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PRACTICALLY INDESTRUCTIBLE, CHEAPER & SUPERIOR T O  LEAD A N D  OTHER MATERIALS 

Enquiries Welcomed - 
B. WHITAKER & S O N S ,  LTD. 

ST. STEPHENS HOUSE, WESTMINSTER 
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A

BROTHERHOOD
Air, Gas and Refrigerating

Compressors
For the manufacture of

ARTIFICIAL FERTILISERS and other CHEMICALS

Also
STEAM TURBINES
STEAM ENGINES
GENERATING SETS

Literature describing Brotherhood Products available on request



THE CHEMICAL AGE 4 July 1953 

S 

These new Shell products have 

J many important applications in Industry. 
/"sJ' F o r  example : a s  SOLVENTS in the 

/ra*' i" 
I manufacture o f  lacquers, plastics, leathercloth 

and polishes ; a s  CLEANING AND 

DEHYDRATING AGENTS in the  photographic 

printing and  electroplating trades. 

I.P.S.1 specification 

PURITY: 99% Isopropyl Alcohol by weight. 
SPECIFIC GRAVITY a t  2O0/2OoC : 
0.785-0.790. 
COLOUR: Water White. 
DISTILLATlON RANGE (A.S.T.M. D268) : 
Minimum 95%, 81-83'C. 
NON-VOLATILE MATTER : Maximum 
0.01% weight. 

1 I I.P.S.2 specification 

PURITY: Minimum 85% Isopropyl Alcohol 
by weight. 
SPECIFIC GRAVITY: a t  2OJ/2OiC: 0.815-0.820 
COLOUR: Water White. 
DISTILLATION RANGE (A.S.T.M. D268) : 
Minimum 95%. 78-81°C. 
NON-VOLATILE MATTER : Maximum 
0.01 % weight. 

Shell Chemicals Limited, 105-109 Strand, London, W.C.2. Tel:  Temple Bar 4455 
(DISTRIBUTORS) \ 

Divisional Wfices: Walter House. Bedford Street.  oho on. W.C.2. Tel: Temple Bar 4455. 42 Deansgate. Mancnester. a. 
TeI: Demrgate 6451. Clarence Chambers. 39 Corpqration Street. Birmingham 2. Tel: Midland 6954. 28 St. Enoch 
Square, Glasgow. C.I. Tel: Glasgow Central 9561. 53 Middle Abbey Street. Dublin.  el! Dublin 45775. A3 
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for supplies and prompt scrvicc write t o :  

C H E M I C A L S  D I V I S I O N  

T H E  B R I T I S H  O X Y G E N  C O  L T D  
V I G O  L A N E  C H E S T E R - L E - S T R E E T  CO. D U R H A M  

T e l e p h o n e :  BIRTZLY 145 
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F O R  I N D U S T R Y  

HYDROGEN PEROXIDE 
PEROXYGEN C O M P O U N D S  including: 

b d i u m  Percarbonate Sodium Perborate 

Urea  Hydrogen Peroxide Persulphates 

Benzoyl Peroxide and other Organic Peroxides 

BARIUM COMPOUNDS 
including: 

Blanc Fixe Bar ium Carbonate Precipitated 
Bar ium Chloride Bar ium Hydrate 

Sodium Sulphide Sulphated Fatty Alcohols 

Sodium Metasilicate De te rgen ts  

on 4390. Telegrams : Laporte, Luton. 

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

Tantiron is manufactured into Pumps, Valves. 
Dephlegmators, Pipes. Cocks, Absorption Towers, 
pais, p sac ti on Vessels, Coolers, etc: 
Tantiron resists mart o f  the known persistent corrosive 
agents. Tantiron Pipes. Valves and Fittings are subject to  a 
hydraulic test before despatch and test certificates 
furnished when requested. 

- 
L E N N O X  F O U N D R Y  CO., LTD., 

Tant i ron  Foundry. Glenvi l le ~ r o v h ,  London. S.E.8. 
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'.Karbatc" Shell I 

l L E t T R O D E S  L I M I T E D  i 
GRANGE MILL LANE WINCOBANK . SHEFFIELD 
Pl anr Rrlhrlh.lm 4836 (4 Itnc ., Grams Ucclrade.. ShnfRnld 

< BRITAIN'S LARGEST MANUFACTURERS OF G ~ A P H I T E  ELECTRODES & ANODES j 
6 

Visit Stand N o .  19. R o w  A, G r a n d  H a l l .  G r o u n d  F l o w .  O l y m p i a ,  London, at the Engineering. Marine. 
Welding,& Chemical Plant Exhibition - 3rd September t o  17th September. 
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CHEMICAL P L A N T  
R- PROCESSES 

The Kestner organisation serves many 
industries. In fact, wherever 
chemicals are manufactured o r  used 
it IS more than likely that you wtll 
find some Kestner plant-it may be 
a stirrer o r  other small item-~t may 
be a large spray drier o r  the entire 
process plant. Whatever ~t be, 
large o r  small, you wi l l  find ~t do~ng 
" a good job." 

