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\$$ . . new plant opened foday - a0 hold-UP*. 

done a wonderful job*.. 

Chemical Engineering is our  business 
* ?  

iq and by calling us in early when contemplating new plant, you can #$ 
$$ take advantage of ou r  full service-design, fabrication, procurement, %$ 
- \  

Q 
erection, commissioning. Clients' individual problems and established 

"\ 
q\ plant requirements are handled w i th  the same careful attention as q 
4 complete new projects. & 
h 

W e  invite your enquiries 

MILLS PACKARD CONSTRUCTION CO.. L T D .  DUKE STREET, IPSWICH 
Telephone: l p s w ~ c h  2177 

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

I 1 M U L T I T U B U L A R  D R I E R S  

I R O L L E R  F I L M  D R I E R S  
F L A K E R S  A N D  C O O L E R S  

W e  offer accumulated experience 
of 50 years' specialization. 

OUR WORKS, the largest in  the 
United Kingdom devoted especi- 

I ally t o  DRYING MACHINERY, are 
1 laid ou t  and equipped w i th  the 
! latest plant for this particular 

purpose. 

- - M A N Y  STANDARD SIZES includ- 
ir.6 LABORATORY MODELS. 

i ' b  ; - ;  
We have test plants always available 
. ,. . 

--------------------------__ . . - . , . - - - . . ; . - ,  
1 R I C H A ~ ~ ;  SIMON' : &. S B ~ S ,  LTD. 
1 PHENIX WORKS, BASFORD, NOTTlNGHAM 
I 

- - - - 
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Illustrated. Mild Steel iacketed oxidiser 
4 ft. 8 in. diam. by 8 ft. 6 in. long inside, 
arranged for motor-driven agitator and 
fitted wi th  cooling fan. 

In the making of plant and equipment i n  
cast i ron and fabricated steel. Widnes 
Foundry and Engineering Co. have served 
industry for over 100 years. 

%\ Established 184 1 

F @  WIDNES FOUNDRY \b 
b SENGHNEER~NG C!'?&TD 

LUGSDALE ROAD WIDNES LANCS 
T E L E P H O N E :  W I D N E S  1 1 5 1 1 4  . T E L E G R A M S :  " F O U N D R Y  W I D N E S  

lrh5 
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The Chemical Manufacturer who looked all 

round the possibilities and decided t o  use 

Epikote Resin finishes for protection of 

, his plant and for metal containers 

* Have your paint supplier round without delay 

SHELL CHEMICAL COMPANY LIMITED 
105-109 Strand. London. W.C.2. Tel:  Temple Bor 4455 

Ep4 " EPIKOTE " I S  3 Registered Trade Mark 
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A Special 
Steam Ejector 

Air Pump 
Designed for the production and main- 
tenance of Vacuum, and developed to  
meet the needs of a section of the 

Chemical Industry. 

N O  METAL PARTS 
IN CONTACT WITH . 
CORROSIVE GASES 

COMPRESSION STAGES O F  C A R B O N  
CONDENSER O F  PORCELAIN. 

I Repair your 
Conveyor Belts 

on the spot 

DOUBLE T H E  LIFE 
O F  Y O U R  CONVEYOR BELTS 

Write for Details to 

G. E. SlMM 
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DOES THESE FOUR JOBS 

BETTER THAN THEY'VE EVER BEEN DONE BEFORE 

1 ' Fluon ' polytetrafluoroethylene is the perfect material for  oil seals, gaskets 
and packings, where extremes of temperature o r  special fluids a re  involved. 
It has good mechanical strength and a very low co-efficient of friction. 

2 ' Fluon ' can also b e  extruded into continuous length tubing of various 
diameters and wall thicknesses. I t  will convey corrosive fluids at  very 
high o r  very low temperatures, o r  even under pressure. 

3 ' Fluon ' is a n  ideal material for  journal and  thrust bearings required 
t o  work without lubrication. It  is particularly suitable for  use 
in food-processing machinery and in textile and  chemical plants. 

4 ' Fluon ' is an extremely effective insulating material which enables 
electronic eqi~ipment  t o  work within a temperature range of at  least 

80 C. to 250 C., even under humid conditions. 

I~'1uo1r ' ir rhc rrgi.st(,rerl rrrtde 111urk Ibr r h ~ ,  p o ! l ~ l ~ ~ r r ~ ~ f l ~ r o r o e ~ I ~ . v l e ~ ~ e  r~~unu/uctrrrerl h.v I .C . I .  

I M P E R I A L  C H E M I C A L  I N D U S T R I E S  L I M I T E D ,  L O N D O N ,  8 . w . 1  @ 
P i .  17 
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OIL & COLOUR CHEMISTS' ASSOCIATION 
LONDON SECTION 

EIGHTH TECHNICAL 
EXHIBITION 1956 

OF RAW MATERIALS AND EQUIPMENT USED IN THE 
PAINT, VARNISH AND PRINTING INK INDUSTRIES 

ROYAL IIORTICULTURAL SOCIETY'S NEW HALL, SaBTal 
Tuesday, 20 March - - - 3 p . m . t o 8 . 3 0 p . m .  
Wednesday, 21 March - - - 1 1 a . m . t o 7 . 3 0 p . m .  
Thursday, 22 March - , - - 11 a.m. to 7.30 p.m. 

ADMISSION FREE 
Further information and copies of the Exhibition brochure obtainable from,:- 

OIL & COLOUR CHEMISTS' ASSOCIATION 
Memorial Hall, Farringdon Street, London, E.C.4. Telephone: CENtral 2120 

* ,  

High above the others . . . . . . for quality and consistency 
HYDROSULPHITES DYESTUFFS OTHER CHEMICALS ' 

L~quor Ammonia 
Metachrome 

Formosul . Redusol Z Afterchrome B~sulphite & Metabisulphite 
Sod~um Sulph~te 

L ~ q u ~ d  SO, Hexamme 
A BIG N A M E  IN T H E  CHEMICAL WORLD 
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immediate attention i 
GElGY PHARMACEUTICAL COMPANY LTD. 

R h o d e s ,  M i d d l e t o n ,  M A N C H E S T E R  FC. 19 
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BRITISH TAR PRODUCTS 
-- I I -  L I M I T E D  - ---I 

PYRlDlNE Makers of 
PHENOL 

CRESYLIC ACIDS 
META-CRESOL 

NAPHTHALENE ~ .L 
TOLUOLE 

ANTHRACENE OIL 
SOLVENT NAPHTHA 

~ 
! XYLOLE 

ORTHO CRESOL 
METHYL CYCLOHEXANOLS 

CYCLOHEXANOL 

- CYCLOHEXANONE 

~ SALES OFFICE : 

418" GLOSSOP ROAD, SHEFFIELD, 10 
I 

Telephone: 60078-9 Telegrams : " CRESOL. SHEFFIELD 10 " 
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balanced the formation differences of redwood tree cut down in the last cen- 
latitude. This hypothesis might be con- tury has a known age since each growth 
sidered unsound if practical measure- ring in the wood indicates a single year. 
ments had not given it good confirma- Wood samples from between the 2,905th 
tion. Wood samples from many different and 2,802nd rings gave ;I radio-carbon 
countries have shown the same radio- ago of 2.710 years plus or  minus 130 
carbon content. and this content is in years. The rige of Stonchenge has been 
close numerical agreement with the figure estimated by archaeological research at 
deducible from theory. 3,750 years. By astronomical evidence i t  

has been calculated to he 3.800 plus or 
The possibility of radio-carbon dating minus 200. charcoal and cremated 

arises because assirnilation of carbon human remains found a few years ago 
dioxide ceases when matter ceases to at Stonehengc have given a radio-carbon 
be a part of  a plant or animal. I t  date of 1848 ur plus or minus 975. There 
cannot acquire any more radio-carbon: is now a suficiency of this kind of 
and what it alrerldy contains n111st decay evidence of ;lgreenlent in dating to place 
steadily at a known rate. The accurate the ratlio-carbon method beyond doubt. 
measurement of matter's radio-carbon 
content enables the date when i t  ceased Other radio-active dating methods have 
to be part of a living system to be cnlcu- heen considered. But ages of minerah 
lated, for the 'equilibrium ' radio-carbon deduced by measuring isotope ratios for 
content of living matter is already certain lead :~nti uranium isotoncs do not 
known. both by theoretical calculation give enough agreement. Le;id is lost from 
and experimental determination. minerals, radon le;iks out of them, and 

;ilso some of thc necessary decay calcu- 
Measurement is an intricate procedure. lations cannot be precisely done. KO 

The carbon in a test-sample is converted methoci olfers the same reliability anti 
into carbon dioxide by combustion (or simplicity as the radio-carbon method. 
acidification of carbonates), and the However. sedirncntary rocks can rarcl! 
carbon dioxide is then precipitated as he r;~dio-dr~tctl by any method for they 
calcium carbonate to separate it from tlo not often contain enough radio-active 
any rrtdon in~purities. Acidific;~tion pro- matter. 
duces carbon dioxide again. which is 
reduced to carbon by magnesium at high Radio-carbon d;lting should not be 
temperature. The carbon is made into a dismissed :IS a sort of modern museum- 
slurry and spread on a cylinder for place- piece, of practic;~l interest only for 
ment in a Geiger counter. The counter students of the remote past. Although 
has to be screened with soccial devices many of its contributions lnirst lie in that 
to eliminate cosmic ray effects and shut field, others mav have an impact upon 
out natural radio-activity. A new simpli- modern knowledge. The movements of 
fied method which is said to he more deep ocean waters can he investigated 
accurate converts the test-s;~m.ple's car- more sccurrltely by radio-dating. The 
bon into acetylene. and the acetylene is deeper water cannot assimilate radio- 
measured in a Geiger counter. carbon from the air and i t  is therefore 

;is date-measurable as dead matter. 
It would. o f  course. be fairly easy to Ocean-bottom samples have 'been radio- 

present the world with some plausible dated and the indicated age of the water 
means of dating old things, and no one suggests i t  has much slower circulation 
could prove whether the dates put for- movement in the world than previously 
ward were right or wrong. However. for supposed. The age of  oil deposits and 
a number of preserved ancient articles the period of time required for hydro- 
the original dates are reasonably well carbon formation are being investigated 
known, and radio-carbon dating of such by radio-carbon dating methods. Former 
objects has given convincing agreement. ideas have already heen considerably 
Wood from an ancient Egyptikn coffin shaken. Petroleum formation no longer 
known to be 2.280 years old was radio- seems to require hundreds of thousands 
dated to be 2,190 years old plus or  minus of years. perhr~ps only ri few thousand 
320 years. A fanious American giant ycrlrs. 
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Notes & Comments 
A Case of Perfection 

G OOD technical publicity aimed at 
the intelligent but relatively non- 
technical reader is one of the 

important operations of salesmanship. 
Indeed, it is one of increasing impor- 
tance. We have from time to time chided 
British industry for a tendency to regard 
this kind of thing with apathy. Coni- 
parisons with American clforts by in- 
dustry have often been unflattering. 
However, it is a more than happy change 
to be able to give unstinted praise to a 
new British industrial publication that 
in  our view would receive an 'Oscar '  
for any post-war year and in competi- 
tion with any British o r  American pub- 
licdtion of this kind-if, of course. there 
were. as there might well be. Oscar 
~rwards for commercial and industrial 
publicity etforts, The publication is 
Messrs. Fisons' ' The Phosphorus Story '. 
written for them by Sylvia Laverton. 
H.Sc.. A.K.I.C.. and illustrated by John 
T. Polak. Its angle is, of course, the 
l'ertilizer use of phosphori~s-containing 
materials, and it  is aimed at the priic- 
tical user. I f  i t  merely dealt in detailed 
recommendations for various products 
~nade  by this company. none of the 
excellence of presentation woilld lead 11s 
to praise it so highly. Hut the text is 
lifted high above this sales-list level. The 
basic principles of why and how itre put 
across with forccSi11 simplicity. Virtually. 
this is the horse of science being put 
heforc the cart of empirical application. 
The booklet has 48 pages and 3-0 illus- 
 rations in colour. eight of the latter 
being of lull-paged size. These arc 
.;uperbly done whether their aim is 
ordinarily ilIustr;~tivc or di:igramrnatic. 
Art has been delightfully rccru~ted in thc 
wrvice of science. 

Worth  the Trouble 

M OST o f  the major groirl3s ol' 
chcnlicitl products are finally 
used by practical pcople engaged 

in other sorts of manufiicture. Most of 
the purposes for which these chemicals 
:ire used have a sound scientific basis. 

and the use of fertilizers by farmers is 
not within these broad terms at all 
exceptional. More industry-produced 
publications of this kind must be worth 
;ill their trouble and cost through the 
long-term benefits that they can bring- 
in greater technical understanding, in in- 
creased consumer-interest. and, perhaps 
not least, in prestige gains for the com- 
pany and the chemical industry. 

Pipelines 

N OT tnuch depth and length of 
freezing winter weather is needed 
in Britain to underline the old 

story of unplanned plumbing and poor 
pipcline materials. Press reports a t  the 
end of the recent cold spell referred to 
pipe-bursts by the thousand in all areas. 
In one of our own domestic cases, the 
household plumbing is particularly well 
sited-with all exposed sections placed 
nonr chimney flues or  hot-water pipe- 
lines-but a cold water pipe supplying 
the cistern of an outside lavatory did not 
survive. Made of copper, it split under 
expansion pressure in two places. This 
was the one weak spot in an othewise 
well-planncd system of water-piping. It 
need not have been. Polythene piping 
would have been sufficiently flexible to 
stand the expansion. I t  seems that local 
;~uthorities in the country differ in their 
attitudes towards polythene pitping for 
cold water. There has surely been long 
enough by now for a decision of general 
Ltcceptance to have been reached. 'Tests 
itre still in progress. . .' It might be 
pointed out that every time the thermo- 
meter stays below 15-30°F for a few 
days. materials that are at present 
~tcccptctl for cold water pipes receive a 
large-scale national test and the final 
rcsirlt is poor. 

Powerful Pointer 

T N America the ~ L I ~ C  section of US 
Stccl has recenllv introduced poly- 
vinylchloride piping into the oil field 

mirrket. This active interest of a vast 
~netal goods coln.pany in plastics piping 
is a powerful pointer towards the future. 
A 3.500-feet long pvc pipeline weighed 
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little m o r e  than a ton  a n d  could be  
carried on o n e  truck. (see Chemical & 
Engineering News, 1956, 34, 402). A 
pipe-laying g a n g  were ab le  t o  p u t  d o w n  
2,800 feet  of  t w o  inch piping in less t h a n  
105 minutes. Plain-ended or thread- 
ended sections a r e  made, b u t  there  seems 
s o m e  preference f o r  t h e  former. Joint- 
ing is easily d o n e  using a solvent cement: 
a l though a d a y  or more  is needed f o r  
t h e  joint t o  develop its ful l  strength, t h e  
immediate strength is adequate f o r  con-  
t inuous .pipe-laying t o  proceed a t  a 
maximum pace. 

ICI Titanium Cheapest 
BY REDUCING the pricc of their raw 
titanium to about 31s (below $3) per Ib.. 
ICI have become producers of the cheapest. 
high-purity titanium in the world. C u r r c n ~  
price in the US, the biggest producer and 
user of titanium. is $3.45 per Ib. 

It  was in August 1953 that ICI announcctl 
they werc to build a plant to  produce 1.500 
tons of titanium a year bv a new sodium 
process of their own development. By 
1955 the plant was completed and in opcra- 
tion. Titanium produced by the 1CI pro- 
cess differs from the coke-like ' sponge '  
titanium produced by the conventional 
Kroll process in that it is in the form of 
s m d l  granules which can be pellctcti with 
alloying materials. 

