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in the boiler house

0

Fuel savings of from 109 to
209, are usual where Senior
Economisers are instalied. The
straight gas passages minimize
draught loss and remain ex-
ceptionally clean in service.

[llustrated is the Senior H - Tube
Economiser, suitable for all in-
dustrial boilers.  Senior Twintube
and Welded Economisers are re-
commended for Power Stations and
other users of very high pressures.
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ECONOMISERS LIMITED
, 11 SOUTHAMPTON ROW, LONDON, W.C.I
,qubom 7543-4 & 1158. Telegrams : *Senioreco,”’ Westcent, London ‘
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Life was uncomplicated in those days
by the need for really efficient and
long lasting Steam Traps—but to-day
the need is there and the answer too !
Simplicity Steam Traps, with only
one moving part—the stainless steel
ball, give a lifetime of trouble-free

service—Send for Leaflet S.'T.9.A.

Nowadays it’s

THE KEY ENGINEERING COMPANY LTD.
4 Queen Victoria Street * London - E.C4 Telephone : CITy 11856
Also at Trafford Park, Manchester, 17 Telephone : Trafford Park 1903

, Lithopone
IGSHAN / 30% Red Seal

SILICOFLU ORIDES ‘

Available for *

|
=

.
MAGNESIUM and ZINC prompt delivery
These Salts are obtaining a wide use in the
treatment of concrete lor protection against
atmospheric action and subsequent dis-
integration.

The method used is a surface treatment and
is the practical application of well-known
chemical reactions designed to remove free
lime from the concretc and replace it with 1 e
insolubie fluorides and siiica, thus leaving the
surface impervious to water and resistant tc
the acid of the atmesphere. '

A Harris & Dixon Company

Guest Industrial Ltd.
! Raw Materrais Division
| 81 Gracechu=ch Sireer, London, E.C.3

‘ - Telephone: | «1se 563 ;
Telephone :  B'ham Central 8553 (6 lines) e~ e D
Telegrams & Cables : Cruickshank Birmingham N ’ *
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REFRACTORY
Cements

and Powders

Electrically fused alumina or Magnesia of high purity is suppliedin lump or powder
form, graded to suit customers’ requirements within the range of } in. to —200 B.S.

mesh. It is used largely for furnace insulation packing.

A large number of Fused Alumina or Fused Magnesia Cements are supplied for numerous
high temperature applications. Magnesia Cement 105A is used in electrical hot-plate

manufacture and Alumina Cement C60 for cementing furnace windings.

THE THERMAL SYNDICATE LIMITED

WALLSEND, NORTHUMBERLAND
London Office : 12-14, Old Pye Street, Westminster, S.W.1.
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NEGRETTI & ZAMBRA

LIMITED
122 Regent St., London, W.l. Reg. 3406

TEMPERATURE
MEASUREMENT

Send for Lists on-

Mercury - in - Steel

Thermometers
List T 40

Electrical Thermometers
List E 30

BRANCHES : Birmingham, Cardiff, Glasgow,
Leeds, Manchester, Nottingham.

Agents in most countries overseas

2MO900s

TANKS

MAKERS :—
ROBERT AIREY & SON LTD.

¢ Kuvo’” Works,
Kingsbridge Rd., Huddersfield.

FOR
ALL CLASSES
OF  DETERGENT
AND BLEACHING
OPERATIONS

SODIUM METASILICATE
SODIUM SESQUISILICATE
SODIUM ORTHOSILICATE
HYDROGEN PEROXIDE

(ALL STRENGTHS)

SYNTHETIC AND
ALL - PURPOSE
DETERGENT COMPOUNDS

SEND PARTICULARS OF
YOUR DETERGENT AND
BLEACHING PROBLEMS TO

ALCOCK (reroxioey LTD
LUTON - BEDS

Telephone : LUTON 4900 (3 lines)

Telegrams : Peroxide, Luton
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: Focus on PRECISION

v The extreme care which we exercise in the
1 construction of precision balances is reflected
1 in the finish and adjustment of our polished

s 1 brass, rhodium-plated and stainless steel
R
N

Have you seen our new SS8 Stain-
less Steel weights—roog. to romg., 1
Class A adjustment, in velvet I
lined box. 50/30 series with
geometrical wire fractions? ]

Priced at only £12. 10. 0. per set.

v weights.  Stanton analytical weights are all
v adjusted to well within N.P.L.. Class “A”
tolerance by a team of highly skilled craftsmen
using accurately maintained standards.

? m PRECISION WEIGHTS

Stanton Instruments Ltd., 119 Oxford Street, London, W.I. Tel: Gerrard 7533-4
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This specialist
service in

NICKEL AND
NICKEL ALLOYS

Nickel alloys for long life

| at high temperatures ; for
FURNACE : :
| certain  special  atmo-
spheric conditions ;  for
ELEMENTS } furnace constructional
work.
‘ ‘Nichrome' V for long
life at temperatures up to
DOMESTIC 1150 C ; *Nichrome' for

temperatures up to 950 C:
APPLIANCES ~ other alloys for less
exacting conditions.

“TH/T2  alloys (nickel-
chromium and nickel-alu-
minium) for temperatures
THERMO- | upto 1100°C, are identical
with the best-known wires
COUPLES | formerly imported. Also
‘ Special *Advance’ (nickel-
| copper) for use with
copper or iron.

Cathode nickel, pure
RADIO and TV nickel and nickel-mangan-
ese, for sleeves, anodes,
FIELD grids, filaments, supports,

glass metal seals, etc.

Nickel-manganese for sup-

LAMP ‘ ports, grids, and lead

| wires : special alloys for

INDUSTRY a variety of eflicient joints
between metal and glass.

Alloys of the correct
‘ physical properties and
- temper to meet manu-
facturing requirements in
centre and side electrodes;
and such as special strip
for stamping out mult-
point discs for aircraft
plugs.

SPARK
PLUGS

Superfine wires from 0.002

in. downwards in various

FINE alloys, such as 80/20
Nickel Chrome, Pure

WIRES Nickel, etc., for special-

ised applications.
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BRITISH DRIVER-HARRIS

CO. LTD.
MANCHESTER 15

NICHROME

MGisTineo Taaot HATL

The greatest name

in electrical resistance

ATOM/SATION.

If you wish to disintegrate a liquid,
there is little YOU can do about
changing the physical properties of
the liquid except to heat it.

The initial stage of atomisation.
Exposure | micro second.

BUT

You can do something about your
atomising plant. You can consult
URQUHART'S (1926) LTD. who have
been manufacturing Atomisers for
over twenty-five years. Single or two-
fluid atomisers from |-1b. to 2,000-1bs.
of liquid per hour.

LET URQUHART’S SOLVE YOUR
ATOMISATION PROBLEMS

Also manufacturers of Fuel Oil Burn-
ing Equipment for all purposes
including Combustion  Chambers
rated at 10® B.Th.Us per cubic foot
per hour and with positive control
of combustion conditions.

Urquhart’s_ (1926) Ltd

33, Chase Road
London,N.W.10
Elgar 3331.

Albion Dockyard
Bristol I.
Bristol 23050.
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2, I too, have -
all

the answers. ..

Mr. Therm may not be able to foresee the future
but he has an answer for every heating
\ problem.What other fuel can give a tiny —
but steady — pinpoint of flame or
full heat the instant you want it? And /
gas controls respond to a flick of the
wrist or can be entirely
automatic. Mr. Therm is already
the most dependable worker
all over the country.
Clean, speedy, economical —

. , . . @ K
no wonder his services are increasingly - ”
(o) OV'

in demand.

MR. THERM HELPS
THE CHEMICAL INDUSTRY
He makes himself very useful
in dye manufacture, oil boil-
ing, distilling, drying, evapor=

Mr. Therm burns to serve you stirig 2l steqs sisig.

THE GAS COUNCIL - I GROSVENOR PLACE - LONDON -+ SWI
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Wellions of Gallons

OF MATERIAL ARE PROCESSED EVERY DAY

IN
\cf‘an nNo n/

A battery of
six 600 gallon
., Cast Iron
Acid-resisting
glass enamel
lined steam-
"""" jacketed mixing
vessels.

o)
CAST TRON CHEMICAL PLANT LINED
WITH ACID RESISTING GLASS ENAMEL

CANNON (CP) LTD « DEEPFIELDS ¢ BILSTON - STAFFS

Tel : Bilston 41241-5 - London Office: 4 PARK LANE + PICCADILLY - W.1 - Tel : GROsvenor 5611
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THE SICN OF

/] /wd)/s - ,
V a

STAINLESS STEEL PANS

Open top pans as illustrated, steam jacketed pans, and all
types of plant and processing equipment in welded stain-
less steel, mild steel, MONEL and other weldable metals.

EXPORT ENQUIRIES INVITED

Our new catalogue “ Welded Fabrications” 1is available on

/el'l Jehklﬁs ' 3 (0 l’d application.

ROTHERHAM Telephone 4201-6 (6 lines)

BRITISH TAR PRODUCTS

LIMITED =)

PYRIDINE Makers of
PHENOL
CRESYLIC ACIDS
META-CRESOL
NAPHTHALENE
TOLUOLE
ANTHRACENE OIL
SOLVENT NAPHTHA
XYLOLE
ORTHO CRESOL
METHYL CYCLOHEXANOL
CYCLOHEXANOL

SALES OFFICE :

418* GLOSSOP ROAD, SHEFFIELD, 10

Telephone: 60078-9 Telegrams : “ CRESOL, SHEFFIELD 10’

]
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Biological Sodium

HOUGHTS upon the puzzle of
Tsodium as an essential and non-

essential element in nutrition are
stimulated by the publication of Dr.
Lehr’s paper read last year in London to
the SCI Agriculture Group (J. Sci. Food
Agric., 1953, 4, 640-71). The essen-
tiality of sodium in animal nutrition can-
not be denied. Sodium is abundantly
present in blood and other body fluids.
It helps to control the acid-base balance,
muscle activity, and water retention in
the tissues.  Sodium deficiency retards
growth, reduces the efficiency of food
utilisation, diminishes energy, and pre-
vents reproduction.  There is often too
little clarity of thought in perceiving
where the functions of salt end and those
of sodium begin, for salt has been a
common addition to animal and human
diet from Biblical times and it is only
in the past few centuries that man could
even suspect that both the sodium and
chlorine in salt exercised major and
essential, but separate, functions.  Yet
in the plant kingdom sodium cannot be
listed among the essential elements.
Plants can grow to maturity on a sodium-
free diet. Nevertheless, when plants
growing in soil are analysed, all will be
found to contain sodium—the amounts may
vary from one per cent of the dry matter
weight to as little as 0.01 per cent, but the
element will certainly be present. Sodium
1s not as heavily present in soils (except
in saline soils) as is potassium or iron, but
it is not among the scarcer soil elements.
When the average mineral contents of a
large number of soils are listed, it is
found that sodium is at least as abundant
as calcium. It is surely anomalous that
an element that is always present in soils,
always taken up by plants, and essential
in the diet of men and animals should
nevertheless be deemed non-essential to
plant nutrition. It is mysterious that one
link in the biological chain should differ

so fundamentally in the balance of its
bio-mineral requirements.

Sodium in plant nutrition, however, is
not dismissed as useless. Though ranked
as non-essential, it has been accepted as
a Dbeneficial nutrient and for certain
plants, but by no means for all, sodium
has been described as * essential for maxi-
mum growth and full health.’ Such
plants can grow without it but they
grow better with it—they are sodium-
responsive but not sodium-dependent.
The notable example is sugar-beet—in-
deed, all the beet family with mangolds
as well.  Salt today is widely applied as
a fertiliser to the sugar-beet crop and
four to five cwts. of salt per acre will
generally give an additional sugar vyield
of from three to five cwts. For many
other crops of economic importance the
benefits of sodium are less obvious, and
on present evidence the case for providing
sodium in fertiliser form is difficult to
press. At the same time it must be rea-
lised that the amount of research atten-
tion given to sodium as a crop nutrient
has been much less than that given to
many other elements.

The close association of the functions
of sodium and potassium has clouded
rather than clarified the puzzle. Inevit-
ably this sister-element, long established
as a major and essential plant-nutrient
and with much-feared deficiency conse-
quences, has overshadowed the humbler
sodium, When sodium - supplying
materials have given good crop responses,

“it has been readily supposed that the

effects are due to substitution for
potassium. This, indeed, can happen.
Sodium, if added to soils in marked quan-
tity, is capable of releasing small amounts
of potassium from complex chemical
imprisonment. Also, within the
metabolism of plants, it is possible,
according to Lehr, for sodium to under-
take some of the essential functions of
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potassium; just as, conversely, potassium
can undertake some of sodium’s
functions. This i1s a most awkward
piece of natural organisation for
experimental study: in seeking to
dcpartmentalise the functions of the
two elements, the problcm must be
faced that the departments overlap in
operation. Moreover, the extent to
which they overlap is inconsistent. The
great value of the paper is that more than
any previous verdict upon the role of
sodium it illuminates these dark con-
fusion of hypothesis and observation.
Dr. Lehr puts forward the view that
all plants have an essential requirement
of sodium/potassium and that in this
respect species of plants fall into two
main groups. First, those whose sodium/
potassium requirement has three distinct
and separate parts: (a) for functions that
can be satisfied only by potassium, (b)
for functions that can be satisfied by
cither potassium or sodium, and (c) for
functions of better growth, i.e.. beneficial
but not essential, that can be satisfied
only by sodium. Second, those plants
whose sodium/potassium needs are
simpler and of two kinds: (a) for func-
tions that can be satisfied only by
potassium and (b) for functions that
can be satisfied by either element. For
different species the ratios of (a), (b). and.
where existent, of (¢) will vary widely.
The markedly sodium-responsive plants
are those of the first kind for which (b)
and (c) are larger than (a). e.g. sugar-
beet, mangolds. . With such plants, the
potassium demand can be fully satisfied
but there is still a big and further
response to sodium: yet without sodium
a useful cropping standard can be reached
because in those circumstances potassium
undertakes the replaceable part of the
sodium functions. Crops that are feebly
or inconsistently responsive to sodium
——inconsistent at any rate in the random
experience of field treatments —are those
for which there is no separate sodium-
only set of functions, but simply some
“area’ within the sodium/potassium
requirement that can be satisfied by
sodium or potassium. With such crops.
therefore, responses to sodium will often
have been noted and would be due to
potash deficiency under the growing con-
ditions: equally, failures to respond to
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sodium will have been noted, and would
be due to potash sufficiency. We can
certainly understand why salt was so
much prized as a manure in the pre-Liebig
centuries for then potash was supplied
only casually and as an unacknowledged
constituent of manures and wastes.

But for all this the plant and animal
links in the nutritional chain do not seem
perfectly matched. * Study of the figures
for the sodium contents of feeding stuflfs
reveals that those of vegetable origin are
poor in the element. It is generally
agreed that commonly-used fodders.
cereals, cereal by-products . . . do not con-
tain enough sodium to meet the optimum
requirements of farm animals, although
acute sodium deficiency is rare on ordi-
nary diets * (F. E. Corrie, *Some
Elements of Plants and Animals.” 1948.)
And in the animal body sodium is essen-
tial in its own right, with functions that
cannot be regarded merely as beneficial
“extras T oor as functions that potassium
can exercise instead.  So there are salt-
licks  for cattle—optional and direct
sources of sodium fortification. And we
have to consider, though at present few
do, whether salt as a pasture fertiliser.
even if it does not increase the measur-
able output of grazing food. mauy not
greatly improve the pasture’s nutritional
value. Potassium in excess of needs can
be harmful to animal health. Has enough
attention yet been paid to the sodium:
potassium balance in fodder ?

The critical essentiality of phosphorus
in plant and animal nutrition is well
enough known. Ultimately life’s ex-
pansion on this planet must be ruled by
the supply of available phosphorus. A
new aspect of sodium’s nutritional role
has been indicated since Dr. Lehr read
his London paper. 1In the presence of
sodium, phosphorus suffers less loss of
availability.  Sodium salts reduce phos-
phate reversion in fertiliser manufacture
(Agricultural Chemicals, 1953, 8, 62):
sodium as a cation in the soil may in-
crease the uptake of phosphorus by
plants (G. C. Lewis e alia, 1952, Soil
Science, 74, 227.) Here is quite another
story and one that is perhaps of less
significance than the direct role of sodium
for some plants, yet of more significance
for those plants that are not substantially
sodium responsive.
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Notes & Comments

The Chemist’s Hire
THE Royal Institute of Chemistry has

issued the results of its recent re-

muneration survey (Journal R.1.C.
1953, 77, 379-387) and comparing these
with the figures for the 1947 survey, it is
evident that there has been a significant
advance in chemists™ salaries or earnings
during the six-year period. For the latest
survey an average salary range rather
than a single average figure is given: this,
in view of the varied fields in which
chemists may work, is probably more
suitable guidance from a professional
body than the statement of a stark
average. The survey was, of course, an
entirely voluntary operation and it is
interesting to wonder why the response
in 1947 was 87.2 per cent but in 1953 only
67.6 per cent.  Were chemists then more
concerned with the sordid side of their
work. more apprehensive that changes in
personal remuneration during the war
vears had lagged behind changes in other
chemists” remuneration ? Certainly the
smaller response suggests less anxiety or
uncertainty in 1953,

£200 to £300 Increase

N 1947 the average remuneration of

a Fellow was £1,064 for the age-group

36-40: for the same age-group in 1953
the average range is £1,370-£1,500, a mini-
mum rise of £300. For associates, the
age-group 26-30 in 1947 showed an
average remuneration of £566, but in 1953
an average range of £750-£810: a mini-
mum increase of £184. For the next age-
group, 31-35, the two averages were £722
and £940-£1.,020, showing a minimum rise
of £218. These particular age-groups arc
cited here because, taking both surveys,
they represent the most * populated” of
the various classifications, and are likely,
therefore. to be the most typical samples.
It seems that younger chemists have added
about £200 to their incomes and slightiv
older and more experienced chemists have
added £300:; proportionately, however,
these are rises of the same rate, for a
£200 advance on £650-£750 is roughly
similar to one of £300 on £1,000-£1,100.
As crude figures these remuneration in-

creases may seem satisfactory and even
be envied by some less fortunate sections
of the community. The truth is that they
do no more than reflect the reduced pur-
chasing value of the £; chemists’ earnings
—on the average—have kept pace with
inflation. There is certainly no sign that
chemists have taken an unfair advantage
from the increasing importance of their
ability in post-war industry. Even in the
coldest depths of the wages-freeze, in-
creases justified by rises in productivity
or output were not condemned. Though
the duties of most chemists must certainly
have been associated with sharp and im-
portant increases in national output, it is
apparent that their pay has merely kept
pace with the dwindling value of the
pound.

Private Enterprise Pays Best

NEW table in the 1953 summary
makes interesting comparison of

average salary ranges in different

classes of chemical employment, e.g.

Industry £1,280—£1,470

Nationalised industry £1,040—£1,150

Government £1,050—£1,140

University £1,170—£1.330

School F860—£930

The difference between nationalised
and private industry as a rewarding em-
ployer is worthy of note. The best men
are unlikely to choose nationalised
laboratories or factories for there is no
‘ status-diflerentiation * between one Kind
of industry and another, not at any rate
in the same sense that a differentiation
would be admitted to exist between in-
dustry and university research.