AClD HANDLING . AClD RECOVERY 
PLANT . AIR & GAS DRIERS . DRYING 
PLANT . ELECTRIC HEATING-ISO- 
LECTRIC SYSTEM FOR PROCESS 
HEATING . FLUID HEAT TRANSMISSION 
SYSTEMS . EVAPORATION PLANT . GAS 
ABSORPTION & REACTION SYSTEMS 
KEEBUSH . LABORATORY & PILOT K e ~ t n ~ r ' s  Engineerr PLANTS . STIRRERS nlxING 
EQUIPMENT . SULPHUR BURNERS 

5 ,  GROSVENOR GARDENS,  LONDON,  S.W. l  
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Sulphuric Acid Absorbers 
in use overseas 

66 QUICKFIT " 
leads the 

World 
in the manufacture 

and design of Industrial 

Plant in Glass 

This is not an idle boast. "Quickfit" 

glass plant is recognised by leading 

chemists and industrialists the world 

over as second t o  none. The reason for its 

popularity is not hard t o  find. "Quickfit" 

glass units are adaptable, compact, light, yet 

strong. Our  experts can design and erect 

special plant, i f  necessary, t o  meet a particular 

need. Glass plant is being used by a rapidly 

increasing number of large firms at home and 

abroad for industrial production. Glass 

eliminates corrosion and its transparency 

enables the whole manufacturing piocess t o  be 

kept under observation. Trouble can be 

located at once and put right with the minimum 

of delay. Wr i te  t o  us to-day about your 

requirements. W e  shall be happy t o  advise 

you on the most economical method of 

converting your plant t o  glass. 

QUICKFIT & QUARTZ LTD. 
INTERCHANGEABLE LABORATORY GLASSWARE - .INDUSTRIAL PLANT IN GLASS 

Orders & Enquiries to : Dept. Q.E., " Quickfit Works,  H e a r t  of Stone, Staffs, Phone: Stone 481 
Wead Ofice : I, Albemarle Street, London, W. I. 
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* "HIGHER INDUSTRIAL 

PRODUCTION WITH ELECTRIC1 

* "LIGHTING IN INDUSTRY " 

* "MATERIALS HANDLING 

IN INDUSTRY" 

1 ./ * "ELECTRIC RESISTANCE HEATING" 

3 ~ 4 p  
BOOKS ON 

Industrial Productivity 
P RODUCTIMTY is one of the vital pro- 

blems affecting Britain today. One 
way to  increase productivity is t o  put 
POWER a t  a man's disposal ; and the 
best way t o  d o  this is with electricity. 

As a contribution to  the solution of 
this problem, the British Electrical 
Development Association is now pub- 
lishing a new series of books for 
management and executives in In- 
dustry. The first four are now available : 
" Higher Industrial Production with 
Electricity " describes a wide variety of 
modern production methods ; "Lighting 
in Industry" shows how lighting can 
affect individual output, how its 
effectiveness can be assessed, and how 
improvements can be made; "Materials 

Handling in Industry " shows the way 
t o  increased productivity by improved 
handling; and " Electric Resistance 
Heating" indicates where, and how, 
this unique method of producing heat 
without combustion can be applied. 

The post-free price of each of the 
books is 91- and copies can be obtained 
from the British Electrical Development 
Association, 2 Savoy Hill, London, 
W.C.2, or from your Electricity Board. 

The Association has produced a 
film called " A Case for Handling" 
which illustrates by practical demon- 
stration the vital part that improved 
materials handling can play in all 
industries. It runs for 32 minutes, 
and is available on free loan. 
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'F&/f 2 a[[ BriLish 
VACUUM PUMPS 

All Types and Sizes for 
All Duties 

Wet and Dry Pumps 

Reciprocating and Rotary 

Single and Two-stage 
2: High Vacuum Pumps fi r': Fi 

List No. 3342 

" N O R D A C "  REGD. 

SOFT RUBBER LINING OF OLD 
OR NEW TANKS AT OUR WORKS 

O R  O N  SITE 

" V U L C O F E R R A N "  REcD. 

