with 
no mechanical or electrical failure and 
no adjustment required. reports the com- 
pany. 

Continuous tnts were carried out for 
live weeks and thc company states that 
during most of that time the scale was 
unattended. At the one million point it 
was weighing at a speed of 28 weighing5 
;I minute. Accuracy is reported at sigma 
2.R oz. on the 50-lh. of fertiliser). 

Thc test was set u p  to confirm thc 
\talc's rugged construction plus durability 
of such components as an integral helt- 
driven feeder. dust-free stainless stcel 
hopper and cont;~ct parts, pneumatic dis- 
charge cylinder and electrical interlockr. 

Only maintenance required during the 

BOLLING UNDER licence I'rom 
Stew:~rt Rol l~ng and 
('0. I,,,. or Clcvel:~ntl. 

FOR UK Ohio. E~wcett-Finniy 

I.td. of Berkley Street, Birmingham, is to 
manufacture and markct the US com- 
pany's range of Rolling products in the 
UK, Commonwe:~lth and Europe. 

Thcsc products comprise: Bollins 
spiral-flow intcns~vc mixers for rubber 
and pl:~sticc; Rolling laboratory, experi- 
mental and production units from 6 in. 
x 13 in. to 22 in. and 26 in.x 100 in. rolls; 
Holling calenders of  two. three or four 
rolls cap:icity I'or crepe, plklstics. mastics 
:tnd gaskets; Holling vulcanisers from 
20 in. to 36 in. standard 2nd 42 in. x 72 
in. speci;tls with lengths a\ required. 

The spiral-flow intensive mixer is said 
to excel on polythcnc and on butyl rubber 
where much higher than normal tempera- 
tures are requ~red. Temperatures up to 
400'F can be catered for when flood 
lubrication is employed. 

Other advantages of the patented spiral- 
flow mixer are said to include faster 
mixing and dispersion, longer efiective 
life, lower maintenance costs, accessibility 

t l / l~ .3c )  / < ~ l / l / ; ~ < , ,  \c,I/? 

DOUBLE ONE OF the l:~tc\t 
EFFECT type double c:irct 
EVAPORATORS evaporators prodt~ctxl 

by Bennett. Sons and 
S1ie;trs I.td., 9-13 George Street, Manches- 
Icr Squk~re. London W1, is shown in the 
photograph. Fratures of  this plant include 
provisions for minimising entrainment 
losses and easy facilities for cleaning. 

The photograph war taken in a We\t 
Midlands condensary and illustrates a 
patent double ell'ect evztporator of  the 
external recirculation. This was designed 
to handle 1,500 gallons of  whey per hour 
when concentrating l o  55 to 60 per cent 
\olids. Else of access to the tubes and 
lubeplates for clc:tning is afforded by 
hinged doors on the top and bottom of the 
cktlandrias. The evaporator is constructed 
of stdinless steel. polished internally and 
cxternally. :ill welds being ground smooth 
inside, and all crcvices removed to con- 
form to the latest hygienic standards. 

Apart from satisfying the requirenients 
of economv in steam consumotion. the 
question of  reducing entrainment losses 
was of importance. The latter was 

test period was weekly lubrication 01' thc achieved by using a sloping calandria in 
hopper door fitting. This was neccss;kry conjunction with a centrifugal type side 
becaose of test plastics degradation and separator. 
resulting excessive dust, during the course The ev;~pnl-:ltor is ;I ct:ntinuous one. iind 
of the test. Under field conditions such th: cvnccntrstc is conr~nuously extr;tcted 
m;linten:~nce would be reduced. with a Howard rotary pump. 

N e w  
~ f f e i  



CHEMICAL 
PIONEERS 
3 Lord Dundonald 

and the Loshes 

The. third article in this series 
on the pioneers of the chemical 
irzdustry deals with Lord Durt- 
doncrll and tltc brothers Loslr. 
rhe fortnders of the alkali in- 
drtstry in Britain. The author, 
Dr. D .  W .  F .  Hardie, is well 
known as a historiarz of Ihc 
Irzdustricd Rc,voltdtion and o f  

the c~l~rrr~ic~ctl indrtstry. 

W H E N  A R C H I B A L D  C O C H -  
R A N E  (1749-1831) became 
ninth Earl  of Dundona ld  his  

family fortunes were  a t  a low ebb. H e  
was t o  spend the  remainder of his life 
in a series o f  unsuccessful a t tempts  t o  
retrieve them. I n  Scotland, where h e  
had  a n  impoverished estate a t  Culross  
o n  the  River For th ,  the  first phase of 
the  Industrial Revolution was stimulat- 
ing  the  thoughts  a n d  activities o f  such 
men a s  Black, Watt ,  Roebuck. a n d  
the Mzcintoshes; i t  was a t ime o f  very 
evident potentialities. Dundona ld  felt 
hopeful of achieving his  object in  this  
world o f  exciting change. 

While serving in the Navy, Dundonald 
had observed the great quantities, o f  
wood tar, imported from America and 
the Continent, cmployed to protect the 
wooden hulls of the ships. For  at  least 
a ccntury attempts had becn made in this 
country to produce tar  from coal, in 
order t o  obviate dependence on the costly 
imported product of wood distillation. 

Patent Granted 

In 1781 Dundonald was granted a 
patent for 'making tar. essential oils. 
volatile alkali (i.e. ammonia), mincrnl 
acids, salts and cinders from pit coal,' 
and on his Culross estate he put his in- 
vention into operation. Technically, he 
was entirely successful, and cven antici- 
pated William Murdoch in discovering 
the illuminating power of coal gas. The 
Admiralty. however, failed t o  take ad- 
vantage of this new and indigenous 
source of tar. It is said that their Lord- 
ships of Whitehall were influenced in 
their attitude by the ship-repairers, who 
saw commercial danger from this cheaper 
and all too effective protective agent! 

Tn order to  place his venture on a 
secure financial basis. Dundonald, in 
1782, formed the British Tar  Company. 
which sought to  find an outlet for its 
hy-product coke by erecting tar-works in 
the neighbourhood of foundries. Dun- 
donald's personal fortunes, however, re- 
mained stubbornly unimproved. It may 
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havc been during a retreat from the im- 
portunity of creditors that Dundonald, 
in 1784, was living at  Woodside, near 
Carlisle, the homc of his friend John 
Losh, with whom he engagcd in chcmi- 
cal expcrimcnts. 

The family of Losh (or Arlosh) had 
becn cst:tblishcd in Cumbcrland since 
Tudor times, and for  many years carried 
on a calico printing works in C.~rlislc. 
John Losh, ' the Black Squirc of Wood- 
side.' renowned combatant with Scots 
freebooters, had four sons-John, James, 
Georgc, and William. John (Dun- 
donald's Cricnd) and James, born in 1756 
and 1763 respcctivcly, were educated :it 
Sedbergh School and Trinity Collcge. 
Cambridge, receiving at the latter some 
instruction in chemistry from the ahscn- 
tee Bishop of Llandaff, Dr. Rich:~rd 
Watson. George (b. 1766) and William 
(h. 1770) received cbmmcrcial training at 
Newcastle, and William for a tlmc 
studied in Hamburg, wherc he bcg:~n :I 
lifelong friendship with Friedrich, H;~ron 
von Humboldt. 

In 1794-5. Dundonald invcntcd 2nd 
patented two processes for producing 
alkali by double-decomposition rc:lction> 
of salt with natural potash and of  potash 
with soapers' salts or  snndiver, these last 
being very impure sulphatc wastcs from 
soap and glass manufacturc. John Losh 
and Dundonald established a small cxpcri- 
mental alkali works at Rell's Close, nc:lr 
Ncwcnstlc. and. in Scptemtcr 1797. they 
took a 20-year lease of a site at  Walkcr- 
on-Tyne. with the object of producing 
their artificial alkali on 3 1:lrgcr scale. 

Original Process 

At Walker, the original process con- 
sisted in furnacing Russian potash (pur- 
chased at £40 a ton) with an equal weight 
of salt and slaked lime, and finally cx- 
tracting the mass with water. On crys- 
tallisation, potassium chloride first scpar- 
:)led, then soda. The  potassium chlor- 
ide furnished a valuable credit. being sold 
at  f I2 to €20 a ton t o  Charles M:lcintonh 
and the Marquis of Normanby for  alum 
manuf:~cturc. Dundonald and his part- 
ner attcmptcd for a timc to link alkali- 
making with thc Tyncsidc lcad industry. 
Since Scheelc had found that common 
salt could be oxidiscd with lithargc, vari- 
ous experimenters had tried to develop 
commercial processes Tor producing 
caustic alkali in this way. Dundonnld 
and Losh's alkali-lead proccss includsd 
production of white lcad pigment. It is 
unlikely that the proccss was very ctli- 
cicnt and. no doubt, its economics rested 
heavily on the commercial value of the 
co-produced pigment. Thomas Doublc- 
day, a Tyneside soap-maker, was also 
persuaded to try the proccss, but after 
an expenditure of £1.000. abandoned it. 

According to Lonsdale, biographer c f  
the Loshes, ' Dundonald and Losh in 
their new venture were in part groping 
in the dark, or  trusting to what they 
could gather from workers in the same 
groove of inquiry at homc or  ahroad. 
and chiefly from the latter source.' At 
a fairly early stage in the alkali-m?kin;! 
operations at W:~lker. John Losh rc- 
tired to his estate. Icnving thc manarc- 
mcnt in the hands of  his hrothcr Wil- 
liam. Roth William and his younger 
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hrother George, who had intermittent 
;issocint~ons with the alkali-making enter- 
pri.sc. had contincnt:ll contacts. 

In 1807. :~v:liling himself of the intcr- 
ruplion of hostilities followin_c the Peocc 
$11' Amicns, William vi\itcd Paris ' t o  
:!\certain wli:~t w:tr dc~ing in chemistry.' 
It may have bccn :IS n consequence (if 
this scientific rcconn:~i\\nncc or  of 3 com- 
~n~tnic:~t ion from Cicorpc I.osh. :11so e 
visitor to  France, th:ll Ilundonald and 
the Loshcs beg:~n tn produce soda hy :I 

procc\s not si!:n~lic:~n!ly dili'crent from 
l.cBI:~nc'\. It i.; 11ol entircl\; improh:~hlc 
th:lt, knowing the prior art in this coun- 
try, Dundon:~ld :~nd  his :~ssoci:~tcs rc- 
invcntcd the I.cRl:~nc I'roccss for them- 
\elves. 