Caribbean Chemistry
five British

HE Report of the
industrialists who visited Jamaica,

Trinidad, Barbados, and British
Guiana has been published by the
Colonial Office at a timely moment
when the troubles of one of these terri-
tories are so much in the public mind.
The Report is fairly forthright; if it does
not exactly pour cold water on many of
the hopes for rapid industrial expansion
in the West Indies, it unhesitatingly shows
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that some of the basic necessities do not
yet exist. The growth of industry must
depend mainly upon increases in purchas-
ing power of the home populations; and
these increases must largely come from
expanded agricultural production. Fun-
damental chemical projects — such as
sulphuric acid from gypsum, caustic soda
and chlorine from brine electrolysis, or
the ammonia-soda alkali process—are
virtually ruled out because the minimum
economic scale of output would be vastly
greater than the present or reasonably
foreseeable needs of the West Indies.
There are much better prospects for
bottled industrial gases—CO.,, C,H., and
oxygen—as these are mainly imported at
present and the transport of cylinders is
so costly. A synthetic drug industry has
no prospect whatsoever of successful
establishment, but the extraction of drugs
from herbs might be practicable. Alco-
hol is already substantially manufactured
in Jamaica from molasses and there
appear to be bright prospects for similar
ventures in the three other territories.

Efficiency Standards
THE standard of efficiency in most

of the current industrial enterprises

seems discouragingly low. Wartime
controls have been maintained volu-
minously and needlessly, with much pro-
tection for the least efficient producers.
There is a dearth of foremen and poten-
tial foremen, but immigration rules clearly
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aim at deterring overseas technicians and
managers from entering the territories.
This is dictated by local opinion, power-
fully insistent upon home appointments
when vacancies occur; but the Report
describes this attitude as °wholly mis-
guided’ when, in fact, persons of the
proper calibre and experience are not
available for key industrial posts. There
are excellent prospects for coconut oil
and this crop can be greatly expanded,
but the processing factories are mostly
low in efficiency, and at present in British
Guiana alone 150,000 gallons of oil a year
are wasted because small farmers extract
oil themselves. Of the numerous
soap factories, based upon the coconut
oil, only two that were visited approached
European standards of efficiency. Anti-
quated plant, indifferent management and
control, and too small a scale of opera-
tion are the weaknesses in the West
Indies.

Risks Must"'be Taken

GAINST this background, and with
Apolilical unrest as a disturbing

influence, it is diflicult to see how
new and large industrial enterprises can
be launched. All of them would require
large capital investments from overseas.
Nevertheless, populations are rising at an
alarming rate, and the resultant poverty
intensifies unrest and political extremism.
Distressed areas must sometimes be
rescued by taking risks.

Sir Robert Robinson recently
visited the USA to receive
from the American Chemical
Society the Priestley Medal
for distinguished service.
Whilstin America, Sir Robert
visited the Esso Research
Centre at Linden, New
Jersey, where he was greatly
interested in work being
carried out on hydrocarbon
analysis and in the use of
spectrographic apparatus in
this field of research. In the
picture he is shown (centre)

examining this apparatus
with Dr. W. J. Sparks,
Director of the Chemical

Division,and Professor R. C.
Elderfield, of Michigan Uni-
versity
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Plastics in the Tropics

Satisfactory Results of Polythene Tests

EHAVIOUR of polythene in tropical

conditions is the subject of a report
resulting from the latest of the tests being
carried out at the instance of the Ministry
of Supply-British Plastics Federation sub-
panel of the Inter-Services Plastics pancl.
Evaluations of the effect of climatic condi-
tions in the tropics on some properties of
plastics are continually being carried out as
a long-term policy and a report on the result
of tests on expanded plastics has alrcady
been published.

Dr. W. E. de B. Diamond, Director of the
British Plastics Federation, makes the fol-
lowing comment on the polythene tests:—
* These are the first reliable results obtained
about polythene, because in spite of the
development of tropical chambers for test-
ing. it is difficult to simulate exact condi-
tions. The tests into the effects of climatic
conditions are essentially long-term and will
no doubt be continued at intervals as new
and improved materials come into use. There
are a large number of plastics materials
already undergoing tests.

The tests on polythene are regarded as
particularly important, as the material is
specified for a variety of high frequency
electrical applications because of its low
power factor and permittivity, and is also
suitable for such purposes as packaging and
water-piping because of its ductility and
inertness.

Protection Against Deterioration

The report, issued by the Ministry of Sup-
ply. shows that the inclusion of 0.1 per cent
of carbon black in polythene provides a con-
siderable measure of protection against
deterioration of propertics due to light. Two
grades of polythene, each sample of which
contained antioxidant (0.1 per cent of ¢ Non-
oxal” DCP) but which were presented both
with and without the inclusion of carbon
black (0.1 per cent ‘ Kosmos’ B), were ex-
posed for periods of three. six or 12 months
to four sets of conditions—jungle under-
growth, jungle clearing, semi-desert and
tropical surf beach—in Nigeria, while those
specimens requiring special test equipment
were returned to London in hermetically
sealed containers.

Conclusions of the report are that poly-
thene is resistant to the moisture of tropical
climate as represented mainly by the jungle
exposure sites, but is susceptible to the
actinic cffects of the tropical sun, preponder-
ant on the beach and desert exposure sites.
These effects, however, are greatly reduced
by carbon black (which is specifically recom-
mended for this purpose by the makers of
polythene).

Main Results

The main results of the continued sun
exposure were : '
an increasc in © brittleness,” exemplified by

loss of flexibility and extensibility, a rise

in cold bend temperature and the appear-

ance of surface cracks, and

a thirtyfold rise of power factor in the

absence of carbon black or tenfold rise

in the presence of carbon black, under the
worst conditions of the trials described in
the report.

As ductility and low power factor were
the foremost properties leading to the selec-
tion of polythene in preference to any other
material, the report concludes that it would
be necessary cither to be satisfied with a
limited service life in direct sunlight, or to
provide additional protection for the
material.

There was no difference in the behaviour
of the two grades on trial: ¢ Alkathene’
grade 7 is a medium extrusion grade of poly-
thene, and grade 20 is softer and of lower
average molecular weight.

Among extracts from detailed results are
the following:—

Biological examinations: There was no
indication that fungal growths (of which
there were only traces at all sites except the
jungle clearing) had attacked the polythene
itself. Growths seemed to be confined to
extrancous matter on the surface.

Changes in dimensions: A general pro-
gressive shrinkage in both directions at all
sites (greatest at the semi-desert site, least
in jungle undergrowth).

Changes in weight: With the exception of
the batches at the jungle clearing site, which
did not contain carbon black, all specimens
showed a progressive loss in weight,
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Tensile properties: Exposure on the semi-
desert and beach sites ultimately lead to a
considerable reduction in elongation parti-
cularly in the absence of carbon black.

Dielectric  properties:  Permittivity and
power factor properties remained practically
unaffected in all batches in the jungle under-
growth. Carbon black protected batches in
the jungle clearing, where, however, con-
siderable deterioration took place in the
absence of carbon black.  The protection
afforded by carbon black was no longer suffi-
cient for specimens exposed for more than
six months at the semi-desert or surf beach
sites.

Low-temperature flexibility: The small
concentration of carbon black used afforded
partial protection against embrittlement.
which, however, is nearly exhausted after
one year on the sunny sites.  Unprotected
material has a useful life as regards brittle-
ness of six months or less in the desert, less
than a year on the surf beach and about one
vear in the jungle clearing.

(The Report, entitled * Reports on Plastics in the

Tropics. 2. Polythene,’ is ‘published by HM Stationery
Office, 2s. net.)

BLSGMA Annual Dinner

Growth of Industry Outlined

HE British Lampblown Scientific Glass-

ware Manufacturers’ Association held
their annual dinner on Wednesday cvening,
21 October, at the Frascati Restaurant, Lon-
don. 150 members and guests attending.

In proposing the toast of *The President
and the Association,” the principal guest,
Professor W. E. S. Turner, O.B.E., D.Sc..
F.R.S., Emeritus Professor, Department of
Glass Technology at the University of Shef-
field, referred to the close association that
has always existed between the Department
of Glass Technology and the lampworking
section of the glass industry.

It was difficult to realise that, prior to the
First World War, the lampworking section
of the glass industry was practically non-
existent, but following an approach by Mr.
Frank Wood to the Department of Glass
Technology a training establishment for
lampworkers was created and the close asso-
ciation between the Department and the
lamp workers established.

He was particularly pleased to see present
representatives from the tubing manufac-
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turers.  The growth of lampworking had
gone hand in hand with the development of
fully-automatic methods for producing the
large quantities of tubing necessary for this
type of product.

In conclusion, Professor Turner paid a
tribute to the lamp workers.  They were

skilled operators  producing remarkable
objects.  They were artists in their own
rights.

Replying to this toast, Mr. H. H. Zeal.
president of the Association, referred to the
serious position of Britain during the 1914-
18 War and paid tribute to Professor Turner
for the assistance he had given in the creation
of the lampworking industry. At the out-
break of the Second World War the industry
was securely established.  Due to the impact
of that war. the industry had grown and it
was inevitable that difficulties should occur
during the change over from war to peacc.
He thought that this change over had been
creditably achieved and disruption avoided.

Among the guests were Mr. V. Stott. of
the Department of Scientific and Industrial
Rescarch. Mr. H. Cornes. Ministry of Sup-
plv. and Mr. R. W. H. Cook. Ministry of
Health.

The dinner was followed by entertainment.
All arrangements were in the hands of Mr.
H. V. Stout. and the staff of the Glass Manu-
facturers’ Federation.

Alkali Tariff Proposal

IMPERIAL Chemical Industries of Austra-
lia and New Zcaland are reported to have
applied to the Tariff Board at Melbourne for
a protective duty of 95 per cent on alkalis
made in Australia. This is one of the high-
est the Board has ever had to investigate.
Duties of less than this rate are requested
on certain chlorine products. The 95 per
cent rate is asked for on soda ash. caustic
soda, bicarbonate of soda. and calcium
chloride.

The company points out that despite im-
proved efficiencies and larger manufacturing
capacity, a serious drift in costs has occurred
since 1947. As a result of its efforts basic
costs had been lowered as shown at Osborne,
South Australia, where capacity had been
duplicated.  Whereas the basic wage had
increased 120 per cent over the period total
labour costs increased by only 66 per cent.
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Effluents from Paper Mills

Highest Priority Given to Pulp Washing Research

PPROXIMATELY 80,000 gallons of

water are needed for each ton of fine
writings or printings produced by the paper
industry, and up to 150,000 gallons for
every ton made in a rag mill. The cost of
pumping, filtering and softening such very
large quantities of water makes it just as
important to economise in the use of this
commodity as in stcam or any other raw
materials. To recycle the bulk of the back-
water from the wet end of a papermaking
process is therefore an important gain. Not
only do many waste liquors contain a pro-
portion of recoverable fibre, loading and
(sometimes) colour, but their re-use reduces
water consumption and eascs the problem
of disposing of the very large quantities of
effluents resulting from the large-scale pro-
duction of paper and board.

Apart from the economies which can be
effected by backwater treatment and fibre
recovery, the necessity for cfficient methods
of effluent disposal has been enhanced by
recent legislation bringing the discharge of
polluting matter into streams and rivers
under closer control. Problems associated
with the disposal of waste and effluent from
mills have therefore been accorded a very
high priority by the British Paper and Board
Industry  Research Association. A pro-
gramme covering every aspect of the effluent
problem was drawn up by the Association
as a result of conversations with Govern-
ment representatives, the Ministry of Health,
and the Scottish Board of Health. A con-
siderable proportion of the Association’s
staff is engaged in this field of research.
which covers both laboratory investigations
and extra-mural work.

Fully Equipped Laboratories

The Association’s headquarters at  St.
Winifred's Laboratories, Kenley, Surrey. arc
fully equipped for laboratory studies of all
papermaking processes and small-scale
mechanical apparatus has been installed for
trying out processes at the intermediate stage
between bench and pilot-plant investigations.
This apparatus includes a plant specially
constructed for effluent research.

The laboratory work is aimed at providing
information on the best possible method of

treating the effluent; for example, whether
the individual wastes should be mixed or
treated separately; whether chemical co-
agulants should be used; whether the sludge
from one of the wastes can be re-used in
the mill or elsewhere; the effect of the
addition of virgin long-fibred stock on
sedimentation, and the types of biological
purification best suited to the effluent.

In order to amass data on the different
methods of effluent disposal, extensive extra-
mural work is essential. A pilot plant has
been constructed at a paper mill and is
being used for tests on actual mill effluents.
The extra-mural work includes a study of
effluent trcatment plants already in use, in
order to determine which of the known
methods of treatment—for example, addi-
tion of acid, alum, copperas, treatment in
settling beds. filters and save-alls., double
filtration, ctc.—provides the most efficient
system of treatment.

Leng Term Research

This research has been in progress for
several years and has as its objective the
solution of the major technical problems of
the disposal of waste and effluent from
paper and board mills in the most economic
and practical way. Throughout the investi-
gations attention is being paid to such
questions as cconomic efficiency and com-
parative costs. Close contact is being main-
tained with the Water Pollution Research
Laboratory of the Department of Scientific
Research, who are working on similar
problems.

The paper and board industry is divided
broadly into two sections: mills using
imported pulp and those which digest the
raw materials themselves. These are usually.
straw, rags or esparto grass, the most exten-
sively used being esparto, which comes
mainly from North Africa. After pre-
liminary treatment the raw materials are
boiled with a caustic solution under pres-
sure. This process removes the lignin from
the materials and produces pulp, the residue
being a black liquor containing caustic soda
and other undesirable substances. This liquor
is drawn off and goes to evaporators, where
it is reconditioned together with washings
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from the pulps. The material removed from
the solids end of the evaporator is burnt
to produce soda ash, which is dumped.

From this brief description it is evident
that the liquors from the pulping processes
contain a considerable proportion of alka-
line materials, together with certain organic
substances. The recovery of caustic soda
from the black liquor is not economic and
the treatment of this liquor is one of the
major problems of the industry.

Methods of BOD Reduction

Various methods of BOD reduction have
been attempted, such as sludge activation
and percolating filters.  These processes
usually give satisfactory results with acid
liquors, but are less successful when the
liquor is alkaline. Nevertheless the Asso-
ciation has been able to devise systems of
percolating filters which appear to give a
throughput almost equal to that of a normal
sewage works. Pilot plant trials with percola-
ting filters and a surface aeration plant have
been arranged at an esparto mill. the objects
being to investigate the two methods of
BOD reduction under mill conditions and
to obtain comparative data regarding their
efficiencies.

One way of easing the difficulties asso-
ciated with effluents is to reduce to a
minimum the amount of liquor to be thrown
away. Improvements in the efficiency of
pulp washing and of the soda recovery
system at esparto mills would naturally have
this effect. The Association has therefore
accorded the highest priority to this line of
rescarch. Trials have been carried out at
paper mills and considerable success has
been achieved in this direction.

The mills which purchase pulp have
problems of their own, which are associated
mainly with suspended fibres and suspended
solids. The Association is endeavouring to
determine the most efficient method of
recovering usable solids from excess back-
water. The treatment of backwater and the
most suitable plant for this purpose depend
on a number of factors, such as the type
of furnish commonly used, the frequency
of colour changes, and the cost of the plant.
The most important considerations are the
final recovery cost as compared with the
value of recovered fibre. and the proportion
of fresh water employed. Large, open sedi-
mentation tanks occupy valuable space and
collect dirt and dust, but they are often
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necessary where large volumes of water are
used for boiling and washing and pollution
presents a difficult problem. Separation by
sedimentation is being superseded to an
increasing ecxtent, however, by more modern
methods such as save-alls working on the
principle of fibre flotation, which are
economical of time and space.

The Association has completed a critical
survey of standard methods. Following this
survey, a test system was devised in its
laboratories whereby it is usually possible
to determine from examination of the
cffluent under investigation the optimum size
and shape of settling tank for the treatment
of the particular product. The Association
has also compared the efficiency of proprie-
tary save-alls and is able to advise members
on the type best suited to the mill in
question.

It is anticipated that these studies of
cffluent problems will eventually lead to a
combination of known methods, which will
result in a considerable increase in the
cfficiency of treatment,

It is part of the Association’s service to
investigate particular problems on behalf of
individual members in connection with the
disposal of effluent, and to give advice on
what are considered to be the best methods
of dealing with such problems. The stage
has now becen reached where several
graduates are employed for the sole purpose
of examining members’ querics, advising
what plant should be installed, and preparing
a technical scheme together with an estimate
of the cost. The full cost of this service is
borne by the member concerned on a time
and materials basis, no profit being made
by the Association. Technical inquiries are
also dealt with on all other aspects of paper-
making, but no routine tests are carried out.

Founded in 1945

The British Paper and Board Industry
Rescarch Association was founded by the
Paper Makers’ Association of Great Britain
and Northern Ireland on 6 February, 1945.
The director, Dr. N. R. Hood, was appointed
in September the same year, and in March
1946 the Association acquired the lease cf
a building and surrounding land at Kenley,
Surrey. which it subsequently purchased.
The building was originally erected as a high
grade preparatory school for boys and
stands in approximately 11 acres of grounds.
It has a total floor arca on four floors of
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ahout 20.000 sq. ft. The premises have been
modernised and converted to the require-
ments of the Association. A fire destroyed
part of the building in November 1949, and
rebuilding was not completed till July 1952.
Despite this setback, the Association has
made rapid progress and it now has a staff
of 54, of whom 23 are graduates.

Besides the work on effluents. investiga-
tions are in progress on new paper machine
design and the mechanics of water removal
on Fourdrinier paper machines. Studics at
mills have vielded information that indicates
the need for a certain amount of laboratory
investigation, the ultimate aim being to
improve the efficiency of water removal on
the machines.

Mechanism Studied

Associated with this rescarch is an investi-
gation of the actual mechanism of water
removal on the drying cylinders by heat.
Here it has been necessary to start at the
very beginning, because there appears to be
no scientific instrument available which is
capable of carrying out the necessary
measurcments  with sufficient accuracy for
the Association’s needs. The investigators are
therefore developing a special instrument for
this purpose. On the instrument and paper
testing sides, the Association is cngaged in
a detailed study of the range of applicability
and efficiency of the various instruments in
common use. The various methods of carry-
ing out standard tests used in the industry.
such as the tensile test and the burst test,
are being subjected to a critical examination.
Attempts are also being made to improve
the main tests used in pulp evaluation.

The microscopy side is building up a
library of micrographs of fibres which, it
is hoped, will eventually be unique in
Britain. This collection will be of great value
in the identification of fibres sent in by
members.

Another investigation is directed mainly
towards obtaining a better understanding of

the fundamentals underlying what is known .

as the beating effect. An attempt is being
made to find out just what happens to the
fibres during beating and why it happens,
in order that methods of beating may be
improved. For the purposes of this research
new techniques for both clectron and optical
microscopy are being developed.

The chemical section are working on the
bleaching of fibres and the mould-proofing

B
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of paper and board for the packaging of
commodities other than food. Laboratory
tests for the degree of mould resistance of
samples of paper have been developed and
a satisfactory degree of mould resistance, as
judged by laboratory tests, has been
obtained with certain fungicides. The results
of this work show sufficient promise to merit
extension to full-scale trials.

Much attention has been devoted to
methods of pulping indigenous raw mater-
ials. of which the most promising from a
production standpoint is wheat straw. The
possibilitics of certain home-grown timbers

~have been examined for the Forestry Com-

mission. For one of the Empire Govern-
ments a very thorough examination was
made of the available raw materials of that
particular country as potential sources for
supplying local requirements of paper for
cement sacks and writings. Literally hun-
dreds of suggested raw materials have been
cxamined, all of which have papermaking
potentialities, but fall down in the economics
of collection.

The Association recently devised a system
of co-operation with the Paper Machinery
Makers’ Association, with which it will now
be more closely linked. Tt is also extending
its scope for associate membership in order
to benefit from the support of the many
firms with varying degrees of interest in the
paper industry.

The Association co-operates very closely
with PATRA. with whom it is hoped to
carry out joint research on certain common
problems. Informal liaison is maintained
with the Institute of Paper Chemistry at
Appleton, Wisconsin, the Canadian Pulp and
Paper Research Association, the Swedish
Forest Products Laboratory, and the Central
Laboratory of the Finnish Papermakers’
Association.