SPECIAL EBONITE LINING FOR 
H IGH TEMPERATURE WORK 

DESIGN A N D  CONSTRUCTION OF SPECIAL PURPOSE 
PLANT A SPECIALITY 

N O R D A C  L I M I T E D  
COWLEY MILL ROAD, 

UXBRIDGE, MIDDLESEX. 
TELEGRAMS; " NORDAC." UXBRIDGE. 'PHONE: UXBRIDGE 5131 
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BOUVERIE HOUSE 154 F'LEET STREET LONDON E.C.4. 
Telegrams : ALLANGAS FLEET LONDON Telephone : CENTRAL 3212 (26 lines) 
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Colonial Progress 

T HE importance of the British 
Colonia'l territories to the sterling 
area as a whole is not widely 

appreciated. With the passing of the 
60-called 'Korea boom,' demand and 
prices for many colonial exports of raw 
or primary . materials fell in 1952. 
Despite this ,a trade balance with the 
non-sterling area of f 132,000,000 is 
provisionally estimated for 1952, a 
smaller sum than f205,000,000 and 
£ 197,000,000 in 1950 and 1951 respec- 
tively, but an exceedingly important 
contribution nevertheless. The fact that 
the balance of payments with the sterling 
area itself is in the red to the extent of 
£80,000,000 matters much less; a negative 
balance is, indeed, a normal feature. 
This economic information is to be 
found in 'The Colonial Territories, 
1952-53,' a recent Command Paper 
(HMSO, 158 pp., 5s.) It might well 
have been more firmly emphasised. 

It is almost certainly an error in left- 
wing thought to assume that the pro- 
vision of education and other social 
services must dominate colonial pro- 
gress. These bring the full bitterness of 
frustration if they are not accompanied 

by material forms of development. 
with industrial expansion and all the 
opportunities that flow from it. Judg- 
ment will seek with difficulty a better 
touchstone than the listing of technical 
or technological developments in this 
latest annual report of colonial progress. 
Our task is to see that both the colonial 
territories and their native populations 
steadily earn more. Merely to continue 
mining the same raw materials and rely- 
ing upon the same exportable and 
specialised crops (e.g., Malaya's rubber 
of Kenya's pyrethrum) is not enough. 

Minerals which have been exported in 
growing quantities in recent years 
are ba,uxite, chrome ore, copper, man- 
ganese ore, petroleum, and pyrites. For 
these the increased tonnages were being 
well maintained in 1952. a fairly reliable 
sign that expansion was not resting upon 
the short-lived impetus of the Korean 
crisis. Of the fibres, raw cotton and sisal 
are steadily rising. Pyrethrum is main- 
taining about twice its pre-war demand. 
Rubber. even if it has dropped back 
from the peak Korean years, is more 
than 5oeper cent up on pre-war tonnages. 

It is certainly a sign of active develop- 
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ment that some of the major items that
are imported are steadily increasing.
Each year in the 1950-52 period has
seen a st~ady rise in cement imports
(mainly from the UK); the annual rises
in expenditure on machinery show even
more marked increases (again mainly
from the UK). The cement picture will
change. A new cement factory in
Jamaica started production in 1952 and
is already' well on the way to its planned
output of 100,000 tons per annum: A
factory of about half this capacity is to
be opened this year in Uganda. In 1954
one of the same size as that in Jamaica
will open in Trinidad. A Malayan
factory will be in production shortly; a
factory in Kenya is now being built.
Others are planned for the Gold Coast
and Nigeria. In five years' time these
factories should be making sharp inroads
into the import tonnage for cement,
which was over l-} million tons in 1952.
To aim at greater- self-sufficiency in this
bulky material is sound technico­
economics.

For vigorous expansion, however, it is
preferable to look for developments of
new resources that are likely to add to
the export trade of the colonial countries.
A first shipment of bauxite was made
from Jamaica in 1952 and an alumina
plant there has passed its first stages in
construction. Twenty-four new oil-wells

On Other Pages

were drilled in Brunei and all but three
struck oil; oil-drilling in Nigeria has so
far lken unfruitful, but it is continuing.
American and Canadian companies are
oil prospecting in Barbados, the
Bahamas, Somaliland, and Jamaica. In
all territories uranium ores are being
sought; during 1952 11,000 samples were
examined in London. Small amounts of
uranium-bearing ores have been proved
in one of the copper-mining areas of
Northern Rhodesia. Several new sources
of niobium were discovered in Nigeria,
Nyasaland, and Northern Rhodesia. and
uranium is associated with the Nigerian
source. In Uganda what is called the
Sukulu complex-a mineral containing
niobium, apatite, and magnetite-is
already the basis of a project in which
three prominent mining companies have
joined interest. The UK Govern;m:nt
has given a five-year contract to Uganda
producers to stimulate the production of
tungsten. All these projects or prospects
have the right ring. The combined
hydro-electric and aluminium scheme for
the Gold Coast cannot yet be claimed
as a development. for the final decision
still awaits the verdict of a Preparatory
Commission; if this could be listed as an
actuality of the colonial year reviewed.
the total record of new resource develop­
ment would be exceptionally praise­
worthy.
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Notes & Comments 
' Challenge to Britain ' 