I,roni its out\ct alk:~li syntlic\i\ ;II 
W:~lkcr-on-Tyne w:ls I:~vourcil by rcmis- 
\ion of thc notol-iouc \;tit duty to a mcl-c 
thirteenth of it\ then sland:lrd r:!tc. Dc- 
spite this considcr:~tinn on the part of thc 
Govcrnmcnt. prciduction hel'orc 1820. 
cst in~:~tcd : ~ t  100 per cent cnrhon:~tc. 
ncvcr rnl~cli cxcccded 200 tons a yc:ir. 
The  ~ : I I - k c t  to  I-c supplied was I~ni i lc~l  
rn:~inly lo Ihc Ioc:~l gI:~\siactories. Thcrc 
was no so:~p industry on the Thnc. :it 
tIi:~t time. comp:~r:~hlc 11, thilt then risinp 
o n  the Mcrscy. It W:I\ only in 1821 thnt 
I.osh & Co. thought it nccc\\ary to ctcct 
\ulphl~ric :~cid cli:~mhcrs :11 W:~lkcr: print 
to  that d:~tc they h:~d purch:~scd the11 
acid reqoircmcnts from Tcnnnnt's St. 
Kollox works. 

D u n d ~ n : ~ l d .  whose interest shifted 
(I-om chcmic:11 industry lo  agriculture. 
;Ippc;lrs to  h:~vc scvcrcd his connection 
with alk.:~li m:lnul:~cturc on the Tync 
I-cforc or  pos\ihly : ~ t  thc timc of the 
entry of Wilson and .  Rcll into partncr- 
\hip with the 1.oslies. 'Thc new concern 
<if I.osh & Co. continued to rn:tkc :~lkali 
until thc middle of 1:1st century. Man- 
;~gcrncnt :~ftcr 1831 was in the h:~nds of  
William Scptimu.; Losh. nephew of John 
: ~ n d  son of J:~mcs Losh, Rccordcr of 
Ncwcasllc. Althoush this chcmic:\l 
enterprise on the Tyne ncvcr ett;~incd 
the importance or  thc entcrpriccs of  Ten- 
n:lnt on the Clyde and Mu\pr:~tt on thc 
Mcrscy. it rcprcscnted tlic most su\- 
t:~incd, dctcrminctl. first rcnlly successful 
;~t tcmpt to  cst:~hlish alkali manufacture 
in this country. Its success. such as  it 
W:IS. entitles Archibnld 1.or.d Dundonnld. 
~ h c  energetic. :~ri\tocratic dilcttnntc. and 
his associates. the brothers I.osh. to  hc 
reg:~rdcd :IF the elTcctive founders of the 
:~lkali industry in Rritain. 

New Fibrous Wadding 
by Courtaulds 
A NEW resilient fihrous w,lddinc 
dcvcloped by Court:lulds Ltd.. hondcd 
Fihrocct:~. is now being produccd com- 
mercially by Ic;lding Rritish m:~nuf:~cturerc 
c1f this type of  w:~ddinf. 

It has diverse uses :I\ n fill~np vr 
padding :~nd  :Is :I heat or sound in\ulant. 

Adv:~nt;~gcs cl:linicd for  thc product 
include c:lrc or h:indlinf. nhility to  be 
wclded to othcr rn:~tcrials hy modern 
r:~dio f r cq~~cncv  mctliods and good 
insulating propcrtlcr. T h e  price of  
Fihroceta comp:lrcs favour:~bly with th.11 
(if similar materials in common Use. 
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The appointmcnt of MR.  J. R. MILLS 
I,, thc position of assistant manaBer of  
the Research and Development D~vision 
has tccn ;~nnounccd by MR.  K. D. PERRY. 
\ice-president and gcncral m:!nngcr of 
the Con\olidated Mining :!nd Smelting 
Co. of  Canada Ltd. Mr. Mi l ls has held 
the po5t of chairman of the company's 
Research Board sincc 1951. 

Born in England, Mr. Mills gr:!dualcd 
from Manchc\tcr University with a R.Sc. 
~n chem~stry :~nd physics in 1924. Hc 
joincd Comlnco in 1926 and progl-cs\cd 
to supervitory positions in thc company'r 
chemical and rcsearch operations. 111 
1954 he was lo:!ncd to the atomic cncrfy 
rection of the Nution;!l Research Councll. 
In recognition of  his services hc w:ls 
awarded thc M.B.E. 

MR. W. BR~oMFI~..I.I). a tcchnic;~l 
~rfficer (chemist) in thc analytical control 
\cction of  Imperial Chcmical lndustrics' 
Billingham division, has complctcd 40 
years' servicc with thc company. 

8 MR. CYRII. POYNION, :!ssistant s:!Ics 
managcr, Chcmicals Trade Sales Dcpart- 
ment o f  Newton Chambers and Co. Ltd. 
h:tc resigned from the company after 
bcing with them for ninc ycnrs. 

He ioincd Ncw- 
ton Ch:~mbcrs ;I\ a 
rcprcsentativc in 
April 1948 and in 
1951 was appointed 
supervisor of  the 
Northern Circuit 
whcre his work 
i n c l u d c d  field 
\upcrvision and thc 
training of  rcprc- 
scntativcs. F o 11 I- 

yc:!rs later lic wit, 
appnintctl assi\t;!!it . . 
\;!lcs mnnagcr. 

At an informal le:~vc-taking ceremony. 
Mr. F. K. J:~mes. trades salcs managcr 
paid tribute to Mr.  Poynton's work in the 
Sheffield are:!, :!nd prcscntcd him wit'] 
a travelling clock and a documcnt casc on 
hch:!lf of his colleagues :~nd other mem- 
bers of  thc st:!li. 

'OHcad Wright\on ;~nrl Co.  I.td. 
announces thc following ;~ppointmcnis 
to the board of  Head Wrightsotl Tec\dalc 
Ltd. (formerly thc Engineering Divisioii 
of Head Wrightson and Co. Ltd.): Ma. 
K. H. SIUR(;ES (m:~n;lging) and MR.  K. 
PURNELL. 

MR. H. W. Ci~Al:ssl-u-'~llo~AS, F.P.1 . 
honornry trcasurcr of the British Pl;!stic\ 
Federation. has bccomc thc first serving 
member of  thc executive of  thc Fedcrit- 
tion and thc first Fellow o f  the Plastics 
Institute to bc a Warden of the Wnrship- 
ful Company of Horncrs. Hc has bcen 
electcd Rcnter Warden. 

Mr. Gracsscr-Thom;~s was chairman 
of thc British Plastics Fcdcration in 1944 
when a link was cst:tblishcd hctwccn the 
Horners. rcprcscnting :in ancient craft. 
and the modern plastics industry. making 
to-day many of the articles prcviously 
made in horn. 

0 Thc Huddcrsficld. Yorks, Labour 
I':!rty has announced that DR. R. H. 
WILSON, an I C I  rcscarch chcm~st, wil l be 
prospective Labour candidate in the 
Almondbury Ward for the municipal 
elections in May. 

l Prcscnting watches to 34 long-service 
cmployccs of  Associated Lead ManuTac- 
turers Ltd.. Newcastle-on-Tync. MR. R. 
COOKSON, a dircctor, rclerrcd to the 
good relations bctwecn the fil-m and its 
cmployccs. Hc stated that in thc 26 
years he had bccn with thc lirm, thcrc 
h:~d ncvcr bccn a strikc or Inore than :I 

few hours' \toppagc, at thc firm's Hay- 
hole Lead Works. Howdon, or thc How- 
don ;!ntirnony works. 

MR. P. T. NASII. at prcscnt salcs 
Il!an;!gcr for thc south castern salcs arm 
o f  Fisons l.tcl. has been appointed joint 
m:~naging dircctor of Fisons (Pty) Ltd.. 
South Africa, with clfcct from 1 Mav. 

DR. I-RANK W. H u ~ o  has becti 
;ippnintcd dit-cctot- of rcscarch of Union 
(';~rbidc Nuclcar Co.. ;I d~vision of 
Union Citrbidc and Cxrbon Corporation. 
30 East 42nd Street. New York. Dr.  
Hurd has bccn identified with Union Car- 
bide's activities in the atomic cncrgy ficld 
sincc 1943 whcn hc joincd the Manhattan 
Enpinccring District project at Columbia 
University ;IS a scnior research scientist. 

Mu. HI~RRER~ WINNING has resigned 
111s ;~ppointmcnts of general manager of 
thc glass laminatc division of  Tcnaplas 
and that of  technical manager of  the 
company. Mr. Winning will shortly 
start consulting work in the name of 
Hcrbcrt Winning and Associates. 39 
Brightwalton. Ncwbury, Rcrks. This 
new cons~~lt ing partnership wi l l  be en- 
gaged in tlic engineering plastics field. 

the Plastics Division has becn appointed 
chairman of the Paints Division. MR. 
J. C. H. MCENIEE, new chairman of the 
Wilton Council of ICI. has been suc- 
ceeded as joint managing director by 
MR. K. E. NEWELL. formerly chicf cn- 
ginccr of the Wilton Council. 

MR. S I E W A ~ T  'M. RITCHIE, i n  charge 
ol medical promotion administration, for 
Mcnley and James Ltd., Coldharbour 
Lane. London. SE5. was presented with 
a diploma in management studics at the 
dinner last wcek of thc Polytechnic 
Management Association. Mr .  Ritchic 
joincd Menley and Jamcs. as a I-eprcscn- 
tative in 1947. 

9 DR. C. LOYAL W. SWANSON has bcen 
:~ppointed agronomi\t in the rcsearch and 
technical department of the Texas Com- 
pany. In  addition to technical service 
activities, Dr. Swanson will direct 
Texaco's rcscarch in expcrimcntal appli- 
cations of  synthetic plant nutrients. 

