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e ey RECTIFYING )0 BORIC OXIDE |
:ea::«:kela:;u:’:f,gs sm:‘team C o L U M N S I manufactured by Amerlicb;:n Potash & Chemical Gorporation =
are now available in commercial volume
C o N D E N S E R s : Boron and its compounds have interesting applications :
in the fields of Metal Refining, Plastics, Atomic Energy,
| Propellants, Pyrotechnics, Petroleum l"m‘;i il:ll; Lsn I
AUTOCLAVES - CALANDRIAS : organic syntheses. .
b |
VACUUM PANS - BO“_!NG PANS i Wril'eﬁ;rfurlhar information to :— |
| KING':"“A\ & CHEMICALS LIMITED |
BOURNE HOUSE, 229, H A . W.C.
PIPEWORK COILS, ETC. e
[} |
[ ] | Euro,

Furopean agents for |
{ AMERICAN POTASH & CHEMICAL CORPORATION !
| Producers of BORAX, SODA ASH, SALT CAKE, LITHIUM,
BLUNDELL & (ROMPTON LT D | BROMINE, CHLORATES, PERCHLORATES, MANGANESE |
| DIOXIDE, and a diver: ine of AGRICULTURAL and |
WEST INDIA DOCK ROAD - LONDON E.l | REFRIGE R'\'\Il chemicals. |
( e S A U S S SRS, !

PRODORITE

SPECIALISTS IN ALL
TYPES OF ACID PROOFING

Acid - proof Tanks and Linings, Acid

resisting Floor Surfaces, Neutralising
Schemes, Corrosive Fume Extraction,
Pipe Lines for Corrosive Fluids,
Manufacturers of a complete range
of Chemical Resisting Cements and

Mastics

Why not consult us?

HEAD OFFICE
EAGLE WORKS
WEDNESBURY
TELEPHONE - WED 0284 5 LINES

..... {y © LONDON OFFICE
: ‘ ARTILEFRY HOUSE - ARTILLERY ROW SW1
TELEPMONE - ABBEY 3816 5 LINES
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FOAMING AGTION...astswthrough
the active life of the detergent

Marchon Detergent Additives boost detergent foaming power to yield sparkling, stable
foams that can be balanced to last exactly to the end of the detergent life. Gearing
foaming action to detergent life ensures the maximum economy to the user.
Foam Boosting means Sales Boosting.
MARCHON Empilan Series. Narrow cut and broad cut isopropanol-
amides, Ethanolamides and their derivatives.
DETERGENT ) ‘ g ‘
Ninol Series. Alkylolamides made under licence from
ADDITIVES Ninol Laboratories Inc., Chicago.

MARCHON PRODUCTS LIMITED

Agents and Offices in principal cities of the world )
Head Office: Whitehaven, England Telephone: Whitehaven 650 Telegrams: Marchonpro, Whitehaven, Telex
London Office: 140 Park Lane, London, W.| Telephone: Mayfair 7385 Telegrams: Marchonpro, London, Telex
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The first figures refer to advertisement in Chemical Age Year Book, the second to the current issue
Page Page Page Page Page Page
229 A.P.V. Co., Ltd., The — 172 British Rototherm Co. Ltd. The — 200 Dowlow Lime & Stone Co.,
344  Acalor (1948) Ltd. 392 227 British Steam Specialties Ltd. — Ltd., The -
209 Accrington Brick & Tile Co., 168 British Tar Products Ltd. — Dring & Fage Ltd. —
Ltd., The — British Thomson-Houston Co. Ltd. — 174 Drummond Patents Ltd. —
176  Adequate Weighers Ltd. - 170  British Titan Products Co., Ltd. — 195  Dryden, T., Ltd. —
Aero Research Ltd. — 397 Broadbent, Thomas, & Sons, Ltd. — 232 E.C.D., Ltd. —
223 Aimer Products Ltd. 4 — %3(11 ]grotﬁerhooctigz getcr, Ldtd. 330 Edison Swan Electric Co., Ltd.
159 Albany Engineering Co. Ltd. The — rotherton 0., Ltd. - The
Alexander, Herbert, & Co., Ltd. — Brough, E. A., & Co., Ltd. — 268 Electronic Switchgear (London)
Alginate Industries Ltd. — 234 Browns Foundry Co., Ltd. — Ltd. ==
165 Allen, Edgar, & Co., Ltd — 218 Brush Design Group, The — 244  Electrothermal Engineering Ltd.  —
364 Alumma Co., Ltd., — 175 Bryan Donkin Co., Ltd., The . B/Mk. Elliott, H. J., Ltd. —
328 Amalgamated Oxndes (1939) Ltd. — 180 Buell (1952) Ltd. — Enamelled Metal Products Ltd. -
306 Armour & Co., Ltd. - 272 Burnett & Rolfe Ltd. — 166 English Glass Co., Ltd., The -
G/Cd. Ashmore, Benson, Pease & Co. — Buss & Co. — (J/Cd Erinoid Ltd. -
189 Ashworth, Arthur, Ltd. — Butterworths Scientific Publications — Evered & Co., Ltd. —
Associated Lead Mfrs. Ltd. " — 201 Butterfield, W. P., Ltd. — Ewart, M. D., & Co., Ltd. —
G/Cd. Audley Engineering Co., Lt — 160 Calder Vale Glassworks Ltd B 208 Farnell Carbons Ltd. —
512 Suto{r\netr]l:oll’lt;r:gs ]fitr? ineerin, o Callow, F. E. (Engineers) Ltd. - 202 I}-;g:z:sela ngcngeyL[;[tjd. :
Co., Ltd., The ¢ ¢ Callow Rock Lime Co. Ltd. The B Fleischmann (.ﬁondz')n) Ltd o
BX Plastics Ltd — | 354 CandyFilter Co, Ltd, The — | 220 Film Cooling T 1925) Ltd.  —
282 Baker Perkins Lid - Catnoni(G,. A) Lid. — | 253 FoxboroYewali e O =
324 Baker Platium Division, — | 235 Sarbon Dioxide Co. The  — 1 % poior Wy s Co., Ld. -
233 Baifour, Heanry. & Co, | 243 Catalin L | 185 Gallenkamp Ao Corixd ™
210 Barclay Kellett & Co., Ltd = Shapmas S Aal I : Geigy Co., Lt The .~ —
250 Bennet}; Sons & Shea.l,'s Ltd. — Chemical Construction Co. 361 266 Gcigy Pharmaceutical Co., Ltd =
G/Cd. Berk, F. W., & Co., Ltd. 191 Chemical Workers’ Union, The =~ — " General Eleeio Coy, Lid. ~ —
Beryllium & Copper  Alloys Coamicals & beeds Lid. ” Glebe Mines Limited 358
oty Tocid) LIt Y 318 Chemitrade Ltd. 364: | o5 Convinor Ntz G e4 -
270 Bibek, B, & Son, Ld = | B Chesterfield Tube o, Lad, T — | 565 Grasbrook, M. & Wi, Ltd —
204 Blundell & Crompton Ltd. cov.ii | 303 Sechld .. - | 164 Greeff, R. W., & Co., Ltd. =
4% Borin & Chemicals Lid.  cov. i | 224 Clark, T.C. & Co, Lid | 232 Hackbrides & Howitic Electric
289 Bglrﬁz‘on William. Ltd. - i Classified Advertisements 390,391 égo r;‘t%e ewithic: Biectic
228 Bowmans Chemicals Ltd. — 258 Clayton Dyestuffs Co. Ltd. The B 202 Haller & Phillips Ltd. —
270 Braby, Fredk., & Co., Ltd — 199 Clayton, Son & Co., Ltd. - 214 Hanovia Lam
183 Bramigk & Co., Lid,” = Clydesdale Chemical Co.Ltd.  — | 506 Harris (Lostock Gralam) Ltd. 388
Britisthcheso; Electrodes Ltd. — %?‘; gzgeg ullfle !;?réingsLtL(;d. 222 Haworth,oé.o(cA.R.réfl.;lnljtd. ' g
224 British Arca Regulators Ltd. — 208 Cole & Wilson Ltod., . _ 158 Hearson, Charles, & Co., Ltd.
7 Gl = | B e, | SRR
216 British Chrome & Chemicals 348 Comet Pump & Eng. Co. Ltd. The — 193 Holroyd, John, & Co.. Ltd.
Ltd. (London) Controlled Convection DryingCo. — 234 H Y .’” & S't > La ‘
200 British Chrome & Chemicals EheftineJoha Hrown L. ~ | 288 Hopkin & Williams Lta —
ri_:ii @ ro) 4 Crofts (Engineers) Ltd. 157 HOP 'I" 8: (la]ms Ltd
British Drog Houses Lid, The — Cromil & Plerey Ltd, — | 310 Huntington, Heberlein & Co. Ltd
B !t!sh El u%ri I Development 171 Cruickshank, R., Ltd. - l(l‘"} ul;g”on,h - %em ond
":\'S ; fc cal p 334 Curran, Edward, Engineering Ltd. — ICr (' |n5|(tn]1 "’“?" ) -
British Geon Limited — | 304 Cyanamid Products Lid. = LCT. PlastiesDanvie 0
8 British Industrial Solvents - %gé gycfees_'%?fénee&%g Co.Ltd. The — I.C.I. PI:snEZ:FﬁJrgrllC —
236 & 237 British Laboratory Ware = 8 Ty . - Imperial Chemical Industries Ltd. —
Association Ltd. 286 Danks of Netherton Ltd. — 157 Imperial Smelting Corporation
275 British LaBour Pump Co., Ltd. — 216 Davey, Paxman & Co., Ltd. — (Sales) Ltd. —
240 British Lead Mills Ltd. — Dawson, McDonald & DawsonLtd. — International Combustion Group —
360 British Railway Traffic & 170 Derby Luminescents Ltd. — Isopad Ltd. —
Electric Co., Ltd. — 161 Dorr-Oliver Co., Ltd. 365 246 Jackson, Henry (Liverpool) Ltd. —
Spine British Resin Products Ltd. — 280 Douglas, William, & Sons Ltd. — [continued on page 356
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SLATE FILLER

INERT FILLER
IS REQUIRED FULLERSITE
IDEAL MATERIAL

WHEREVER AN

IS THE

PENRHYN QUARRIES LTD.

NORTH WALES

PORT PENRHYN, BANGOR,

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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Or weII brlefed on Epikote Resins
for structural protection?

Today, in many industries where high
humidity, solvent action, or acid and
alkaline fumes cause severe structural
corrosion, Epikote Resin based coatings
are bringing enduring protection to
plant and equipment. The more severe

the conditions, the more do these new
Shell resins reveal their protective merits!
Many surface coatings manufacturers
make Epikote Resin based formulations.
Keep up-to-date on these important
developments.

SHELL CHEMICAL COMPANY LIMITED,

[T X3

Marlborough House, 15/17, Great Marlborough Street, London, W.I.

Tel. : GERrard 0666

“EPIKOTE ** is a Registered Trade Mark.

743
n

the Middle Ages?
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The first figures refer to advertisement in Chemical Age Year Book, the second to the current issue

Page P Page Page Page Page

214 Jackson, J. G., & Crockatt Ltd. — Morgan Crucible Co., Ltd., The — 344 Southern Instruments Computer

245 Jenkins, Robert, & Co., Ltd. — 200 Moritz Chemical Engineering Division —

249 Jenkinson, W. G., Ltd. — Co., Ltd. — 338 Spencer Chapman & Messel Ltd. —

3 Jobling, James A., & Co., Ltd. — 181 Neckar Water Softener Co. Ltd.  — Stabilag Co., Ltd., The 391
Johnson, S. H., & Co., Ltd. — Nederlandsche Verkoopkantoor 396 Stanton Instruments Ltd. —

166 Johnsons of Hendon Ltd. — Voor Chemische Producten N.V. — Staveley Iron & Chemical Co.Ltd. —

267 Jones, Tate & Co., Ltd. — 268 Nederlandse Emballage Ondeer- 212 Steel, J. M., & Co., Ltd. -

228 K.D.G. Instruments Ltd. — neming Gebr. de Wilde N.V. — Stockdale Engineering Co., Ltd. 362

178 K.W. Chem cals Ltd. — 221 Negretti & Zambra Ltd. 363 Stonehouse Paper & Bags Mills —
Kaylene (Chemicals) Ltd. - New Metals & Chemicals Ltd. Streamline Filters Ltd. -—

2 Keith Blackman Ltd. — Newnes, George & Co. Ltd. — Sturge, John & E., Ltd. 357
278 Kernick & Son Ltd. . = 276 & 277 Newton Chambers & Co. Ltd. — 251 Sutcliffe Speakman & Co., Ltd. —
395 Kestner Evaporator & Engineering [ 239 Nicolson, W. B. (Scientific 279 Taylor Rustless Fittings Co. Ltd. —

Co., Ltd. (Pickling Plant)  cov. iii Instruments) Ltd. 235 Tenaplas Sales Ltd. —
395 Kestner Evaporator & Engineer- 177 Nordac Ltd. — 218 Thermal Syndicate Ltd., The -
ing Co., Ltd. Chemical Plant = 211 North Thames Gas Board 196 Thomas & Bishop Ltd.
Key Engineering Co. Ltd. The — 194 Northern Malleable Foundry Thomason, W., & Sons Ltd. -

283 Kier, J. L., & Co., Ltd. Co., Ltd., The = 145 Thompson, John (Dudley) Ltd. —

271 Kleen-e-ze Brush Co., Ltd. — 179 Northey Rotary Compressors Ltd. — Todd Bros. (St. Helens &

206 Lankro Chemicals Ltd. o Northide Ltd. = Widnes) Ltd. —

210 Laporte Chemicals Ltd. 360 296 Palfrey, William, Ltd. — 198  Towers, J. W., & Co., Ltd. s

184 Lavino (London) Ltd. = Paper Goods Manufacturing Trelawny, John, Ltd. cov. iii

252 Leda Chemicals Ltd. — Co., Ltd. = 197 Trent Valve Co,, Ltd. _

264 Leek Chemicals Ltd. — Pascall Engineering Co. Ltd. The — 160 Tungstone Products Ltd.

162 Leigh & Sons Metal Works Ltd. 356 6 Paterson Engineering Co. Ltd. The — 259 Unifloc Ltd. .
Leipziger Mesvsveargctc - — 287 Peabody Ltd. p — Unilever Ltd. o
Leitch, John 0., Lt - Penhryn Quarries Ltd. 354 United Cok i Ltd. —
Lenmg, Charles, & Co. (Great 320 & 368 Permutit Co., Ltd., The — 247 United Fﬁt,f,f‘f réenrg:ﬁ:ggz Il::g. _

Britain) Ltd. cov. iv G/Cd.Petrocarbon Developments Ltd. — VauhanCranie Co, Ltd
Lennox Foundry Co., Ltd. — Petrochemicals Ltd. — o g anc/Lo. :

219 Light, L., & Co., Ltd. 360 | 340 Pool, ). F., Ltd. 192 W.E.X. Traders Ltd.

274 Lind, Peter, & Co., Ltd = Pott, Cassels & Williamson == 241 Walker Extract & Chemical Co. Ltd, —

Cover London Aluminium Co. Ltd. The — 358 Powell Duffryn Carbon Products Wallach Bros. Ltd. 362

278 Lord, John L., & Son — Ltd. 263 Waller, George .& Son Ltd. —

190 Machinery (Continental) Ltd. — G/Cd. Power-Gas Corporation, Ltd. The— 161 Walley, A. L. i

257 Mallinson & Eckersley Ltd. — 246 Press at Coombelands, Ltd.,, The — 162 Wallis, Charles, & Sons (Sacks) Ltd. —
Manesty Machines — 169 Price Stutfield & Co., Ltd. — Ward, Th‘“. W., Ltd.

342 Marchon Products Ltd. 353 Prodorite Ltd. 185 Wa_tson, Laidlaw & Co., Ltd. -

226 Marco Conveyor & Eng.Co.Ltd. — | 242 Production Chemicals (Rochdale) Weinreb & Randall Ltd. —

168 Matthews & Yates Ltd. — Ltd. — | 260 Wells, A. C,, & Co., Ltd. =
May & Baker Ltd. — | 261 Pye, W.G., & Co., Ltd. | 182 Wengers Ltd. =

173 Measuring & Scientific Equip- Pyrethrum Board of Kenya — 217 Whessoe Ltd. —

ment Ltd. — Q.V.F. Ltd. . 196 W_hl!aker, B., & Sons Lt_d. i -
Meigh Castings Ltd. 392 | 314 Reads Ltd. — | 163 Widnes Foundry & Engineering

Cover Metal Containers Ltd. front cover Richmond Welding Co., Ltd 356 Co,, Ltd.

Metalfiltration Co., Ltd. - Robinson, F., & Co., Ltd. = Wilkinson, James, & Son, Ltd. ~ —

G/Cd Metalock (Britain) Ltd. — | o/cd. Rose,Downs & ThompsonLtd. — | 186 Wilkinson Rubber Linatex Ltd. —
Metcalf & Co. — 230 Rotometer ManufacturingCo. Ltd. — 273 Willcox, W. H., & Co., Ltd. =
Metropohtan Vickers Electrical — 167 St.HelensCable& Rubber Co. Ltd. 194 Williams, & James (Engineers) Ltd. —

Co., — | 269 Sandiacre Screw Co., Ltd., The — 172 Wilson, Edward, & Son Ltd. =

178 dedleton ‘& Co., Ltd. — | 182 Scientific Glass-BlowingCo. The — | 208 Wilde, Gebr. De Nederlandse

Mills Packard Construction Co. Ltd. 285 Shaw Petrie Ltd. — Emballage Ondernemming N.V. —
— 255 Sheepbridge Alloy Castings Ltd. 359 220 Wood, Harold, & Sons Ltd. -

215 Mine Safety Appliances Co. Ltd. — | 356 Shell Chemical Co., Ltd. 355 | 184 Worcester Royal Porcelain Co.,
Mirrlees Watson & Co. Ltd. The — | 256 Siebe, Gorman & Co., Ltd. = Ltd., The

180 Mirvale Chemical Co., Ltd. — | 350 Sigmund Pumps Ltd. = Worthington-Simpson Ltd. -

254 Mitchell, Cotts & Co., Ltd. — Simon, Richard, & Sons, Ltd. ~ — | 281 Wynn (Valves) Ltd.

Mond Nickel Co., Ltd., The — South London Electrical Equipment 225 Yorkshire Tar Distillers Ltd. -—
Monsanto Chemicals Ltd. — Co. — 226 Zeal, G. H,, Ltd. —
PRESSURE
VESSELS
IN STEEL o g
STAINLESS STEEL 2s F LE'GH
ALUMINIUM H &SONS

WELDING AND REPAIRS

COPPER - ETC.
Welded by the Argon Arc Process

HHT

sasuneess

METAL SPRAYING

I METAL
WORKS

Orlando LTP-

3

RICHMOND RD. -

EST. 1929

BRADFORD -

TO ALL METALS

RICHMOND WELDING CO.

l St., BOLTON

CARBOYS - PACKED CARBOYS
CARBOY TILTERS AND BARROWS
SAFETY CRATES TOP PROTECTORS

\34:]e A (2

el : 25405
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MI with its head

Revolt lurks perpetually in our new artist’s breast. His desire for innovation

shows itself in eccentricity of dress, habits and outlook on industry. Admittedly

he never yet had a picture hung upside-down — he generally manages to turn his

subjects inside-out. Show this latest effort of his to a psychiatrist, mention

artistic licence and horse mania in passing, and the psychiatrist would see at once

that the drawing clearly represents a stage in producing Sturge citric acid.

As molasses is converted into acid-containing liquor by fermentation a felt

of mould is also formed and when the optimum amount of citric acid has been

produced this ‘head’ is removed. The felt contains an important Sturge
by-product, ergosterol, the starting material for the synthesis of Vitamin Da2.