New Tank Construction Method

Time and costs are claimed to be saved
by an Australian company’s new method of
constructing oil storage tanks 47 ft. high
and of 30 ft. diameter.  The top cone-
shaped roof and top circular section are
completed and placed on foundations; then
a second circular section is constructed and
placed below the top section. which s
clevated as required; the third section goes
under the second, and so on until the raised
tank is complete and resting on its founda-
tions.
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Students Gain Owerseas Experience

Growing Success of International Exchange Scheme

HE scheme for the international ex-

change of students is growing in favour
according to the sixth annual report of The
International Association for the Exchange
of Students for Technical Experience
(IAESTE).

This organisation—founded in 1948—is
an independent non-Government body which
has consultative status with UNESCO and
the United Nations Economic and Social
Council. Its chief aim is the exchange, at
institutions of higher cducation. of students
who wish to obtain technical experience
abroad relative to their studies in the broad-
est sense.  Another important aim is the
promotion of international understanding
and goodwill among students of all nations.

Number Increased

The latest report shows that the number
of students exchanged internationally this
year was 3,783, which was an increase of
290 over last year. The Advisory Commit-
tee has considered the future possible expan-
sion of the Association’s activities and visual-
ises the necessity of creating a link between
the present European membership of
TAESTE and the Necar East. The Associa-
tion is now firmly established in 18 coun-
trics.

During the summer vacation this year the
number of students sent abroad from Great
Britain under IAESTE was 544, an increasc
of 56 over last year. Of that number, 82
were students of chemistry and 36 students
of chemical engineering. Foreign students
received in exchange in Great Britain
totalled 623 (an increase of 21 over last
year), of whom 54 were students of chemis-
try and 31 students of chemical engincering.

Students of chemistry and chemical engi-
neering respectively were sent abroad by
other participating countries as follows:—
Austria, 16 and 30; Belgium, 0 and 9: Den-
mark, 0 and 28; Finland. 13 and 43; France.
21 and 21; Germany, 73 and 4; Isracl, 3 and
12; Italy, 0 and 13; Netherlands, 3 and 38;
Norway, 3 and 15; Spain, 0 and 9; Sweden.
9 and 32; Switzerland, 24 and 0; USA. 4 and
2; Yugo-Slavia, 9 and 20.

Students of chemistry and chemical engi-
neering respectively were received by other

countrics as follows:—Austria. 10 and 12:
Belgium, 0 and 2; Canada, 2 and 1; Den-
mark, 0 and 18; Finland, 5 and 23; France.
61 and 0; Germany 84 and 41; Israel 0 and
S; Italy. 1 and 6; Netherlands, 0 and 30,
Norway. I'l and 2; Spain, 0 and 15: Sweden.
21 and 32; Switzerland, 10 and 3; USA, 1
and 3; Yugo-Slavia, 10 and 8.

Universities in Great Britain which took
part in the scheme this year were those of
Cambridge, Durham, Oxford, Qucen’s (Bel-

fast), St.  Andrews. Birmingham, Bristol,
Edinburgh,  Glasgow, Leeds, Liverpool.
Manchester.  Nottingham.  Sheflicld  and

Southampton. besides the School of Metal-
liferous Mining (Cornwall). South  West
Essex Technical College, University College
of South Wales and Monmouthshire and the
following London institutions:— Battersea
Polytechnic, Imperial College, Institut Fran-
cais du Royaume-Uni, King's College.
Northampton Engineering College. Regent
Street Polytechnic, Sir John Cass College
and University College.

Among the British industrial  concerns
participating in the scheme this vear were
The A.P.V. Co.. Ltd.; Ashmore. Benson.
Pcase & Company; Henry Balfour & Com-
pany, Ltd.; The British Oxygen Co., Ltd.:
British  Thomson-Houston Company, Ltd.:
The Bryan Donkin Company. Ltd.; Davey.
Paxman & Company, Ltd.: Dorr-Oliver
Company. Ltd.; Dunlop Rubber Company.
Ltd.: Hackbridge & Hewittic Electric Com-
pany, Ltd.: Hilger & Watts, Ltd.; Imperial
Chemical Industries. Ltd.: George Kent.
Ltd.; Peter Lind & Company. Ltd.; May &
Baker, Ltd.; Merryweather &  Sons, Ltd.:
Metafiltration Company, Ltd.: Metropolitan-
Vickers Electrical Company. Ltd.: The Mirr-
leces Watson Co.. Ltd.; Monsanto Chemi-
cals, Ltd.; Morgan Crucible Company, Ltd.:
Pye, Ltd.; Henry Simon (Holdings), Ltd..
and John Thompson. Ltd.

Tinplate Production
World tinplate production of 479.000 tons
during August included US output of 348.548
tons and UK production of 41.100 tons. The
total was 21.000 tons less than that for
August, 1952,
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The Analysis of Cobalt

Part V—Colorimetric Methods

THE majority of methods proposed in
rccent years for the determination of
cobalt depend on the formation of a
coloured product.  The cobalt is, however,
itselt highly coloured, and Ringbom and
Sundman' have carricd out a successful
determination of the metal in concentrations
of 5 gm. per litre by mecasuring the pink
colour of the solution. The ecrror incurred
was 0.6 per cent and the method was useful
as a control method.  The same authors
showed that concentrations of cobalt of the
order 10 mg. per litre could be determined
-satisfactorily by measuring the blue colour
of the thiocyanate complex, the crror again
being 0.6 per cent.

Solutions of cobalt chloride in cthyl
alcohol have a pronounced blue colour and
spectrophotometric measurement shows an
absorption at 655 mu. The percentage trans-
mission, according to Ayres and Glanville,*
depends only on the cobalt concentration.

These workers developed a convenient and

accurate method for the determination of
cobalt based on this colour. Water in the
ethyl alcohol reduces the absorption; con-
centrations of water in alcohol up to 6 per
cent can be measured by this method.

Geld and Horowitz? measured the
absorption of cobalt solutions at 660
mge in  a photoelectric colorimeter  set
to zero with hydrochloric acid. Tin
was removed as  metastannic  acid,
and copper and lead by electrolysis.

The electrolyte, containing about 0.5 gm.
of sample, was then treated with per-
chloric acid and a solution of stannous
chloride in hydrochloric acid. and the
absorption measured. Nickel did not inter-
fere in amounts up to 3 per cent.

Complexes with Peroxy Acids

Divalent cobalt solutions react
peroxy acids to form a complex which ex-
hibits maximum absorption at 260 and 440
my. the greater sensitivity being obtained
at the shorter wavelength.* Beer’s law is
followed for amounts of cobalt between 0
and 8 ppm. The main interfering ions are
Cutt  Fet++ Crt++ Ti+t+++ vanadate,
molybdate, ferrocyanide, uranyl and dichrom-
ate. Barium, cadmium, calcium, alumin-

with -

ium, lcad, manganese, strontium, silver, zinc
and zirconium interfere by forming a precipi-
tatc or turbidity. The colour is developed
by treating a neutral solution of cobalt with
hydrogen peroxide and sodium bicarbonate.

Young and Hall® have established the
optimum conditions for applying the Vogel
test to samples containing 0.01-4.0 per cent
cobalt. The bluec cobalt complex should
be formed at pH 0.9-1.0 and, after adding
all the reagents, the final pH should be 3.5-
4.0. Sodium thiosulphate was found to be
more effective than stannous chloride in
reducing ferric iron. Ammonium hydroxide
and ether arec recommended for dissolving
the blue compound. Large amounts of
iron do not interferc if ammonium acetate
and tartaric acid arc added.

Semi-micro Modification

A semi-micro method has been described
for the colorimetric determination of cobalt
by this thiocyanate procedure, using acetone
as solvent’. Pyrosulphate removes inter-
ference due to iron. The final blue colour

is compared in cylinders with standards
trcated in the same way.
Bayliss and Pickering’ used the thio-

cvanate complex as a means of extracting
cobalt before its micro-determination by

other methods. The procedure is as
follows: Dissolve the sample containing
0.01-0.02 mg. of cobalt in sufficient 6N

hydrochloric acid to give 5 ml. in excess.
Add 20 ml. of 60 per cent ammonium thio-
cyanate solution and buffer the solution with
IM ammonium citrate until any red ferric
thiocyanate just disappears. Dilute with
water to 50 ml., add 4 ml. of ether and ex-
tract the buffered solution with 3 succes-
sive 20 ml. portions of a mixture of 35 per
cent ammonium hydroxide and 65 per cent
cther. The cobalt enters the non-aqueous
phasc as (NH.).Co(CNS)..

Shake the combined extracts with two
20 ml. portions of 2N ammonium hydroxide,
thus returning the cobalt extracts to the
aqueous phase. Evaporate the combined
extracts to dryness, add 20 ml. of 6N nitric
acid to destroy the thiocyanate and
evaporate to dryness. Neutralise the result-
ing ammonium  bisulphate with 2N
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ammonium hydroxide -and evaporate to
dryness. Determine the cobalt, preferably

by the nitroso-R-salt method.

The thiocyanate method has been used
to determine cobalt in nickel.® Pyrophos-
phate is added to retain nickel in a state in-
soluble in a mixture of water and methyl
acctate in which ammonium cobalt thio-
cyanate is soluble. The direct colorimetric
determination of cobalt in a 4 gm. sample
of commercial nickel by this mecans gives
results which are comparable with those
obtained after the preliminary separation as
the complex with I-nitroso-2-naphthol. The
colorimetric method is just as accurate and
much faster than the gravimetric method.
The results obtained showed a 0.02 per cent
accuracy on the weight of sample taken.

Small Amounts in Nickel Salts

For the determination of small amounts
of cobalt in nickel salts Pevtsov' devised the
following procedure: Dissolve 1 gm. of the
substance in 25 ml. of water, add 5 ml. of
50 per cent ammonium thiocyanate solution
and 10 ml. of a mixture of iso-amyl alcohol
and ether (in a 2:5 volume ratio), then 5 ml.
of 33 per cent ammonium acetate solution
and shake thoroughly. Add 3 drops of 10
per cent tartaric acid. shake and compare
the colours of the alcohol-cther layer in
transmitted light with standard solutions.
Cobalt in 0.001 per cent concentration can
be determined by this method.

Chatfield and Topper" have applied the
thiocyanate method to the determination of
cobalt in driers. ‘Cellosolve’ is used to dis-
solve ammonium thiocyanate and also
cobalt acetate which is used as standardis-
ing agent. The method is applicable to
cobalt determinations, in oils, varnishes
and resins

Uri" has determined the stability of the
cobalt thiocyanate complex in various con-
centrations  of alcohol and ammonium
thiocyanate by  photometric  extinction
methods. There are limiting concentrations
of ammonium thiocyanate depending on the
alcohol concentration., above which the
cobalt is quantitatively converted into the
complex and Beer's law is obeyed. The
best results are obtained by heating 1 ml.
of the cobalt solution with 3 ml. of 15 per
cent alcoholic  ammonium  thiocyanate,
diluting to 10 ml. with 96 per. cent alcohol
and measuring the extinction at 570 mg.

Kitson™ has shown that the interference
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due to copper and iron in the thiocyanate
procedure can be eliminated by reducing
these metals with chlorostannic acid. The
bluc colour given by cobalt ions and ferri-
cyanide in ammoniacal solution has been
used by DeGray and Rittershausen™ to
determine 0.5-4.0 mg. of cobalt with an
accuracy of 0.006 mg. A lincar relationship
between colour developed and cobalt con-
centration is observed when a filter cover-
ing the wavelength range 400-470 mg is
used.

Perhaps the best colorimetric reagent for
cobalt is nitroso-R-salt (disodium I-nitroso-
2 - hydroxy - 3, 6 - naphthalenedisulphonate).
Sideris' first separated cobalt as dipotas-
sium  sodium  cobaltinitrite.  and  then
measured the extinction of the stable red
dyestuff formed by cobalt and nitroso-R-salt.

McNaught¥ used nitroso-R-salt for the
colorimetric determination of as little as
0.02 pg. of cobalt per ml.  Oxidising and
reducing agents are likely to interfere. In
the presence of citric, oxalic and nitric acids.
the solution must be neutralised before the
reagent i1s added.  Ferrous salts. cyanides.
persulphides. copper. peroxides and ammo-
nium salts should be absent. Most of the
common elements do not interfere. A
twentyfold excess of nickel can be tolerated
but iron should be completely removed.

Interference Due to Copper

Lugg and Josland" reported that the deter-
mination of cobalt with nitroso-R-salt failed
in the presence of excess calcium.  Mac-
pherson and Stewart'™ stated that interfer-
cnce due to copper could be avoided by dis-
placing it from solution with aluminium.
They used a Pulfrich photometer in com-
bination with a green filter to eliminate inter-
ference by other metals and obtained results
reproducible to 0.1 ppm.

For the determination of cobalt in metal-
lurgical products the following procedure®™
has proved successful :—Neutralise the solu-
tion (from which the ions of Group Il have
been removed and which contains not more
than 0.5 mg. of cobalt) with 20 per cent
sodium hydroxide solution to a deep wine
red colour if ferric iron is present, or in the
absence of iron to a faint pink with phenol-
phthalein.  Add immediately 2 ml. of Spek-
ker acid (150 ml. H,PO,[d=1.75]. 150 ml. of
H.SO [d=1.84], H.O to 1 litre). 10 ml. of
reagent (0.5 per cent solution of nitroso-R-
salt) and 10 ml. of 50 per cent sodium acetate
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solution. Bring to a vigorous boil, add 5
" ml. of nitric acid and boil at least | minute,
but not longer than 2 minutes. Cool and
dilute to 100 ml. Measure the colour in a
photoelectric absorptiometer.

Willard and Kaufman" have determined
which light filter is most satisfactory for
determinations of cobalt with nitroso-R-salt,
because different authors have recommended
different filters. Experimental evidence has
shown that extinction measurements at 420
mg give the greatest sensitivity and a blue
filter is indicated. At concentrations below
0.02 mg. of cobalt per ml. Beer's law does
not hold. In a more recent paper, Claasen
and Westerveld® claimed that the most suit-
able wavelength for the analysis is 550 mg.
To make up for the loss in sensitivity, they
used 2 cm. cells.  Interference by copper
was diminished to some extent by doubling
the amount of reagent added. Nickel inter-
fered considerably in the determination.

Shcherbov®' examined the colour in the
3520-550 mg region, or at 500 mg using a
green filter with blue threshold. He found
that the colour was diminished by alumin-
ium, but that a 3- or 4-fold excess of reagent
compensated for this.

Dean* used an ion-exchange technique to
make the nitroso-R-salt rcaction specific for
cobalt. He applied the method to steels and
copper- and nickel-base alloys, the red
cobalt complex being developed in the usual
way. The solution is passed through a 5-6
cm. column of alumina previously washed
with dilute perchloric acid. The red band
remains at the top of the column. After
washing the column with hot IM nitrous
acid (70°-80°) the complex is eluted with 1M
sulphuric acid and the extinction measured
at 500-520 mu. The standards need not be
chromatographed. Iron must be completely
oxidised.

Cobalt in Soils

Kidson and his colleagues® have estimated
traces of cobalt in soils by the nitroso-R-
salt method. Iron in large quantities was
removed as ferric chloride by shaking with
cther. Copper was removed by precipita-
tion with hydrogen sulphide.

Cobalt in soils has also been estimated by
Black® wusing I-nitroso-2-naphthol.  The
acidity must be controlled and the colour of
excess reagent destroyed by treatment with
sulphite. The best pH is 5.2; high concen-
trations of ammonium salts should be
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avoided in making pH adjustments. Iron
can be removed by a basic acetate sepera-
tion without impairing the accuracy of thc
method.

Determination in Steels

Dymov and Volodina® also preferred the
1-nitroso-2-naphthol method for the deter-
mination of cobalt in steels. For steels con-
taining (a) less than 1 per cent Co, and (b)
between 1-5 per cent Co, dissolve 0.1 gm.
of sample and dilute to 100 and 200 ml. res-
pectively. For (a) use 10 ml. of solution;
for (b) use 5 ml. of solution. Add the same
amount (10 or 5 ml.) of 20 per cent Rochelle
salt solution, and the same amount of 5 per
cent potassium hydroxide solution and make
up the volume to 100 ml.  Add 15-20 ml.
of reagent (0.01 per cent 1-nitroso-2-naph-
thol in 1 litre of 0.05 per cent sodium or
potassium hydroxide solution) per 100 ml.
of cobalt solution.  Use a blue light filter
when measuring the extinction. Chromium
up to 14 per cent, tungsten up to 17 per cent
and nickel up to 1 per cent do not interfere.
Construct two calibration curves (one for
cobalt less than 1 per cent.; the other for
cobalt tetween 1-5 per cent) based on gal-
vanometer deflections. Up to 5 per cent of
cobalt, the values do not deviate more than
0.2 per cent from results obtained by the
Iinski-Knorre gravimetric method.

Yoe and Barton™ have made a spectro-
photometric study of the colorimetric deter-
mination of cobalt with 2-nitroso-1-naphthol,
with specific attention to the optimum condi-
tions, the effects of various salts and the
interference of certain ions.  The method
proved very sensitive for determining cobalt
but the chief disadvantages are the great
influence of the ammonia concentration and
the low solubility of the complex. The
sensitivity compared favourably with that of
the I-nitroso-2-naphthol method. The most
suitable wavelength for transmission mea-
surements is 525 mg. Nickel and copper
interfered.

The trioxalatocobaltiate ion
maximally at 605 mu. Cartledge and
Nickels* estimated cobalt by oxidising
oxalic acid solutions of the metal with lead
peroxide. The complex oxalate ion has a
dark emerald green colour which is directly
proportional to the amount of cobalt
present. Manganese interferes.

To carry out the test take an aliquot part
of the main solution with 1-50 mg. of cobalt

absorbs
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and add sodium hydroxide till a slight perm-
anent precipitate forms.  Add 2 ml. of
glacial acctic acid, 5 ml. of 20 per cent
ammonium acctate, 10 ml. of 1M potassium
oxalate and about 1 gm. of lead peroxide.
Set aside, away from bright light for 5-10
minutes with occasional shaking. Dilute
to 50 or 100 ml., fiiter, discard the first por-
tion of the filtrate and measurce the extinc-
tion of the remainder. Results are within
1 per cent with 40 mg. of cobalt and within
0.03 mg. with 1.5 mg. of cobalt.

Mchlig and Zcagas™ applied the trioxalato-
cobaltiate colour system to the determina-
tion of macro quantitics of cobalt.  They
found that chromium, copper, iron, manga-
nese. calcium and nickel interefered.

Resorcinol Reagent

Resorcinol in sodium nitrate-thiocyanate
solution gives a red colour with cobalt solu-
tions. Saravi® cstimated cobalt in amounts
less than 0.1 gm. per litre by the following
procedure :—To 1 ml. of cobalt solution add
2 ml. of reagent (equal volumes of 0.05M
sodium nitrate and 0.05M resorcinol freshly
mixed) and then add 1 drop of SN hydro-
chloric acid and 5 ml. of 20 per cent ammon-
jum thiocyanate solution. Shake the mix-
fure for 2 minutes in a scparating funnel
with 5 ml. of ether and compare the colour
with a standard. As much as 10 times excess
of nickel causes no interference.

o-Nitrosophenol forms highly coloured
inner complex salts with metal ions. Those
of cobalt (greyish-brow), palladium and
ferric iron are distinguished from the others
by their casy solubility in petroleum ether.
‘Cronheim® determined cobalt by neutralising
the solution (from which Fe+*++) had been
removed by cupferron) to methyl orange
and diluting the solution so that 100 ml. con-
tained about 1.5 mg. of cobalt. The solu-
tion was transferred to a separating funnel.
5 ml. of citrate buffer (pH 4.0) added and
2 ml. of a solution of o-nitrosophenol in
petroleum ether. After shaking for 20
minutes the organic layer was transferred to
a graduated flask. The process was re-
peated twice, the aqucous layer being
washed thoroughly with petroleum ether
(2 x 2 ml. portions). The 10 ml. of extract
was transferred to a cell and the extinction
measured. About 12 ug. of cobalt can be
determined in this way.