T HE Labour Party's latest manifesto . 
pays the chemical industry the com- 
pliment of special selection. I t  is 

foolish to disregard this because for the 
moment the Labour Party is in opposi- 
tion and the Conservative Government 
seems firmly entrenched despite its small 
majority. No  pendulum swings more 
assuredly than the political pendulum. 
A stated aim of the Labour Party is 
this: ' T o  establish positive control over 
the size and direction of the chemical 
industry's investment programme, and to 
overcome the dangers inherent in private 
monopoly power, a substantial degree of 
public ownership is required. This will 
be achieved in a way that will not disturb 
the smooth functioning of the industry a t  
home o r  abroad . . . Final decisions as 
to the boundaries of public ownership 
must rest on technical and administrative 
considerations. A Labour Government 
will obtain from the industry itself such 
information and records as will enable 
it to determine the most appropriate 
sections to be acquired, and the most 
appropriate methods of acquiring them.' 

Time to Woo is NOW 

N 0 DOUBT a chemical business 
could get odds quoted, o r  an 
insurance rate estimated. on the risk 

of 'appropriation.' But the odds might 
change if the economic background of 
industry changed. as indeed it is now 
changing with the index of commodity 
prices under its pre-Korean and (then) 
the lowest post-war point. Is the chemical 
industry developing its public relations 
activities sufficiently widely or  vigorously 
so that a more informed public opinion 
can play its part in resisting the threat 
of nationalisation ? When the threat has 
closer reality, it is too late to start woo- 
ing the public. The Americans-whose 
risks of State interference are of a some- 
what different and gentler kind-have 
been less apathetic. The Manufacturing 
Chemists' Association published a 
'Chemical Industry Facts Book' this 

)I 

May-priced a t  $1 a -copy-with 108 
pages, a book not intended primarily for  
those in the industry and telling in three 
sections how the US chemical industry 
grew, how it now operates, and what its 
products mean in everyday life. How far 
away from a similar effort in publicity is 
our own chemical industry? How far 
off is the next swing in party politics? 
The total employee force of the industry 
is relatively small. People are not very 
concerned about the nationalisation of 
industries they themselves d o  not work 
in and about which they ,know little o r  
nothing. 

Sulg hur Recovery 

I N the latest Fuel Research Board 
Report, good progress is reported for 
sulphur recovery from flue gases. Only 

at  the Battersea and Fulham power sta- 
tions are full-scale sulphur removal pro- 
cesses operated and these d o  not recover 
the sulphur in useful form; all that is 
achieved is pollution reduction. Further- 
more, it is said that these processes 
'involve a cost equivalent to 7 to 10 shil- 
lings on every ton of coal burnt under the 
boilers'. What is known as the Fulham- 
Simon-Carves process, the removal of 
sulphur from flue gases by means of 
crude concentrated ammonia liquor (from 
gas works), has been investigated on both 
the laboratory and pilot-plant scale. It 
has been shown that more than 90 per cent 
of the sulphur can be removed and 
recovered in useful form, partly as am- 
monium sulphate and partly as elemental 
sulphur. Preliminary assessment of costs 
would seem highly encouraging, for it is 
said that the recovery process should be 
operable a t  a much lower cost than either 
of the sulphur-removal processes already 
used in the two London power stations. 
T o  quote the Report: 'A stage has been 
reached a t  which it is desirable that the 
process should be tried out with much 
larger pilot plant to obtain design and 
cost data for full-scale operation. This is 
a questlon mainly for the British Electri- 
city Authority. who are considering the 
matter.' . 
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A National Necessity 

I T is to be hoped that the BE.4.s con- 
siderations will be both prompt and 
widely conceived. In view of the many 

deaths caused last December by London's 
long-run fog-when the concentration of 
sulphur dioxide rose to about ten times 
the normal in several areas-the removal 
of sulphur from such huge flue-gas outlets 
as those of power stations is a national 
necessity. If it can be done a t  lower cost 
with actual sulphur recovery, a valuable 
addition to our sulphur resources is also 
made. In addition, plenty of ammoniacal 
liquor is still running to waste in smaller 
gas works so that it is possible to unite 
nitrogen salvage with sulphur recovery. 
This is surely a project to be pushed 
forward with the utmost vigour. 