MR. D. N .  C. S~EEDMAN and MR. J. D. 
ALLEN hi~vc bcen appointed to the board 
of  Wright, Layman and Umney Ltd., 
chemical manufacturers. 

Edward O'Neal, 
Jr., who, as stated 
last wcek, has 
been appointed 
chairman of Cheni- 
strand Ltd. He is 
president of  Chem- 
shand Corporation, 
Ikcatur, Alabama, 
the parent cow- 
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0 MR.  J. E. C. BAILEY, chairman and 
managing dircctor of  Baird and Tatlock 
(London) Ltd., Hopkins and Williams 
Ltd.. and W. B. Nicolson (Scientific 
Instruments) Ltd. is now on a short tour 
of Africa. He is visiting Johannesburg, 
Durban. Snlibury, Ndola, Nairobi and 
Kampala. to discuss general matte!-s 
rel:iting to the export of scientific equip- 
ment and chemicals with the companies' 
representatives and agents. 

COLONEI. JOHN PHILLIPS HUNT. 
managing dircctor of Staveley Coal and 
Iron Co. Ltd. since 1954, has joincd the 
ho:~rd of  Newton. Chambers and Co. 
Ltd., Thorncliffc, near Sheffield. For 20 
years. until the end of 1953, Col. Hunt 
was managing director of Hallamshirc 
Stccl and File Co. Ltd., Sheffield, having 
succeeded his father. Mr.  J. E. Hunt at 
the age of 27. Col. Hunt remains a 
director of  that company. 

l DR. MA~JRI(.E COOK has bceti appoint- 
eel chairman of thc Mct:il\ Division. 
Inipcriol Chemical Industries Ltd. He 
has bccn s~~ccccdcd as joint managing 
clircctor by MR. ST. J. ELSTIIR. New direc- 
tors of thc Metals Division arc DR. W. H. 
LAKE :~nd MR. W. N. ISMAY. DR. J. S. 
GOIJRILAY. fornlcr managing dircctor of 

Technical Films Meeting 
Three fi lm\ were shown at a technical 

film meeting held by the British Associa- 
tion of  Chemist\ on 13 February. Thcy 
wcre: The World that Nature Forgot. 
(Monsanto Chemical Co.). Operation 
Hurricane (Ministry of  Supply. Harwell). 
and Nagana. (The Geigy Co. Ltd.), 
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Tbese  prices are checked with t h e  
manufacturers, bu t  in many cases 
there  are variations according to 
quality, quantity, placeof delivery, etc. 

Abreviations: dld, delivered; cp, carriage 
paid ; ret, returnable ; non-ret. pack, 
non-returnable packaging ; tech, tech- 
nical ; comm, commercial ; gran, 
granular. 

General Chemicals 
Acetic Acid. D/d in ret. barrels (tech. acid 

barrels free); in glass carboys, £8; 
demijohns, £12 extra. 80% tech., 10 
tons, £91; 80% pure, 10 tons, £97; 
commercial glacial, 10 tons, £99. 

Acetic Anhydride. Ton lots d/d, £ 132. 
Alum. Ground, f.o.r., about £25. 

MANCHESTER: Ground, £25. 
Aluminium Sulphate. Ex-works, did, 

£15 10s. 
MANCHESTER: £ 15 15s to £ 18 10s. 

Ammonia, Anhydrous. Per Ib., Is 9d to 
7s l d  

A t k & n n  Chloride. Per ton lot, in 
non-ret. pack, £29 2s 6d. 

Ammonium Nitrate. D/d, in +ton lots, 
£31. 

Ammonium Persulphate. MANCHESTER: 
per cwt., in I-cwt. lots, d/d, £6 2s 6d; per 
ton. in min. I-ton lots. did. £112 10s. 

~mmonium Phosphate. ~ o n o :  and di-, ton 
lots, did, £ 106 and £97 10s. 

Antinlony Sulphide. Per Ib., d/d UK in 
mln. I-ton lots: crimson, 4s 5d to 
4s IOfd; golden, 2s 8:d to 4s I td. 

Arsenic. Ex-store, £45 to £50. 
Barium Carbonate. Precip., d/d, 4-ton lots, 

bag packing, £41. 
Barium Chloride. 2-ton lots, £49. 
Barium Sulphate (Dry Blanc Fixe). 

Precip., 24011 lots, d/d, £35. 
Bleaching Powder. Ret. casks, c.p. 

station, in 44011 lots. £28 12s 6d. 
Borax. Ton lots, in hessian sacks, c.p. 

Tech., anhydrous, £62 10s; gran., £42; 
crystal, £44 10s; powder, £45 10s; extra 
fine powder, £46 10s; BP, gran., £51; 
crystal, £53 10s; powder, £54 10s; extra 
fine powder, £55 10s. 

Boric Acid. Ton lots, in hessian sacks, 
c.p. Tech., gran., £71; crystal, £79; 
powder, £76 10s; extra fine powder, 
£78 10s; BP gran., £84; crystal, £91; 
powder, £88 10s; extra fine powder, 
£90 10s. 

Calcium Chloride. Ton lots, in non-ret. 
pack: solid and flake, £16. 

Chlorine, Liquid. In ret. 16-17-cwt. drums 
d/d in 3-drum lots £38 5s. 

Chromic Acid. ~ e s ;  21%. d/d UK, in 
I-ton lots, per Ib., 2s Otd. 

Chromium Sulphate, Basic. Crystals, d/d, 
per Ib., 8gd; per ton, £75 16s 8d. 

Citric Acid. I-cwt. lots, per cwt., £10 15s. 
Cobalt Oxide. Black, per Ib., d/d, bulk 

quantities, 13s 2d. 
Copper Carhonate. Per Ib., 4s 6d. 
Copper Sulphate. F.o.b., less 2% in 

2-cwt. bags, £91 10s. 
Cream of Tartar. 100%. per cwt., about 

£11 12s. 
Formaldehyde. In casks, d/d, £37 5s. 
Formic Acid. 85X, in 4-ton lots, c.P., 
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. . 
£86 10s. 

Glycerine. Chem. pure, double distilled 
1.260 SG. Der cwt.. in 5-cwt. drums for 
annual puribases of over 5-ton lots and 
under 25 tons, £10 Is 6d. Refined pale 
straw industrial, 5s per ewt. less than 

Hydrochloric Acid. Spot, per carboy, d/d 
(according to purity, strength and 
locality), about 12s. 

Hydrofluoric Acid. 59/60%, per Ib., about 
2s 6d per Ib. 

Hydrogen Peroxide. Carboys extra and 
ret. 27.5% wt., £128 10s; 35% wt., 
did, £ 158. 

Iodine. Resublimed BP, under 1 cwt., per 
Ib., 14s 10d; for I-cwt. lots, per Ib., 
13s Ild. 

Iodoform. Under 1 cwt., per Ib., £1 3s 5d.; 
for I-cwt. lots, per Ib., £ l 2s 6d. 

Lactic Acid. Pale tech., 44% by wt., per 
Ib., 14d; dark tech., 44% by wt., 
ex-works, per Ib., 9d; chem. quality, 
44% by wt., ex-works, per Ib., 12td; 
I-ton lots, usual container terms. 

Lead Acetate. White, about £154. 
Lead Nitrate. I-ton lots, about £ 135. 
Lead, Red. Basis prices: Genuine dry red, 

£ 142 15s; orange lead, £154 15s. Ground 
in oil: red, £ 162 15s; orange, £174 15s. 

Lead, White. Basis prices: Dry English in 
5-cwt. casks, £147 15s. Ground in oil: 
English. I-cwt. lots, per cwt., 194s. 

Lime Acetate. Brown, ton lots, d/d. £40; 
grey, 80-82%, ton lots, d/d, £45. 

Litharge. In 5-ton lots. £144 15s. 
Magnesite. Calcined, in bags, ex-works, 

about £21. 
Magnesium Carhonate. Light, comm., 

did, 2-ton lots, £84 10s under 2 tons, 
£97. 

Magnesium Chloride. Solid (ex-wharf), 
£16 10s. 

Magnesium Oxide. Light, comm., d/d, 
under I-ton lots, £245. 

Magnesium Sulphate. Crystals, £16. 
Mercuric Chloride. Tech. powder, per 

Ib., for 5-cwt. lots, in 28-lb. parcels, 
£ l 3s; smaller quantities dearer. 

Mercury Sulphide, Red. 5-cwt. lots in 
28-lb. parcels, per Ih.. £1 9s 3d. 

Nickel Sulohate.-Dld. buvers UK. . ,  . 
nominal, f'170. 

Nitric Acid. 80" Tw., £35. 
Oxalic Acid. Home manufacture. min. 

4-ton lots, in 5-cwt. casks, c.p., about 
£131. 

Phosphoric Acid. Tech. (s.g. 1.700) ton 
lots, c.p., £100; BP (s.g. 1.750), ton lots, 
c.p., per Ib., Is 4d. 

Potash, Caustic. Solid, I-ton lots, £93 10s; 
liquid, £34 15s. 

Potassium Carhonate. Calcined. 96198Y.. 
I-ton lots, ex-store, about £74' 10s: 

' "' 

Potassium Chloride. Industrial, 96%, 
I-ton lots, about £24: 

Potassium Dichromate. Crystals and 
gran., per Ib., in 5-cwt. to I-ton lots, d/d 
UK, Is lad. 

Potassium Iodide. BP, under I-cwt., per 
Ib.. I Is 2d: oer Ib. for I-cwt. lots. . . 
10s 8d. 

Potassium Nitrate. Cton lots, in non-ret. 
pack, c.p., £63 10s. 

Potassium Pennanganate. BP, I-cwt, lots, 
per Ib., Is 10Jd; 3-cwt. lots, per Ib., 
Is IOd; 5-cwt. lots, per lb., Is 91d; I-ton 
lots, per Ib., Is 9hd; 5-ton lots, per Ib., 
Is 8td. Tech., 5-cwt. in I-cwt. drums, per 
cwt., £9 8s 6d; Icwt. lots, £9 17s 6d. 

Salammoniac. Ton lot, in non-ret. pack, 
£45 10s. 

Salicvlic Acid. MANCHESTER: Tech.. dld. , . ,  
pe; Ib., 2s 81d. 