BY PRODUCTS

b U
ST T Ay, ¥

_.»w«w.»_a\..,‘y
5,

Pl ¥, 4 oy,

MOLASSES } ¥ FERMENTATION [ FERMENTED PURIFICATION 33  PURIFIED ) CRYSTALLISATION
& R 15
” Ay LIQUOR k¢ LIQUOR 2 .-
Ve s -,-"‘5“‘: “Sorngea AR '

Manufucturers of fine chemicals since 1823
D i CITRIC ACID BP
2.0/ CITRIC ACID ANHYDROUS

JOHN & E. STURGE LTD < WHEELEYS ROAD -+ BIRMINGHAM, 15 -+ TEL: MIDLAND 1236

TGA CAB

w9
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"GLEBE” FLUORSPAR

creates real confidence

S LTI EvAM, Nr. SHEFFIELD

TEL: EYAM 286. GRAMS: FLUORIDES
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CORROSIST

NICKEL BASE ALLOYS

involved.

@ ORROSIST NICKEL BASE ALLOYS are strongly recommended for use
where high acid concentrations at elevated temperatures are

Corrosist Alloys give continuous service over longer periods
without replacement. There is a suitable Sheepbridge
corrosion-resisting alloy for every application. Our
technical and research staff are at your disposal to assist
you in your choice of the correct material.
Corrosist Alloys are available as centrifugal castings,
sand castings, or shell mouldings according to size

and application.

The illustrations show a top cover and inlet pipe

for an Alkilator working with high concentrations

of acids at elevated temperatures.

Further information regarding Corrosist Nickel
Base Alloys is given in our booklet ** Heat and Corro-
sion Resisting Castings ” which is available on
request.

SHEEPBRIDGE
ALLOY CASTINGS

LIMITED

(One of the Sheepbridge Enginecring Group)

SUTTON-IN-ASHFIELD, NOTTS.
Phone : Sutton-in-Ashfield 590
Grams : ** Centrifugal " Sutton-in-Ashfield, Notts.
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For some of the newer

products in this Chemical Age

consult the latest

- supplementary lists of

LIGHT’S ORGANIC CHEMICALS

Write for your copy

L. LIGHT & CO. LIMITED

POYLE : COLNBROOK - BUCKS

may we
send you
our latest
catalogue?

v LMt
L Ap 0 RT E Please write

ORGANIC PEROXY

COMPOUNDS

DETERGENTS
AND
AUXILIARIES

ite for a copy to Laporte Chemicals Ltd., Luton.
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New Chemical Plant

Chemical Construction (Great Britain) Ltd, specialise in the entire planning,

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

AMMONIA SYNTHESIS - SULPHURIC ACID
NITRIC ACIDC - AMMONIUM SULPHATE
AMMONIUM NITRATE - UREA, ETC

In these activities the Company operates in close collaboration with its American
associates—Chemical Construction Corporation, New York, and the resources

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

CHEMICAL CONSTRUCTION (GREAT BRITAIN) LTD
BUSH HOUSE ALDWYCH

LONDON W.C.2
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THE SIDE ENTRY AGITATOR

can be adapted to a number
of mountings, with chain
or V-belt drive

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

STOCKDALE

from the outside of the tank.
ENGINEERING LIMITED

CHEMICAL ENGINEERS

LONDON ROAD SOUTH ° POYNTON * CHESHIRE
TEL.: POYNTON 2601]2

dm SC54

IN the past perhaps—but not now!

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

.S}JCCIZI/IL‘LV i bnclustrial 5%9/

BROS. LTy

49, TABERNACLE STREET, LONDON, E.C.2.

Tel. CLErkenwell 1448/9
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Accurate, reliable
readings and rapid
response from this
TEMPERATURE
TRANSMITTER
one of the

PNEUTECHNIQUE
components for industry

In many industries where there are lcmpm‘aturvs to
measure and/ur contml, this temperature transmitter
does a wonderfully cthicient job.

One of Negretti & Zambra’s Pneutechnique
components, it converts temperature into linear
output air pressure which is transmitted through
small-bore tubing to the receiving instrument.
The inherent robustness of the mercury-in-steel
method is combined with a particular sensitivity
and precision peculiar to all our pneumatic
com])nncnt&

Range extends up to 1200° F. Spans of 30 F® or
15 C? are normally available, also compensated
models and models forlow temperature applications.
The transmitter can be used to actuate an air-
npumtv(l controller to maintain temperature
within specific limits.

Write for illustrated brochure T/gg/l.

& ZAMBRA

NEGRETT! & ZAMBRA LTD., REGENT STREET, LONDON
Telephone : REGent 3406

NEGRETTI
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HOI-I-AND-SQ I-o Mo

ROTARY COMPRESSORS AND VACUUM PUMPS

LONG LIFE
INITIAL EFFICIENCIES MAINTAINED OVER YEARS OF SERVICE

The B. A. Holland Engineering Co. Ltd.

LOW MAINTENANCE COSTS

LONDON, S.W.I.

15, DARTMOUTH STREET,

Telephone : WHI 2823, Telegrams : Picturable, Phone, London. Works: SLOUGH, BUCKS.

PETROLEUM-DERIVED AROMATIC SOLVENTS
AND HYDROCARBON RESINS

SOLVENT AR-395

SOLVENT AR-310
Boiling range 159-176° C. Boiling range 218-269" C.
Aromaticity 95%; Aromaticity 979
Above 909,

Kauri Butanol
Now available in bulk or drums ex stock.

OTHER CUTS AVAILABLE ON REQUEST, INCLUDING BOILING RANGES 177-211° C. & 232-285" C.
ODOURLESS ALIPHATIC SOLVENT

PETROLEUM-DERIVED HYDROCARBON
RESINS as developed in U.S.A. as thinner for odourless
of high light stability and compatibility with paints.
Boiling range about 175-210° C.

other synthetic resins.
Softening point about 100° C. ASTM method.

OTHER PRODUCTS CURRENTLY HANDLED IN BULK AND‘®DRUMS INCLUDE:

N-BUTANOL - 1SO-BUTANOL - [ISO-OCTANOL - BUTYL ACETATE XYLOL - ETHYLENE GLYCOL

Enquiries to :
CHEMITRADE LTD., 17 STRATTON STREET, LONDON W.I.
Cables : Multikem, London.

Telephone : GROsvenor 3422.

Telex : London 8694 Traforchem.
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HaveYou
a process
or effluent

problem?

Regardless of whether your problem involves
large or small tonnages Is simple or com
DORR-OLIVER equipment plus DORR

OLIVER technology can solve 1t for you

plex

In many cases a standard unit will handle
When
special conditions dictate innovations. the

the job efficiently and economically

experience of a life-time can be brought to
bear on the problem

In any case. our Engineers can be helpful to
you and will welcome the opportunity to
assist in finding the solution

Our Highly Trained Staff and Testing
Facilities are at your service.

CHEMICAL

ABFORD HOUSE, WILTON ROAD, (VICTORIA). LONDON, S.W.1I

AGE

Dorr-Oliver Company Limited 1s the
British section of a world-wide organi-
tion specialising in the design and
manufacture of plant and equipment
for all processes where the separation
of fine solids from liquids is required
Consult us in connection with your
problems relating to Industrial. Metal-
lurgical and Sanitary Engineering.
concerning

Agitation - Classification - Clarifica-
tion - Thickening + Vacuum and
Pressure Filtration Fluidisation
Sand and Acid Pumping - Mixing
etc

Dorr-OrLIiveEr

COMPANY LIMITED
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TELCON
BERYLLIUM COPPER
SAFETY TOOLS

Beryllium Copper Safety Tools, by reason of their comparatively high thermal conduc-
tivity, have little tendency to spark and can be employed with confidence in dangerous
atmospheres. The great strength and hardness of these tools gives them a performance
and length of life assuring their superiority in this field, and their best recommendation

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

Distributors for Great Britain

BERYLLIUM & COPPER ALLOYS
(SAFETY TOOLS) LTD.

47 VICTORIA ST., LONDON, S.W.I ABBey 6421/2

Manufactured by

TELEGRAPH CONSTRUCTION & MAINTENANCE Co. L1
TELCON WORKS - MANOR ROYAL - CRAWLEY - SUSSEX
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FERTILISERS IN EUROPE

AGE, 23 February, page 334) might be said to strike a slight note of

gloom that is far from justified. The 1955-56 figures show that the rate
of expansion has slowed down. This is said to be ‘not unforeseen’ but
‘rather greater than had been expected.” But expectations are purely personal
opinions whether expressed by individuals or in the collective anonymity of
an OEEC Report.

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

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

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

r I YHE LATEST OEEC Report on fertilisers for 1954-57 (see CHEMICAL

Nitrogen Phosphate Potash
Usage rise, 1955-56: 5% 3% 6%
Production rise, 1955-56: 3% 3% 2%

This minor difference probably reflects manufacturing caution more than
any other influence. When reports on agricultural market prospects can be
punctuated with question-marks, it is hardly imprudent for manufacturers to
adopt a wait-and-see policy over plans to expand production facilities. Any-
such caution is amply justified today when the high investment costs of plant
erections or extension are considered. Those who would like to see fertiliser
prices lower might hope for over-production and heavy unsold stocks at the
ends of farming seasons, but this would be a retrograde development for
producers and consumers alike. The fertiliser industry must be reasonably
profitable if technical progress is to be maintained. Research and plant costs
of modern developments are high. However, the benefits farmers have derived
by technical progress since the 1940s—granulation and higher analyses per
ton te mention only two examples—are bigger than is generally appreciated.
Nothing could be more disastrous for agriculture than a return to the situa-
tion when the fertiliser industry was the chemical industry’s Cinderella.

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

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

RUBBER SYNTHESIS

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

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

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

AUTOMATION FOR CHEMICALS

HEMICAL engineers have been in the forefront in
assessing the contribution that automation equipment
can make to improve productivity in chemical processing
and production. In fact, in the chemical industry automa-
tion can be considered an extension of the trend to com-
plete instrumentation which has long been the industry’s
plan.
Automation is already making a growing contribution
to the production of chemicals; potentially its uses are
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almost unlimited, restricted only by limitations imposed by
the industry’s need to make full use of existing plant and
buildings. The present credit squeeze and dear money
policy, combined with the high cost of new constructional
work, make it certain that in the immediate years ahead.
automation will develop by a gradual integration of auto-
matic devices into existing systems ol mechanisation, rather
than the building of completely new automatic factories.

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

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

Chemical engineers will, of course, be able to review
progress made in the development of automotive and con-
trol equipment at the Instruments, Electronics and Auto-
mation exhibition to be held at Olympia from 7 to 17 May.
In addition to the exhibits of 200 British manufacturers.
there will be a conference on related problems with papers
to be presented by experts on each day cf the exhibition:
this will doubtless also arouse much interest.

Another event of interest to the chemical engineer is
the lecture by Mr. J. A. Sargrove on ‘Autemation in the
smaller business,” to be presented in Charing Cross Hotel.
Lendon, on 16 April at 7 p.m. This talk will be accom-
panied by two 25-minute films.

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

HIGH DENSITY POLYTHENE TUBES

N CHEMICAL AGE (19 January, page 123) it was noted
A that certain standards have been laid down by German
municipal authorities for plastics pipes used to distribute
drinking water. Elsewhere on the Continent, plastics pipes,
particularly of p.v.c. are in use for domestic water supplies.
It is therefore of interest to note that the general extru-
sions technical committee of the British Plastics Federa-
tion has begun consideration of a specification for high
density polythene tube for cold water services. The com-
mittee states, however, that there are certain problems
associated with the use of polythene pipes which will take
some time to resolve.

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

The British Plastics Federation technical committee is
also investigating the future possibilities of the use of
special grades of nylon tube for hot water services although
at the present time use of such pipes cannot be recom-
mended. It would appear from the information released
by the British Plastics Federation that the certain problems
announced by the technical committee might well include
ageing of polythene, penetrability of such piping and the
difficulties attached to using polythene piping for hot water
services.

Also, can any significance be attached to the statement
cencerning the use of special grades of nylon tube for hot
water services? This suggests that while the technical
committee cannot recommend its use at the moment, nylon
pipe is being seriously considered for such use and in
preference to polythene.



2 March 1957

AIR POLLUTION

CHEMICAL AGE

IN THE

CHEMICAL INDUSTRY

Special Report of Clean Air Conference

HE Institution of Chemical Engin-

I eers was one of 19 participating

societies which supported the con-
ference on the Mechanical Engineer’s
Contribution to Clean Air, organ;sed on
19 to 21 February by the Institution of
Mechanical Engineers.

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

Difficult Task

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

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

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

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

C

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

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

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

Then again, when discussing high chim-
neys, after reviewing considerations
governing chimney height he showed the
conference a slide of a drawing which
hangs upon his office wall of a 455 ft.
high chimney, built in Glasgow in 1841
and standing until 1922, It was con-
structed in a year and designed to carry
away sulphurous fumes from a chemical
process.

A Challenge To-day

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

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

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

One of the nineteen papers given was
by E. A. Damon, CB.E., FRIC.,
M.IChem.E., a member of the Chief
Alkali Inspector’s staff. This dealt with
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‘Air Pollution Prevention in the Chemical
Industry’ and laid stress upon present-
day legislation, methods of dealing with
noxious gases and offensive odours, rela-
tions between industry and the general
public and similar matters,

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

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

Beaver Report

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

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

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

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

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

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

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

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

Fluorine Treatment

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

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

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

Mention was also made of the prin-
ciple of masking or neutralising odours,
as employed to a certain extent in the
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US. During discussion of this matter Dr.
Carter made a point of referring to the
masking of offensive but harmless smells
and said that successful methods had
been employed.

The point, presumably, was that onc
should be certain that an offensive smell
was indeed harmless and some members
of the conference were heard to say,
privately it is true, that this could be a
dangerous practice if it got out of con-
trol.  One speaker did say that an effec-
tive method of masking odours had been
developed for use in refining crude petro-
leum and this method was now availatle
in Britain.

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

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

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

Good Public Relations

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

The problem of dust collection was
dealt with in a numter of papers and
deserves more space than can be spared
in the present report. Perhaps most
thought-provoking of all the statements
were some made by Dr. Foxwell, who
summarised the entire conference at the
conclusion of the final session. He sug-
gested that if it were possible to improve
very much more thoroughly dust collect-
ing efficiency in mechanical grit and dust
collectors, electrostatic precipitators, and
other devices, that this might help to
overcome a problem which appears to
be, at present, well nigh insoluble—the
problem of doing somecthing about sul-
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phur dioxide emissions from power
station and industrial furnace chimneys.
Although directing his fire mainly at the
clectrical (and possibly the gas) indus-
tries, much of what he was putting for-
ward is of direct interest to the chemical
industry.

Observer’s Impressions

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

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

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

Impact of Atomic Energy
on Chemical Engineering

IMPACT OF ATOMIC ENERGY on chemical
engineering is the subject of a symposium
to be held by the graduates and students
section, Institution of Chemical Engin-
cers, at the Cora Hotel, Upper Woburn
Place, London WCI, on Friday 26 April.

Papers will be presented by J. M.
Fletcher, hcad of AERE chemical pro-
cessing group on ‘Solvent extraction’;
B. F. Warner, research manager UKAEA,
Windscale Works on ‘Chemical process-
ing of nuclear fucls’; L. D. Roland, senior
chemical engineer, Permutit Co. Ltd. on
‘lon-ecxchange applications to in atomic
energy’; and R. Roberts, AERE techno-
logical irradiation group on ‘Industrial
utilisation of irradiation’.

Discussion will be led by P. V. Danck-
werts, professor of chemical engineering
science, Imperial College.
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Soviet Union Symposium on
Metal Wear and Friction
Papers on Corrosion and Metal Plating

N THE SUBJECT of metal wear
Oand friction several papers were

published last year in the Soviet
Union in a symposium under the
general editorship of Professor M. M.
Krushchov. The subjects included
wear of metals and alloys by abrasive
friction in aggressive media, wear of
parts of sludge pumps and of water-
economiser tubes, porosity of chrome
plating, etc. Several papers on various
aspects of corrosion, metal-plating,
painting, have also appeared lately in
Zh. prikl. Khim., and some are sum-
marised below.

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

Sub-Moscow Ash Fuel

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

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

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

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

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

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

First of recent papers on anti-corrosion
work that seems of worthwhile interest
relates to the effect of water vapour on
the corrosion of metals by chlorine
(Kh. L. Tseitlin, Zh. prikl. Khim. 1956,
29 [18] 1182-1191, 20 refs.). Some of the
literature is reviewed, including the
experimental methods used. The tem-
perature range was up to about 550°C.
and in some cases higher.

Test Metals

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

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

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

Minimum temperature for satisfactory
resistance in wet chlorine, in the case of
aluminium, nickel, stainless steels, and
two Soviet steels is 150°C. for lead
160°C, iron and steel 170°C. Above
150°C copper is strongly corroded. Tan-
talum is completely resistant below
150°C, with condensation of the vapour-
gas mixture . Other metals under these
conditions are strongly corroded.
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V. V. Romanov (ibid. 1191-6) reports
some experiments on the effect of
cathodic and anodic polarisation on the
sensitivity of the MA-Z alloy to corrosive
attack in a solution of 35 g. per litre
NaCl plus 20 g. per litre K.CrO,. This
is a magnesium alloy containing (as
percentages): Al 6.5, Zn 1.03, Mn 0.36,
Fe 0.007, Si 0.07, Ni 0.0005, Cu 0.03,
remainder Mg. Test apparatus is shown
together with diagrams and graphs of
results. Briefly, it was found that anodic
polarisation from 0 to 5 mA per sq. cm.
continuously increases the sensitivity of
the alloy to corrosive breakdown; while
cathodic polarisation, on the contrary,
produces a marked lowering thereof, with
current densities of 1.5 to 2 mA sq. cm.

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

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

Caustic Sgda Preferred

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

Another paper on alkaline solutions
deals with the effect of inhibitors on the
solution of iron therein (ihid. 1353-8),
including silica gel, di-substituted sodium
phosphate, and tannin. The most suitable
additives are those capable of forming
surface compounds with the iron or its
oxides. Among those tested here tannin
seemed to te the most effective, though
not markedly superior to the others.
With the right concentration they mainly
act by slowing up solution of iron without
lowering its electro-chemical activity, and
this is closely associated with increased
hydrogen over-voltage.
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A senior technologist with science students attending a technical training course at Stanlow
chemical plant, Cheshire

VACATION COURSES

NEARLY 900 university students have
attended vacation courses at Shell oil
refineries, chemical plants, research
centres and laboratories in the UK since
the scheme started in 1946,

Six-week courses will again be avail-
able this year during the long vacation

AT SHELL PLANTS

from 1 July to 9 August and from 12
August to 20 September. They are open
to students of chemistry, physics, chemi-
cal and mechanical engineering, metal-
lurgy and biology.  Arrangements have
also been made for a limited number of
arts students.

New Process for Recovering Chiorine and
Hydrogen Developed by Milan Firm

TWO developments are announced by
Oronzio de Nora, of Milan, Mercury
cells with a rated capacity of 120,000
amp., which can be operated at even
higher currents, are being constructed by
the company. The first series of these cells
is being supplied to the Diamond Alkali
Co. of Cleveland, “Ohio, and will be
installed near Houston, Texas.

Diamond Alkali is shortly embarking
on a multi-million dollar expansion pro-
gramme, Electrolytic  production  of
chlorine at the Deer Park chemical plant
near Houston, Texas, will be increased by
some 40 per cent, or by 200 tons of
chlorine daily. Production of caustic soda
will be raised by approximately 30 per
cent or by 220 tons, and that of hydrogen
by two million cu. ft. per day. The new
capacity is expected to be put into opera-
tion early in 1958 and to be completed
by 1960.

De Nora cells have been installed and
operated by Diamond at Muscle Shoals,
Alabama, over a number of years. At
Houston, 52 d¢ Nora mercury cells of the
18 SGL type will be installed. With a
rated capacity of 120,000 amp. they are
believed to be the largest of their kind in
the world.