High Vacuum Processes 

I N general high vacuum evaporation 
is used in the processing of heat- 
sensitive and high-value materials, 

e.g., fruit-juices, antibiotic solutions, and 
so on. I t  has hardly seemed practical t o  
introduce a fairly .expensive method of 
water removal to the heavy chemicals 

industry. However, the costs perspective 
is never changeless, and it is now being 
claimed in America that high vacuum 
concentration can in fact reduce costs, 
(1) because corrosion rates are reduced 
and cheaper construction materials may 
be utilised, and ( 2 )  because scaling 
troubles are diminished and more efficient 
heat-transfer obtained. (Chemical Engi- 
neering, 1953, 61, 6 ,  134.) Process 
examples cited are the concentration of 
black liquor, caustic soda, magnesium 
chloride, and wet-process phosphoric 
acid. At 30" C. corrosion rates are only 
25 per cent of the rates a t  60" C.-this 
is true, anyway. for  salt solutions and 
mild steel. Another corrosion-reducing 
influence is the slower velocity of liquids 
in vacuum evaporation. The reduction 
of scaling problems may not be a general 
benefit. However. this is a substantial 
trouble with certain chemicals whose 
solubilities decrease with temperature 
rises in the boiling point range. Tests 
have shown that for some sodium and 
calcium salts the time losses for  de-scaling 
work can be cut by as much as half. The 
deposition of calcium sulphate in brine 
evaporation particularly is minimised in 
10 mm. pressure concentration. 

A general view of the almost 
completed catalytic cracking 
unit at the Anglo-Iranian 
Kent Refinery, Isle of Grain. 
It is expected to be put in 
commission in the second 

half of 1953 
4 
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AMIDLANDS SOCIETY FOR ANALYTICAL CHEMISTRY 

Complexones in Analytical Chemistry 
T HE last meeting of the present session 

of the Midlands Society for Analytical 
Chemistry was recently held in  the Chemis- 
try Department, Birmingham University. 
when members enjoyed a very informative 
lecture on ' T h e  Use of Complcxones in 
Analytical Chemistry ' delivered by T. S. 
West, B.Sc., Ph.D., A.R.T.C., of the Analyti- 
cal Research School a t  the University. 

Dr. West's lecture was as  follows :- 
T h e  term ' complexone ' was originally 

applied by Schwarzcnbach in 1945 to a 
particular class of substances. A s  the name 
suggests. these substances are of a polyden- 
tate nature and are  capable of forming inner 
complex compounds with a wide variety of 
cations. T h e  complexones are all amino- 
polycarboxylic acids, but the definition i3 

restricted t o  include only those which may 
be regarded as  derivatives of iminodiacetic 
acid, NH(CH,COOH),. 

T h e  best known complcxonc is undoubt- 
edly ethylencdiaminetetra-acetic acid. 
[CH,N(CH,COOH)2]?. This compound has 
achieved widespread popularity because of 
its versatility and because it is particularly 
effective fo r  the determination of calcium 
and magnesium hardness in water. A 
measure of its popularity is the variety of 
trade names under which the product is 
marketed, e.g., Trilon B. Versenc. Seques- 
trene. Nulapon, Iminol D. Two other 
members of thc complexone series have 
been rather widely used. These are  nitrilo- 
triacetic acid, N(CH,COOH),,, and uramil- 
diacetic acid, CdN,0:,H,.N(CH,COOH)2. 

In a recent paper.' Schwarzenbach has 
suggested that the N,N'-tetra-acetic acid 
derivative of 12-diaminocyclohexane, 
C,HIo[N(CH,COOH),], may have as  efficient 
cation binding powers as  ethylenediamine- 
tetra-acetic acid. but because of difficulties in 
synthesis o r  the expensive nature of the 
compound little further information on this 
reagent has appeared in the literature. 

Historical Suwey 
Although the term ' complexone ' is due 

to Schwarzenbaeh and although complexoncs 
are often referred to  as  Schwarzenbach's 
complexes. the credit fo r  the discovery cf 
the remarkable properties of this group of 

reagcnts must be conceded to some unknown 
German research worker in 1. G. Farben- 
industric. 

In 1936-37, this company took out a 
patent' on certain aminopolycarboxylic acids 
such as  trimethylamino-a,a',an-tricarboxylic 
acid (nitrilotriacetic acid) and alkyl and aryl 
derivatives of iminodiacetic acid as agents 
for the prevention of the formation of 
insoluble metallic salts, particularly alkaline 
earth salts, in natural waters, etc. Among 
other agents described were ethylenediamine- 
tetra-acetic acid and tyrosine-N-diacetic acid. 

In  the following year, the same company 
took out another patent3 on the use of some 
of  these substances, particular:y ethylene- 
diaminetetra-acetic acid. as  photographic 
developers. T h e  properties of these sub- 
stances gradually received recognition on  
the Continent and two of them, namely 
nitrilotriacetic acid and ethylenediamine- 
tetra-acetic acid, were marketed under the 
names of Trilon A and Trilon B respec- 
tively. Both these substances were exam- 
ined a s  water softeners in the textile indus- 
try by Ender4 (1938) and he established that 
not only were they useful in preventing the 
precipitation of soap in hard water, but that  
they would also dissolve precipitated lime 
soaps. In 1939. Bird and Molloy"9howed 
that Trilon B could be used in the dyestuffs 
industry t o  prevent the formation of dull 
shades when dyeing with chrome dyes. T h e  
improvement was found t o  be due to  the 
complexing of F e  "' which caused the dull 
colours. 

