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NECKAR WATER SOFTENER CO. LTD.

ET Wl OUU

SYNTHETIC

- J—I RUBBER
DEVELOPMENTS
~d - (page 597)

VOL. 77 No. 1969

6 April 1957

lon exchange is the answer
to all requirements for

:’‘water of distilled quality

Typical  plants employing  various
<+ methads: «+ . . . fully described in
Sout 'literature available on request

Artillery Row, London, S.W.I
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_  accurate
particle size analysis

Gas-Burnt
Vibration alone or hand shaking is not sufficient

for accurate particle size analysis of materials.
Vibration alone is more inclined to aggregate
the particles. The Inclyno Test Sieve Shaker
ensures perfect segregation of the various
particles’ sizes in the shortest possible time

having a double movement of gyrating and

for aII purposes jolting the test material.

[ N I J The Inclyno Test Sieve Shaker is an
essential unit for all laboratories and
is standard equipment in many
(Calcium Oxide) government laboratories, nationalized

. ! + " industri i i .

of the highest commercial quality, in lumps idusties:and fndusteyinh gererdl

or in coarse powder form
Operated by a fractional h.p. motor

and supplied complete with automatic 1 el ‘
time switch covering test periods up
(Calcium Hydroxide) to 60 minutes. Models available for |
in Standard and Superfine grades to meet all sizes of standard test sieves. A
most industrial requirements &

oo INCLYNO

TEST SIEVE SHAKER

Agents: DURHAM RAW MATERIALS, LTD.,

Writ teleph
1-4 Great Tower Street, LONDON, E.C.3 Cramiey 25168 for
List IN 904

THE PASCALL ENGINEERING CO.LTD.
GATWICK ROAD-CRAWLEY. SUSSEX

ACID RESISTING
TILES - BRICKS
ACID TOWER

ACID RESISTING PACKINGS

EARTHENWARE RINGS AND BALLS

Successfully used in

GAILLARD TOWERS - ACID OIL
SETTLING TANKS - GAS WASHERS
CHIMNEY LININGS - ASH SLUICES
HYDROCHLORIC PICKLING TANKS

ETC. ¥e

Enquiries Welcomed

Phone : Whitehall 3616 - y[/or"fs. :, ACCRINGTON, .L:;\‘I\JC& Y S Grams : Bricavity, Parl, London
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BROTHERHOOD Air, Gas and Refrigerating Compressors

For the manufacture of

ARTIFICIAL FERTILISERS and other CHEMICALS

Also

Vertical and Horizontal

STEAM TURBINES
GENERATING  SETS §
Literature describing

Brotherhood Products
available on request.

A
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INDEX TO ADVERTISERS

The first ‘igures refer to advertisement in Chemical Age Year Book, the second to the current issue

A.P.V. Co., Ltd., The

Acalor (1948) Ltd.

Accrington Brick & Tile Co.,
Ltd., The

Adequate Weighers Ltd.

Aero Research Ltd.

Aimer Products Ltd.

Albany Engineering Co. Ltd. The

Alexander, Herbert, & Co., Ltd.

Allen, Edgar, & Co., Ltd

Amalgamated Oxndes ([939) Ltd.

Armour & Co., Ltd.

G/Cd. Ashmore, Benson, Pease & Co.

189 Ashworth, Arthur, Ltd.
Associated Lead Mfrs. Ltd.

G/Cd Audley Engineering Co., Ltd.

Autometric Pumps Ltd.

B. A. Holland Engineering
Co., Ltd., The

Baker Perkins Ltd.

Baker Platinum  Division,
Engelhard Industries Ltd.

Balfour, Henry, & Co.

210 Barclay Kellett & Co., Ltd.

250 Bennett, Sons & Shears Ltd.

G/Cd. Berk, F. W., & Co., Ltd.

242 Beryllium & Copper Alloys
(Safety Tools) Ltd.

Bivac Air Co. Ltd.

Black, B., & Son, Ltd.

Blundell & Crompton Ltd.

Borax Consolidated Ltd.

Borax & Chemicals Ltd.

Boulton, William, Ltd.

Bowmans Chemicals Ltd.

212

282
324

233

270
204

Bramigk & Co., Ltd.

British Acheson Electrodes Ltd.

British Arca Regulators Ltd.

British Carbo Norit Union Ltd.

British Ceca Co., Ltd., The

British Chrome & Chemicals
Ltd. (London)

British Chrome & Chemicals
Ltd. (Lancs)

British Drug Houses Ltd., The

British Geon Limited

8 British Industrial Solvents

236 & 237 British Laboratory Ware

Association Ltd.

275 British LaBour Pump Co., Ltd.

240 British Lead Mills Ltd.

360 British Railway Traffic &

Electric Co., Ltd.
Spine British Resin Products Ltd.
172 British Rototherm Co. Ltd. The

24

LTSI @]

Alumina Co., Ltd., St

cov.

Braby, Fredk., & Co., Ltd. 5

Page
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8
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: |

]

|

[

272

160

354
238
280
243
191
318
284
203
224

258
199

285
213
208

348

British Steam Specialties Ltd.
British Tar Products Ltd.
British Thomson-Houston Co. Ltd. —
British Titan Products Co., Ltd.
Broadbent, Thomas, & Sons, Ltd.
Brotherhood, Peter, Ltd. 5
Brotherton & Co., Ltd.

Brough, E. A., & Co., Ltd.
Browns Foundry Co., Ltd.

Brush Design Group, The

Bryan Donkin Co., Ltd., The
Buell (1952) Ltd.

Burnett & Rolfe Ltd. -
Butterworths Scientific Publications —
Butterfield, W. P., Lid. —

Page

Pl

Calder Vale Glassworks Ltd. 580
Callow, F. E. (Engineers) Ltd. —
CallowRock Lime Co. Ltd. The cov. ii
Candy Filter Co., Ltd., The

Cannon (G. A.) Ltd.

Carbon Dioxide Co., The
Carmichael, John R., Ltd.
Catalin Ltd.

Chapman & Hall Ltd.
Chemical Construction Co.
Chemical Workers’ Union, The
Chemicals & Feeds Ltd. 578
Chemitrade Ltd. —
Chesterfield Tube Co., Ltd., The —
Ciech Ltd. cov. iii
Cinema Television Ltd.

Clark, T. C., & Co., Ltd. 59
Classified Advertisements 618,6 19,620
Clayton Dyestuffs Co. Ltd. The —
Clayton, Son & Co., Ltd. —
Clydesdale Chemical Co. Ltd, 590
Clyde Tube Forgings Ltd.

Cole, R. H., & Co., Ltd.

Cole & Wilson Ltd.

Collins Improved Firebars Ltd.
Comet Pump & Eng. Co. Ltd. The
Constable & Co.

Controlled Convection Drying Co.
Costain-John Brown Ltd.

Crofts (Engineers) Ltd.

Cromil & Piercy Ltd. cov.
Cruickshank, R., Ltd. 615
Curran, Edward Engineering Ltd. —
Cyanamld Products Ltd. —
Cyclops Engineering Co. Ltd. The
Cygnet Joinery Ltd. —

LT

Eslll[llll!

Danks of Netherton Ltd.

Davey, Paxman & Co., Ltd.
Dawson, McDonald & DawsonLtd. —
Derby Luminescents Ltd. —
Dorr-Oliver Co., Ltd. —

I

Page
280
200

174
195

232
330
268

244

Page
Douglas, William, & Sons Ltd. —
Dowlow Lime & Stone Co.,
Ltd., The
Dring & Fage Ltd.
Drammond Patents Ltd.
Dryden, T., Ltd.
Dunlop Rubber Co. Ltd.
Dutt, P. K., & Co., Ltd.
E.C.D., Ltd. —
Edison Swan Electric Co., Ltd., The
Electronic Switchgear (London)
Ltd

FErrn

Electrothermal Engineering Ltd. —

B/Mk. Elliott, H. J., Ltd. —

166

Enamelled Metal Products Ltd. —
English Glass Co., Ltd., The —

G/Cd. Erinoid Ltd. —

207
208

202

220
253

298

188
266

290
265
164
192
232

202
214

157

Evered & Co., Ltd. —
Farnell Carbons Ltd.
Fawcett Finney Lid. —
Ferris, J. & E., Ltd. —
Fleischmann (London) Ltd. ===
Film Cooling Towers (1925) Ltd. —
Foxboro-Yoxall Ltd. -
Fraser, W. J., & Co., Ltd. —
Fuller’s Earth Union Ltd., The —

Gallenkamp, A., & Co., Ltd. —
Geigy Pharmaceutical Co., Ltd. —
General Electric Co., Ltd. —
Glebe Mines Limited —
Graviner Mfg. Co. Ltd. —
Grazebrook, M. & W., Ltd. —
Greeff, R. W., & Co., Ltd. —
Grindley & Co., Ltd. —

Hackbridge & Hewittic Electric

Co., Ltd. —
Haller & Phillips Ltd.
Hanovia Lamps
Hanson Books
Harris (Lostock Gralam) Ltd.
Haworth, F. (A.R.C.) Ltd.
Hearson, Charles, & Co., Ltd.
Herbert, Alfred, Ltd.
Holroyd, John, & Co., Ltd.
Honeywill & Stein Ltd.
Hopkin & Williams Ltd.
Humphreys & Glasgow Ltd.
Huntington, Heberlein & Co. Ltd.

I.C.I. Biilingham Organic —
I.C.1. General Chemicals Florube —
1.C.1. Plastics—Darvic —
I.C.1L. Plastics—Fluon. —
1.C.1. (Solvents) General 581
Imperial Chemical Industries Ltd. —

Imperial Smelting Corporation
(Sales) Ltd. cov. iv
[continued on page 550

LI

Tel.: Mansion House 9621 (3 lines)

Cables: ‘Chemifeed’ London

CGHEMICALS ame FEEDS LTD

ADELAIDE HOUSE, KING WILLIAM STREET, LONDON,

E.C4.

Arsenic

Barium Chloride

Caustic Potash (Solid and Flakes)
Caustic Soda (Solid and Flakes)
Copper Sulphate

Lime (High Grade)

Manganese Sulphate
Paraformaldehyde

Potassium Carbonate (Calcined
and Hydrated)

Potassium Ferrocyanide
Selenium

Sodium Chlorate
Sodium Sulphate Anhydrous
Zinc Sulphate

And many other Industrial Chemicals

Keebush

U.K. and Overseas manufacturers.

Associated with: P. Leiner & Sons, Ltd., Treforest Chemical Co. Ltd.
Glamorgan Alkali & Acid Co. Ltd., Miskin Lime Co. Ltd., and other

thermal shock.

KEEBUSH

is an acid-resisting constructional material
used for the construction of tanks, pumps, pipes, valves,
fans, etc. It is completely inert to most commercial acids;
is unaffected by temperatures up to 1306°C; possesses a
relatively high mechanical strength, and is unaffected by
It is being used in most industries where
acids are also being used. Write for particulars to—

KESTNER’S

5 Grosvenor Gardens,

London, S.W.I
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One of the many valuable properties of ‘Araldite’ epoxy surface coatings is extraordinary adhesion to metals. Other
characteristics of these versatile resins include toughness combined with flexibility, abrasion resistance combined with the
capacity to withstand moisture and chemical attack. These are some of the properties that account for the widespread and
increasing employment of ‘Araldite’ epoxy resins for coating wires and the insides of collapsible tubes, for protecting food
processing machinery as well as chemical plant and metal components exposed to severe conditions of use.

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

‘Araldite’ epoxy resins have a remarkable range of characteristics and uses
They are used

* for bonding metals, porcelain, glass, etc. %

for casting high grade solid electrical insulation. *

for impregnating, potting or sealing electrical *
windings and components.

for producing glass fibre laminates.

‘Araldite’ EBEREEA

for producing patterns, models, jigs and tools.
*

as fillers for sheet metal work.
*

as protective coatings for metal, wood and
ceramic surfaces.

“Araldite’ is a registered trade name

Ae ro ResearCh Limlted A Ciba Company. Duxford, Cambridge. Telephone: Sawston 2121

AP.264-2124
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International Combustion Group — 180 Mirvale Chemical Co., Ltd. — Simon, Richard, & Sons, Ltd. —
254 Mitchell, Cotts & Co., Ltd. — 344 Southern Instruments Computer
Isopad Ltd. 591 Mond Nicl%a:l Co., Iftd.,(;l'he — i = Divisiocn T 58—8
246 Jackson, Hi Liverpool) Ltd. — Monsanto Chemicals Ltd. — pencer Chapman & Messel Ltd.

214 ]ackzgﬁ, J. e(r;r’yg(c é‘;orfkm) Ltd. — Morgan Crucible Co., Ltd., The — Stabilag Co., Ltd., The 620
245 Jenkins, Robert, & Co., Ltd. - 200 Moritz Chemical Engineering 396 Stanton Instruments Ltd. —
249 Jenkinson, W. G., Ltd. — Co., Ltd —_ Staveley Iron & Chemical Co.Ltd. 592
3 Jobling, James A., & Co., Ltd. 591 | 181 Neckar Water Softener Co.Ltd. ~— | 212 Steel, J. M., & Co., Ltd. 583
Johnson, S. H., & Co., Ltd. 582 Front Cov. Stockdale Engineering Co., Ltd. —
166 Johnsons of Hendon Ltd. — | 268 Nederlandse Emballage Ondeer- Stonehouse Paper & Bags Mills —
267 Jones, Tate & Co., Ltd. 584 neming Gebr. de Wilde N.V. — g:r%:ﬂg:hﬁlgeg Lﬁf& —
228 K.D.G. Inst ts Ltd. - 221 Negretti & Zambra Ltd. — urge, o) - -
78 KW Ch:riil;:l;‘lgell:tfi. _ New Metals & Chemicals Ltd. — | 25! Sutcliffe Speakman & Co., Ltd. —
Kaylene (Chemicals) Ltd. — Newnes, George & Co. Ltd. — | 279 Taylor Rustless Fittings Co. Ltd. 590
2 Keith Blackman Ltd. — | 276&277Newton Chambers& Co. Ltd. — [ 235 Tenaplas Sales Ltd. —
278 Kernick & Son Ltd. — | 239 Nicolson, W. B. (Scientific 218 Thermal Syndicate Ltd., The —
395 Kestner Evaporator & Engineering Instruments) Ltd. — 196 Thomas & Bishop Ltd. —
Co., Ltd. 177 Nordac Ltd. — Thomason, W., & Sons Ltd. 620
Kestner Evaporator & Engineer- 211 North Thames Gas Board 145 Thompson, John (Dudley) Ltd. —

ing Co., Ltd. (Keebush)
Key Engineering Co. Ltd. The
Kier, J. L., & Co., Ltd.
Kleen-e-ze Brush Co., Ltd.

Lankro Chemicals Ltd.

Laporte Chemicals Ltd.

Lavino (London) Ltd.

Leda Chemicals Ltd.

Leek Chemicals Ltd.

Leigh & Sons Metal Works Ltd.

Leitch, John W., & Co., Ltd.

Lennig, Charles, & Co. (Great
Britain) Ltd.

Lennox Foundry Co., Ltd.

219 Light, L., & Co., Ltd

274 Lind, Peter, & Co., Ltd.

Cover London Aluminium Co. Ltd. The

278 Lord, John L., & Son

Machinery (Continental) Ltd.

Mallinson & Eckersley Ltd.

Manesty Machines

Marchon Products Ltd.

Marco Conveyor & Eng. Co. Ltd.

Matthews & Yates Ltd.

May & Baker Ltd.

Measuring & Scientific Equip-

ment Ltd.

Meigh Castings Ltd.

Cover Metal Containers Ltd.
Metalfiltration Co., Ltd.

G/Cd Metalock (Bmam) Ltd.

Metcalf & Co.

Metropolitan - Vickers Electrical

Co., Ltd.
Middleton & Co., Ltd.

190
257

342
226
168

173

178

5
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Mills Packard Construction Co. Ltd.—

215 Mine Safety Appliances Co. Ltd.

Mirrlees Watson & Co. Ltd. The

194
179

296

6
287

Northern Malleable Foundry
Co., Ltd., The —

Northey Rotary Compressors Ltd. —

NuSwift Ltd. —

Palfrey, William, Ltd.

Paper Goods Manufacturing
Co., Ltd.

Pascall Engineering Co. Ltd. The cov.ii

Paterson Engineering Co. Ltd. The —

Peabody Ltd. —

Penhryn Quarries Ltd. 61_7

320 & 368 Permutit Co., Ltd., The
G/Cd.Petrocarbon Developments Ltd. —

Petrochemicals Ltd. 593
340 Pool, J. F., Ltd.

358
169
242
261

314

G/Cd. Rose, Downs &Thomps.on Ltd.

230
167
269
182
285
255
356
256
350

Pott, Cassels & Williamson
Powell Duffryn Carbon ProductsLtd.

Price Stutfield & Co., Ltd.
Prodorite Ltd.
Production Chemicals (Rochdale)

G/Cd. Power-Gas Corporation, Ltd. The —

Ltd.
Pye, W. G., & Co., Ltd.
Pyrethrum Board of Kenya

Q.V.F. Ltd.

Reads Ltd.
Richmond Welding Co., Ltd
Robinson, F., & Co., Ltd

[l

RotometerManufacturmgCo Ltd.
St. Helens Cable & Rubber Co. Ltd.
Sandiacre Screw Co., Ltd., The
Scientific Glass-Blowing Co. The
Shaw Petrie Ltd.

Sheepbridge Alloy Castings Ltd.
Shell Chemical Co., Ltd.

Siebe, Gorman & Co., Ltd.
Sigmund Pumps Ltd.

IIIIIIIIIIIII

198
197
160
259

247

192
241

263
161
162

185
260
182
217
196
163

186
273
194
172
268

220
184

281
225
226

Todd Bros. (St. Helens &
Widnes) Ltd.

Towers, J. W., & Co., Ltd.

Trent Valve Co., Ltd.

Tungstone Products Ltd.

Unifloc Ltd.

Unilever Ltd.

United Coke & Chemicals Co. Ltd. 5.

United Filters & Engineering Ltd.