A new process for recovering chlorine
and hydrogen from hydrogen chloride
has been devised by de Nora to exploit
a hitherto largely unused by-product and
at the same time to overcome a difficult
disposal problem.

The recovery of chlorine from hydro-
gen chloride can be carried out in two
ways either by the oxidation of the
hydrogen chloride by means of oxygen in

the presence of a catalyst or by the
electrolysis of hydrochloric acid. Of these
two methods, the latter is recommended
owing to the simplicity of the equipment
and to the relatively low cost of installa-
tion and operation, The electrolysis pro-

cess is characterised by remarkable
flexibility.

For this process a cell has been
specially  constructed from materials

highly resistant to the chemical attack of
hydrochloric acid and chlorine. The most
significant feature of this cell is a new
type of high conductivity diaphragm.
Although permanently in contact with
hydrochloric acid and chlorine at high
temperatures a long life for the
diaphragm as for the cell itself is claimed.

The de Nora process can be used on a
large or small scale. Floor space and man-
power requirements are modest. The
standard cell unit operating at 1,000 amp.
will, it is claimed, produce one metric
ton of chlorine per day. The chlorine
produced, together with the by-production
of hydrogen, are said to be of the highest
purity.

Fison’s New Building

Fisons Chemicals (Export) Ltd., Fisons
Pest Control Ltd. (Overseas Department),
and Whiffen and Sons Ltd. (Sales and
Technical Development) moved into their
new building, Fison House, 95 Wigmore
Street, London W1 (telephone: WEL-
beck 5500, on Monday 25 February. The
new building will be officially opened in
May.
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Electroplating by
Dalic Process

ELECTROPLATING with tin-zinc and
other metals using the Dalic process is
carried out by Metachemicals Ltd., Craw-
ley, Sussex. In this process the metal
to be plated is made the cathode. The
anode consists of a porous ‘brush’
dipped in the plating solution. This
brush is moved over the surface to be
plated,  forming a  firmly-adherent.
smooth grained coating.

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

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

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

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

Licences Needed for Export
of Boron Minerals

EXPORT LICENCES will from 4 March be
required for the export to all destina-
tions, other than those specified in para-
graph (a) of Article 5 of the principal
Order of the following: boron minerals
alloys and compounds, polymethyl alpha-
chloroacrylate in specified forms, speci-
fied crystals and certain internal grind-
ing machines. Regulations governing gift
parcels will be amended to prohibit
further specified scientific instruments and
apparatus being sent as gifts.

In future the export of any goods to
North Korea will be prohibited except
under licence,

The Orders making these changes are:
Export of Goods (North Korea) (Revoca-
tion) Order, SI 1959/246, price 2d, by
post 4d.; Export of Goods (Control)
(Amendment No. 3) Order, SI 1957/
247, price 4d., by post 6d. They can be
obtained from HM Stationery Office and
branches.

Plastics Institute Meeting

An extraordinary general meeting of
the Plastics Institute Ltd. will be held on
18 March. Objects of the meeting will
be to alter the objects of the Institute
as sct out in the Memorandum of Asso-
ciation.

The present Memorandum of Associa-
tion was drawn up in 1931 and has
remained substantially unaltered since
then.
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CORROSION PROBLEMS IN
CHEMICAL FACTORIES-3

Non-Metallic Materials :

Atmospheric

Corrosion

N general the chemical resistance of

ceramic materials is much higher than

that of even the most resistant of struc-
tural metals. But ceramics are invaria-
bly relatively fragile, very brittle, suscep-
tible to thermal shock, and difficult to
fabricate. The materials are quite cheap,
but because of manufacturing difficultics
the cost of the finished article may be
quite high, unless it is a simple standard
shape. Certain ceramics have long been
used for handling acids, where condition
of temperature and pressure permit. They
have to some extent been replaced oy
special alloys and by plastics, but are
still used in large quantities. An engi-
neer accustomed to working only with
metals regards ceramics as a last resort,
but one accustomed to glass or stoneware
plant will have no such inhibitions; thesc
materials can be installed and used on
quite a large scale without suffering un-
due damage.

Chemical Stoneware

Chemical stoneware is used for pipes.
pumps, small tanks etc., for severe acid
duties, and gives excellent service if cor-
rectly designed, installed and maintained.
Glass is being increasingly used for hand-
ling hydrochloric acid, pharmaceutical
products etc.  Quite large units are in
use, and many items such as pipes and
flanges, cocks, condensers, are available
in standard sizes, which greatly facilitates
assembly. Joints give rise to some difli-
culty with both stoneware and glass; it 1s
not easy to find materials with the re-
quired physical properties and also the
high chemical resistance for the duties
involved.  An interesting new type of
joint ring consists of a resilient material
enclosed in an envelope of a chemically
resistant, but physically unsuitable plas-
tic such as polytetrafluoroethylene
(p.t.f.e).

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

For components which are not too
large, vitreous enamel (glass) linings on
mild steel or cast iron plant afford a high
degree of acid resistance, but are attacked
by caustic alkalis. They are thin, and
somewhat brittle, so that the shell must
be rigid, and great care must be used to
ensure that they are not damaged during
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erection or in service. One tiny fault in
a vessel containing acid will lead to com-
plete failure of the vessel in a very short
time. Small faults can te repaired using
tantalum plugs, but a damaged area of
any size entails complete re-lining of the
vessel. The lining must therefore te
tested by a searching method, preferably
using a high frequency electric spark,
and ecvery fault in a vulnerable part of
the vessel made good.

Plastics and Rubbers: Natural rubber
compounds have teen used for many
years as tank and pipe linings, since they
are resistant to many materials which are
corrosive to the cheaper metals, hydro-
chloric acid being a notable example. A
wide variety of other materials is now
available, and is being used to an in-
creasing extent as constructional and
lining materials. A major disadvantage
of rubbers and plastics is that they can
be used over only a limited temperature
range. Many are usable only up to
atout 60°C; others can te used up to
about 150°C. Only the fluorine-contain-
ing polymers (p.t.f.e. and ptf.ce) and
the silicones are suitable for higher tem-
peratures—up to 250-300°C—tut these
are very expensive,

Common Polymers

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

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

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

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

Fluorine Compounds

The fluorine-containing plastics, poly-

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

Painted mild steel is often satisfactory
so long as the steel is carefully cleaned
before painting, but in large factories
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economy may be shown over a long
period by shot-blasting and metal spray-
ing structural steelwork tefore painting.
The paint coating then has a much longer
life than on even phosphate pickled steel,
but repainting is, of course, necessary at
intervals. In milder conditions the ex-
pense of metal spraying cannot ke justi-
fied. The test metal for sprayed coat-
ings appears to vary with the precise con-
ditions, zinc being superior to aluminium
in most atmospheres but inferior in some.

Aluminium and certain  aluminium
alloys—Al/Mn, Al/Mg and Al/Mg/Si—
have good resistance to atmospheric
attack under quite severe conditions, but
as paint lasts very well on aluminium it
is often wise to pretreat and paint the
surface.  Austenitic steel surfaces are,
of course, extremely resistant, and al-
though they may become coated with rust
in some locations it is never necessary to
give protection. Copper and lead, on the
other hand, suffer severely in some atmo-
spheres.

In some locations where corrosion is
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severe and painting is inadequate, protec-
tion of steelwork by casing in concrete
has been valuable. This protection is
permanent, but is difficult to apply to
bracing, pipe hangers etc., and a properly
designed reinforced concrete structure is
better. However, it is very difficult to
make alterations to a reinforced concrete
structure, should modifications to the
plant become necessary. Steelwork may
also be protected by a loose fabric tape
bearing a thick coat of a heavy petro-
leum grease, which can be wrapped round
or pasted on to the structure at points
where the conditions are severe. This
provides an excellent protection, but con-
stitutes a fire risk and is unsafe to walk
on; on the other hand it is inexpensive,
flexible and readily renewed.

Paints should te very carefully chosen
at all times but even more so in known
corrosive areas, as the escape of vapours
from plants handling or making solvents
can cause softening and stripping of
paints which are otherwise completely
suitable.

MARYLAND FIRM PUBLISHES WORK
ON ELECTROLYTIC TITANIUM

SINCE 1948 the Chicago Development
Corp., Riverdale, Maryland, US, has been
studying processes for the production of
titanium metal. Dr. Ben B. Raney, of
Linton, Indiana, proposed to the Cor-
poration entirely chemical processes and
processes in which one or toth of the
reactants were produced in an electro-
Iytic cell.

Electrolytic Titanium, published by the
corporation, descrites work to date on
the production of titanium metal by
electrolytic processes.

On 5 June 1951 Dr. Raney filed a
patent (No. 230,336) disclosing ‘a solutle
crude titanium anode in a fused alka-
linous chloride tath in a single compart-
ment cell in which solution took place
only as titanium chloride and particulate
titanium was formed by cathodic action.’
Chicago Development Corp. used this
process from January 1951 to January
1953 to produce refined titanium for the
US Army Chemical Corp.

Raw material for the process was iron-
titanium scrap and rejected Kroll sponge.

As a result of work carried out in the
last few years the electrolytic process has
teen developed considerably. Cells which
produce from a few grams up to several
pounds of titanium per day have been
built and tested.

A typical cell consists of two eight in.
stainless steel pots 36 in. long which are
connected together at the bottom by a
one in. stainless steel pipe. A water-cooled
lid is fitted, from which the anode is sus-
pended. A steel cathode is fitted inside the
anode. An inert gas atmosphere is pro-
vided.

After a run is completed in the first
pot the connecting pipe is heated to
900°C. Argon pressure is applied and the
electrolyte is forced over into the second
pot. The connecting pot is then cooled
with water to prevent flow-back of the
salt, and the next run is ready to begin
in the second pot. The first pot is cooled

and the lid removed for recovery of the
cathode product.

Currents up to 500 amps. have been
used in this cell and yields up to five
pounds per run have been obtained.

To be of practical value the cathode
product must consist of at least 90 per
cent very large crystals from which the
salt of the bath can be drained to a con-
tent of a few per cent. Production of a
suitable deposit was described in ’The
Structure of Titanium Deposits Formed
in Electrolytic Cell Using Fused Alkali
Chloride Baths’ presented to the US
Electrochemical Society on 1 October
1956.

Suitable operating conditions are:

(1) Temperature: In general, a tem-
perature from 850 to 865°C. is desirable.

(2) Atmosphere: A high purity, inert
atmosphere is necessary. Argon is pre-
ferable because of its higher density.

(3) Electromotive force: Closed circuit
voltages are dictated by the geometry of
the cell and the nature of the electrolyte.
The open circuit voltage should not
exceed a few millivolts for proper refining
conditions.

Scale Prevention

Micromet, a slowly soluble form of
sodium metaphosphate made from food
grade raw materials, has been intro-
duced by Albright and Wilson Ltd..
Oldbury, Worcs, for the prevention of
scale in domestic boilers. Medical
authorities and water engineers are said
to be satisfied that threshold concentra-
tions of sodium metaphosphate in drink-
ing water are harmless to taste.

Oil Firing Courses

Following the success of the NIFES oil
firing courses last year, a further series
of courses has teen arranged at Reading.
Details are obtainable from NIFES
Head Office, 71 Grosvenor Street, Lon-
don WI1.
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Terylene Clothing for
Handling HTP

EIGHT different articles made from
Terylene polyester fibre are used in HMS
Excalibur, a new type of submarine pro-
pelled by high test peroxide; similar

articles manufactured from Terylene are
used to handle the fuel for rockets pro-
pelled by HTP.

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

A Terylene protective suit being worn by
an operator refuelling an HTP submarine

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

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

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

Chemical Engineers’
Annual Dinner

Thirty-fifth annual corporate meeting
and annual dinner of the Institution of
Chemical Engineers will be held at the
May Fair Hotel, London W1, on Tuesday
30 April. The meeting will start at 11
a.m. and will be followed at noon by the
address of Mr. John A. Oriel, president.
whose subject will be * Petroleum and the
Chemical Engineer.’

Principal guest at the annual dinner
will be Viscount Chandos. Applications
for tickets, price 40s, should reach the
Institution at 16 Belgrave Square, London
SW1, by 17 April.
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TOXIC HAZARDS IN
INDUSTRY-7

Food Additives and Contaminants

URING the handling of foodstuffs
the vessels used, lubricants applied to
them, and packaging materials, all of
which  must come into close and
perhaps prolonged contact with the
food, tend to yield trace com-
pounds to be ingested by the consumer.
Apart from these unintentional additions
to diet, there must be deliberate additives
intended to preserve food during its dis-
tant transport or prolonged storage for
emergency purposes. Colour and artifi-
cial flavouring may be necessary to make
the diet more appetising. In some in-
stances uniformity of the raw foodstufT is
required to adapt its preparation to large-
scale processes, and here its natural ageing
must be accelerated by chemical means,
All these factors make for toxic risks
which must be assessed and, if possible,
eliminated before public safety is assured.
The original hazards of contamination
of plant foods by foreign poisonous
plants or toxic elements derived from
local soil are now rarcly encountered,
and then only in primitive conditions by
isolated peasant communities. Ergot
scleratia in rye have caused convulsive
seizures or gangrene of the extremities,
for which vasoconstrictor drugs are use-
ful. Hemp tops harvested with cereals
have been suspected of causing  dis-
orientation with hallucinations. This in-
toxication is not dangerous and treatment
is unneccessary as a rule
Acute  food-poisoning in warm
weather usually results from the growth
of Salmonella species in meat, fish or
milk products, and can only be avoided
be scrupulous hygiene in handing, and
the maximal use of refrigeration and
washing facilities. Botulism, caused by
the anaerobic production of the exotoxin
of Clostridium botulinum in canned meat
or vegetables which  have  been
imperfectly heat-sterilised, carries a
mortality of 60 per cent. It is essentially
associated with home-canning, and is
rare with commercial products, The
symptoms are of extreme gastrointestinul
irritation followed by muscular paralysis.
A botulinus antitoxin is available for
treatment, and should be injected into «ll
suspected of sharing the infected food.

Aluminium: Non-toxic

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

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

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

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

Toxicity of Cadmium

Cadmium must carefully be avoided;
sufficient is soluble in acid fruit juices to
produce violent gastric irritation and
diarrhoea, resembling a serious attack of
bacterial food poisoning. Gastric lavage
with sodium ticartonate solution is
effective in treatment, and the attack is
short-lived. Antimony, once widely used
in cheap glazes, is a dangerous contami-
nant leached out by fruit drinks and acid
foodstuffs. It is a violent gastrointestinal
irritant lacking the properties of confer-
ring tolerance or exerting a central
nervous effect (unlike arsenic).

Quantities of arsentic up to 1 p.p.m.
are common in natural foodstuffs. Higher
concentrations of arsenic are dangerous,
and are probably the result of crop-
spraying with arsenical pesticides. The
limiting concentration in ready-to-drink
beverages is 0.1 p.p.m. Arsenic in small
quantities confers a relative immunity to
poisoning by further doses, which
probably makes it rather less chronicaily
toxic than lead, which is dangerously
cumulative. Lead is naturally present in
concentrations up to 1 p.p.m.; contamina-
tion from plant, machinery, sprays, paints
or wrappers may raise the level greatly.
The permitted level (Food Standards
Committee, 1954) in foodstuffs is 2 p.p.m..
in ready-to-drink beverages 0.2 p.p.m. In
food-adjuncts more lead is permitted; for
instance, up to 20 p.p.m. in food-colours,
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and 50 p.p.m. in solid pectin, It is note-
worthy that at one time childen’s sweets
were coloured with so toxic a compound
as lead chromate.

Addition of chemicals to foodstuffs as
preservatives or improvers needs carcful
consideration. Only necessary additions
can be justified at all, since the cumulative
effect of a chemical over a lifetime, or
over several generations, is rarely known.

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

Permitted Compounds

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

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

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

Metal-chelating agents have a place in
preventing oxidative spoiling of food, but
their toxic propensities are varied and
largely unexplored. Simple preservatives
in food are not to be encouraged.
Formaldehyde, formerly wuse in milk,
is toxic, and borates, though they occur
widely in natural foods, appear to have a
definite chronic toxicity atove a certain
unknown level. A variant on the
formaldehyde theme, hexamine, still
appears sometimes in imported food.
Nitrates used in bacon and ham may
give rise to mild reactions, including a
fall of blood pressure and cyanosis. The
esters of p-hydroxybenzoic acid, said to
be popular on the Continent, are non-
toxic for most purposes, tut their long-
term capabilities are not definitely known,
Sulphur dioxide, a versatile preservative
effective at 20 to 40 p.p.m., is removed
effectively during the cooking of food,
and is unlikely to cause trouble; it may
remain up to a concentration of 40
p.p.m. in jams. Antibiotics used to pre-
serve frozen meat and fish present a new
problem, since it cannot definitely Le
said that they will not produce resistant
strains of organisms nor sensitise the
consumer eventually. Aureomycin ice,
with 3 to 7 p.p.m., extends by 50 per cent

CHEMICAL AGE

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

The improving of flour may be
accomplished with acid calcium phos-
phate, dicalcium phosphate, potassium cr
ammonium persulphate  or potassium
bromate, The oxidising agents used for
bleaching offer no evidence of chronic
toxicity, though they have an acute
toxicity for those handling them.
Chlorine dioxide not exceeding 30 p.p.m.
is probably the safest bleacher and
improver. Nitrogen peroxide and benzoyl
peroxide have no chronic, though they
have an acute, toxicity. The agene process,
using nitrogen trichloride, has been con-
demned on the evidence of Mellanby’s
dogs and rabbits, which developed run-
ning fits, though no clinical evidence has
even proved conclusively that agenised
flour would produce fits in human con-
sumers. In studying the toxicity of food
additives and processing agents, potential
toxicity must be assumed unless convinc-
ing evidence to the contrary can be
brought forward to justify their wide-
spread use.

Factory Inspectorate Change
A new division of the Factory Inspec-

torate, Ministry of Labour has been
created. Known as the Northern Divi-
sion it covers Cumberland, Durham,

Northumterland, Westmorland and the
North Riding of Yorkshire; head office is
at Prudhoe House, Prudhoe Street, New-
castle-on-Tyne 1.

CHEMICAL PRICES RISE 8% SINCE 1953

BoArRD OF TRADE's wholesale price index
for 1956 shows that between 1953 and
the end of last year the wholesale prices
of all chemical and allied products rose

BOARD OF TRADE WHOLESALE

1953
Hard coke 136.8
Dyes and dyestuffs 128.9
Disinfectants ... 108.8
Insecticides, weedknllers and funglcldes 125.0
Synthetic resins and plastics materials 125.0
Cellulose acetate mouldmg powder
(opaque) . " 107.9
Cellulose acetate sheet, comm. clear
transparent - i 121.4
Laminated matenals fabric grade 140.3
Laminated materials, paper grade 134.4
Phenol-formaldehyde moulding powder 145.3
Polystyrene thermoplasuc moulding
powder . o 174.9
P.v.c., Geon pclymer 101 116.2
P.v.c. Corvic ‘HO" . 109.5
Urea-formaldehyde mouldmg powder 1.9
General chemicals . 142.7
Acetic acid, BSS 5761950 . 138.1
Acetone, BS 509—1950 . 153.0
Aluminium sulphate (14 per cent Al O,) 134.5
Barium carbonate, precipitated 98/99 per
cent in powder form 5 5 137.6
Barium chloride, fine crystal 120.7
Benzole, pure, BSS 135—1950 1732
Butanol, BSS 508—1950 112.6
Calcium carbide, BSS 642—1951 108.3
Caustic soda liquor, 100° TW. 137.3
Dichromate of potash 118.9
Hydrogen peroxide, 130 vol. 103.5
Liquid chlorine, pure 142.9
Methanol, refined . 127.2
Nlmc acid, :oncen[rated 95/96 per cen: 129.1

Phenol 164.3
Phosphorus, '99.9 per cent pure spe:nﬁc

gravity, |.82, melting point 44. 128.8
Phthalic anhydride ... 153.1
Pigments and earth colours morgamc » 119.2
Salu:yhc acid, technical or commercial

rade 139.4
Soda ash, light (d/d) 141.4
Soda ash, light, f.o.r. works’ 147.2

from 130.4 to 138.8 (30 Junc 1949
100). The following are the annual
average prices from 1953 to 1956 of a
range of chemicals.