Overholser and Yoe* gave spectrophoto-
metric data for the complex formed by
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o-nitroresorcinol with cobalt. A 0.05 per
cent solution of o-nitroresorcinol was used
as reagent for the determination of as little
as 1 part of cobalt per 20 million parts of
solution.  Copper interfered when present
in amounts greater than 0.02 mg.  Zinc and
cadmium interfered and sceveral salts caused
ofl-colour shades if the solution was allowed
to stand longer than an hour.

Moss and Mcllon™ suggested the use of
terpyridyl  (2,6-di-2"-pyridylpyridine) hydro-
chloride as a colorimetric reagent for the
determination of cobalt in the range 0.0-50
ppm. Changes in pH between 2 and 10 do
not affect the colour shade or intensity and
Beer’'s Law is valid.  Copper, nickel and
Fet 4+ must be removed.

A study of the reactions of 20 amines
with cobalt and dimethylglyoxime has been
made by Lec and Dichl.”  o-Phenylene-
diamine gave the most intense but an un-
stable colour. Benzidine proved less sensi-
tive for the determination of cobalt, but the
colour was stable and conformed to Beer’s
Law at the absorption maximum of 450 mpu.
The transmittance was found to be a mini-
mum and to be constant over the range of
pH 4.8 to 7.0. The method is applicable
to 0.02-0.5 mg. of cobalt in 100 ml. of solu-
tion. Polya and Wilson® also used the
benzidine  dimethylglyoxime procedure for
the determination of cobalt and gave a cali-
bration table for the range 1-50 pg. per ml.
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Long Chain Dicarboxylic Acids

by R. W. MONCRIEFF, B.Sc., F.R.I.C., F.T.I.

SOME of the most useful of the synthetic
polymers which have become so ubiquit-
ous arc the lincar polymers. They can be
made in a variecty of ways, but for those
which are prepared by condensation, a long
chain dicarboxylic acid is an excellent start-
ing material, particularly if the acid is an
a-w acid.
Given an acid such as azelaic
COOH(CH.):COOH
it is clear that the preparation of polyamides
and polyesters is a simple process, e.g.:—
COOH(CH.):COOH +NH:(CH.), NH. -
Azelaic acid Diamine
[CO(CH.);CONH(CH.),NH—]
Polyamide
COOH(CH:):COOH + HO(CH.)., OH ->
Azelaic acid Glycol
[—CO(CH.).CO.0O(CH.).0—]
Polyester

Sebacic acid, which has onc methylenc
group in its chain more than azelaic acid, has
been reacted along the lines indicated above
with hexamcthylene diamine to give Nylon
610. which has a lower moisture equilibrium
content than standard Nylon 66, and which
has been used for the manufacture of
bristles.

Some of the esters of azelaic and sebacic
acid were found"*** during the war to have
exceptional properties which made them of
great use as lubricants for instruments and
for aircraft at very low temperatures. Com-
pounds of the long chain dicarboxylic acids
have also found industrial applications as
plasticisers and as alkyds for finishes and
laminating resins.  There has, however,
always bcen one factor that has limited their
application for really large outlets, and that
has been the question of supply.

Restricted Supplies

Sebacic acid has probably been the most
widely used of such acids and it has so far
been obtained by a caustic soda fusion pro-
cess from castor oil. It has accordingly not
been cheap and the available and potential
supplies from this source would not permit
the undertaking of very large scale manu-
facture of derivatives.

Similarly, azelaic acid has been obtained
by a variety of processes from oleic acid or

from natural fats and oils which were rich
in oleic acid.  Essentially its preparation
requires only that the double bond in oleic
acid be severed by oxidation; this has been
done on an industrial scale by using chromic
acid.” or by ozonolysis, thus:

CH4(CH.).CH=CH(CH:,COOH -

Olcic acid
CH4(CH.):COOH + COOH(CH.).COOH
Pelargonic acid Azelaic acid

Alternatively, the oleic acid may first be
treated with a mild oxidising agent to con-
vert it to dihydroxystearic acid

OH OH

||

CH,(CH.):.CH.CH(CH.,):.COOH

and this may be split by trecatment with
molten caustic soda.’

Such mcthods are, nevertheless, relatively
costly and the uses to which the long chain
dicarboxylic acids can be put have been
limited.

New Preparative Method

A new method of preparation of such long
chain acids has recently been disclosed and
it has thc advantage that it uses, as raw
material, cyclopentanone or cyclohexanone,
which can be obtained from petroleum rela-
tively chcaply and in unlimited quantities.

The necw mecthod of preparation depends
first of all on the conversion of the cyclo-
alkanone to its hydroperoxide. A method
for this conversion was described by Milas’
in 1942. It consisted of the treatment of
the cycloalkanone with anhydrous hydrogen
peroxide in ethereal solution.

Reccently, it has been shown by Du Pont
de Nemours & Co.* that these peroxides can
be converted under redox conditions to pro-
duce the dicarboxylic acid in one step.
Under redox conditions an oxidation-reduc-

~ tion process takes place in which an electron

transfer occurs with the simultaneous forma-
tion of a free radical.

In order for the free radical formation to
take place, a reducing agent for the peroxide
compound must be present; ferrous ion is
the preferred reducing agent. Furthermore,
it is very important that the reaction mix-
ture be substantially free of oxygen or air,
since oxygen inhibits the dimerisation step
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9 HO OOH
&
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Sebacic acid

Conversion of cyclopentanone to sebacic
acid

until it has been used up and so decreases
the yield of dibasic acid.

As with many other reactions, this one
goes most easily in the presence of a com-
mon solvent, one that will dissolve both the
peroxide compound of the cycloalkanone
and the ferrous compound; methanol is
particularly preferred.

Dodecanedioic Acid
While the redox reaction can be carried

out under a wide range of conditions, those:

that are preferred are illustrated in the fol-
lowing example:

Cyclohexanone and hydrogen peroxide
are reacted to give the hydroperoxide as
described by Milas.  The hydroperoxide
(5 gm.) is dissolved in 100 ml. oxygen-frec
methanol under a nitrogen atmosphere and

cooled to  —30°. Ferrous sulphate,
FeSO,.7H,O, (10 gm.) 1is similarly dis-
solved in 100 ml. oxygen-free methanol

under a nitrogen atmosphere and cooled
to —30°.  The hydroperoxide solution is
poured into the ferrous sulphate solution;
there is a rise in temperature to —10°, and
the solution turns reddish brown in colour
due to the oxidation of the ferrous iron to
ferric hydroxide. The solution is then
evaporated to near dryness on a steam bath,
200 ml. of 7.5 per cent caustic soda are
added, and the mixture warmed. The solu-
tion is filtered to remove ferric hydroxide.
hydrochloric acid is added to precipitate the
dodecanedioic acid. 1In this example a yield
of 53 per cent of theory was obtained.

If the experiment is made without first
freeing the methanol from oxygen (suitably
by boiling under a nitrogen atmosphere),
only a very low vyield is obtained.
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The peroxide compound can be prepared
in ways other than that described by Milas
and for a large scale operation these would
probably be preferred. For example, cyclo-
hexanol can be treated with molecular oxy-
gen at 707, using an azonitrile catalyst and
added calcium carbonate, or it may be donc
in the presence of ultra-violet light with the
addition of benzoin or a photoinitiator. A
suitable treatment i1s as follows:

400 gm. cyclohexanol is irradiated with a
Sun Lamp so that the temperature of the
solution remains at 60-65°, and oxygen is
introduced. After 20 hours’ exposure. about
one quarter of the cyclohexanol has been
oxidised to cyclohexanone peroxide. The
unchanged cyclohexanol is distilled off under
a pressure of 0.3 mm. and the residual per-

oxide dissolved in methanol. Oxygen is
removed from it by bubbling nitrogen
through; it is cooled to —78° and treated

with a deoxidised solution of ferrous sul-
phate in boiled methanol. Thereafter the
reaction mixture is evaporated, treated with
aqueous alkali, filtered and acidified to pre-
cipitate dodecanedioic acid.

The preparation of a near homologue of
sebacic acid, viz. dodecanedioic acid, directly
from cyclohexanol which is cheap and
abundant, may open up new possibilities for
the uses of this acid and indeed for long
chain aliphatic  a,w-dicarboxylic  acids
generally.
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Cosmetic Chemists to Meet

The second meeting of the Society of Cos-
metic Chemists of Great Britain will be
held on Wednesday, 2 December, at 7.45 p.m.
in the balcony room of the St. Ermin’s
Hotel, Caxton Street, SW.1.  The lecture,
entitled ‘ Molecular Interactions at the
Solid-liquid Interface, with Special Refer-
ence to Emulsions Stabilised with Solid
Particles.” will be given by Dr. J. H. Schul-
man, of the Department of Colloid Science,
University of Cambridge. and the meeting is
an open one.
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Expansion in Canada

Growth in Petrochemicals Main Feature

STIMULATED‘ first by World War 11 and
then by the war in Korea, the Canadian
chemical industry has grown rapidly in
recent years, and the most recent phase of
expansion is now nearing completion. This
is largely concerned with the production of
petrochemicals, and is aimed at augmenting
Canada’s output of fertilisers, plastics and
synthetic fibres.

A review in * Foreign Trade,” the weekly
publication of the Canadian Department of
Trade and Commerce, summarises the
present situation and examines future pros-
pects. The review is in six parts. the first
of which was published on 3 October.

Because of Canada’s increasing popula-
tion and rising standard of living, there is
little reason, says the article, to suppose that
this upward trend will fall off. The demand
for many chemicals is reaching the point
where home production would be an econo-
mic proposition; indeed. there already exist
considerable export possibilities for such
products as oil, natural gas and non-ferrous
metals, and new facilities for the treatment
of by-products from these resources arc
urgently required.

Serve Long-term Needs

Nearly two-thirds of the money being
devoted to the erection of new chemical
installations is for the development of petro-
chemicals. Some of these new facilities are
part of the nation’s present defence effort,
but 'in the main they have been designed to
serve the long-term needs of Canada’s agri-
cultural, consumer goods and strategic
resource industries.

Most of the new sulphur production, for
instance, will go into pulp, newsprint and
other paper products. Several of the largest

plants being built are for fertilisers, plastics

and synthetic fibre intermediates. Numer-
ous other facilities are being created to serve
the needs of Canada’s soap, paint and motor
vehicle manufacturers. A number are also
being launched by firms engaged primarily
in the production of strategically important
staples such as oil, the base metals and
aluminium.

Chemicals whose production has devel-

oped since the war include ethylene glycol;
insecticides; antibiotics such as penicillin,
streptomycin and aureomycin; and the hor-
mone cortisone.  The plastics moulding
industry has been able to draw heavily con
new capacity for producing styrene monomer
at Montreal and Sarnia, and vinyl resins at
Shawinigan Falls and Montreal. There are
insistent demands for chemical substitutes
such as detergents and synthetic fibres.

More New Chemicals

As a further result of the present produc-
tion programme, a number of chemicals are
being produced, or are about to be produced,
in Canada for the first time. These include
carbon black, pentaerythritol, formalde-
hyde, phthalic anhydride and polyethylene.
Among chemicals which are at present im-
ported, but which it should soon prove
cconomic to produce at home, are methyl
chloride, tetracthyl lead, elemental sodium,
textile dyes, and numerous new plastics and
chemotherapeutics.

Canada has recently become the most im-
portant export market for US-produced
chemicals. In 1952, $166,000,000 worth of
chemicals imported from the US represented
88 per cent of the total, and resulted in an
adverse balance of over $90,000,000. Ship-
ments from the UK have been declining
since the early 1920%s, and Germany. is no
longer a major supplier.

In the export field also, business with the
UK has declined.  This has been offset,
however, by increased sales in other coun-
tries, and particularly in the US, which now
take over 50 per cent of Canadian chemical
exports. Over 25 per cent of the total of
Canadian exports is accounted for by ferti-
lisers, and another 15 to 20 per cent by
sodium compounds, synthetic rubber and
synthetic resins.

Output Must be Trebled

Nevertheless, in order to reach parity and
at the same time achieve self-sufficiency in
chemicals, Canadian output will have to be
nearly trebled. It is obvious that expan-
sion in Canada’s chemical industry is far
from spent.
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Electroplated Coatings
British Standard Revised

HE British Standards Institution have

just issued a revision of BS. 1224, * Elec-
troplated Coatings of Nickel & Chromium.’
which was originally published in 1945.

The principal reason for this revision is
that the original document did not fully
meet the requirements of the motor car
industry and it has been extended to cover
coatings on materials other than steel and
copper. The standard has been drawn up
with a view to specifying the essential quali-
ties of the coatings in question. It is rcal-
ised that it is impossible at present to specify
completely every factor affecting the per-
formance of an eclectroplated coating.

An important feature of this British Stan-
dard is the minimum thickness of the deposit
and particular attention is drawn to the effect
of the contour. It will be noted in Clauses
6 and 12 that the requirements for minimum
thickness normally apply only to those
portions of the significant surface which can
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be touched by a ball of 1 in. diameter. It
is hoped. therefore, that manufacturers will
allow this vital consideration of surface con-
tour to influence the design of any article
on which a durable clectroplated coating 1s
essential.

It has not been found possible to specify
average thicknesses as these vary consider-
ably with the size and shape of the article
and the method of plating. It was also
impracticable to give guidance on the usage
of the various classifications, due to the dif-
ference in requirements. It is also pointed
out that the importance of conserving nickel
has been taken into account in the prepara-
tion of the document by specifying alterna-
tive coatings using copper undercoatings:
particular attention is drawn to these coat-
ings. Additionally, a salt spray test has been
specifird and appendices give details of the
methods by which the tests should be carried
out.

Copies of this standard may be obtained
from the British Standards Institution. Sales
Branch, 2 Park Street, W.1. (2s. 6d.).

New MOR Dewvelopments

IN recent years the spraying of stable white
oil/water cmulsions on to textile fibres
during the “opening’ stages of the spinning
operation has been shown to be of definite
assistance to processing and effective in sup-
pressing dust, so eliminating fly on machines
and helping to improve the health of opera-
tives. On their stand at the *Textile
Recorder” Textile Machinery and  Acces-
sories Exhibition the latest developments in
their * Puremor’ emulsion preparation and
spraying equipment arc being shown in
actual operation by the White Oils Division
of Manchester Oil Refinery (Sales), Ltd.
Recently, considerable advances in the tech-
nique of using free scouring oil/water/tint
emulsions for indentification tinting have
been made, particularly in the synthetic fibre
ficld, and the latest equipment developed by
MOR for this purpose is being exhibited.
Also on show is the MOR range of high
grade textile machinery lubricating oils
including the new white mule spindle oil,
which meets the requirements of the new
Mule Spinning (Health) Special Regulations
1953, for an oil of wholly mineral origin and
complete biological inactivity.

Match Monopoly

IN the House of Commons last week. thg
President of the Board of Trade, Mr. Peter
Thorneyceroft, announced that he was adopt-
ing all the reccommendations, except that
dealing with price control, contained in the
report of the Monopolies Commission on
the match industry.  *As I have already
informed the House.” he said. ‘I accept the
conclusion of the report of the Monopolies
Commission and that, taken as a whole, the
arrangements which have obtained between
the British Match Corporation and the
Swedish Match Company operate against the
public interest. Further, 1 am sccking the
removal of objectionable restrictions, such
as division of sales in the British market.

The British Match Corporation and the
Swedish Match Company had been in nego-
tiation with a view to the conclusion of a
revised agreement to climinate features of the
existing agrecement which the Government
considered objectionable.  These negotia-
tions were still proceeding and he would, of
course, have to consider the terms of any
revised  agreement. Mr. Thorneycroft
added that he would make a further state-
ment in due course.
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Organic Silicon Compounds in Industry

Modern Products

WHEN in 1937. Kipping intimated that
the probable future of organic silicon
derivatives would be disappointingly limited.
he had underestimated the many useful phy-
sical propertics of the compounds he had so
capably preparced, and scarcely had he
uttered this almost historic statement, when
the new organic silicon derivatives began to
find ready applications in thc ever expand-
ing rcalms of industry.

With the advent of high altitude flying,
improved lubricants with improved viscosity-
temperature functions were required, and
organic silicon compounds were found very
suitable. The desire for clastomers having
good flexibilities at very low temperatures
automatically involved the application of
organic silicon compounds as gaskets and
mountings. thesc new products tending to
displace the morc conventional compositions
extant.

The application of organic silicon com-
pounds is in fact very varied, and thesc
compounds, on account of their high diclec-
tric values, have becn used either as insulat-
ing liquids, or as impregnates for laminates.
in eclectrical condensers.  Their good heat-
resisting characteristics in conjunction with
their flexibility at high temperatures have
proved particularly significant in the manu-
facture of gaskets, these being gencrally pre-
pared as laminates of glass cloth fibre with
organic silicon compounds.

The poor wetting properties of the poly-
siloxancs have found a further application
for these compounds. in the manufacturc
of water-repellent fabrics.

Synthesis of Polymers

The synthesis of silicon polymers mainly
depends upon the intermolecular condensa-
tion of bi- or trifunctional silanols, produced
by the hydrolysis of appropriate alkyl halo-
gensilanes. These compounds were orginally
prepared as far back as 1873, when Landen-
burg reacted phenylmercury with silicon
tetrahalide, the process being modified later
by the use of Grignard reagents.

Today, however, alkylhalogen silanes are
best prepared by passing a stream of alkyl
halide over silicon at 300° or, alternatively,
in inert atmospheres over

various-

for Modern Needs

silicon-copper alloys (BP. 575,673).

The organic silicon compounds of use in
industry usually consist of hydrolytic pro-
ducts of a given organic halogen silane. The
hydrolysis of mecthyl dichlorosilane, for
cxample, yields an intermediate bifunctional
diol, intermolecular dehydration of which
atfords the corresponding polysiloxane. The
production of organic lincar polymers gives
viscous liquids, oils or pliable flexible mater-
ials. while the production of trifunctional
intermediates, by virtue of possible cross
linking. makes possible the formation of
more rigid compounds.

Some Industrial Applications

In the manufacture of brake blocks, mix-
tures of alkyl silicon halides are hydrolysed
to aflord copolymeric siloxane compounds,
which may be cured with triethanolamine.
Water repcllent films necessary for the form-
ation of good paint surfaces have been made
from organic silicon esters formed by the
interaction of tridodecoxy silicon chloride
with the sodium salts of fatty acids. Impreg-
nating materials as used for clectrical insula-
tions are obtained by treating dimethyl-
dihalogen silanes with ferric chloride hexa-
hydrate to give silicon gums. Condensers
having minimum changes of capacity with
temperature variation have been constructed
from alternate layers of methyl and phenyl
silicone resins respectively.

In the engincering world, greases com-
prising caroon blacks of particle size below
60p have been prepared from oily silicones
(BP. 607,695), extreme pressure greases
having in addition such ingredients as phos-
phorus sesquisulphide, etc. New synthetic
lubricants have also been prepared from the
polyalkyldisiloxanes, these being obtained
by the fractional distillation of the reaction
products of diphenyl silane diol and tri-
methylchlorosilane.

Silicols react with oil modified glyceryl
phthalates to afford highly finished and
flexible resins, the free hydroxyls of the
glyptal resins probably condensing with the
bifunctional silane diols, the latter com-
pounds being freshly prepared by the hydro-
lysis of organic silane dihalides. The silicon
cross linking between alkyd resin molecules,
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being one of condensation, is probably of
the following linear structure: -O-Si(R),-O-.

Organic silicon polymers suitable for the
embedding of electrical equipment are made
by reacting aryl di-isocyanates with poly-
hydroxysilicols, the —NH.COOSIi= linkage
conferring rigidity to the plastic linear silicon
polycondensates.