Vaughan Crane Co. Ltd. 5

W.E.X. Traders Ltd.

Walker Extract & Chemical Co. Ltd —

Wallach Bros. Ltd. —
586

Ll
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Waller, George .& Son Ltd.
Walley, s La

Wallis, Charles, & Sons (Sacks) Ltd. —
Ward, "Thos. W., Ltd.

Watson, Laidlaw & Co., Ltd. —
Wells, A. C., & Co., Ltd. —
Wengers Ltd. —
Whessoe Ltd. =—
Whitaker, B., & Sons Ltd. cov. ii

Widnes Foundry & Engineering
Co., Ltd.
Wilkinson, James, & Son, Ltd.
Wilkinson Rubber Linatex Ltd.
Willcox, W. H., & Co., Ltd.
Williams, & James (Eng.) Ltd. 5
Wilson, Edward, & Son Ltd.
Wilde, Gebr. De Nederlandse
Emballage Ondernemming N.V. —
Wood, Harold, & Sons Ltd. —
Worcester Royal Porcelain Co.,
td., The —
Worthington-Simpson Ltd. 589

(&1

Wynn (Valves) Ltd.
Yorkshire Tar Distillers Ltd.
Zeal, G. H., Ltd. —

ALL GRADES
FOR
ALL TRADES

Werite for samples and quotations.

Telephol
Woolwnch I 158 (2 lines)

Decolorising CARBON

HIGHEST EFFICIENCY
LOWEST PRICES

Granular Carbon for Solvent Recovery
Regeneration of Spent Carbon

FARNELL CARBONS LIMITED
CONDUIT ROAD, PLUMSTEAD, LONDON. S.E.I8

Scofar, Wol, London

Telegrams :

@ SPECIALISTS

e  Wakefield -
TEL. WAKEFIELD 3857

CALDER VALE
GLASSWORKS LTD

Calder Vale Rd.

Yorks

IN @

Carboys ° Demijohns
Winchesters
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If you have a solvent problem,

one of the I.C.l. chlorinated hydrocarbons
. may provide the solution

Non-inflammable
Chlorinated Hydrocarbons

Solvents with a wide range of application, including metal
degreasing, dry-cleaning, paint removal, and the extraction of

oils, fats, waxes, pharmaceuticals and other fine chemicals.

Available from :
IMPERIAL CHEMICAL INDUSTRIES LTD.
LONDON, S.W.lI
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G OIL FREE (B [T =

EIR COMPRESSORS Rockets and
Displacement range 13 to 136 We also manufacture— . . .
e e (gpided Missiles

C.F.M. for continuous duty @
Starters, Reducing Valves,

60 PS.l. pressure or 80 P.S.I
pressure intermittently.

Available in single, twin, four

cylinder models. Pneumerstats and Pneumatic

JOHN HUMPHRIES

INTENDED in the main for engineers and
technicians, this complete survey of present-
i 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.

Stroke 4° Bore 5" accessories.

31s. (postage paid)

Please write for leaflets Nos. 4 and 20

GLOUCESTER - ENGLAND Bouverie House * Fleet Street * London - EC4

TELEPHONE: GLOUCESTER 24021-2-3 * TELEGRAMS & CABLES: "COMPRESSOR GLOUCESTER"
K/WJ 1915 _ —

WILLIAMS & JAMES (ENGINEERS LIMITED) Ernest Benn Limited

=i==

V-

—
N
N

NN

FILTER CLOTH AND PAPER

Filter Cloth made up into press cloths and bags

in Cotton, Nylon, Terylene, P.V.C., Jute and

other fibres. Filter Papers cut and punched for
any purpose.

T

) S.H. J()HNSON&CO Ltc

o Chemical Engmeers Y Carpenters Road - London * E.I5 J._ll“,L
Telephone: MARyland 7431 (6 lines) Telegrams: Filtrum, Easphone, London.
Australia Canada South Africa
SWIFT & Co. (PTY) LTD., DOMINION SCOTT BARRON LTD., THE DRYDEN ENGINEERING CO.
Geelong House, 629 Eastern Avenue, (PTY) LTD.,
26/30 Clarence Street, X Preston House
Sydney, New South Wales. Toronto, 2. P.O. Box 815, Selby, Johannesburg.
‘ ‘
[RESENER
V > >N,
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ORGANIC DYESTUFF
INTERMEDIATES
AND
DYELINE CHEMICALS

ADIPIC ACID
MONO AND DI-CYCLOHEXYLAMINE

DIHYDROXY NAPHTHALENES

Write Dept. A/| for full technical details.

o

R
PR =

J.M.STEEL & CO.LTD.

36-38 KINGSWAY, LONDON, W.C.2 Tel. HOLborn 2532/5
Branch Offices:

5| SOUTH KING ST., MANCHESTER 2.  Tel. Deansgate 6077/9
45 NEWHALL ST., BIRMINGHAM 3. Tel. Central 6342/3
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JONES, TATE X CO,, LTD
VICTORY WORKS BRADFORD

TELEPHONE BRADFORD 28348/9 TELEGRAMS VALVE BRADFORD

ATE SOLENOID - OPERATED
SEMI - BALANCED VALVES

Size range:
Pressure range:
Enclosures:

Electric supplies:

Body ends:

Valve action:

Special features when
required:

Constructions suitable for:

6 April 1957

3" to 4” bore

5 to 200 Ibs. p.s.i.

Totally dustproof, weatherproof,
watertight, flameproof (FLP3265, etc.)

Steam, water, air, spirits, oils or
chemicals

A.C.: Single-phase up to 500 volts
D.C.:20 volts to 250 volts, non-standard
250/500 volts

Flanged or screwed to requirements
To open or close upon energisation
Manual operating means

Auxiliary switchgear

Latched-in electrically released

TANTL |

WWS&' ¢ Jetiesegs
handlirng Covtosdves

Tantiron, the registered trade name applied to Silicon iron
Castings, was first cast and produced on a commercial scale
by The Lennox Foundry Co. before 1910, so we are well
justified in our claim that it is the first—and still the best—
high silicon resisting iron.

Tantiron is manufactured into Pumps, Valves, Dephlegma-
tors, Pipes, Cocks, Absorption Towers, Pans, Reaction
Vessels, Coolers, etc.

Tantiron resists most of the known persistent corrosive
agents.

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

LENNOX FOUNDRY CO. LTD.

Tantiron Foundry, Glenville Grove, London, S.E.8

L1 CO0ON I RON

u\mu\vN
0 GALLON
ING VESSEL
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Marking out a cast iron cylinder 9° 0 internal diameter by 6" U deep.
Length over rectangular branches 10’ 3

CASTINGS
FOR
SPECITALISED
PLANT

Widnes Foundry & Engineering Co. Ltd., has the
facilities, the men and the experience to produce

the most intricate and accurate special purpose
castings for the Chemical, Oil, Food, Atomic and
allied industries.

ESTABLISHED 1841

WIDNES FOUNDRY &
ENGINEERINGCL??

LUGSDALE ROAD - WIDNES - LANCS

'PHONE - WIDNES 2251/4 and 2889 - 'GRAMS - ‘FOUNDRY - WIDNES' ghecial cast iren vessel supplicd to Atomic
i Energy Authority. 5’ 8" outside diametar
X 63" high. Weight 30 tons.

W42
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EXHAUSTERS
BLOWERS =
BOOSTERS
COMPRESSORS

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

We know how to build them.

GEORGE WALLER & SON, LTD. Brimesepybo N1
PHENIX IRON WORKS, STROUD, GLOS.  wacrim,

CHEMICALS FROM COAL

NAPHTHALENE crude whizzed

ANTHRACENE  40/459,
crude paste

Enguiries to:-
UNITED COKE & CHEMICALS COMPANY LTD.
(SALES DEPARTMENT 34) 34, Collegiate Crescent, Sheffield, 10
Telephone: Sheffield 63025 Telegrams: ‘Unichem’ She/freld

THE UNITED

COMPANIES '8

UCC4
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BRABY DRUMS

chosen for TRANS-ANTARCTIC EXPEDITION

For packaging the vital supplies of Aviation

Spirit, Motor Spirit, Diesel Oil, Lubricants
and special products to be used by the
Expedition, the British Petroleum Company Limited relied on Braby Steel Drums of 40 and
45 gallons capacity. A total of approximately 2,000 drums were used, some being on the M.V.

“Theron” and others on the M.V. “Magga Dan.”

Braby ‘ REGD.” Steel Drums for use as returnable or non-returnable containers are made in a
wide range of sizes, types and weights. All types can be supplied with painted exteriors and certain
types can be attractively decorated to Buyers’ requirements, which may include names and trade

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

BRABY Steel Drums being loaded onto M.V.*“MAGGA DAN™ BRABY Steel Drums on M.V. “THERON™ waiting to be unloaded at Shackleton
at London docks. Base in the Weddell Sea.
(Phatograph by courtesy of The British Petroleum Company Limited.) (Photograph by courtesy of The British Petroleum Company Limited.)

ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED
HAVELOCK WORKS. AINTREE, LIVERPOOL, 10. TeLEpHONE: AINTREE 1721
OTHER PACTORIES AT: London Works, Thames Road. Crayford, Kent. TELEPHONE: Bexleyheath 7777
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151
Ashton Gate Works, Bristol, 3. TELEPHONE: 64041. And Falkirk
OTHER OFFICES: 352-364 Euston Road, London, N.W.l (Head Office). TELEPHONE: EUSton 3456
PRODUCTS 110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MANsion House 6034

Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: 26509
Palace Street, Plymouth. TELEPHONE: 62261
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UPLIFT IN THE PRACTICAL SENSE
is the basis of all

Uou@og

Lifting gear products.
It also gives intellectual

pleasure to see a typical
hoistblock as illustrated
here doing its work so well
and with so little trouble
and expense.

@ Good counsel on lifting
and handling from

THE VAUGHAN CRANE CO. LTD.
MANCHESTER 12 ENGLAND

Telephone EASt 2771

ACIDS ---:----

OLEUM |

SULPHURIC i

SCIENTIFICALLY Ry i

FEEFARED  FOR == HYDROCHLORIC |
TRANSPORT- ’

ANYWHERE NITRIC i

, DIPPING  ACID |

SUPPLIED IN ANY DISTILLED WATER I

QUANTITY AND R I

PACKAGE
SPENCER CHAPMAN & MESSEL
L HE - - O B B B O w 45 PARK LANLéM"TEzONDON W.lI

Tel: GROsvenor 4311 (4 lines)
Works: SILVERTOWN E.é
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put it to
the test!

These new pumps open up an extensive
range of acids, alkalis and slurries to econ-
omical pumping. They are constructed in
18/8/3 Stainless Steel for mildl§ corrosive
liquids or in WORTHITE, a super-resistance
alloy steel enabling Sulphuric Acid to be
pumped with negligible corrosion loss. Also,
there is the added advantage of easy inter-
changeability of the Stuffing Box Packing
with two types of Mechanical Seal to suit
different processes — plus the embodiment of
the well-known Worthington-Simpson
** Monobloc ™ construction which means few
parts, lower costs, less wear and easier
installation.

JORIHTN

CHEMICAL AGE

MONOBLOC CONSTRUCTION

with all affected parts in
18/8/3
STAINLESS STEEL

for mildly corrosive liquids
or where contamination and
discolouration of the liquid
must be avoided

ALSO AVAILABLE IN

WRITE FOR SPECIMEN
15" DISCS AND TEST
THESE MATERIALS
UNDER YOUR OWN
SITE  CONDITIONS

‘WORTHITE’
a new alloy steel with exceptional
to many acids, alkalis

resistance

and slurries

S
e ‘

D

‘\\.\\\\\\\\\\\\\

@ﬂ]@@ﬂ JEAL PULPS

WIDE RANGE

AVAILABLE

WORTHINGTON-SIMPSON LIMITED NEWARK NOTTS
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. . . the highly activated
Carbon for ALL

Decolourisin g purposes

THE CLYDESDALE CHEMICAL CO. LTD.

1492 QUEEN STREET - GLASGOW C.I Phone: CENtral 5247/8

Grams: “Cactus’’ Glasgow

o

[
& Stainless Steel Plant and Holloware

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

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

Ask for our leaflets.

The Taylor Rustless Fittings Co. Ltd.

Leeds 638711/2 Head Office:—Ring Road, Lower Wortley, Leeds, 12
k Abbey 1575 London Office:—14, Great Peter Street, London, S.W.1
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‘PYREX’ Beakers and

Flasks last longer. ..
because they are stronger

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

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

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

® You'll find* PYREX' evervwhere, from the school
to the research institute. Everybody recognises
the * PYREX quality, and all appreciate the handy
carton packs. Insist on ‘PYREX® to cut down
your breakages and reduce your costs.

‘PYREX’ mi‘;

THE BRITISH
LABORATORY GLASSWARE

JAMES A JOBLING & CO LTD

Wear Glass Works Sunderland

THE ONLY MAKERS OF PYREX' BRAND GLASS IN THE UNITED KINGDOM
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—1SOJACKETS

Eleetrie Heating
& Lagging Units

for Pipes &
Columns

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

Cut-outs can be provided, special
shapes can be catered for, like the
double curved swan necked

jacket shown in the illustration,
heat input can be graded.

For flameproof
areas, Isojackets
type FJM are made,
using steel sheathed
heating elements,
flameproof termina-
tions and controls.

|
Please ask for leaflet |
JAC, and descrip- 1
tions of our other
electric surface I
heaters for vessels,
drums, valves, as I
well as Isotapes for
pipe lines. I
Do call at our i —_— -
exhibition stands:

1
Electrical Engineers, Earls Court, No. M7. 9-13th April
Instrument Exhibition, Olympia, No. 920. 7-17th May

|
Py LA Limited )

At new factory:
Barnet By-Pass, Boreham Wood, Herts. Phone: ELStree 2817/9
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GLASS ENAMEL LINED
CHEMICAL

PLANT

Bamogh o

A Complete Plant
or a Single unit

T. & C. CLARK & CO. LTD.
WOLVERHAMPTON

Grams: Clark, Wolverhampton. Tel: 20204/5
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If you have an EFFLUENT or SEWAGE
TREATMENT problem we can be of assistance
We are Manufacturers of ALUMINIUM
SULPHATE—the use of which is frequently
an essential step in the process of
producing a satisfactory liquid effluent.
May we examine your present
effluent and offer our advice?

"ALUMINA .~

IRON BRIDGE WORKS [ eng~

WIDNES. .Ancs. 53;‘;‘

THE STAVELEY

COMBINATIONS OF
PROCESSES PRODUCE

STAVELEY

IRON & CHEMICAL CO LTD

the twelve
labours

The second task given to Hercules
by Eurystheus was to round-up and
destroy the wild man-eating horses—
and their cruel exploiter, Diomedes,
King of Thrace.

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

CHEMICALS
FOR INDUSTRY

near CHESTERFIELD




6 April 1957 CHEMICAL AGE 593

POLYETHYLENE GLYCOLS

used in the manufacture and formulation of a

wide range of important products, including

dyes

morpholine
non-ionic detergents
spinning lubricants
foam stabilizers
shampoos
accelerators
synthetic lubricants
hydraulic fluids

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

Full information and samples on request to:

OXIRANE LIMITED

A wholly-owned subsidiary of Petrochemicals Limited

SOUTHERN DIVISIONAL SALES OFFICE
76 STRAND, LONDON, W.C.2.

Telephone : COVent Garden 3011 170 Piccadilly, LOIldOl], w.1.
Telephone: MAYfair 6618
NORTHERN DIVISIONAL SALES OFFICE

144/146 DEANSGATE, MANCHESTER 3
Telephone: Blackfriars 4852
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with
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 64212

Manufactured by

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

of uranium from Canada for the expanded UK nuclear power pro-

gramme, This announcement was made last week after the Prime
Ministers of Britain and Canada met in Bermuda for joint talks. At the
same time the Atomic Energy Authority in London announced its readi-
ness to buy annually in the Rhodesian Federation chemical concentrates con-
taining 500 tons of uranium oxide.

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

The importance of the Canadian-UK uranium agreement is that it will
allow the UK to develop her nuclear programme to the fullest possible
extent. Prior to this the US had first call on almost all Canada’s uranium
production, which prevented the UK coming to any arrangements with
Canada.

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

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

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

IN THE NEXT FIVE YEARS Great Britain is to buy 115 million dollars’ worth

Short tons

Canada 14,500
us 10,000
South Africa and Belgian Congo 5,500
Australia and others 3,000

Total 33,000

No lack of demand for uranium is expected. Indeed, it has recently been
estimated that 50,000 tons of the metal will be required to supply the 27-
megawatt capacity nuclear power programmes of the UK, the Euratom
countries, Japan and the US alone, which covers periods ranging from eight
to ten years as from this year. The expanded UK nuclear programme alone
will require the use of between 7,000 and 10,000 tons of uranium metal for
the initial charges of uranium fuel for the reactors of the 19 nuclear power
stations.  Altogether it is estimated that UK uranium fuel reauirements for
peaceful purposes will be at least 13,000 to 14,000 tons of the metal during
the next eight years up to 1965.
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NEW INDUSTRIAL CHEMICALS

NVESTIGATIONS by the chemistry department of

Birmingham University on fluorine compounds may well
provide the chemical industry with new raw malerials for
producing fibres, plastics, lubricants and dryers.

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

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

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

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

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

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

FOOD DYES IN THE US

IN CHEMICAL AGE of 29 September 1956 (p. 574) it was
reported that the US Food and Drug Administration had
prohibited the use of the coal-tar dyes FD & C Orange 1
and 2 and FD & C Red 32. Now it is likely that four more
dyes used in food, FD & C Yellow Nos. 1, 2, 3 and 4, will
be banned from use if the Food and Drug Administration’s
proposed rule goes into effect.

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

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

Top priority has been given to FDA's current investi-
gation into the more widely used food colours and parti-
cularly to the above mentioned yellow dyes. Yellow Nos.
3 and 4 in the US are mainly used in margarine and other
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dairy products such as cheese, and in 1956 the FDA certi-
fied 27,000 Ib. of Yellow No. 3 and 38,000 Ib. of Yellow
No. 4. A comparatively small amount of Yellow No. 1
was certified (1,100 1b.) mostly for export while no Yellow
No. 2 was produced in 1956.