Soda Ash. 58% ex-depot or d/d, London 
station, I-ton lots, about £ 16 8s. 

Soda, Caustic. Solid 76177%: spot, d/d 
%ton lots, £32 6s 6d. 

Sodium Acetate. Comm. crystals, d/d, £91. 
Sodium Bicarbonate. Ton lot, in non-ret. 

Sodium Bisulphite. Powder, 60/62%, dld, 
2-ton lots for home trade, £42 15s. 

Sqdium Carhonate Monohydrate. Ton lot, 
In non-ret. pack, c.p., £57. 

Sodium Chlorate. I-cwt. drums, c.p. 
station, in 4-ton lots, about £85. 

Sodium Cvanide. 96198%. ton lot in 
I -cwt. drums, £ 113 5s. ' "' 

Sodium Dichromate. Crystals, cake and 
powder, pcr Ib., I l td .  Net d/d UK, 
anhydrous, per Ib., Is Id. Net. del. d/d 
UK. 5-cwt. to I-ton lots. 

Sodium Fluoride. Dld. I-ton lots & over. 
per cwt., £5; I-cwt: lots, per cwt., £5 10s; 

Sodium Hyposulphite. Pea crystals, 
£35 15s: comm.. I-ton lots. c.D.. . . .  
£32 10s. 

Sodium Iodide. BP, under 1 cwt., per Ib., 
15s Id; I-cwt. lots, per Ib., 14s 2d. 

Sodium Metaohosohate (Calzon). Flaked. 
paper sacks; £ lj3. ' ' 

Sodium Metasilicate. D/d UK in ton lots, 
loaned bags, £25. 

Sodium Nitrate. Chilean refined gran. over 
98"/., 6-ton lots, d/d station, £29 10s. 

Sodium Nitrite. 44011 lots, £32. 
Sodium Percarbonate. 121 %available oxy- 

gen, per cwt., in I-cwt. kegs, £8 6s 9d. 
Sodium Phosphate. D/d, ton lots: di- 

sod~um, crystalline, £40 IOs, anhydrous, 
£88: tri-sodium. crvstalline. £39 10s. . . 
anhydrous, £86. 

Sodium Silicate. 75-84" Tw. Lancs and 
Ches., 44011 lots, d/d station in loaned 
drums, f 10 15s; Dorset, Somerset & 
Devon, per ton extra, £3 17s 6d; Scot- 
land & S. Wales, extra, £3. Elsewhere in 
England, not Cornwall, extra, £ l 12s 6d. 

Sodium Sulphate (Desiccated Glauher's 
Salts). D/d in bags, £ 18. 

Sodium Sulohate (Glauher's Salt). Dld. . . .  
LY 5s to i i o  5s. ' 

Sodium Sulphate (Salt Cake). Unground, 
did station in bulk, £6. 
MANCHFSIER: d/d station, £7 10s. 

Sodium Sulphide. Solid, 60/62%, spot, 
did, in drums in I-ton lots, £33 2s 6d; 
broken, did, in drums in I-ton lots, 
£34 2s 6d. 

Sodium Sulphite. Anhydrous, £66 5s; 
comm., d/d station in bags, £25 5 ~ 4 2 7 .  

Suluhur. 4 tons or more. ground. accord- 
iAg to fineness, £20-£22: - ' 

Sulphuric Acid. Net, naked at  works, 
168" Tw. according to quality, £ 10 7s 6d- 
f 12; 140" Tw., arsenic free, £8 12s 6d; 
140" Tw., arsenious, £8 4s 6d. 

Tartaric Acid. Per cwt.: 10 cwt. or more, 
£14; 1 cwt., £14 5s. 

Titanium Oxide. Standard grade comm., 
rutile structure, £182; standard grade 
comm.. anatase structure. £167 (from 
1st ~eb . ) .  

Zinc Oxide. Max. for 2-ton lots, d/d, 
white seal, £120; green seal, £113; red 
seal, 2-ton lots, £ l 15. 

Solvents 81 Plasticisers 

Acetone. All d/d, small lots, 5-gal. cans: 
5-gal., £125; 10-gal., cans incl., £ 115. 
40145 gal. ret. drums, spot: Under 1 ton, 
£90; 1 to under 5 tons, £87; 5 to under 
10 tons, £86; 10 tons under, £85. Tank 
wagons, spot: 1 to under 5 tons (min. 
400 gal.), £85; 5 to under 10 tons 
(1,500 gal.), £84; 10 tons & up (2,500 
gal.), £83; contract rebate, £2. 

Butyl Acetate BSS. 10-ton lots, f165. 
n-Butyl Alcohol BSS. 10 tons, in drums, 

d/d, £ 152. 
sec-Butyl Alcohol. 5-gal. drums, £159; 

40-gal. drums: under 1 ton, £124; 1-10 
tons, £ 123; 10 tons &up,  £119; 100 tons 
& up, f 120. 
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tort-Butyl Alcohol. 5-gal. drums, £195 10s; 
40145-gal. drums: 1 ton, £175 10s; 1-5 
tons. £174 10s: 5-10 tons. £173 10s: 
10 tons & up, f i n  10s. 

' 

Diacetone Alcohol. Small lots: 5-gal. 
drums, £177; 10-gal. drums, £167. 
40145-gal. drums: under 1 ton, £142; 
1-9 tons. £141: 10-50 tons. £140: 50-100 
tons, £139; 1b tons & up, £136. 

Dihutyl Phthalate. In drums, 10 tons, 
d/d, per Ib., 2s; 45-gal. drums, d/d, per 
Ib., 2s I td.  

Diethyl Phthalate. In drums, 10 tons, per 
Ib., Is I l t d ;  45-gal. drums, d/d, per Ib., 
2s Id. 

Dimethyl Phthalate. In drums, 10 tons, 
per Ib., did, Is 9fd;  45-gal. drums, d/d, 
oer Ib.. Is IOBd. 

~ i b f t y l  ~hthalaie.  In drums, 10 tons, d/d, 
per Ih., 2s 8d; 45-gal. drums, d/d, per 
Ib., 2s 94d. 

Ether BSS. 1-ton lots, drums extra, per 
Ib., Is I ld.  

Ethyl Acetate. 10-ton lots, d/d, £135. 
Ethyl Alcohol (PBS 66 0.p.). Over 300,000 

p. gal. 2s 1 lad;  d/d in tankers, 2,500- 
10,000 p. gal., per p. gal., 3s lad. D/d in 
40145-gal.drums, p.p.g. extra, Id. 
Absolute alcohol (75.2 o.p.), p.p.g. 
extra, 5d. 

Methanol. Pure synthetic, d/d, £43 15s. 
Methylated Spirit. Industrial 66" 0.p.: 

500-gal. & up, d/d in tankers, per gal., 
5s 4d; 100-499 gal. in drums, did, per 
gal., 5s 84d. Pyridinised 64 0.p.: 500 gal. 
& up, in tankers, did, per gal., 5s 6d; 
100-499 gal. in drums, d/d, per gal., 
5s 10td. 

Methyl Ethyl Ketone. 10-ton lots, d/d, 
f 140. 

MethylisoButyl Ketone. 10 tons&up,£159. 
isoPropyl Acetate. In drums, 10 tons, 

did, £130; 45-gal. drums, did, £136. 
isoPropyl Alcohol. Small lots: 5-gal. 

drums, £ 118; 10-gal. drums, £ 108; 40-45 
gal. drums: less than I ton, £83; 1-9 
tons, £81; 10-50 tons, £80 10s; 50 tons 
& up, £80. 

Rubber Chemicals 

Carbon Disulohide. According to aualitv. - . - .  
£61-£67. 

Carbon Black. Per Ib., according to 
oackina, 8d-Is. 

carbon Tetrachloride. Ton lots, £8 I .  
India-Rubber Substitutes. White, per Ib., 

Is 8$d to 2s I d ;  dark, d/d, per Ib., 
Is 3d-Is 54d. 

Lithopone. 30%, about £55. 
Mineral Black. £7 10s-£ 10. 
Sulphur Chloride. British, about £50. 
Vegetable Lamp Black. 2-ton lots, £64 8s. 
Vermilion. Pale or deep, 7-lb. lots, per 

Ib., 15s 6d. 

Coal-Tar Products 

Benzole. Per gal., min. 200 gal., d/d in 
bulk, 90's. 6s; pure, 6s 4d. 

Carbolic Acid. Crystals, min. price, d/d 
bulk, per Ib., Is 4d; 40150-gal. ret. 
drums extra. Der Ib.. td. Crude, 60's. . - 
per gal., 8s. 
MANCHESTER: Crystals, d/d, per Ib., 
19  4d-Is 7d: crude. naked. a t  works. 8s. .. - 

Creosote. Home trade, per gal., according 
to quality, f.0.r. maker's works, Is-Is 9d. 
MANCHESTER: Per gal., Is-Is 8d. 

Cresylic Acid. Pale 99/100%, per gal., 
6s 4d; 99.5/100%, per gal. 6s 6d. D/d 
UK in bulk: Pale ADF, per imperial 
gallon f.0.b. UK, from 7s 3d; per US 
gallon, c.i.f. NY, 95 cents. 
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Naphtha. Solvent, 90/160°, per gal., 
6s Id;  heavy, 90/190", for bulk 1,000-gal. 
lots, d/d, per gal., 4s l ld .  Drums extra; 
higher prices for smaller lots. 

Naohthalene. Crude. Cton lots. in buvers' 
bags, nominal, according ' to m.p.: 
£20 l Is-£33 I Is 6d; hot pressed, bulk, 
ex-works, £40 Is 9d; refined crystals, 
did min. 4-ton lots, £68. 

Pitch. Medium, soft, home trade, f.0.r. 
suppliers' works, £9; export trade, f.0.b. 
suppliers' port, about £10 10s. 

Pyridine. 901160, per gal., 20s-£1 2s 6d. 
Toluolc. Pure, per gal., 6s 9d; 90's, d/d, 

2,000 gal. in bulk, per gal., 6s. 
MANCHESTER: Pure, naked, per gal., 
6s 71d. 

Xylole. According to grade, in 1,000-gal. 
lots, did London area in bulk, per gal., 
7s-7s 8d. 