Complex polyhydroxy silicols have been
synthesised by the alcoholysis of sym(bis)-
acetoxymethyl dimethyl diphenyl disiloxane,
methyl stearyl dichlorosilane and phenyl
methyl dichlorosilane, the resulting product
being then reacted with toluene 3:5 di-iso-
cyanate. It is probable that the alcoholysis
of such products yields intermediate lineag
hydroxy dimethylol alkylaryltrisiloxanes
which may undergo a chain-lengthening pro-
cess by the interaction of the isocyanate
radicals at the hydroxyls, the chain length-
ening being effected through the introduction
of silicourethane structures.

The anti-foaming propertiecs of silicon
compounds have been used in the prevention
of foam during the process of emulsion poly-
merisation, and the stickiness experienced
during the milling of butadiene copolymers
has been substantially minimised by the
introduction of 0.1 to 0.01 per cent by weight
of an organic polysiloxane to the synthetic
rubber during the milling operation (BP.
632,390).

Indian Newsletter

(From Our Own Correspondent)

HE Fifth Consultative Committee of the

Colombo Plan ‘met in New Delhi.
Meetings at ministerial and lower levels were
attended by representations of the UK,
Canada, USA, Australia, New Zealand.
India, Pakistan, Ceylon, Burma and seven
other countries, besides the World Bank and
ECAFE. The second report of the Colombo
Plan, presented at the session, takes stock
of the development programmes and the
achievements of the South and South East
Asian countries during the past year. [The
Colombo Plan came into operation in July,
1951, and the first report was issued last
year.] It was recommended that a publicity
organisation be set up for the Colombo
Plan.

The Council for Technical Co-operation
under the Colombo Plan . laid great stress
in its policy session on the provision of
practical training facilities within the area.
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It also urged the periodic evaluation of the
technical assistance received from experts
and in the form of equipment or training
facilities.

* * *

According to the report of a Parliamen-
tary committee set up to review the work
of licensing of industries, during the past
six months 153 applications were made for
licences to establish new industrial under-
takings or to effect substantial expansion to
existing industries.  Of these, 121 were
granted licences and 21 were refused; the
remainder are under consideration.  The
registration and licensing of undertakings
covering 45 industries came into force last
year. Among these were undertakings con-
cerned with rayons, dyestuffs, soap and
other toilet goods, ferromanganese. glue and
gelatine.  The scope of the Act has now
been widened by an amendment to cover
the manufacture of new articles and changes
in location of the industry, and further re-
quires periodic reports of the progress of
the industry.

* * *

The Minister for Production recently an-
nounced that the Government proposed to
start a second DDT manufacturing plant in
India and it may probably be located in
Travancore. The first DDT plant (in Delhi)
will go into production in May next year.

The Government of Assam have decided
to establish a quinine factory in the State
at a cost of about £15.000.

The State started a 900-acre cinchona
farm seven years ago. This is now ready
for exploitation and arrangements are being
made for the purchase of necessary machin-
ery and equipment. '

Must Submit Proposals

The Iron and Steel Board, after consulta-
tion with the industry, have published and
circulated to iron and steel producers
concerned a Notice requiring them to submit
for the Board’s consent under Section 6 of
the Iron and Steel Act, 1953, any proposals
for modernisation or development estimated
to cost more than £100,000 and which fall
within the scope of the Board’s powers under
that Section. The Board will from time to
time be reviewing this criterion in the light
of experience.
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DipoLe MoMENTS. By R. J. W. Le¢ Fevre.
Third edition.  John Wiley & Sons,
New York: Methuen & Co., London.
1953. Pp. 140. 8s. 6d.

Professor Le Fevre's monograph on dipole

moments i1s too well known for a new
edition to need much introduction. As
successful as any of the Methuen series, it

has been used by generations of students of
physics and chemistry as an invaluable sum-
mary of knowledge in this important field.
Although the publishers claim that the book
is intended for honours students and for
workers in other branches of science, the
author makes no bones of the fact that his
efforts are directed towards helping an ordin-
ary research worker to make useful measure-
ments of dipole moments and to begin the
interpretation of them. The truth is that
both aims. in the small compass of 140
pages. are surprisingly fully met.

For this new edition. the author has not
rewritten the book nor materially altered
the presentation of the contents. Instead,
he has contented himself with bringing each
section up to date by the addition of appro-
priate  new matter. Although a casual
glance. therefore. will reveal little change.
a re-reading will bring to light a fair
amount of new and interesting material.

The introductory chapter, which gives a
lucid rather than critical account of the
theory of dielectric polarisation, is followed
by a description of the author’s apparatus
for measuring dielectric constant, sufficient
detail being given to ensure that similar
cquipment could be brought into operation
with the minimum of trouble. An outline
is also given of the recent developments in
microwave spectroscopy. made possible by
the rapid wartime advances in radar. New
techniques enable accurate measurements
of the power factor of dielectrics to be
made in the microwave region, and so per-
mit direct evaluation of the dipole moment
on the basis of the Debye theory. The
dipole moment may also be evaluated from
observation of the Stark ®splitting” of spec-
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tral lines in the microwave region, a method
which shows much promise if only because
of its intrinsic high accuracy. The method
is restricted at present to fairly simple polar
molecules, but rapid developments in this
ficld are to be expected. Unfortunately,
the apparatus required for microwave spec-
troscopy is intricate, and its detailed
description beyond the scope of Professor
le Fevre’s monograph. The most readable
section of the book is the chapter devoted
to problems of molecular structure.  The
author has made many useful contributions
himself in this ficld and succeeds in giving
a fascinating account of the numerous
problems tackled successfully by the
dielectric technique.

This little book is a masterpiece of com-
pression. Its continued usefulness both to
university students at degree level and to
research workers in the field of dielectrics is
not in doubt.—R. €. PINK.

FORMALDEHYDE. By J. Frederic Walker.
Second edition. Reinhold Publishing
Corporation, New York; Chapman &
Hall, Ltd., London. 1953. Pp. xvi -+
575. 96s.

The production of formaldehyde began in
the United States on a small scale in 1901,
but progress has been so rapid that form-
aldehyde now ranks as a major industrial
chemical with current American output of
the order of 1.000.000 Ib. (37 per cent com-
mercial solution) per year. Formaldehyde
is manufactured and marketed on the com-
mercial scale chiefly in the form of an aque-
ous solution containing 37 per cent by
weight of dissolved formaldehyde. Usually
sufficient methanol (about 8-15 per cent) is
present in the solution to prevent precipita-
tion of polymer during transportation and
storage. Some formaldehyde is also mar-
keted in the form of the polymeric hydrate.
paraformaldehyde.

Since the first edition of this work was
published in 1944 improved methods for the
manufacture of formaldehyde have been
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developed, new uses for this compound have
been found, and many notable contributions
to the study of its fundamental properties
have been made. The second edition is
approximately 50 per cent larger in size than
its predecessor, but this is mainly due to
the cxpansion of individual chapters, since
the general layout of the original edition is
preserved.

The opening chapter deals with the pro-
duction of formaldehyde, which is pre-
pared at thc present time mainly from
methanol, although increasing quantities
(about 20 per cent in 1948) are now being
derived from the direct oxidation of hydro-
carbon gases. An extensive account is
given of the physical and thermodynamic
properties of the simple monomer, solutions
of formaldehyde and of the formaldchyde
polymers. The description of the chemical
properties of formaldehyde and of its reac-
tions with various organic and inorganic
compounds includes an account new to this
edition of the reactions of formaldehyde
with heterocyclic compounds. The detec-
tion and quantitative analysis of formalde-
hyde solutions and polymers are also con-
sidered in some dctail. An account is pro-
vided of hexamethylene tetramine (formed
by the reaction of formaldchyde and am-
monia), which reacts as formaldchyde in
many instances and may be regarded as a
special form of formaldchyde from the
standpoint of use.

The two final chapters describe fully the
many and varied uses of formaldehyde, its
polymers and hexamethylene tetramine. At
the start of the -20th century formaldchyde
was chiefly used as a disinfectant and em-
balming agent, but the development of the
synthetic resin industry based upon the
initial discoveries of Dr. Baekcland in 1909
resulted in a much increased demand for
this compound. During the second World
War demand for formaldechyde also resulted
in part from the growing production of the
explosive, cyclonite (RDX), prepared by the
nitration of hexamethylene tetramine. With
the return to peacetime conditions the plas-
tics industry now consumes about three-
quarters of the total output of formalde-
hyde, but this compound also finds impor-
tant uses in the textile, paper, leather, dye.
rubber and chemical industries.

The author has prepared a valuable and
comprehensive summary of the salient facts
relating to the production, properties and
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uscs of formaldchyde, and the volume can
be confidently recommended to all those
interested in this important chemical.—
G.S.E.

CHEMISTRY OF THE LANTHANONS. By R. C.
Vickery. Butterworths Scientific Pub-
lications, London. 1953. Pp. 296. 35s.

Perhaps a more specific title for this book
would be ‘ The Analytical Chemistry of the
Lanthanons.” as the body of material deals
with scparation techniques and analytical
mecthods. The lanthanons, formerly known
ambiguously as the *rare carths. comprise
the fiftcen elements whose atomic numbers
range from 57-71. For too long now. the
chemistry of these elements has remained
under a cloak, and the author is to be con-
gratulated for the enthusiastic way in which
he has tackled this unique compilation. The
subject matter is rigorously treated and
critically cvaluated. The text and style are
clear and desirably concise. but the book is
perhaps designed for study rather than for
casy reading.

The first 64 pages of the volume are con-
cerned  with the historical development,
modes of occurrence, structure, spectro-
scopy, paramagnetism, isotopic constitution
radioactivity and valency of the lanthanons.
In the next 204 pages scparation techniques

arc detailed. including precipitation reac-
tions and crystallisation. oxidation-reduc-
tion and misccllancous procedures.  Also

in this section are chapters on the final
purification of lanthanon compounds. pro-
pertics of the lighter and hcavy lanthanons.
and analytical methods. Noteworthy is a
complete scparation scheme. including a
table giving the sequence of operations.

The final chapter details the uses and
applications of the lanthanons and an ap-
pendix summariscs the salient characteristics
of the element yttrium, which precedes the
lanthanons in Periodic Group 111a and which
closcly resembles them in chemical proper-
ties. Each chapter is fully referenced (792
references in all) and there are comprehen-
sive name and author indexes.

The book will be a welcome and valuable
addition to the working library of the chem-
ist.  The analytical chemist in particular
will feel gratified to find so much useful
material gathcred in onc place. As befits
a book of this quality, the binding and
format are excellent.—A.LN.
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Rayon Works Closing
Breda Visada rayon works at Little-
borough, ncar Rochdale, employing some
340 operatives, ceased production at the end
of this week.

0il Exports Up
According to the latest oflicial returns,
exports of refined petroleum products earned
Britain £52.942.000 in the first nine months
of this vear, compared with £36,106,000 in
the same period last year, and £52.351,000
for the whole of 1952.

New BSI Draft

The British Standards Institution is distri-
buting draft copics of a proposed standard
on drawing conventions  for laboratory
apparatus.  These include recommended
conventions for glass and other ware, liquids.
graduations and joints. Copies of the draft
may be obtained from the BSI. at 2 Park
Street. London, W.1, and comments must be
submitted by 1 Deccember.

OEEC Pollution Mission

Sponsored by the OEEC chemical  pro-
ducts committee, a mission arrived in Britain
last weekend to study techniques of preven-
tion of air and water pollution by industrial
wastes.  This is part of a European tour of
investigation prior to a projected mission to
the US. At a preliminary conference in
Paris on 30 March, five representatives of
the  ABCM cxpressed the opinion that
arrangements should be delayed slightly, but
the OEEC sccretariat was anxious for the
mission to carry out its work as soon as
possible; it has not been possible, therefore,
for British representatives to co-operate as
fully as had been hoped. Mr. M. D. Bone.
from Billingham, is a full-time member of
the mission: Dr. Jackson of The Distillers
Co., will take part in the visit to France; Dr.
I. S. Wilson, of Monsanto, accompanied the
visit to Germany; and Dr. Birse, the Scot-
tish Alkali Inspector, visited Sweden. This
week the mission, which numbers about 20,
has visited the Shell refinery at Stanlow,
Courtaulds at Preston, British Enka Ltd.,
Monsanto. May & Baker. and the DSIR
Water Pollution Research Laboratory.

Ammonia Tank Bursts

A Deptford boilerman, William J. Bell
(34), was killed and five other men injured
when one side of a tank containing 30,000
gal. of concentrated ammonia gave way at
the South Eastern Gas Board premises,
Phoenix Wharf, Greenwich, last week. The
five injured men-—overcome by fumes—were
taken to hospital, but only one was detained.

Tinplate Works Reopening

Announcing that the Gorseinon and Pon-
tardawe old-type tinplate  works would
restart operations on Monday, the Steel
Company of Wales stated this week that
* considerable assistance” had been given to
the company by trade union representatives
in arranging for the men required to man
the mills.  The works were closed down at
the beginning of this year because of mount-
ing stocks of tinplate.

Chemical Exports in September

The total value of British chemical ex-
ports during Scptember was £10,525.119,
comparced with £9.800,428 during August.
Figures for the same months last year were
respectively  £10.616,.689 and  £10,044.203.
Exports of ammonium compounds fell in
value, but copper sulphate and sodium com-
pounds rose. Values of exports to Common-
wealth countrics rose in nearly every case.
and exports to the USA also showed a con-
siderable increase.

Controlling Sewage Foam

Experiments in the control of foam in
sewage plants due to detergents were des-
cribed recently by the chairmuan of Birming-
ham Trade and Rea District Drainage
Board, Alderman Paddon Smith. He said
that the board had co-operated with certain
manufacturers in these experiments, which
had included spraying purified sewage over
the surface of the purification tanks to beat
down the foam. Unfortunately the objec-
tions to this practice were as serious as the
foam nuisance itself. Anti-foam agents had
been employed with success, but it was con-
sidered that the cxpense of their use would
be too great.
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Fungistatic Wrappings
Sorbic acid is being incorporated in the
wrappings of cheeses and other perishable
foods in America, as an anti-mould agent.
The US Food and Drug Administration
recently declared the acid safe for use with
foods.

Australia’s Uranium

Speaking in Canberra last week, Mr.
Howard Beale, Australian Minister of Sup-
ply, denied that the country was getting less
than the market value for the uranium it
sold to the Anglo-American Combined
Development Agency.  He said the price
was at least as good as that paid anywhere
else in the world.

More Canadian Petrol
Canada’s output of crude petroleum
climbed 29 per cent in the first half of this
year to 33,382,766 barrels compared with the
first six months of last year, according to the
latest statistics. Producion reached 6.806.375
barrels in June, as against 6,131,792 in May,

and 5.399,169 in June last year.

Water-Soluble Paint

A water-soluble resin paint is being mar-
keted in the US by Reichhold Chemicals Inc..
under the name of ‘Hydrophen.’ The
paint is based on a phenol and an alkyd
resin, which on treatment with ammonia
becomes completely water-soluble.  The
solution may be diluted with tap-water, and
applied directly to metallic surfaces as a
clear finish, or pigmented to produce an
opaque finish. After drying, the coating is
made water- and corrosion-proof by heat-
treatment.

New Phosphoric Acid
It has been drawn to our attention that
our report under this heading (19 Septem-
ber) that crystalline phosphoric acid is being
produced in Vienna by the Hardig Co., is
not strictly correct. The company, whose
name is correctly Hardung & Co., are agents
for phosphoric acid manufactured only by
La Fonte Electrique, at Bex in Switzerland.
The product has been registered under the
name ° Crystallised phosphoric acid F.E.B.

and contains 99 per cent H;PO..

Copper Production in Chile
For the first nine months of this year,
copper production in Chile was 255,682
metric tons, compared with 272,540 tons in
the corresponding period in 1952.

Magnesium Casting in Brazil
A factory for the pressure casting of mag-
nesium has just been opened in Sao Paulo.
Brazil, by German interests.  Initial pro-
duction is expected to be between 10 and 20
tons of metal a month.

Sulphuric Acid Plant
Australia’s biggest single-unit sulphuric
acid plant at Port Adelaide is rapidly taking
shape. An Adelaide firm has been given a
£A20,000 contract for steel for the roaster
house, which will accommodate three flash
roasters to burn pyrites from Nairne. pro-
ducing gas which will be converted to acid

at the rate of 300 tons an hour.

MCA Semi-Annual Meeting

The Manufacturing Chemists’ Association,
Inc., will hold its 1953 semi-annual meeting
at the Waldorf-Astoria Hotel, New York
City, on Tuesday, 24 November. The all«
day session will be given over to discussion
of important problems now facing the chemi-
cal industry.

Uranium Discovered

The discovery of ‘what looks like an
important new find’ of uranium-bearing
ores in a remote arca of Wyoming, has been
confirmed by the USA Atomic Energy Com-
mission. Mr. Charles Towle, of the AEC
exploration branch, said that as it was an
isolated area it would take a considerable
time to evaluate and determine the extent
of the ore deposits.

Plastic Tank Constructed

A glass-reinforced polyester tank for the
transport of liquid chemicals has been
manufactured in America by the American
Cyanamid & Chemical Corp. An example
recently displayed in New York measured
nearly 22 ft. in length, held 3.400 gal. and
weighed 7.025 1b.  The tank requires no
corrosive-resistant lining and is very easily
repaired. It is estimated that under mass
production methods the plastic tanks might
cost only one-third as much as the stainless
steel type at present in usc.
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To mark his completion of 50 years’ ser-
vice with the firm, MR. SIDNEY MITCHELL,
an instrument maker at W. G. Pye & Com-
pany. Ltd., Cambridge, was presented with
a gold watch by MRr. C. A. W. HARMER, one
of the directors, who also presented Mr.
Mitchell’'s wife with a needlework trolley.
The board of management were among
those who gathered to honour Mr. Mitchell.
When Mr. Mitchell joined the firm in 1903,
his training included hand-wood polishing,
brush enamelling. lacquering, engraving and
dividing—opecrations  all  performed by
specialists  nowadays. = The  instrument
maker used his own initiative in making
parts to suit cach other.

At board meetings held on 21 October.
MR. WiLLiaM JAMES DEVERALL, works man-
ager. Joseph Crosficld & Sons. Limited. was
appointed a dircctor of Joseph Crosficld &
Sons. Limited. and of Wildiam Gossage &
Sons. Limited.  Mr. Deverall, who is 47,
was born at Penarth. South Wales. He re-
ceived his early education at Lord Wey-
mouth’s Grammar School, Warminster, and
his scientific training jointly at Cardiff Tech-
nical College and University of South Wales
& Monmouthshire. He graduated as a
Bachelor of Science of London University
by external examination and later was elected
an Associatc Member of the Institution of
Chemical Engineers. In 1928 he entered the
works laboratory of Lever Brothers. Port
Sunlight, Limited. and after experience in
the production and technical records depart-
ment extending to 1936 was appointed assis-
tant works manager of T. H. Harris & Sons,
Limited. soap and glycerine manufacturers.
Stratford and Bow.

From 1941 to 1943 Mr. Deverall was at
the Queniborough Ordnance Factory, and
from 1943 to 1945 at the Risley Ordnance
Factory. firstly as production manager and
later as assistant superintendent. On the
cessation of hostilities he joined the tech-
nical stafl of Joseph Crosfield & Sons,
Limited. and was appointed works manager
in 1946. Recently he was appointed a mem-
ber of the Association of British Chemical
Manufacturers Manchester Arca Committee
on Productivity in the Heavy Chemicals
Industry.

C

MR. J. T. L. CUTHBERT has been appointed
chief chemist to Batchelors Peas Ltd., Shef-
field. Aged 27. he was educated at St.
Bede's College, and obtained his B.Sc. Tech.
at Manchester University.