PRICE INDEX

2 March 1957

Detergents Discussed
at RSA Meetings

DETERGENTS were the subject of two
papers presented  recently  before the
Royal Society of Arts.

On 20 February, under the title
*Modern Detergents’, F. Courtney Har-
wood, late director, British Launderers’
Rescarch  Association,  discussed  the
present situation in the detergent indus-
try and surveyed the history of deter-
gents. He quoted some figures for the
UK market in 1955 showing that alkyl
aryl sulphonates formed by far the
largest proportion of synthetic deter-
gents produced.  Dodecyl benzene ac-
counts for over 90 per cent of this class.

* Synthetic Detergents—a New Pollu-
tion Problem’ was the title of a paper
presented by Dr. B. A. Southgate, direc-
tor, Water Pollution Research, DSIR, on
27 February. Dr. Southgate spoke of
the dangers of detergents interfering with
normal sewage treatment resulting in
river pollution and possible contamina-
tion of drinking water as has already
occurred in the US.

Diflicultics arise in sewage works be-
cause of foaming which is not easily over-
come and is a danger to workers and
the public. Addition of an anti-foaming
agent appears to be the best solution. At
one works where it was tried the cost
of equipment was £5,000 and the annual

cost of the anti-foaming agent about
£15.000.

Change of Address

WEINREB & RANDALL LTD., tower pack-

ing and distillation specialists, have moved
from 70 New Oxford Street, London
WCI1, to new premises at Watchtower
Works, Greenside Road, Croydon,
Surrey (Tel. THOrnton Heath 8696). on
1 February. This will bring the com-
p1nys office, production and warehous-
ing facilities under one roof.

Annual Averages
195 955

1953 | 1956
Annual  Averages Sodium cyanide, 96/98 per cent standard
1954 1955 1956 quality ; 1265 1290 1293 1318
1504 1743 1949 Sodium sulphide, solld 60/62 per cent ... 1355 1388  141.7 1448
129.1 1320 1409 Sulphuric acid, BO T 1463 1549 1706 1737
1109 17.1 1249 Sulphuric acid, ROV 94/95 per cent 1684 171.6 181.1 181.8
1234 1290 13638 Titanium dioxide (Anatase) 1279 1320 1386 1497
1216 1209 1232 Titanium dioxide (Rutile) 1250 1296 1348 1428
Trichlorethylene, metal degreasmg 137.7 140.1 143.0 149.3
1027 900 859 Tri-cresyl phosphate 1153 1145 1193 1193
Urea, tech. pure 1319 1348 137.1 1403
1214 1220 1274 Drugs and phzrmaceuucal preparat!ons 1025 1022 1028  103.9
1369 137.3 1369 Carbon black .. 1363 1360 1336 1295
1315 1313 1318 Fercilisers 1718 1717 1821 1967
1373 1363 1477 Phosphate rock 1365 1363 1472 1519
Pyrites, c.i.f. UK ports_ 1723 1705 1800 1785
1749 1634 160.0 Rubber, No, | RSS, one month future 1991 198.1  329.9 2842
1162 1162 1124 Sulphur, crude (for acid making) c.i.f. 1740 1596 1766 177.8
1125 1137 1096
109.6 1004 109.4 ANNUAL AVERAGE WHOLESALE PRICES FOR SELECTED COMMODITIES
147.3 1514 1567 PRODUCED IN THE UNITED KINGDOM
1340 1300 1354
137.1 1272 1269 Unit of sale 1953 1954 1955 1956
137.0 146.4 1522 Cellulose acetate moulding
powder (opaque), min. §-ton
1545  157.1 1624 lot, d/d . s.perlb. 369 335 264 258
1207 1207 1207 Phenol- formaldehyde moulding
179.1 1829  185.4 powder c/o in 56 Ib. non-
1106 1026 1012 Peturnable bags . ... .. d.perlb. 1925 1772 17.50  19.00
1108 1156  122.0 Polystyrene thermoplastic
1450 1482 1562 moulding powder crystal,
1208 1280 1338 c/p s. per Ib. 283 283 266 258
1019 103.0  105.4 Urea formaldeyhde moulding
152.0 152.6 158.4 powder wood metal type,
1272 1293 135, d/d user UK and f.o.b
1367 1407  147.0 export s. per Ib. 129 129 129 129
1564  157.1  157.1 Calcium carbide (BSS 642
1951) High grade, 4 tons and
1370 1419 1485 over c/p fperton 3539 3620 3779 39.89
1390 1468 1558 Pure benzole, BSS 135—1950
119.6 1260 1330 bulk min. lots of 200 zals d/d s. pergsl. 505 522 533 5.41
Sulphuric acid ROV 94/95 per
137.0 1354 1330 cent f.o.r. works, in roa
1513 1551 1633 and rail tanks for min. tank
157.7 1619 1719 loads 5/6 tons ... foperton 939 957 1010 10.14
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NEW 3-D MICROSCOPE AIDS STUDY OF
CONTAMINATION IN CHEMICALS

A POWERFUL new X-ray microscope
has been developed by the General Elec-
tric Company. US. This magnifics objects
up to 1500 times and penetrates their
interior. giving a three-dimensional view
of hitherte invisible details regarding the
composition of many types of material.
The instrument may be used for direct
viewing or for recording images on film
by means of a Polaroid camera. Speci-
mens to be examined do not have to be
sectioned. mounted in a vacuum or other-
wise specially prepared.

In the field of metals, X-ray micro-
scopy reveals corrosion, the effect of
foreign materials in mectals, the sound-
ness of electro-plated coatings and the
effect  of different  processes on  the
behaviour and structure of metals.

Its importance in the chemical field is
that it cnables to be studied contamina-
tion in chemicals, deterioration of fibres
and textiles. penctration of dyes and
adhesives, and distribution of particles
in a mixture or suspension.

The new microscope can be used to
study plastics and it is thought that it
may prove valuable for controlling the
quality of carbon black used in the
rubber industry.

CIL to Build Explosives
Research Laboratories

Explosives research laboratories are 1o
be built at Beloeil, Quebec, this summer
by Canadian Industries Ltd. Announcing
this, Mr. M. J. Watson, general manager
of the explosives division, said that the
project  would  cost  approximately
$600.000 and was expected to take a year
to complete. Applied explosives rescarch
facilitics are maintained by the company
at Belocil. The company also carries
out fundamental rescarch on explosives
in its central research laboratory.

Spanish Sulphur
Output Up

Spanish production of sulphur in 1956
totalled 50.000 metric tons, an increase of
33 per cent compared with 1955, Potash
output, at 230,000 metric tons, was up by
18 per cent, while production of pyrites,
at 2,320.000 metric tons, was up 12 per
cent.

US Titanium Company’s
Record Sales

Sales for 1956 of the Titanium Metals
Corporation of America, jointly owned
by Allegheny Ludlum Steel and National
Lead, reached the record figure of $55.1
million. The net income was $11 million,

also a record. In the joint companies’
report the total estimated annual con-
sumption of titanium mill products for
1958 is staied to be of the order of 30
million Ib. compared with under 4 mil-
lion Ib. in 1955.

Kenya’s Pyrethrum
Production Up

Kenya's pyrethrum production from 1
to 22 January amounted to 213 tons com-
pared with 194 tons for the correspond-
ing period in 1956, bringing the total
production from [ April 1956 to 22
January 1957 to 3,064 tons against 2,594
tens in 1955/56.  Production in Febru-
ary and March is expected to be slightly
lower owing to the recent lack of rain.

Canada to
Sell Uranium

It was announced in Ottawa last week
by the Trade Minister, Mr. C. D. Howe,
that Canada is prepared to sell uranium
to friendly Governments for peaceful
purposes. Any sales agreements Canada

signs  would come under the control
regulations  drawn up by the United
Nations for an international atomic

energy agency. The Canadian Govern-

ment’s  designated  purchasing  agents,
for all uranium produced in Canada,

Eldorado Mining and Refining, will be
responsitle  for negotiating the sales
contracts.

NZ Tariff Rates

The New Zealand Customs Depart-
ment has classified the following goods
at a rate of 3 per cent both for British
Preferential and  General tariffs:  di-
methyl formamide; emulsifiers etc., poly-
oxyethylene sorbitan trioleate; chemicals
for lacquers, cthylene glycol mono-
methyl ether.

Utilising Sicily’s Potassium
Salt Resources

At an early date the construction of a
potassium salts factory will be started
by Montecatini Company near the rail-
way station of Campofranco, Sicily. The
new factory will process the potassium
ore beds recently discovered between San
Cataldo and Serradifalco, ncar the Salito
River. Its output will be partly exported
and partly used at the fertiliser factory
operated by Akragas-Montecatini Com-
pany at Porto Empedocle.

Two other companies, Trinacria and
Edison, have also found potassium ore
beds in Sicily which they intend to
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exploit. At present Italy imports consider-
able quantities of potassium fertilisers,
but when all the plants planned by the
above threc companies start operating,
such imports will stop and there will be a
sufficient margin for exports.

£350,500 Canadian Sewage Plant
Contract to Brush Group

A modern sewage plant is now being
built at Humber Valley for Toronto
City. The sewage will be treated to a high
standard by the activated sludge process
with stages of settlement, aeration and
digestion. The effluent will be discharged
into the Humber river. The rotary blower
engines to the acration tanks are driven
by gas produced during the digestion pro-
cess but the plant has the unique feature
of being able to use natural gas if the
sludge gas is insufficient. The plant will
drain an area of 5% square miles with a
dry weather flow “of 28.750,000 gallons a
day.

The machinery contract for the power
plant is valued at over £350.000 and has
been awarded to Brush ABOE (Canada)
Ltd., a subsidiary company of the Brush
Group of Great Britain.

Calcium Chloride Output Up

Latest figures announced by the US
Bureau of Mines show that 1954 ship-
ments by producers of flake and solid
calcium chloride (77-80 per cent CaCl,)
totalled 437,705 short tons, 6 per cent
more than in 1953,

Proportioning Pump for
Corrosive Liquids

Exact quantities of corrosive liquids
can be mcasured by means of a propor-
tioning pump, type HD, made by
Hoganas-Billesholms AB, Sweden.

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

Atomic-VYulcanised Tyre
by Goedrich

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

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

Vulcanisation of the tyre was carried
out at the US Atomic Energy Commis-
sion’s National Reactor Testing Station
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in Idaho. The tyre was placed in a steel
mould and rotated slowly over radio-
active fuel elements from the reactor.
The Goodrich Company recently
opened a nuclear research laboratory at
Akron, Ohio, to test the possibility of
improving rubber products by radiation.

New Process for Low-grade
Manganese Ore

Now undergoing a trial run is a
new method of processing low-grade
manganese ores. A prototype plant has
been put up by Strategic-Udy Metallurgi-
cal and Chemical Processes, of Canada,
a subsidiary of Strategic Materials
Corporation at Niagara Falls, Ontario.
Simulating full-scale operating conditions
and costing so far $14 million, the
present objective is development of
design and gathering of cost data relative
to the new Udy process, which is directed
at development of low-grade manganese
ores in New Brunswick.

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

Pakistan Increases
Fertiliser Subsidy

Pakistan Central Government has in-
creased the fertiliser import programme
from a 1956 ceiling of Rs 4.55 crores to
Rs 6.30 crores this year, when a further
Rs 2.3 crores will be spent on purchases
of fertilisers produced at Daud Khel and
Lyallpur factories. To popularise the
use of fertilisers, the Central Government
is bearing the cost of the subsidy, at pre-
sent 66 per cent in East Pakistan and 58
per cent in West Pakistan.

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

Newfoundland Asbestos Find

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

French Tariff Rates on
Chemicals Revised

The French Government has announced
a long list of modifications in the cus-
toms tariff relating to chemicals and allied
products. Now on the ‘free list’ are:
Carbon and other blacks obtained from
petrol, acetylene blacks and anthracene
blacks; sodium nitrate (natural) with a
nitrogen content of more than 16 per cent
by weight in the dry anhydrous product;
anhydrous tetraborate; artificial radio-
active isotopes (radio-cobalt etc); crude
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calcium citrate; nitroglycerol, hexanitro
mannite; tetranitropentaerythrite  (pen-
thrite) nitroglycol—imported for the ex-
plosives monopoly; disintegrated organic
fertilisers; certain essential oils other
than terpeneless; refractory cements,
mortars, pisé grouting and mastics.

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

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

Increased Boron-10
Supplies for Industry

The United States Atomic Energy
Commission are now making increased
quantities of isotope boron-10 available
to private companies engaged in peaceful
atomic energy projects.

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

Support for Noratom

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

Canada’s Titanium Plant
Nearly Completed

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

Radioactive Isotopes Detect
Contaminated Water

It is reported that a team of scientists
working at  Georgetown University,
Washington, DC, has shown that radio-
active isotopes may provide a simple and
rapid method of measuring bacterial
contamination of water in reservoirs etc.
Coliform organisms in a radioactive
C-14-labelled lactose medium can usually
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be detected in less than half an hour.

The coli react with the lactose to form
readily-detectable radioactive carbon di-
oxide after about 10 minutes of incuba-
tion. Conventional methods require up
to 20 hours.

More US 0Oil
for Europe

Mobil Oil Co. announced last weck
that its parent, Socony Mobil. had made
17,500 barrels a day of crude oil avail-
able for export to Europe from the Gulf
ol Mexico by cutting back its refinery
operations. Three of the company’s US
refineries  are, in addition, producing
1,750,000 barrels of heavy fuel oil in ex-
cess of normal production in the four
months to the end of March. This is also
for export to Europe.

The Texas Railroad Commission has
decided to increase the permitted rate of
oil output for March by 210,901 barrels
a day to 3.73 million barrels a day—an
increase of almost six per cent. This

]

18
increase, which is the largest authorised
by the Commission since the Middle East
emergency  began, should bring actual
production in the state to 380,000 barrels
a day greater than the flow before the
Suez Canal was closed.

Pakistan’s Chemical
Imports

Pakistan’s main imports on private ac-
count during December included : Chemi-
cals and drugs Rs 7 million; mineral oils
Rs 6.3 million; dyes and colours Rs 2.6
million. Central Government expendi-
ture on the import of chemicals and
cquipment for plant protection during
1956/57 amounted to Rs 60 lakhs; the
figure has been increased to Rs 85 lakhs
during 1957/58.

Belgium International
Fair

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

¢ Welding ’ Concrete

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

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

UNPLASTICISED

RIGID p.v.c. is being increasingly used
as a constructional material in chemical
plant. An unplasticised p.v.c. which has
been found to have high impact strength,
excellent chemical  resistance, is light
weight and yet has a high tensile strength
should therefore ke of considerable in-
terest to the chemical industry. This new
unplasticised p.v.c. has been introduced by
British Geon Ltd. under the name Geon
RA 170 (or Breon RAI70 outside the
UK). Tt differs from normal grades ol
unplasticised p.v.c. by its impact strength
teing some 15 times greater.

Use of Geon RAI170 is stated to enable
considerable saving to ke made in labour
costs and maintenance.

A great deal of chemical immersion
data on Geon RAI70 is provided by the
company. Thus, in 30 per cent hydro-
chloric acid the tensile strength (origin-
ally 5.800 p.s.i.) after 30-day immersion
at room temperature was 5300 with per-
centage weight change of 0.22 and after
a similar period at 60°C was 4.700 p.s.i.
with 1.48 per cent weight change.

After immersion in 80 per cent sul-
phuric acid for 30 days at room tempera-
ture, the tensile strength was 5400 ps.i.
(weight change = —0.01 per cent) and at
60°C. 5.700 p.s.i.. with weight change of
12.78 per cent.

In 50 per cent sodium hydroxide for
30 days at room temperature, the tensile

MONDAY 4 MARCH

SCI  (London Section)—London: 14
Belgrave Square SW1, 6.30 p.m. * Docu-
mentation” by Dr. H. J. Barber, Dr. R.
E. Fairbairn, and Dr. J. H. Hamence.

SCI (Plastics & Polymer Group &
Yorkshire Section)—Sheflicld:  Chemis-
try Lecture  Theatre, University, 6.45
p.m. ‘Plastics in Relaticn to other En-
gincering Materials * by A. J. Warner.

CS—Cardiff: Department of Chemis-
try, University College, 530 p.m. *The
Chemical ~ Significance  of  Vibrational
Band Intensities* by Dr. H. W. Thomp-
son.

CS—Swansca: Chemistry Department,
University College. 6 p.m. * Aromatic
Compounds with a Nitrogen Atom Com-
mon to Two Rings’ by Dr. B. R.
Brown.

TUESDAY 5 MARCH

British Nuclear Energy Conference—
London: Institution of Civil Engincers,
Great George Street SWI, 5.30 p.m.
*Behaviour of Radio-isotopes in Sewage
Treatment and the Disposal of Radio-

active Wasles to Sewers” by A. W. Ken-
ney.
Society for Analytical Chemistry—

Birmingham: Main Chemistry Theatre,
University. Edgbaston, 7 p.m. * Thermo-

PYC COMPOUND

strength was 5,600 p.s.i. with —0.02 per
cent weight change. At 60°C the tensile
strength was 5400 p.si. with —0.11 per
cent weight change. With acetic acid the
tensile  strength  was 3,600 p.s.i. and
weight change was 4.48 per cent at room
temperature and at 60°C, tensile strength
was only 1,450 p.s.i., while the weight
change was 15.39 per cent.

In chlorinated hydrocarbons. carbon
tetrachloride and trichloroethylene, the
tensile strength of Geon RA170 at room
temperature was 1,850 p.s.i. and 1,550
p.s.. respectively with weight changes of
59.14 per cent and 103.21 per cent. At
60"C there was excessive swelling.

With benzene, the tensile strength at
room temperature was 5.000 p.s.i. with a
weight change of 73.11 per cent. At the
high temperature. excessive  swelling
oceurred.

Tensile strength of this plastic in dis-
tilled water at room temperature is re-
corded as 5.200 p.s.i. with 0.61 per cent
weight change and at the higher tempera-
ture, 60°C, 5,100 p.s.i. with 0.94 per cent
weight change.

Specific  gravity of Geon RAIT70 is
1.35 4+ .02, hardness (Durometer D) is
78 + 3, flexural strength (p.s.i.) is 8,600,
light transmission is opaque and the co-
cfficient of lincar expansion per °C is
reported as 10 x 1077,

|

gravimetric Analysis ' by Professor C.
Duval.

Institute of Metal Finishing—Birming-
ham: James Watt Memorial Institute,
Great Charles Street, 6.30 p.m. * Chemi-
cal Polishing of Mectals” by F. H. Wells.

ASLIB—London: Royal Society of
Arts, 8 John Adam Street, Adelphi WC2,
6 p.m. ‘The Royal Society’s Interest in
Scientific Publications and the Dissemina-
tion of Information’ by Dr. D. C. Mar-
tin,

WEDNESDAY 6 MARCH

Institution of Chemical Engineers—
Birmingham: Midlands Institute, Paradise
Street, 6.30 p.m. * Project Costing in the
Chemical Industry’ by B. M. Robbins
and H. C. Hollands.

Royal Society of Arts—London: John
Adam Street, Adelphi WC2, 2.30 p.m.
‘Trace Elements in Plant Nutrition with
Special Reference to Crops’ by Profes-
sor T. Wallace.

THURSDAY 7 MARCH

Royal Society—London: Burlington
House WI1, 430 p.m. “Electron and
Lattice Conduction in Metals’ by I. 1.
Hanna and E. H. Sondheimer; ‘The
Dynamics of Twinning and the Inter-
relation of Slip and Twinning in Zinc
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Plastics-made Storage
Tank and Stand
CONSTRUCTION  from  compound lami-

nates of a tank to hold zinc chloride
solution has been achieved by Mendip
(Chemical
Middlesex.