So far only 12 companies havc entered 
the field of raw titanium production on :I 

large scale. and competition to improve zx- 

traction techniques and bring about pricc 
reductions has been fiercely contested. A' 
the rcsult the pricc of high-grade titan- 
ium has dropped in fivc stapcs from $5 pcr- 
Ib. in 1954 to the current U S  pricc of $3.45. 
ICI'S new price may mean that titanium m.t\ 
have a wider industrial importance than thc 
confines of the aircraft industry. 

T H E  Institution of Chemical Engineer5 
and the chemic;ll cngineering group of thc 
Society of Chemical industry havc accepted 
the invitation of the chcmic;il engineering 
group, Hct Koninklijk lnstiuut Van 
Ingcnicurs, and the section for chemic;ti 
technology. Dc Koninklijkc Ncderlandskc 
Chcmischc Vcrcnigning. to hold d 
5ymposium on 'Thc Sci~ling-up of Chemicai 
Plant & Proccsscs' in 1,ondon in June nc,-it 
ycar. Thc symposiuni will be planned on 
the lines of the one held in Amsterdam last 
ycar which was a two-day event. 

Kcalising that the symposium will havc 
;I wide appeal the org;inizcrs are determinc~l 
to present papers of a high standard and 
they invite original contributions on theoreti- 
cal and pr;~ctical aspects of chemical 
engineering. British authors arc invited to 
forward the titles and sunln~aries of paper\ 
they proposc hubmitting, to Mr. R. C.  
Odhams, the hon. secretary of the chemical 
cngineering group or Mr. K. Edgeworth 
Johnstone. the chairman o f  the publication\ 
committee. ;it The Institution of Chemical 
Engineers. 56 Victoria Street. I.ondon SW !. 

A new photograph taken in 
the silicones plant at Ardeer. 
This plant, which belongs to 
Imperial Chemical Indust- 
ries Limited, came on 
stream less than a year ago 
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The Chemistry of Silicones 
Lecture to RIC London Section 

ILICONES-Thcir Manufacture. Appli- consuming. This  made it particularly useful 
S c a t i o n  and Analysis9 was the title of  ;I fo r  production control. Use was also made 

lecture given on  I February by  Mr. J. S. o f  the reactivity o f  certain atoms o r  groups 
Hughes, B.Sc., F.R.I.C. and Mr. R. L. Bass. ' ;~ttached to silicon atoms, thus hydrolysable 
B.Sc.. A.R.I.C.. before the London section of chlorine could be determined by hydrolysis 
the Royal Institute of Chemistry at the and titration of the acid liberated. 
South-West Esscx Tcchnic:~l Collegc. Wal- Great  use was made of  accurate determina- 
thamstow. tions of physical properties such as  specific 

Mr. Hughes bcgan his lecture on  manu- boiling point, refractive index, in 
facture and application by referring briefly ;lnalysis. This  was illustrated by reference 
t o  Kipping's pioneer work in this field. He to the use of  specific gravity determinations 
described the two methods a t  present in usc in the analysis of  the methyl chlorosilanes. 
for  the production of the starting materials. Mr. Bass commented on  the use of  vapour 
the alkyl and aryl chlor~~ilanes- the first a chromatography but emphasized that 
Grignard reaction between silicon tetrachlor- the work was in its infancy. 
ide and alkyl o r  aryl rnagncsiuni chloride, w i t h  regard to the analysis of finished 
the synthesis m ~ t h o d  products the lecturer stated that  chemical 
to Rochow. analysis was not used extensively in routine 

Distillation & Blending 
T h c  \ubscquent distillation and blending 

followed by hydrolysis and condcnsation kc: 
produce varying typcs of silicone products 
were then discussed. Finally. Mr. Hughes 
describcd. with the aid of dcmonstrations, 
yome of the many varied applications of sili- 
cone eroducts including their incorooration - 
in paints, water rcpcllcnt preparations. 
lubricants and rubbers. 

Mr. Bass, dealing with the analysis of sili- 
cones. bcgan by discussing the methods avail- 
able for  the analysis of thc alkyl and aryl 
chlorosilanes and the liquid silicones. Quali- 
tatively. silicon was dctcctcd by ashing aftcr 
any fillers present had bccn scparatcd by 
cither solvcnt extraction or  clepolymerization. 
The  usual combustion mcthodscnablcd clrboii 
and hydrogen contents to  be determined and, 
although it was possible to use d ry  combus- 
tion for  the cvolution of silicon, it was not 
to be recommended. 

T h e  safest method for thc estimation o f  
silicon was by combustion of the silicone 
with <odium pcroxidc in a Parr bomb ant1 
subsequent determination of the silicon 
either gravimetrically a s  silica. o r  a s  silico- 
molybdate oxinc. o r  colorimctrically a s  the 
molybdenum blue complex. 

T h e  use of infra-red spectroscopy was of 
great value particularly for  mixtures wherc 
:~nalysis by fractional distill;~tion was time 

testing, more use being madc of measure- 
ments of physical properties. 

Afterwards the lecturers answered ques- 
tions on  varied aspects of silicones including 
their removal f rom glass. molecular weight 
determinations. thermal stability and 
adhesion. 

Ti tanium Pigment Prices Up 
INCREASED prices for the standard range 
of titanium pigments produced by Laportc 
Titanium Ltd. came into force on Monday. 
6 February. T h e  company states that the 
highcr selling prices are  due t o  increased 
costs in wages. raw materials. freight and 
other chiirgcs. 

T h e  new priccs are:- Kuna R.H., £ 10 
per ton; Kuna K.G., f8 per ton; Tiona G 
and Tiona W.D., f 12 per ton; Tiona S, £10 
per ton; Tiona 80, £9 12s per ton; Tiona 50 
titanium white, £9 per ton; Tiona 25 titanium 
white. f 6  per ton; Tocarba 35 titanium pig- 
ment. f 6  pcr ton. 

ICI Subsidiary Sells Premises 
h1:lrston Excelsior Ltd.. a subsidiary of 

ICI. have svld their prcmiscs in Paul Street. 
Wolverhampton. to  the Wolverhampton Die 
Castin!: Co. Ltd. 
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Salaries for Chemists 
New BAC Recommendations 

A REVISED edition of the ' Recommended 
Scale of Minimum Salaries for Chemists 

and Chemical Assistants' has been pub- 
lished by the British Association of Chem- 
ists. T h e  Association emphasizes that the 
recommendations are fo r  minimum salaries. 
In many cases. dependent on the responsi- 
bilities, nature and location of the post, it 
will be necessary to  offer rates significantly 
greater than thesc scales in order to  attract 
the better typc of chemist o r  assistant. 

T h e  minimum salary recommended for  
senior chemists in posts carrying exceptional 
responsibility is f2,000 per annum upwards. 
For senior chemists in posts a t  executive 
or management level, a minimum salary of 
f 1.250-C2,000 per annum is recommended. 

Qualified ohemists should. according t o  
the new scales. receive a minimum salary of 
f750 per onnum rising by increments of not 
less than £60 per annum for  a minimum of 
cight years. The qualifications specified 
for this scale a re :  M.B.A.C.. o r  a degree in 
science, o r  A.R.I.C.. o r  equivalent techno- 
logical qualification, such as  A.S.D.C.. 
A.I.R.I.. etc., plus one year's subsequent 
academic or  industrial experience. Other 
rats Por qualified chemists remain much 
the same as  before. except that increments 
have been added t o  the recommended mini- 
lnum salaries. Slight alterations have been 
made in the previously recommended scales 
for chemical assistants and junior assistants. 

T h e  Association recommends that facili- 
ties for part-time education during the day 
time (eight hours per week with pay). 
should be granted to all assistants u p  to thc 
stage of obtaining a degrec. A.R.I.C., or 
H.N.C. 

UK Agents for US Firms 
C. J. W. QACAULAY, chemical consultallt 
and marketing adviser. National House. 
Wardour Street. London WI ,  has teen 
xppointcd official accredited sales rcprcsentn- 
five for  the UK on all products of thc 
chemical divisions of the Food Machincr! 
& Chemical Corporation. of the US. 

The  chcmical divisions are:  Buffalo 
Electro Chemical Co. Inc.. (Becco Salcs 
Corporation) of Buffalo. Ncw York, pro- 
ducers of peroxygen chemicals; Ohio-Apex 
Division of Nitro. West Virginia. manufac- 

turers of primary plasticizers; Westvaca 
Chlor-Alkali Division of  New York, manu- 
facturers of alkalis. chlorinated chemicals. 
carbon disulphide. carbon tetrachloride, etc.; 
and Westvaco Mineral Products Division of 
Ncw York, phosphate manufacturers. 

The  Rccco Division recently announced 
that it had successfully produced a stabilized 
hydrogen pcroxide, 100 per cent, in crystal 
form available in commercial quantities. 

Mr. Macauiay has also been appointed 
technical representative and seliing agent in 
thc U K  and South Africa of the Wyandotte 
Chemicals Corporation, Wyandotte. Michi- 
gan, for the company's new product, 1.3- 
dichloro-5.5-dimethylhydantoin. sold under 
thc trade name. Halanc. 

SIMA Exhibition Opened 
T H E  British instrument industry has an 
output of f60.000.000 a year, of which 
f 15,000,000 is exported. said Sir Norman 
Kipping, J.P.. director general af the 
Federation of British Industries, when he 
opened the pcrmilncnt exhibition of th: 
Scientific Instrument Manufacturers' Asso- 
ciation a t  20 Queen Annc Strcet, London 
WI. on 9 February. 

Sir Norman added that of thc 50.000 
workers in the instrument industry, 2,500 
were engaged on research and development 
work. 

T h e  object of the exhibition (see TIIE 
CH~JMICAI, AGE, 1956. 74. 148; and 1955. 73. 
1414) is to  provide a ccntre where overseas 
visitors can see a rcprcscntative sclcction o f  
instruments made by over 140 member firms 
in all parts of the country. An cxtcnsivc 
caialoguc library is being built up  to aid 
enquiries. The  ccntre will also serve a s  a 
common meeting ground for  makers and 
uscrs of  intrumcnts in this country. 

New Type Fertilizer 
Trace Elcment Fcrtilisers Ltd., of  Surre!. 

has been formed to market Sustanum. a new- 
typc fertilizer which incornorates processes 
evolved by Mr. E. L. Schioler. a Danish 
agricultural scientist. Among the chief of 
thesc proccsscs is a method of embedding 
the fcrtilizcr chemicals in a snccial carrier 
material which allows the gradual surrendcr 
of the major nutrients and trace elements to 
plants over a long period. 
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Norwegian Chemicals 
Survey of Developments 

SUKVEY ol' dcvclopments in Nor. A wegian chcmic;~ls. published by the 
Norwegian Export Council, states that the 
contribution of thc chcmical industry to thc 
value of industrial production a s  a whole 
is ab$ut 36 pcr ccnt. It is thus one of thc 
mocf ~mportant scctors of thc entire indus- 
trial field. 

Artificial fertilizers are produced on a 
national sc:~lc. The grcatcst produccr is 
Norsk Hydro-Elcktrisk Kvaelstofaktiesclskab, 
which bases its production on synthetic 
ammonia. produced at plants a t  Rjukan, 
Notoddcn and Gioml'jord. By catalytic 
oxidation this ammonia is convcrtcd :o 
nitlogen oxides which form thc basis for 
nitric acid and a great range of chcmical 
com pounds. 

By far the most important product is 
nitrate of limc, 15.5 per ccnt. The addition 
of five per ccnt ;t~nmonium nitrate gives the 
product the correct consistency. Froni 
a~lcium nitrate Norsk Hydro also makcs 
nitratc of soda with mainly the same 
chcniicnl composition as Chili saltpetre. A 
speci;~l zeolitc process. dcvelopcd by Norsk 
Hydro. is used. which exploits the sodium 
contcnt of sca w:~ter. 

As a principal produccr o f  artificial 
fcrtilizcrs. Norsk Hydro has also taken an 
intcrest in cornpletc fertilizer. to which 
phosphate and potassi~~rn are added. Pro- 
duction has so far been at  the rate of 
60.000 tons a ycar but an incrcase lo 
160.000 to 170.000 tons is expected for 1955 
as a result of a new complete fertilizer plant 
which came into production at  Glomfjord. 

Odds Smcltcvcrk A / S  is Norway's largest 
produccr of c:ilcium carbide. Output. now 
about 35.000 tons a year. is cithcr packed 
for salc or form$ the raw materials for the 
production of c;~lcium cyanamitlc. of which 
Odda S~ncltevcrk is thc only producer in - .  
Norway. 

'I'wo Superphosphate Man~~facturers 

Supcrphosphatc is pr~oduccd by two 
firms. Lysakcr Kcmiskc Fabrik A/S. with 
:in annual output of 30,000 to 40,000 tons. 
and Dct Norskc Zinkknnlpani A/S. pro- 
ducing 90,000 to 95,000 tons a year. This 
latter concern makes use in this way of the 

B 

large quantity of sulphuric acid recovered 
from the roasting of sulphide ore for zinc 
production. Production capacity of the two 
plants is 60.000 and 95,000 tons respectively. 
As Norwegian requirements for superphos- 
phatcs are now about 160,000 tons a year, 
thcy can be met almost entirely from home 
production. Jn 1954 about 2,500 tons of 
single supcrphosphates and about 13,000 
tons of double superphosphates were 
imported. 

Greatly Increased HZSO, Production 

The production of sulphuric acid in 
Norway has greatly developed since the war. 
Thcrc arc now four producers, one of which. 
Aktiesclskabct Rorregaard, has started pro- 
duction to mcct its own large requirement5 
for the production of staple rayon. The 
acid is used in the spinning baths to neutral- 
ize the large quantities of caustic soda in 
the viscose. 

Another producer, Det Norske Zink- 
kompani A / S  (The Norwegian Zinc Co. Ltd.) 
has rcccntly begun the construction of a 
phosphoric acid plant for proccssing u p  to 
200 tons of raw phosphate per day with 
sulphuric acid obtained from the roasting 
of zinc ore. The plant will treat imported 
raw phosphate and the method used will be 
the Dorr Company's process. The plant ;s 
expected to be completed by the end of 1956 

The annual production of sulphuric acid 
in Norway is now about 100.000 tons. The 
amount imported is constantly being 
reduced, and will probably cease altogether. 

In the siiicatc industry. cement accounts 
for by far the biggest production. Cement is 
produced by thrce companies. Before the 
war production capacity was about 300.00C 
tons but owing to the rebuilding and newcon- 
struction since the war. production has 
increased to about 800,000 tons of cement. 

Sulphite alcohol is produccd a t  three 
factories in Norway, whith a total yield of 
about 20.000.000 litres a year. Akticselskabet 
Rorregaard which is by far the largest pro- 
ducer. has carried out a modernization and 
extension scheme which has raised its sul- 
phitc alcohol capacity to 15.000.000 litres a 
year. The alcohol plant is said to be the 
largest of its kind in the world. The installa- 
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tions for  producing derivatives from the 
alcohol arc  more than big cnough to pro- 
cess the entire alcohol output. 

The  company has devclopcd a consider- 
able production of synthetic organic pro- 
ducts with sulphite alcohol as  base. Produc- 
tion capacity of thesc synthetics, which arc  
made from acetaldchydc, is about 10.000 
tons a year. In 1954, output was about 
6,500 tons. Export is cstimatcd a t  2,000 to 
3,000 tons, but a considerable amount is 
processcd to various products such as  
crotonaldehyde, acetic acids, cthyl acetate, 
butyl acetatc, octanol. etc. 

Paint & Varnish Industry 
T h e  paint and varnish industry has grow11 

considerably in Norway sincc thc war. 
Plants have been expanded and motlcrnizcd 
and a large number of new products havc 
come on  the market. 

It  is estimated that altogether about  30 
firms have begun production of paint and 
varnish with a total output of about 30.000 
tons worth about 100,000,000 kroner. Oil 
paints are  the biggest singlc itcm with  bout 
25 per cent of total production. Thc  rest 
consists of emulsion paints, and spirit. 
cellulose, and synthetic varnishes. 