In the US, the National Milk Producers’ Federation state
that coal tar yellow dyes are little used today in butter.
Margarine manufacturers have not commented on the pro-
posed ban. It is suggested by an US industry spokesman
that FDA's tests have been carried out at too high a level
and it is considered that at normal levels of use no harm
has or will result from these four yellow dyes. US dye
manufacturers will, it is believed, propose legislation to
define clearly FDA's right to establish levels of use and
tolerances for food colours. For the present, the industry
will oppose the FDA proposed ban.

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

CO-OPERATIVE GROUP RESEARCH

BY MEANS of a series of surveys the National Science
Foundation of the US hopes to provide the first overall
view of scientific research and development in the US.

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

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

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

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

MOTHPROOFING OF WOOL

According to a statement by Mr. T. G. Carter, chairman
of the Australian Wool Bureau, scientists of the Inter-
national Wool Secretariat are reported to have developed
a process which successfully mothproofs wool. Details of
the process are to be announced within six weeks.
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UK Synthetic Rubber Output will Total
80,000 tons by end-1958

Dunlop Director at London Symposium

ITH plants now coming into

operation and new ones soon (0

be built the UK will shortly be
essentially independent of other countries
for the supply of synthetic rubbers. By
the end of next year, British synthetic
rubbers of various types will probably
be manufactured at the rate of over
80,000 tons a year.

This was stated by Mr. E. A. Murphy,
director of research, central research
division, Dunlop Rubber Co. Ltd., at the
first  International  Synthetic  Rubber
Symposium, held in London last week (sce
also CHEMICAL AGE, 30 March page 559).

Speaking of the future outlook, Mr.
Murphy said that although the largest
competitor of natural rubber, GR-S, was
not able to replace, for example, large
truck tyres, scientific progress did not
stand still. He referred to the reports on
polyisoprene and polybutadiene rubbers
now in the early stages of development
and to the introduction of new catalytic
methods which yield polymers of greater
molecular precision. Of greatest interest in
this field was the work of Ziegler and
Natta on the polymerisation of olefines
and diolefines, the Alfin polymerisation of
dienes, and the polymerisation cf
olefines on solid bed catalyst systems in
the Standard Oil of Indiana and Phillips
processes, Olefines generally gave high
melting, crystalline and fibre-forming
polymers with these new catalyst systems
but it was possible to prepare catalysts
which, although still possessing the
desirable features of directive catalysts,
gave rubbery polymers. It was these
materials which were of considerable
potential interest because of the low cost
of the basic olefinic materials, such as
ethylene and propylene, from which they
are derived.

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

Ameripol SN Rubber

A paper by the B. F. Goodrich
Research Centre Staff for Goodrich-Gull
Chemicals Inc., was presented by Mr.
Robert P. Kenney, European director,
chemical activities, B. F. Goodrich Co.
This dealt with Ameripol SN (cis-1,4-
poly-isoprene), produced by polymerisa-
tion of isoprene using a Zicgler-type
catalyst.

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

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

To date two groups of 11x20 heavy-
duty bus and truck tyres have been made
and tested and more than 2 million miles
of road testing has been carried out with-
out a failure. It is considered that Ameri-
pol SN is a potential replacement for all
or part of natural rubber in tyres.

New Italian Elastomers

Preparation of linear polymers was the
subject chosen by Professor Giulio Natta
of the Industrial Chemical Institute, Milan
Polytechnic. Partially isotactic (20.25 per
cent crystalline) polymers of alpha-
olefines, consisting of stereoblocks, show
in orientated state elastic properties
(reversible elongation of 100-200 per cent)
and high tensile strength, as a conse-
quence of a chain aggregation (acting as
a  physical thermolabile vulcanisation)
connected with crystallinity.

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

Self-reinforced Elastomers
Chemical, physical and rheological pro-

perties of self-reinforced elastomers were

described by E. E. Gale, of the Sales and

Technical ~ Service Division, Polymer
Corporation, US.
Cis-trans

Ratio of 1,4-Polybutadienes

Physical properties of vulcanised 1:4-
poly butadienes ranging from 95 per cent
cis to nearly 100 per cent trans configura-
tion have been investigated by Dr. Gerard
Kraus, of Elastomer Reinforcement
Research Phillips Petroleum Co., with
co-authors Dr. J. N. Short and Mr.
Vernon Thornton. Vulcanisates of all
1.4-polybutadienes with 15 per cent or
mote cis content are rubbery at ordinary
temperatures. Polybutadienes having 93
per cent of trans content yield tough
leathery  crystalline  vulcanisates  at
80°F which at moderately high tempera-
tures become rubbery.

Cis-forms have been found to have
cxcellent resilience and low hysteresis
even at temperatures of —40°F. Poly-
mers with 87 to 82 per cent cis content
remain rubbery down to their brittle point
(Ca-85°C). Vulcanisates of 70 to 80 per
cent trans-polybutadienes show crystal-
linity over a wide range of temperatures.
Resilience at low temperatures is said to
be somewhat better than GR-S,
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1913 By this time several UK patents
covered production of diene mono-
mers; progress had been made in
their polymerisation.

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

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

1936 ICI begin major research project
to become free of IG Farben
patents; most promising rubber
was methyl methacrylate—sub-
mitted to Dunlop for evaluation.
Importance of carbon tetrachloride
as modifier of polymerisation was
discovered; outstanding results
were obtained by copolymerising
2-chlorobutadiene with 1-cyano-
butadiene.

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

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

1952 First batch of cold rubber made.

1953 UK firms began construction of
monomer and synthetic rubber
plants.

* From Mr. E. A. Murphy’s paper.

New Elastomer Family

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

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

Adducts with 85 per cent saturation
levels could be cured in same way as base
polymers. High saturation levels required
actuated or ‘butyl-type’ curing systems.

Synthetic Rubber Auxiliaries

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

New Type Neoprene Latex
Neoprene latices were discussed by
E. P. Hartsfield and a new type of nco-
prene latex—Type 750 which is claimed
to have outstanding stability to storage,
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mechanical action and compounding—
was described. It produces films charac-
terised by low modulus, improved hot
properties and resistance to stiffening due
to crystallisation.

Polyurethane Rubber

Section leader of the main research
laboratory Farbenfabriken Bayer, AG,
Dr. Erwin Muller considered particularly
polymerisation with polyalcohols, such
as glycol and diamines. To achieve tech-
nically valuable properties for every di-
isocyanate the suitable glycol or diamine
had to be found, he reported. New
combination possibilities between di-iso-
cyanates and polymerising agents werc
mentioned,

Oil-resistant Rubbers

Oil resistance of nitrile and acrylic
rubbers was discussed by S. Mottram, and
P. H. Starmer, of the Technical Service
Laboratory, British Geon Ltd. Investiga-
tions have shown that this is dependent
on the chemical nature of the raw
polymer. Properties other than oil resis-
tance may be modified or enhanced by the

New Synthetic Rubber Plant Will Come
on Stream Next Year

HIS new synthetic rubber plant,

shown below as a model, will go on
stream at Hiils, West Germany in
summer 1958, state Chemische Werke
Hiils. It will produce 45,000 tons of cold
rubber a year. Site of the plant now
under construction, measures 600 metres
long by 250 metres. Workforce will total
only 400 as production will be fully
automatic.

The new cold rubber is butadicne
styrene copolymer. The butadiene is made
from n-butane by rehydrogenating using
the Houdry process (this will take place

Finishing
—— I

Polymerisation

Infermediates
Storage

in the foreground).
butadiene  concentration plant  (Esso
process) in which copper ammonia
acetate is used. Next is a storage unit and
then the polymerisation and the process-
ing plant. Finished rubber warchouse is
in the background.

Professor Paul Baumann, managing
director, of the company gave a paper at
the first International Synthetic Rubber
Symposium held in London last week
dealing with the latest developments in
the synthetic rubber field (CHEMICAL AGE,
30 March, page 559).

Behind this is the

s,

Model of the new
synthetic plant
being  built  at
Hiils, West Ger-
many. From fore-
. ground to back are
~ plants for dehydro-
© genation, butadiene
concentration, stor-
age, polymerisation
and warehouse
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incorporation of various compounding
ingredients; e.g., fillers, particularly car-
bon black, improve tensile properties and
plasticisers improve flexibility at low
temperatures.  Blends  with  p.v.e.  are
stated to offer resistance to ozone and
reduce inflammability while retaining
good oil resistance. Blending with other
rubbers improves processing.

Silicone Rubbers

Recent developments in silicone rubbers
were dealt with by Philip C. Servais of
the Silastic section, product engineering
laboratories, Dow Corning Co. and Dr.
I. H. Riley, technical service department,
Midland Silicones Ltd. They stated that
vulcanisation is now possible by the reac-
tion of vinyl groups with sulphur, by the
use of metal catalysts at room tempera-
ture and by irradiation. Extruded or
calendered  silicone  rubber can  be
vulcanised in seconds at 650°F.

Butyl Rubber Vulcanisates

Relationship of polymer structure to
properties of butyl rubber vulcanisates
was the subject of Dr. W. L. Dunkel of
Enjay laboratories with co-authors, Mr.
W. C. Smith and Mr. R. L. Zapp. A
technique was reported which can be
utilised in compounding butyl to obtain
vulcanisates with increased resilience and
improved dynamic properties. This con-
sists of either thermal or chemical interac
tion of the polymer with carbon black.
Co-vulcanisation of butyl with Bunga-S
and natural rubber yields semi-cbonite
compounds.

Butyl_Polymers for Tyres

In a paper on the status of butyl tyres
in the US, Mr. D. J. Buckley reported that
the problem of resilience had been solved
by chemically-promoted heat treatment of
polymer-pigment systems. A butyl latex
ENJ-B-12 which was found to be
applicable as cord treatments for both
rayon and nylon is now available in pilot-
plant quantitics.

Rescarch in vulcanisation rates has pro-
duced accelerated systems showing signi-
ficant rate increases of vulcanisation of
butyl compounds. A new butyl polymer
ENJ-B-11 is said to open up new areas
of compounds capable of rapid vulcanisa-
tion.

Glycerine Increases Vinyl
Polymerisation Rate

RESEARCH at the Polytechnic Institute of
Brooklyn, New York, has shown that
glycerine has a marked effect on the
reaction rates of diffusion controlled
chemical reactions. Glycerine increases
the local viscosity of the reaction solution

and hence influences the velocity of
reaction.
Results  show that increasing the

glycerine content markedly alters the rate
of polymerisation of vinyl compounds, the
rate of clotting of blood, the fluorescence
of diphenyl methane dyes and the rate of
photobleaching or dyes.

Both the rate of vinyl polymerisation
and the molecular weight of the resultant
polymer are increased by the introduction
of glycerine.
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UK Chemical Exports
& Imports in Jan./Feb.

EXPORTS
QUANTITY VALUE
Jan.[Feb. | Jan./Feb. | Jan./Feb. | Jan./Feb.
1956 1957 1956 1957
INORGANIC

Acids . Cwt 32,463 40,156 97,790 102,807
Copper sulpl\uo Tons 10,471 4,902 11,139,551 454,434
Sodium hydroxide . Cwt. |1,037,875 | 835,718 |1,211,538 | 1,038,632
Sodium carbonate ” 762,649 | 711,091 | 489,63 96,776
Aluminium oxide . Tons ,869 4,749 91,851 157,537
Aluminium sulphate .« 6,398 4612 96,956 68,979
Other aluminium cpds. ” 676 587 28,835 25,268
Ammonia . . . Cwt. | 17,158 11,785 61,736 40,79!
Ammonium cpds. (not

fertilisers or bromide) . Tons 3,729 3,457 | 144,027 128,838
Arsenical compounds " 49 782 37,679 57,415
Bismuth compounds . Lb. 58,886 64,470 51,253 54,596
Bleaching powder . Cwt. 83,374 37,988 | 128,194 68,894
Hydrosulphite 7 4 7,073 22,023 55,421 174,585
Other bleaching materials 18,462 20,117 80,666 2,417
Calcium compounds 55,533 52,343 | 112,258 110,293
Carbon blacks . 74,866 | 126,265 | 261,651 450,129
Cobalt compounds . ”» 2,887 1,990 | 127,114 101,982
Iron oxides (:hemucally

manufacture . o 17,450 | T 14,829 63,093 45,251
Lead compounds . " 5,973 6,194 39,857 40,257
Magnesium cpds. (nes) Tons 2,186 2,787 | 109,419 137,817

ickel salts . . Cwt. 9,792 | X15,240 | 97,593 159,316
Potassium cpds. (not

fertilisers or bromides) " 7,531 6,993 82,609 79,090
Sodium bicarbonate . 2 121,442 | 108,941 108,069 98,645
Sodium phosphates . " 9,649 | 29,115 45,633 127,464
Sodium silicate . " 58,6 59,059 51,050 52,236
Other sodium cpds. . " 236, 6I7 229,337 | 5345870 | 591,027
Tin oxide . ” 814 B 31,341 64,188
Zinc oxide . Tons I ,200 . 93,898 77,624
Other inorganics (nes) . . —_ 735,240 835,112

ORGANIC
Acids, anhydrides & salts &

esters . s Cwt. —_ —_ 224,844 | 216,733
Glycerine " 14,936 25,264 | 163,841 226,478
Ethyl, methyl, etc., alcohols ’

& mixtures (nes) - —_ —_ 196,245 243,582
Acetone . . . Cwt. 31,388 | 20,490 | 7’373 4,664
Citric acid . s m 5,384 11,157 | 53224 |o7 586
Gases, compressed, liquid ”

or soli . . . . — — 177,309 298,972
Phenol . . . Cwt. 19,886 | 27,185 | ||g856 179,662
Salicylates . . Lb.| 116,084 | 213,813 37.736 60,658
Sodium compounds . Cwt. 5,757 4,739 59.048 66,260
Sulphonamides, not pre- >

pared . . Lb.| 145,678 | 271,956 | 10,451 192,935
Dyestuffs intermediates Cwt 12,726 18,919 | 23485( 271,376
Organic compounds (nes) . -— — [a118,501 | 2,638,741
Total elements & cpds. _ — 0,775,108 10,500,051
Coal tar . : . . Tons 20,054 14,094 | ja1,179 138,662
Cresylic acid . . . Gall. | 472,138 [ 509,741 | 143764 187,340
Benzol . . . P— 3,811 1,559 1,560 7
Creosote oil . » [2,336,211 (3,169,163 | |51 104 216,470
Other mineral tar & crude ’

chems. from coal, petrol-

eum & nat. gas . Cwt, 46,828 | 41,148 | 105572 94,864
P:;mon: dyestuffs PR ,337 4,294 | 202203 177,771
Other syn. dyestull; &

compounds . P 36,241 41,543 1,613,319 | 1,814,055
Synthetic pigments . . 3,668 ,854 | 19,434 155,594
Veg. & animal dyamg ex-

tracts . o 41 907 21,640 28,495
Tanning extracts i 17,043 21,811 79,696 99,420
Pigments, paints & var-

nishes . . . —_ —  |3.712,398 | 3,870,047
Drugs, medicines, etc. —_ — 16,020,270 | 6,248,627
Ammonium nitrate ferti-

lisers . ons 1,165 71 35,974 2,546
Ammonium sulphate P 14,836 3,068 | 285,927 58,456
Phosphatic & potassium " —_ e 16,802 10,439
Other manulacturad ferti-

lisers . % * _ —_— 141,399 138,908
Explosives . - . . —_ —_ 1,863,930 | 1,755,425

PLASTICS MATERIALS
Phenol & cresol lorm:lda-

hyde resins . Cwt. 11,062 8,8l 70,031 71,996
Urea lormaldehyda resms " 46,000 45,310 | 203,036 220,176
Vinyl resms, unplasticised » 21,988 28,782 | 237,375 248,883
Vinyl resins, plasticised " 19,852 15,987 | 258,644 190,116
Other vinyl resins . . 27,159 31,669 | 320,537 434,359
Moulding powders . " 112,629 | 158,377 (1,416,064 | 2,030,846
Sheet, rod, tube, film & foil ., 60,757 | 62,885 1,480,235 | 1,474,119
Insecticides, fungicides &

weedkillers . 5w 99,925 74,433 | 956,407 913,995
Carbons, decolorising or

activated " 12,218 14,328 | 53,354 59,220
Tetra-ethyl lead anti-knock

compoun all. | 820,464 (1,007,352 |1,733,658 | 2,195,805
Other ehamnuls (nes) . —_ — (2,189,994 | 2,939,511