Chemical Stocks and Shares 

Intermediates & Dyes 
(Prices Nominal) 

m-Cresol 98/100%. D/d, per Ib., 4s 9d. 
o-Cresol 30/3IoC. D/d, per Ib., 1s. 
p-Cresol 34135°C. D/d, per Ib., 4s 9d. 
Dichloraniline. Per Ib., 4s 6d. 
Dinitrobenzene. 88/99"C., per Ib., 2s Id. 
Dinitrotoluene. Drums extra. SP lS"C., 

per Ib., 2s Idd; SP 26"C., per Ib., Is 5d; 
SP 33"C., per Ib., 1s 24d; SP 66/68"C., 
per lb., 2s Id. 

p-Nitraniline.-Per Ib., 5s Id. 
Nitrobenzene. Spot, 90-gal. drums (drums 

extra), I-ton lots d/d, per Ib., 10d. 
Nitronaphthalene.-Per Ib., 2s 5&d. 
o-Toluidine. 8-10-cwt. drums (drums 

extra), per Ib., Is I Id. 
p-Toluidine.-In casks, per Ib., 6s Id. 
Dimethylaniline. Drums extra, c.p., per 

Ib., 3s 5d. 

MARKETS LOSE BUOYANCY 
AFTER CUT IN BANK RATE 

F OLLOWING the reduction in the 
bank ratc from 5+ per cent to 5 per 

ccnt, which confirmed expectations, stock 
markets lost some of their buoyancy, 
and moderate declines were recorded 
both in British Funds and industrial 
shares. Sentiment has been affected 
partly by the recent reaction in Wall 
Street markets, but also by a tendency 
to await the Budget, which is bound to  
have a n  important influence on the out- 
look. 

Although there are doubts whether 
major tax concessions will be possible, 
therc is continued talk in the City of a 
cut in income tax as an incentive mea- 
sure to  stimulate industry. If this hopc 
were borne out, it would mean a strong 
stimulus to higher prices in stock mar- 
kets. A factor which has tended to  slow 
down activity in markets in the past few 
wceks has been the knowledge that im- 
portant new issues are pending which 
will absorb large sums of investment 
money. 

In accordance with the prevailing 
trcnd in stock markets, chemical and 
kindred shares have not held best prices 
rccordcd in the past few weeks, but in 
the majority of cases were quite well 
maintained on balance for the month. 
Imperial Chemical were 41s, compared 
with 41s 3d. Sentiment is being gov- 
erned in the main by the belief in the 
City that the dividend will be restricted 
to 10 per cent, the same as for the previ- 
ous year, although it is assumed that 
group profits will be at  a new high level 
as the further expansion of turnover bas 
probably ofTset the effect on profits CP 
the price-freeze which has ruled on  
thousands of the group's products. ICI's 
loan stock, which is now £20 paid, wa5 
a t  a premium of over £8, and although 
not keeping best prices. has attracted 
steady demand for investment purposes: 
because of the future right of conversion, 
it combincs the merits o f  a fixed-interest 
sccurity and those of an equity or ordin- 
ary share. Fisons have attracted buyers. 
and werc 1s higher at 55s 6d. 

Greeff Chemicals Holdings 5s shares 
wcre firm at  17s 3d at  which there i s  a 

yield of over five per cent on the basis 
of last year's 17f per cent dividend. 
Boake Roberts 5s shares were 10s 6d and 
yield over eight per cent on  last year's 
17+ per cent dividend. Hardman and 
Holden 5s shares held steady at  9s and 
elsewhere Hickson and Welch 10s shares 
remained under the influence of the ex- 
cellent financial results, and a t  33s 9d 
were within a few pence of the level a 
month ago. 

A steady feature has been provid-d 
by Albright and Wilson 5s shares, which 
continued to change hands around 1 8 ~ .  
In other directions, William Blythe 3s 
shares have been dealt in actively around 
10s. Monsanto 5s shares at  22s 4fd 
yield five per cent on last year's 22: per 
cent dividend, while Laporte 5s shares 
strengthened from 18s 6d to 19s, but 
British Glues and Chemicals 4s shares 
reacted from 11s 9d to 10s 3d compared 
with a month ago. Willows Francis 
2s 6d shares have strengthened to 4s 6d, 
Reichhold 5s shares remained firm and 
Anchor Chemical kept at  11s 6d at  which 
these 10s shares show a yield of over 
eight per cent on last year's 171 per cent 
dividend. 

Borax Holdings 5s deferred shares at 
23s 9d were well maintained under the 
influence of the excellent results and the 
8+ per cent dividend on the capital in- 
creased by the two-for-one scrip issue. 
Group profits have advanced from 
£2,455,652 to £3,190,115. The shares 
yield only If per cent, and are one cf 
the smallest yielding securities quoted cSn 
the Stock Exchange, which indicates the 
confidence that the group's spectacular 
rate of progress is likely to be continued 
in view of the $20,000,000 expansion 
programme in California. 

The 6s 8d units of Distillers Co. 
strengthened to 22s 3d in response to the 
news that a plan is coming to exchange 
preference shares of subsidiary compan- 
ies into a debenture or some other stock 
of the parent company. 

Shares of plastics companies have been 
fairly steady with British Xylonite at 
28s 6d, Bakelite 10s shares 21s 3d and 
BIP 2s shares 4s 9d. 
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Steep Rise in Borax (Holdings) 
Group Trading Profits 

Borax (Holdings) 
Group trading profits of Borax (Hold- 

ings) Ltd., formerly Borax Consolidated, 
in the year ended 30 September, 1956, 
were £3,190,115 (against £2,455,652). Net 
profit was £1,870,786 (against £1,113,100). 
A final dividend of 6f per cent is recom- 
mended on the £9 million deferred ordi- 
nary, making, with the 6 per cent interim 
on the £3 million stock, prior to the scrip 
issue, a total equivalent to 8f per cent 
(against an equivalent of 7) per cent). 
Group carry forward is £2,533,259 
(against £ 1,313,914). 

Bowmans Chemicals 
Profit of Bowmans Chemicals Ltd., 

Widnes, for the year ended 31 Octo- 
ber, before tax estimated a t  £17,385 
(against £13,896) totalled £35,266 (against 
£28,631). Net profit amounted to £16,622 
(against £11,611). Dividend of 10 per cent 
(same) is  proposed on ordinary and carry 
forward is £22,780 (against £21,202). 
Annual meeting will be held at Widnes 
on 8 March at 2 p.m. 

Mr. E. G. Turner, chairman, warns 
shareholders that, though the company's 
long-term development programme is 
promising, results for the current year 
may be disappointing. Lactic acid and 
lactate sales rose by quantity and value 
in 1955-56, but lack of demand from the 
leather industry led to a falling away 
in sales of oils and other products. Des- 
pite the short-term outlook, he  hopes the 
present dividend rate will be maintained 
in the current year. 

Di l l ers  Group 
To improve the group's capital struc- 

ture and to simplify accounting, direc- 
tors of the Distillers Company are con- 
sidering approaching certain preference 
and preferred stockholders with a view to  
acquiring their holdings in exchange for 
a suitable stock of the company. No 
holder will suffer a loss of future annual 
income. The subsidiaries in question in- 
clude the Manchester Chemical Company 
and the United Yeast Company. 

Goodlass Wall and Lead 
Goodlass Wall and Lead Industries 

Ltd. have acquired the balance of the 
share capital of Gothoven Fry Ltd., 
which operates smelting and refining 
works at Germiston and Port Elizabeth, 
South Africa. Name of the company has 
been changed to Fry's Metals Ltd. 

than the previous year. Dividend of 9 
per cent (same) is declared on ordinary. 
Owing to higher operating costs, profits 
did not rise in proportion to the in- 
creased sales. 

Hickson and Welch (Holdings) 
A £150,000 capitalisation scheme is 

announced by Hickson and Welch 
(Holdings) Ltd., Castleford, Yorks. It is 
intended to capitalise, from reserves, 
300,000 ordinary shares of 10s. each to 
be distributed among shareholders regis- 
tered on 15 March on a three-for-ll 
basis. These new shares will rank for 
dividends for the year ending 30 Sep- 
tember 1957. This scheme will be put 
forward a t  the annual meeting at 
Basildon House, Moorgate, London EC2 
on 29 March. 

Referring to the group's chemical 
manufacturing activities in his annual 
statement, Mr. Bernard Hickson, chair- 
man of Hickson and Welch (Holdings) 
Ltd., said that Hickson and Welch Ltd. 
had again expanded, completing on 
schedule its two year capital programme. 
Output sales turnover and profit were 
the highest ever. Space for future ex- 
pansion was assured by the purchase of 
17 acres next to the Castleford factory. 

Plastic Engineers 
Net profit of Plastic Engineers for 1956 

was £333,018 (against £79.748). Dividend 
of 5 per cent (against 17% per cent) is 
recommended. The directors report an 
appreciable decline of turnover with a 
lower profit margin, arising out of wage 
awards, higher overloads and higher 
overloads and higher material costs. A 
sales drive is being made to increase turn- 
over and widen the range of industries 
served. 

JENOLITE INDUSTRIES (NORTHERN) LTD. 
Capital £2,000. Manufacturers of and 
dealers in chemicals and chemical pre- 
parations, including rust removing and 
rust preventing processes, degreasers and 
metal surface treatment chemicals etc. 
Reg. office: Clare Hill, Huddersfield. 

N. W. SPRATT AND SON LTD. Capital 
£100,000. Merchants, shippers, and fac- 
tors and as manufacturers, importers and 
exporters of and dealers in chemicals, 
gases, drugs, disinfectants, fertilisers, 
salts etc. Directors: M. W. Spratt, W. 
A. M. Llovd-Griffith. N. W. Snratt. M. T. 

ICI of Australia and NZ Browne, C. C. Coker and R.'M. YO&. 

consolidated net profits of ~ ~ ~ ~ ~ i ~ l  Reg. ofice: 30 Cornhill, London EC3. 
Chemical Industries of Australia and TRU-PINE PRODUCTS LTD. Capital £100. 
New Zealand for the year ended 30 Sep- Manufacturers of and dealers in chemi- 
tember, a t  fA2.324.560 were a record. cals, gases and disinfectants etc. Direc- 
Group sa!es, at £A36,723,000, were also tor:  J. K. Lewis. Reg. office: Waterloo 
a record and were fA4.280.000 higher Terrace. Stapleton Road, Bristol 5. 
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SATISFACTIONS 
ACTID LTD. London EC, chemical pro- 

ducts etc. Satisfaction 21 January of de- 
bentures registered 19 July 1949, 1 
February 1950, 6 June and 22 October 
1951. 