T h c  Norwegian vitamins industry hns :in 
annual output worth about 10.000.000 
kroner. Special attention has bccn dcvotcd to 
A and A plus D vitamin conccntr:\tc.s. 
using the livcr of halibut, shark. tunny. 
and whale as raw material. T h e  productioli 
technique has bcen highly dcvclopeci and 
several of thc processes uscd have bccn 
sold on licence t o  most othcr countries. 
Among rcccntly introduced products arc  the 
so-called multi-vitamin pcllcts containing 
the six most important vitamins. Production 
has also startcd of A and D vitamin pow- 
dcrs, which are particularly uscful for 
mixing in animal fodder. 

Norway is the only country in thc world 
that has built u p  a complcte fat hardcning 
industry indcpendcnt of thc oil mill industry. 
The  raw materials for  fat hardcning a r t  
primarily whale oil. herring oil, and fish 
liver oil. 

At  thc outbreak of the last war, ti12 
Norwegian fat  hardening plants had a total 
capacity of about 100.000 tons of fat a ycnr. 
Since the  war, capacity has bcen almost 
doubled, and Norway is now thc Inrgc,~ 
producer in the world. T h e  principal plant5 
are  D e  Nordiskc Fabrikcr De-No-Fa- A / %  

onc of thc largest plants of its kind in the 
worltl-and Sandar Fabrikkcr A/S. 

Jahrcs Kjcmiske Fabrikkcr A / S  conccn- 
trntcs on refining spcrm whalc oil . This oil 
has a diflcrcnt composition from ordinary 
whalc oil, as  it contains large quantities of 
fatty ;~lcohols attached to kitty acids. It is 
thcrcforc i~nsuitablc for  ediblc purposcs. but 
the kitty alcohols can bc isolatcd and from 
thcsc arc made a number of products, 
cspccially fatty alcohol sulphonates, which 
havc n widc field of application. They are 
uscd, for  examplc, in the washing agents 
intlustry for  thc manufacture of synthetic 
washing powders, in thc textile industry for 
w:~shing raw wool, in thc cosmetics industry. 
and as  special plasticizers for  plastics. The  
plant has a rcfining capacity of 5,000 to 
6.000 tons a ycar. 

Norway has a nrlrnber of plants for regular 
tlistillation of fatty acids, and a largc plant 
for fractional distillation. T h c  fractional 
tlistill:~tion plant. opcratcd by S:lnd:~r 
I-.:~l.rikkcr A/S ,  is bnscd on thc latest 
Amcrican methods and has an annual 
capacity which more than covers Norway's 
rcquircmcnts for stcaric acid. palmitic acids. 
niyristic acids. Iaurinic acids. and other 
fatty acids. both in technical and pure 
qualities ns wcll a s  in special mixtures for 
various purposcs. for cxample. the produc- 
tion of candles. soap, rubber, and varnish. 

Dangerous Ether Bottles . . 
A N  APPEAL for cmpty cthcr bottlcs to  he 
returned free from traccs of sodium wirc 
is madc hy May & B:~kcr Ltd. Thc com- 
pany statcs that from timc to timc it has 
reccivcd cmpty Winchester quart bottles 
containing sniall amounts of sodium wire. 
Although all bottlcs that have bcen used for 
cthcr arc  cxamincd before washing, it is 
difficirlt. s:~ys thc firm, to dctcct rcmn:~nts of 
sodium in wirc o r  :my othcr form th:~t has 
bccn introduced by customers. This  prac- 
tice has resulted in scveral incidents, poten- 
tially serious. in thc company's bottle wash- 
ing dcpartment. 

The  statcmcnt continues: ' In the interests 
of safety, May & Rakcr ask that whcre 
sodium has bccn uscd by a chemist to  dry 
thc cthcr. thc cmpty bottlc should be rinscd 
with methylatcd spirit bcforc bcing returned 
to thc supplier. This  company also states 
that ether anhydrous can be supplied when 
;I very dry grade is required.' 
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Quantitative Organic Analysis 
Recent Advances Described to SAC Midland Section 

T HE second meeting of the Midlands 
Section of the Society for Analytical 

Chemistry to be held in Nottingham took 
place at the Technical Collegc on 15 Decem- 
ber. The vice-chairman of the Section, 
Dr. R. Belcher, D.Sc., F.R.I.C., F.1nst.F. 
(Chemistry Department, The University, 
Edgbaston, Birmingham 15). delivered an 
address on 'Some Recent Advanccs in 
Quantitative Inorganic Analysis '. 

The material was drawn from the litera- 
ture of the past two years and was grouped 
under the following headings : - 

11) Prirnary Standards. 
(2) Indicators. 
(3 )  Reagents 
(4)  Titrants. 
15) Established Methods. 
The search for new substances possessing 

the required properties of primary stan- 
dards is never-ending. but of those advanced 
recently, the only one worthy of considera- 
tion in Dr. Belcher's o ~ i n i o n  was 4-amino- 

aoidimetric titrations. The principle was 
bascd on the fact that certain redox sys- 
tems were dependent on the hydrogen ion 
concentration. They had shown that weak 
bases (pKB 10) such as acetate ion, succinate 
ion and pyridine could be titrated acidi- 
metrically using indicators consisting of the 
ceric-cerous rcdox system plus nitro-ferroin 
or ferroin 12). Although reasonable accu- 
racy could be obtained, the execution of the 
titrations required some skill. They should 
in all cases be carricd out very slowly and 
with vigorous shaking, in particular shortly 
bcforc the colour transition took place. 
The transitions were not reversible. 

The weak acid was titratcd past the equi- 
valence point to the colour transition of one 
of the indicator systems mentioned above, 
and then the over-titration corrected by 
mcans of a blank expcriment on pure water. 
so that the end volume in the titration of 
the weak base was almost identical with that 
in the titration of water. 

~ ~~ 

pyridine (1). This compound, recom- 
mended by van Hall and Stone, was very Two Transition Intervals 

attractive, on paper at'least, as it appeared In an extension of this work it was shown 
to fill the gap of a really suitable base for that a similar indicator system could be 
the standardization of acids. CAmino- prepared from the thallic-thallous system 
pyridine was a high melting (161°C), weak, upon the addition of potassium iodide and 
monotropic nitrogen base (dissociation con- starch (3). The result was an indicator 
stant 1.3 x lo-') with an eauivalent weight with two transition intervals. in the pH 
of 94.12. ~ e t h i l  red indicator could -be 
used with either 0.1N or 0.5N acid. The 
standardization of acids with 4-aminopyri- 
dine yielded normalities within one part per 
thousand of those found using sodium car- 
bonate. 

Although only available as a technical 
grade chemical at present. the free base 
could be readily purified by rccrystalliza- 
tion from benzene or toluene, or  by sublim- 
ation at reduced pressure, and it could be 
recovered easily after usc. 4-Aminopyridine 
was quite stable and not hygroscopic, but 
it had a definite vapour pressure and there- 
fore drying times had to be restricted to 
conserve material. 

In the field of indicators there was very 
little outstanding, so Dr. Belchcr singled out 
a few which were of some interest. 

Rancke-Madsen and his co-workers had 
investigated the use of redox indicators in 

scale. The first colour transition (appear- 
ance of blue iodine-starch colour) was clear, 
reversible and easily renroducible at exactly 
the same values of pH, while the second 
transition (disappearance of blue colour) 
could be saticfactorily renroduced but took 
place at a higher pH. This indicator sys- 
tem could be used in the titration of car- 
bonate ion as a monovalent base. The 
method was fairly accurate, but could not 
be characterized as a quick method. 

The properties of adsorption indicators 
had becn somewhat exagrrerated in the past, 
but Muller and Detter (4) had recently car- 
ried out halogen determinations by this 
means. Acid violet, a triphenyl-methane 
dye, was used for the quantitative deter- 
mination of chloride and other halide ions 
with silver nitrate. The Volhard method 
normally required the filtration of silver 
chloridc and back-titration of  the silver 
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nitrate excess, but when acid violet was used 
these procedures were unnecessary. Accu- 
rate values were obtained. and they agreed 
with those obtained by the Mohr method 
and by Fajan's method with fluorescein. 
Electrolytes did not interfere in the titra- 
tion, unless they were present in high con- 
centration. 

Novel Application 
Triphenylmethylarsonium chloride had 

been applied titrimetrically in a novel way 
by Gibson and White. They found that the 
triphenylmethylarsonium cation formed 
stable, highly-coloured compounds with pcr- 
manganate (5) and dichromate (6) ions. Sincc 
these compounds. rPh,MeAs) (MnO,).fH,O 
and (Ph,MeAs),Cr,O,, were readily solublc 
in such organic solvents as chloroform. 
ethylene dichloride, and tetrachlorethane, 
they could be used as the basis of titrations 
with extractive end-points (comparable with 
Andrews-Jamieson procedures (7)). 

The permanganate method had becn ap- 
plied successfully to the titration of ferrous 
iron, arsenite and oxalate with N/10 - 
N/100 potassium permanganate solutions. 
and the dichromate method to the titration 
of ferrous iron with N i l 0  potassium di- 
chromate. The back titration of perman- 
ganate with ferrous iron etc., was equally 
satisfactory. The great advantage of the 
titrations was that they could be carried 
out in the presence of normally interfering 
coloured cations (Co2+, Ni2+,Cu2+, Cra+ and 
Mna+) of molar concentrations up to 400 
times that of reducing agent in the case of 
permanganate. and up to 50 times in the 
case of dichromate. 

The titrimetric determination of the 
fluoride ion with thorium nitrate solution 
was commonly accomplished with the aid 
of alizarin red S as indicator. Banerjee (8) 
had recently developed a rapid titrimetric 
method for the determination of microgram 
amounts of fluoride in the range 1-100 pg. 
in 50 ml. final volume of solution. 

The method was based on the fact that 
SPADNS (the sodium salt of 2-(p-sulpho- 
phenylazo) - 1.8 - dihydroxynaphthalene - 3.6 
disulphonic acid) formed a coloured lake 
with thorium and zirconium, the colour of 
the Th-SPADNS lake being the more pro- 
nounced. When a slight excess of thorium 
was present in the titration of fluoride with 
standard thorium nitrate solution. it causcd :I 

sharp colour change of the indicator from 
scarlet-red to blue-violet. 

The method was applicable to pure solu- 
tions of fluoride. The interference by vari- 
ous ions had becn studied, and it was 
evidcnt that the procedure was not specific 
for the fluoride ion. Consequently, it was 
necessary to separate the fluoride from 
interfering substances by distillation prior 
to the actual titration. No  special advan- 
tages were claimed for SPADNS over aliz- 
arin red S. 

Cheng and Bray (9) had investigated the 
possibility of using for analytical purposes 
the dye, I -(2-pyridyl3zo)-2-naphthol P A N ) .  
which was known to form coloured chelates 
with many heavy metals. Most of the 
metals reacting with PAN formed reddish 
chelates, but the chelate compounds with 
cob-It and palladium were greenish in 
colour. The stability of the complexes was 
greatly influenced by the pH of the solu- 
tion. 

Thc dye was applied successfully as an 
indicator in the complexometric titration of 
zinc, copper. cadmium etc., with ethylenc- 
diamine tetra-acetic acid in the presence of 
the alkaline earth metals, with which PAN 
does not form coloured chelates. When 
Eriochrome Black T or  murexide was used 
as indicator in similar complexometric titra- 
tions, interference was encountered in the 
presence of the alkaline earths. Further. 
PAN had bcen used as an organic reagent 
for colorimetric determinations and spot 
tests. 

Effect of Masking Agents 

The effect of masking agcnts on the forma- 
tion of the coloured chelates had also been 
examined. More recently Flaschka (10) 
had extended thc use of this indicator and 
had shown that several pairs of metals could 
be determined in the one solution by titra- 
ling in both an acid and alkaline medium. 

Under the heading of rcagents. Dr. Belche: 
said that the investigation of specific preci- 
pitants and reagents in qualitative micro- 
chemical tests for the various condensed 
phosphates had never been completed satis- 
factorily. However, recently McCune and 
Arquette (11) had given an interesting lead 
towards solving this problem by studying 
thc reactions of pyrophosphate and triphos- 
ahate with the Werner complexes. tris(ethy- 
lenediamine) cobaltic chloride [Co(en)?Cln] 
and hcxammine-cobaltic chloride [Co(NH?).- 
CI,]. 

They had found triphosphate. but not 
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pyrophosphate to be precipitated by 
Co(en),,Cla a t  pH 3.5, and vice versa at pH 
6.5. The precipitates dried a t  110°C were 
C O ~ ~ ~ ) ~ H , P ~ O ~ ~ . ~ H Z O  and Co(en,)HP,O,. 
Orthophosphate, trimetaphosphate, and tetra- 
metaphosphate were not precipitated. 

Although triphosphate could be precipi- 
tated from a mixture containing pyrophos- 
phate, some pyrophosphate was coprecipi- 
tated and some triphosphate remained in 
solution. Nevertheless, Co(en):,C13 might 
prove a valuable reagent for triphosphate. 
Co(NH3),,CI, was not such a potentially 
valuable reagent however, since it precipi- 
tated PaOlt- and P2011- instead of 
H2PsOtoa- and HP201S-. The yield of both 
was increased by increasing pH, and ortho- 
phosphate was also precipitated. 

Some two to three years ago 2-(0-hydroxy- 
pheny1)benzoxazole was developed as an 
organic precipitant for cadmium (12). 
Byrn and Robertson (13) have now shown 
this reagent, in the presence of ethylene- 
diamine tetra-acetic acid (EDTA) as a 
masking agent, to be an  excellent quantita- 
tive precipitant for copper a t  p H  11 and 
virtually specific for this metal when pre- 
sent with other metal ions encountered in 
the analysis of nickel-copper alloys. bronze, 
aluminium alloys and cast iron. 

Few Interferences 
The only interferences were those metals 

which precipitated from EDTA solution a t  
pH 11, and these could be separated by 
filtration before the addition of 2-(-0- 
hydroxyphenyl)benzoxazone. The method 
was simple. direct, and accurate, and the 
precipitate had the favourable conversion 
factor of 0.1313. 

Considerable interest had been stimulated 
of late in the use of sodium tetraphenyl- 
boron for the determination of potassium. 
Although it was more rapid and specific 
than the classical chlorplatinate and per- 
chlorate methods, the reagent was expen- 
sive. An inexpensive and simple routine 
method had now been proposed by Man- 
asevit (14) for the rapid direct determina- 
tion of potassium. Alcoholic fluoboric acid 
was used as the precipitating agent from ice- 
cold solution. 

In the presence of up to 500 mg. sodium 
chloride, solutions containing 20-250 mg. 
potassium chloride had been analysed with 
a relative error less than one per cent, and 
with good reproducibility. Moderate to 

comparatively high ratios of the chlorides of 
Cu2 +, Cd2 +, Zna +, Mn? +. Co' +, Ni2 +, 
Fp +. AI"+,Cr3 +, Can +,Mg2+ and Li + to 
potassium did not interfere, and combina- 
tions of these chlorides (except for calcium 
and aluminium) were permissible. Interfer- 
ence was encountered in the presence of :- 
NH,+, Ba2 +, and SO?-. 

For many years various organic arsonic 
acids had been developed and used analytic- 

a l ly ,  but only recently had it been considered 
of interest and value to investigate the ana- 
logous phosphoric acids. Banks and Davis 
(15) had studied the reaction of thorium with 
benzene-phosphoric acid, and shown it to be 
quantitatively precipitated as Th(C,HsPO,)?.- 
3H,O at  p H  value as low as 0.5. The com- 
pound could be dried at 140-180°C and 
weighed. On ignition the precipitate under- 
went decomposition, and finally at 800- 
I,00OoC formed Th(HP04) which was stable 
to 1,200°C. 