599
IMPORTS
QUANTITY VALUE
Jan./Feb. | Jan./Feb. | Jan./Feb. | Jan./Feb.
1956 1957 1956 1957
INORGANIC
Acids . . Cwt. 19,100 14,210 53,268 42,659
Al. oxide abrasives . . Tons 3,552 1,976 | 214,712 148,065
Silicon carbide abrasives " 2,333 1,077 | 234,174 109,052
Arsenic trioxide s i 2,381 783 80,21 5,183
Borax refined . . Cwt. 75,860 | 106,517 | 140,414 | 202,947
Calcium carbide W 84,196 | 129,594 | 154,112 [ 242,592
Carbon black (channel) PR 28 084 40,847 | 154,288 227,334
Other carbon black (nor.
acetylene black) . ” 28,932 17,475 | 116,851 64,898
Cobalt oxides . P, 1,407 591 88,082 36,941
lodine . s 5 . Lb. 74,959 | 387,237 37,009 149,155
Mercury . . . . » 227,856 | 325,178 | 256,517 362,416
Sodium, calcium, potas-
sium, lithium Cwt. 14,400 4,675 | 224,196 38,126
Carbonate : W 11,126 22,488 36,486 70,583
Other potassium cpds (not
fertilisers) i 12,559 16,930 60,595 77,569
Selenium Lb. 27,564 | 32,595 | 109,500 188,553
Silicon . . Tons 1,142 1,048 | 162,102 161,582
Chlorate Cwt 16,804 | 20,250 [ 52,257 67,003
Phosphate " 2,358 923 12,056 4,685
Other sodium cpds. , " 53,995 40,385 | 230,152 142,021
Inorganic chemicals (nes) . —_ - 377,348 505,194
ORGANIC
Acids, anhydrides & their
salts & esters . . — —_ 372,263 297,433
Glycerine 3 Cwt. 16,392 10,192 | 127,533 60,
Menthol . Lb. 12,11 55,504 | 26,684 119,880
Naphtha, methyl & alcohols
& alcohol mixtures & —_ 354,109 291,947
Turpentine . . Gall, 92,246 43 155 26,110 12,246
Glycol ethers & esters . Lb. [1,520,253 [1,337.961 | 125,997 125,704
Sodium cpds. . Cwt. 18,6 27,613 | 212,251 292,743
Styrene (menomenc) . Gall. | 670,109 [ 157,990 | 376,641 85,816
Vinyl acetate (monom) Tons 1,448 1,341 | 209,759 158,336
Dyestuffs intermediates Cwt. 1,604 6,814 | 82,8 228,34
Organic cpds. (nes) . — — 2,273,342 | 1,762,173
Syn. dyestuffs & cpds. Cwt. 4,498 6,994 | 396,740 541,631
Dyeing extracts “ iy 2,745 4,371 15,17 33,446
Tanning extracts 5 = 155,175 164,00 593,362 614,107
P|gments (inc. tit dloxlde) “ 18,191 11,019 | 187,015 112,677
Other pigments, paints, etc. s —_ —_ 90,570 157,
Vitamins, salts & esters . . —_ —_ 288,309 | 206,441
Antibiotics . . . —_ —_ 105,580 [ 238,926
Alkaloids . . . . —_ — 201,992 90,417
Basic slag ..« . Tons| 30,274 | 30,780 | 240,68! 2,763
Potassium chloride . . Cwt. 2,075,161 (2,010,138 {1,712,195 | ,732,852
Potassium sulphate . . . 62,220 2,007 3,84 63,983
Other fertilisers . s —_ — 121,011 373,594
PLASTICS MATERIALS ;
Vinyl resins . . Cwt. | 21,978 | 22,671 | 314,136 [ 336,821
Other syn. resins . P 23,231 37,702 | 310,506 531,883
Moulding powders . o 8,125 10,040 | 132,545 137,955
Sheet, rod, tube, film & foil 21,637 | 22,410 | 991,949 1,039,590
Disinfectants, insecticides,
weedkillers, cattle dres-
sings . s 8 . 3,967 9,656 | 144,342 326,137

EXPORTS OF CHEMICAL ELEMENTS AND
COMPONENTS TO PRINCIPAL MARKETS

Jan./Feb. Jan./Feb. Jan./Feb.

195! 1956 1957

£ £ £
Nigeria . . . . 170,134 87,358 81,973
Umon of South Alrlca % i 474,169 505,733 529,025
Rhodesia and Nyasaland 32,9. 56,34 80,666
India . 837,456 942,343 1,276,771
Pakistan . . . . 150,296 73,06! 76,693
Singapore 3 96,884 84,801 114,159
Malaya . . . p 126,753 126,926 151,027
Hong Kong . g i 76,117 5,598 133,599
Australia s ¥ s 557,833 680,682 760,799
New Zealand . . . 208,914 201,070 158,908
Canada % P 271,163 261,866 257,306
Jamaica_ . . 83,311 198,786 179,701
Other Commonwealth 185,137 222,465 219,852
Irish Republic . 233,785 249,070 210,988
Finland . ¥ 152,227 106,949 121,217
Sweden . . - . 296,430 248,935 346,715

Norway . 305,812 204,8 63,8
Denmark 226,439 223,032 208,242
Poland . i 5 61,958 23,371 66,123
Western Germany % p 200,343 169,522 387,640
Netherlands . 312,965 375,093 403,356
Belgium . . = 170,012 194,279 237,388
France . E 40,782 271,779 551,247
Switzerland 111,247 136,622 194,157
Portugal . 42,620 111,508 208,820
Spain 69,627 0,906 105,920
Italy " 236,090 329,442 329,324
Greece 135,895 333,672 24,038
Turkey § 17,311 127,089 58,898
Netherlands Antilles 110,562 40,386 84,777

Egypt . 165,848 146,551

Israel . ¥ 38,170 46,2 92.425
raq - . 7,407 99,333 47,574
Indonesia . . 3 149,099 182,687 09,87
China . ’ v 103,192 21,343 88,985
33,065 72,310 112,158
53,563 49,484 32,038
V] 545,593 535,117 513,738
Mexic [ 120,719 129,971 2,200
Ar;ontmc Republic . . 517,824 63,311 210,528



Y For 107 years without a break, Dart-
moor has housed criminal offenders. For
many years before 1816 it was used to
hold first French and then American

prisoners-of-war. But Dartmoor’s claim
to fame has not rested solely on the fact
that it is ideally sited for purposes of in-
carceration. The buildings were closed
from 1816 to 1846 and then for a briel
interlude of four years—until 1850—they
became a chemical works. Alembic
would like to hear from any reader who
can tell him what prompted this out-ol-
character change, what chemicals wece
made on the ‘ Moor’ and who was res-
ponsible for what must have been the
bleakest chemical works in history.

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

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

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

become one of the country’s most
modern research laboratories.
Y East  Germany’s 250,000 chemical

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

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

The problem is more fundamental and
Sir Miles sees it as a lack of proper
understanding of industrial finances. Who
is to blame? He declares ‘We of the
management classes must accept a large
measure of responsibility. . . . The gap
between employer and employee has
widened alarmingly since world war 2.

CHEMICAL AGE

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

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

Y It would be interesting to see a com-
parison of capital now teing spent by
various industries on new buildings and
plant. Certainly, chemicals would figure
high on the list. An example of recent
*hustle” building in the industry comes
from BB Chemical Co. Ltd., whose new
three-storey office block was opened on
24 March at Ulverscroft Road, Leicester.
From the date of the contract being
signed, the offices were built and ready
for use in the space of 52 weeks.

Y AVERAGE weekly earnings for all
workers in the chemical industry in 1956
is given by the Ministry of Labour as
£10 8s 5d, the lowest rate of a list of
nine industrial groups. Highest paid
jobs (average of all workers) were metal
manufacture (£14 10s 6d) and in the
docks (£13 10s 9d). This might come as
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a surprise to chemical manufacturers who
have always maintained that their work-
ers were comparatively well rewarded.

The position is considerably changed.
however, when the comparisons of aver-
age weekly earnings are confined to adult
men; in this case the chemical industry
figure is £12 0Os 8d, fifth in the list behind
paper and printing (£13 13s 9d); metal
manufacture (£13 8s 0d); engineering,
shipbuilding, electrical (£12 13s 5d); and
vehicles (£12 11s 8d).

% CHEMICAL employers have for long
enjoyed good relations with their work-
people. Latest evidence of this comes
from Billingham, where last week Dr.
S. W. Saunders, joint managing director
of that ICI division, said that one in
cvery three employees had long-service
awards. Mr. T. C. Robinson, engineer-
ing works manager, added that over
7,000 had so far qualified for awards in
the division and that by 1959, about
1,100 men would be qualifying each year.
The division employs a total of 13,000
men.

% StiLL concerned over the Soviet action
in Hungary, Waterford dockers are (o
discuss a resolution calling on them not
to discharge cargoes of Russian potash.
Ships concerned are said to have been
loaded at Hamburg, although their car-
goes originated from Russia and were
said to be ‘ the product of slave labour’.
Many will find this sentiment commend-
able, but one that stems from muddled
thinking for there is no doubt that such
action hits the importing firm as much
as the Soviet Union.

Alenbic

SYNTHESIS OF PENICILLIN
ANNOUNCED BY US CHEMISTS

CHEMICAL synthesis of penicillin  has
now been accomplished at Massachusetts
Institute of Technology by Dr. John
C. Shechan, and Dr. K. R. Henery-Logan.
Dr. Sheehan began his penicillin research
investigations in 1948 and final results
have now been announced in the J. Amer.
Chem. Soc., 11 March issue.

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

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

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

Gibberellic Acid for Research

Small quantitics of gibberellic acid are
now being offered to research workers
interested in plant-growth stimulators, by
Pfizer Ltd.. Folkestone. The Pfizer
organisation produces gibberellic acid by
fermentation processes.

Experimental evidence so far available
in the US indicates that gibberellic acid,
when sprayed on plants or trees, can
result in a doubling or trebling of linear
growth in a few weeks. The effects are
said to be most spectacular with ‘dwarf’
varieties, indicating an important associa-
tion with genetic structure.
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PLASTICS AGAINST CORROSION

Properties and Uses of Synthetic
Materials in Chemical Engineering

ECENTLY, plastics have begun to
Rpluy a substantial part in the pre-

vention and control of corrosion
and, together with rubber compounds,
are probably the most promising group of
materials available to the chemical engi-
neer for this purpose.

Most plastics materials are inherently
resistant to chemical attack and a few of
them, notably polytetrafluorocthylene
(p.t.f.e). are inert to the majority of
chemicals met with in the industrial field.
However, the virtue of corrosion resis-
tance alone does not imply that a particu-
lar material is, or could be, a universal
choice; equally important is the require-
ment that the material can be fabricated
into the structure necessary, whether large
or small, or of complex shape.

One of the principal advantages of
plastics is that they can be produced in
a great variety of forms. Polyvinyl
chloride, for example, can be calendered
to flexible film. or pressed out as rigid
or flexible sheet, or produced in block
form; it can be extruded into flexible or
rigid profiles of virtually any shape—tub-
ing of 15 in. diameter is now common-
place; it can be injection moulded with
accuracy; it can be expanded to give
flexible or rigid sponges; it can be
formulated into pastes for spreading and
coating. Not all plastics are available in
all these forms, of course, neither are
they all as resistant to chemical attack as
p.v.c., but it should be clear that this
versatility is of great value to the corro-
sion engincer, whose problems cover a
very wide range of situations and condi-
tions.

Varying Properties of Plastics

Before dealing  with  the individual
plastics in detail it should be remembered
that there are two principal methods of
varying the properties of plastics: by
‘tailoring’ the basic polymer, or by
judicious compounding of the polymer
with other substances.

Compounding of p.v.e. with  other
materials is now standard practice and,
depending on the additives, compounds
can be produced ranging from soft and
rubbery-like  materials  to  tough and
extremely hard substances. This point
has been stressed in order to make clear
that, while compounding has many
advantages, a major disadvantage is the
fact that the chemical resistance of a
plastics material may often be reduced
by the addition of materials such as
plasticisers. stabilisers and so on, which
are not themselves especially resistant to
chemical attack.

Vinvl Materials: As may have been
gathered, p.v.c. and its associated poly-
mers and compounds comprise the most
important group of plastics at present in
chemical plant. By virtue of its physical
properties it has become the principal
material used by fabricators of chemical
plant and, in general, it is used for all

purposes  where its relatively limited
mechanical strength is not a handicap,
ie. for pipelines, troughs and valves.
centrifugal and axial flow fans and fume
and air conditioning ducting.

An outstanding property of p.v.c. is its
excellent abrasion resistance and because
of this it is being specified for lining
chutes and as backing plates for belt con-
veyors in the chemical industry. Rigid
p.v.c. is used for constructing acid dip
tanks, and for lining steel or concrete
tanks. Until recently it was difficult to
use rigid p.v.c. for lining steel tanks due
to the fact that the coeflicient of expan-
sion of rigid p.v.c. is about seven times
that of steel and this meant that, in
service, rigid p.v.c. linings frequently
broke down due to the stresses set up by
uncqual expansion, particularly where
warm liquids were being handled.

For certain applications loose insert
linings, suitably reinforced, have been
tricd, but these have proved to be
expensive. Where conditions are not too
severe, lightly plasticised p.v.c. linings
have been employed with considerable
success, and another way of overcoming
the difliculty has been to use a laminate
of rigid and soft p.v.c., thus putting a
layer of soft material between the lining
and the metal to take up the differential
expansion. (For oxidising liquids, such as
96 per cent nitric acid, vinylidene
chloride copolymer is used for the upper
layer of the laminate). This, however,
posed certain jointing problems, particu-
larly where very corrosive liquids were
involved.

A major advance has been the recent
introduction of rubber-modified p.v.c.
sheet (weld rod etc.), which has the degree
of flexibility necessary to overcome the
previous difficulties, and this material is
now being used for lining tanks, hoods
and covers which require a high degree

Section of centrifugally cast polythene

effluent drain showing reinforcing bars

hefore pouring of concrete. Courtesy
ICI plastics division

Welding of rigid Vybak p.v.c.

made up from sections of extruded tube

by Extrudex Lid., Bracknell. Courtesy
Bakelite Ltd.

ducting

of protection against chemical attack.

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

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

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

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

For Tank Linings

Applications for polythene which have
so far proved successful include tank
linings (although the problem of differen-
tial expansion has so far tended to limit
the size); extraction hoods and ducting,
and chimneys and wash towers. Over-
shadowing all of these, however, is the
use of polythene piping. Without doubt
this has been a major success and about
6.000 tons of polythene were used in 1956
for this purpose. Early difficultics due to
degradation by sunlight have been over-
come by pigmenting with (usually) about
2 per cent carbon black. Jointings present
no problem and for long pipe runs
standard grades of piping are available
in lengths of up to 500 ft. Cold water,
chemical, and pharmaceutical liquids,
foodstuffs, beer and wine are all conveyed
via polythene piping. Large diameter
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Ducting, cowls and
stacks for a fume
extraction system at
a preserve factory
made from Bake-
lite polyester and
epoxide resins rein-
forced with glass
fibre material by
Mendip (Chemical
Engineering)  Ltd.

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

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

Reinforced Plastics: Undoubtedly one
of the most important developments in
the use of plastics to combat corrosion

iz

Cowling for acid exhaust system made

from rigid p.v.c. in position at the factory
of British Geon Ltd.

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

6 April 1957

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

The properties of resin/glass struc-
tures, however, depend principally upon
the type of resin used and upon the care
taken in fabrication. It has been recog-
nised for some time that, even under the
test conditions of fabrication, results of
tests on physical properties of the cured
laminate frequently reveal a broad
*scatter’, which means that to achieve
a given property the designer must al-
ways allow a disproportionate amount of
extra material, which is wasteful. Even
so, the advantages of resin/glass are
many, and the possibilities very great. As
an illustration of what can be done, a
large tank, 8 ft. by 6 ft. by 4 ft. and 2
stand for it, 10 ft. high, have both been
fabricated in epoxide polyester/glass.
(See CHEMICAL AGE, 2 March. p. 379)
In use the tank contains about 9 tons of
zinc chloride, a corrosive and messy
material  which would rapidly attack
toth tank and stand if these were made
of metal. What is significant, from the
chemical engineering point of view, is not
the mere size of the tank, although this
is impressive enough, but the fact that
the stand is a properly stressed engineer-
ing structure and is both strong and rigid
enough to support safely the consider-
able weight involved.

Other uses of resin/glass structures in
chemical plant and similar equipment in-
clude fume ducting, chemical transfer
systems, and the protection of the metal-
lic parts of bifurcated fans. An interest-
ing combination of materials recently
demonstrated by one manufacturer is a
tank made of rigid p.v.c., skinned with
polyester/glass, the object here being
to combine the chemical resistance of
the vinyl material with the stifiness and
rigidity of polyester/glass.

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

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

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

More Manageable

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

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

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

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

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

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

Now being made in the Elecfurn
Works, Watford-By-Pass, of Wild-Bar-
field Electric Furnaces Ltd., are vacuum
melting, heat-treatment and analysing
equipment of proved NC design. This
new development follows the recent sign-
ing of an agreement with the National
Research  Corporation, Massachusetts.
Products include arc furnaces for the
production of pure metals such as titan-
ium, steels etc; induction furnaces rang-
ing in capacity from 12 1b. to 3,000 Ib.
for vacuum melting of special steels,
heat-resisting alloys, uranium etc.; resist-
ance furnaces for laboratory and re-
search applications; hydrogen in titanium
vacuum analyser for routine tests;
vacuum fusion gas analyser for deter-
mining oxygen and hydrogen content of
metals; vacuum diffusion pumps etc.

No Breakages during Erection of
25ft. high Glass Plant

THE 25-ft. high all-glass tower installed
recently in the research works of the
Billingham Division of ICI Ltd. (see
CHEMICAL AGE, 23 February, page 330)
was erected by QVF Ltd., Fenton, Stoke-
on-Trent. This was the first all-glass plant
constructed for Billingham and Mr. J. G.
Window, QVF sales director, tells us that
work on it took only three months, dur-
ing which time none of the glassware was
broken.

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

Metrovick Develop Commercial Irradiation
Equipment for Research

ECENTLY, an industrial type of

linear accelerator to deliver a beam of
4-MeV electrons with a power output of
1.5kW has been supplied to the AERE
radiation laboratories at Wantage by the
Metropolitan-Vickers Electric Co. Ltd.,
where it is to be used for research into
the effects of radiation on plastics and
other similar materials.

For these and similar purposes the
Metropolitan-Vickers ~ Company  will
shortly have an irradiation service from

An artist’s impres-
sion of the new
laboratory

a special laboratory being set up at the
company’s Barton works. This is now
being equipped with a 4-MeV linear
accelerator, which will enable commer-
cial undertakings to buy machine time in
order to study the effect of irradiation on
their products or to carry out a manufac-
turing process.

This service is designed to help in the
launching of new processes evolved from
research in radiation chemistry and steri-
lisation.
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NEW FLOCCULANT FOR URANIUM
CONCENTRATE PRODUCTION

RECENT US Atomic Energy Com-

mission announcement stated that
the annual production of uranium con-
centrates has doubled to a rate of 8,000
tons a year.