Measuring eight ft. by four ft. by six
ft., the tank is made

Engincering) Ltd., Ashford,

from Bakelite

o

Large storage tank and stand

epoxide and polyester resins, reinforced
with glass fibre materials, When full it
weighs about 10 tons.

The stand is 10 ft. high and is a pro-
perly stressed engineering structure, the
inherent rigidity of the main supports
being further enhanced ty cross members.

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

Crystals* by R. L. Bell and R. W. Cahn.
Royal Institute of Chemistry—London:
West Ham College of Technology, Rom-
ford Road E15, 6.30 p.m. Film display.
CS—Aberdeen: Marischal College, 7.30
p.m. ‘Intermolecular Compounds® by
H. M. Powell.

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

CS—Edinburgh: Research Laborator-
ies and Pilot Plant, Scottish Agricultural
Industries Ltd., 7.30 p.m. Visit. Joint
meeting with RIC and SCI.

FRIDAY § MARCH

Royal Institution—London: 21 Albe-
marle Street W1, 9 p.m. ‘European
Organisation for Nuclear Research’ by
Sir Ben Lockspeiser.

CS—Dublin:  University ~ Chemical
Laboratory, Trinity College, 7.45 p.m.
‘Some Recent Studies in Relation to the
Biosynthesis of Aromatic Rings’ by Pro-
fessor A. J. Birch.

OCCA—Liverpool: Liverpool Engi-
neering Society’s Rooms, The Temple,
Dale Street, 6.30 p.m ‘ The Preparation,
Properties and Rheological Investigation
of Thixotropic Paint Systems’ by D. J.
Doherty and R. Hurd.
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UK Chemical Exports

& Imports in January

INORGANIC

Acids J

Copper sulphaze

Sodium hydroxide

Sodium carbonate

Aluminium oxide

Aluminium sulphate

Other aluminium cpds.

Ammonia . » .

Ammonium  cpds.  (not
fertilisers or bromide) .

Arsenical compounds

Bismuth compounds

Bleaching powder

Hydrosulphite ‘

Other bleaching matermls

Calcium compounds

Carbon blacks .

Cobalt compounds .

Iron oxides (:hemlcally
manufactured)

Lead compounds .

Magnesium cpds. (nes)

Nickel salts . .

Potassium cpds. (not
fertilisers or bromides)

Sodium bicarbonate .

Sodium phosphates .

Sodium silicate S

Other sodium :pds .

Tin oxide ‘

Zinc oxide .

Other inorganics (nes)

ORGANIC

Acids, anhydrldes & salts &
esters .

Glycerine

Ethyl, methyl etc alcohols
& mixtures (nes

Acetone . E

Citric acid c

Gases, compressed,
or solid

Phenol .

Salicylates i

Sodium compounds i

Sulphonamides, not
pared .

Dyestuffs |nrermed|a:es

Organic compounds (nes)

“liquid
pre.-

Total elements & cpds. .

Coal tar .

Cresylic acid

Benzol

Creosote oil

Other mineral tar & crude
chems. from coal, petrol-
eum & nat. gas .

Pigment dyestuffs . i

Other syn. dyes:uffs &
compounds ; 5

Synthetic pigments .

Veg. & animal dyelng ex-
tracts .

Tanning extracts

Pigments, paints,
nishes . .

Drugs, medicines, etc.

Ammonium nitrate ferti-
lisers

Ammonium sulphate

Phosphatic & potassium

Other manufactured ferti-
lisers . . s

Explosives

PLASTICS MATERIALS
Phenol & cresol formal-
dehyde resins - .
Urea formaldehyde resins .
Vinyl resins, unplasticised .
Vinyl resins, plasticised
Other vinyl resins
Moulding powders
Sheet, rod, tube, film & foil
Insecticides, funglcldes &
weedkillers . A
Carbons, decolorising or
activated
Tetrae:hyl lead anti-knock

& var-

Other chemicals (nes)

EXPORTS
QUANTITY
January | January
1956 1957
Cwt. | 17231 | 22609
Tons | 3007 | 2,639
Cwt. | 467274 | 440,754
"] 3701269 | 314605
Tons | 1346 | 2537
. 2844 | 3254
o 486 239
cwe. | 8662| 6405
Tons | 1,424 | 2,091
e 6 417
.| 34787 | 30,112
Cwt. | 52943 | 12,583
. 3949 | 8448
i 5209 | 10,041
ool ostier | 23207
w | 30008 | 56763
= 980 | 1,026
. 9,138 | 8975
N 2951 | 31498
Tons | 108 1832
Cwt. | 4750 | 6520
" 3,858 | 3,692
| 60848 | 50075
. 5491 | 18,800
o | 32187 | 281130
| 128288 | 101,325
o 49 %62
Tons 549 - 650
cwe. | 10790 | 12,151
cwt. | 18941 | 15877
A 2714|4259
cwe | 8991 | 12,264
Lb. | 72842 | 112898
cwe. | 3241|182
b | 79,746 | 126,234
cwe | 'si42| 10521
Tons | 4897 | 4,979
Gall. | 266,259 | 251115
G 3,294 783
1281517 (2,064,022
Cwe. | 23887 | 19,025
i 2347 | 2088
W | 13767 | 17226
" 2136 | 2,001
- 275 257
- 8416 | 12,779
Tons 548 67
5 8,689 | 1,146
cwe.| 6218|5400
o | 24344 | 18ll00
Dol 13796 | 140456
o | 1019|7805
Cl 12502 | 15,203
57576 | 72.677
Ll 22839 | 23599
.| ses73| 38229
,. 4360 | 4,460
Gall. | 406,883 | 430,079

VALUE
January | January
1956 1957
47,607 | 52,145
3231928 | 246,257
608,576 | 446,638
240,850 | 207235
44657 | 81647
45769 | 49,039

17889 | 12727
30813 | 21,707
59,841 | 74,459
14801 | 310115
30832 | 25,065
80615 | 21,130
30770 | 65737
36769 | 40,082
63572 | 49,406
105.080 | 197,041
49492 | 48897
26286 | 26812
19210 | 23063
59'304 | 72,093
50038 | 62,138
40562 | 138410
55299 | 43,439
26,980 | 75688
27,974 | 24890
264,936 | 256,120
19.244 | 36003
46685 | 44702
369.855 | 412,436
106,682 | 121,260
117,591 | 108,983
87,349 | 163,234
430525 | 49,859
27206 | 40575
91,723 | 63291
54530 | 79,952
20126 | 27513
33163 | 30314
64220 | 86,437
80899 | 148.086
1,037,000 |1,343.732
4,602,262 5,049,357
47,353 | 46,407
76526 | 93387
1283
#3217 | 139,108
54581 | 46,752
106,073 | 81216
538,766 | 753,964
66,850 | 86,329
10,504 | 11,965
40,609 | 56957
1,827,808 (1,843,622
3/269,874 (2,848,263
18512 | 2,430
171,002 | 21883
5738 698
92,577 | 40,635
987,487 | 821,175
38,662 | 39,546
114781 | 9197
145,902 | 124.417
143,542 | 96026
139,065 | 220232
737,166 | 932,982
703,915 | 683113
574,109 | 477,227
17,992, | 17,934
857,843 | 932,809
1,187,607 (1,396,361

AGE

INORGANIC

Acids .

Al. oxide abrasives

Silicon carbide abrasives

Arsenic trioxide

Borax refined .

Calcium carbide .

Carbon black (channel)

Other carbon black (no(
acetylene black) .

Cobalt oxides

lodine

Mercury . :

Sodium, calcium,
sium, lithium

Carbonate z

Other potassium cpds (nO(
fertilisers)

Selenium

Silicon

Chlorate

Phosphate

Other sodium cpds. .

Inorganic chemicals (nes)

potas-

ORGANIC

Acids, anhydrides & their
salts & esters

Glycerine

Menthol .

Naptha, mezhyl & alcohols
& alcohol mixtures

Turpentine .

Glycol ethers & esters

Sodium cpds.

Styrene (monomeric)

Vinyl acetate (monomeric)

Dyestuffs intermediates

Organic cpds. (nes) .

Syn. dyestuffs & cpds.

Dyeing extracts

Tanning extracts a

Pigments (inc. tit d\OXIde)

Other pigments, paints,
etc. . . " <

Vitamins, salts & esters

Antibiotics 2

Alkaloids

Basic slag 5

Potassium chloride .

Potassium sulphate .

Other fertilisers

PLASTICS MATERIALS
Vinyl resins .
Other syn. resins .
Moulding powders .
Sheet, rod, tube, film & foil
Disinfectants, insecticides,
weedkillers, cattle dress-
ings 5 . B
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IMPORTS
QUANTITY
January January
1955 1956
cwe. | 8300 | 7,300
Tons | 1627 | 1011
N 1116 512
11319 163
Cwi | 21400 | 69,300
el eadn
T isos7 | 17189
.| 14907 | 10,296
N 4 591
(b | 37480 | 221521
.| 208856 | 268162
Cwt 8328 | 4674
. 8232 | 15,956
. 6869 | 989
b | 1370 | 1959
Tons 712
ave | soa| 3%
. 290 714
Dol 24699 | 16013
cwet. | 10760 | 2,650
b, | 9036 | 37209
Gall. | 61,824 | 22773
Lb. | 7361491 | 746865
cwt. | 10577 | 13735
Gall. | 406741 | 145737
Tons 87 608
Cwt. 676 | 1,452
Cwt. 2,586 3,983
1175 | 3156
77.852 | 73820
22335 | 45232
Tons | 16,113 | 15243
Cwt. 1,168,424 |1,072785
W 380 | 351320
Cwt. | 14050 | 12,154
Ll 2iee | 224m
. 5043 | 6127
Dol 44102 | 52544
" 1906 | 4,899

VALUE
Vantiary | Janiary
1955° | 1956
[

19,054 | 21,138
98,363 | 70,728
107,292 | 43,260
50,301 | 15,587
37,733 | 131,549
85,632 | 119,908
88,838 | 93,463
63,164 | 38,171

322 | 36,941
19,039 | 85,322
234763 | 299,667
161,478 | 37,606
26,891 | 48,59
29,760 | 42,228
51,283 | 117,769
99,371 | 77,706
19,476 | 38,851
3,682 | 4,054
115,788 | 76,260
220,568 | 260,234
201,311 | 149,626
84,589 | 15,425
20,819 | 80,338
163,143 | 168,446
17,538 6,992
61,181 | 70,643
133,008 | 132,152
227,275 | 79,130
128,718 | 72,156
37,997 | 152,010
036,557 | 837,192
202,551 | 324,442
8,969 | 24415
300,481 | 274,638
143241 | 128,057
41,524 | 84,360
108,773 | 104,698
40,965 | 146,812
143,634 | 57,395
128,413 | 127,819
957,354 | 926,685
29,042 | 36,428
84,854 | 148,772
207,846 | 173,243
151,542 | 309,060
81,841 | 78,533
,031,438 (1,105,548
45,693 | 193,728

EXPORTS OF CHEMICAL ELEMENTS AND
COMPONENTS TO PRINCIPAL MARKETS

N:gerla ®

Union of South Africa .
Rhodesia and Nyzsalznd
India

Pakistan

Singapore

Malaya 2

Hong Kong

Australia

New Zealand

Canada

Jamaica

Other Commonwealth’
Irish Republic

Finland

Sweden

Norway

Denmark

Poland §

Western Germany
Netherlands

Belgium

France

Switzerland

Portugal

Spain

Italy .

Greece

Turke

Netherlands Antilles
Egypt

Israel

Iraq

Indonesia

China

Japan

Phlllppme Republl: 5
United States of America
Mexico

Argentine Republlc

January
1955

£
124,323

269,330

January January
1956 1957
‘
37,272

14,217

92 635
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LINEAR POLYMER SYMPOSIUM-2

Swelling and Solution Properties
of Natural Fibres—I

N his lecture, Dr. F. O. Howitt dealt

particularly with protein fibres, so far
as they aroused the interest of the chem-
ist.

He Ebegan by describing the effect of
water on  gelatin. He referred to the
absorption of water by wool, where it is
considered that three distinct molecula
species exist—(a) localised water bound
irrotationally to localised sites in the
fibre, (b) mobile water with properties
identical to bulk water, and (¢) an inter-
mediate form of water with potential
energy of sorption between those ol locul-
ised and mobile water,

Cotton cellulose exemplified the com-
paratively ready penetration of a swell-
ing agent into amorphous regions of a
fibre. For swelling to be produced in
crystalline regions, strong alkaline or acid
solutions or solutions of high salt con-
centration were necessary.  There was
evidence, he said, that a base combina-
tion between cellulose and alkali occurs
and concentration of sodium ions in the
cellulose phase results in osmotic passage
of water into both amorphous and crys-
talline regions of cellulose fibre. Various
factors such as temperature, acidity ete.,
on swelling of cellulose were also men-
tioned.

Swelling in Acceleration

Reference was made to the importance
of swelling in acceleration of a reaction
such as xanthation, dycing, weighting
ete.  Among swelling agents. aliphatic
amines have been used recently, which
effect a considerable lowering of  the
degree of erystallinity.

It was pointed out that under certain
conditions. a reverse of swelling muy
tuke place which is known as syneresis
and is characterised by no change in
volume.

Dr. Howitt felt it was perhaps an inter-
esting speculation as to whether super-
contraction of wool fibres might be con-
sidered as a process akin to a reversal of
the swelling process.

The lecturer then considered swelling
and dissolution in refation to wool. cot-
ton and fibroin and  discussed  the
various linkages which affect dissolution.
Thus, cross-linking in protein fibres con-
ferred the special properties such as in-
creased resistance to moth and  micro-
biological attack, as demonstrated by
Zahn by the use of difunctional reagents
such as 1:5-difluoro-2:4-dinitrobenzenc.
Bifunctional maleimides as cross-linking
agents for wool reduced by 2-mercapto-
cthanol increased resistance of wool to
supercontraction and to dissofution in
acids and alkalis.

Intermolecular forces in cotton cellu-
lose, silk fibroin and in protein fibres
were then discussed.

It was of interest to note that, for
state of complete crystallinity and maxi-
mum group correlation, density of hydro-

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

gen bonding in nylon is only about one-
third ol that of fibroin.  Thercfore,
bearing in mind the relative orders of
crystallinity it is possibly in the weaker
Van der Waals forees that an explana-
tion of the little difference in their tensile
strengths should be sought.  Courlene,
obtained from polythene, offered a guide
in this matter,

Chain alignment would be of impor-
tance and with the factor stercostructural
arrangement, was evident in the isotactic
polymers. In these latter close-locking
arrangement of side-chains leads to high
melting point, high crystallinity, and dc-
creased solubility. Dr. Howitt felt that
possibly isotactic arrangement entered
into the structure of proteins and poly-
peptides. For example, when fibroin
was dearaded by tryptic action, a product
ol molecular  weight 7,000  consisting
almost entirely of glycine, alanine, and
serine, was obtained.  Acid hydrolysis of
this  product, and suitable fractiona-
tion yielded, among other products, a
fraction with an average peptide length
of six residues, which was remarkably
insoluble in common aqueous solvents.
Insolubility was due to aggregation cof
the short straight chains unimpeded by
side groups and it was the nature of this
aggregation that could ke explained by
isotactic linking.

Solubility behaviour of natural fibrous
proteins  was  extremely complex, Dr.
Howitt pointed out.

There was some cvidence that most
keratin was formed from a soluble pre-
cursor, i a manner similar to formation
of collagen from pre-collagen. Silk
fibroin cxisted in the silk-gland as a
water soluble protein and conversion of
fibrous into spherical or water-soluble
form had been achieved in the labora-
tory. The normal soluble form of in-
sulin had been converted into the fibrous
form which had been reconverted into
the crystalline  physiologically — active
form. The lecturer felt that these con-
versions might shed some light on the

form of sulphur linkages in wool keratin,
where 15 per cent of the total sulphur is
not accounted for as cystine or methi-
onine-sulphur. Note should be taken
also of the claim (by Woodin) that
feather keratin molecule appears to be
cyclic in structure.

Wool keratin, according to Dr. Howitt,
merited special attention owing to its in-
herent insolubility. To date, dissolution
of keratin could not be effected without
first splitting all or most of the dithio
tonds by reducing or oxidising agent.
When this was carried out, there was
little doubt that some degradation, with
perhaps even chain fission, of the mole-
cule occurred.

Investigation on this in Australia had
vielded Kerateine2, containing less cystine
and more aspartic and glutamic acids
than does parent wool. Preparation of
an electrophaoretically homogencous form
of kerateine couid be performed. It was
to be noted also, that some of the pre-
parations were rendered partly or com-
pletely insoluble by pressure (c.g. by cen-
trifuging) or freeze-drying.

Solutility studies of wool in water had
shown that seven successive extractions
of clean wool with co'd and then hot
water removed 2.35 per cent of the wool
substance. The dissolved material con-
sisted of glutamic and aspartic acids,
glycine, alanine, serine and leucine.

Briefly mentioned were investigations
on solvents for proteins. Proteins studied,
including keratin, have been shown to
dissolve in ethylenediamine and almost all
in hydrazine. It was considered probable
that proton-accepting powers of hydra-
zine, cthylenediamine, and propylenedia-
mine and perhaps their ability to form
hydrogen bonds were mainly responsible
for their solvent action.

Extensive Range

For wool, the most extensive range of
solvents were the metal complexes cf
nitrogenous bases. Generally of strong
alkalinity, these complexes were rapidly
absorbed by wool and produce swelling
and ultimate dissolution,

Reference was then made to the work
of Varsiliadis of Leeds University regard-
ing uptake of complex by wool. Two
points of interest, the lecturer stressed,
were that (a) solubility of wool in
cuprammonium does not fit into the
absorption order for copper previously
noted and (b) while solubilities in caustic
soda and an amine (c.g.-propylamine)
separately are nil, a mixture of the two
bases had a pronounced dissolving action.

Finally, Dr. Howitt pointed out that
wool fibre which is dissolved by concen-
trated hydrazine, was not significantly
affected by a 2 per cent solution of
hydrazine in butanol at 100°C for on:
hour or by a 10 per cent solution for
five minutes, Under these conditions,
however, Terylene was completely dis-
solved. This was the basis of a method
proposed by Speakman et al. for the
removal of Terylene from Terylene-wool
tlends.
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SWELLING AND SOLUTION PROPERTIES OF
NATURAL FIBRES-2, by MR. G. KING

R. KING began his lecture by
pointing out that absorption of water
and other chemical reagents was one of
the outstanding characteristics of most
naturally occurring polymers. This prob-
lem had first been examined by Katz
who advanced a hypothesis based on
simple solution on the grounds of the
similarity between the water absorption
isotherm of wool and those for glycerine
and sulphuric acid. This concept had
been applied to the swelling of textiles.
Mixing of two simple liquids whose
molecules are similar and do not interact
chemically was then considered.

The relation of the law of mass action
to the absorption of water by textiles has
been applied by considering the
equilibrium
Water + polymer = Polymer Hydrate
ie, nyu/n,ny=K, and equating ab-
sorbed water activity with the external
water vapour ny2K,h/100. From these
two simple relations an isotherm can be
derived.

Mr _ k,h ‘ K, K, h

100~ 100—K,h 100+ K, K,h
where r is the regain of the polymer and
M is its effective molecular weight.

Crystalline amorphous ratio in poly-
mers, Mr. King said, had been investi-
gated recently by introducing heavy water
and determining the amount of hydrogen
deuterium exchange which took place.
Lower values had been obtained for the
crystalline fraction of keratin fibres.

Theory Criticised

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

An essential feature of the solution
theory was that interchange of solvent
and polymer molecules takes place but
the lecturer felt that it was difficult to
visualise such an interchange in the case
of water and many textiles. Alternative
absorption theories had, therefore, besn
developed in which the polymer merely
provided absorption sites. In these
theories the absorption of water had to
be justified in addition to that chemically
bound to the polymer,

The theory of multimolecular absorp-
tion of Cassie and later developed by Hill
was then quoted and the lecturer showed
how the isotherm relation :

A p -

B (po=p) B+U=)1p/Po
is obtained, which is essentially the
BET isotherm.