Other Interferences 
Although the method was proposed as  a 

means of determining thorium gravimetric- 
ally in the presence of reasonably small 
amounts of rare earth ions and bismuth, 
there were numerous other interferences. 
Dr. Belcher considered the reagent to show 
no great advance over those usually advo- 
cated for thorium. 

The classical method for the determina- 
tion of silica in silicate rock did not give 
highly accurate results. A simpler and more 
direct method being desirable, attempts had 
been made by many investigators to precip- 
itate the silica as a sparingly soluble salt of 
silicomolybdic acid with organic bases. 5.6- 
Benzoquinaldine and 8-hydroxyquinaldinc 
had been used as organic reagents for the 
quantitative vrecipitation of silica in this way 
under suitable conditions of acditity (16). 
As the salts were stable and non-hygroscopic. 
they could be weighed directly after drying 
at 1 10-1 50°C as H*Si0t.12MoO.n.4CIH11N 
and H4Si0,.12MoO:,.4CI,HrON, or alterna- 
tively they could be ignited at 550°C with 
free access of air (to prevent the reduction 
of molybdenum) to silicomolybdic 
anhydride. 

Although there was nothing startling in 
the way of new titrants, there was need for 
further investigation in several cases. This 
might lead to a more general acceptance of 
one or two of them in the future if their 
promise was maintained. 

The use of potassium diperiodato cuprate 
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(111) and potassium ditellurato cuprate (111) 
as volumetric reagents on the microscale had 
been well investigated by Beck during recent 
years (18, 19, 20, 21). The results suggested 
that an cvaluation of the reagents at  macro 
concentration levels might be of interest. 
Keyworth and Stone (17) had now demon- 
strated that applications of coppcr (I l l)  oxida- 
tion at  this level were limited by the d i s -  
culty of end-point detection, the uncertainty 
of product composition. and the possible 
competition via the oxidizing action of the 
complexing anion, even though reagent solu- 
tions were easy to prepare and appeared to 
be stable. 

Chloramine-T was first suggested as a 
titrant by Noll (22) about 30 years ago as a 
substitute for iodine in analytical chemistry. 
It did not find general usage, however. Since 
then Afanas'ev (23) had reported that chlor- 
amine-B was a good substitute for chlor- 
amine-T. More recently Singh and Sood (24) 
had employed chloramine-B as an oxidizing 
agent in strong hydrochloric acid medium for 
various volumetric estimations using iodine 
monochloride as a catalyst and prc-oxidizer 
(comparable with the Andrcws-Jamieson 
procedures using iodate volumetrically (7)). 

Chloroform was used as an indicator, it 
being coloured pink owing to the liberation 
of iodine during the titration but light pale 
yellow at the end-point because of the forma- 
tion of iodine monochloride. These workers 
had also used chloramine-B for indirect volu- 
metric estimations (25). Advantages of 
chloramine-B over chloramine-T were not 
specified. 

Although several applications of mercurous 
salts as reductimetric titrants in acidic 
medium were recorded in the literature, no 
investigations had been carried out in alka- 
line medium until the studies of Burriel, et al. 
(26). They had shown that in the presence 
of iodidc the ferricyanide ion could be 
titrated accurately in this way, the end-point 
being determined potentiometrically or  with 
barium diphenylamine sulphonate. 

The great advantage of this procedure lay 
in the fact that the reagent was stable to air 
and titrations could be carried out' without 
its elimination. Dr. Belcher thought this 
was an  interesting extension of the use of 
mercurous salts as reductimetric reagents 
since they already had wide applications in 
analytical chemistry. 

Erdey first recommended ascorbic acid as 
a reductimetric titrant in 1950 (27), claiming 

that it could be used for the direct titration 
of ferric iron (28). Since then procedures 
had been proposed for the determination of 
many other inorganic cations and anions, and 
also for various organic compounds. The 
work had become so extensive that it had 
been given the title of ' ascorbiometry '. Time 
alone would tell whether the properties of 
this reagent would be sufficient for it to be 
generally used. 

Finally under the heading of new titrants, 
Dr. Belcher discussed the renewed interegt 
shown in sodium vanadate as a volumetric 
reagent. Syrokomskii and Stepin (1936) 
used N-phenylanthranilic acid as indicator 
in the titration of ferrous iron with ammon- 
ium vanadate, obtaining excellent results (29). 
Simultaneously, Lang and Gottlieb (30) em- 
ployed vanadate solution for the titration of 
q u i ~  quevalent molybdenum with diphenyl- 
amine or  its p-sulphonic acid a s  indicator. 

The volumetric use of vanadate solutions 
did not achieve wide attention, however, until 
comparatively recently when much work was 
done with them in India and to a lesser extent 
in America. Gopala Rao and his co- 
workers (31) had shown that sodium vana- 
date had special advantages over potassium 
dichromate and permanganate as a volu- 
metric reagent. Thug it could be used for 
the estimation of ferrous salts when other 
reagents gave too high results. 

Sodium Meh-vanadate 
Sodium meta-vanadate had been employed 

as an  oxidizing agent by Singh and co- 
workers (32) in a similar way to the afore- 
mentioned Andrews-Jamieson procedures (7\, 
both direct and indirect volumetric deter- 
minations having been carried out. One of 
the most interesting applications was the 
vanadarnctric estimation of hypophosphite 
(A) and phosphite (B) by silver salt catalysis 
(33.) A measured volume of (A) or  (B) wa5 
allowed to react with excess of a standard 
vanadate solution on a boiling water bath for 
about I5 minutes in the presence of silver 
sulphate as a catalyst and appropriate con- 
centration of sulphuric acid. 

The mixture was cooled and then titrated 
with a standard solution of ferrous ammon- 
ium sulphate to  determine the unreacted 
vanadatc, using N-phenylanthranilic acid as 
indicator. West and Skoog (34) had carried 
out a study of the reaction of ammonium 
meta-vanadate and sodium oxalate in strong 
sulphuric acid solution. and found that sod- 
ium oxalatc was a suitable and convenient 
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just as well, potassium sulphate was found 
to be better in many respects. 

In the most recent investigations (46) a 
combination of potassium sulphate and 
potassium fluoride was reported. A more 
sharp and lasting end-point was given than 
with the Zimmermann-Reinhardt reagent 
and it was even better under identical 
conditions. The acid concentration was 
found to be the main influencing factor 
which limited the scope of application of 
the reagent, as for the Zimmermann- 
Reinhardt reagent itself. 

New Titrimetric Method 
Because of the time-consuming and 

tedious nature of the gravimetric determina- 
tion of sulphate, numerous attempts had 
been made to devise a rapid titrimetric 
method. A new, direct, titrimetric method 
had been described by Fritz and Freeland 
(47), in which the sulphate sample in 30-40 
per cent alcohol (no end-point is observed 
in water alone) was titrated with barium 
chloride or  barium perchlorate using 
alizarin red S as the indicator. A sharp, 
vivid colour change from yellow to pink 
marked the end-point. 

Equilibrium was quickly attained, so that 
titraiion could be rapid. Coprecipitation 
errors were greater than for gravimetric sul- 
phate methods, but most of these could 
be avoided by the preliminary removal of 
cations with an ion exchange column. In 
the absence of interfering anions the method 
was as precise as the gravimetric method and 
considerably faster. 

There had been a growing need for a 
good analytical procedure for the quanti- 
tative determination of hypophosphite in 
the presence of phosphate, since most of 
the existing methods were neither desirable 
nor precise. Bernhardt (48) had found that 
cerium (IV) would oxidize hypophosphite 
quantitatively to phosphite in sulphuric acid 
solution. 

The excess cerium (IV) was ascertained 
by titration with ferrous solution using 
ferroin as an indicator. Oxidation was com- 
plete in 15 hours at  room temperature. or 
in 30 minutes at  60°C. Under the prescribed 
conditions, phosphite underwent no oxida- 
tion. Both hypophosphite and phosphite 
could be oxidized quantitatively to phos- 
phate by boiling for 15 minutes in the 
presence of excess cerium (IV) solution. 
Thus it was possible to determine also, 
phosphite in the presence of phosphate, or 

of both hypophosphite and phosphite if 
total lower valent phosphorus must be 
determined. 

The determination of carbon dioxide was 
one of the most common of the analyst's 
problems and therefore a great number cf 
papers had been published on this subject. 
Blom and Edelhausen (49) had developed 
a direct carbon dioxide titration method 
for the detection and determination of sub- 
stances separated on a gas-liquid partition 
column. The titration was performed in 
pyridine or  acetone as a solvent and with 
sodium methylate solution as titrant. The 
method was. rapid, adaptable to samples of 
almost any concentration, inexpensive, and 
highly accurate, so avoiding the disadvan- 
tages of the more usual procedures. However. 
it would be difficult to develop an automatic 
recorder operating on this principle. 

Suggested general applications of the 
method were to the semi-micro and micro 
determination of carbon and oxygen, deter- 
mination of carbon dioxide formed in wet- 
combustion analysis, and determination of 
carbon in steel. 

Direct Titration of Bi 
Existing methods for the titrimetric 

determination of bismuth were subject 
to numerous interferences. In a 
recently proposed method, Fritz (50) titrated 
bismuth directly at  pH 1.5-2.1 with disodium 
ethylendiamine tetra-acetate, forming a 
stable, soluble complex. Excess thiourea was 
added to form a weak complex with bismuth 
and thus prevent any precipitation before 
or during. the titration. The disappearance 
of the last yellow colour due to this complex 
marked the end-poin t. 

Independently, Cheng (51) had developed 
a simple method in which bismuth could be 
titrated by ethylenediamine tetra-acetic acid 
at  pH 1.5-2.0 using potassium iodide as the 
indicator. In both methods bismuth could 
be accurately titrated in the presence c:f 
many other ions, including large amounts r f 
lead. 

Finally, a new volumetric method had 
been proposed for the determination of 
beryllium in beryls and associated minerals 
(52). I t  involved the direct precipitation of 
beryllium as BeNH,P04.6H,0 in presence 
of complexone 11, dissolving the precipitatc 
in dilute perchloric acid and titrating the 
liberated phosphate with standard bismuth 
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~perchloratc, Results for samples agreed (50) Fritz, J.S., Artd~t.Chem., 1954 26 1978. 
(51) Cheng, K.L., ibid., 1954, 26, i97j. within Per cent of the standard values. (52) Das, M.S. & Athvale, V.T., Anal.Chim.Acra, 1955. 
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Canadian Plastics 
Industry's Good Year 

ANADA'S plastlcs industry has lust 
Ccrpcrienccd a n  unusually good ycar and 
can look forward with reason~tble confi- 
dence to a continuance of healthy conditions 
during 1956, s a ~ d  Mr. V. G. Bartram, presi- 
dent, Canadian Re\ins & Chemicals Ltd., 
in a review of 1955.. 

A major reason for this happy state of 
affairs is the increased level of busmess in 
general. Greater diversification in plastics 
end products. intensive development work 
that has led to the utilization of plastics in 
conjunction with o t h ~ r  materials and s 
broader use of previously developed appli- 
cations all contributed to the 1955 picture. 

T h e  numbcr of plant expansion pro- 
grammes completed in 1955 and projected 
for  1956 augurs well for  the industry's 
future. An increase in the number of manu- 
facturers of basic raw materials for plastics 
has made Canada niore independent of im- 
ports than a t  any previous time. 

Mr. Bartram went on to point out that 
while export markets have improved. they 
cannot be relied on as  a steady market for  
Canada's increased plastics production. 
West Germany's fast-growing plastics in- 
dustry is now reported t o  rank qecond to 
tha t  of the US, while Britain is a close third. 
Plastics production is also growing in other 
countries throughout Europe, such ,as 
France and Italy. Japan. too. boasts a 
growing plastics industry. 

Aluminium Project 
Olin Mathieson's Big Investment 

0 L I N  Mathieson Chemical Corporation 
plans to  enter the aluminium industry 

with a n  initial investment of $1?0.000,000 it 
was announced recently by Thomas S. 
Nichols, president. This is said to  be the 
first time that coal mined directly on the 
site will be used to provide the power re- 
quired for  the reduction of alumina to pig 
aluminium. 

Approximately $90.000,000 will be  invested 
i n  the aluminium plant, $60,000.000 of which 
will be provided by a loan from the Pruden- 
t ia l  Insurance Company. Prudential has 
also financed the power subsidiary corpora- 
t ion with a loan of $30.000,000. Olin 
Mathicson have a 50 per cent interest in this 
company. 

The ncw plant will be situatcd in the 
Ohio Rivcr valley and will have a capacity 
i)f 330,000 tons of alumina and 60.000 tons 
of aluminium per year. At first, only about 
115.000 tons of alumina per year will be 
rcquired by thc aluminium plant and the 
surplus will be available to the market. Most 
of the 60,000 tons of aluminium produced 
will bc consumed by Olin Mathieson'; 
nictals division. 

Advantage will be taken of thc re5crvc.i 
of coal in West Virginia. Reserves witl~in 
the area of Olin Mathieson's new operations 
are estimated at  more than 300.000,000 tons. 
T h e  initial requirement of coal per year is 
about 2,000.000 tons and reserves arc be- 
lieved to be adequate for expanded opera- 
tions in the future. 

The  power plant will consist of two units 
of 225.000 kilowatts each. Both power unit5 
will be operated by the Ohio Power Com- 
pany and integrated into the American Gas  
and Electric Company system. 

Bauxite will be shipped from Surinam in 
Dutch Guiana and Olin Mathieson has 
signed a long-term supply contract for its 
initial requirements. First shipments are  
scheduled to arrive early in 1957. 

New British Standard 
A NEW British Standard has been pub- 
lished by the British Standards Institution. 
The standard is BS 2647: 1956 and refers 
to  steam heated jacketed pans for  processing 
industries (excluding catering industries). 

Three different pressures havc been 
selectcd: 40. 80 and 100 Ib. per sq. in., 
these being the three most commonly in use. 
The standlrd applies specifically to pans for 
use in the processing of food. chemicals and 
other materials. Thc  pan depth and shape 
are said to  be such that the contents can 
be readily obscrved and ladled out if 
necessary. 

Low pressure pans as used in the catering 
industry will be covered in a British Stan- 
dard shortly to  be published. 

Dimensions for pans with both hemi- 
spherical and dished bottoms are specified. 
and recommendations in relation to  various 
components are given. Requirements for  
hydraulic testing and marking a re  a150 
specified. 

Copies of the standard are obtainable 
from the British Standards Institution. 2 
Park Street. London WI. price 2s 6d. 
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I N I  EKNA.1 IONAL COMMI I I F.I: 01. EI .ECII<O- Applic:itions of clcctrochcniical measurc- 
('HEMI('AL THERMOIIYNAMICS AND K I N E -  incnts arc grouped together in four sub-sec- 
I I C S  (CITCE) S I X I I I  MEETING. Butter- lions-corrosion (ninc papers). batteries and 
worths Scientific Publications. I-ondon. accumulators (four papers). general and 
Pp. xvi + 567. 84s. analytic;~l c h e ~ n i s t r ~  ( two papers). ant1 misccl- 

This volume is n record of the sixth mcet- 
in@ 01' ComitC Intc~.nntional dc l'hcrmodyna- 
mique et de Cinetique Elcctrochimiq~les held 
at Royaumont and Poitiers in September 
1954. It includes brief reports of thc intro- 
ductory addresses at  the confcrencc and also 
reports of an administrative nature about the 
membership and activities of the Committee, 
but over 90 pcr cent of the volume is de- 
voted to  the 55 papers presented to the 
meeting and the discussion on thesc papers. 

The first scction. entitled ' Fundamental 
Principles. Nomcnclaturc and Definitions '. 
contains seven papers of which the first is 
the most extensive, being a report on elcctro- 
chemical nomenclature and definitions. This 
report is given in English and French-the 
remaining papers in the volume are given in 
English and the discussion in English. 
French or  German. 