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

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

Mill Processes

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

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

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

§ Disc filters at
W Climax Uranium's
mill are aided by
Separan - 2610 in

separating water
“ from uranium-
bearing solids. The
¥ flocculating  agent
is also used in the
thickening tank
from which  the

solids —are  cycled
up to the filter:

settling of uranium-rich solutions. Today,
one such synthetic filter aid has, in many
instances, supplanted the older products.
This is Separan 2610, the new high-speed
flocculating agent of The Dow Chemical
Company, which was developed several
years ago after an extensive period of
research. The chemical is a high-mole-
cular-weight  acrylamide-type  polymer.
Assessment of its value has now been
possible. It has made counter-current
decantation, one of the main recovery
processes, feasible by greatly decreasing
production costs. It has been an indis-
pensable factor in the efficient operation
of carbonate leach circuits. Morcover, it
has permitted the raw leaching of sand-
stone ores; whereas previously roasting
had been a necessary preliminary step.

Saving in Costs

A Colorado mill which thickens and
filters fine ore prior to roasting and acid
leach estimates that it would have saved
$70,000 in plant construction costs if
Separan had been available when the
mill was originally built. Today, using
the product in its thickeners and disk
filters, a saving of about $2.000 each
month in labour and operating costs is
effected by the mill. The chief metal-
lurgist at this mill says that the flocculant
has eliminated a potential loss of several
thousand dollars cach year in uranium
overflow. Also for every dollar invested
in the flocculant, the mill has been able
to save an average of almost four
dollars.

Another large mill in  southwest
Colorado has found effective use for
Separan 2610 in its precipitation plant,
where it controls green sludge in large
thickeners. The capacity of these
thickeners has increased three-fo'd. Big
60-foot thickeners high above this mill’s
precipitation plant use the compound to
give its counter current decantation cir-
cuit a more uniformly clear pregnant
liquor overflow. Higher still in this
plant’s layout is a final thickening tank
which utilises this flocculant to remove
all solids from solution prior to dump-
ing the solids in a tailings pile. In the
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primary acid leach circuit, its use has
increased tonnage by 20 to 25 per cent.

Still another large mill in New Mexico
has quadrupled the capacity of its filters
on current ores by using Separan, while
another circuit in the mill has tripled
capacity, by installing the flocculation in
the carbonate leach circuit.

Better clarification of pregnant liquor
going into ion exchange columns is
claimed if Separan is used. It has also
been used to clarify river water.

In carbonate leach filtration from 0.1
to 0.4 Ib. of Separan 2610 per ton of
processed material has yielded four-fold
filtration rates. while in acid leach fil-
tration from 0.05 to 0.2 1b. of the floc-
culant per ton is common.

Although the uranium milling industry
has made effective use of Scparan 2610.
other mincral industries—copper, lead.
zinc, manganese, soda ash, titanium and
others-—have achieved similar results
with the flocculant.

Scot Invents ¢ Corrosion
Proof Valve’

AN INVENTION which has a number of
possible applications both in the chemical
and oil industries has led to the starting
of a new industry in Arrochar, Argyll-
shire. It is said to be a new principle in
valve construction, which, the inventor
claims, makes his product acid and corro-
sion proof.

The valve has been devised by a West
of Scotland manufacturer, Mr. John
Mclean. The distributing agents are
Potter, Cowan and Co. Ltd., Glasgow.

The valve incorporates a lining of pre-
moulded rubber, insulating operational
parts from substances flowing through.

Mr. MclLean, over the past eight years.
has built up a considerable business for
several types of valves and stopcocks of
robust construction, While working at the
Loch Sloy hydro-electric scheme he had
the idea for a new type of valve which
would be sufficiently strong and compact
to withstand the severe treatment often
involved under the conditions prevailing
in such construction work.

ICI’s Yacuum Arc Melting
Plant for Titanium

TurouGH Fleischmann (London) Ltd., 16
Northumberland Avenue, London WC2,
Imperial Chemical Industries Ltd. have
ordered a vacuum arc melting plant which
is to produce annually about 2.000 tons
of double melted titanium ingots. This
melting plant will be one of the largest
in the world and probably represents the
most advanced type. Among other de-
vices it will be equipped with fully auto-
matic, clectronically controlled electrode
feeder gear and be laid out for remote
control.  The plant was developed by
W. C. Meracus G.m.b.H.. of Hanau,
Western Germany, in collaboration with
ICI Ltd.. and is at present under con-
struction at Hanau. Heracus are sup-
pliers of vacuum arc melting furnaces to
ically all European titanium manu-
rs and atomic energy authori-
ties as well as various overseas firms. It
is suggested that this type of furnace
will. in the near future, assume increas-
ing importance for melting special steels.
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NEW SULPHUR BEDS DISCOVERED
IN SICILY

CONS[DERABLE prospecting work has
been carried out in Sicily by the
Italian  Sulphur Board (Ente Zolfi
Italiani). This work includes a geolo-
gical survey of about 5,900 square kilo-
metres and preparation of geological
maps on 1:25,000 scale. Work done since
1 July 1955 covers an area of 1,400 kilo-
metres.

Consideration of the results of this work
has permitted the surveyors to concen-
trate their attention upon 38 particularly
promising districts. Since 1 July 1955,
complete geological reports have been
prepared on five of these arcas.  Geo-
physical investigation has been carried
out in the districts of Aragona, Comitini,
Calati-Monte Torre, Contrada Gessi,
Enna-Calascibetta, Canicatti, Delia-S.
Elisabetta, Musufula-Piana Gugazzi, and
Mazzarini Nord.

Detailed geological and geophysical
surveys have permitted the details of the
structure of various chalk-sulphur strata
which have supplied valuable information
concerning the topography of sulphur-
bearing formations proper to be ascer-
tained. This investigation has been ac-
companied by sounding drilling which has
totalled no less than 30 million feet since
I July 1955.

The results secured include the discov-
ery of saline strata at Centuripe, Assoro,
Recalmuto, and Castertermini, the dis-
covery of sulphur beds of industrial im-
portance at Santa Rosalia Sinatra (Ara-
gona-Comitini), Quattrofinaite (Recal-
muto). San Gacetano Lavanche (Caltan-
issetta), and Bubboni (Mazzarino), the
discovery of minor sulphur beds at Palma
Monetchiaro and Gessi (Piazzo Armer-
ina), and discovery of ecxtensive potas-
sium-salts beds at Recamuto and Cannar-
ella-Salinella (Enna).

Australian Sulphuric Acid
Production in 1956

Production of sulphuric acid in
Australia during 1956 increased to nearly
925,000 tons. This figure is stated to be
somewhat below earlier expectations be-
cause continued wet conditions in New
South Wales and Victoria, coupled with
credit restrictions, have reduced demand
for superphosphate.

There has been some further expan-
sion of the use of indigenous sulphur, but
some increase in sulphur imports has
been necessary. These are likely to have
exceeded 200,000 tons for the year
(195.482 tons in 1955). Acid production
is estimated to have taken 300,000 tons,
40 per cent from local products.

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

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

from Kalgoorlie as raw material in acid
production.

Acid-making capacity at the 50.000
tons a year ammonium sulphate plant at
Risdon is to be further expanded by the
addition of a fourth flash roasting furnace
and a third contact acid unit.

NBS Adds to List
of Rubber Compounders

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

from the bureau. They are:
Approx. Price
weight of per
sample sample
No. Name in grams.
370  Zinc oxide 2,000 $2.15
371 Sulphur 1,400 1.75
372 Stearic acid 600 1.90
373  Benzothiazyl dlsulphlde 500 1.75
374  Tetramethylthiuram di-
sulphide . 500 3.50
375 Channel black’ ... 7,500 3.50
376 Light magnesia 450 2.40
377  Phenyl beta- nzph(hylamlne 600 4.00
378  Oil furnace black ... 7,000 3.50
379  Conducting black ... 5,500 3.50
380 Calcium carbonate ... 6,000 250
381  Calcium silicate ... 4,000 250
382  Gas furnace black ... ... 7,500 3.50
386 Styrene-butadiene rubber,
type 1,500 ... 34,000 27.00
387* Styrene-butadiene rubber,
type 1,000 ... 34,000 23.00

* This sample is the remainder of reference rubber
X-768 GR-S established in 1955 by the Federal
Facilities Corpn., Office of Synthetic Rubber.

Rhodesian Plant to Open

Plascon Industrics, Johannesburg, is to
start a £150,000 paint and plastics factory
in Bulawayo, Rhodesia. A contract for
the sale of premises in the light indus-
trial area of Bulawayo has teen con-
cluded. The firm will employ about 40
people.

Canadian Natural Gas
and Sulphur Project

Third largest sulphur producer in ihe
world, Jefferson Lake Sulphur Co., has
reached an agreement with Mobil Oil of
Canada [Ltd. to develop and recover
natural gas and sulphur from an 80,000
acre area east of Calgary, Canada, it is
announced. Three wells completed in the
Farmout area have indicated substantial
reserve of sour gas with an expected re-
coverable sulphur content of 12 long tons
per 1,000,000 cu. ft. of gas processed.

Drilling will start within 90 days. If
adequate reserves are proved (and preli-
minary surveys indicate the area is a
major sulphur reserve in western
Canada) the company plans to build a
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gas processing and sulphur manufac-
turing plant, having an initial recovery of
350 long tons daily. It would employ
between 20 and 30 persons.

Activities of India’s
State Trading Corporation

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

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

Iraqi Sulphur
Recovery Project

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

Glass Industry
in Italy

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

The glass produced was subdivided by
types in the following manner:

Plate glass of various kinds 109,000 tons

Glass for building industry 13,000 tons
Bottles and allied articles 226,300 tons
Knick-knacks, fancy objects, etc. 20,000 tons

Articles for industrial use (insula-

tors, electric bulbs, etc.) 6,000 tons
Scientific and laboratory glassware 4,700 tons
Artistic glass 6,000 tons

Exports of bottles deml]ohns, and
similar receptacles have been satisfac-
tory, and exports of artistic glass also
kept at the level of the preceding year.

Brazilian Company to
Increase Chemical Production

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

By-Products from Australia’s
Morwell Gas Plant

Careful attention is being paid by the
Gas and Fuel Corporation of Victoria,
Australia to the possibility of recovering
valuable phenols from the tars and waste
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liquors, if any are found to be present in
worthwhile concentrations. Spent wash oil
from the gas washing tower is stripped in
a special distillation column in the by-pro-
ducts plant to recover the crude benzol.
A benzoraffin plant is to be installed to
hydrogenate this crude benzol to produce
high octane spirit. s

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

German Uranium
Deposits

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

US Belgian Subsidiary
to make Detergents

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

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

GEC Develop
X-ray Analyser

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

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

Plant, having a three million 1b. annual
capacity, is to be built by the Air Reduc-
tion Co., US, at Calvert City, Kentucky,
for production of methyl butynol, a ter-
tiary acetylene alcohol and methyl penty-
nol.

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

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

European Federations Issue
Annual Reports

Annual reports for 1955 have now been
published by the European Federation of
Chemical Engineering and the European
Federation of Corrosion. These two 1e-
ports summarise the work of the two
federations and survey research activities
throughout Europe. Copies of the re-
ports, price DM10 each, may be obtained
from the General Secretariat of the ap-
propriate organisation, Frankfurt am
Main 7, Postfach.

Greek Nitrate Plant

It is reported that no bids were re-
ceived from British interests for the con-
struction of a nitrate plant for Greece.
Bids were received from Italy, Holland,
Germany and from Franco/US and
Germano/US interests. Estimated cost is
$30 million. ’

New Wool Research
Laboratory for Sydney, NSW

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

Acrylonitrile Expansion
by Carbide and Carbon

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

This new X-ray
emission  spectro-
meter is an aid to
speedy  analysis
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cording to an announcement from Car-
bide and Carbon Chemicals Co. Demand
for acrylic fibres, high impact resins,
Buna-N type rubber and new acrylo-
nitrile derivatives is given as the reason
for this expansion. Acrylonitrile is also
used with butadiene to give a Buna-N
rubker.

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

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

Ammonia Production
in Italy

During 1956, 454,040 tons of synthetic
ammonia were produced in Italy.  This
is an increase of 8.7 per cent in compari-
son with the 417,769 tons produced in
1955, and of about 24 per cent in com-
parison with the 361,098 tons produced in
1954.

Radioactive Ore found
in North-East India

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

Surveys are reported to show that the
deposit contains more than 3.3 million
tons of ore, containing 300,000 tons of 10
per cent thorium, 10,000 tons of uranium
of 0.3 to 0.4 per cent concentration and
about 80 million tons of ilmenite.

Fiat to Prospect
for Radioactive Minerals

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

The presence of such minerals in this
arca has been shown by work carried out
by professors and technicians of the Uni-
versity of Padua. The local authorities
have already obtained a concession on
radioactive mineral waters existing there.

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

Uranium Output in Ontario’s
Bancroft Area

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

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

Govt. to Make Primary Products

representatives of the Ministry of

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

In October 1956, the Government of
India decided that the National Industrial
Development Corporation should under-
take the manufacture of primary inter-
mediates and asked firms in the private
sector to indicate the kind of development
they would undertake for the production
of intermediates representing later stages
in the manufacture of dyes. The meeting
discussed the targets for the annual con-
sumption of dyes by 1965 on the basis of
the reports submitted to Government by
the expert teams from abroad. The
following targets were agreed upon: Azo
compounds, 3.000; basic compounds, 750
naphthols, 1,250; fast bases, 1,250; vats
(absolute), 1.200; sulphur black, 2,150;
other sulphurs, 225 tons per annum.
Plantation Rubber Industry:—The Report
of the Plantation Enquiry Commission

F OLLOWING discussions between the

dealing with the plantation rubber
industry has been published.
Rubber Consumption
Consumption of rubber in India is

estimated by the Commission to rise to
40,000 tons in 1960 and 65.000 tons in
1970. The extra production of natural
rubber required to meet the demand by
1965, after providing for synthetic rubber
that may be available, will be about
20.000 tons.

New Mineral Deposits:—Two large de-
posits of limestone, containing an
estimated reserve of ncarly 124 million
tons. have been discovered in the Guntur
District (Andhra State). The deposits con-
stitute a small portion of the Palnad lime-
stone which is suitable for use in the
manufacture of Portland cement. The
limestone is compact, sub-crystalline and
extremely fine grained; it resembles
marble and is capable of taking a fine
polish.

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

Provision of Rs.1.87 crores for the

development of the salt industry has been
made in the Second Five Year Plan, out
of which investment in the private sector
will be Rs. 1.2 crores and in the public
sector about Rs. 67 lakhs. Programmes
for the development of the industry in the
private sector include establishment of
laboratories and model farms, improve-
ment in brine supply channels, installa-
tion of plant and machinery, and
provision of amenities for labour. The
rock salt mines at Mandi are to be
developed on scientific lines by sinking
shafts etc. at a cost of Rs.8 lakhs. The
production of salt from this source will
increase from 1.5 to 4 [akhs maunds per
annum.

Penicillin, DDT:—Highest output so far
for penicillin processed at the penicillin
factory at Pimpri, run by the Hindustan
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Antibiotics (Private) Ltd.. was attained
during January 1957, when 1,514,250
mega units of crude penicillin were pro-
cessed compared with 1,118,572 mega
units processed during December 1956;
production of penicillin during January
1957 amounted to 1,569,000 mega units as
compared with 1,040,000 mega units
during December 1956,

Hindustan Insecticides Ltd., Delhi.
produced 16.16 tons of technical DDT
and 36.69 tons of formulated DDT during
January 1957.

The project for a second DDT factory
with a capacity of 1.400 tons per annum,
to be set up at Alwaye (Kerala State), is
also making satisfactory progress. Offers
received for the setting up of the
formulation  plant etc.. are  being
examined.

A view of the final
DDT reactor at the
Delhi  factory of
Hindustan Insecti-
cides (Private) Ltd.
Capacity of  this
plant is to be

doubled (see

CHEMICAL AGE, 9

February, page
255)
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Boron-Free Enamels:—Borax is one of
the essential constituents of vitreous
enamelling compositions and constitutes
about 30 to 40 per cent of the enamel
batch. No satisfactory source of borax
has been located in India and the require-
ments, valued at about Rs.4 lakhs per
annum, are therefore entirely met by
imports.

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

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

Trials at two large enamel factories
have shown that boron-free enamel com-
positions can be used under normal fac-
tory conditions and no special equipment
or change in the processing techniques is
required. Enamelling costs are compar-
able.

Mica Insulating Bricks:—Developed by
the Central Glass and Ceramic Research
Institute, Calcutta these bricks will shortly
be produced on a commercial scale by
Reliance Fire Bricks and Pottery Co.
Ltd., Calcutta and Bhupal Mining Works,
Bhilwara (Rajasthan). The bricks, which
are intended to replace vermiculite bricks
in the construction of laboratory and
industrial furnaces as backing materials,
are reported to be satisfactory.

Laboratory Furnaces:— Tests carried out
with laboratory furnaces have confirmed
the superior heat insulating properties of
mica bricks over vermiculite bricks.

When the furnace was kept at 570°C, the
outside temperature of the mica bricks
rose from 96 to 102°C in two hours, while
in the case of vermiculite bricks the tem-
perature rise was 104 to 110°C.
(Continued on page 608)
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Mitchell-AMF Group Awarded
German Atomic Contract

AGAINST competition from six other
nuclear power concerns the Anglo-
American company, Mitchell Engineer-
ing Ltd., London, and AMF Atomics Inc..
New York, has been awarded the con-
tract to build West Germany’s first atomic
power station. This was the first atomic
power contract which was open to inter-
national competition and the first foreign
crder for an atomic power plant in which
a British company has played @n
important part.

The contract was awarded by
Rheinisch-Westfalisches Elektrizitatswerk
AG. the largest power enterprise in the
Federal Republic. Value of the order is
about $5.3 million, of which Mitchell
Engincering will receive about three-fifths.
AMF Atomics will supply the reactor core
and control devices. First loading of the
core will cost about $1.5 million. All pay-
ment is to be made in US dollars.

Designed to give an output of 15 MW,
the power station will be in operation in
the autumn of 1959.

Water Plant

The closed circuit boiling water plant,
which will be installed in the RWE power
station, works on a simple system. Water
is allowed to boil in the coolant passages
of the fuel elements which are of uranium
and thorium oxide clad in zirconium
alloy.