It was noted that Cassic considered
that the po'ymer imposed a constraint
on the absorption. According to Cassie’s
findings with wool the number of absorp-
tion sites obtained was equal to the
numker of repeat patterns along the

polypeptide chain which led Cassie to
suggest that the absorption sites were
CO groups in the main chain. A similar
theory of constraint, Mr. King said, had
been put forward by Newns.

If constraint due to the polymer was
not introduced then infinite absorption
was  possible for saturation vapouar
pressure. The lecturer then showed how
for a wool-water system, the maximum
of nine molecules per site was obtained.
The cluster of nine molecules, it was
pointed out, must occur very infrequently
and on the average there would be about
five per site at saturation.

It was reported by Mr. King that
recently an alternative absorption theory
had been proposed in an attempt to
explain some data obtained for water
absorption by viscose rayon and cotton.
Two types of absorption sites have been
assumed. The first type of site is saturated
by a single water molecule thus giving =
Langmuir type absorption. The second
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type of site on absorbing a water
molecule  provides a site for further
absorption and so gives rise to a linear
form of absorption isotherm.

While experimental isotherms generally
represented a true equilibrium and were
true for water absorption by textiles, the
lecturer pointed out that it was not
necessarily true when dealing with a solid
mass of polymer.

Summing up. Mr, King said that
although there were many theories of
swelling, there were no critical data on
which to test them. It was not understood
how the swelling agent was associated
with the polymer and why the latter
underwent such considerable change in
physical properties. Breaking of only a
small fraction of the hydrogen bonds in
a polymer might profoundly modify its
properties.

Infra-red absorption studies of the
reaction between various reagents and
secondary amides in carbon tetrachloride
solution might throw some light on the
interaction between swelling agents and
peptide groups.

Under these conditions, Mr. King
reported, one investigator had shown that
phenol reacted with the carboxyl rather
than the NH group thus confirming
Cassie’s original suggestion that water
was absorbed on these groups in Keratin.

US Standards Bureau Develops a Method
for High Purity Barium Titanate

BECAUSE of its desirable dielectric and
piezoelectric properties, barium titanate is
being used extensively in electronic
devices. Important applications of this
ceramic include high-capacity miniature
condensers, ultrasonic transmitters and
transducers for sensing devices. In spite
of its wide uses, however, the relationship
between compensation and electrical
characteristics of barium titanate has not
been fully worked out.

Recently, the US National Bureau of
Standards developed a method for pre-
paring a highly pure barium titanate in
which the mole ratio of barium to
titanium is exactly unity.

The method of preparation using
barium titanyl oxalate tetrahydrate as
starting material was described by
Clabaugh et al., J. Research NBS 1956.
56, 289. This double oxalate tetrahydrate,
BaT,O(C,0,),.4H,0 is ignited, to yield
a pure barium titanate containing equal
molar  proportions of  barium and
titanium.

The oxalate is prepared by slow addi-
tion of aqueous solution of titanium
tztrachloride and barium chloride to a
hot solution of oxalic acid. Titanium
tetrachloride and barium chloride arc
in nearly equimolar proportion but with
barium in slight excess, while the amount
of oxalic acid is about 10 per cent more
than the reaction requires. Excess barium
and oxalate is required to minimise com-
peting reactions that might result in
formation of insoluble partially hydro-
lysed compounds of titanium.

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

cipitate  of  BaT,0(C,0)),4H,0 s
formed which is converied to barium
titanate by heating in a furnace at 900°C

Titanium tetrachloride solution is pre-
pared by adding highly purified tetra-
chloride, drop by drop, to rapidly stirred
distilled water cooled in an ice bath to
prevent formation of hydrolysed titanium
compounds. The exact titanium content
of the solution must be determined so
that the quantities of barium chloride and
oxalic acid to te used can be based on
this value.

International Organic

Chemistry Journal

TETRAHEDRON, the new international
journal of organic chemistry will be pub-
lished early this year. Chairman of the
editorial board is Sir Robert Robinson,
O.M., F.R.S. There are 41 members of
the editorial and editorial advisory
boards and the executive editor is Pro-
fessor H. Stephen, of London.

This new journal is envisaged as a
forum for the publication of all aspects
of organic chemical research from all
parts of the world. In keeping with its
international character, contributions will
be printed in one of the three languages.
English, French or German.  Original
memoirs of an experimental or theoreti-
cal nature will be accepted and also pre-
liminary communications and short pre-
sentations of stimulating ideas.

A special feature will be the publica-
tion in English, French or German of
outstanding research work already pub-
lished in Russian, Czech, Hungarian,
Chinese or Japanese.
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FOR THE INORGANIC CHEMIST

MOLECULES AND CRYSTALS IN INORGANIC
CHEMISTRY. By A. E. van Arkel. 2nd
edition  revised.  Butterworth — Scientilic
Publications, London. 1956. Pp. 270.
30s.

To explain the interplay of attractive
and repulsive forces between atoms and
50 to account for the formation, stability
properties, or non-cxistence of inorganic
compounds is the aim of this work. In
the present state of theories of the chemi-
cal bond it is not casy to do this for
first year science students. Making all
united atoms into ions provides readily
comprehensible means of attraction or
repulsion, but the diflicultics apparent in
1930, when Chemische Binding appeared,
have not diminished.

The homopolar bond gets a mention
at the beginning but is deliberately kept
to the later parts of the present volume.
A good deal can be said in favour of the
electrostatic approximation but putting
it first creates a difficulty in expression
that might ke avoided if the two types
of tonds and their gradations were used
from the start. Thus the statement that
there is “little point in considering the
HCl molecule as a combination of two
ions " is followed by another that hydro-

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

On other topics balancing statements
or ideas seem to ke too far apart. Ionic
radii which are used a great deal are,
with reservations, taken as constant, but
the variation with co-ordination number
appears only in an appendix. The con-
fusion between p. 206 where * a molecule
PCI,*Cl~ consists in fact of PCI, f
and Cl~ ion’ and p. 223 where crystal-
line phophorus pentachloride is given
the constitution PCLHPCl,— is of a dif-
ferent kind, unresolved for the reader
by the previous exclusion of ionic formu-
lac for PCI, in the vapour.

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

H. M. PowELL.

Analytical Survey of Polymer Breakdown

THE CHEMISTRY OF HIGH POLYMER DE-
GRADATION PROCESSES. By N. Grassie.
Butterworth Scientific Publications, Lon-
don. 1956. Pp. 335, 42s.

The study of polymer degradation pro-
cesses has advanced so rapidly from the
days of accelerated * weathering* tests
upon manufacturers’ products that, para-
doxically, it is now more precise in some
cases than the corresponding study of
processes operating in the reverse direc-
tion, i.c. those of polymer synthesis.

The book is an analytical survey of
all types of polymer breakdown, in-
cluding thermal, oxidative, mechanical
and irradiation processes, and is in many
ways to be preferred to the publication
of the US Burcau of Standards dealing
with the same subject, because of its
wider scope and more rigidly theoretical
approach. The author has not confined
himself completely to material  con-
cerned directly with high polymers but
instead has included such allied topics as
the oxidation of olefines which contri-
bute to the understanding of polymer
breakdown.

On the other hand, phenomena of
more immediate practical importance to
the manufacturer, such as the tendering
or sensitising to light of fibres by the
organic compounds with which they are
dved, or the protection of plastics mater-
ials against deterioration are not con-
sidered. or are only mentioned briefly.
Nor is the treatment cxtended beyond
the thermop'astic materials to include

many important commercial products.

The book opens with an introductory
chapter in which the degradation reac-
tions are classified and the experimental
difficulties are discussed. ~ While the
effects of the viscosity, thermal conduct-
ivity and physical size of the sample are
considered, one of the chief difficultics
in the interpretation of results, the in-
homogeneity of high polymers, is not
stressed.

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

The book provides an excellent review
of a new and rapidly developing field
from the standpoint of the physical
chemist. It would add considerably to
its value in future editions if more mater-
ial of an empirical nature were added
and if the index, which is in outline only,
were made more detailed,

J. R. MAJER.
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A Good ‘Bible’ of
Physical Constants

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

Since the publication of the first
edition of the Chemiker-Kalendar in
1880, this book must have saved
chemists many arduous miles of walking,
for a good ‘bible’ of physical constants
obviates countless trips to the library. Its
popularity can be ascribed to the fact that
it provides a happy compromise between
price and coverage; it is a rich mine of
information, and yet careful pruning and
the economical use of space have ensured
that it remains small enough to fit into
the average coat pocket.

The scope of this completely revised
edition may be seen from the following
abbreviated list of contents:

(1) Fundamental units, including a
Fahrenheit-Centigrade table, a compari-
son of British, American and German
standard sieves, and conversion factors
for other units, (2) mathematical tables
and formulae, (3) physical properties of
clements, inorganic compounds (over
2,000 entries; the table includes crystallo-
graphic data as well as the more usual

information) and organic compounds
(about 3,000 entries; derivatives and

reactions which can be used for identifi-
cation are included in many cases), (4)
density tables, including data on gases
and on aqueous solutions, (5) solubilities
of gases, inorganic compounds and
organic compounds at various tempera-
tures, (6) thermodynamic propertics
(heats of formation, fusion and evapora-
tion, standard entropies etc.; also heats
of combustion in the case of organic
compounds), (7) vapour pressures.

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

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

VOLUMETRIC ANALYSIS

M ASSANALYSE (Sammlung Goschen,
Volume 221/221a). By G. Jander and
K. F. Jahr. Walter de Gruyter, Berlin.
1956. Pp. 303. DM 4.80.

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

The title under review is an element-
ary textbook of volumetric analysis,
which deals with acid-base and oxida-
tion-reduction titrations, complexometric
techniques, and titrations depending on
precipitation reactions. Conductometric
and potentiometric analysis are also dis-
cussed.  These subjects are presented
with skill and clarity, but the book con-
tains no special features which would
justify its purchase in England. B.S.
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EXTENSION TO FESCOL’S
PORT GLASGOW WORKS

NEW PLANT for the electro-chemical
deposition of chromium which can
accommodate components up to 15 ft.
long, 5 ft. diameter, and weighing up to
six tons, has now been completed at the
Port Glasgow works of Fescol Ltd. The
company operate chromium deposition
plants at Port Glasgow and also in Lon-
don, Huddersfield and Brownhills (Staffs).

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

A six-ton version of a Scandinavian
low head-room hoist, the ‘Munck’ (sup-
plied by Taylor Stoker Co. Ltd.) has
been installed. The vats are housed in
an asphalt-lined pit excavated from shale
and rock with the tops level with the
factory floor. Close control of the tem-
perature of these vats is ensured by a
specially-designed cooling system. A heat
balance of plus or minus 1°F can be
maintained. Current supplied to the plant
is more than three times that provided
for any one chromium deposition vat in
the company’s London works.

The Fescol process, which was started
in 1920, is a mecthod of applying certain
non-ferrous metals—particularly nickel

and chromium-—to already fabricated
metal components so that the super-
imposed metal becomes an integral part
of the component. The process is a cold
one, so that high-grade steels are not
damaged.

Fescol's new heavy chromium deposition

plant at Port Glasgow. The componert

heing treated is a film drying drum used

in the production of manganese sulphate
monohydrates.

Privileges for Soviet
Engineering Students

A 25,000-worD  report  * Engincering
Education in the Soviet Union” was pub-
lished on 25 February by the Institutions
of Civil, Mechanical and Electrical Engi-
neers.  The report was produced by a
team of nine British engineers led by Pro-
fessor E. Giffen (Professor of Civil and
Mechanical Engineering at London Uni-
versity) which visited the Soviet Union
last September.

Main conclusion of the team is that
since engineering teaching is the highest
paid profession in the country, complete
exemption is granted from National Ser-
vice for engineering students, two sh'ft
working of a 6-day week in many of the
training establishments is allowed, and
the fact that Russian engineering is so
highly rewarded and socially acceptable
that there are 3.6 applicanis for every
vacancy on an engineering course, explains
the mystery of how Russia is training
three times as many engineers as Great
Britain per head of population.

It is reported that Russia produces
65.000 trained engineers a year to
Britain’s 5,000 and the memters of the
delegation consider that there will be
a strong challenge from the USSR to cap-
ture new markets abroad in the near
future.

The educational system differs from
that in Great Britain and practical work
is incorporated in institutional courses in
Russia, although there is little difference
in the quality of the training.

London Discussions on
Euratom

Euratom’s  “three  wise men~—Mon-
sieur Louis Armand, France, Herr Franz
Etzel, Germany, and Professor Francisco
Giordani, Italy have been visiting the
UK at the invitation of Her Majesty's
Government this  week. Professor
Giordani and Herr Etzel arrived in Lon-
don on 25 February. Monsicur Armand
arrived on Tuesday morning, 26 Febru-
ary, and talks started later that day.

The ‘three wise men’ were nominated
by the six governments now negotiating
the Euratom Treaty-—Belgium, France.
the -Federal Republic of Germany, Italy.
Luxembourg and the Netherlands—to
‘report on the amount of atomic cnergy
that can be produced in the six countries
in the near future and on the means
whereby this can be achieved.”

During their visit they met Lord Salis-
bury, the Lord President of the Council.
Lord Mills, Minister of Power. Sir Edwin
Plowden, chairman of the UK Atomiz
Energy Authority, and senior officials of
the UK Atomic Energy Authority and of
the Central Electricity Authority. On
27 February they visited the Calder Hall
nuclear power plant.

Patents Bill Passed

The Patents Bill, extending the time
limits involved in applications for
patents, gained an unopposed third read-
ing in the Commons recently.
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Correspondence

Methods for Detecting
Toxic Gases

SIR. My committee has asked me to
communicate with you in reference to
the booklet *Mecthods for the Detection
of Toxic Gases in Industry *, leaflet No
4 Benzene Vapour (second edition 1953).
issued by DSIR.

An error has been found in the stan-
dardisation of this test as published
which necessitates alteration of the tabic
of concentrations given on page 5 of th's
Fooklet.  The revised table reads as foi-
fows:

No. of inflations of Concentration of benzene

aspirator bulb (approx.)
p.p mgs./cm
| 120 40
2 60 200
3 40 130
4 30 100
5 24 80
6 20 65

An amended table is to be issued by
HM Stationery Office and copies will be
circulated to all purchasers of the appara-
tus used in conjunction with this test.

It will be noted that the original table
gave higher concentrations of benzene
than those actually present so that the
error has tended to safety. It is felt.
however, by my committee that this revi-
sion should be brought to the notice of
all persons who might be interested in
this test.

Yours ctc..
J. Nixon,
Secretary,

Committee for Tests for Toxic Sub-

stances in Air,

Ministry of Labour,

Engineering and Chemical Branch.

Factory Department.

Limitations of PVP as
thickening Agent

Use  or  polyvinylpyrrolidone  (p.v.p.)
in cosmetics, its manulacture and proper-
ties, was the subject of a paper given by
Mr. I Greenfield at the February meet-
ing of the Society of Cosmetic Chemists
He said that the final stage in the manu-
lacture was one of polymerisation. It
had been found possible to prepare poly-
mers  with molecular  weights  ranging
from about 10.000 to 100.000. Althot
the more highly  polymerised
mizht find application as  thickening
nts, it was clear that the complicated
synthesis would bring the cost to pro-
hibitive limits for general purposes.

Chicf use of p.v.p. in the past had been
in hair lacquers and wave sets and re-
ported sales of p.v.p. aerosol sprays in
1955 in the US accounted for some 70
per cent of hair-spray output.  Forma-
tion of complexes with dyestuffs com-
bined with substantive action, allowed
temporary — tinting. Effectiveness  of
p.v.p. as a pigment binder and dispersing
'nt had led to its use in make-up and
mascara. It would be worth while ex-
amining its eflect in shaving creams, hair
creams, shampoos,

Mr. Greenfield said that p.v.p. was a
foam builder and stabiliser.  He stressed
the importance of examining the com-
patibility of p.v.p. with any perfume it
was proposed to include in formulation.
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@ Mk. WiLtiaM HuGH ROGERS has been
appointed industrial sales manager of
British Oxygen Gases Ltd. Mr. Rogers
joined British Oxygen in 1935, In 1946,
Mr. Rogers was appointed manager of
Oxhycarbon Ltd.. a subsidiary of British
Oxygen, and in 1950 he became assis-
tant sales manager at thc Wembley
depot of British Oxygen Gases Ltd. He
subsequently became assistant  to the
chief buyer at the company's head-
quarters, supply officer for British Oxygen
Engineering Ltd. at Edmonton, sales
planning officer for British Oxygen Gases
Ltd., and finally sales manager for the
same company.

@ MR. CHRISTOPHER BArRrROW. A.M.C.T..
A.T.L., chief colourist, English Sewing
Cotton Co. Ltd., Manchester. and Mr.
JouNn WHArRTON, F.R.I.C.. M.L.Chem.E..
director of research, Courtaulds Inc..
Alabama. US. have been awarded the
Fellowship of the Textile Institute.

@ Mr. GraHaM COOKE has been ap-
pointed advertising and publicity director
of the Solartron Electronic Group Ltd..
having been elected a director of Solar-
tron Laboratory Instruments, Ltd.

Mr. 1. Goodman,
Imperial Chemical
Industries Ltd.,
Fibres Division,
who read a paper
on ‘Synthetic Fibre
Forming Poly-
mers ’ at the
Bradford Polymer
symposium on 15
February. (See
CHEMICAIL AGE,
23 February)

@ Lorp CLITHEROE has joined the board
of Tube Investments. He is deputy chair-
man of Borax Consolidated and is on
the boards of a number of other com-
panies.

@ Mr. A. G. EVE, a graduate of Rhodes
University and recently an assistant re-
search officer at the Council for Scien-
tific and Industrial Rescarch, Pretoria,
has been appointed an assistant lecturer
in chemistry at the University College of
Rhodesia and Nyasaland. Another new
assistant chemistry lecturer is Mr. E. R.
SwarT, who was also on the staff of the
CSIR. Pretoria.

@® Mr. G. D. JoNES has been appointed
head of the material-control department
of Quickfit & Quartz Ltd.. manufacturers
of interchangeable laboratory glassware.
Stone, Staffs.

@ The following changes in the board of
directors of Griffin and George Ltd..
laboratory furnishers, are announced:
Mer. Ronatp McKimnnon Woob, O.B.E.
has asked to be relieved of his duties as
chairman of the company, in view of the
public duties he will assume in the near
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future as chairman of London County

Council.  MRr. H. R. BETTINSON. M.C..
hitherto vice-chairman, will, for the time
being, act as chairman of the board. Mr.
NORMAN MCKINNON  Woop has  been
appointed vice-chairman and relinquishes
his appointment as managing director.
MR. NorMAN TREPTE has been appointed
managing director.

@ Dr. FrankpLin Kiop, C.B.EE.. F.R.S.
will relinquish his post as Director of
Food Investigations on 31 March 1957,
after nearly 40 years’ service with the
DSIR’s Food Investigation Organisation.
No successor has yet been appointed. For
the time being the functions of the
Director of Food lInvestigation will be
discharged by the secretary of the depart-
ment,

@® At the annual general meeting of the
Biological Methods Group of the Society
for Analytical Chemistry in London on
23 January, the following officers were
clected for the forthcoming year: chair-
man: DRr. S. K. KoN; vice-chairman: DR,
J. L. M. Jongs; hon. secretary and
treasurer: MRr. K. L. Smith, Standards
Department, Boots Pure Drug Co. Ltd..
Nottingham,

@ Mr. C. W. Crark has resigned his
directorship of Gas Purification and
Chemical Co. Ltd., on medical advice.