A short section of four p:ipers on cxpcri- 
mental mcthods follows. It includes an 
interesting and comprehensive paper by 
Haissinsky on the applications of radio- 
active methods to  the study of wrface states 
and surface reactions of metals. 

The  electrochemical behaviour of metals 
and mctalloids is covered in the next sec- 
tion which is split into two sub-sections. The  
first of  these deals, in nine papers, with the 
clectrochemical information on the equili- 
bria of a number of systems. reported in 
most cases in the form of equilibrium poten- 
tial-pH diagrams. T h e  second sub-section 
of the papers is entitled ' Polarization Curves 
and Electrochemical Kinetics ' and includes 
some work in the irreversible polarization a t  
verv short time intervals (from 5 x lo-" 
sec.) after the commencement of the cathodic 
deposition of nickel. 

. . 
lanebus (five 

The  last section conlprises a group of five 
papers on the special subject of the meeting 
-polarography. The first of these will 
probably have the widest general interest. 
as it is a review of progress in the last 
decade in polarography and voltammetry. 
and it contains 163 references. 

The  volume has been carefully edited and 
the tablcs and diagrams are clear. T h e  new 
material and the reviews given make the 
volume of great value to  electrochemists and 
others concerned with applications of electro- 
chemistry. However. by its nature. the 
volume necessarily contains rather special- 
ized material which will limit its appeal. 

K EMRAI.1.. 

RK~IONAI .  APPROACH 1-0 CHEMICAL PRINCI- 
PLES. By J.  A. Cranston. Blackie & 
Son Ltd.. Glasgow. 2nd edition. 1955. 
Pp. xii + 231. 10s6d.  

Although the historical developments of 
chemical theory are an excellent exercise 
and disciplinc in logic and the scientific 
method, their use in teaching may lead to 
difficulty. The  student may find them hard 
to follow and in later work may have to 
modify his views and reinterpret his facts in 
the light of newer theories. This book is an 
attempt to  overcome such difficulties. Omit- 
ting much historical development. the physi- 
cist's atom is used as  a starting point, lead- 
ing to  stoichiometry. valency, reactivity and 
the ionic hypothesis. With the formulation 
of  the mass action law the aim is to  provide 
a basis for the interpretation of chemical 
facts. 

T h e  book is divided into five sections. the 
first of  which includcs a very brief account 
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of atomic structure and a more detailed con- 
sideration of electronic arrangement. The 
second deals with states of matter. The 
gas laws, deviations from them, vapour den- 
sities and the kinetic theory of gases are con- 
sidered briefly. A chapter on the liquid state 
considers vapour pressure and the factors 
affecting it and mixtures of liquids. A fur- 
ther chapter deals with the properties cf 
dilute solutions. The third section. dealing 
with chemical combination, includes a con- 
cise account of chemical bonds and a chap- 
ter on energy of chemical combination. This 
latter is intended by the author to lay a 
foundation for the subsequent study of 
thermodynamics. In view of this it is per- 
haps a pity that heat evolved is given a.posi- 
tive sign. 

The last two sections. comprising over half 
the book. deal in some detail with electric- 
ally charged atoms and with chemical equili- 
brium. The concept of electrode potential 
is used to introduce the electrochemical 
series and properties related to electrode 
potential are considered. Oxidation and re- 
duction are considered from an electrical 
standpoint. redox potentials are discussed 
and there is a chapter outlining the ionic 
theory. The law of mass action is dis- 
cussed in some detail and there is a useful 
chapter in which the influence of tempera- 
ture and pressure changes on chemical equi- 
librium is illustrated by reference to typical 
industrial reactions. Some carefully chosen 
examples illustrate the principles of hetero- 
geneous equilibrium and a chapter on ionic 
equilibrium includes such topics as acids 
and bases and their strengths. the dilution 
law, hydrolysis and solubility product. There 
is an appendix on pH measurements dealing 
with the use of indicators and electrical 
methods and with pH changes during acitl- 
base titrations. Problems, which seem to 
have been carefully chosen, follow each 
chapter and there are a number of miscel- 
laneous problems, with answers. at the end 
of the book. 

Although the book would seem to provide 
a rational basis for the understanding of 
many chemical facts it requires, in certain 
respects at least, supplementing by other 
text books or lectures. Experimental 
methods generally are given in bare outline 
or not at all. The section dealing with 
states of matter is rather sketchy particularly 
with regard to the colligative properties of 
solutions. Buffer solutions are only briefly 

considered. In spite of these limitations the 
book can be recommended as providing an 
interesting and stimulating approach to phys- 
ical chemistry which should be within the 
grasp of the average student.-w. R. MOORE. 

DECHEMA-MONOGRAPHIEN NOS. 783- 
292. Vol. 14. Published for DECHEMA , 
by Herbert Bretschnieder & Kurt Fisch- 
beck, Frankfurt am Main. Western 
Germany. 1955. Pp. 288. Price: 10 
n~embcrs of DECHEMA DM.77. to non- 
members DM.33.70. 

This volume covers a series of papers 
presented on the occasion of the presenta- 
tion of the DECHEMA,awards of the 'Max- 
Buchner-Forschungsstiftung' and at the 
conferences held at DECHEM-A-Haus. Frank- 
furt am Main. . These conferences claim to 
present important new results of research 
and development in the fields of chemical 
apparatus and chemical technology and to 
encourage their discussion among experts in 
the respective fields. 

The following papers in German are con- 
tained in this volume:-- 

H. Sachsse. ' Die Hcrstcllung von Acety 
len durch unvollstandige Verbrennung von 
Kohlenwasserstotfen mit Sauerstoff ', E. 
Bartholomi. ' Probleme grosstechnischer An- 
lagen zur Erzcugung von Acctylcn nach dem 
Sauerstoff-Verfahren '. H. Rumpf. ' Uber 
physikalische Gesetzmassigkeiten bei der 
Schlagzcrlcinerung. dcr Windsichtung und 
der Stromung von Staubluftgemische~~i und 
ihre Anwendung zur Entwicklung tech- 
nischer Gerate ', G. 0. Schenck, ' Apparate 
fur Lichtrenktionen und ihre Anwendung in 
der prlparativen Photochemie ', E. Wicke. 
' Stromungformen und Wtirmeiibertragung 
in Gaswirbelschichten ', E. L. Piret, ' Ver- 
dampfer mit naturlichem Umlauf ', E. L. 
Piret, ' Warmeubergang durch Eigehkon- 
vektion bei vermindertem Druck', E. 
Liischer, ' Das Quantometer in der Betriebs- 
kontrolle ', H. Kronmiiller. ' Schnellregelun- 
gen mit dem Magnetikregler '. 0. H. Blunck. 
' Radioaktive Strahlen in Wisrcnschaft und 
Technik '. 

To Enlarge Factory 
Steetley Magnesite Co. Ltd.. Hartlepool. 

will shortly spend f2.000.000 on extending 
their factory. 
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HOME 
Pfizer Appoint UK Distributors Dangerous Goods & Explosives in Ships 

Pfizer Ltd.7 of Folkestone, have The 16th list of Amendments to Appendix 
appointed Kingsley & Keith Ltd.7 of London. A of the 1951 Report of the Departmental 
as UK distributors for their range of committee on the carriage of D~~~~~~~~ 
industrial chemicals. Goods & Explosives in Ships can now be 

A. J. White Ltd. obtained from HM Stationery Office, 
Smith Kline & French Laboratories, of price 6d. 

Philadelphia, have offered to purchase the Record Glass Output 
whole of the 800,000 10s stock units at  25s In  1955, the British glass container 

ex the five per cent interim dividend industry produced 27,132,600 gross of bottles payable 1 March, of A. J. White ''''9 manu- and jars, 1,997,500 gross more than the facturing chemists, of Brixton, London, who record production of 25,135,100 gross in 
have had 'lose with the US 1951, and 2,441,100 gross more than in 1954. Company for 30 years. The directors of A. 
J. ~ h i t e ~ t d .  intend to recommend the offer 
and to accept it for their own holdings. 
Current market price of the 10s stock units 
is about 168s 104d. 

Sima  inner-hnce 
The Scientific Instrument Manufacturers' 

Association will hold their annual dinner- 
dance at the Dorchester Hotel, London, on 
13 April, when the principal guest will be 
Sir Owen Wansbrough-Jones, K.B.E., C.B., 
M.A., Ph.D.. chief scientist of the Ministry 
of Supply. 

Analytical Chemistry 
Two papers were presented at a meeting 

of the Midlands Section of the Society for 
Analytical Chemistry held on 7 February 
in the Mason Theatre. The University. 
Birmingham. They were : 'The Analytical 
Chemistry of Germanium ' by H. J. Cluley. 
M.Sc., F.R.I.C. (GEC Wembley) and 'Thc 
Analytical Chemistry of Gallium' by G. W. 
C. Milner, M.Sc.. F.R.I.C., A. Inst. P. 
(AERE Harwell). 

To Expand Kent Refinery 
BP's Kent Oil Refinery on the Isle of Grain 

is to be considerably expanded. At present 
the refinery is capable of processing some 
4,500.000 tons of crude oil a year. The new 
expansion scheme. consisting of the addi- 
tion of further distillation equipment, other 
processing plant and services, will raise 
this figure to about 7,000,000 tons a year. 
This expansion scheme. cxpected to be 
completed in 1957/1958, will cost some 
£19,500,000 and is additional to the instal- 
lation, announced last November, of a 
130,000 tons a year aviation gasoline plant 
at the Kent refinery at an estimated cost 
of f 6,500,000. 

Anglo-Polish Trade Talks 
After discussions with representatives of 

the Polish Government under the Anglo- 
Polish Trade Arrangement of 1954, agree- 
ment was reached on 6 February in Lon- 
don about the details of trade in 1956, the 
last year of the current Arrangement. Some 
adjustments were made to the lists of quotas 
for import into each country and both lists 
show some increase on last year, but the 
pattern of trade remains substantially the 
same. 

Army Buys Plastics 
The Witton Moulded Insulation Works -f 

GEC have produced a plastics junction box 
for the Army capable of withstanding rough 
treatment and extreme climatic conditions 
in the field. The box, which, with the asso- 
ciated plug.  is moulded from a. high impact 
Bakelite material (X199). has undergone ex- 
tensive trials at  the School of Military Engi- 
neering in Chatham as well ns field trials 
with the Army in Germany. Quantity pro- 
duction of this box for the Army has begun, 
:~nd GEC have permission al\o to produce i t  
commercially. 

Third Edition of Organic Chemistry 
In May. Chapman & Hall Ltd. will 

publish the 'Third Edition of Organic 
Chenii\try' by L. F. Fiescr & Marl Fieser. 
An internationally known work. it has been 
completely revised to develop in orderly 
scquence the principles and concepts of 
niodcrn organic chemistry and the applica- 
tions of the fundamental science to tech- 
nologv and to biochemistry and medicine. 
Running to 1.150 page\. the book will be 
priced at f 2  10s. 
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OVERSEAS 
Chilean Sulphur for Britain 

The Chilean Foreign Trade Council has 
authorized the export of 10,000 tons of 
sulphur, valued at about $30.000, to Britain. 

Shell Finance Jap Oil Refinery 
The Shell group will provide the major 

part of £10,000,000 for the building of an  
oil refinery on the site of the former 
Japanese naval depot a t  Yokkaichi, near 
Nagoya. Partners with the Shell group in 
this venture, which will represent the big- 
gest British investment in Japan since the 
war, will be the Showa Oil Co. and the 
Mitsubishi group 

Celanese Adds Vinyl Propionate 
The chemical division of Celanese Corp. 

of America has added vinyl propionate to 
its vinyl monomer line. Two other vinyl 
monomers, vinyl acetate and methyl isopro- 
penyl ketone, already are marketed by 
Celanese in commercial quantities. Vinyl 
propionate is priced a t  50 cents per pound, 
delivered in LCL drum quantities. 

Pyrethrum Demand 
The steadily increasing demand for 

pyrethrum is to  a large extent credited to  
the US who are appreciating its properties 
as an insecticide, says Mr. N. Hardy, execu- 
tive of the Kenya Pyrethrum Board, who 
forecasts that Kenya's pyrethrum crop this 
year will be about 2,800 tons, valued at 
£1,000,000. Last year the total East African 
output was valued a t  £1,250,000. 

Libyan Oil Concessions for US 
Eight US oil companies have been granted 

oil concessions covering an  area of 145,000 
square miles in Libya. A Libyan Embassy 
statement says that the area, mostly desert. 
has 'very fair ' oil prospects. Under the 
agreement 50 per cent of net profits will go 
to  the Libyan Petroleum Commission when- 
ever output reaches 15,000 barrels daily. 

Fire-Retardant Yam 
The Celanese Corp. of America is now 

producing a fire-retardant acetate filament 
yarn in both natural and solution-dyed 
colours. Mr. John W. Brooks. director of 
marketing of the company's textile division, 
said the fire-retardant yarn has been in 
commercial production for almost a year. 
with the major volume being used by manu- 
facturers of dolls' wigs. 

Trade Agreement 
Undcr a ncw tradc agrecmcnt between 

Holland and Czechoslovakia for the year 
ending Fcbruary 1957, the main Dutcn 
export goods will bc chemical and pharma- 
ccutical products and rayon yarns. 

Cuban Paint Plant 
A new paint plant recently opened in 

Havana, Cuba. has an annual capacity of 
750,000 gallons. Value of the Cuban paint 
market is about $10.000.000 a year. and 
domestic production has reduced pain: 
imports by 20 per cent. 

Gas Deal 
The Imperial Oil Co.'s 5 1  per cent intercst 

in Alberta's Provost gasfield Kas been 
bought by Provost Gas Producers in a multi- 
million dollar transaction. Gas reserves 
a t  Provost are estimated at 550,000,000.000 
cubic feet. 

First African Cyclotron 
The first cyclotron on the Afncan conti- 

nent. built by the South African Council of  
Scientific and Industrial Research at a cost 
of £ 100.000, has been opened in Pretoria by 
thc economics minister. Dr. van Rhyn 

Orlon Plant Project 
The D u  Pont Company of Delaware are 

contemplating building a plant for the manu- 
facture of 40,000.000 pounds of Orlon 
acrylic fibre a year a t  Waynesboro, Virginia. 
If the project is approved it will increase 
the company's production of Orlon staple 
and tow to approximately 100 .000 .0~  
pounds a year. All of the Orlon now pre- 
duced by the company is manufactured at 
Camden, South Carolina, although research 
work is conducted a t  Waynesboro. 

Petroleum Revolution Started Manhant 
In a speech to the National Office Man- 

agement Association a t  Beaumont. Texas. 
recently. Mr. James H. Pipkin. vice-president 
of The Texas Co. said that the growing 
shortagc of executive talcnt in US business 
had brought about ' the fiercest manhunt in 
American history '. The increasing com- 
plexity of the manpower shortage stemmed 
from the petroleum revolution which began 
in 1901 and had made management pro- 
gressively more difficult and demanding. 
Mr. Pipkin claimed. 
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PERSONAL 
FIELD MARSHAL VISCOUNI ALANRROOKI:. pool 7. Scottish Section (hcld 20 January): 

has  bcen appointed dcputy chairman of the citairt~zan, DR. F .  J .  F,LI.IOTI; vice-chair i~1~~1,  
Triplcx Safety Glas5 Company. Lord DR. MAGNUS PYKE; l~onorary secretary an(/ 
Alanbrookc jo~ncd  the board of Triplex treasrcrer, MR. J. A. EGGLESTON, Boots 
in 1953. Pure Drug Co. Ltd., Airdrie Works, Airdrie. 