An important feature of the use of
oxide fuel is that there can be no chemi-
cal reaction between metal and water
which  might lead to a damaging
explosion.

Power output of the reactor will be 58
MW and the surface temperature will not
exceed 550°F. Pressure in the reactor
vessel will be 900 p.s.i.g.

The core is surrounded by heavy steci
plate and nine in. of water serve as a
reflector. The biological shielding wili
consist of the equivalent of a four in. steel
plate and seven ft, thick concrete with a
minimum density of 125 Ib. per cu. ft.

Boiling water reactors have been
proved, in a serics of experiments over
several years, to be inherently safe. In
addition, a number of precautionary
devices will be incorporated in the RWE
plant.

As a result, the possibility of a rupture
in the reactor vessel due to a power

excursion is extremely remote but, should
it occur, the primary shield and a quench-
ing system of room-temperature water to
condense steam escaping from the
reactor vessel, will be sufficient to contain
all radio-active material in the event of a

‘maximum credible accident’, Such an acci-
dent is defined as the ‘simultancous rup-
ture of the primary and secondary stcam
systems plus a very considerable nuclear
energy release.’

Because of the safety in operation of

This diagram represents the boiling water
reactor power plant to be built by
Mitchell Engineering in association with
AMF Atomics Inc., New York. Key is:
| reactor core; 2 boiling water; 3 heat
exchanger; & steam outlet; 5 fuel handling
room; 6 fuel storage tank; 7 control
mechanism bay

the boiling water reactor the RWE power
plant will be situated only half a mile
from a populated area. The only radio-
active waste from the plant will be resins
collected on the ion exchange column
which will be used to keep primary water
clean. About two cu. ft. of this waste will
be extracted every year and removed in
a shielded coffin. Radioactive water from
the primary circuit system will be kept in
retention tanks for the normal cooling
off period before being flushed in the
normal drainage system.

F. G. Mitchell
(left), chairman,
Mitchell Engineer-
ing, receives from
K. F. Albrecht,
German represen-
tative, confirmation
of a nuclear power
station contract.
Second left is
E. B. N. Mitchell
(Mitchell Engineer-
ng Group); next to
him is G. Jackson,
manager, nuclear
power division
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Coal-fired Muffle Furnace:—The use of
mica bricks reduced heat losses and
improved the thermal efficiency of
furnaces appreciably. Employing mica

i the temperature recorded was
. The saving in fuel was of the
order of 30 to 40 per cent.

The insulating properties of mica bricks
have been found to improve with time.
The furnace temperature dropped from
1,000 to 400°C in the initial stages; at the
end of three years, the furnace maintained
a temperature of 600°C after overnight
cooling.

Reverberatory  Furnace:~—Mica  bricks
gave an equally good performance in a
25-ton reverberatory furnace the charging
door of which was screened with a 3 in.
lining of these bricks. Radiation was
reduced appreciably, and it was possible
to work without inconvenience within o
few inches of the door.
Qil-fired  Furnace:—Mica  bricks have
also been used in a factory for insulating
oil-fired tilting furnaces. The use of 4} in.
refractory and 1} in. mica brick lining is
reported to have given satisfactory resulis
even for furnace temperatures as high as
1,500°C. The bricks after prolonged use
were found to be in perfect condition.
This development is expected to find
an outlet for appreciable quantities of
waste mica. The Planning Commission
estimates the total requirements of
insulating bricks by 1960-61 at 60,000
tons per annum. Even if 25 per cent of the
requirements are met by mica insulating
bricks, about 150,000 cwt, of waste mic.
would be used up for this purpose.
Carbon  Tetrachloride  from  Sewage
Gas:—A process for the production of
carbon tetrachloride from sewage gas has
been developed at the National Chemical
Laboratory, Poona. Chlorination of
sewage gas is cffected in a fluidised bed
at a chlorine:methane ratio of 3.57:1 and
chlorine feed rate of 7.78 moles/hr. Using
activated carbon as the fluidised catalyst
at 350°, a carbon tetrachloride yield of
almost 90 per cent of theoretical is
obtained. The fluidised bed technique,
which enables casy control of the reac-
tion, can be used with advantage for
chlorination of methane on an industrial
scale.
Non-Ferrous  Metal  Industries:—Inau-
gurating the first meeting of the Council
held in New Delhi on 22 January 1957.
the Union Minister for Heavy Industries
announced that the National Industrial
Development Corporation had decided
to establish an aluminium plant at
Mettur (Madras State) with a capacity
of 10,000 tons per year. A proposal for the
establishment of an aluminium plant of
the same capacity at Hirakud has already
been sanctioned by the Government of
India. With the expansion of the existing
units and these two additional smelters.
the country would annually produce
about 30,000 tons of aluminium during
the Second Plan period. In addition, the
establishment of an aluminium plant in
the Rihand area in Uttar Pradesh is now
in hand.
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A NEW RANGE of stan-
STAINLESS
STEEL dard production stain-
less steel vessels for
VESSELS

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

A variety of types of storage and
mixing vessels are offered in capacities
ranging from 10 to 2,000 gallons. Stan-
dard models are fabricated from 18/8/1
(EN.58 B) stainless steel with alternative
types of top edge stiffenings, legs, lids
and outlets, depending on the size and
purpose of vessel and gauge of material.

Giusti stainless steel vessels

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

Dished jacketed vessels from 25 to 200
gallons are of two types, one has a bolted
on jacket whereas the other has a welded
jacket. The standard vessels are designed
for a working pressure of 40 p.s.i. and
are hydraulically tested to 80 p.s.i. Turbo
or anchor type agitators, cooling coils.
etc., can be provided to special request.

THE MiNt  thermo-
IglEJI;Tg- couple potentiometer
has been introduced

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

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

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

Chemical Plant :

Laboratory Apparatus

Safety and Anti-Corrosion Products

requires no levelling; its sensitivity can
be varied from zero to maximum by a
small control knob. Supplied in a plastics
case with lid and strap, weight is 74 'b.

ELECTRIC VITREOSIL electric im-
mersion heaters, pre-
:'ETTEE;;ON viously  fitted with

rubber caps, are now
being supplied at the same price with
p.v.c. caps to facilitate use with chromic
acid. The Thermal Syndicate Ltd., PO
Box 6, Wallsend, Northumberland, state
that both rubber and p.v.c. capped units
can be supplied quickly for heating acid

electroplating solutions, acid pickling
tanks and acidic solutions.
Envelopes of these demountable

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

Brick woRrRK and

g'E(:‘([:)KESRIV';(I;\TER masonry can, it is
REPELLENT claimed, be rendered

completely water-
repellent by a treatment developed by
Evode Ltd., Stafford. A colourless solu-
tion, Evosil, based on a silicone is
applied by brush or spray to the masonry.
Surface appearance is unaltered, but the
resin compound penetrates into masonry
to form an impregnable barrier against
water.

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

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

PrRecISION ground
gla balls are now

GROUND available from the
GLASS BALLS  gpgjish Glass Co. Ltd..
Empire Road, Leicester, in a size range
from-.070 in. to 1% in, diameter. Diameter
can be held to #.001 in. and sphericity to
0005 in. Material used is a good quality
soda glass, but balls of up to { in. dia-
meter can be produced in heat resisting
S.

The company states that ballotini are
now available from .04 mm. up to 12
mm. in diameter.  Closely graded, the

PRECISION

material consists of glass balls of near
spherical form. For use in fractionating
columns, chromatography, research and
filter tests, it is said to be practically
inert to acids and alkalis, and to be
uniform in grading.

SEALCOIL FoLLOWING the recent
PLATE widespread use in the
COILS US and Canada of flat

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

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

Sealcoil plate coils are now available
in mild steel but later will be produced in
stainless steel which will greatly broaden
their application and use. The standard
widths of 18 in., 24 in. and 30 in. are
available in practically any length.

ALTHOUGH  primarily
f"(,)lI;‘TEANBELE designed to handle
CONVEYOR grain, the Spirene con-

veyor produced by
Andrew Young and Son, 45 Midwharf
Street, Glasgow C4 can handle many

Spirene conveyor

granular chemical materials provided they
are not excessively abrasive.

The conveyor tube is made of poly-
thene, approximately 4-in. thick, and re-
inforced by pre-stressed high tensile steel
stranded wires. The conveyor spiral in-
side the tube is a helix, like a coil spring,
and has no central shaft. There are con-
siderable clearances between the spiral
and the tube wall, and in operation the
spiral floats in the conveyed material.

Running costs are low, the totally-en-
closed motor being only 4 h.p. An adjust-
able handle makes the Spirenc easy to
carry.
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MINUS TWENTY THE MINUS twenty
transparent bath
;:?::SPARENT manufactured by

Townson and Mercer
Ltd., Croydon, Surrey, has an accuracy
of control *0.1°C and operates from
room temperature down to —20°C. It
is suitable for use with refrigerator X81
for —10°C or refrigertors X81S for
—20°C and has an unobstructed bath
space of 17 in. by 11 in. by 12 in. liquid
depth.

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

The ‘Minus Twenty' Bath

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

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

NEW VacuuMm cabinet pro-
VACUUM duced by John Bass

Ltd. is said to embody
CABINET

the main features re-
quired by bacteriologists, research labora-
tories, chemical laboratories, metallurgy,
nuclear research and hospital clinical
laboratories.

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

Vacuum Cabinet by John Bass

CHEMICAL AGE

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

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

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

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

US FLOATMETER CONCLUSION  of  a

icence agreement
.Irl(l) SE MADE with Industrial Instru-

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

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

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

MINIATURE A< NEW min(iutml'c
micro  gap oggle
MICRO GAP switch, catalogue No.
TOGGLE SWITCH S$.250, has been pro-
duced by Arcolectric (Switches) Ltd., Cen-
tral Avenue, West Molesey, Surrey. This
switch has been type tested to a quarter
of a million operations on its full rated
load. Rated 10 amp., 250 v. a.c. oply,
it is designed on the micro gap principle
employing fine silver contacts. )
A single pole on/off switch, it is suit-
able for continuous heavy duty control-
ling heater or motor loads on appliances
and industrial equipment. The low con-
tact resistance and light operating pres-
sure make the switch equally suitable
for electronic instruments.

ELECTRONIC ELECTRONIC * continu-
POTENTIOMETER ous balance’ potentio-

meter recorders, de-
RECORDERS veloped by Honey-

well-Brown Ltd., 1 Wadsworth Road,
Perivale, Greenford, Middlesex, are sup-
plied as standard components by two
principal manufacturers of vapour phase
partition chromatography equipment.

In vapour phase partition chromato-
graphy the components of the vaporised
sample (in one method of detection) affect
the electrical resistance of a hot wire as
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they emerge from a chromatographic
column. The changes in electrical volt-
age thus produced are measured by, and
are automatically recorded on, the mov-
ing chart of a recorder.

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

Electronic Potentiometer Recorder

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

NEW A NEw development
MINIATURE in  miniature lamps,
LAMP the capless lamp, is

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

Its principal advantages are said to be
compact design, and resistance to humid-
ity, vibration and high temperatures. It
can be operated at temperatures up to
600°F.

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

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

RADIATION RADIATION  thickness
THICKNESS Sy, e I g
GAUGE velope y sotope

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

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

Standard thickness range is 0.005 in.
to 0.025 in. of steel. Special arrange-

ments extend the range down to 0.002°

in. or up to 0.040 in.  Variations as
small as 4 per cent of sheet thickness
give a clear indication on the instrument
and may be used to actuate the reject
mechanism.

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

DRAEGER DRAEGER 74 filter
DUST mask, manufactured
RESPIRATOR by Panorama Equip-

ment Ltd., Panorama
House, 29-36 Seymour Mews, Wigmore
Street, London WI, has been approved
by the Ministry of Power. Designed
with a supple well sealing rubber face
and chincup it is fitted with two fully

Draeger Filter Mask

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

i SPECIALLY designed to
IF)ll;(YE POWDER combat fires of the

most dangerous types
EXTINGUISHER i}, including alco-
hols, industrial solvents and other inflam-
mable liquids—is a new dry powder fire
extinguisher by Nu-Swift Ltd., Elland,
Yorks. It is claimed to be able to kill a
fire in only a few seconds.

In the hands of an inexperienced
operater, the extinguisher is said to quell
a petrol fire 9 sq. ft. in area; in
experienced hands, the efficiency quotient
is 14 sq. ft.

The ‘extraordinary capacity’ is due to
the nature and preparation of the dry
powder and the method of expulsion. The
dry powder consists of a number of
chemicals, the principal being sodium
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bicarbonate. Processed in the company’s
own mill, recently built at a cost of
£30,000, it is specially prepared, mixed,
ground, sieved, dried and pressure-sealed
so that it will not cake, pack or coagulate.

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

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

CALANDRIA A REDESIGNED series
of stainless steel ex-
gc:gg;'ATORS ternal calandria

vacuum evaporators,
model 66, is being produced by Apex
Construction Ltd., 15 Soho Square, Lon-
don WI.

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

HYDRAULIC A cOMPACT high-pres-
sure hydraulic clean-
:EEERE:II:}E ing unit which em-

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

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

At the heart of the installation is a 14
in. by 4 in. stroke totally enclosed hori-
zontal treble ram pump, capable cf
delivering 16.5 gallons per minute against
a pressure of up to 1,000 Ib. p.s.i. For
jet cleaning a gun is supplied which has a
venturi aperture and entrains air, deliver-
ing high-pressure water and air from the
nozzle. The air intake can be connected
to a dry sand supply so that a wet sand
blasting effect is produced, which is parti-
cularly advantageous when carrying out
difficult operations such &s
the cleaning of heat ex-
changer tubes in  oil
refineries or the removal of
paint. Similarly detergents
can also be inducted into
the water supply.

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

A unique feature of the
unit is claimed to be the
unloading valve  which
automatically by-passes
full pump output back to
suction when the nozzles
are closed and also handles
any excess capacity over
and above that required
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at the set delivery pressure. This means
that the unit can be controlled by one
man from the gun.

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

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

IMPROVED LATEST range of im-
proved pumps intro-
SE"::;‘S":UGAL duced by Girdlestone

Pumps Ltd., 23 Davies
Street, London W1 is the Seal range
which has been designed exclusively (o

Girdlestone Centrifugal Pump

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

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

The pump units, comprising volute, im-
peller, suction end cover and mechanical
seal, are available with delivery connec-
tions in five sizes from § in. to 14 in.
and all five sizes have the same shaft and
flange dimensions for interchangeability
of mounting.

Hydraulic Cleaning unit
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@ The Meldola Medal for 1957 has been
awarded to Dr. T. S. WEsT, lecturer in
analytical chemistry, University of Bir-
mingham. After graduating with first-
class honours at the University of Aber-
deen Dr. West moved to Birmingham
where he received his Ph.D. in 1952. His
early research work was concerned with
the development of new reagents for titri-
metric analysis. He developed mercurous
nitrate as a stable titrant and showed it
to have widespread applications to
chemical analysis. Together with Dr.
Belcher of Birmingham, he initiated a
programme for the development of a
comprehensive  scheme of  ultimate
organic micro-analysis on the 50ug. scale.
Dr. West has written papers and reviewed
many books for CHEMICAL AGE. The
Meldola Medal, the gift of the Society
of Maccabaeans, is awarded each year to
the chemist who, being a British subject
and under the age of 30 on 31 December
of that year, is considered to show the
greatest promise as indicated by his or
her published work.

@SR JouN CockCROFT, Director of
Atomic Research at Harwell, was unani-
mously elected chairman of the Bagdad
Pact Scientific Committee at its first
meeting in Bagdad on 31 March.

@ Among new Fellows of the Royal
Society elected on 21 March are: F. S.
DAINTON, professor of physical chemistry,
University of Leeds; J. K. N. JoNES, pro-
fessor of chemistry, Queen's University,
Kingston, Ontario; H. S. LipSoN, pro-
fessor of applied physics, University of
Manchester; BRUN0O MENDEL, professor of
pharmacology, University of Amsterdam;
F. L. Rosk, director of research, Im-
perial Chemical Industries (Pharma-
ceuticals) Ltd.; E. L. SMITH, research bio-
chemist, Glaxo Laboratories Ltd.; and
Sik EwART SMITH, deputy chairman and
technical director, Imperial Chemical
Industries Ltd.

@® MR. A. J. STEWARD, deputy treasurer,
ICI Ltd., retired at the end of March.
MR. A. E. FrosT and MR. S. W. WEYSoM
have been appointed deputy treasurers to
succeed him.

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

@ MR. GEORGE C. H. CLARK has resigned
as a director of Bowmans Chemicals.

@® Mr. F. H. MACKENZIE has resigned
from the Boards of A. Boake, Roberts and
Co. (Holdings) and its main subsidiary.

@ Officers and executive committee of
the British Disinfectant Manufacturers’
Association have been elected for the en-
suing year as follows:

Chairman: MR. W. MircHeLL, Hull
Chemical Works Ltd.; vice-chairman:
Mr. H. C. Askew, Reckitt and Colman
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Ltd.; hon. treasurer: MR. Vicior G.
GiBBs, William Pearson Ltd.; executive
committee: MR. R. G. BERCHEM, MR. A.
ERNEST BERRY, SiIk KNOWLES EDGE, Dr.
N. H. PoyntON, MR. C. W. RICHARDS,
MR. J. MOFFAT ScotT, MR. S. L. WAIDE;
hon. auditors: MR. R. E. DEXTER, MR.
F. C. SEAGER; secretariat: MRr. W. A.
WiLLiams, M.B.E., B.Sc. (secretary),
Mgrs. G. I. RATHBORN (executive officer),
86 Strand, London WC2.

@ MRr. P. D. O'BrIEN and MR. B. E. A.
ViGers have resigned their positions as
joint managing directors of Laporte
Titanium Ltd., owing to increasing res-
ponsibilities within the Laporte group.
They remain chairman and vice-chair-
man respectively. MR. W. WOODHALL,
a director and general manager of
Laporte Titanium Ltd.,, has been
appointed managing director.