By the early years of World War 11, the  
complexones were established a s  valuable 
reagents in many industrial processes, e.g., 
in dyestuffs and textile technology. paper- 
making, photography, etc. Many ingenious 
patents a re  found in the literature which 
depend on  the complexing powers of these 
substances. F o r  example, a war-time 
American device' for the removal and pre- 
vention of  heavy boiler scale uses Trilon B. 
Among other novel uses, the removal of 
tartar from teeth and the removal of iron 
from tkfe bloodstream may be mentioned a s  
indicative of  the wide field of application 
which these compounds have found. 
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Schwarzenbach's Work 
In a series of 18 papers during the period 

1945-1951, Schwarzenbach and his co- 
workers discussed the physico-chemical 
behaviour of the complexones and described 
many of their applications to  analytical 
chemistry. The first complexone to be 
examined was nitrilotriacetic acid.' The 
trisodium salt is strongly alkaline and two 
of  the sodium atoms are easily replaced by 
a n  alkaline earth metal with the formation 
of compounds such as NaCaX.H20, KCaX.- 
H 2 0 ,  etc. The water molecule cannot be 
removed by any of the usual dehydration 
methods as it is bound by complex forma- 
tion. 

The  sodium calcium salt of nitrilotri- 
acetic acid is insoluble and this was tenta- 
tively suggested as  a possible precipitation 
form for the determination of sodium. 
Iminodiacetic acid and methyliminodiacetic" 
acid are ' stronger than nitrilotriacetic acid 
and form similar complexes. Aminomalonic 
acid and aminomalonic acid-diacetic acid are 
relatively weak in complex-forming powers. 
Uramildiacetic acid" forms very stable alka- 
line earth complexes and also binds magne- 
sium. lithium and sodium. In this case, 
all the complex salts are very soluble in 
water. Uramilmonoacetic acid shows only 
weak complexing powers. The barbituric 
acid part of the molecule does not tend to 
bind other metals. 

Ethylenediaminetetra-acetic acid" is a 
much stronger acid and also a stronger com- 
plexing agent than those previously men- 
tioned. Sodium and lithium form strong 
trivalent complexes. while the alkaline earth 
metals form complexes of the type [CaY]" 
in alkaline solution. 

Homologues of ethylenediaminetetra- 
acetic acid, (CH2COOH)2N.(CH,),,. 
(N(CH,CHOO):, where n varied from 2-5 
were prepared and their complexones were 
examined by Schwarzenbach and Acker- 
mann. The stability of the calcium com- 
plex decreased as  n was increased to 5 pre- 
sumably because of the decrease in stability 
of the larger chelate rings formed under 
these conditions. The calcium complexes 
were always more firmly bound than the 
barium and strontium complexes. Normally 
the calcium complex was also more firmly 
bound than the magnesium complex except 
when n = 4 or  5. 

Many other complexone-type compounds 
have been examined. e.g., P-alanine-N,N'- 

diacrtic acid, taurine-N.N-diacetic acid.'" 
and various derivatives of anilinediacetic 
acid," but only I,?-diaminocyclohexane-S. 
N'-tetra-acetic acid' shows strong complex- 
ing action. The  reactivity of this molecule 
is comparable with that of ethylenediamine- 
tetra-acetic acid itself. 

So far only the complexing action on the 
alkaline earth elements has been stressed. 
Because these metals show little tendency to 
form complexes with the usual reagents such 
as  fluoride. cyanide or  organic hydroxyacids. 
a new cmphasis is placed on the value of 
complexones as  general reagents. 

Very many other metals form quite strong 
complexes. In particular, complexes of the 
transition elements and the trivalent metals 
are very stable; a pH of 13 can be attained 
before precipitation of the rare earth 
hydroxides sets in when ethylenediamine- 
tetra-acetic acid is present. 