MR. MARK RHODES has retired from thc 
Board of Monckton Coke  & Chemical Co. 
Ltd. (formerly Monckton Holdings). MAJOR 
T- W. ADAM, MR. L. A. SIM and MR. S. 
WAIN have becn elected dircctors of thc 
company. 

 ana ark shire. Oficers havc also been elected 
for the Microchcmistry Group:- chairnran, 
DR. G .  F. HODSMAN; vice-cllairr~~an. MR. D.  
F. PHILLIPS; honorary secretary, MR. D. 
W. WILSON. Sir John Cass College. Jewry 
Street, Aldgate. London EC3; horlorcrry 
treasr~rer, MR. G .  INGRAM. 

MR. G .  F. C ~ J M M I N G .  manager of Harri- As a mark of appreciation for his assis- 
son & CrosRelds chcmical division and a tance in the development of Italian agricul- 
director of Durham Raw Materials. a n  asso- ture, MR. T. AINSLIE ROBER~~SON has been 
ciated Harrison & Crosficld company. has made a of the Order sAl Merito 
been to the board of Dillon's della Republica9. The Order was bestowed 
Chemical Co.. of Montreal, an associated on him on by the 
company of Harrison & Crosficld (Canada). Ambassador in  London. Mr. Robertson 
MR. G .  0. PEAKE, secretary of  Harrison 5: was a of Solplant,  the 
Crosfie'd and of Durham Raw Materials* associate company of Plant Protection ~ t d . .  
has  also been appointed to  the board o f  from 1948 until his from tho 
Dillon's Chcmic:~l C o .  board last month. He is a director. of 

Sigmund Pumps l-td. valley, Plant Protection Ltd. and Cooper-. 
Gateshead, announce that s I R  w A L ~ ~ ~  MCDOU~ZII I  & Robertson Ltd.. chairman of 
JAMES DRUMMOND, v . l n s t . c . ~ . .  ~ - 1 . -  Chipman Chemical Co. Ltd. and chairman 
M ~ ~ ~ . E . ,  has joined their board. sir 01' the Glasshouse Crops Research Institute. 
Walter. who was with Harland & Wolff. 
Belfast, and later a t  the R N C  Greenwich. 
served on  the shipyard staff of Sir W.G. 
Armstrong Whitworth and Co.  Ltd. until 
1922. before Joining thc Ashington Coal Co. 
Ltd. Sir Walter has served on the advisory 
council of the Department of Scientific & 
Industrial Research and on  numerous other 
bodies connected with industry and research. 

Results o f  elections hcld a t  the annual 
general meetings of the various regional 
sections of the Society for  Analytical 
Chemistry havc becn announced. They 
are:_Midlands Section (hcld on 24 Janu- 
ary): cltcrirmnn, MR. J. R. LEECH; vice- 
chairman, DR. R. BELCHER; hor~ornry secrcP- 
tory, MR. G .  W .  CHERRY. 48 George Fredc- 
rick Road. Sutton Coldfield, Warwickshirc; 
honorc~ry trens~rrer. MR. F .  C. J. POULTON. 
North of England Section (held on  28 Janu- 
ary): chairtnnn, MR. J. R. WALMSLEY; vice- 
chuirtnan, MR. A. N. LEATHER: honorary 
vecrefnrv ond tr~rrsrrrc~r. MR. A. C. WIGGINS. 
J. Lyons & Co. Ltd.. 5 1-aurcl Road, Livcr- 

SIR HENRY FRANK HARDING JONES, M.B.E., 
M.I.C.E.. M. lnst. G a s  E., M.1.Chem.E.. 
dcputy chairman of the Gas  Council, who 
received a knighthovd in the New Year 
Honours List. was knightcd by Queen 
Elizabeth, the Queen Mothcr. a t  a ccrolnony 
;I( Buckingham Palace on 7 February. Sir 
Hcnry, who was educated at  Harrow and 
Cambridee. is the son of the late MR. - .  
FRANK HARDING JONES. who was president 
of the South Metropolitan G a s  Co.. and the 
grandson of MR. HARRY EDWARD JONES, 
who was a n  cmincnt consulting engineer 
and thc chairman of several gas companies. 
After taking a n  engineering degree a t  
Cambridge, Sir Henry was articled in 1927 
to Mr. (now SIR)  GEORGE E V E ~ S  a leading 
consulting gas engineer. From 1930 until the 
outbreak of war Sir Henry devoted hin~self 
to  the integration of individual gss  com- 
panies into more economic units. work now 
being carried o u t  o n  a larger scale by the 
nationalized industry. When the gas industry 
was nationalized, Sir Henry was appointed 
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chairman of the East Midlands Gas Board. 
He was appointed deputy chairman of the 
Gas Council in February 1952. 

MR. W. ALEC JORDAN, formerly editor-in- 
chief of Chemical Week, has entered prac- 
tice as a chemical business consultant, with 
offices at  270 Park Avenue, New York City. 
Prior. to entering journalism, Mr. Jordan 
had had extensive experience in technical 
service and chemical sales management. He 
will now specialize in handling, for overseas 
clients, their US market development, pro- 
duct promotion and related chemical 
business affairs. 

Mr. F. G. W. KING, B.Sc., M.I.MEcH.E.. 
F.I.R.I., technical director of the Dunlop 
Rubber Co. Ltd.. Fort Dunlop, for the past 
20 years. will retire in March. A graduate 
of the University of Wales, Mr. King joined 
Fort Dunlop technical department at  the age 
of 26, and among the achievements attained 
a t  Fort Dunlop under his direction was the 
production of bullet-proof tyres during the 
war. After the war Mr. King was closely 
associated with the establishment of the 
Dunlop research centre, the largest rubber 
manufacturers' research centre in Europe. 
first as chairman of the committee which 
planned it. and then as chairman of thc 
development and research board concerned 
with its central policy on research and 
development. Mr. King is a vice-president 
of the Research Association of British 
Rubber Manufacturers; a member of the 
research committee of the Federation of 
British Industries; of the Council of the 
Tyre Manufacturer's Conference and of thc 
Board of Governors of the National College 
of Rubber Technology. For two years he was 
a member of the high aolymers committee of 
the Department of Scientific & Industrial 
Research. and is a past chairman of thc 
Midland section of thc Institute of the 
Rubber Industry. 

MR. THOMAS W. HOWARD, M.A.. F.R.I.C.. 
has succeeded his cousin the late Mu. GEOF - 
FREY E. HOWARD, as chairman of Howards 
& Sons Ltd., and Howards of Ilford Ltd. 
M r  Thomas W. Howard, who is 41. was . educated at Marlborough, Trinity Hall, 
Cambridge and Ziirich. He joined Howards 
& Sons Ltd. in 1939 and was made a direc- 
tor in 1940. He has been managing direc- 
tor of Howards of Ilford Ltd. since 1953 
when that company was formed. He i\ 
chairman of the Drug & Fine Chemical 

Group of the Association of Chemical and 
Allied Employers and a member of the Lon- 
don Regional Committee of the Association 
of British Chemical Manufacturers. He  is 
chairman of the Ilford North. Boy Scouts 
Association and a member of the Local 
Advisory Committee of the Ministry of 
Pensions and National Insurance. He is 
a playing member of the MCC. 
The Council of the City and Guilds of 

London Institute have conferred the Fel- 
lowship of the Institute (F.C.G.I.) upon 
REGINALD THOMAS COLGATE, A.C.G.I.. 
D.I.C.. D.Sc., F.R.I.C., M.1.Chem.E.. chief 
technical works manager and chief chemist, 
Huntley & Palmers. Ltd.. Reading, in recog- 
nition of his distinguished contributions to 
industry. Mr. Colgate studied chemistry 
under Professor H. E. Armstrong from 1906 
to 1910 at the Ccntal Technical College 
as the City and Guilds College was then 
called. gaining an honours certificate as well 
as the A.C.G.I. in 1909, the D.1.C. in 1910. 
and his B.Sc. in 1911. From 1910 to 1912 
he was a lecturer and assistant to Professor 
Armstrong, during which time he wrote 
extensively on his research work, alone or 
in collaboration with the Professor and 
others. In 1914 he wag awarded the D.Sc. 
by the University of London. In 1913 Dr. 
Colgatc was appointed chief chemist to 
Huntlcy & Palmers. Ltd.. and since 1945 
has held the additional post of chief tech- 
nical works manager. He has been an 
active member of the Society of Chemical 
Industry. having held several honorary 
offices sincc 1927, including that of treasurer, 
secretary. and chairman of Council. In 
1946 he was appointed first Chairman of 
Council, British Baking Industries' Research 
Association DSIK), which office he still 
hold\. In 1948 he was a member of the 
Governnict~t-sponsored mission to the US to 
report on new regulations concerning purity 
of food products. In 1947 Dr. Colgatc was 
awarded the medal of the Society of Chemi- 
ca1 Industry. 

US Seleniu~~i Production 
US production of selenium metal and 

compounds in thc third quarter of 1955 was 
152,751 Ib. of contained selenium, accord- 
ing to the Rurcau of Mines, US Department 
of the Interior. A total of 59.365 Ib. of 
selenium metal and salts was imported dur- 
ing the period, 50.265 Ib. from Canada. and 
9.100 Ib. from Mexico. 
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Publications , & 
A PAMPHLET (issue U 5401), describing 
the Hayward Tyler-Byron Jackson chemical 
pump, has been published by Hayward 
Tyler & Co Ltd., Luton, Beds. This pump 
is available in four basic sizes giving a range 
of capacities up to 600 IGPM and heads up 
to 230 feet. The pump is designed to allow 
removal of the complete rotating element, 
bracket and stuffing box assembly as a 
unit without disturbing the suction o r  dis- 
charge piping. The cover is made of 
moulded synthetic rubber which prevents 
any risk from sprayed chemicals and a catch 
basin protects the bracket and base plate 
from injury. All parts except the pump case 
and impeller are completely interchangeable. 
A selection chart illustrates the full range 
of sizes available. 

* * * 
A FLAMEPROOF battery electric truck has 
been designed and built by Brush Coach- 
work, Ltd., of Loughborough, Leicester- 
shire, to meet the needs of industry. These 
trucks can be used safely in areas where 
explosive or inflammable materials are 
present. The advantages electric truckshave 
over petrol driven trucks are cheapness of 
operation, long life, silent running, and free- 
dom from poisonous fumes. The Brush 
flameproof truck, based on the company's 
standard industrial truck, has a payload of 
one ton and a turning radius of six feet 
three inches. and its control gear and motor 
are totally enclosed to the standards laid 
down by BSS 22911946. groups I1 and 111 
which cover the use of equipment in the 
presence of blast furnace gas, hydrocarbons 
met in the distillation of crude oil, liquids 
derived from coal tar, solvents used in indus- 
trial processes, and coal and coke-oven gas. 

* * *  
FOOTWEAR made from pvc and having 
oil-resisting qualities is being supplied by 
Panorama Equipment Ltd.. 29/36 Seymour 
Mews. Wigmore Street. London W1. The 
new pvc shoes are claimed to give complete 
protction against oils, acids, greases etc. 
and are fitted with moisture-absorbing in- 
soles made from Viscovita synthetic mater- 
ial. Ventilation grooves are provided on 
the inside of the shoes, keeping them cool 
and fresh for the wearer. In all climatic 
conditions, it is claimed, the feet are kept 
completely dry. The shoes are produced in 

Announcements 
one s i n ~ l e  moulding without any seams and 
are said not to crease, lose shape or  develop 
cracks. Cleaning is accomplished by rins- 
ing inside and out with warm water and , 

allowing to dry. Waffles are moulded on 
to the sole and heel to prevent slip or slide 
on greasy surfaces. Gum boots, which arc 
also being manufactured, have been designed 
to suit conditions where sterilization and 
cleanliness are necessary. They are said to 
be capable of withstanding most conditions 
and to have a very long life. Resistance to , 
all organic substances (e.g. liquid manures) 
is claimed. Like the shoes. the gum boots 
are also moulded in one piece. Repairs 
can be effected by welding. This same com- 
pany is also introducing eight inch ankle 
boots made in pvc and having similar pro- 
perties to the shoes and gum boots. 

+ * *  
' MECHANICAL Handling Equipment ' is 
the title of a brochure put out by The 
British Wedgc Wire Co. Ltd. (Wedco), War- 
rington. ' Some of our older customers' 
gays a foreword to this brochure, ' still tend 
to look upon us as manufacturers of woven 
wire belt5 and woven wire belt conveyors 
only. We also manufacture many other 
types of conveyors including elevators'. 
Examples, with illustrations, are given of 
the various types of equipment manufac- 
tured, ranging from simple link belts to 
complicated conveying and elevating gear. 
The simplest belts made are made of steel 
wire woven into a mesh rather like that of a 
wire fcnce. These are suitable only for 
the lightest loads a s  they tend to stretch 
and narrow if subjected to heavy stress. 
They can be reinforced to give a more robust 
product by passing crossrods through the 
spiral coils in the mesh. By using many 
different arrangements of wires and rods it 
is possible to obtain belts suitable for a wid2 
range of uses. Many industries appear to 
use ' Wedco ' conveyor equipment if the 
illustrations in this brochure are anything 
to go by. Food manufacturers, car manu- 
facturers, paper makers, brewers and many 
others are shown using various forms of 
this firms equipment. All equipment is 
claimed to be tailored to suit the customers 
own requirements and is installed by British 
Wedge Wire w h o  also offer a service after 
sales scheme. 
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Law 8 Company News 
Commercial Intelligence 

Increases of Capital 
S{.MMERFIEI.D R( SONS LTD. (Formeriy 

CAKRIDE S lORFS Ll D). storekeepers, warc- 
housemen. cnrricrs. dcalcrs in and manu- 
facturers of carbides. cyiinamidc and other 
chcrnicals. etc.. 55. Gordon Square. London 
WCI. increasctl by £49,000, in f 1 ordina'ry 
shares. b q o n d  the registered capital of 
f 1.000. 

Changes of Name 
MoNca 10s COKE & CHEMICAL CO. LID. 

Monckton. Barnslcy. name changed to 
Mow(-KTON (CARRONISA.I-ION) LTD.. on ?h 
January 1956. 

M o ~ c ~ ~ o r r  HOLDINC~S LTD.. Monckton. 
R;~rnclcy. name changed to MONCKTON 
COKE R: C H E A ~ I C A I .  CO. Ltd.. 36 January 1956. 

New Registrations 
G .  S. Trading Company Ltd. 

Private company (560.902). Capital £ 100 
ir? f 1 shares: T o  carry on the business of 
manufacturc.r\ of branded chcmicals, man- 
~ n a d c  fibres. plastics. surface coatings and 
fireproofing agents. adhesives, fungicides and 
chemical substances of 311 kinds ctc. Dircc- 
tors: Josenh E. B. Stone. 41 Nuns Road. 
Winchcster. and Geraint D. V. Glynn. Stn- 
tion Hill. Winchcster. Registered office : 
1 la.  Southgate Street. Winchcster, Hants. 

Enbee Products (London) Ltd. 
Private company (560.900). Capital £1.000 

i l l  €1 shares. : T o  carry on the business of 
nlanufacturers of and dcalcrs in paint re- 
moving materials and other scouring, clcan- 
ing and washing preparations ctc. Direc- 
tors: Nathan Brombcrgcr and Mrs. Susan 
A. Brombergcr of 29 Hall Lane, Upmin- 
ster, Essex. Registered office: 54 Cannon 
Street. London EC4. 

Aynsome Laboratories (Dublin) Ltd. 
Private company ( 15.955). Registered in 

Dublin. Cripital f5,000 in €1 shares. To 
carry on the business of analytical and con- 
sulting chemists ctc. 

Subscribers (each with one ordinary 
share): James Maybury. 20 Shanowen 
Drive. Santry, Dublin. and Miss Mary 
Shcehy. 10 Mount Street Crescent, Dublin. 