Mr. L. P. O'BrieN, chairman and man-
aging director of Laporte Industries Limited,
left for Australia by R.M.S. Orcades on 28
October. It is understood that the Laporte
Group has arranged to purchase the minor-
ity interest in their subsidiary company,
Crystal-Laporte Proprietary Limited, Syd-
ney. NSW, and that the plant at Botany is
being further enlarged to cope with the
increasing demands for Laporte products.

Obituary

The death  occurred last week of MR.
WaALTER GEORGE WALDRON.  Mr. Waldron,
who was 81. was formerly chairman of a
number of companies. inciuding the Anglo-
Greek Magnesite Co.. and Erinoid Ltd.

MR. GEORGE BARNES SALKELD, aged 60,
chief chemist for High Duty Alloys, Ltd.,
since 1940, was found dead in the garden of
his home. Shatton Lodge, Lorton, Cocker-
mouth. on 18 October. Decath was estab-
lished as being due to natural causes.

The Director of the Metallurgical Institute

in the Technical University of Aachen.
PrROFESSOR EUGEN Piwowarsky, died last
week at the age of 61. He had taught

at Aachen for over 30 vears. and was the
author of numecrous papers and books. in-
cluding the standard work ~Hochwertiges
Gusseisen.’

MR. CHARLES ALBERT GARDNER, director
of John Clark & Company. manufacturing
chemists, West Street. Sheflield, who died
recently aged 82, bought the business in
1897. and supplied Shefficld and district
steelworks with heavy chemicals and a wide
range of oils and paints. He was also a
director of the Sheffield Magnet Company
and Gardshaw Foundry. Ltd., Beighton.
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Publications & Announcements

THE October issue of the Journal of the
Institute of Fuel is largely devoted to re-
ports by the Flame Radiation Research
Joint Committee of ‘Burner Trials at
IJmuiden.” The other principal articles are
‘ Progress Review No. 26: Heat Transfer’
by the Mechanical Engineering Research
Laboratory, DSIR. and * Electricity Supply—-
Past and Present’ by Sir John Hacking.

* * *

A NEW technical bulletin on ethyl aceto-
acetate has just been issued by Carbide and
Carbon Chemicals Company. Physical and
chemical properties; specifications and ship-
ping data; uses and potential applications for
this valuable reactive intermediate are in-
cluded. Ethyl acctoacetate finds its major
outlets in the pharmaceutical and dyestuff
industries.  Important ethyl acctoacetate
derivatives are used in the manufacture of
paint. lacquer. and printing inks.  This
chemical is an intermediate in the synthesis
of Hansa dyes and azo dyes of the pyrazo-
lone series. Ethyl acectoacetate is used in
the preparation of such important pharma-
ceuticals as synthetic anti-malarial com-
pounds; the anti-neuritic vitamin By; and the

fever-alleviating  drugs, antipyrine and
amidopyrine. Copies  of the bulletin
(F-8292) are available from Carbide and

Carbon Chemicals Company, 30 East 42nd
Street. New York 17. New York.

* * *

FROM the earliest days of the development
and production in their works of stainless
and * Staybrite’ steels. Firth-Vickers Stain-
less Steels. Ltd.. Vickers House, Broadway,
Westminster. London. S.W.1. have endeav-
oured to maintain a policy of close co-opera-
tion and exchange of technical information
with users and prospective users of their
steels.  The experience thus gained over the
vears. together with the continuous research
and development which take place in their
own laboratories and works. enable them to
offer a unique service of guidance in the
sclection and use of suitable materials from
the wide range of corrosion-resisting and
heat-resisting steels now available.  Charts
and booklets are obtainable. giving details
of compositions and properties, together
with instructions for machining. manipula-
tion. ctc.  Onc issuc of the company’s

magazine, * Enchiridion,” contains a special
display of illustrations showing the use of
* Staybrite  steel in the manufacture of phos-
phoric acid.

* * *
EXTRAORDINARY transparency to ultra-
violet light is claimed for the transparent
form of Vitreosil (pure fused quartz) by the
Thermal Syndicate, Wallsend. Northumber-
land, in their Publication LI 17/8/53. Cells
made from this material. it continues. are
extremely useful in absorption experiments.
treatment of bacteriological specimens. and
for ultra-violet spectrophotometer work in
general. The Vitreosil range of spectro-
photometer cclls includes both  cylindrical
and rectangular types, many of which are
suitable for use in Unicam and Beckman
spectrophotometers. Each cell has end-
plates made of specially selected transparent
material, fused to the main body of the cell
and ground to plate-glass finish.  The actual
arca of the endplates is slightly larger than
the required working surface.  Further de-
tails can be obtained from the Ileafiet.

* * *

THE almost complete reliability of modern
welding, when backed by suitable inspection
and radiological facilities. has led to a great
increase in the use of welding for building
up pipework. To meet this trend. the range
of SPA screwed unions has been enlarged
to include socket welded unions from ! in.
up to 2 in. nominal bore. These new SPA
unions will be made from a similar grade of
hot forging to that emploved for SPA
screwed unions.  Chemical and mechanical
tests are carried out on each heat of steel.
The hot forging process leaves the forging
completely free from mechanical strains and
with a close-grained structure which is tough
and entirely free from blowholes and poro-
sity.  Also. the grain flow is so regulated as
to give the maximum strength in exactly the
directions required. All-steel unions are
rccommended to avoid pitting due to electro-
Ivtic action whenever the piping carries
liquids containing traces of sulphur. sul-
phuric acid, ammonia, etc. All unions are
given a rustproof finish by Parkerising.
Details relating to a given application will
gladly be given by Shay Products Ltd.. 17
Little St. Lconards. Mortlake. London.
S.W.14.
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British
Chemical Prices

LoNDON.—Conditions on the industrial
chemicals market have been reasonably
active for the period. and inquiries for ship-
ment have been fairly good. Delivery speci-
fications to home consumers have covered
good volumes but there is little inclination
to enter into new contract business except
on a short term basis. The supply position
is fairly easy on all sections of the market
although reports suggest that some items,
such as barium chloride and hexamine, are
none too plentiful for spot delivery. Prices
are stcady at recent levels and there has
been no further change in the quotations for
the non-ferrous metal compounds. Activity
in the coal tar products market has becn
fairly steady with perhaps a little better
inquiry for cresylic actd both on home and
export account.

MANCHESTER. — Manchester chemical

traders report a continued steady movement
of textile. bleaching and dyeing chemicals
into consumption at Lancashire works, while
users in the woollen and rayon industries
are also absorbing reasonably good supplies.
Taking the other leading outlets as a whole,
a fair aggregate quantity of a wide range
of chemicals is being taken up. Prices
generally maintain a steady to firm front.
In the fertiliser market the tendency is for
buying operations, including forward busi-
ness. to increase gradually.  The leading
light and heavy tar products are going
steadily into consumption.
GLASGow.—Prices have remained steady
during the past week and the over-all posi-
tion has been more or less on a par with the
previous week’s trading. with the demand
from the textile trade remaining steady.

General Chemicals

Acetic Acid.—Per ton : 80%, technical, 1 ton,
£86. 80%, pure, 10 tons, £92 ; commercial
glacial 10 tons, £94 ; delivered buyers’
premises in returnable barrels ; in glass
carboys, £7 ; demijohns, £11 extra.

Acetic Anhydride.—Ton lots d/d, £138 per ton.

Acetone.—Small lots : 5 gal. drums, £143 per
ton ; 10 gal. drums, £125 per ton. In
40/50 gal. drums less than 1 ton, £105 per
ton ; 1 to 9 tons, £105 per ton ; 10 to 49
tons, to £103 per ton ; 50 tons and over,
£102 per ton.

Alcohol BSS, Butyl.—£161 per ton in 10-ton
lots. :
Alcohol, Ethyl.—300,000 gal. lots, d/d., 2s. 11d.
per proof gallon; 100,000 and less than
200,000 gal. lots, d/d, 3s. per proof gallon.

Alum.—Ground, about £23 per ton, f.o.r.
MANCHESTER : Ground, £25.

Aluminium Sulphate.—Ex works, £14 15s. per °

ton d/d. MANCHESTER : £14 10s. to £17
15s.

Ammonia. Anhydrous.—1s. 9d. to 2s. 3d. per Ib.
Ammonium Bicarbonate.—2 cwt. non-return-
able drums ; 1 ton lots £58 per ton.

Ammonium . Chloride. — Grey galvanising,
£31 Ss. per ton, in casks, ex wharf. Fine
white 989, £25 to £27 per ton. See also
Salammoniac.

Ammonium Nitrate.—D/d, £18 to £20 per ton.

Ammonium  Persulphate. — MANCHESTER :
£6 5s. per cwt. d/d.

Ammonium Phosphate.—Mono- and di-, ton
lots, d/d, £93 and £91 10s. per ton.

Antimony Sulphide.—Golden, d/d in 5-cwt. lots
as to grade, etc., 2s. 2d. to 2s. 8d. per Ib.
Crimson, 3s. 43d. to 4s. 5}d. per Ib.

Arsenic.—Per ton, £59 Ss. nominal, ex store,

Barium Carbonate.—Precip., d/d ; 2-ton lots,
£35 5s. per ton, bag packing.

Barium Chloride.—£42 5s. per ton in 2-ton
lots.

Barium Sulphate (Dry Blanc Fixe).—Precip.,
4-ton lots, £38 per ton d/d ; 2-ton lots,
£38 Ss. per ton d/d.

Bleaching Powder.—£21
(1 ton lots).

per ton in casks

Berax.—Per ton for ton lots, in free 140-lb.
bags, carriage paid: Anhydrous, £59 10s. ;
in l-cwt. bags; commercial, granular,
£39 10s.; crystal, £42; powder, £43;
extra fine powder, £44; B.P., granular,
£48 10s.; crystal, £51; powder, £52;
extra fine powder £53.
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Boric Acid.—Per ton for ton lots in free 1-cwt.
bags, carriage paid : Commercial, granu-
lar, £68 ; crystal, £76 ; powder, £73 10s. ;
extra fine powder, £75 10s.; B.P.,
granular, £81 ; crystal, £88 ; powder,
£85 10s. ; extra fine powder, £87 10s.

Butyl Acetate BSS.—£173 per ton, in 20-ton
lots.

sec. - Butyl Alcohol.—5 gal. drums £159 ;
40 gal. drums : less than 1 ton £124 per
ton; 1 to 10 tons £123 per ton ; 10 tons
and over £122 per ton ; 100 tons and over
£120 per ton.

tert. - Butyl Alcohol.—5 gal. drums £195 10s.
per ton; 40/45 gal. drums: less than 1
ton £175 10s. per ton; 1 to 5 tons £174
10s. per ton; 5 to 10 tons, £173 10s. ;
10 tons and over £172 10s.

Calcium Chloride.—70/729%; solid £12 10s. per
ton.

Chlorine, Liquid.—£32 per ton d/d in 16/17-cwt.
drums (3-drum lots).

Chromic Acid.—2s. 0}d.to 2s. 0ifd. per Ib.,
less 2349, d/d U.K.

Citric Acid.—1-cwt. lots, 205s. cwt. ;
lots, 200s. cwt.

S-cwt.,

Cobalt Oxide.—Black, delivered, 13s. per 1b.

Copper Carbonate.—MANCHESTER : 2s.  3d.
per Ib.

Copper Sulphate.—£74 per ton f.o0.b., less 2%,
in 2-cwt. bags.

Cream of Tartar.—100%,, per about
£10: 2s;

Diacetone Alcohol.—Small lots : 5 gal. drums,
£162 per ton ; 10 gal. drums, £172 per ton.
In 40/45 gal. drums ; less than 1 ton, £142
per ton ; 1 to 9 tons, £141 per ton ; 10 to
50 tons, £140 per ton ; 50 to 100 tons, £139
per ton ; 100 tons and over, £138 per ton.

Ethyl Acetate.—10 tons lots, d/d, £135 per
ton.

cwt.,

Formaldehyde.—£37 Ss. per ton in casks, d/d.

Formic Acid.—859%;, £82 10s. in 4-ton lots,
carriage paid.

Glycerine.—Chemically pure, double distilled
1.260 S.G., £14 7s. 6d. per cwt. Refined
pale straw industrial, Ss. per cwt. less than
chemically pure.

Hydrochloric Acid.—Spot, about 12s. pet
carboy d/d, according to purity, strength
and locality.
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Hydrofluoric Acid.—59/60%;,, about 1s. to

Is. 2d. per Ib.

Hydrogen Peroxide.—27.5%, wt. £124 10s. per
ton. 35% wt. £153 per ton d/d. Carboys
extra and returnable.

Iodine.—Resublimed B.P., 16s. 4d. per Ib. in
28 1b. lots.

Todoform.—25s. 10d. per Ib. in 28 Ib. lots.

Lactic Acid.—Pale tech., 44 per cent by weight
£122 per ton ; dark tech., 44 per cent by
weight £74 per ton ex works I-ton lots ;
dark chemical quality 44 per cent by
weight £102 per ton, ex works; usual
container terms.

Lead Acetate.—White :
ton.

About £136 per

Lead Nitrate.—About £116 per ton.

Lead, Red. —Basis prices per ton. Genuine dry
red lead, £124 ; orange lcad, £136.
Ground in oil : red, £150 10s. : orange,
£162 10s.

Lead, White.— Basis prices : Dry English, in
S-cwt. casks £142 per ton. Ground in oil :
English, under 2 tons, £162 15s.

Lime Acetate.—Brown, ton lots, d/d, £40 per
ton ; grey, 80-829/, ton lots, d/d, £45
per ton.

Litharge.— £124 per ton, in 3-ton lots.

Magnesite.—Calcined, in bags, ex works, £22
to £24.

Magnesium Carbonate.—Light, commercial,
d/d, 2-ton lots, £84 10s. per ton, under 2
tons, £92 per ton.

Magnesium Chloride.—Solid (ex wharf), £16
per ton.

Magnesium  Oxide.-—Light, commercial, d d,
under I-ton lots, £245 per ton.

Magnesium Sulphate.—£15 to £16 per ton.

Mercuric Chloride.
lots ;

18s. 3d. per Ib. in 5 cwt.
smaller quantities dearer.

Mercury Sulphide, Red.—Per Ib., from 10s. 3d.
for ton lots and over to 10s. 7d. for lots of
7 to under 30 Ib.

Methanol.—Pure synthetic, d/d, £28 to £38
per ton.

Methylated Spirit.—Industrial 66° O.P. 100
gals., 5s. 41d. per gal. ; pyridinised 64°
O.P. 100 gal., 5s. 63d. per gal.
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Methyl Ethyl Ketone.—10-ton lots, £141 per
ton del.

Methy zsoButyl Ketone.—10 tons and over
£162 per ton.

Nickel Sulphate.—D/d, buyers
per ton. Nominal.

UK. £154

Nitric Acid.—£35 to £40 per ton, ex-works.

Oxalic Acid.—Home manufacture, in S-cwt.
casks, £139 per ton, carriage paid.

Phosphoric Acid.—Technical (S.G. 1.700) ton
lots, carriage paid, £87 per ton; B.P.
(S.G. 1.750), ton lots, carriage paid, 1s. 33d.
per lb.

Potash, Caustic.—Solid, £94 10s. per ton for
I-ton lots ; Liquid, £37 15s.

Potassium Bichromate.—Crystals and granular,
118d. per Ib. ; ground, 1s. §d. per Ib.,
standard quantities.

Potassium Carbonate. — Calcined, 96/98 %,
£59 10s. per ton for I-ton lots, ex-store.

Potassium Chloride.—Industrial, 969, t-ton
lots, £23 to £25 per ton.

Potassium lodide.—B.P., 14s. 10d. per Ib. in
28-1b. lots ; 14s. 4d. in cwt. lots.

Petassium Nitrate.—Small granular crystals,
81s. per cwt. ex store, according to
quantity.

Potassium Permanganate.—B.P., 1s. 9id. per
Ib. for 1-cwt. lots ; for 3 cwt. and upwards,
Is. 84d. per Ib. ; technical, £8 11s. 6d. per
cwt. ; for 5 cwt. lots.

isoPropy! Alcohol.—Small lots : 5 gal. drums,
£118 per ton ; 10-gal. drums, £108 per
ton; in 40-45 gal. drums ; less than
I ton, £83 per ton: 1 to 9 tons £81 per
ton ; 10 to 50 tons, £80 10s. per ton ;
50 tons and over, £80 per ton.

Salammoniac.—Dog-tooth crystals, £70 per
ton ; medium, £67 10s. per ton ; fine
white crystals, £21 10s. to £22 10s. per ton,
in casks.

Salicylic  Acid. — MANCHESTER :
2s. 7d. per Ib. d/d.

Soda Ash.- 589, ex-depot or d/d, London
station, about £14 3s. per ton.

Soda, Caustic.—Solid 76/77% ; spot, £25 to
£27 per ton d/d. (4 ton lots).

Technical

Sodium Acetate.—£70 to £75 per ton d/d.

Sodium Bicarbonate.—Refined, spot, £13 10s.
to £15 10s. per ton, in bags.
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Sodium Bichromate.—Crystals, cake and
powder, 91d. per Ib. ; anhydrous, 113d.
per lb., net, d/d U.K. in 7-8 cwt. casks.

Sodium Bisulphite.—Powder, 60/62%,
£40 per ton d/d in 2-ton lots for home
trade.

Sodium Carbonate Monohydrate.—£25 per
ton d/d in minimum ton lots in 2-cwt.
free bags.

Sodium Chlorate.—£75 15s. to £82 per ton.

Sodium Cyanide.—1009%; basis, 9id. to 10§d.
per 1b.

Sodium Fluoride.—D/d, £4 10s. per cwt.

Sodium Hyposulphite.—Pea crystals £28 a ton ;
commercial, 1-ton lots, £26 per ton
carriage paid.

Sodium Todide.—B.P., 16s. 4d. per 1b. in 28-lb.
lots.

Sodium Metaphosphate (Calgon).—Flaked,
loose in metal drums, £123 ton.

Sodium Metasilicate.—£22 15s. per ton, d/d
U.K. in ton lots.

Sodium Nitrate.—Chilean Industrial, over
989, 6-ton lots, d/d station, £27 10s. per
ton.

Sodium Nitrite.—£31 per ton (4-ton lots).

Sodium Percarbonate.—124 9, available oxygea,
£8 2s. 103d. per cwt. in 1-cwt. drums.

Sodium Phosphate.—Per ton d/d for ton lots :
Di-sodium, crystalline, £37 10s., anhy-
drous, £78 10s. ; tri-sodium, crystalline,
£39 10s., anhydrous, £75 10s.

Sodium Prussiate.—1s. to 1s. 1d. per lb. ex
store.

Sodium Silicate.—£6 to £11 per ton.

Sodium Sulphate (Glauber’s Salt).—£10 per
ton d/d.

Sodium Sulphate (Salt Cake).—Unground.
£6 per ton d/d station in bulk. MAN-
CHESTER : £6 10s. per ton d/d station.

Sodium Sulphide.—Solid, 60/629%, spot, £31
per ton, d/d, in drums ; broken, £32 per
ton, d/d, in drums.

Sodium Sulphite.—Anhydrous, £59 per ton ;
pea crystals, £37 12s. 6d. per ton d/d
station in kegs ; commercial, £23 7s. 6d.
per ton d/d station in bags.

Sulphur.—Per ton for 4 tons or more, ground,
£22 16s. 6d. to £25 6s. according to
fineness.
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Tartaric Acid.—Per cwt. :
£10 10s.
Titanium Oxide.—Standard grade comm., with

rutile structure £143 per ton; standard
grade comm., £130 per ton.

10 cwt. or more,

Zinc Oxide.——Maximum price per ton for 2-ton

lots, d/d : white seal, £89 10s.; green
seal, £88 10s. ; red seal, £87.
Rubber Chemicals

Antimony Sulphide.—Golden, 2s. 3id. to

3s. 13d. per Ib. Crimson, 3s. 4}d. to4s. 5;d.
per Ib.