@ Mr. JouN J. MiLLER has been
appointed general manager of the alu-
mina division, Olin Revere Metals Cor-
poration. Mr. Miller will be in charge
of the Olin Revere alumina facilities now
under construction at Burnside, La., a
new plant that will have a capacity of
350,000 tons of alumina a year.

@ Maor T. W. Apam has relinquished
his office as managing director of the
Monckton Coke and Chemical Company
after 45 years’ association with the com-
pany. He will remain a member of the
Board.

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

@ Dr. James CRraiK, chairman of the
Nobel division, Imperial Chemical Indus-
tries Ltd., and vice-chairman Glasgow
and West of Scotland Management Asso-
ciation, will preside at one of the sessions
of the Scottish management conference to
be held at Gleneagles from 3 to 5 May.
Subject of the session, to be held on 4
May, is ‘Do your salesmen help or
hinder your sales plan?’

@ Dr. DEnis TAYLOR, head of the elec-
tronics and instrument division, Atomic
Energy Research Establishment, Harwell,
has been appointed a director and general
manager of Plessey Nucleonics. He has
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also been appointed research executive cf
the aircraft and electronics groups of the
Plessey Co. and will be responsible for the
co-ordination of the company’s nuclear
programme.

G. D. RoseN, B.Sc., PhD.
., is to be nutritional adviser to
, of Folkestone, Kent.  The
post is newly created and the appoint-
ment takes effect on 29 April. Since 1949
Dr. Rosen has teen a rescarch -bio-
chemist with J. Bibby and Sons Ltd., of
Liverpool, where he carried out physico-
chemical and nutritional research on pro-
teins and fats and on the formulation
and manufacture of animal feeds. Pre-
viously he was in the food products
division of Lever Bros. Ltd.

@ From 1 April Mr. G. A. WILSON has
been appointed division labour manager
for the Nobel division of Imperial
Chemical Industries and MR, R. HasLAM
has  been appointed division  staff
manager.  Mr. Wilson came from the
Billingham division where he was deputy
division labour manager. Mr. Haslam
joined Nobel division in 1947 as a tech-
nical service engineer and became an
assistant manager of the technical ser-
vice department in 1955.

@ Mr. Davipb H. CoNkLIN has been
appointed managing director and Mg.
WiLLiaM - D.  EAtoN  secretary  and
treasurer of The Du Pont Co. (UK) Ltd.
During the second world war Mr. Conklin
was for three years stationed at the US
Naval Operating Base at Londonderry,
Northern Ircland, near the site of the
ncoprene plant to be built by Du Pont.
For his work at Londonderry he was
awarded the OBE. He joined Du Pont
(US) in 1947 and rose to become direc-
tor of sales for the petroleum chemicals
division. Mr. Eaton has been with the
US company since 1936 and was for-
merly manager of the tax division.

@ Mr. W. H. CHiLp, manager at Fort
Dunlop since 1940 of the Government
contracts department and, since 1946, of
the central price register, has retired.
after 38 years’ service, because of ill-
health. He is succeeded by his assist-
ant, MR. H. NEVILLE.

@ From September next, PROFESSOR
HENRY NORMAN RYDON, at present pro-
fessor of chemistry and director of the
applied chemistry laboratory at the
College of Technology, Manchester, will
become  professor  of  chemistry at
Exeter University.

@ MRr. J. G. BEDFORD, works manager
of the Ciba Laboratories Ltd., outlined
opportunities in the chemical industry for
young men in an article in the Grimsby
Evening Telegraph last week.

@ MR. L. C. HARMAN, divisional admini-
stration executive of Smiths Aircraft
Instruments  Ltd., has recently been
appointed to the board of Waymouth
Gauges and Instruments Ltd., one of the
Smiths group.



6 April 1957

Commercial News
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Shawinigan Chemical’s
Record $ales

BUSINESS of Shawinigan Chemicals
rtd.  wholly-owned subsidiary of
Shawinigan Water and Power Co., showed
increased sales volume at a lower margin
of profit for 1956. Sales were up 8.9 per
cent to reach an all-time record. Net
profit dropped 29.4 per cent and total
net earnings were down 30.8 per cent.
The chemical company’s share of un-
distributed earnings of associated com-
panies not consolidated was approxi-
mately $875,000.

Shawinigan Chemicals’ expenditures
for new construction totalled $4,733,000
compared with $1,098,000 in 1955.
Included were construction of a new
rotating-hearth carbide furnace now in
operation in Shawinigan Falls: com-
pletion of additions to the vinyl acetate
plant; construction of a sulphuric acid
plant; initial construction of a caustic
soda and chlorine plant; and develop-
ment work on a new plant site in
Shawinigan East where the sulphuric
acid and caustic soda and chlorine plants
are located.

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

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

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

British Chrome & Chemicals

Britsh Chrome and  Chemicais
(Holdings) are maintaining their 124 per
cent dividend with a final of 6} per cent
for 1956. Group trading profits etc.,
increased from £534,783 to £598,385.
After heavier charges for depreciation of
£111,000 (£95,000) and tax £249,100
(£205,500). the net profit is £4,000 higher
at £238,285 (£234,283).

Viscose Development Co.
A final dividend on ordinary and

preference of 94 per cent has been
declared by Viscose Development Co.,
making 124 per cent for 1956 (same).
Profit was £80,485 (£79,294) and net profit
after tax was £35,002 (£39,227).

Glaxo Laboratories Ltd.

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

Henry Balfour and Co.

Group trading profit of Henry Balfour
and Co., chemical engineers, for year
ended 31 October was £131,790 (£160,244).
Net profit was £46,880 (£57,267). Divi-
dend of 15 per cent (same) is declared on
ordinary.

NEW COMPANIES

M. R. McGREGOR LTD. Capital £4,500
£1 shares. Manufacturing, wholesale,
retail, consulting, research, analytical,
pharmaceutical and dispensing chemists
and druggists. Directors: W. McGregor
(chairman) and M. R. McGregor. Regis-
tered office: 1 Station Terrace, Shenfield,
Essex.

DALKIN (ROTHERHAM) LTD. Capital
£5,000 in £1 shares. Manufacturers of and
dealers in chemicals, gases, drugs etc.
Directors: J. Hinchliffe, F. Lancashire,
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and E. Shaw. Registered office: 42-3
Wellgate, Rotherham.

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

MORTGAGES & CHARGES

HerBros L1D., London WC, chemical
manufacturers. 27 February, £6,000
charge, to Evelyn L. Gordon, London;
charged on leaschold 3 High Street and
3 Cross Keys Mews, Marylebone.

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

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

SATISFACTION

CLAY AND SoN L1D., London E, ferti-
liser manufacturers. Satisfaction 5
March, of mortgages or charges regis-
tered 22 February 1946, 1 May 1947 and
27 February, 2 April and 22 October
1953.

Voluntarily Winding-up

THE BRITISH MALAYAN PETROLEUM Co.
Ltp., registered office St. Helen’s Court,
Great St. Helen’s, London EC3, Mr. C. N.
Chater of Seria, Brunei, appointed
liquidator, 18 March.

Semtex Move
The Semtex office in the West End of
London has moved from 123 Pall Mall to
c/o Alfred Goslett and Co. Ltd., 127
Charing Cross Road WCI1. (Gerrard 7890).

Market Reports

INDUSTRIAL CHEMICAL PRICES FIRM

LONDON Firm price conditions con-
tinue in most sections of the industrial
chemicals market.  Contract deliveries
are being taken according to schedule and
the flow of new business on home ac-
count is reasonably good although buyers
are somewhat hesitant, because of the un-
certainties arising from the engineering
dispute, to cover more than immediate
requirements. Home trade business in
fertilisers continues to expand. Export
trade has been maintained on a good scale
with India and Australia the chief outlets.
The returns for overseas shipments of
chemicals since the beginning of the year
show an improvement over the same
period for 1956. Activity in the coal-tar
products market continues reasonably
good with creosote oil, cresylic acid and
the solvents in steady request.

MANCHESTER Prices generally on the
Manchester chemical market during the
past week have maintained a firm front,

the outstanding change being the advance
in borax and boric acid. The textile and
allied industries and other leading indus-
trial consumers are taking good contract
deliveries of the alkalis and most heavy
chemicals and both home and export
enquiry has been maintained. Seasonal
activity in the fertiliser market has con-
tinued and in some sections delivery
delays are becoming longer. Pitch, tar
and creosote oil are active in the tar pro-
ducts markets.

GLASGOW Opverall the position of the
Scottish heavy chemical market during
the past week has shown little or no
change; although business has been
steady in some sections of industry, therc
has been in others some curtailment cf
deliveries due to the present industrial
unrest. Fertilisers, however, have con-
tinued to show increased activity, parti-
cularly in regard to current demands.
Prices on the whole have been steady.
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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
be 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)'.

AMENDED SPECIFICATIONS

On sale 8 May or as soon as possitie
thereafter.

Complex compounds of iron carbonyl
and a cyclopentadiene. Shell Reﬁnmg
and Marketing Co. Ltd. 7371

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

ACCEPTANCES
Open to public inspection on 8 May 1957.

Heating and drying of a continuous
length of a  material comprising
organic fibres. Lippke, P. 774 227

Synthesis of pyridines. Celanese Corp.
of America. 774 436

Washing, bleaching or like compositions.
Seifenfabrik Hochdorf, AG. 774153

N-thioamines. Monsanto Chemical Co.

774570

Device for assessing activity of chemical
compounds in relation to micro-
organisms. Consolidated Laboratories,
Inc. 774 155

Plller bodies for carrying out reactions
of gases with solids in fluidised beds.
Badische Anilin- & Soda-Fabrik, AG.

774 325

Producing metallisation effects on textile
material.  Heberlein & Co., AG.

774 439

Apparatus for the projection of sub-
stances in powder form. Berthoud &
Cie. 774 446

Method and apparatus for dispensing
measured quantities of liquids. General
Motors Corporation. 774 246

Synthesis of  o-alkyl-p-alkoxyphenols.
Universal Oil Products Co. 774 33

Synthetic ester lubricant blends.
Research & Engineering Co. 774 457

Fibres of thermoplastic  materials.
Owens-Corning Fiberglas Corp.

774 339

Glass compositions. Soc. Anon. des
Manufactures des Glaces et Produits
Chimiques de St-Gobain, Chauny &
Cirey. 774 248

Methods and apparatus for contacting

Esso

gases and liquids. Diamond Alkali
Co. 774 249
Reductive N-alkylation process. Univer-
sal Oil Products Co. 774 345
Gas mixture fractionating processes.
Naamlooze Vennootschap  Philips’
Gloeilampenfabrieken. 774 252

Unsaturated esters, ethers and aldehydes

Hoftman-La Roche & Co., A(: F;

774 462
Alkaloid derivatives. Ciba Ltd. [Addi-
tion to 744 290.] 774 463

Controlling dimensions of linear drawn

bodies. Owens-Illinois Glass Co.
774 355
Organic esters. Pfizer & Co., Inc, C.
774 464

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

Sterol compounds and purification
thereof. Upjohn Co. 774 466

Amino carboxylic acids. Inventa AG.,
fiir Forschung Und Patentverwertung.

774 468

Opento publicinspection on 15 May 1957.
Thermoplastics. Compra Plastics Ltd.,
and Sturm, R. H 774 891
Corrosion-preventing  lubricating  oils.
Lobitos Oilfields Ltd., Brown, T. F.,
and Killcross, J. 774 672
Cold-setting compositions yielding chemi-
cally resistant solid masses. Farbwerke
Hoechst AG Vorm. Meister, Lucius,
and Briining. 774 674
Disazo-dyestuffs insoluble in water. Farb-
werke Hoechst AG Vorm. Meister,
Lucius, and Briining. 774 676
Hexamethylenetetramine. Meissner, J.
[Addition to 722 434.] 774 789
Polymers. British Petroleum Co. Ltd.,
Habeshaw, J., and Rae, R. W. 774 871
Method of and apparatus for treating
fat-containing material. Sheppy Gluc
and Chemical Works. 775 003
Bactericidal and fungicidal compounds
and preparations. Ciba Ltd. 774679
Thermoplastic polymeric materials. 1CI
Ltd. 774 681
Monoazo dyestuffs containing heavy
metal and their use. Geigy, J. R., AG.
775 005

Dispersions. Farbwerke Hoechst AG
Vorm. Meister, Lucius, and Briining.
775 008
Liquid adhesive or other viscous liquid
dispensers. Dachinger, H. 775 009
Metallisable trisazo dyestuffs. Geigy,
J. R, AG. 774 682
Oil and water emulsions. Anzin Ltd.
774792

Electrolysis of iron metal salt solutions.

Siemens and Halske Ges. 774 896
Polymerisation. Monsanto Chemical Co.
774 897

Polymer containing compositions. British
Petroleum Co. Ltd., McLean, A..
Habeshaw, J., and Rae, R. W. 774 873
Ammonium su]phatc Koppers Co. Inc.
775 010

Cobalt complexes of heterocyclic car-
boxylic acid hydrazides. Farben-
fabriken Bayer. 774 684
Quinone condensation products. Farben-

fabriken Bayer. 774 794
Cobaltiferous azo-dyestuffs. Ciba Ltd.
[Addition to 757 485.] 775 011
e-Hydroxycaproic acid esters. Farben-
fabriken Bayer. 774 687

Terephthalic acid. Chempatents Inc.
774 902

Oxidising mercaptans or mercaptides to
disulphides in a two-phase system con-
sisting of a light hydrocarbon oil phase
and an aqueous alkali metal hydroxide
phase. Naamlooze Vennootschap de
Bataafsche Petroleum Maatschappij.

7750

Synthetic ester lubricants. Esso Rescarch
and Engineering Co. 775 017
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Ortho-methylolphenols.  Distillers  Co.
d. 774 696

Sulphur dioxide from sulphur and sul-

phur trioxide. Allied Chemical and
Dye Corp. 775 020
Pesticidal compositions.  Shell Refining
and Marketing Co. Ltd. 775 021

Epoxy resins. Distillers Co. Ltd. 774 582
Derivatives of diphenyl ureca and uses.
Geigy, J. R., AG. 774 802
thlh..l/lm derivatives. Soc. des Usines
Chimiques Rhone-Poulenc. 774 882
High density spray-dried granular, soap-
less detergent composition. Purex Cor-
peration Ltd. 774 804
Thermosetting resinous moulding com-

position. American Cyanamid Co.
774 805
Polyester resin compositions. Pittsburgh
Plate Glass Co. 774 807

Dihydrazinophthalazine derivatives. Cas-
sella Farbwerke Mainkur AG. 774 208
Isothiourea derivatives containing sulpho-
acid groups. Bochme Fettchemie Ges.

775 025
Metallisable monoazo dyestuffs. Geiny.,
J. R., AG. 774 884

Aromatic  o-hydroxydiazo compounds.
Geigy. J. R., AG. 774 835 774 885
Complex metal  salt-soap compounds.
Esso Rescarch and Engincering Co.
775 027

Treatment of silica. Columbia Southern
Chemical Corp. 774 585 774 586
Production of furfural and acetic acid

from  pentosan-containing  material.
Oronzio de Nora Impianti Elettro-
chimici. 774 809
Epoxide resins. ICI Ltd. 774 810
Polyesters of terephthalic acid. ICI Ltd.
775 030

Removing arsenic compounds from phos-
phoric acid. Knapsack-Griesheim AG.

. 774709
2-Benzthiazyl sulphenomorpholide. ICI
Ltd. 774 710

Analysing liquids which contain a crystal-
loid substance and a non-crystalloid
substance.  Technicon  International
Ltd. 774711

Porous materials impregnated with syn-
thetic resin. Dynamit AG Vorm. A.
Nobel and Co. 774713

Trisazo dyestuffs. Ciba 1Ltd. 774916

Complex copper compounds of direct-

dyeing dyestuffs. Ciba Ltd. 775 034

Alkylation of aromatic hydrocarbons.

ICI Ltd. 774716

Synthesis  of lysergic acid and homo-
logues thereof. Lilly, E., and Co.

774 984

Pure benzene carboxylic acids. Newby.

H. (Chemische Werke Huls AG).

774 920

Epoxy resin compositions. National Lead
Co. 775 035
Monoazo dyestuffs derived from cyanuric
chloride. ICI Ltd. 774 925
Emulsions of polymers. British Oxygen
Co. Ltd. 775 038

Ilford Ltd.
774724
Ton exchange resin indicator compounds.
Sccurity Trust Co. of Rochester. [Addi-

Pyridazine compounds.

tion to 728 383.] 774726
Polymethine dyes. Kodak Ltd. 774779
Heterocyclic  quaternary  salts. Kodak

Ltd. 774 780

Monoazo-dyestuffs. Ciba Ltd. 774 819
Alkali  metal  borohydrides.  Callery
Chemical Co. 774728

Polyvinyl alcohol. Norsk Hydro-Elektrisk
Kvaelstofaktieselskab. 774729
Exothermic compositions. Diamond
Alkali Co. 774 889 774 899
Piperidines. Ciba Ltd. 774 822
2-Methyl-butanol-(1)-one  (3). Rhein-
preussen AG fiir Bergbau und Chemie.
774934
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Benzenesuphonylguanidines. Oesterreich-

ische Stickstoffwerke AG. 774 823
Organic halogen compounds. ICI Ltd.
774737

Anhydrous ketene. Celanese Corp. of
America 774 825

Ethers of 2-methylol-butene-1-one (3) and
polymers thereof. Rheinpreussen’ AG
fiir Bergbau und Chemie. 774 826

Aromatic carbonyl compounds from aryl
ethylenes. Naamlooze Vennootschap
Polak und Schwarz’s Essencefabricken.

774 608

Copper-containing disazo dyestuffs. San-
doz Ltd. 775 048

2-Amino-3-nitro-5-acylthiophene azo dye
compounds. Eastman Kodak Co.

774 611

Trisazo dyestuffs. Cassella Farbwerke
Mainkur' AG. 774 612
Electrodeposition of nickel. Udylite
Rescarch Corp. 774 614

Terephthalic acid. Chempatents Inc.
774 835

Aromatic or heterocyclic hydroxycar-
boxylic acids. Farbenfabriken Bayer.