Company News 
Hickson & Welch(Holdings) Ltd. 

In his statement to  shareholders of  Hick- 
son & Welch(Holdings) Ltd., Mr. Bernard 
Hickson, M.Sc.. F.R.I.C., the chairman and 
managing director. said that for  the year 
ended 30 September 1955, the turnover and 
profit of Hickson & Welch Ltd., chemical 
manufacturers, were a record. T h e  chemi- 
cal manufacturing side of the group had 
made good progress and new plants which 
bcgan producing during the year had in- 
creased the earning capacity and had con- 
tributed in great measure to the year's satis- 
factory results. John W. Leitch & Co. 
Ltd.. and its subsidiary. The  Gardinol 
Chemical Co. Ltd., which were acquired in 
December 1954, had also done well during 
the year. T h e  Indian company, Hickson Sr 
Dadajee Ltd.. had been re-organized and the 
output and sales of sulphur black dye in- 
creased. Group  profit before taxation 
totalled £406.894, of which £210.323 will be 
provided for taxation. The  following ap- 
propriations have been paid o r  proposed. 
On six per cent redeemable cumulative pre- 
ference shares, £5.063. On ordinary shares; 
interim dividend of four  per cent paid 2 
June 1955, £ 12.650; proposed final dividend 
of 11 per cent, making 15 per cent for the 
year. f 34.788. 

Permoglaze Holdings Ltd. 
Earnings of the Permoglaze Holdings 

Ltd.group, manufacturers of paints, var- 
nishes and synthetic enamels. for the year 
ended 30 September 1955, totalled £204. 997. 
After deducting tax, the net surplus of 
f 103,181. which represents the Group's 
biggest ever net profit, is an increase of 
536.252 over thc previous year. The 
directors have recommended a dividend of 
15 per cent which, with the interim dividend 
of 74 per cent paid last July. makes a total 
distribution of 22f per cent against 17f per 
cent last year. 

McKechnie Brothers Ltd. 
The list of applications in connection with 

the offer for sale of 300,000 'A' ordinary 
shares of £1 each at  55s per share in 
McKcchnic Brothers Ltd., of  Widnes and 
Birmingham, closed on 9 February, the offer 
having been over-subscribed. 



452 THE CHEMICAL ACE 18 February 1956 

,Tin Research 
1955 Annual Report Published 

HE International Tin Research Council 
Thas published its ' Annual Report 1955 '. 
This contains a report of the activities of 
the council during the last year and deals 
with the progress of research work on hot- 
tinning, tinplate, soldering, electrodeposi- 
tion, metallurgy and organotin compounds. 

Two firms are now operating the direct 
chloride process for tinning cast iron. This 
process was originally developed in the 
Council's laboratory and has been described 
in Tin and Its Uses. Results indicate that 
the adhesion equals and may exceed that 
obtained by graphite-oxidation processes. . 

Information regarding the corrosion- 
resistant properties of tin has been pub- 
lished in a data sheet entitled 'The Chemi- 
cal Resistance of Tin '. Methods have been 
devised for studying the effects of corrosion 
due to condensed moisture. These methods 
have, however, lacked precision of control 
and apparatus is now being constructed to 
enable tests to be carried out on exposure 
to the controlled variations in atmospheric 
conditions that are called for by various 
specifications. 

The electrodeposition of tin and its alloys 
has received further study and the tin-zinc 
and tin-nickel alloys are gaining ground in 
industry throughout the world. Systematic 
research into the mode of action of addi- 
tion agents in tin and tin-alloy plating baths 
has continued. 

Organic Compounds 

Following their earlier discovery of the 
biocidal properties of simple trialkyltin and 
triaryltin compounds, the Organisch Chem- 
isch Instituut, TNO. Utrecht. Holland, has 
prepared compounds containing mixed aryl 
and alkyl radicals. More than 60 new com- 
pounds have been prepared. A new type of 
reaction for effecting a tin-carbon linkage 
has been discovered, and another reaction 
has been worked out for the introduction 
of more complex groups into the organotin 
molecule. 

Some dioctyltin compounds have been pre- 
pared and tested as stabilizers for pvc. They 
were found to be about as, effective as dibu- 
tyltin compounds. 

The Coundl's metallurgical researches 
have been concerned with the perfecting of 
certain techniques in the production of the 

aluminium-tin bearing which was invented 
in the Institute a year or two ago. 

The Tin Research Institute, which is con- 
trolled by the International Tin Research 
Council, is situated at Fraser Road, Peri- 
vale, Greenford, Middlesex. 

Mar king Techniques 
A BOOKLET of 34 pages entitled 'Marking 
Tqchniques' has been published by the 
Association of British Chemical Manufac- 
turers. This is a sequel to 'Marking Con- 
tainers' which the ABCM published in 1953. 
and discusses some of the problems 
encountercd in the labelling of chemical 
containers and describes the various techni- 
ques available. 

Standard labels were the subject of an 
exhibition held by the ABCM from 6 Sep- 
tember to 28 October last year and a typical 
example was reproduced in THE CHEMICAL 
AGE (1955, 73, 1222). This booklet gives 
much useful information on the design of 
lables for specific purposes and emphasizes 
the importance of employing expert advice 
before deciding size of label, type sizes etc. 
Instructions are also given for the marking- 
up of copy for the printer. 

The advantages and disadvantages of the 
different processes available, lithography, 
letterpress, screen stencilling, paper stick-on 
labels. printed adhesive tape, transfers, tie- 
on labels, stencilling etc., are described an3 
short accounts of the theory of these 
methods are given. 

Legal aspects of labelling are also dis- 
cussed and it is emphasized that expert 
advice should always be obtained when 
there is any doubt. 

Copies of the booklet can be obtained 
from the Association of British Chemical 
Manufacturers, Cecil Chambers, 86 Strand, 
London WC2, price 7s 6d post free, cash 
with order. 

Kuwait Oil Find 
A recent report in the New York Tinres 

said that what might prove to be one of 
the largest oil fields in the Middle East had 
been discovered by the Kuwait Oil Co. r.t 
Rawdartrin, near the Iraqi border. Accord- 
ing to the report a well drilled more than 
3,000 metres deep had encountered oil sand 
with a thickness of 450 metres, three times 
as thick as the oil sand in the prolific 
Bordan field in Kuwait. 
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Next Week's Events 
MONDAY 90 FEBRUARY 

RIC (London Section) 
Dartford : North-Wczt Kent College of 

Technology, Miskin Road, 7 p.m. 'The 
Infra-Red Absorption of Organic Com- 
pounds' by J .  E. Page. B.Sc., Ph.D., F.R.I.C. 

The Chemical Society 
Oxford : Physical Chemistry Laboratory, 

South Parks Road. 8.15 p.m. 'Steroid 
Hormones, Natural & Artificial' by Profcs- 
sor C. W. Shoppce, Ph.D.. D.Sc., F.R.I.C. 

Cardiff: Chemistry Department, The 
Univcrsity. 5.30 p.m. 'The Hydride Ton in 
Organic Chemistry' by Professor E. A. 
Braude. Ph.D., D.Sc.. F.R.I.C. 

SCI (Pesticides Group) 
London : Rooms of the Chemical Society. 

Burlington House, Piccadilly W1. 5.30 p.m. 
'Recent Advances in the Use of Insecticides 
in Animal Health' by J. Carmichacl. 

TUESDAY 21 FEBRUARY 

SCI (Agriculture Group) 
London: Royal College of Science, 

Imperial College, Imperial Institute Road. 
South Kensington SW7. 10.30 a.m., and 
2.15 p.m. A full-day symposium 'Some 
Cultural & Chemical A\pects of Crop 
Production'. Chairman. A. W. Marsden, 
M.Sc., D.I.C., A.R.C.S., F.R.I.C. 

The Chemical Society 
Belfast : The Queen's University, 7.15 

p.m. 'The Fischer-Tropsch Synthesis-A 
Challenge to the Physical Chemist' by Pro- 
fessor C. Kemball, M.A.. Ph.D., F.R.T.C. 

Institution of Chemical Engineers 
Chester: The Grosvcnor Hotel. 7 p.m. 

'Heat Transfer Media at Elevated Tempera- 
tures, for the Control of Reactions' by P. 
A. Rottenburg, R.A. 

Oil & Colour Chemists' Association 
London : Royal Society of Tropical 

Medicine & Hygiene. Manson House, 26 
Portland Place WI, 7 p.m. 'Instrumentation 
& Automatic Control With Applications Lo 
Resin & Varnish Manufacture' by H. T. 
Bone, A.R.I.C.. A.M.I. Chem. E.. A.L.M. 

WEDNESDAY 22 FEBRUARY 
Society of Instrument Technology 

The Chemical Society 
Dublin : Trinity College, 7.45 p.m. 'A 

Fluorocarbon Chemistry' by Dr. R. N. 
Haszeldine, M.A. 

SCI (Food Group) 
London: Rooms of The Chemical 

Society. Burlington House, Piccadilly W1, 
6.30 p.m. 'Corrosion Problems in Dairy 
Technology' by G. A. Botham, B.Sc, 
F.R.I.C.: E. C. Crossley, B.Sc.. F.R.I.C., 
F.L.S.: and J. G. Davies, B.Sc., Ph.D. 

THURSDAY 23 FEBRUARY 

The Fertiliser Society 
London : Geological Society, Burlingtm 

House. Piccadilly W l ,  2.30 p.m. 'N. P. I(. 
Residucs from Fertilisers & Farmyard 
Manure in Long-Term Experiments i t  
Rothamsted' by R. G. Warren, B.Sc. 

SCI (Yorkshire) 
Leeds: The University, 7 p.m. Third 

Hodsnian Memorial Lecture, 'New 
Developments in the Production of Town's 
Gas' by J. H. Hyde, M.Sc., M. Inst. Gas E. 

SCl (Edinburgh) 
Edinburgh : North British Hotel, 7.30 

p.m. 'Some Developments in the Study of 
Physical Adsorption' by D. H. Everett, 
M.B.E., M.A., D. Phil. 

The Chemical Society 
Abcrysthwyth: Davies Chemical Labora- 

tories. University College of Wales, 5.15 
p.m. 'Some Aspects of the Organic 
Chemistry of Phosphorus' by Professor H. 
N. Rydon. Ph.D.. D.Sc., F.R.I.C. 

FRIDAY 24 FEBRUARY 

SCI (N. Ireland) 
Belfast : Agriculture Lecture Theatre, 

7.1 5 p.m. Annual general meeting. 
The Chemical Society 

Birmingham: Chemistry Department, 
The Univcrsity. 4.30 p.m. 'Some Radiation 
Problems in Nuclear Energy Research' by 
Dr. W. Wild. 

RIC (London Section) 
London : Norwood Technical College. 

West Norwood, 6.30 p.m. 'The chemist-in 
the Detection of Crime' by J. B. Firth, 
C.R.E.. D.Sc., M.I.Chem. E.,-F.R.I.C. 

~ h e s t e r -  Board Room of chest& Rr 
District Hosvital Committee. 5 King Street. SATURDAY 25 FEBRUARY 

7 p.m.  ass Spectrometers*, by ~ i t r o ~ o l i -  Institution of Chemical Engineers 
tan Vickers Ltd. Manchester : Reynolds Hall, College of 
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Owing t o  its great tendency t o  form 1 
stable water-soluble complexes with heavy I 

metal ions, Sequestrol (ethylene diamine 
tetra-acetic acid Geigy) can prevent the i K?AU(& 
precip~tation of many normally insoluble 
substances such as calcium carbonate, I SEQUESTRm 
barium sulphate, etc., etc. For this reason 
it is o f  great value in eliminating incom- I " k d a h h ~  
patibilities in pharmaceuticals, preventing 

I 
I 

haze add sludge formation, control l~ng 
- I 

the effects of  water hardness and many 
similar applicatiqns. 

I 

THf G E l G Y  C O M P A N Y  LTD - R h o d e s  . 
EZI 
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C L A S S I F I E D  

SITUATIONS VACANT 

TAc angngmnt of persons answen'ng thcsc advertismntd 
must be made through a Local Ofice of the Minisinj of 
Labour or a Scheduled Employment Ageney if the applicant 
it a man ageil 18-64 inclusive, or a woman aged 18-59 
inclusive, unless he or she, or the employnunt, is szcepled 
from the provisions of the Notifications o Vacancies 
Order, 1952. 

NALYTICAL CHEMISTS. required by THE POWER A GAS CORPORATION LTD., Stockton-on-Tees. 
Ap licants should be below 35 years of age and have 
halexperience of Inorganic Analysis and preferably be of 
H.N.C. standard. Permanent and pensionable positions. 
Salary according to qr~alifirations and experience. 
Application forms from STAFF I'EBSONNEL DEPART- 
MENT a t  the above address. 

XPERIMENTAL OFFICERS AND ASSISTANT 
EXPERIMENTAL OFFICERS in v:trio~~s (:ovcrn- 

nlent I )t!l~:~rt,rnents. The ('ivil Servia: ('olnmisrioners 
invite :~l~]~li( ';~tions for ~PIIR~~II :LI I IP  1)osts. Al)l)lic:~tions 
nwy be :~c:ct.[)tctl 111) to :<lst. J)t.rrr~ll~cr, 1956, bnt forms 
s11011ltl I)(, rt.t,nrnctl as soon as possil)le ;r8 :in rarlicr 
closing d;~te I I I ; L ~  be announced either for t,l~e cornprt ition 
ns i i  wl~olt! or in one or rrtorc. xn1)jccts. 

The posts are divided t)etween following lrmin grollps 
~ tnd  wl~jet:t~n (a) Mitt,l1etnat.ic;11 and I'l~ysical Sciencer, 
(1)) (:hc?~uistry and Metalh~rgy. (c) I<iologinal Sciences, 
(ti) Engineering xr~l)jec:t,s :tnd ( P )  .Miscrllanrous (inr:luding 
1..g. (:rology. J,il~rnry 11nd l't?i~hnir:rl Inforniatiori 
Services). 'I'wo ir1clivit1u:tl V~LCILI IC~CS  for Assistant 
Experin~entirl Ofit-era exist in the N~rt~nre ('onxervanry. 
one on recording changes in veget;~tion and t l ~ e  other on 
soil invert,rbr;ttes. 

AGE LIMITS : For I3x~leri11~t~11tal Oflie~rs, a t  leavt Pti 
:tnd under :I1 on :<lst l)ecen~l)cr, l!)5(i ; for Assistant, 
ICxpcrimental Officers a t  least 1s  and under 28 on Wlst. 
1)ecernher. 11)6(i. Extension for mgular service in H.31. 
1"orces. Candidates aged 81 or over wit.h specialise(l 

RM~TRONG SIDDELEY MOTORS llavP vnmnev experience for Experl~nentill Ofi~crr pert3 ma) 11e fi------.-. . ---- ---- .-. - .-.- ..~ 
for a SENIOR CHEMIST in their Cheruicai ~aboiut6r". 

This is a new position of unusual resl)onsit)ilit,y, since t,he 
successful applicant would be expectetl to t,:tke chargc! 
of chemical work and be direct,ly responsible t,o the Chief 
Chemist. A Degree in Chcrnistry is essential, alt,ho~~gh in 
certain circumstances an Honours Jlegree in general 
science would be acceptable. Apl~licallts should be over 
25 and have had previous experience in execlit,ive 
positions. The position carries commensr~rate salary and 
senior executive status. Appli~rttioll~ will be t,reated in 
strictest confidence and should be sent to t.he TIECHNJ- 
CAL PERSONNEI, MANAGXI<, ARMSTRON(4 
SIDDELEY MOTORS, COVENTRY quoting Heferrnre 
= n , T ^ L  

:~dmitted. 
(:;tndidateu must have a t  lead one of :% numhrr of 

speaifiecl qnalitleationx. F:xaml~les are Higher School 
0ertific;tte. (:enera1 (:ertificate of Rdocat,ion. Scottish 
T,eaving Certiflci~tr, Scottish T!niversit,ieu I'reliminary 
I~:xamination, Nort,hern Ireland Seni!,r Certiflcate (all in 
approl~riate s~~l)ject.s and at  ;tl~propr~ate levels). H i g h ~ r  
Ntit,ional (:ert,ifi(::tte, IJnivt~rsity dryree. Candidatt.~ 
taking t,heir exarnir~ations in IO5u may he admitted. 
Ciindi(1ates wit,hol~t s~rch t~ui~lifie~t,~ons nlay be admitted 
exce~~tio~ially on evidence of s~rit:~hle experience. In  
ger~er;tl a higher st.sncl;trd of ~~~~~~~~~~~~ation will be looke(1 
fbr in the older car~ditliites th:~n in the yo~lnger one-. 