BRITISH CELANESE LTD. London W. 
Satisfaction 24 January of debenture 
stock registered 2 October 1943 and 8 
November 1944 to the extent of £8,415. 

LONDON GAZETTE 
Release of Liquidator 

LANWRE CHEMICAL CO. LTD., regis- 
tered office Millbrook Works, Landore, 
Swansea, manufacturing chemists and 
fertiliser merchants. Liquidator W. W. 
Jordan, official receiver and liquidator, 
Government Buildings, 10 St. Mary's 
Square, Swansea. Released from 14 
January 1957. 

Market Reports 

More Active Demand for 
Fertiliser Materials 

LONDON Steady trading conditions 
characterise most sections of the indus- 
trial chemicals market with new business 
continuing on a satisfactory scale, and 
the main home consuming industries 
taking good quantities against contracts. 

A more active demand has been re- 
ported for fertiliser materials and interest 
in the potash chemicals is sustained with 
prices on a firm basis. The general price 
position shows little change on the week. 

Pitch and crude tar are moving well 
in the coal-tar products section, and a 
good business is being done in creosote 
oil and cresylic acid on home and export 
account. 
MANCHESTER Reasonably steady 
trading conditions have been reported on 
the Manchester chemical market. The 
alkalis and other leading heavy products 
are mostly being taken up in satisfactory 
quantities against contracts, and a fair 
number of enquiries from home con- 
sumers as wcll as from shippers are 
coming forward. Most lines are in good 
supply, with a continued steady-to-firm 
price position reported. Pressure for 
deliveries of fertilisers is improving in 
several directions, including superphos- 
phates and the nitrogenous materials. 
With one or two exceptions the tar pro- 
ducts are meeting with a good demand. 
GLASGOW During most of last week 
steady conditions prevailed on the Scot- 
tish market although towards the latter 
end a little more activity was experi- 
enced. Demands have been for normal 
requirements and covered a varied range 
of chemicals. The export market wa.j 
again brisk, with a reasonable demand 
for fertilisers, the emphasis being on for- 
ward bookings. Prices, with some slight 
alterations taking place, have on the 
whole been steady. 

Change of Name 
JOHN SMYTHE (LONDON) LTD. Manu- 

facturers of pharmaceutical preparations 
etc. Stafford House, Norfolk Street. 
WC2, have changed their name to Rona 
Laboratories Ltd. 
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These high quality chemicals, manufactured 
. ,,, ,,-,.,,A at Billingham from propylene produced in the 

oil-cracking plant at Wilton, are available in 
Availability .- mad tank-wagons and drums. Stocks are 

i maintained at convenient distribution centres for 
prompt delivery to all parts of the country. , 

For further inforncmcmm, c o m l t  : 

IMPERIAL CHEMICAL INDUSTRIES LTD. 

LONDON, S.W.1. 
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NEW PATENTS 
b y  permission o f  the Controller, HM 
Stationery Ofice, the following extracts 
are reproduced from the ' Oficial 
Journal (Patents),' which is available 
from the Patent Ofice (Sale Branch), 
25 Southampton Buildings. Chancery 
Lane, London, WC2, price 2s 6d in- 
cluding postage; annual subscription 
f6 6s. 

Specifications filed in conrtection with 
the acceptances in the following list will 
be open to priblic itrspection. Opposi- 
tion to the grant of a patent on any of  
the applications listed nlay be lodged by 
filing patents form 12 at any time within 
the prescribed period. Dates on which 
these applications will be open to in- 
spection are given in ' Oficial Journal 
(Patents)'. 

AMENDED SPECIFICATIONS 
Fluoroalkyl vinyl ethers and compounds 

therefrom. Air Reduction Co. Inc. 
Covering of tablets and other articles. 

Holroyd, J., & Co. Ltd. 

ACCEPTANCES 
771 172 Heat exchangers. Koppers, H., 

Ges. 
771 205 , N - 1 - naphthylphthalamic acid 

herhic~dal comoositions. United States 
~ 

Rubber Co. 
771 216 Incomplete combustion of 

methane and other hydrocarbon fuels 
with oxygen, with dircct production of 
mechanical energy. [Addition to  
727 865.1 Deutsche Gold- und Silber- 
scheideanstalt Vorm Roessler. 

771 179 Removing mercaptans from 
hydrocarbon oils. Naamlooze Vennoot- 
schap de Bataafsche Petroleum Maat- 
schappij. 

771 180 1.4 - Naphthoquinone addition 
product. Abbott Laborator~es. 

771 221 Treatment of water. Permutit 
CO. Ltd. 

770 990 Liquid straining device. [Addi- 
tion to 713 894.1 Batchelor, S. A. S. 

771 230  clone-apparatuses for separ- 
ating sol~ds from flowing air o r  other 
gases. Aktiebolaget Asbr~nk & Co. 

771 557 Reduction of Iron catalvsts for . - - -  

hydrogenation of carbon monoxide. 
Rheinprcussen AG Fucr Bergbau und 
Chemie. 

771 531 Detection and estimation of 

sulphur dioxide in a gaseous mixture. 
Soc. Anon. des Manufactures des 
Glaces et Produits Chimiques de  St: 
Gobain, Chauny, & Cirey. 

771 442 Means for automaticallv con- 
trolling temperature of drying- cylin- 
ders. Holt, T., Ltd., Holt, F., and 
Lee, G. 

771 827 Preparing rapid-hardening arti- 
ficial resin compositions containing 
hardening agents. Ciba Ltd. 

771 559 Electricallv conductive rein- 
forced polyeste; resin compositions. 
Semtex Ltd. 

771 807 Oxidising agent. California 
Research Corp. 

771 478 Water-insoluble nitrogen-con- 
tarnlng polymerisation products. 
Wacker-Chemie Ges. 

771 806 Materials for enhancing the 
growth and improving the quality of 
plants. Heyl, S. 

771 678 Flushing pigments. Farben- 
fabriken Bayer AG. 

771 679 Electrolytic production of titan- 
ium and zirconium. Horizonc Titanium 
C o p .  

771 563 Dyeing textile fibres with vat 
dyestuffs. Cassella Farbwerke Main- 
kur AG. 

771 446 Alloy steels. United Steel Cos. 
Ltd. 

771 808 Dyeing aromatic linear poly- 
ester fibres and a dyeing assistant 
therefor. Ciba Ltd. 

771 566 Water-insoluble mono-azo dye- 
stuffs. Farbenfabriken Bayer AG. 

771 683 Bath for the electrolytic bright 
deposition of metals. Deutsche Gold- 
und Silber-Scheideanstalt Vorm. Roes- 
sler. 

771 567 Substituted 0-nitro amino com- 
pounds. United Kingdom Atomic 
Energy Authority. 

771 809 Para-amino salicylic acid deri- 
vatives of 2-pyridyl-(4)-I:3:4-oxadiazo- 
lone-(5). Geistlich Sohne AG fur 
Chemische Industrie. E. 

771 538 Ferromagnetic non - ferrous 
alloys. National Research Council. 

771 810 Solutions of acrylonitrile poly- 
mers. British Celanese Ltd. 

771 484 P - Aminomethyl tropolone. 
Monsanto Chemicals Ltd. 

771 568 Process for anodic esterifica- 
tion. Oehman, P. V. 

771 569 Polymeric products. Distillers 
Co. Ltd. 

771 453 Carbonated potash. Allied 
Chemical & Dye .Corp. 

771 833 Fabric - reinforced nolvester 
resin sheets or articles. ~ e m t e i    id. 

771 695 Electrodeposition of iron- 
chromium alloy. Yoshida, T. 

771 572 Flrc - cxtingulshing composi- 
tions. Pyrcnc Co. Ltd. 

771 493 Instruments for measuring 
prcssures in fluids. Wilson, A. C. 

771 573 Polymerisation of acrylic acid 
in aqueous solution. Union Carbide & 
Carhon Corp. 

771 698 NCnrboxyalkyl hcxitylamines. 
Atlas Powder Co. 

771 811 Treating wool to improve its 
resistance to shrinkage. Wolsey Ltd. 

771 797 Anhydrous grain-free grease. 
Tcxaco Development Corp. 

771 798 Stable substantially anhydrous 
grease. Texaco Development Corp. 

771 501 Hot-dip coating with alumi- 
nium or aluminium alloys. Kaiser 
Aluminum & Chemical Corp. 

771 626 Aqueous surface active agent 
compositions. Air Reduction Co. Inc. 

771 628 Ozone resistant rubber com- 
position and adhesive. Goodyear Tire 
& Rubber Co. 

771 390 Titanium alloys. [Addition to 
757 383.1 Rcm-Cru Titanium Inc. 

771 813 Esters of epoxy-substituted 
polycarboxylic acids and epoxy-sub- 
stituted alcohols and thcir polymers. 
Naamlooze Vennootschap de Bataaf- 
schc Petroleum Maatsch;ipp]j. 

771 631 Increasing the elfcct~vencss of 
catalysts for thc production of poly- 
mcrisation products. [Addition to  
734948.1 Heraeus, W. C., Ges.. and 
Deutschc Gold- und Silber-Scheidean- 
stall Vorm. Roessler. 

771 578 Aromatic sulphamic acids. 
Compagnie Franca~se des Matieres 
Colorantes. 

771 549 Synthetic resin coating com- 
positions. Du Pont de Ncmours. E. I.. 
& Co. 

771 843 Organosiljcon coating com- 
posilions. [Addition to 746 306.1 Mid- 
land Silicones Ltd. 

771 905 Manufacture of artificial yarns. 
Nai. A. 

771 844 Silicone water-rcpcllent com- 
positions. General Electric Co. 

771 633 Titanium boride. [Divided out 
oP 748 808.1 Nation:~l Lead Co. 