In 1941 Pfeiffer and Offerman" examined 
the copper complexes of nitrilotriacetic 
acid and ethylenediaminetetra-acetic acid 
and established their structure. The first 
copper complex of ethylenediaminetetra- 
acetic acid is of the following structure:- 

The first copper atom gives few of the 
usual reactions of the copper ion, whereas 
the second one gives all the normal reac- 
tions. The complex is soluble in water but 
insoluble in all organic solvents. Neither 
sodium hydroxide nor ammonia solution 
produces a precipitate, but potassium iodide 
is oxidised to free iodine with the concomi- 
tant formation of insoluble cuprous iodide: 
potassium cyanide decolorises the complex. 
Hydrogen sulphide and potassium ferrocyan- 
ide produce the usual precipitates. The 
nickel salt is less easily isolated. but reacts 
similarly with sodium hydroxide. ammonia 
and potassium cyanide. In this case neither 

N - - - - - - -  C u  - - - - - -  - N  

\ 
C H 2 . C O 0  OOC. CH, 

H2 
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l h~drogcn  sulphide nor dimethylglyoxime 
produces the usual precipitate in alkalin: 

jsolution. 
/ Uranvl salts produce an insoluble yellow 
:compound (UO:)ZH,CI,,H,,N:O,.H,O. which 
! % ; \ t j  a11 the normal reactions of the uranyl 
lion. showing that a complcx is not formed. 

Br intz inger 'hbts ined an insoluble lead 
compound which gives most of the usual 
lead reactions. suggesting that only a very 
wesk complex (if any) is formcd. 

Cobalt oxidised with sodiuin hypochlor- 
ite in the presencc of ethy:cnediaminetctra- 
acctic acid gives: 

CH,.COO OOC. CH2 

This complcx is extremely stable and gives 
none of the usual cobalt reactions. Tri- 
valent chromium and ferric iron behave 
similarly. The compound with chromium 
is unusual in that it is not formed instan- 
aneously, requiring an excess of complexone 
and prolonged heating for its formation. 

Summary of Reactions with 
Various Cations 

1 .  Stable complexes are formed with 
most cations carrying more than unit charge. 
2. Dissociation of these complcxes de- 

pends on  p H .  
3. Some tervalent cations form stable 

wmplexes a t  p H  1-2. an  acidity a t  which 
moit of the divalent cation complexes are 
completely dissociated. 

4. In  alkaline solution the divalent 
ations are  firmly bound and with few 
exceptions are not precipitated by ammo- 
nia. 

5.  Only a very few ions. such as silver. 
thallium and titanium. show very little 
tendency to complex formation. 

6. The  majority of the complexes arc 
water soluble. but a few form insoluble pre- 
cipitates, such as those of silver. zirconium. 
thorium, uranyl. The  precipitates are 
generally soluble in ammonia o r  excess com- 
plexone. 

7. Colourless ions form colourless com- 
plexes. whereas the colour of coloured ions . 
is invariably deepened. The colour of the 
trivalent complexes is intcnse. 

8. Complexes are usually formed instan- 
tancousiy and in stoichiometric proportions 
so that only in exceptional cases is it neces- 
sary to use an excess. 

Analytical Applications 
Ethylenedia~ninetetra-acetic acid is readily 

available in a high state of purity. Accord- 
ing to  Schwarzenbach, the disodium salt 
which crystallises with two molecules of 
water of hydration may be used as a primary 
standard. Schwarzenbach confined his 
examination to the use5 of the complexones 
in titrin~etric analysis and evolved methods 
for Mg, Ca,  Ba. Sr, Cd. Hg, Fe, Cu, Co,  Mn, 
Ni, Pb. Bi. Zn. Most of the metals were 
titrated by any one of three different 
methods. 
1. Mrrnl In t l i c~~~or  Methoti 

If a solution of the metal ions is titrated 
with a solution of complexone. the concen- 
tration of free metal ions decreases gradu- 
ally during the titration and falls sharply to  
a very low value a t  the equivalence point 
when virtually all the free mctal ions arc 
tightly bound in an  undissociated complex. 
In the presence of a substance which forms 
a highly coloured compound with the metal 
ions, a visual indication of the equiva- 
lencc point is given. Potentiometric 
methods may be used where an  indicator 
electrode responding to  the metal ion is 
available. 

Murexide gives a salmon-pink colour 
with calcium which changes to  blue when 
all the calcium ions have been complexed 
with ethylenediaminetetra-acetic acid. Nickel 
and copper may be titrated in the same way, 
while Eriochrome Black T may be used as 
indicator in the titration of magnesium. zinc 
and calcium. 
2. pH Effect Method 

T h e  tetra-alkali salts of ethylenediamine- 
tetra-acetic acid are strongly alkaline. (The 
p K  values for ' Enta ' are 3.0. 2.1. 6.2. 11.3). 
Thus two protons are strongly acidic while 
the remaining two. firmly bound to the 
nitrogen atoms in a betaine structure, are  of 
low acidity. T h e  molecule therefore forms 
a strong hydrogen ion complex as well a3 
metal iop complexes. This shows how the 
hydrogen ion may be used as a n  indicator in 
titration of various metals. 