@ Mr. R. W. Kear, F.R.LC., M.inst. E..
has received an award of 150 guineas
from the Sir George Beilby Memorial
Fund in recognition if his work on the

E. L. Harrison
(left), sales direc-
tor of Quickfit and
Quartz Ltd., labor-
atory glassware
m anuf a ¢ turers,
Stone, Staffs, is
congratulated by
Sir Graham Cun-
ningham, Triplex
Group  chairman,
on becoming a
member of the
Triplex 21 Club
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behaviour of fuel impurities in combustion
processes with special reference to the
role of sulphur, chlorine and alkalis in
corrosion and deposit formations by flue
gases in combustion appliances. He is
employed in the oil products develop-
ment department of the Shell Petroleum
Co. Ltd. The administrators of the fund
represent the Institute of Metals, Royal
Institute of Chemistry and the Society of
Chemical Industry.

@ MRr. Davip CoNKLIN, director of sales
of Du Pont’s petroleum chemicals divi-
sion  has been appointed managing
director of the Du Pont Co. (United
Kingdom) Ltd.

Billingham Output Rises
17 per cent in Four Years

T'oTAL TONNAGE of chemicals made for
sale by the Billingham Division of ICI
Ltd., has risen by 17 per cent in the past
four years and now exceeds 2,500,000 tons
a year. Total manpower employed has
remained substantially the same. Expendi-
ture on new plant and equipment has
averaged about £750,000 a month.

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

At Wilton, more than 7,000 adult
workers have taken the training courses;
more than 400 have taken supervisory
courses and nearly 400 have trained in
aspects of work study.

“ive Lectures on Hydrazine

A series of five lectures on hydrazine
will be given at Borough Polytechnic
(Department of Chemistry) on Wednesday
evenings 6.30 to 8.30 p.m. beginning 13
March. The lectures will deal with the
manufacture of hydrazine, its chemical
reactions and industrial uses. A de-
tailed syllabus may be obtained on appli-
cation to the Borough Polytechnic.
Borough Road, London SEI.

Change of Address

Head office of the Incorporated Plant
Engineers has been moved to 12 The
Parade. Solilhull, Warwickshire (Solihull
INRRRK
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NEW DIVISIONAL DIRECTORS
APPOINTED BY ICI

THE board of ICI Ltd., as stated last
week, has announced appointments to the
boards of the Metals, Nobel and Paints
Divisions and to the Wilton Council.

Dr. Maurice Cook, who has been
appointed chairman of the Metals Divi-
sion, was educated at Manchester and
Cambridge Universities, obtaining the
D.Sc. and Ph.D. degrees. He joined one
of the constituent companies of ICI in
1926 as a research worker. In 1938 he was
appointed research manager of the Metals
Group of ICI, and became a director of
the Metals Division in 1942, In 1951 ne
was appointed joint managing director of
the Division.

Mr. Elstub, who has succeeded Dr.
Cook as joint managing director, received
his training at Manchester University and
as a student apprentice with Vickers
Armstrong Ltd. He joined the Billingham
Division of ICI in 1936, becoming staff
manger and plant engineer in 1938. After
the war he spent two years with the
Ministry of Supply before rejoining ICI
as assistant chiet engineer in the Metals
Division. In 1951 he was appointed a
director of the Division, and in 1954 was
awarded the C.B.E. in the New Year’s
Honours List.

Mr. W. H. G. Lake, who has been
appointed a director of the Metals Divi-
sion, joined the Dyestuffs Division of ICI
in 1940 and was transferred to the
research department of the Metals
Division in 1943. He became assistant
research manager in 1953 and, in 1955.
was appointed production manager of
titanium production.

Mr. W. N. Ismay, who has also been
appointed a director of the Metals
Division, joined the Division in 1948 and,
in 1952, was appointed production and
development engineer at the Kirkby
Works of the Division. In 1955 he became
technical manager of the technical depart-
ment at the Metals Division headquarters
in Birmingham.

Dr. J. M. Holm has been appointed
joint managing director of the Nobel
Division as from 1 April. Educated at
Glasgow University, he joined the Nobel
Division in 1934. In 1938 he became
superintendent of the propellents depart-

ment at Ardeer and during the war served
with the Ministry of Supply as Deputy
Director General of Explosives, In 1948
he was appointed assistant research
manager of the Nobel Division and. in
1952, became production director.

Dr. A. D. Lees has been appointed a
director of the Nobel Division with effect
from 1 April. Joining the company mn
1935, he was appointed chief superinten-
dent of the acids department at Ardeer
in 1945, works manager of the St. Rollox
and Maryhill factories in 1948, divisional
stafft manager in 1953, and divisional
labour manager in 1955,

Dr. W. A. Caldwell, who has teen
appointed development director of the
Nobel Division as from 14 February,
joined the company in 1934, In 1947 he
became assistant rescarch manager of the
Nobel Division and became manager of
the development department in 1956.

Dr. J. S. Gourley, B.Sc., F.R.1.C., who
has been appointed chairman of the
Paints Division, joined the Nobel Divi-
sion in 1919, He was transferred to the
Paints Division in 1929 and became
assistant development manager in 1938.
In 1945 he was appointed research mana-
ger. He became a director of the division
in 1947. In 1952 he was appointed joint
managing director of the company’s
Plastics Division.

Mr. J. C. H. McEntee, who has been
appointed chairman  of the Wilton
Council. joined the company’s Alkali
Division in 1929 and was appointed
personal assistant to the production direc-
tor of that division in 1937. In 1948 he
became works manager of the Winning-
ton Works, Alkali Division. He joined the
Wilton Council as general manager in
1950 and was appointed managing
director in 1956.

Mr. R. E. Newall, who has been
appointed managing director of the
Wilton Council, joined one of the con-
stituent companies of ICI in 1929 and, in
1933, became personal assistant to the
chief engineer of Billingham Division. He
joined Wilton Council in 1946 as assistaat
chief engineer, becoming chief engineer
in 1949 and engineering director in 1956,

Evans Medical Supplies Expand Tabletting
Plant at Speke

Dr. Harold Davis,
chief  pharmacist,
Ministry of Health.
starts machinery in
the new tablet de-
partment of Evans
Medical ~ Supplies
Lid., Speke. Others
(I. to r) Dr. F. S.
Gorrill, deputy
chairman, 1. V. L.
Fergusson , chair-
man, C. W. Robin-
son, pharmaceuti-
cal  development
director
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Bahamas Freeport Offers
Tax-free Opportunities
for UK Industry

SUBSTANIIAL TAX-FREE concessions are
offered to UK industrialists who establish
manufacturing plants in a new develop-
ment arca in the Bahamas. The area of
50,000 acres is known as Freeport. This
free enterprise venture—the land has been
purchased from the Crown under a 99-
year agreement—is being carried out by
the Grand Bahama Port Authority Ltd..
which has a London office at 1 Lygon
Place, Grosvenor Gardens. SW1.

Construction of a deepwater harbour is
well under way, and the building of roads.
houses, offices ete., is also in hand.
Among tax concessions offered to UK
firms are a 30-year period in which firms
and employees will pay no income tax.
no capital gains tax, no real estate tax.
no personal property tax, no excise tax.
no customs duties (except on goods for
parsonal consumption) and no taxes on
bank remittances.

From the end of that 30-year period
until the end of the agreement (99 years
from 1955) there will be exemption from
excise taxes, customs duties (except goods
for personal consumption) and taxes on
bank remittances.

Full details are contained in a booklet

‘A Tax-free Opportunity for UK in-
dustry and Commerce’—available from
from the Grand Bahama Port Authority
Ltd.

Electroluminescence in
Chemical Engineering

Is A NEw FIELD of activity for the chemi-
cal engineer developing in electrolumine-
sence? This question was asked at a
meeting of Liverpool Centre, Illuminat-
ing Engineering Society on 19 February.
when Mr. J. N. Bowtell, B.Sc., A.Inst.P.,
of the Research Laboratories, General
Electric Co. Ltd., described and demon-
strated the production of light from
phosphor powder by subjecting it for
direct action of an electric field. He said
electroluminescent light sources are con-
veniently made by incorporating the
phosphor in a suitable resin which is
sandwiched in a thin layer between two
conducting plates to form a simple
capacitator, phosphor and resin mixture
serving as the dielectric, replying to
questions, Mr. Bowtell said chemical
engineering inevitably was involved in the
development  of  electroluminescence
owing to the many processes involved in
the preparation of the phosphor.

3

Glassware Prices Reduced

Price reductions have been made by
H. J. Elliott Ltd., E-Mil Works, Treforest.
Glamorgan, for some of their range of
laboratory glassware and thermometers.
Slight increases have however been made
for a few items because of extra labour
and material costs.

Details of the price changes are con-
tained in a new retail nett price list for
E-Mil laboratory glassware, thermometer
catalogue No. 7 and catalogue supple-
ment No. 1.
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Four Laboratory Items

Four small items from the Griffin and
George range are described in a leaflet.
available from Ealing Road, Alperton,
Wembley, Middlesex. The Nivoc filter
pump has a precision moulded plastics
body, a nickel plated removable jet and
nickel plated Erass water tap and side
connections. Vacuum  obtainable s
claimed to ke 12 to 10 mm. Hg at water
pressure of 15 Ib. per sq. in. Overall
length is 14 cm. A finger operated non-
corrosive pinch valve for the control of
fluid flow, vacua and pressure in Jabora-
tory apparatus is also described together
with a stopclip designed for retaining
stopcock plugs. The advantages of both
a seven inch spatula and two sizes of
spoon are claimed to be combined in the
Griffin Trulla made of heavy gauge.
highly polished steel.

Unit Laboratory Furniture

A new publication on unit laboratory
furniture has been issued by Charles
Hearson and Co. Ltd., 68 Willow Walk.
Bermondsey. London SEL. This company
has evolved a range of unit furniture
which is  complete in itself apart
from a bench top and can be used singly
or arranged as considered appropriate by
the customer.

Assembly of the units into a laboratory
bench is a simple matter as all are com-
pletely standardised in the basic dimen-
sion of height, width and depth. Sufficient
space is left behind the units to house
the services.

Cupboard units, cupboard and drawer
units, nest of drawers units, waste box
units, apparatus cupboards, bench tops
are available, normally ex-stock. Because
of the large batch quantities made at one
time, production costs are considerably
cheapened and are reflected in the prices.

New Chemicals in BDH
Range

Nine additions are announced to the -

range of chemicals supplied by British
Drug Houses Ltd., Poole, Dorset. They
are: Chloranilic acid, diaminocthane
tetra-acetic acid tetrasodium salt, dipy-
rido-zinc thiocyanate, 3-ethyl 5-methyl
phenol, fructose 1:6-diphosphoric acid
calcium dihydrogen salt, glucose 6-phos-
phoric acid disodium salt, 3-hydroxy
pyridine, nitrilo-triacetic acid. and Pana-
cide brand dichlorophen.

Commander Class
Instruments

George Kent Ltd., Luton, Beds, have
given the name Conumnander Class to a
new range of Kent Instruments engineered
to meet modern needs for more practical
and highly accurate tools of process mea-
surement and control. Among the ad-
vantages claimed for this new range arc
rationalised  design. compliance  with
British  Standard recommendations, and
simplification of servicing.

One of the eight basic models in the
KU group is the KU flow instrument
which offers: permutations of recording.
integrating crescent-scale indicating and
automatic-control functions; six maxi-
mum-flow differential pressures of 25 in..
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50 n.. 100 in.. 200 in., 400 in.. and 600 in.
w.g. on an air-on-mercury basis and
alternatives  of  automatic-control func-
tions.

Other instrument groups related to the
KU instruments in the Kent Commander
Class include: pneumatic flow recorder-
transmilters, comtined flow and pressure
recorders, combined flow and temperature
recorders, pressure and temperature re-
corders, combined flow and pressure
recorders with pncumatic transmissions
of flow value, and flow pneumatic re-
ceiver-records etc,

In addition the Commander  Clasy
range embraces flow instruments which
are  basically indicators.  Commander
Class spare parts are also available.

Electrical Trades Directory
Now ready for distribution The Electri-

cal  Trades Directory, The Elecrrical
Journal Blue Book (Benn Brothers, Ltd.,

154 Fleet Street, London EC4, 63s.
carriage  paid) contains some 65,000

references under the headings of manu-
facturing and other companies; merchants.
exporters, importers agents, patent agents,
electrical installation contractors, whole-
salers and distributors; twenty-seven
different categories of engineers, informa-
tion, respecting electricity supply and
transport.

Booklet on Glass
Containers

The importance of glass containers to
packers of chemicals, pharmaceutical pro-
ducts, cosmetics and oils is illustrated by
Mr. Dennis Rider, director of the Glass
Manufacturers’ Federation, in a booklet,
Glass Bottles and Jars, published by the
Glass Container Publicity Committee, It
deals with raw materials, production,
standardisation, packing of glassware and
its uses. Copies may be obtained, free of
charge, from the Federation at 19
Portland Place. London W1,

Index to Quarterly Bulletin

Consolidated index, June 1953 to Sep-
tember 1956, to the Quarterly Bulletins
published by the British Sulphur Cor-
poration Ltd., 4 Grafton Street, London
W1, has recently been issued.

Blowing Agents for Rubber
and Plastics

Genitron blowing agents are the sub-
ject of a new brochure issued by Whiffen
and Sons Ltd.. Fison House, 95 Wigmore
Street. London WI. Agents described
are  Genitron AC (azodicarbonamide).
Genitron azon (azo-diisobutyronitrile).

Genitron BSH (benzene sulphonyl hydra-
zide), and Genitron OB (P,P™-oxy-bis (ben-
zene sulphonyl hydrazide) ).

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

DSIR Revised Sectional List

Now available from HM Stationery
Office or through any bookseller is the
Department of Scientific & Industrial Re-
search, Sectional List No. 3 revised to
October 1956. This list contains those
publications which are issued by HM
Stationery Office or the Department that
are still in print or in the press. It
should be of use to research workers and
to all types of libraries.

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

Dust Collector

Holmes-Rothemuhle multi-cell cyclone
dust collector, now being made and mar-
keted in the UK by the gas cleaning divi-
sion of W. C. Holmes and Co. Ltd.,
Turnbridge, Huddersfield, is the subject
of the company’s latest leafiet, No. 68.

Paint Trade Manual

Details of about 3,000 items are in-
cluded in Paint Trade Manual of Raw
Materials and Plant, compiled by Dr.
H. W. Chatfield and distributed by Scott
Greenwood and Son Ltd., 83-86 Farring-
don Street, London EC4. Information
on raw materials, plant etc. is arranged
in groups in alphabetical order and there
is a comprehensive index. Research and
development associations are included
and there is a section devoted to speci-
fications. Price is 24s (postage 1s 1d).

Deoxygenation of Boiler
Feed Water

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

HE directors of Monsanto Chemical

Company have announced that it is
proposed to raise over £5 millions of
new capital. Of this sum £2,025,000 will
be raised by way of a ‘rights’ issue cf
5.4 million shares of 5s each at 7s éd
share to the ordinary shareholders.
Holders will be able to subscribe in cash
for one new share for every two now
held. The American parent company
which holds two-thirds of the issued
ordinary capital of the British company.
intends to subscribe for its proportion
of the new shares.

When this rights issue is out of the
way the directors propose to capitalise
£1,350.000 of reserves to issue one free
share for every three then held. The
issued capital will thus be doubled and it
is expected that a dividend of 13} per
cent will be paid for 1957 on the doubled
capital, compared with 224 per cent paid
on the old capital for each of the past
three years.

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

With regard to the results for 1956, the
directors state that sales were up by 4
per cent but increased costs and growing
competition reduced consolidated trading
profit from £2,878.568 to £2,596,773 and
consolidated net profit from £1,097,311 to
£919,315. It is to be noted that the further
expansion of export sales, which at
£5,821.357 were 15 per cent higher,
represented 41 per cent of total sales
against 37 per cent previously.

The company is paying 223 per cent
for the third successive year. A second
interim dividend of 15 5/6ths per cent
is declared for 1956. No further distri-
bution will be recommended.

Anchor Chemical Co.

Anchor Chemical Co. Ltd., Manches-
ter, is repeating the 174 per cent payment
on the £270,000 ordinary with a final for
1955-56 of 12% per cent. Group trading
profit was £126.405 (against £144,532).

British Industrial Plastics
Turnover for the British Industrial

Plastics group for the year ended 30 Sep-
tember 1956 was a record, showing an

increase of approximately 6% per cent
over the previous year. The decline of
£53,115 earned by the group occurred
mainly in BIP Chemicals and was attri-
butable to the policy of holding prices
says Mr. E. R. Crammond, chairman.
Group trading profit was £962,162
(£1.003.814) before charges. Taxed net
profit was £296,495 (£331,940) and the
dividend was repeated at 20 per cent.

British Oxygen Co.

Increases in costs, and resultant lower-
ing of profit margins, have again largely
offset the benefit of continued sales
growth at home and overseas, states
British Oxygen Co. Ltd.

The trading profit of £5,198,464 for the
year to 30 September 1956 is comparable
with £4.845,639 if 12 months’ trading of
the parent company is included for 1954/
55. (The published profit for 1954/55
of £4,277.152 included parent company
trading for nine months only.)

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

Anglo-French Phosphates

Net profit of the Anglo-French Phos-
phate Co. Ltd. for 1956 was £45793
(against £47,445). Dividend of 25 per cent
(same) is proposed.

Milton Antiseptic Ltd.

An increase in their trading profit of
£14.150 is announced by Milton Antisep-
tic for the year ended 30 September 1956.
Profit before taxation shows an increase
of £11,466. Net profit of the parent com-
pany, after allowing for taxation and pro-
fits retained in the accounts of the subsidi-
ary companies, was £46,477. A dividend
of 134 per cent is proposed on Ordinary.

Speaking at the 33rd annual general
mecting in London on 19 February. Mr.
E. J. Tucker, chairman, said that progress
continued in the production and market-
ing of fine chemicals for both home and
export trade.
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NEW COMPANIES

DurHAM AND BonNY LTp. Capital
£20,000. Manufacturers, agents, distribu-
tors, importers and exporters of plastics
and elastomers, chemicals and metals,
oils, resins etc. Directors: Robert N.
Bonnett, Elizabeth R. Bonnett, Joseph
F. E. Ruffell, and Frank L. Giltert.
Registered Office: Birtley, Co. Durham.

R. HECKSHER AND Co. Ltp.  Capital
£250.  Merchants of and dealers in
chemicals and chemical products of all
kinds etc. Directors: Rudolph Hecksher
and Mrs. Erna S. Hecksher. Registered
office:  * Heathbank ° Woodhead Road,
Glossop. Derbys.

LONDON GAZETTE

Intended Payment to Preferential Creditors

ACIDWARE AND  REFRACTORIES LTD.,
registered office, Heather Works, Heather.
near Leicester. manufacturers of bricks
and refractories. Last day for receiving
proofs, 5 March. Liquidator, E. C.
Stimpson, official receiver and liquidator,
27 Regent Street, Park Row, Nottingham.

Notice of Dividend

WILSON AND Woops Lip., registered
office, 19 Village Way East, Rayners
lane, Harrow, Middx. manufacturers of
chemical compounds. First and final
dividend of 3s 94d per £ paid 19
February or any subsequent day between
I1 a.m. and 2 p.m, at the office of the
official receiver and liquidator, Inveresk
House, 346 Strand, London WC2.

Release of Liquidator

KENFORD L1D., registered office, 231-6
Dashwood House, 69 Old Broad Street,
London EC, chemical manufacturers.
Liquidator, G. F. Morris, official re-
ceiver and liquidator, Inveresk House.
346 Strand, L.ondon WC2. released from
11 February.

Market Reports

Potash and Soda Products
in Steady Demand

LONDON Buying interest has been sus-
tained in nearly all sections of the market
with home consumers calling for good
quantities against contracts. With few
exceptions the price basis remains firm.
Most of the potash and soda products
are in steady request, with chlorate of
soda and yellow prussiate of soda moving
well.