771 581 Oil-soluble petroleum sulphonic 
acids. Lohitos Oilfields Ltd., Brown. 
T. I-.. and Wilson. B. S. 

771 515 Steroids. Upjohn Co. 
771 634 0. 0-dimcthvl-0-(8. P-dichlcro- 

vinyl)-phosphate. Firbcnfahriken Baver 
AG. - - 

771 583 Oxidation of propanol and 
butanol. Celanesc Corp. of America. 

771 635 Amphotcric surface-active or- 
ganic compounds. Goldschmidt, T.. AG. 

771 708 Monoalkali mctal acetylides. 
Badische Anilin- & Soda-Fabrik AG. 

.- - -. - 

PROTECTIVE PAINTING This book has been prepared for the Protective Coatings 
(Corrosion) Sub-committee of the British Iron & Steel 

OF Research Association. I ts  object is t o  state simply the 
facts concerning the best methods of protecting 

STRUCTURAL STEEL structural steel work against atmospheric corrosion by 
means of paint, used alone, o r  in conjunction with metal 

Prepared by coatings, a s  they have been revealed by the Sub- 

F. Fancutt Committee's researches. 

F.R.I.C.,A.M.I.Chem.E. Sf" x 5?" 116 p a ~ e r  l l l u ~ f r ~ f ~ d  21s. net 

and 

J. C. Hudson C H A P M A N  & H A L L  
D.Sc., D.I.C., A.R.C.S.. F.I.M. 37 ESSEX STREET, LONDON, w . c . ~  

I 
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771 584 Synthetic drying oils. Esso 
Rescarch & Engineering Co. 

771 814 Butyryl amides. Aktiebolaget 
Pharmacia. 

771 411 Purifying raw materials con- 
taming alumina. Grothe, H. 

771 815 Solutions of polyacrylonitrile 
and of acrylonitrile copolymers. 
Vercinigtc Glanzstoff-Fabrikcn AG. 

771 520 Polymeric I-chloro-I, 2,-ditluoro- 
ethylene. Dow Chemical Co. 

771 640 Isopropyl nitrate. Aktiebolag 
N ynnes-Pctrolcum. 

771 641 Separators for separating liquid 
from gas. Naamloozc Vennootschap 
dc Bataafschc Pctrolcum M:~atschappij. 

771 710 Scpilration of mixtures by 
mc:lns of adsorptive distillation. Naam- 
loozc Vcnnootschap de Bataafsche 
Pctrolcum Maatschappij. 

771 414 Thermosetting compositions 
and cross-linked plastics produced 
thercfrom. Farbcnfabriken Bayer AG. 

771 847 Blowing agcnt for production 
of cellular plast~cs. Olin Mathieson 
Chemical Corp. 

771 848 Bis(ha1opcntcnoxy) alkanes. 
Rohm & Haas Co. 

771 416 Trichloromcthyl halogen ben- 
zencs. Ciba Ltd. 

771 417 Recovery of glutarnic acid. 
Ccrn Products Refining Co. 

771 849 Pyridyl-alkyl aryl sulphones 
and salts thereof. Hoffmann-La Roche, 
F.. & Co. AG. 

771 850 Sulphoncs. HoRmann-La Roche. 
F., & Co. AG. 

771 418 Polyalkylphonylpentcnyl hal- 
~des. Rohm & Haas Co. 

771 716 Foamcd polyester-polyisocy- 
anatc rcactlon products. General 
Motors Corp. 

771 718 Apparatus and method for 
cooling thermoplastic materials. Mid- 
land Silicones Ltd. 

771 719 Regenerat~ng quaternary am- 
monium anion exchange resins. Dow 
Chemical Co. 

771 420 Urea granules. Stamicarbon NV. 
771 855 Derivatives of 4-hydroxycou- 

marln. Geigy, J. R., AG. 
771 856 Hcxachlorocyclopentadiene. Pe- 

ch~ney Compagnie de Produits Chim- 
iqucs et Electrometallurg~ques. 

771 723 Thermo-setting resin. Esso Re- 
scorch & Engineering Co. 

771 859 Heat - hardcnable aminoplast 
rcsln moulding compositions. Ciba 
Ltd. 

771 861 Butyl rubber compositions. 
United States Rubber Co. 

771 423 N-alkyl-N-sorhitylalkanamides. 
Rohm & Haas Co. 

771 587 Acetoxysilcarbanes. Midland 
Sillcones Ltd. 

771 736 Stabilised waxes resistant to 
discoloration by light. D-X Sunray 011 - 
LO. 

771 863 Stabilisers for vinyl chloride 
polymers and copolymers. Chemische 
Wcrke Hiils AG. 

771 425 Substituted 2-imino thiazoli- 
dines. Knoll AG Chemische Fabriken. 

771 741 Stable solutions of salts ,o f  
dicthylstilbesterol diphosphate. M ~ l e s  
1.aboratories Inc. 

771 743 Desulphurisation of fluid coke. 
Esso Research & Engineering Co. 

771 865 Sulvhite diesters and insecti- 
cides and 'herbicides containing them. 
United States Rubber Co. 

771 866 Poly (chlorophenoxyethyl)phos- 
phitcs and plant growth regulants and 
herbicides containing them. United 
States Rubber Co. 

771 746 Polvmerisation catalyst. Rohm 
& Haas C6. 

771 647 Aluminium alkyls as initiators 
@ polymerising olefins. Rohm & Haas 
CO. 

771 748 Vat dyestuffs. Ciba Ltd. 
771 650 Monocyclopentadiene by ther- 

mal depolymerisation of dicyclopenta- 
diene. Naamloozo Vennootschap de 
Bataafsche Pctrolcum Maatschappij. 

771 869 Salt of vitamin B,. Soc. des 
Usincs Chimiques Rhone-Poulenc. 

771 752 Converting methyl trichloro- 
silane to  dimethyl dichlorosilane. 
Union Carbidc & Carbon Corp. 

771 875 Monoquaternary ammonium 
compounds. Henkel & Cie. Ges. 

771 754 Antibiotic compositions. Pfizer, 
C., & Co. Inc. 

771 431 Dinitrobenzoxazoles. D o  w 
Chemical Co. 

771 435 A quinuclidine derivative. Ciba 
Ltd. 

Key Industry Duty 
THE FOLLOWING additions and deletions 
to the articles exempted from key industry 
duty till 18 August 1957 have been madc 
by the Treasury: 

Additions n-butyl alcohol, di-n-butyl- 
tin maleate. 

Deletions Tubing of neutral glass. of 
a kind hitherto exempt, p-acetamido- 
phenyl salicylate, cobalt arsenate. 4:4- 
diaminodiphcnylmethane (an aminodi- 
phenylmethane) of a purity not less than 
97 per cent, N-~nonoethylanilinc, ethylene 
glycol monobutyl ether (an ethylene 
glycol ether), maleic anhydride, DL-mal~c 
acid, phenoxymethylpenicillin. piperazine. 

Designed f o r  specialised service in t h e  
Chemical Industry. 

Ai r  or gas compressed and delivered 
f r e e  f r o m  oil and oil vapour. 

Air  and w a t e r  cooled models. 

Favourable deliveries. 

First class a f te r  sales service. 

12 months  fully comprehens ive  

Please write for fuN particulars 

"OIL FREE" COMPRESSORS A N D  V A C U U M  P U M P S  

A L D E R  R O A D  P A R K S T O N E  . P O O L E  D O R S E T  

T E L E P H O N E  : P A R K S T O N E  4 9 0 0  (2 L I N E S )  
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EDUCATIONAL FOR SALE: continued 
- - -- 

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

SITUATIONS VACANT 

An old-established but progressive firm of Chemical 
Manufacturers in East London has a vacancy on its production 
staff for a 

CHEMIST 
WITH FIRST-CLASS HONOURS DEGREE 

and preferably with Chemical Engineering qualifications. Previous 
experience in management and production essential. 

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

The position is a progressive one and the person selected 
will he given the opportunity of qualifying for WORKS 
MANAGERSHIP. Salary commensurate with experience and 
responsibility will be paid. Apply in confidence, stating age, 
Nationality, qualifications, experience, etc., to 

MANAGING DIRECTOR, 
BOX NO. C.A. 3518, CHEMICAL AGE, 
154, FLEET STREET, LONDON, E.C.4. 

SALES MANAGER/CHEMICAL ENGINEER required by 
important and progressive Company manufacturing specialised 
chemical plant and equipment for home and overseas markets 
First-class opportunity for a man with the right technical back- 
ground and personality and with some experience of sales 
organisation. Good salary and pension scheme. Car provided. 
Write, giving full particulars of experience, age, etc., in confidence 
to BOX NO. C.A. 3526, CHEMICAL AGE, 154, n E E T  
STREET, LONDON, E.C.4. 

- - ~p ~ 

CHEMICAL BUYER. Large Merchant Company require Junior 
Buyer for purchasing department London. Knowledge of 
chemical sources of supply and export an advantage. BOX 
NO. C.A. 3525, CHEMICAL AGE 154, FLEET STREET, 
LONDON, E.C.4. 

FOR SALE 

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

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

THOMPSON & SON W L W A L L ) ,  LTD., 
LONDON, E.14. 
TEL.: EAST 1844 

MORTON, SON AND WARD, LIMITED, STAINLESS STEEL 
VESSELS 

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

" MORWOOD" "v-shaped TROUGH M I X E R S u p  to 2 tons, 
in stainless steel, w~th agitators, scroll or paddle type, jacketed or 
unjacketed. 

Stainless Steel TROUGHS. TANKS and CYLINDERS made to 
requirements. 

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

IOOg., 150g., and 200g., new, in mild steel, for 100 Ih. p.s.i. w.p.- 
with or without mixing gear. 

3 cwt. ,TROUGH .MIXERS by CHALMERS and GARDNER 
-stainless steel-l~ned troughs. 

SOg., 75g. and, 100g. heavy duty MIXERS by FALLOWS and 
BATES. Ag~tators dnven through bevel gears from fast and 
loose pulley.- 

UX)g cast-iron JACKETED W I N G  VESSEL with nickel- 
chrome impellor type agltator dr~ven through bevel gears from 
fast and loose pulley. 