Carbon Bisulphide.—£60
according to quality.

to £65 per ton,

Carbon Black.—6d. to 8d. per lb., according
to packing.

Carbon Tetrachloride.—Ton lots, £74 10s. per
' ton.

India-rubber Substitutes.—White, Is. 63d. to
1s. 104d. per Ib. ; dark, 1s. 44d. to Is. 8d.
per lb.

Lithopone.—309%;, £50 per ton.
Mineral Black.—£7 10s. to £10 per ton.
Sulphur Chloride.—British, £55 per ton.

Vegetable Lamp Black.—£64 8s. per ton in
2-ton lots.

Vermilion.—Pale or deep, 15s.
for 7-1b. lots.

6d. per Ib.

Nitrogen Fertilisers

Ammonium Sulphate.—Per ton in 6-ton lots,
d/d farmer’s nearest station, £16 2s. 6d.

Compound Fertilisers.—Per ton in 6 ton lots,
d/d farmer’s nearest station, 1.C.1. Special
No. | £27 9s.

‘Nitro-Chalk.’—£12 9s. 6d. per ton in 6-ton
lots, d/d farmer’s nearest station.

Sodium Nitrate.—Chilean agricultural for 6-ton
lots, d/d nearest station, July to September,
£26 Ss. per ton ; October to November,
£26 7s. 6d. per ton.

Coal-Tar Products

Benzole.—Per gal., minimum of 200 gals.,
ex-works, 90’s, 4s. 10%d. ; pure, 5s. 2d. ;
nitration grade, 3s. 3d.-

Carbolic Acid.—Crystals, 1s. 4d. to 1s. 6id.
per Ib. Crude, 60’s, 8. MANCHESTER :
Crystals, Is. 44d. to 1s. 6}d. per Ib., d/d
crude, 8s. naked, at works.
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Creosote.—Home trade, Is. to Is. 4d. per gal.,
according to quality, f.o.r. maker’s

works. MANCHESTER : Is. to Is. 8d. per
gal.

Cresylic Acid.—Pale 99/9919%,, Ss. 8d. per gal. ;
99.5/1009%;, Ss. 10d. American, duty free,
for export, 35s. to 5s. 8d. naked at works.

Naphtha.—Solvent, 90/160°, 4s. 10d. per gal.
for 1000-gal. lots ; heavy, 90/190°, 4s. 34d.
per gal. for 1000-gal. lots, d/d. Drums
extra : higher prices for smaller lots.

Naphthalene.—Crude, 4-ton lots, in sellers’
bags, £14 12s. to £22 per ton, according to

m.p. ; hot pressed, £28 per ton in bulk
ex-works ; purified crystals, £53 per ton
d/d.

Pitch.—Medium, soft, home trade, 160s. per
ton f.o.r. suppliers’ works ; export
trade, 230s. per ton f.0.b. suppliers port.

Pyridine.—90/160°, 32s. 6d. to 35s. per gal.
MANCHESTER : 42s. 6d. to 45s. per gal.

Toluol.—Pure, 5s. 7d. ; 90’s, 4s. 10d. per gal.,
d/d. MANCHESTER : Pure, 5s. 6d. per gal.
naked.

Xylol.—For 1000-gal. lots, Ss. 8d. to S5s. 10d.
per gal., according to grade, d/d.

Intermediates and Dyes
(Prices Nominal)

m-Cresol 98/100%.—3s. 9d. per Ib. d/d.
0-Cresol 30/31° C.—I1s. 4d. per Ib. d/d.
p-Cresol 34/35° C.—3s. 9d. per 1b. d/d.
Dichloraniline.—2s. 84d. per Ib.
Dinitrobenzene.—88/89°C., 1s. 11d. per Ib.

Dinitrotoluene.—S.P. 15° C., 1s. 114d. per Ib. ;
S.P. 26° C., Is. 3d. per 1b. S.P. 33°C.,
Is. 14d. per Ib.; S.P. 66/68°C., 1s. 9d.
per Ib.

p-Nitraniline.—4s. 51d. per Ib.

Nitrobenzene.—Spot, 9}d. per Ib. in 90-gal.
drums, drums extra, 1-ton lots d/d buyers’
works.

Nitronaphthalene.—2s. per Ib.

o-Toluidine.—1s. 7d. per 1b.,
drums, drums extra.

in  8/10-cwt.

p-Toluidine.—35s. 6d. per 1b., in casks.

Dimethylaniline.—3s. 1d. per Ib., packed in
drums, carriage paid.
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Chemical & Allied Stocks & Shares

LTHOUGH the impending United Steel
issue tended to monopolise attention,
stock markets have remained active, and,
particularly in the industrial sections, there
have been numerous individual features of
strength. helped by a number of dividend
increases.  Chemical and  kindred shares
participated in the general trend because
sentiment was assisted by company state-
ments indicating that the better trend in
some sections of the industry is continuing.
1.C.I. were strong, and this week touched
50s. 9d.—highest so far this year—on share
tonus rumours, but they were denied by
the company. I.C.I. have already announced
raising of their interim dividend from 5 per
cent to 6 per cent, and the market is assum-
ing that, if the better trend continues in the
industry and export trade does not slacken
off. a higher total than last year’s 13 per
cent dividend is a rcasonable possibility.
Laporte 5s. shares strengthened to 13s. in
response to the half-yearly progress report
and the higher interim, though the directors
warned that the latter is merely to bring it
more into line with the final payment and
should not be taken as indicating a higher
total. Reichhold Chemical S5s, shares at
7s. 14d.xd. remained under the influence of
their interim dividend. Monsanto 5s. shares
at 22s. 6d. have not held best levels, while
British Glues 4s. shares at 10s. 6d. cased
after an carlier good risc. Fisons, how-
ever, were strong at 39s. 9d. in response to
higher dividend estimates. Borax Con-
solidated deferred at 35s. 11d. were steady.
Albright & Wilson Ss. shares were 17s. 44d.
Coalite & Chemical 2s. shares moved up to
almost 2s. 74d.. while British Chrome Chemi-
cals 3s. shares were 16s. 6d.. Brotherton 10s.
shares 23s. 9d. and Greeft-Chemicals Hold-
ings Ss. shares 15s.xd. Hardman & Holden
5s. shares were 9s. 44d.. and William Blythe
3s. shares 6s.xd. Yorkshire Dyeware &
Chemical 5s. shares have moved up to
7s. 9d.  Calor Gas shares have been an
active market up to 3ls. 6d. Pest Control
5s. shares changed hands around 4s. 9d.
W. J. Bush were 48s. 6d., Johnson Matthey
changed hands up to 78s. 9d., and Burt
Boulton & Haywood were 27s. 6d.
Glaxo were 44s. 71d. following the finan-
cial results. The 4s. units of the Distillers Co.
strengthened  to 17s. 6d.. while United

Molasses at 32s. 3d. were also higher on
balance, as were Turner & Newall at
58s. 9d., while Unilever were 53s. 9d. on
market talk of a possible increase in the
interim dividend. Courtaulds at 46s. 7id.
cased following the unchanged interim divi-
dend. Calico Printers were active, but at
50s. 9d. have not held best levels, the chair-
man’s statement that large scale production
from the big 1.C.1. Terylene plant will have
to be awaited before Calicos benefit
materially  from royalties on this textile
fibre having affected sentiment to some
extent.  Boots Drug Ss. units were 23s.
Dunlops strengthened to 53s. 3d. partly on
talk that plans may be made for the build-
ing of a synthetic rubber plant in Britain.
There has been a better trend in shares of
plastics ‘companies.  British Xylonite were
31s.. Bakelite 10s. shares 24s. 6d., Kleemann
I's. shares 10s. 3d. and British Industrial Plas-
tics 2s. shares have moved up to Ss. Paint
shares, too, were better. notably Jenson &
Nicholson 5s. shares which rose to 12s. 3d..
while Lewis Berger 4s. units were 9s. 6d.,
and British Paints 4s. units moved up to
14s. 3d. Guest Keen have been active
around 50s. 6d. despite market talk that
more capital may have to be raised if the
company decides to reacquire its former
steel interests.  Elsewhere, Powell Dufiryn
at 26s. 11d. have strengthened following
the chairman’s reference to the amount of
additional  compensation  expected  for
nationalised coal assets and his confidence
in the group’s new interests. Oils were
active again though best levels were not

held. Ang'o-Iranian were £77. The com-
pany’s interim dividend will have been

announced by the time these notes are in
print. The market has been talking of the
possibility of a share bonus from Anglo-
Iranian sooner or later.

Reichhold Chemicals Ltd.

We much regret that in a reference to the
above-named company in our issue of 17
October (p. 820) the name was inadvertently
given as Reichhold Chemicals Inc.  The
registered office of the company is Beckacite
House, Speke, Liverpool. 19. Mr. G. S.
Bache is the joint managing director.
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Law & Company News

Commercial Intelligence

The following are taken from the printed reports, but
we cannot be responsible for errors that may occur.

Increases of Capital

The following increases of capital have
been announced : —CUPRINOL LIMITED, from
£20,000 to £40.000; GasalL LIMITED, from
£500 to £5.000; W. H. GREEN (CHEMISTS).
LiMITED, from £2.500 to £20,000; THOMAS
McLEAN & SonNs, LiMITED., from £100 to
£3,000; OxY-CATALYST COMPANY, L1D., from
£100 to £1,000; Zems LiMITED, from £1,500
to £4.500.

Changes of Name

The following changes of name have been
announced : —Sparth  Soap Co., Ltd., to
Berend Chemicals, Ltd.. on 15 October, 1953.
Lion Zipp Fastener Co.. Ltd., to Lion Pro-
ducts (Chemicals). Ltd.. on 2 October.

Company News

Barclay & Son Ltd.

Net loss of £14.430, subject to tax of £106,
is reported by Barclay & Son Ltd.. manu-
facturing chemists. for the 14 months to 28
February last. | Credit forward, after trans-
fer of £14997 from general reserve. is
£2.388. The directors recommend a capital

distribution of 5 per cent. not subject to tax.

British Alkaloids Ltd.

For the six months to 30 Scptember last,
the sales of British Alkaloids Limited. state
the directors. have been maintained in com-
parison with those for the corresponding
period of last year. The interim dividend
of 12} per cent is the same as for last year,
when the final dividend was 17} per cent.

Laporte Industries Ltd.
An increase in the interim dividend from
24 per cent on the £1,479.950 ordinary stock

to 5 per cent on the £1.486,950 ordinary
stock s being paid by Laporte Industrics
Limited (formerly  Laporte  Chemicals

Limited) in respect of the year ending 31
March next.  The chairman, Mr. L. P.
O’Brien. announces that the all-round im-
provement referred to last June has been
maintained. The improvement in the

interim dividend, however, is based on the
directors’ desire that there should be a
smaller difference between the amount of the
interim and final dividends ‘and it should
not be taken as an indication that the total
dividend for this year may be increased
beyond that paid for the two previous years.

Major & Co. Ltd.

The consolidated net profit of Major &
Company, Ltd., chemical manufacturers. tar
distillers, etc.. for the year ended 31 March
last, was £33,658, after tax and including
£10.000 excess provision for tax in previous
years, etc. The dividend is the same as last
vear at 12 per cent.

Mathieson Chemical Corporation

Earnings of Mathieson Chemical Cor-
poration for the nine months to 30 Septem-
ber. 1953, were $13.806.153.  These com-
pare with earnings of $10,915458 for
Mathicson & Squibb combined in 1952. The
merger with E. R. Squibb & Sons took place
on | October, 1952. Sales for the nine-
month period and third quarter respectively
were $184,074.445 and $60,385.994, com-
pared with $162,134,699 and $54.536.509 for
both companies prior to the merger in 1952.

Powell Duffryn Ltd.

Speaking at the annual meeting of Poweil
Duffryn Limited last week. the chairman. Sir
Herbert Merrett, stated that the total com-
pensation to be received by the company
for assets vested in the National Coal Board
would certainly be £15,000,000. of which
about £12.900.000 had been received on
account. At least 50 of the company’s
claims had been scttled.  The board had no
intention of returning any capital to the
stockholders as it believed that the money
could be emploved in the business. Referring
to coal. Sir Herbert said: —*. . . we are
back to a buyer’s market. We are. there-
fore. compelled to live up to specifications
which are somewhat exacting, and it is
fortunate that if developments are quickly
centred upon those valuable reserves of
saleable coal for export. we shall still be
able to hold many of the markets where
high prices can be obtained. even though we
may find it necessary to import domestic and
industrial qualities which are in plentiful
supply in Europe without having to expend
dollars for American coal.
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Next Week’s Events

MONDAY 2 NOVEMBER
Society of Chemical Industry
London: Burlington House, Piccadilly,
W.1, 6.30 p.m. Joint meeting, L.ondon Sec-
tion and Food Group. A. G. Ward:
‘ Recent Advances in Gelatin Research.’

TUESDAY 3 NOVEMBER

Institution of Chemical Engineers

London: Burlington House, Piccadilly,
W.1, 530 p.m. S. J. Green: * Agitation in
Process Design.’

The Chemical Society

Leeds: University, 6.30 p.m. R. Heslop:
*Pernitrous  Acid & its Nitrating and
Hydroxylating Properties.’
! Institute of Metals

Oxtord: Cadena Cafe, Cornmarket Strect,
7 pm. D. A. Oliver: *Metal Economics.’

Swansea: University College, Singleton
Park, 6.45 p.m. D. Williams: ‘ The Search
for Metalliferous Mineral Deposits.’

,WEDNESDAY 4 NOVEMBER

Society of Public Analysts and Other
Analytical Chemists
London: Burlington House, Piccadilly,
W.1, 7 p.m. Papers on ‘ The Dectermination
of Niobium in Minerals & Mineral Dressing
Products.’
Incorporated Plant Engineers
Southampton: Polygon Hotel, 7.30 p.m.
R. Hughes: * Employers’ Liability.”
Purchasing Officers’ Association
Sheffield:  Grand Hotel, 7 pm. L.
Yarker: * Plastics.’

THURSDAY 5 NOVEMBER

Royal Institute of Chemistry

West Ham: Municipal College, Romford
Road, E.18, 7 p.m. London Section meet-
ing with College Chemical Society., R. C.
Tincknell : * Synthetic Soil Conditioners.’

The Chemical Society

London: Imperial College of Science &
Technology, SSW.7, 7.30 p.m. Tilden Lec-
ture. Dr. A. W. Johnson: *Aromatic
Character in Seven-membered Ring Systems.’

Bristol: The University, 7 p.m.  Joint
meeting with RIC and SCI.  Sir William
Ogg: ‘Some Aspects of the Work at
Rothamsted.’

Institute of Fuel
London: Institution of Mechanical Engi-

ncers, Storey’s Gate, SSW.1, 530 pm. J.
Couture: “French  Power Resources &
Their Utilisation.’

Institute of Metals

London: Royal School of Mines, South
Kensington, 7 p.m. Professor F. A. For-
ward: ‘The Preparation & Properties of
High Purity Nickel Powder.’

Birmingham : James Watt Memorial Insti-
tute, Great Charles Street, 6.30 p.m. Dis-
cussion: * Metals or Plastics.’

- Incorporated Plant Engineers

Peterborough : Gas Board Demonstration
Theatre, Church Street. *“The Heat Pump.’

FRIDAY 6 NOVEMBER

The Royal Institution
London:., 21 Albemarle Street, W.1, 9
p.m. J. H. Schulman: °‘Molecular Inter-
actions at the Solid/Liquid Interface, with
Special Reference to Flotation & Solid
Stabilised Emulsions.’
Institute of Physics
London: 47 Belgrave Square, SSW.1, 5.30
p.m. Professor R. E. Peierls: * Recent Pro-
gress in Our Knowledge of Fundamental
Particles.’
Society of Chemical Industry
Glasgow: Royal Technical College, 7.15
p.m. C. L. Hewett: * Some Problems in the
Manufacture of Steroid Hormones.’

Pollution by Oil

THE Minister of Transport and Civil Avia-
tion was asked inthe House of Commons last
week by Brigadier F. Medlicott what chemi-
cal research was being undertaken to dis-
cover means of dispersing oily waste, since
the greatest single factor in the problem of
the pollution of the sea by oil is
the persistence and indestructibility of the
oil. Mr. A. T. Lennox-Boyd stated in a
written reply: * The committee on the pre-
vention of pollution of the sea by oil recom-
mended that the desirability of initiating
such research should be considered. This
will be followed up, but T am advised that
any research into the chemical treatment of
oil must take time to produce results and
that an early solution of the problem of oil
pollution must be sought in other directions.
These I have under urgent consideration.’
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.CYGNET

LABORATORY FURNITURE

‘““CYGNET " Benches, with heat and
acid-resisting tops ; Racks, Fume Cup-
boards, Cabinets and Shelving are made in
a large range of standard units or tc
specification. Complete installations or
single pieces for Industrial, School and
~\College Laboratories at keen prices.

THE MARK OF THE

[~ ==
CRAFTSMAN
Recent contracts include installations

for :—

Scottish Oils Limited

University of Sheffield.

British Nylon Spinners, Pontypool
Revertex Ltd., Harlow, Essex

De Havilland Aircraft Co.
University of Manchester
Ferranti Limited, Edinburgh.

Experience enables us to recommend
** Fibrolene '’ chemical-resistant flooring
for laboratories. Send for full details pow.

CYGNET JOINERY LTD.
HIGHER SWAN LANE, BOLTON. Bolton 1840/4

STORAGE TANKS

IMMEDIATE DELIVERY
OF STOCK SIZES

For a varicty of uses, in sizes ranging
from 500-5000 gallons, while special
sizes can be delivered to order.

Our tanks are steel plated and clec-
ttically welded and can be specially
treated for all classes of work — for
use underground and for storing
solvents and practically every fluid.
Every tank is tested before delivery.
Write ’phone or call for price list
and details of any size of tank in
which you are interested.

Consult - Markland ~ Scowcroft  for  boilers,
tubes,valves and fittings.

M. 100

MARKLAND SCOWCROFT LTD X3 %0Lrow. Frone Eaciey s00
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CLASSIFIED

ADVERTISEMENTS

SITUATION VACANT

The maayemmt of persons answering these advertisements
must be made through a Local Office of the Ministry of

Labwr or a Scheduled Em; mj)loymcm Agency if the applicant

s a man aged 18-64 inclusive, or a woman av 18-59

wnclusive, unless he or she, or the loyment,

from the provisions of the Nohﬁcatwm of Vacancuo

Ovrder, 1952.

ONDON MERCHANTS seek highly qualified (Chemical

and Pharmaceutical Departmental Manager con-
versant with international trading conditions, Kastern
and barter business. Good profit participation, per-
manent position. Apply SECRETARY, J. C. GILBERT,
LTD., COLUMBIA HOUSE, ALDWYGH W.C.2.

FOR SALE
HARCOAL, ANIMAL AND VEGETABLE
horticultural, burning, filtering,  disinfecting,

medicinal, msulatmg also lumps ground and granulated;
established 1830 ; contractors to H.M. Government.—
THOS. HILL-JONES, LTD., ‘‘ INVICTA *’* MILLS, BOW
COMMON LANE, LONDON, E. TELEGRAMS : ‘‘ HILL-
.éONES, BOCHURCH LONDON.”” TELEPHONE 3285

.

ECONOMIC BOILERS—9 ft. diam. by 12 ft. 6 in
Foster Yates, 200 1b. w.p.; 8 ft. diam. by 14 ft.
Paxman, 180 1b. w.p. Twenty others, all sizes.

Whessoe Open Top Riveted Steel MIXING TANK,
13 ft. diam., by 15 ft. deep, 9/16 in. plate.

NEW GALVANISED PIPING. Immediate delivery.
Johnson Filter PRESSES, 25 in., 18 Frame,
practically new.