774 837

Acetylenic esters. Hoffmann-La Roche,
F., and Co. AG. 774 621
Coating compositions. Du Pont de
Nemours, E. I., and Co. 774 625

Preparation of halohydrins of fatty acids.

Rohm and Haas Co. 774 946
Cross-linking  of  polymers. Kcllogg,
M. W., Co 774 947

Electroplating aluminium and electrolyte
therefor. United States Steel Corp.

775 055

Etherified resins. Distillers Co. Ltd.

[Divided out of 774 582.] 774 583

Epoxy resins. Distillers Co. Ltd. [Divided
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Concentrated formic acid from formates.
Chemische Werke Hiils AG. 774751
p-Toluic acid. Deutsche Gold- und Silber-
Scheideanstalt Vorm. Roessler. 774 954
Epoxidised polymers. Food Machinery
and Chemical Corp. 774752
Benzoic acid derivatives, and processes
for their preparation. Thomae, Dr. K.,
Ges. 774 635
Chemical compounds useful in the syn-
thesis of lysergic acid and its homo-
logues. Lilly, E., and Co.
774 985-774 992
Complex heavy metal salts. Badische
Anilin- und Soda-Fabrik. 774 956
Tetrahydroisoquinolino - alkyl-3-phenoxy

ethers. Wander, Dr. A., AG. 774649
Mixing gases. Research Corp 774 653
Tyrosine. International Minerals and

Chemical Corp. 774 961

Recovery of tocopherols from deodoriser
sludges. Eastman Kodak Co. 774 855
Fibres and filaments. Abbey, A. (Dow
Chemical Co.). 774762
Esters of halogenated phenoxyacetic
acids. Boehringer, A., Boehringer, E.,
Liebrecht, 1., and Liebrecht, J. (trading
as Boehringer Sohn, C. H.). 774763
Epoxidised copolymers Food Machmery
and Chemical Corp. 774765
Halohydrins. Deutsche Gold- und Silber-
Scheideanstalt Vorm. Roessler. 774 766
Tropane and y-tropane derivatives. San-
doz Ltd. 774 858
Acrylommle polymers stabilised with
certain  beta-alkylaminopropionitriles.
Abbey, A. (Dow Chemical Co.). 774 768
Stabilisation of acrylonitrile polymers.
Abbey, A. (Dow Chemical Co.). 774 769
Polyglycidyl ethers of tetraphenols.
Naamlooze Vennootschap de Bataaf-
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materials. Berger, L., and Sons Ltd.
774 868
Phosphate coating of metal surfaces.
Kemp, J. A. (American Chemical Paint
Co.). 774 667

Patent for Plastics Release
Agents

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

Chemical Manufacturers as
Electricity Users

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

148,000k W.

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

out of 774 582.] 774 584
Condensates of the dicarbamate of di-
ethylene glycol with formaldehyde.
Rohm and Haas Co. 774749

sche Petroleum Maatschappij. 774 663
Certain  3-substituted-1, 2, 4-triazoles.
Olin Mathieson Chemical Corp. 774 867
Water-dispersible copolymeric resinous

. Hydrnﬁ

_ Fluorides

_ Fluoboric Acid and Fluoborat:
Hydrofluosilicic Acid and
S:licoflu ride:

\\

Cyanides of Cadmium, Copper, Gold, )
Nickel, Potassium, Sodium, Silver, Zinc
Nickel and Zinc Compounds

Liver of Sulphur

Prepared Plating Salts for Brass, Cadmium,
Chromium, Copper, Nickel (including latest

¢ Udylite’ bright nickel solutions), Silver,
Tin, Zinc, etc.

Copper Salts

Carbonate, Chloride, Nitrate, etc.
Exhibiting at B.I.F. Birmingham.

AR

AN

STAND No. D 407/306

R. CRUICKSHANK LIMITED
- CAMDEN STREET, BIRMINGHAM, |
CENtral 8553 (6 lines) Cruickshank, Birmingham.

Telephone :

Telegrams :

SM/C2622,
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Portable Hydrogen and Acetylene
Plants Reported from US

ROM the Institute of Gas Tech-

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

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

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

Although carbon deposition on the
reforming catalyst was expected, the
Girdler Company state that extended test
operation showed good catalyst life is
obtained provided that a 24-hour steam-
ing period follows each 214-hour-on-
stream period. .

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

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

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

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

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

CEA Develops Automatic
Sulphur Dioxide Recorder

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

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

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

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

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

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

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

MONDAY 8 APRIL

SCI (Chemical Engineering Group)—
London: 14 Belgrave Square SW1. Sym-
posium on safety. Also on 9 April.

SCI (Corrosion Group)—London: 14
Belgrave Square SW1, 6.30 p.m. Spring
lecture: ‘Recent research at Milan on the
electrochemistry of corrosion’ by Pro-
fessor R. Piontelli.

Incorporated Plant Engineers —Dundee:
Mathers Hotel, 7.30 p.m. ‘Problems of
textile research” by H. Corteen.

TUESDAY 9 APRIL

I.Chem.E.—Birmingham :  University.
Symposium on chemical engineering
education. Also on 10 and 11 April.

Society of Instrument Technology—
Manchester: College of Science and Tech-
nology, 7.30 p.m. ‘Science and art of
instrumentation’ by J. K. Burkitt.

WEDNESDAY 10 APRIL

SCI (Agriculture Group)—Bristol: Long
Ashton Agricultural Research Station.
Symposium on ‘Trace clements in soils,
plants, and animals’. Also on 11 and
12 April.

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

Institute of Fuel—Institution of Civil
Engineers, Great George Street SWI,
5.30 p.m. ‘Koppers-Tolzek gasification
process’ by Hans Koppers.

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

FRIDAY 12 APRIL

CS—St. Andrews: Chemistry Depart-
ment, St. Salvator’s College, 5.15 p.m.
‘Chemical and Antituberculosis activity
of some new phenazines’ by Dr. V. C.
Barry.
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Yet another application of Permutit
lon Exchange is the deacidification of
formaldehyde, which is performed by
the Permutit plant illustrated here.
Increasing numbers of Permutit lon
Exchange plants are now being used to
improve and accelerate many chemical
and metallurgical operations. Perhaps
in your industry Permutit can help to
improve the product or reduce costs.
For full technical information and

advice, please write to :—

Dept. V.A.271, Permutit House, Gunnersbury Avenue, London, W.4
Telephone: CHIswick 6431
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Three col

SITUATIONS VACANT

EDUCATIONAL

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

Good knowledge of organic reactions desirable.

Ability and willingness to work hard with minimum of direction
is of more consequence than age.

Apply giving details of experience, etc., to BOX No. C.A. 3531,
CHEMICAL AGE, 154, FLEET STREET, LONDON, E.C 4.

A.M.I.CHEM.E.—More than one-third of the successful
candidates since 1944 have been trained by T.1.G.B. All seeking
quick promotion in the Chernical 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.L.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.

and applications in writing are invited from those preferably
with Higher National Certificate in Chemistry and having
practical experience in analysis and treatment of industrial
effluents arising from plating and heat treatment processes.
This is a newly created post brought about by the

VAUXHALL MOTORS LIMITED,

Luton have a vacancy for a Chemist/Engineer,

Applications should be addressed to
STAFF EMPLOYMENT MANAGER.

giving full details and salary required.

construction of a Trade Effluent Treatment Plant.
Candidates should be capable of exercising technical control
of the Plant, and a knowledge of pumping circuits,
chlorinators, indicator panels and flow recorders will be
advantageous.

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

CHEMICAL ENGINEERS—JAMAICA
Two Graduate Chemical Engineers, one of whom should have
about ten years’ experience, are required for expanding bauxite
and chemical operations industry. Periodic home leave, passages
paid, pension plan and other benefits. Write Box X.937, c/o
Streets, 110 Old Broad Street, E.C.2.

FOR SALE

Morton Whisking Machine container fitted water jacket 17 in.
diam. by 24 in. deep. Fast and loose pulleys, 14 in. by 3 in.
Exhaust Fan by Musgrave. 18 in. impellor, 17 in. suction, 13 in.
by 13 in. delivery. R.O. bearings. Fast and loose pulleys, 6 in.
by 3% in.
THOMPSON & SON (MILLWALL) LIMITED,
LONDON, E.14.
TEL. EAST 1844.

BOX NUMBERS: Reply cjo ** Chemical Age”’

FOR SALE: continued

STAINLESS STEEL Mixing Vat—200 gal. Water jacketed.

MIRACLE MILL—Type 25, with blower and 35 h.p. S/Ring
3-phase motor and oil starter.

80 QRT. PEERLESS 4-speed 3 h.p. A.C. Bowl Mixer.

SIFTER-MIXERS—500/300/150/60 1b. capacity.

REVOLVING DRUM—6 ft. diam. by 2 ft. 4 in. wide.

GRANITE EDGE RUNNER—3 ft. 6 in. with two rollers.

COPPER TILT PANS—30 in. by 28 in. for 80 Ib. w.p.

MORTON 20-gallon “Z” MIXER with motor.

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

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

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

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

FRED WATKlNS (BOILERS) LTD.,
COLEFORD, GLO!
Phone: Coleford 2271/2

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

MORTON, SON AND WARD, LIMITED, STAINLESS STEEL
VESS

VESSELS of all shapes and sizes, J.l(.kelcd 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 Ib. pressure, water cooled, automatic
ouverloads, 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

600

COMPLETE VACUUM DRYING PLANT by Scott, comprising
horizontal band drier approx. 35 ft. by 6 ft., with service feed
hoppers, shaker feeder, condensate receiver for hotplates,
vacuum augmentor, kek mill, screening and finished material
hoppers, tailings clevator, wet and dry vacuum pumps. Powered
by flame-proof motors. Drier of the seven-band type, but has
Opumlgd with three bands only.

Twin cyl., steam-heated Drum Drier hy H. Simon. Rolls 40 in.
by 28 in. diam. 100 Ib. w.p., running in plain bearings with
steam inlet and condensate outlet. Doctor knife to each roll.

Steam jacketed TROUGH MIXER by Dobson & Barlow, mixing
trough 53 in. by 43 in. by 46 in. deep. Twin glanded “Z”
blade agitators, motorised 400/3/50. Power op. tilting.

20 in. diam. Centrifuge by Broadbent. Lift out self-balancing
basket 10} in. deep, back 260 Ib. 1,000 r.p.m. M.S. interlock-
ing cover. Motorised 400/3/50.

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

80 gal. S.J. ms. Boiling Pan with stainless steel lining. 32 in.
dia. by 29 in. 1} in. run off. Hinged lid. Jacket 35 Ib. w.p.

NEW STAINLESS STEEL STORAGE TANKS AND VESSELS,
with capac 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

ALMOST new latest type Smith Blythe 7 ft. dia. single-roll edge
runner mill.  Motorised.
GEORGE COHEN SONS & CO. LTD.,
WOOD LANE, LONDON, W.12
Tel.: Shepherds Bush 2070 and
STANNINGLEY, NR. LEEDS
Tel.: Pudscy 2241

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-cfliciency steam lance: 30 ft. steam hose; 15 ft.
detergent hose; £44 complete. Ideal for the Chemical industry.
Leaflet L.126 HYZONIS LTD., 2, Rosslyn Crescent, Harrow,
Middlesex.

600

FAT REFINING AND MANUFACTURING PLANT

LITTLE-USED COMPOUND LARD PLANT, comprising:
VOTATOR by A. JOHNSON, Model S.51A, -capacity
3,000 Ib./hr., with small Air Compressor by Bristol Pneumatic
Tool Company, Model 303 V, driven by 4 h.p. motor mounted
over Vertical Cylindrical Air Receiver. With Sterne Ammonia
Compressor, No. 4628,-10-ton capacity, vee-belt drive to fly-
wheel from 25 h.p. S/R motor 400/3/50, with Fan-cooled
Galvanised Water-cooling Plant.

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

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

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

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

NEW AND UNUSED PORTABLE SYRUP PUMP by JOBSON
& BECKWITH, Rotan Model RT.32, 1} in. suction and delivery
with gunmetal gears and stainless steel shaft, capacity 6 g.p.m.
when pumping thick syrup. Drive by 1 h.p. motor through
reduction gear mounted on channel under-bed on tubular frame-
work with bogie wheels for portability.

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

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

EMPIRE TYPE WIRE STITCHING MACHINE BY VICKERS-
ARMSTRONGS. Pedestal model, 16 in. throat, belt drive from
electric motor.

VARIOUS STEAM-JACKETED PANS, GALVANISED
TANKS, ETC.

GEORGE COHEN SONS & CO. LTD.,
WOOD LANE, LONDON, W.12,
Tel.: Shepherds Bush 2070 and
STANNINGLEY, NR. LEEDS
Tel.: Pudsey 2241.

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

HARRY H. GARDAM & CO. LTD.

IHREE\Goudsche Twm coll Milk Driers, rolls 80 in. by 28 in.
Suitable w.p. 80
GEORGE COHEN SONS & CO. LTD.,
WOOD LANE, LONDON, W.12
Tel.: Shepherds Bush 2070 and
STANNINGLEY, NR. LEEDS
Tel.: Pudsey 2241

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).
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FOR SALE: continued

FEW Keith Blackman Galvanised Centrifugal Fan Units. Totally
enclosed motors £25 each to clear. Bellangers, 306 Holloway
Road, London, N.7 (North 4117).

50 kiloo LANTHANUM OXIDE—99.5 per cent, immediately
available. BOX NO. 3532, CHEMICAL AGE, 154 FLEET
STREET, LONDON, E.C4.

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

WORK WANTED & OFFERED

PULVERISING of every description of chemical and other
materials. Collections, storage, deliveries. THOMAS HILL
JONES, LIMITED. CTA WORKS, BOW COMMON
LANE, LONDON E3 (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,

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

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

OFFICIAL APPOINTMENTS

CHEMICAL PROCESS DEVELOPMENT LTD.

invite inquiries from Companies requiring small-scale plant
facilities, particularly in the filtering, sieving, centrifuging, drum
drying and homogenising fields.
Complete laboratory facilities also available.
220-222 ELGAR ROAD,
READING.

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

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

London, E.C.2.

INDUSTRIAL MACHINING—Hydro, Filter and Grinder Bags
made to any specification. Inquiries to:—
MESSRS. YOUNG & EAST,
4, NOREEN AVENUE,
PRESTWICH, LANCS.
TELE.: WHITEFIELD 3416.

CHEMICAL LEADWORK

Fabricated Lead Sheets and Pipes. Homo-
geneous interior Lead lining of flanged mild

steel tubes, bends, and tees.

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

EXPERIMENTAL OFFICERS AND ASSISTANT
EXPERIMENTAL OFFICERS

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

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

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

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

SALARY (London):—

EXPERIMENTAL OFFICER.—Minimum £925 (women £853);
men’s scale maximum £1,135.

ASSISTANT EXPERIMENTAL OFFICER.—Starting pay
£365 (at 18) up to £655 (women £632) at 26. Men'’s scale maximum
£805. Women’s scales are being raised to reach equality with
men’s by 1961. Somewhat lower outside London. Promotion
prospects.

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

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

Interview Boards arranged at intervals, as required. Early
application is advised.
22758/120/1/57/JT/a

HEATING TAPES ~

For many applications
May we help you with your problem ?
THE STABILAG CO. LTD.
MARK ROAD + HEMEL HEMPSTEAD
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CROMIL & PIERCY L™-

REGD. CROMIL

MILBURN HOUSE
“E” FLOOR

NEWCASTLE-ON-TYNE

Tel.: 2-776l

Import and Export of Chemicals
Exports ARSENIC TRIOXIDE As,0,
POLAND, Warszawa 10, P.O.B.

Cables: CIECH WARSZAWA.

343, Jasna 12

Telephone: 690-91

BORAX A

ey

‘TRONA’

ELEMENTAL

BORON

Boron and its compounds have many
applications in the fields of Metal
Refining, Plastics, Atomic Energy,
Propellants, Pyrotechnics, Petroleum
Fuels and in Organic syntheses.

Write for further information to:-

LIMITED

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

Producers of : Borax, Soda Ash, Salt Cake, Lithium,
Bromine, Chlorates, Perchlorates, Manganese Di-
oxide and a diversified line of Agricultural and
Refrigerant chemicals.

KINGS BOURNE HOUSE, 229 HIGH HOLBORN, LONDON, W.C.I.

Telephone: HOLborn 6518 (pbr). Cables: Boraxchem London.

M
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AN“Y““““S

R
AC1D I¢

AHF is the most important agent for the
production of organic fluorine compounds either
by replacement of chlorine atoms or by
addition to unsaturated substances. Another
important use is as a catalyst in the production
of high-octane fuels by alkylation. Other
alkylation and acylation reactions are also
-atalysed by AHF. It is the raw material for
producing fluorine and has been used as a

solvent medium for certain reactions.

PHYSICAL PROPERTIES 1,0 0.59, max.
Iioilin‘g Poin't (760 mm.) I*)“J“(E. S0, 0.25% max.
Freezing Point - 83°C. 2
. ] S (oale: s SiF 950/ max
Specific Gravity (Liquid 0°C.) 1.01 Si (cale. as Sil |) 0.25%, max.
Specific Heat (Liquid 0°C.) 0.85 “__S(lI 0.01°, max.
The vapour is polymerised to a degree which H,S may be present in traces

varies rapidly with temperature and pressure . - .
iy I. L B Higher grades up to 99.9%, HF can be supplicd
producing a corresponding variation in the 7

o B according to need.
heat of vaporisation.

CONTAINERS
SPECIFICATION AHF is transported in steel tank wagons
The normal grade of AHF contains at least holding from 6 to 8 tons, and in steel evlinders

999 HF,and impurities to the following limits:- of 61b., 50 Ib. and 230 Ib. capacity.

Advice on materials of construction, handling and first-aid measures may be obtained from
PRODUCTS OF

[MPERIALJhELTINa

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

at Bouverie House, 154 Fleet Street, E.C'.4,
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