Fertiliser materials arc again reported
to be in active request while demand for
bleaching powder and copper sulphate

(Continued at foot of facing page)

BRAND

HARRIS

“VU LCAN »»  IRON AND STEEL CARBOY HAMPERS
SAFETY CRATES, PACKED CARBOYS

(LOSTOCK GRALAM)

LOSTOCK GRALAM, NORTHWICH, CHESHIRE.

LTD.
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NEW PATENTS

By permission of the Controller, HM
Stationery Office, the following extracts
are reproduced from the ‘Official
Journal (Patents), which is available
from the Patent Office (Sale Branch),
25 Southampton Buildings, Chancery
Lane, London, WC2, price 2s 6d in-
cluding postage; annual subscription
£6 6s.

Specifications filed in connection with
the acceptances in the following list will
he open to public inspection. Opposi-
tion to the grant of a patent on any of
the applications listed may 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 * Official Journal
(Patents)'.

ACCEPTANCES

772 354 Filters for removing fine parti-
cles from liquids. Auto-Klean Strainers
Ltd.

772243 Industrial products derived from
monourethanes of glycols. Soc. Anon.
des Manufactures des Glaces et Pro-
duits Chimiques de St.-Gobain, Chauny
et Cirey.

772173 Copolymerisation of vinyl com-
pounds. Scc. Anon. des Manufactures
des Glaces et Produits Chimiques de
St.-Gobain, Chauny et Cirey.

772109 Unsaturated polyfluorinated or-
ganic compounds. Haszeldine, R. N
771991 Production of aliphatic acids.

Distillers Co. Ltd.

772174 Trialkylaluminium compounds.
Ziegler, K.

772 085 Amlnguc computer particularly
for analysis of liquid-vapour phase
equilibria. Compagnie Francaise de
Raffinage.

772 046 Apparatus for determining in-
terfaces in liquid bodies. National
Research Development Corp.

771992 Recovery of aliphatic acids
from oxidation product of hydrocar-
bons. Distillers Co. Ltd.

772 440 Tanning process. Becehme Fett-
chemie Ges.

771993 Treatment of organic acid mix-
tures by distillation. Distillers Co. Ltd.

772289 Epoxide resin  compositions.
General Electric Co.

772178 Tris (N-dimethyl) phosphoric
acid amide. Southern Production Co.

Inc.

772 443 Aralkyl carboxylic acid amides.
British Petroleum Co. Ltd., Geach.
C. J., and Habeshaw, J.

772294 Radic-active materials. Isotope
Developments Ltd.. and Shaw, E. N.

772179 Heterocyclic compounds.
Chemische Fabrik Promonta Ges.

772295 Amides. Rohm & Haas Co.

772446 Piperidines.  Celanese  Corp.
of America.

772256 Preparing 2-methyl-4-amino-5-
acetaminomethylpyrimidine.  Shionogi
Seiyaku Kabushiki Kaisha.

772296 Reducing corrosive and other
effects of combustion products in gas
turbine plants attributable to vanadium
compounds and to alkali metal or alka-
line earth metal sulphates. Sulzer
Freres Soc. Anon.

772 453 Steroid a-iodo-ketones.  Dijer-
assi, C., and Lenk, C. T.

772 088 Organopolysiloxanes.
Electric Co.

General

77I926 (ll’ilf! copolymers.
Co.

772 0|7 (naung, compositions and pro-
cess for their manufacture. Deutsche
Magnesit AG.

772454 Dispersing agents from poly-
alkylene oxide waxes. Boehme Fett-
chemie Ges.

772301 Alkali soluble synthetic resins
and compositions containing same.
Johnson & Son Inc., S. C.

772019 Chromium- and cobalt-contain-
m[. azo dyestuffs of the benzene-azo-

- hydroxynaphthalene - 3- carboxylic
acid series. Sandoz Ltd.

772 184 Discharge  mechanisms _ for
liquid containers. Schlicksupp, T. F.

772 185 Herbicidal compositions. Mon-
santo Chemicals Ltd.

772059 Mecthod of and means for
covering tubes with plastic.  Burn,
L. A

Distillers

772189 Production of artificial fila-
ments, threads, fibres ectc. Imperial
Chemical Industries Ltd.

772060 Process and apparatus  for
contacting two  partially  miscible
liquids. Esso Research & Engineering.

772192 Thyrotropin preparations. Arm-
our & Co.

772193 Biocidal compositions. Naam-
looze Vennootschap de Bataafsche
Petroleum Maatschappij.

772143 Process for treating a second-
ary alkyltoluene. Standard Oil Co.
772306 Preparing quaternary ammon-

ium salts. Abbott Laboratories.

772373 Apparatus for separating liquid
mists from gases. Metallges AG

772 144 Aluminium alcoholate deriva-
tives. Hardman & Holden Ltd., and
Rinse, J.

772196 Preparation  of
Rohm & Haas Co.

772 308 Pigmented artificial fibres. Far-
benfabriken Bayer AG

772 030 Anthraquinonoid dyestuffs. Im-
perial Chemical Industries Ltd.

772197 Plasticisers. Goodyear Tire &
Rubber Co.

772145 Purifying ethylene oxide.
Naamlooze Vennootschap de Bataaf-
sche Petroleum Maatschappij.

772 273 Exothermic mixtures.
Services Ltd

acrylamide.

Foundry

771938  Titanium- -bearing slags. Ameri-
can Cyanamid Co.
772147 1, 4-Unsymmetrically substi-

tuted piperazines.
amid Co.

772094 Fuel-combustion apparatus and
production of controlled gaseous efflu-
ents therefrom. Fraser, R. P

772 034 Polymeric materials from poly-
vinyl compounds. Eastman Kodak Co.

772199 «, PB-Unsaturated carboxylic
acids and esters thereof.  Hoffmann-La
Roche & Co. AG.

772151 Epoxidation of fatty acids.
Food Machinery & Chemical Corp.
772159 Fluorinated N, N'-di-substi-
tuted thiourea compounds.  Soc. de
I'Institut de Serotherapie Hemopoieti-

American Cyan-

que.

771942 Foamed natural and/or syn-
thetic rubber latex coagulable at re-
duced temperatures. Goodyear Tire &
Rubber Co.

772160 Preparing filaments of poly-
amide and polyester substances. Soc.
Rhodiatoce Soc. per Azioni.

772206 Cellular compositions. Du Pont
de Nemours, E. 1., & Co.

771 943 Compositions for inhibiting
corrosion of both cuprous and ferrous
metals by aqueous solutions. Albright
& Wilson Ltd.
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772212 Chlorinated cyclopentadiene ad-
ducts. Ruhrchemie AG

772041 Lubricant compositions for
rolling light metals. Dow Chemical.

772042 Vat dyestuffs produced from 1.
5-diamino-4,8-dihydroxyanthraquinone.
Farbenfabriken Bayer AG.

772322 Stabilised aqueous hyaluroni-
dase solutions. [Addition to 730 929.]
American Home Products Corp.

772 044 Reduction of carbon content of
ferroalloys.  Chromium Mining &
Smelting Corporation Ltd.

772213 Dithiophosphoric acid
Geigy, J. R.. A.G.

772166 Dechydrobromination of  a-
brominated ketosteroids. Laboratoires
Francaise de Chimiotherapie.

772215 Production of di-acylated tar-
taric acids. Cilag Lt

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

772114 Hydrocarbon mixtures contain-,
ing higher alkenes. Naamlooze Ven-
nootschap de Bataafsche Petroleum
Maatschappij.

772391 Gases having high carbon mon-
oxide content. Metallges AG.

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

772 323 Devices for breaking friable
aggregates. Shawinigan Chemical.

772339 Titanium-base alloys. Titan-
ium Metals Corp. of America.

772 327 Sweetening  hydrocarbon il
dislill.nlu Shell Research Ltd.

2343 Modifying cellulose or cellu-
Iosc derivatives. Farbenfabriken
Bayer AG.

772 345 Polyvinylamine. Hercules Pow-
der Co.

772169 Salts of ascorbic acid. Soc.
des Usines Chimiques Rhone-Poulenc.

772347 Cyanine dyes, processes of pre-
paring them and photographic emul-
sions containing them. Kodak Ltd.

772404 Nuclear reactor. Varian Asso-
ciates.

esters.

Market Reports
(Continued from previous page)
has been maintained. Export trade con-
tinues at a good level.

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

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

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

FOR SALE: continued

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

SITUATIONS VACANT

An old-established but progressive firm of Chemical
Manufacturers in East Londen 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 be 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.

CHEMICAL ENGINEER/SALES MANAGER

Manufacturers of carbon and graphite, marketing a range of
chemical process equipment require a chemical engineer to take
charge of home and overseas sales.

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

Applications will be treated in the strictest confidence. Apply to
MANAGING DIRECTOR, POWELL DUFFRYN CARBON
PRODUCTS LIMITED, SPRINGFIELD ROAD, HAYES,
MIDDLESEX.

FOR SALE

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

BOX NUMBERS: Reply cjo ** Chemical Age"’

MORTON, SON AND WARD, LIMITED, STAINLESS STEEL
VESSELS

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

** MORWOOD ” “U”-shaped TROUGH MIXERS—up to 2 tons,
in stainless steel, with agitators, scroll or paddle type, jacketed or
unjacketed.

Stainless Steel TROUGHS, TANKS and CYLINDERS made to
requirements.

These items can also be fabricated in mild steel.

JACKETED PANS

100g., 150g., and 200g., new, in mild steel, for 100 Ib. p.s.i. w.p.—
with or without mixing gear.

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

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

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

AIR COMPRESSORS

THREE 30 c.f.m. at 100 1b. 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—
2in. to 5 in.

Inquiries Invited.

MORTON, SON AND WARD, LIMITED,
WALK MILL,
DOBCROSS, NEAR OLDHAM,
Lancs.
Phone Saddleworth 437

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

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

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

FRED WATKINS (BOILERS). LTD.,
COLEFORD, GLOS.
Phone: Coleford 2271/2.

FOR SALE: 10 tons NEUTRONYX Ethylene Oxide DETERGENT.
230 tons Tar in casks of 220 litres. 12,500 AIRCRAFT Sparking
Plugs, A.C. type. 21 High Capacity Selenium Battery Chargers,
max. 700 amp./h. 20 tons Phosphoric Acid “PASSIVANT”, in
20-litre demijohns. 105 tons Abrasive Cloth and Papers. 15 tons
NITRO-CELLULOSIC Lacquers and Varnishes. 2 Mechanical
Lathes, new, 220/380 v., 50-60 cycles, 3-phase. Automatic Gear
Change, South Bend type. 2 tons Products for development of
Colour Photography. | Crane, Michigan type, 15 tons, new.
Further particulars from SOCOMO, 43, RUE BEAUBOURG,
ARC 52.74, PARIS (3¢), FRANCE.

Bouverie House *+ Fleet Street *+ EC4
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FOR SALE: continued

FOR SALE: continued
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Porcelain-lined BALL MILL by Torrance. Internal dimensions
7ft. by 5ft. 6in. diam. Pebble charge. Motorised 25 h.p. through
reduction gear.

Horizontal Steam-jacketed DRIER—23 ft. by 4 ft. diam. Fitted
revolving reel of ten 4 in. diam. tubes around central tube, steam
heated. Intermediate paddles for agitation. Jacket w.p. 2 ats.
With vaccum pump condenser, wet vacuum pump & fittings.

Stainless Steel Vacuum MIXER by Morton. Trough 47 in. by
44 in. by 34 in. deep. Domed cover 16 in. deep with 2 in. vacuum
connection. Reduction gear. Mechanical tilting.

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 attemperator 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.

COMPLETE PLANT ()F FACTORY AT GREENFORD,

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

diam.
Packaging Machine— motorised.
*Copper Mixing Pan—4 ft. 6 in. diam., motorised.
Manlove Alliott Washing Machine—4 ft. by 3 ft. diam.
Avery & Pooley Platform Scales.
Broome & Wade Vertical 2-stage Compressor—type S.S.1,
with motor 90 h.p.
2 Sentinel Vertical Compressors—Series 23A, size 3, with
41 h.p. motors.
U.D. Ammonia Compressor
motor.
10 Pearne & Wayne Gunmetal Centrifugal Pumps —14/2 in.
outlet, motorised.
6 (Lntrlfug,s Westfalia and Alpha Laval —motorised.
Laboratory Equipment
Baird & Tatlock Ovens,
Centrifuge.
Steel Tanks and Vats
Welded Steel Tanks— 20 ft. by 15 ft. diam.
Ditto—12 ft. by 15 ft. diam.
Riveted Steel Tank—41 ft. by 26 ft. diam.
Ditto—33 ft. by 26 ft. diam.
Tank—13 ft. by 9 ft. diam.
Welded Steel Fuel Tank—20 ft. by 9 ft. 6 in. by 6 ft. deep.
Welded Steel Tank—6 ft. by 15 ft. diam.
Steel Air Receiver—I15 ft. 9 in. by 4 ft. diam.
Ditto—I1 ft. 8 in. by 4 ft. diam.
Wooden Mixing Vats—motorised, 9 ft. diam. by 6 ft. 9 in.
Wooden Vats—3 ft. diam. by 3 ft.
Galvanised Bins—3 ft. by 3 ft. diam.
Offers considered for quick clearance.

WILLIAM URQUHART
1023, 1025 & 1027 GARRATT LANE,
LONDON, S.W.17.
BALham 8551

Series 4HSR 145, with 15 h.p.

Mixers, Agitators, Alpha Laval

—_————h

)
oo

PHONE 98 STAINES
3,000-gal. Stainless Steel Cylindrical Enclosed Tank.
26,500-gal. Sec. Steel Cylindrical Enclosed Tank.
6 ft. by 3 ft. diam. Stainless Steel Autoclaves.
40 ft. Stainless Steel Enclosed Elevator.
100-gal. Stainless Steel Jacketed Pan, 60 w.p.
‘Porcelain® Ball Mill, approx. 18 in. by 18 in. diam.
Z'- and Fin-Blade Mixers, Pumps, Hydros, Refiners, Conveyors,
Stackers, Loaders, Condensers, Crushers and Grinders.
HARRY H. GARDAM & CO. LTD.

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

MIXERS—1 Baker Hand-tilted Trough, 16 in. by 24 in. by 20 in
Fast and loose pulleys and clutch. “Z” blades.
| Ditto Power-tilted Trough, 30 in. by 20 in. by 24 in. Pulley drive
and clutch. Four “L” blades.
THOMPSON & SON (MILLWALL), LTD.,
LONDON, E.14.
TEL.: EAST 1844

DEGREASING AND CLEANING DOWN-—One man can do the
work of five with B. & A. steam-cleaning-with-detergent equip-
ment; ready for use from your own steam supply. ‘‘Speedy-
lectric™ high-efficiency steam lance: 30 ft. steam hose; 15 ft.
detergent hose; £44 complete. ldeal for the Chemical industry.
Leaflet L.126 HYZONE LTD., 2, Rosslyn Crescent, Harrow,
Middlesex.

VACUUM SHELF DRIER—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.)

WORK WANTED & OFFERED

CRUSHING, GRINDING, MIXING and DRYING for the trade.
THE CRACK PULVERISING MILLS LTD.
Plantation House
Mincing Lane,

London, E.C.2.

GRINDING, CRUSHING AND GRADING
FINE GRINDING LTD.,
BLACKHOLE MINE, EYAM
TELEPHONE: EYAM 227

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).

PATENTS & TRADE MARKS

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

SALE BY AUCTION

AUCTION MARCH 19th—Valuable Freehold Wharfage Property,
Cubitt Town, E.l14. Good frontage to Thames. Useful build-
ings, covered floor area 75,000 sq. ft. and yard space of 5,000
sq. ft. Good Ioading~electric crane. Particulars—CHAM-
BERLAIN & WILLOWS, 23, MOORGATE, E.C.2. Tel.:
MET 8001 (8 lines).

TRADE EDITORIAL NOTICES

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

HEATING TAPES ~+

For many applications
May we help you with your problem ?
THE STABILAG CO. LTD.
MARK ROAD - HEMEL HEMPSTEAD
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[ORROION?

For Acid Resisting Cement
and Chemical Engineering
Construction for floors, tank
linings and ducting.

ACALOR

THE CORROSION SPECIALISTS
ACALOR (1948) LTD.

KELVIN WAY, CRAWLEY, SUSSEX. Tel : Crawley 1571 (3 lines)

" Rockets and
Guided Missiles

By
JOHN HUMPHRIES

INTENDED in the main for engineers and
technicians, this complete survey of present-
day achievements and possible future develop-
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.
3s. (postage paid)

Ernest Benn Limited
Bouverie House * Fleet Street * London - EC4
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SELF LOCKING HEAD
WET OR DRY |

PATENT. PEN. 13993/55 1

MEIGH CASTINGS LTD.

UCKINGTON  FOUNDRY, CHELTE<HAM "
TELEPHONE 54154. .
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"Jefco

FACE SCREEN

Reg. Design 751914 Patent applied lor

Perfect protection when grinding or

machining. Comfortable to wear, stands
clear of the face, adjustable to any angle,
front renewable.

non-splinter easily

J. & E. FERRIS LTD

33 Museum St., London, W.C.I

JASONS

The Answer to
CORROSION

De-Rusting PlSTOI.

De-Scaling

12.5 cu. ft. 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.

Manufacturers and Distributors

JOHN TRELAWNY LTD.
54 HOLLY WALK - LEAMINGTON SPA

TEL: LEAMINGTON SPA 711 GRAMS: TRELAWNY LEAMINGTON SPA

chemical plant

-

i

Pickling Plant for Brass and Copper Sheets, built in Keebush

Kestner

Chemical Engineers

5 GROSVENOR GARDENS * LONDON * S.W.1

The Kestner organization serves many
industries. In fact, wherever chemicals
are manufactured or used, it is more
than likely that you will find some
Kestner plant—it may be a stirrer or
other small item—it may be a large
spray drier or the entire process plant.
Whatever it be, large or small, you
will find it doing **a good job.”

If you are needing any new plant, Kestners can
help you on any of the following subjects:

ACID HANDLING. Pumps, Fans, Pipe Lines,
etc. ACID RECOVERY PLANT. DRYING PLANT.
All types. EVAPORATION PLANT. A complete
range of plants to suit all evaporation
problems. FLUID HEAT TRANSMISSION SYSTEMS.
GAS ABSORPTION AND REACTION SYSTEMS.
ISOLECTRIC SYSTEM FOR PROCESS HEATING.
KEEBUSH. A constructional material resistant
to the action of all corrosive liquids and
gases. LABORATORY AND PILOT PLANT. STIRRERS
AND MIXING EQUIPMENT.
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AMBERLITE

ION EXCHANGE RESINS

®
Keep production costs down

by keeping water quality up!

Variations in water supply can materially affect the cost and quality of your
products. You can maintain a continuous supply of pure water, comparable

in quality to distilled water, simply and economically by means of the

AMBERLITE lon Exchange Resins.

Chemicals

| for Industry The 2 1MBERLITE resins provide a uniform deionized water by completely

removing all ionizing impurities . . . . effectively eliminating not only

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

products free of chemical contaminants.

The uses of /1ipEr||TE conditioned water are numerous: beverage
waters, cooling waters, water to wash catalysts, plastics, mirrors, electro-
plating equipment, and many other industrial uses where high quality

must be combined with low cost.

Consult our technical staff without obligation for complete information

concerning the use of ~[MBERLITE lon Exchange Resins in your particular

o water conditioning and chemical processes.

LTD.

26-28 BEDFORD ROW
LONDON W.C.I.

{miberline Is a registered trade mark of our parent company Rohm & Haas Co. Philadelphia

Printed in Great Britain by THE PRESS AT COOMBELANDS L¥D., Addlestone. and published by BENN BROTHERS LTD.. at Bouverie House. leet S e
2 March, 1957.  Registered at the General Past Office.  Entered as Second Class Matter at the New York 1.8 A I’ostv(l)gi‘c: ot Rureel B G
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