TWO 35 ft. long by 9 ft. diam. Lead-lined TANKS.

ONE Stainless CONICAL HOPPER, 7 ft. 3 in. diam.,
overall depth, 7 ft. 6 in.

TWO Broadbent WATER-DRIVEN CENTRIFUGES,
30 in. diam., 12 in. deep, 1,150 r.p.m., 150 lb.

pressure.

SIX O.T. TANKS, 7 ft. diam., 14 ft. deep, rubber and
brick lined.

Six Aluminium CONDENSERS, 14 ft. long by 2 ft. 6 in.
diam. 386 Tubes,  in. o.d

FORTY Riveted RECEIVERS, 8 ft. 6 in. long, 5 ft. 9 in.
diam., 76 1b. w.p.

CAST-IRON PIPES, 5000 ft. Tlach 6 in. and 8 in. NEW

VALVES in Stainless, Gunmetal, Enamel Lined.

Free Catalogue.  Watkins Machinery Record,” available

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

OR SALE. JOHNSON PLATE & FRAME FILTER

PRESS, HARD RUBBER COVERED THROUGHOUT.
17 in. sq. cakes, 14 frames ; side feed and side discharge ;
hand screw closing. Price £375. BOX No. C.A. 3273,
THE CHEMICAL AGE, 154, FLEET STREET  LONDON,
E.C.4.

ONE TORRANCE MICRO TWIN-ROLLER MILL.
Cast rolls, 14 in. by 8 in. Water cooled. Fast and
loose pulley-drive.

TWO DE LAVAL SEPARATORS, VEE-BELT DRIVE.

Good condition.
THOMPSON & SON (MILLWALL), LIMITED,

CUBA STREET, LONDON, E.14. TEL. EAST 1844

FOR SALE

C. BARBER, LTD.

C.l. FILTER PRESS, 25} in. square, by MANLOVE
ALLIOTT, plate and frame type, 13 chambers,
arranged for washing. Excellent condition.

TWO HYDRO EXTRACTORS, 72 in., by BROADBENT.
(One new and unused.)

TWO “ HORMANN ** 30 cm. Stainless Steel FILTER

PRESSES.
STORAGE BINS in stainless steel, cylindrical, with
covers. 40/12/14/10 gallons cap.xcnt\
CAIIIIOII STEAM-JACKETED ENAMEL-LINED PANS,
0 and 25 gallons. All new and unused.
DOUI.'I‘OH 25-gallon COPPERS with lids. NEW and

unused.
WELDED VESSELS of all types, in mild steel or stainless.
Fabricated to customer’s specifications.

C. BARBER LTD.
SILVERDALE GARDENS
HAYES MIDDLESEX

Telephone—Hayes 2735/6

8 brand mew jacketed STERILIZING VESSELS, 7 ft
long by 3 ft. diam., complete with fittings.

3 excellent VACUUM OVENS, complete with vacuum
pumps, trays and belongings.

2—18 in. KEK PLATE MILLS, complete with feeders
delivery bins, motors and entablature.

9 Worssam ROTARY PRESSES.

POWDER DRESSING or SIFTING MACHINES, various

sizes.

1 Johnson FILTER PRESS, 36 in. square, plate and frame
type, double inlet and enclosed delivery ports.

1 Johnson FILTER PRESS, 47 plates, 32 in. square,
centre feed, bottom corner open delivery.
Wood FILTER PRESS, fitted 69 ribbed plates, 2 ft. 8 in.
square, with top centre feed and bottom enclosed

delivery channel.

24 in., 30 in. and 36 in. HYDRO EXTRACTORS, self-
balancing, swan-neck type, self-emptying bottom,
belt and motor driven.

Heavy cake CRUSHING MILL, 2-pair high, by Nicholson,
for cake up to 3 in. LIu(‘l\ rolls 30 in. long, top
with coarse teeth 9 in. diam. bottom with finer
teeth 12 in. diam.

5 sets of A.A. CRUSHING ROLLS for linseed, cottonseed,
etc., 48 in. long, belt driven, with feed hoppd
side frames, hzw-plutc and striking ear.

Bennett Copper-built EVAPORATOR, 4 ft. diam. by
4 ft. 6 in. high, steam jacketed bottom, mounted
on legs, with swan-neck vapour pipe and separate
vertical belt driven vacuum pump.

“U” shaped horizontal jacketed MIXER, 7 ft. long,
3 ft. wide, 3 ft. 3 in. deep, belt and gear driven.

3- 5 roll REFINERS, fitted chilled “iron, water-cooled
rolls, 40 in. h)n" 16 in. diam. lmlt and gear
driven, with clutch drive suitable for motor, by
Baker Perkins, Ltd.

1 No. 1A water-cooled CIRCULATOR MILL.

6—Excellent Nickel-lined Jacketed TILTING PANS,
60 gallons capacity and for 40 Ih. working pressure.

1-—MICRO-PULVERISER, size 2, complete with motors
and all belongings.

2—-Brand New Enclosed Aluminium TANKS, approxi-
mately 11 ft. long by 4 ft. 9 in. wide by 7 ft. 3 in.
deep.

5—Mxcellent Porcelain DISC MILLS.

1+ Aluminium STILL, steam jacketed, dished top and

bottom : approximately 4 ft. 8 in. diameter by
6 ft. deep.
RICHARD SIZER, LTD.,
ENGINEERS,

HULL.
Telephone 31743.
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FOR SALE

FOR SALE

TWO M.S. HIGH PRESSURE AUTOCLAVES 4 ft. I.D
by 18 ft. 6 in. long over domed ends. Riveted
construction, fabricated from 1% in. thick plate,

625 1b. per sq. in. working pressure.

M.S. HORIZONTAL “ U’ TROUGH MIXER 3 ft. by
1 ft. 9 in. at top by 2 ft. deep at centre. Fin
type agitating gear belt driven through helical
gearing fromf. and . pulleys. Arranged for hand
tilting.

WERNER TYPE MIXER having G.M. trough 13 in. by
12 in. by 12 in. and double ““ Z >’ G.M. agitators
belt driven through spur gearing from f. and I
pulleys. Hand tilting.

GARDNER M.S. POWDER MIXERS, sizes D. and E.
Belt driven.

STEAM JACKETED COPPER BOILING PANS, 30 galls.
capacity. Arranged for hand tilting. Jacket
working pressure 40 1b. p.s.i.

STEAM JACKETED COPPER BOILING and EVAPORAT-
ING PANS, 50 and 100 galls. capacity. Open top.
Jacket working pressure 40 lb. per sq. in.

KESTNER HORIZONTAL TUBULAR EVAPORATOR,
having six turns 1} in. bore copper tube, complete
with copper reception pot.

TWIN PORCELAIN PEBBLE MILL, 12 in. by 12 in.
Belt driven.

Belt driven DISINTEGRATORS by HARRISON CARTER.
Size 00 and 23.

STEAM JACKETED M.S. VACUUM DRYING OVEN,
3 ft. I.D. by 7 ft. long internally fitted 5-bank
steam heating coil supporting 15 aluminium trays
in five tiers of three. Rear end dished ; domed
door secured by eight swivel clamps. Jacket and
coil working pressure 20 1b. per sq. in.

DITTO 3 ft. 1.D. by 5 ft. long internally having 10
STAINLESS STEEL trays in five tiers of two.
Quick release C.I. door with handwheel operated
spider locking device. Jacket and coil working
pressure 20 lb. per sq. in.

PROCESS & CHEMICAL ENGINEERING CO., LTD.
6/8, NORTHUMBERLAND PARK,
TOTTENHAM,

LONDON, N.17
Phone : TOTtenham 2436 (3 lines).

A EARN " 3 in. by 5 in. Vertical 3-throw RAM

PUMP for sale, in excellent condition. GRAY
KN%GHT & CO., LTD., 61, STOCK STREET, LONDON,
E.13.

MORTON, SON AND WARD, LIMITED
offer
MIXERS
L MORWARD »» ‘“ U-shaped ** Trough MIXERS in
any size up to 3 tons. \
MIXERS, Horizontal or Vertical, Jacketed on Unjacketed
made to requirements. Several in stock.

JACKETED PANS
In stainless steel or mild steel, with or without mixing

gear.
500g. Jacketed AUTOCLAVE with detachable cover.
150 1b. in jacket.
300g. and 200g. AUTOCLAVES in mild steel,
riveted construction with detachable covers.

HYDRO EXTRACTORS
From stock: 72 in. to 36 in., by BROADBENT, and
42 in. by WATSON LAIDLAW, all electric,
thoroughly reconditioned, complete with starters,
and guaranteed.

PUMPS
A large selection in stock, 2 in. to 6 in., new and second-

hand.

INQUIRIES INVITED
MORTON, SON & WARD, LIMITED,
WALK MILL,

DOBCROSSL, NR. OLDHAM,

&
500g.,

ANCS.
‘Phone : Saddleworth 437.

600

PROCESS PLANT

PASCALL PIN DISC MILL, Type No. 1, motorised
400/3/50. Conical feed hopper approx. 24 in.
diam. Permanent magnet of chute type. Dis-
charge chamber enamel lined, with bagging
outlet 53 in. diam.

No. 3 KEK MILL, comprising M.S. galvanised bin 48 in.
diam. by 29 in. deep, tapering to two 8 in. diam.
outlets. Grinding chamber 18 in. diam. Under-
driven through enclosed gearing with bare shaft
extension. Suitable for grinding fibrous materials.

Unused Vertical MIXER by Brierley, Collier, with
stainless steel lined pan 18 in. diam. by 10 in.
deep, jacketed 15 1b. w.p., with spiral-type
agitator. Fast and loose pulley drive.

500 gal. C.I. MIXING VESSELS, 5 ft. diam. by 5 ft.
deep. Anchor-type agitator, driven through
bevel gears, and fast and loose pulleys.

Two VERTICAL MIXERS, 3 ft. 6 in. diam. by 2 ft. 6 in.
deep, of & in. mild steel plate. Twin underdriven
scraper agitators. Hinged cover with 12 in. diam.
feed. Bottom side 5 in. diam. outlet. Motorised
400/3/50.

Three Peerless MIXERS, 80-qt. capacity, fitted integral
motor, 400/3/50, with various whisks and beaters.

M.S. Lead-lined MIXER, 2 ft. 3 in. i.d. by 3 ft. deep, with
12 in. cone bottom, 2 in. flanged bottom outlet.
Vessel totally enclosed, lead-covered paddle type
agitator. Motorised 400/3/50.

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

Tel. : Pudsey 2241.

FOR SALE
MILD STEEL PLATES
40 TONS
comprising :
% in. — § in. — } in.
2 in. Full — } in. Full
12 ft. to 40 ft. long
4 ft. to 8 ft. 9 in. wide.
IMMEDIATE DELIVERY
APPLY FULL DETAILS
MADEN & McKEE, LTD,,
317, PRESCOT ROAD,
LIVERPOOL, 13.

SELWOOD FOR TANKS
ONE 500 gallon Knamel Lined STORAGE TA_NK,
ex-milk storage. Cork-insulated motor-driven
agitator fitted. Mounted on adjustable legs.
One —800 gallon DITTO. L
Full details of these and other Tanks on application to :—
WILLIAM R. SELWOOD, LIMITED, CHANDLER’S
FORD, HANTS. ’Phone: 2275.

FOR SALE
NEW STEEL PLATES
V6A (WELDING QUALITY)
IMMEDIATE DELIVERY
25 Tons—8’ X 47, 12" X 3" % %"
25 Tons—8’ x4/, 6'X3 %X}
20 Tons—5’ X &, 6’/xX3 X §”
MADEN & McKEE, LTD.
317, PRESCOT ROAD,
LIVERPOOL, 13.
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FOR SALE

OR Sale, One ALITE POWDER ELEVATOR with

mixing trough, suitable for feeding standard Alite
loose powder filler. Motorised 2 h.p. single-phase, 230
volts.  BOX No. C.A. 3274, THE CHEMICAL AGE,
154, FLEET STREET, LONDON, E.C.4.

WANTED

CASH Buyers all grades of Non-Ferrous Metal Scrap.
Residues. Send details - D. HARRIS, 28 GEARY
ROAD, DOLLIS HILL, LONDON, N.W.10.

INDUSTRIAL BY-PRODUCTS, LTD., 16, Philpot Lane,

London, E.C.3, will be pleased to receive particulars
of any by-products, waste materials and residues for
disposai.

SERVICING

CRUSHING, GRINDING, MIXING and DRYING for
the trade.
THE CRACK PULVERISING MILLS LTD.
Plantation House,
Mincing Lane,
London E.C.2.

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

PULVERISING of every description of chemical and

other materials for the trade with improved mills,
wharfage, and storage facilities. THOS. HILL-JONES.
LTD., ‘‘INVICTA  MILLS, BOW COMMON LANE,
LONDON, E. TELEGRAMS : ‘¢ HILL-JONES,
BOCHURCH LONDON.’’ TELEPHONE 3285 EAST.

WET AND DRY GRINDING, Micronising, Grading and

Mixing of Minerals and Chemicals for all trades.
Also suppliers of ground zircon, sillimanite, fused silica,
precision casting max’terials and a wide range of ground

minerals.
W. PODMORE & SONS, LTD.,
SHELTON, STOKE-ON-TRENT,
Phones STOKE-ON-TRENT 2814 & 5475

WORKING NOTICE

HE Proprietors of Patent No.644299, for

‘ IMPROVEMENTS IN OR RELATING TO METHOD
OF CRACKING HYDROCARBONS,” desire to secure
commercial exploitation by licence in the United
Kingdom. Replies to HASELTINE LAKE & CO., 28,
SOUTHAMPTON BUILDINGS, CHANCERY LANE,
LONDON, w.cC.2.

PATENTS & TRADE MARKS

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

HYDROGEN PEROXIDE

Concentrated Qualities Dyestuffs & Chemicaks

COLE & WILSON, LTD.

24, Greenhead Road, HUDDERSFIELD
Phone: Huddersfield 1993. Grams: ‘Colour’ Huddersfield

MAY WE QUOTE for

STEEL PLATE
WORK ?

Our long experience
and excellent facili-
ties help us to
make first class
Jacketed Pans,
Stills, Autoclaves,
etc., which please
our customers

Let us try to
please you!

LEEDS & BRADFORD BOILER Co. Ltd.
STANNINGLEY . - . Near LEEDS

The Outstanding Issue of
the Year

*

A MILESTONE IN CHEMICAL

TRADE JOURNALISM

The 1954 Chemical Age Annual Review
Number will be a digest of an eventful
year. It will record progress in instru-
mentation, modern laboratory equipment,
new plant and machinery, the rapid
strides in inorganic, organic, analytical
and physical chemistry and the manner
in which these advances have been
applied to chemistry in industry. 1t will
be a permanent record of chenustry
in 1953,

The Chemical Age

ANNUAL REVIEW NUMBER
JANUARY 9th 1954

Book Your Advertisement NOW and get
the Best Choice of Position
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VALVES, TAPS AND CASTINGS

FOR CORROSIVES

HAUGHTON’S METALLIC

CO., LTD.
30, St. Mary-at-Hill, London,

E.C.3

Empty Barrels & Drums

GENERAL AND EXPORT‘
COOPERS

AND :

w\DRUM RE(.ONDITIONERS[

T.H.FIELDING & SONS LTD.

KNOSTROP LANE, LEEDS 9
Phone : 22675 & 26394 Branch Works at Hull

I.ACTIC ACID

TANNING TEXTILES CHEMICALS
PRINTING INKS BREWING SOFT
DRINKS * PICKLES * SWEETS * CONSERVES
BOWMANS CHEMICALS
LIMITED
WIDNES LANCASHIRE

or recognised agents

COTTON BAGS

LINERS for SACKS, BARRELS and BOXES

WALTER H. FELTHAM & SON., LTD.

Works, Tower Bridge Road,
London, S.E.Il

Imperial

CHEMICAL. AGE 937

KEEBUSH

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

KESTNER’S

5 Grosvenor Gardens, London, S.W.I

[
T i[LEICH]
7 |ssons
saaa: HH f METAL
: it | WORKS
H 1 ! Orlando Y70 E
118 St.,, BOLTON
DRO "
CARBOYS: PACKED CARBOYS

CARBOY TILTERS AND BARROWS,
SAFETY CRATES TOP PROTECTORS.

MM MMMAMMAMAMAM MAMAAMAMAAA
b New Revised S
5ELECTRIC SHOCK CARD:

The Electrical Journal Shock Card, shows,
< by means of new illustrations with clear
Sand concise instructions, how artificial
S respiration by the Schafer method should <
s be applied. Supplied varnished and with 2

2 cord. (134 x 227) 3s. 6d.
é (Including postage in U.K. 3s. 9d.) g
s Ernest Benn Limited 2
2 Bouverie House, Fleet Street, E.C.4. ;

WWWWWWWWWWWWWWWWW

JOHN KILNER & SONS (1+) LTD
ESTABLISHED 1867 ;
Calder Vale Glass Works, Wakefield, Yorks.

‘PHONE : WAKEFIELD 2042 ‘'GRAMS : GLASS, WAKEFIELD

- SPECIALISTS IN
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HYDROFLUORIC ACID

ANHYDROUS AND SOLUTIONS ALL

ALSO PURE REDISTILLED 409,

FLUORIDES, Neutral

Sodium, .Magnesium, Barium,
Potassium, Lead, Zinc, Ammonium,
Aluminium  Lithium, Chromium.

BiFluorides (Acid)

Ammonium

Potassium.

Double Fluorides (Cryolites)

Sodium HexafluoAluminate
Potassium HexafluoAluminate

Sodium,

STRENGTHS
w/w
SILICOFLUORIDES

Magnesium, Zinc,
Barium, Potassium,
Hydrofluosilicic Acid.

Ammonium,
Lead,

BOROFLUORIDES

Sodium, Potassium, Ammonium,
Lead, Copper, Zinc, Cadmium,
Fluoboric Acid Solution.

OTHER FLUORIDES TO SPECIFICATIONS.
Glass Etching Acids

Ammonia White Acid and VITROGRAPHINE.

JAMES WILKINSON & SON,

LTD.

TINSLEY PARK ROAD, SHEFFIELD, 9

Phone 41208/9

'Grams “ CHEMICALS " Sheffield
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MULTITUBULAR DRIERS
ROLLER FILM DRIERS

FLAKERS AND COOLERS

We offer accumulated experience
of 50 years’ specialization.

OUR WORKS, the largest in the
United Kingdom devoted especi-
ally to DRYING MACHINERY, are
laid out and equipped with the
latest plant for this particular
purpose.

MANY STANDARD SIZES includ-
ing LABORATORY MODELS.

We have test plants always available

RICHARD SIMON & SONS, LTD.

PHENIX WORKS, BASFORD, NOTTINGHAM

b5 Farwig & Co

Est. 1807

IMPERIAL DOUBLE
SEAMED SQUARE
Cans fitted with various types
of necks, ranging from } pint
to | gallon capacity.

R.D. CONTAINERS
The fullway opening lever
container comprising a special
fitting plug easily removed,
with a tabbed capsule covering
to ensure a perfect sealing.

208/214 YORK ROAD,
BATTERSEA, LONDON,

Telephone S.W.II. Telegrams
Battersea 7008 Calorigen,Batt, London
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SAFE IN THE RIGHT CONTAINER
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HERMIT CRAB, a genus of
crustaceans(Paguridea) which
protects its soft abdomen by
thrusting it into an unoccupied
shell. Thisit drags around with
it inits search for food.

YOUR PRODUCTS ARE PROTECTED BY

METAL CONTAINERS

FOR SAFETY IN TRANSIT

METAL CONTAINERS LTD., 17 WATERLOO PLACE, PALL MALL, LONDON

WORKS: ELLESMERE PORT & RENFREW. ASSOCIATED COMPANIES OVERSEAS
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