SALARY  lon nil or^) :- a w l b a v .  ~ - - - -  

1Cxperimer;tal Olticer £7!)0L£9fiO (men) ; £706-£$6(i 

C H E M I S T  with B.Sc (Hons) or A.R.I.C. and some 

years practical experience of metal and inorganic 

analysis required for skilled non-routine analysis and 

research on analytical methods. Salary £720 a t  24 and 

£1,200 a t  32. Pension and l i e  assurance. Please reply 

stating reference C.A. 52; and full details to staff 

OfBcer, c/o BOX. NO. C.A. 2459. THE CHEMICAL AGE 

154, FLEET STREET. LONDON, E.C.4. 

REQUIRED FOR PERMANENT POSITIONS IN U.S.A. 
IN FIELD OF PLASTICS AND PLASTIC 

INTERMEDIATES 
HEMICAL ENGINEERS and ORGANIC, PHYSICAL C and POLYMER CHEMISTS with excellent university 

training. All but chemical engineers should have or soon 
expect Ph.D. degree or equivalent. Further academic or 
industrial experience desirable. Age 25 to 30. 

Chemists will make physico-chemical studies requiring 
initiative and imagination. Engineers will study design, 
development and operational problems. Salaries com- 
mensurate witli aee and exnerience and accordine to 

(wonler~). 
Assistant Experimental 0flic.c.r. E820 (at age 18) ti1 

£700 (men), $328 (women). Starting pay up to £375 
(men) or 5641 (wornen) at  26 or over. Somewhat lower 
ollt,side London. I'ron~otion prospeet,~. W O ~ ~ I I ' L  scalr*~ 
I~eing improved under equal pay scl~erne. 

lkrther pnrt,iculars from (!ivil Service Commission, 
ScirritiAc Branch, YO, Old I l~~rl i~igton Street, London, 
W.1., quoting No. S94-95/66. 866511 00/EP/1/56. 

T ECHNICAL SALES REPRESENTATIVE to travel 
CONTINNNTAL LGUJLOI'IC (Exchlding iron curtain 

countries) required by public company in North West 
Engl:lnd ~~i:lnnf:~ctnrinp~g raw nuaterials for t8he rubber 
industry. 'I'his is a respot~sihle post offering plenty of 
scopc: for advancen~ent, ant1 c;tlls fi)r a young man of 
30-35 possessing o~~tstanding personality energy and 
drive with the confldence and ;tt)ility to negotiate! 11usiness 
a t  high level. Int,rociuctions to the territory will be pro- 
vided in the first, instance and the nucrrssfi~l applicant 
will he requireti to ~~ndcrtrlke tourx of 4-6 weeks duration 
ant1 in all to spend n.pproximnt~$y 2/:irds of his time 
t,mv~llinrr nhroad. Annlit:ations. whlch will he treated in . . . . -. -. . . - . - - - 

st,rict confldence, ait!'i;~vitrcl froin n ~ e n  witli a knowledge 
of languages particularly (:erlnan and French together 
with tec:hnical :~nd/or comrnerci:tl experience in the rubl)er 
ind~~stry.  Salary in arconlanrc with experience and 
rl~~alitlcat.io~ls. Ceneroos Staff I%onlls and Pension 
S(:hrmes in operation. l'rescnt atall' aware of the 
varancy. Apply, BOX NO. C.A. 8460, THE CHEMICAL 
AGE, 154, FLEET STREET, LONDON, E.C.4. 

U S.A. scales. LAB0,RATORY ASSISTANT, flnisl~etl Natlonal Servlcr 
Apply in writing stating qualiflcations, intention to recl~nred for interesting work in control laboratory, 

emigrate and age, to :- good prospects, penhion ~rherne, free canteen. Apply 111 

E. I. DU PONT DE NEMOURS & CO., 
writing with details of age, experience and salan 
required, TO CHIEF CHEMIST, A. IBBETSON & CO. 

BUSH HOUSE, ALDWYCH, LONDON, W.C.2. LTD., STEVENAGE, HERTS. 
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GLASSBLOWER required by  the  ATOMIC WEAPONS 
RESEARCH ESTABLISHMENT. ALDERMASTON. 

BERKS, in thc. ~ rac l e  of SENIOR SCIENTIFIC ASSISTANT; 
('anditlaten s l ~ o ~ ~ l d  I~avc  ut.vrr:ll years' eal~$.ric.nt.t- in 111~. 
~rr i r l i i~~y and axxe~nl~ly of high v n c ~ r u n ~  ul:r~x r~l~l)nratrrr. 
wit11 .;ome exl>rrit.rlca in 1.11~ fi~hric:rt.ion Of ~nct,i~l-to-gliirs 
seala. Ponsexsior~ of a aenrritl Certificate of ICdlrcntion ;IL 
Ordinary 1rvt.l would be a n  ;~dv:rnt.;iye. 
SALARY. f.1118-$843 p.11. (at. present the rate8 for 
wornrrl ;ire slightly lower.) (:ont,rib~~tory Superannuation 
scllrnle. Married olfi(!eerx now l i v i ~ ~ g  c~utside the F:xtablish- 
mr r~ t ' s  transport nren will he elip!il~lc for housing on one 
of the Aut,l~orit,y'u estates ; iilt.ernatively ~ssistanctfi 
towards legnl es[~rnxen incurred in houxe ~)nrcl~nne nlay 
l)c availal)l~b ; u ~ ~ l i l  I~ousccl n lodging allownnce lnny be 
payablr. 

l teqr~ests for a l ) l~l l ra t io l~ forms by  POSTCARD t o  tllr 
SENIOR 1tF;CHI'ITMF:NT OFFI(:EI1 :it t l r ~  above 
addrr.9. Q ~ ~ o t e  rt.frrrt~rr 1032/:<8 

FOR SALE 

RAND New COCHRAN Vertical and ECONOMIC B :  Self-contained STEAM BOILERS in stock, also 
all sizes reconditio~~ed nud guaranteed. List on 
request. 

STAINLESS STEEL TANKS, PANS. CONDENSERS, 
PLATES. VALVES AND COCKS. Very wide 
s r l t~ t ion .  

4 rlrw ALUMINIUM CONDENSERS, 14 f t .  long, 2ft. 3 in. 
din.. :<HI% ~,IIIJPS 3 in. o.d. 

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

I'IIOIIP : ('oIt!ford 0271/2. 

BAKER PERKINS MIXER, ' Z ' Illndes, T ip l~ i r~g  Trough 
21" A 21" 20" wit11 5 I{ 1'. A (:. Motor. 
MORTON NO. 3 DUPLEX MIXER. 2-S~1eed\, ' Z ' 
1:liidt. u ~ t l l  4 H 1' %111tt1r 
hOBART SO :SO Qrt I l t~ t :~ r l~ah le  13owl :I-Speetl Electrit~ 
U l\r2r 

CARDNER 100 111s. Siftrr-Mixer. 
STAINESS STEEL 125 gnllvrl IVnter Jacketed I'itn with 
I.:lo,.trlv <tirrnr . . . . . . . . , . . , . . 
STAINLESS STEEL 120 gnllon Itc!c.t,. TANKS, on Trolleys. 
REVOLVING DRUM MIXER 6' ..( 2' 4". 
HORIZONTAL MIXER \\.ili~ Tilting ' l. ' Trollgh 4' .. 
1 *" . I h" irrltl I ' i ~ i l ~ l l ~  I l l i ~ d ~ ~ i .  
PHOS. BRONZE PASTE MIXER I;" x 19'' x 25" wit11 
.I:ickrt. 
STAINLESS STEEL I)oI~IIII. ' % ' IUadrd Tipl~ing Mixrr 
:iI)o!~t 00 giillons, 
WINKWORTH MACHINERY LTD., (15 High Street, 
st; l lrl t*~. 'Ff.1. l l l l~ i .  

HARCOAL, ANIMAL AND VEGETABLE 
Chorticllltural. I~urnirlg, f l l t c r ~ n ~ ,  disinfecting, 
medicinal. insulating; nlno lumps gro11r111 and grnr~r~lated ; 
established 1830 ; contriirtors t o  N.hl. C:overnrnent.-- 
THOS. HILL-JONES, LTD., " INVICTA " WORKS, 
BOW COMMON LANE, LONDON, E;, TELEGRAMS : 
" HILL-JONES, BOCHURCH LONDON. TELEPHONE : 
3285 EAST. 

PHONE 98 STAINES. 
( ' r w ~ )  .5,000 gall. 1st x XI CYL. TANKS. S.S. EMULSI- 
FIERS or MIXING ARMS f ,  +, 1 ant1 2 H.1'. A.C. (Unused) 
ELEC. STIRRING ARMS f H.P./350 IL.Y.M./A.C. 2,400 
?all. CYL. GLASS LINED TANK. S.S. JAC. MIXERS 
39' x 32" a r ~ d  40" ..: 24". OVENS. AUTOCLAVES. 
CONDENSERS, MIXERS, PUMPS, P A N S . - H ~ ~ - R ~ ' S - P ~ ~ :  
HARRY H. GARDAM & CO. LTD.. 

MORTON, SON AND WARD, LIMITED, 
STAINLESS STEEL VESSELS 

ESSELS of all shapes and sizes, jacketed o r  unjacketed v - .  wrth stainless steel mixing gear t o  requirements ; 
also stainless steel storage tanks and  vacuum 
vessels. 

" MORWARD *' '' U '*-shaped TROUGH MIXERS - 
1111 to 2 tons in stainless steel, with agitators, s c ro l  
or paddle type, jncketed or unjacketed. 

Stainless Steel TROUGHS, TANKS and CYLINDERS 
made to reqoiremrnts. 

These iterns can also be fabricated in mild steel. 

JACKETED PANS 
100g., 150g.. and 200g.. new in  mild steel, for 100 lb. 

p.s.1. w.p.-with o r  without mixing gear. 
3 cwt. TROUGH MIXERS by  CHALMERS and GARDNER 

-stainless steel lined troughs. 
sop., 75g. and 100 g. I~eirvy duty  MIXERS by FALLOWS 

and BATES. Agitators driven through bevel 
gears. fro111 fast and loose plllley. 

200p. cast-rrot~ JACKETED MIXING VESSEL with 
nickel-cl~ronle ilri[)ellor t\.i)e agitator driven 
through bevel gears from fast and loose pulley. 

BROADBENT HYDRO EXTRACTORS 
21" EQUAL TO NEW, galvanized baskets, electrical1y 

driven through centrifugal clutch or belt driven. 
Safety inter-locks. 

PUMPS 
Selection of new MONO and second-l~and Pumps in  

stock-2 ill. t o  5 in. 

Inquiries Invltsd. 
MORTON, SON AND WARD, LIMITED, 

WALK MILL, 
DOBCROSS, NEAR OLDHAM, 

I,:rncs. 
I'l~one : Sirtldleworth 437. 

ONE-Thatex Kuhher Ball JIill, type R.35, 3' 6" x 
:I' (I", complet,e with lnot,or drive and grinding media. 
I l r l ~ l y  :-GEORGE COHEN SONS & CO. LTD. 

WOOD LAND, LONDON, W.12. 
Tr1 : S I ~ ~ ~ ~ l l e r t l s  1l11sh 2070 and 

STANNINGLEY, NR. LEEDS 
'Pel : I'11(1scy 2241. 

1 S.J. WERNER MIXER-with pan approximately 
2 ft. by 2 ft., of the tilting type. 

2-S.J. CAST-IRON FILTER PRESSES-each with 
38 s.j. plates and 39 frames, cake size 2 ft .  4 in. 
square. 

S ~ v e r a l  Johnson CAST-IRON FILTER PRESSES- 
various sizes and tvnrs. 

" A  - 
GARDNER MIXERS and Mixers and Sifters combined. 
0 Cox SINGLE-ROLL EDGE RUNNER MILLS-belt 

driverr. 
HYDRO EXTRACTORS-24 in., 30 in. and 36 in. 
2-18 in. KEK PLATE MILLS-with feeders, delivery 

bins, motors and  entablatrrre.. 
2-No. 4 SUPER MIRACLE MILLS-with motors and 

starters. 
l-No. 2 STANDARD MIRACLE M I L G w i t h  30 h.p. 

motor. 
l-No. 1 ditto. 
2 Single Effect EVAPORATORS by Scott-with pumps 

and motors. 
3 Copper-lined S.J. PANS-60 Ib. pressure. 

RICHARD SIZER, LIMITED, 
ENGINEERS. 

HULL. 
Tel : HULL CENTRAL 81748. 
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The Baker Perkins " Simplex*' 
Bottom Discharge Mixer finds 
widespread application for mix- 
ing  and blending powders, 
pastes and slurries and it is 
made in a range of standard sizes. 

Illustrated here i s  the size 14 
wi th a batch capacity of44 gallons 
(200 litres): it has a mixing 
trough jacketed for temperature 
control and is also suitable for 
operating under vacuum - an 
example of how the basic design 
may be vaned t o  meet individual 
processing requirements. 
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CHEMICAL PLANT 
& PROCESSES 

The Kestner organisation serves many industries. 
In fact, wherever chemicals are manufactured o r  
used it i s  more than likely that you wi l l  find some 
Kestner plant-it may be a st irrer o r  other small 
item-it may be a large spray drier o r  the entire 
process plant. Whatever it be, large o r  small, you 
wi l l  find it doing " a  good job." 

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

ACID HANDLING ACID RECOVERY PLANT DRYING 
PLANT EVAPORATION PLANT FLUID HEAT TRANSMISSION 
SYSTEMS GAS ABSORPTION 8 REACTION SYSTEMS ISOLECTRIC 
SYSTEM FOR PROCESS HEATING KEEBUSH LABORATORY 
8 PILOT PLANTS STIRRERS 8 MIXING EQUIPMENT 

The Chemical Kesgner'~ Engineers Laboratory Double Effect Evaporator 

KESTNER EVAPORATOR & ENGINEERING CO., LTD. 5 GROSVENOR GARDENS, LONDON, S.W.l 
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Solid Round Glass Beads 
BALLOTINI 
i n  c l e a r  a n d  c o l o u r e d  g l a s s  

, from 
- 

to 12mm. (approx. 4") 
Stocks kept in most sizes 

Glass  3louldings 
tcnd Precision 
Ground G l a s s  
I I a l l s  t o  instructions 
up t o  2" diameter 

THE ENGLISH GLASS CO. LTD., 
EMPIRE ROAD, LEICESTER 

Telephone : Le~cester 23.18112 Telegrams : Mouldinps. Leicester 

I CHEMICALS FROM C O A L  1 

NAPHTHIILENE : hot pressed 
crude whizzed 

ANTHRACENE : 40145% 
crude paste 

Enquiries to -: 
U N J T E D  C O K E  & C H E M I C A L S  C O M P A N Y  L T D ,  

REI (SALES DEPARTMENT 34) 34, Collegiate Crescent, Sheflield, 10 
Telephone : Shefleld 63025 Telegrams : ' Unichem' Sheseeld 

conwnlts PP 
UCC.4 
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