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

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

2 in. to 5 in. 
Inquiries Invited. 

MORTON, SON AND WARD, LIMITED, 
WALK MILL, 

DOBCROSS. NEAR OLDHAM. 
Lancs. 

Phone Saddleworth 437 

PHONE 98 STAINES 
(Six) 1,000 gal. RIV. OPEN TOP TANKS, 10 ft. by 4 ft. 10 in. 

by 3 ft. 6 in. 
7.000 eal. PRESSURE TANK. 30 ft. bv 7 ft. 120 W.D. 
4:500 gal. PRESSURE TANK, 15 ft. by 8 ft. 40 w.p 
(3) STEEL STILLS, 6 ft. 6 In. by 5 ft. 6 In. deep, Coils, etc. 
12 In. by 5 In. CRUSHER/GRANULATOR. 
'Manesty' ELEC. PELLETING PRESS. 
DISINTEGRATORS, PANS, PUMPS, CONDENSERS, 
HYDROS, AUTOCLAVES, REFINERS, MIXERS of all types, 
u... 

HARRY H. GARDAM & CO. LTD. 
SEND FOR LISTS. 

VACUUM SHELF D R I E R 4  ft. 7 in. by 3 ft. by 3 ft. 3 in., with 
three steam-heated shelves and six-clamp balanced door. 
WINKWORTH MACHINERY, LTD., 65 High Street, Staines. 
(Telephone: 1010.) 

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

Porcelain-lined BALL MILL by Torrance. Internal dimensions 
7 ft. by 5 ft. 6 in. diam. Pebblechargc. Motorised25 h.p. through 
reduction gear. 

Horizontal Steam-jacketed DRIER-23 ft. by 4 ft. diam. Fitted 
revolving reel of ten 4 in. diam. tubes around central tube, steam 
heated. Intermediate oaddles for agitation. Jacket W.D. 2 ats. 
With vaccum pump cdndenser, wet vacuum pump & fittings. 

Stainless Steel Vacuum MIXER by Morton. Trough 47 in. by 
44 in. bv 34 in. deeo. Domed cover 16 in. deeo with 2 in. vacuum ~~ - - 

connec6on. ~edui t ion gear. Mechanical tiliing. 
22 Unused 6,000-gal. Stainless Steel-clad VESSELS--12 ft. 9 in. 

by 9 ft. 2 in. by 8 ft. 3 in. deep. All-welded construction, 6 in. 
radius to all corners. Bottom slope to flanged outlet with 
stainless steel cock. Fitted attemuerator of flat coil type. . . 
Rise and fall mechanism. 

NEW STAINLESS STEEL STORAGE VESSELS AND TANKS, 
with capacities ranging from 8 gallons to 1,000 gallons. 

NEW PORCELAIN AND SILEX-LINED BALL MILLS, with 
capacities ranging from 9 gallons to 260 gallons. 

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

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

Tel.: Pudsey 2241. 

WANTED 

INDUSTRIAL BY-PRODUCTS, LTD.! 16, Philpot Lane, London, 
E.C.3. w~ll be pleased to recelve part~culars of any by-products, 
waste materials and residues for disposal. 

WANTED all kinds of Surplus Chemicals Army stocks etc., in 
quantitie's. H. M. KERSHAW, OXENHOPE, K E I G ~ E Y .  

WORK WANTED & OFFERED 

WORK WANTED & OFFERED : continued 

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). 

A UCTIONEERS, VALUERS, Etc. 
-- 

EDWARD RUSHTON, SON AND KENYON (Established 1855). 

Auctioneers, Valuers and Fire Loss Assessors of 
CHEMICAL WORKS PLANT AND MACHINERY 

York House, 12 York Street, Manchester. 

Telephone 1937 (2 lines) Central Manchester. 

The  Answer to 

C O R R O S I O N  
D e - R u s t i n g  JASONS ~ e - s c a l i n g  PISTOL 

12.5 cu. It. Air per minute at 90 Ibs. sq. in. 

Whenever there is a surface to be cleaned this unique 
tool has a use. The rapidly vibrating hardened steel 
needles clean right down to the parent metal and 
adjust themselves to any contour. They will deal with 
most kinds of "pitted" metal. Chisels and other special 
tools may also be used. 

Demonstrations on your own 
premises without obligation. 
Our illustrated leaflet CA sent 
on request. 

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

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

GRINDING, CRUSHING AND GRADING Manufacturers and Distr ibutors 
FINE GRINDING LTD., 

BLACKHOLE MINE, EYAM JOHN TRELAWNY LTD. 
TELEPHONE: EYAM 227 54 H O L L Y  W A L K  . L E A M I N G T O N  S P A  

PAPER BAGS 
POCKETS 

COUNTER ROLLS - 
STONEHOUSE 

PAPER & BAG MILLS 
STONEHOUSE, GLOS. 1 

TEL: LEAMINGTON SPA 71 1 GRAMS: TRELAWNY LEAMINGTON SPA 

JAMES D. BIRCHALL 

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

Ernest Benn Fleet Street London 
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Oil4 ree air compressor I 
This illustration 
shows the COMP- 
TON D Type 
Series 2 air com- 
pressor. 

This machine is of 
t h e  d iaphragm 
type and gives 
absolutely oil-free 
air. Very little 
maintenance is re- 
quired as grease- 
~acked  and sealed 

bearings are employed which require no further 
attention. 

The Compton Type D is suitable for many 
applications in Chemical Engineering and full details 
may be obtained from the manufacturers: 

DAWSON McDONALD & DAWSON LTD. 
C O M P T O N  W O R K S  

A S H B O U R N E  - Phone 113 - DERBYSHIRE 

I I 

INTRODUCING 

I 7  -- .- 
I l l  

111 Rockets and \(I 
111 Guided Missiles 111 

BY Ill ,JOHN HuMPHRIEs II i 
INTENDED in the main for engineers and 
technicians, this complcte survey of present- 
day achievements and possible future develop- 
ments presents the latest information on 
rocket motors and their applications from an 
engineer's point of view. Both solid and liquid 
propellant motors are discussed, the latter 
more fully as being of greater interest to the 
engineer. The first half of the book covers 
propellants, motors and components, the 
second, the applications of these motors to 
missiles and aircraft, and in conclusion a 
review of potentialities for the future is 
appended. The author has had wide practical 
experience following a brilliant scholastic 
career, and is at present actively engaged on 
rocket research. 

3 1 s. (posiuge paid) 

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

VITREOIJS ENAMELLED TIRAYS 
M O R E  D U R A B L E  L E S S  C O S T L Y  

W e  are now pleased t o  offer Drying Trays, finished in Best Quality Acid Resisting 
Vitreous Enamel, in sizes 32" x 1 6  x I deep, o r  32" x 32" x 1%'' deep, with rounded 
corners and sides, t o  facilitate emptying and cleaning, and we are confident that 
these Trays represent outstanding value., No t  only are they more durable and 
more robust, but their cost offers considerable economy. 

W e  invite your enquiries 
for these remarkable 
Trays, in either of these 
sizes, o r  t o  individual 

requirements. 

CONTROLLED CONVECTION DRYING CO LTD 
C L E V E L A N D  B U I L D I N G S  9 4 ,  M A R K E T  S T R E E T  
M a n c h e s t e r ,  1. T e l e p h o n e  : D e a n s g a t e  7 3 9 1  
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The Mills Packard Organisation is equipped to handle the design, 

development, extension or rebuilding of chcmical plant-a complete 

chemical engineering service to users i n  the chemical, gas, fertilizer. oil, 

metal and allied industries. Keeping up-to-date with the latest develop- 

ments in the use of specialised equipment, such as the inatruments shown 

on the panel on the Icft, enables 11s to provide the best available installation 

design for any particular plant howevel- big, however ,,. Eli, nT small. By calling in our technical consultants at 

an early stage on any projected installation, you 

are sure of a well designed plant incorporating first-class 

materials and workmanship. 

I 

ANIb TllE W1II)CI;: 
Shown on the righl IS a Mills Packard Sulphuric Acid 

Storage and Dilution Plant o f  which the instrument 

panel shown ahovc forms an important part. Wc will 
hc, pl~,o.v(,(l lo proeiik ili,tailr (I / '  orher proj~crs 
.srrccr.ssfir/Ir c i ~ n i p k l ~ d  f i ~ r  ch<,niiral plant ir,viJr.s in o 

vrrric,(~ o f  inilii.s~ri~~.v. 
MILLS PACHARD 
CHEMICAL ENGINEERS 0 I CONTRACTORS 

M I L L S  P A C K A R D  C O N S T R U C T I O N  C O .  L T D .  ' Duke Street ' I p s w i c h  ' Sufrolk 
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No admittance . . . 
d i r t  and 

dus t *  

. . t o  
acid S P  

\ashes* 
fumes in 

b o i \ e r  houses 
gas W O " ~ *  

oven P \an ts  
and coke 

. . . When  you employ 

Metrovick TECAC Motors 

Member of the  A.E.I. group of companies 

A C I D  & A L K A L I  

R U B B E R  
F O R  A L L  T R A D E S  

MANUFACTURERS 
O F  

SILICA, LATEX, 11  

CASHEW, FURANE, & 
POLYESTER RESIN CEMENTS , 

S K Y M M I T  & B R U S H - O N  
I M P E R V I O U S  C O A T I N G S  

P.V .C.  & S T A I N L E S S  S T E E L  
F A B R I C A T I O N S  F O R  A L L  PURPOSES 

>OHM LORD SON 
WE,LING'rON C E M E N T  W O R K S  

TEL E -:;r L ?  "' BUB;Y, L A N C A S H I R E  - 
I'nnted In Orent Untaln by 'IHn Pl lr5 i  A 1  1 ooMHrLAND5 LTU Addlmtooe and publrihed by l l l tRN UItOTIrILn5 I TI) . ~ t  Hoavprm Hoa~t.  164 l l ~ r t  \tn.rt K 1' 4. 

:i February. 195; Itexrrtt,recj a t  t l tr  ( ~ ' n r n ~  1'0.i~ 01111,. Entered a, Sreond class Matter rt t ie  ~Nba 1 orh I s 4 , 1,o.t ofla,, 
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