When a solution of  the metal ions is 



18 THE CHEMICAL AGE 4 J I C ( I  1953 

treated so that it is faintly acid (pH 5 )  and 
then titrated with the tetrasodium salt of 
ethylenediaminetetra-acetic acid, there is 
little change in pH during the course of the 
titration: 

Mn + Y""+ (MY)"" 
However. a t  the end-point all the free mctal 
ions have been removed from solution and 
the complexonc proceeds to  bind the free 
hydrogen ions: there is an immediate sharp 
rise in pH which marks the end-point. 

?Ha + Yr"'+(H,Y)" 
This method has several disadvantages: 

the procedure works for the majority of 
metals but is useless for mixtures; the need 
for  near neutralisation causes several ions 
to  come out of solution: and the pH change 
occurs in the region of 7 and carbon dioxidc 
interferes. 
3. AIkulit?~t~tr.ic mc.tIzoc/ 

The  third method uscd by Schwarzcnbach 
and his co-workers made use of the hydro- 
gen ions liberated when rnct:tl ions reacted 
with dialkali salts o f  ethylenediaminctetra- 
acetic acid. 

(He)'' + M" .+ ( M Y ) "  + 'H. 
The liberated acid can be titrated in thc 
normal way, or alternatively, excess potas- 
sium iodide and iodate is added and the 
liberatcd iodine determined  sing standard 
thiosulphatc. The chief disadvantage is that. 
the solution has to be very carefully neutral- 
ised before the titration is carried out. 

The problem of determining one mctal in 
the presence of others is difficult. It can 
be achieved only by the mctal indicator 
mcthod when a suitable indicator is available 
and when the metal in question forms :I 

complex, having a stability much stronger 
than that of the other complex ions. Thus. 
using Tiron ns indicator. it is possible to 
titrate Fe"' in the presence of most dival- 
ent elements. If the titrated solution is 
passed through an anion exchange column 
the iron, being the only metal present in an 
anionic form. is completely removed from 
solution. This procedure might probably 
prove of use in steel analysis. 

Another example of the determination of 
one mctal in the presence of others is that 
of calcium in the presence of magnesium. 
using murexide as indicator. When Erio- 
chrome Black T is uscd. the total mctal 
content (Mg + Ca) is obtained. 

Flaschka" applied the Schwarzcnbach 
methods to the micro scale and in addition 
described indirect methods for the complexo- 

metric titration of sodiuml%nd phosphate.'" 
Sodium was determined after precipitation 
of sodium zinc uranyl acetate by titrating thc 
zinc. while phosphate was precipitated ss 
magnesium ammonium phosphate and the 
magnesium in the precipitate was titrated. 
In both these titrations Eriochromc Black T 
was used as indicator. 

Pribil's Work 

The rcdox potential of a systcm is a mea- 
sure of the extent to which that system ma! 
be reduced ,or oxidiscd. It is now well 
known that the redox potential of several 
systems is dependent on pH. Similarly. thrl 
entry of one of the oxidation states of a 
redox system into a tightl!. bound complex 
can cause a sharp change in redox potential. 
For example, 

Fe " + Fe"' + c; E,. = 0.771V 
Fc(CN),,"" + Fe(CN I , " '  + e; E,,  = 0.486V 

Pribil and his co-workers made use of the 
alterations brought about in the rcdox 
potentials of several systems on addition of 
coniplexone to evolve new titrimetric 
methods. 

None ol' the conventional oxidants is 
powcrful enough to oxidise Co" to Co"' 
satisfactorily because the rrdox potential of 
the Co" /Co"' systcm is too high. Pribil 
and Malicky" found that addition of corn- 
plcxcmc considwably lowered the potential 
and they were ~tblc  to titratc Co" oxidi- 
metrically with ceric sulphate. The method 
is not, however. a very satisfactory one. 

Pribil and Horacck" evolved a rrducti- 
metric method for manganese in which the 
divalcnt manganrse ion was oxidised with 
lead dioxide in the prcscncc of coniplcxonc. 
The Ic;~d dioxide was filtered oft and the 
intensely colourcd trivalent manganese com- 
plcx was titratcd with ferrous sulphate. .4 
potentiometric finish was required. Cobalt 
interfered. but copper. lead. chromium. 
nickel. zinc and aluminium were without 
interference. 

A similar mcthod has bcen evolved for 
cobalt" using ccric sulphate at a temperature 
of 60" for the oxidation. The excess oxi- 
dant is reduced by the excess complexone 
at  this temperature; the trivalent chromium 
is then reduced by titrating it with chromous 
chloride in an inert atmosphere. When 
manganese is present, dichromate is used as 
the oxidant. The excess oxidant is again 
reduced by the complexone and the man- 
~ a n i c  complex is reduced to the mangano- 

* 
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Modern Uses of Organic Polyisothiocyanates
Important Industrial Applications

A LTHOUGH urganic isocyanates were
prepared by Wurtz as far back as 1848,

it is only recently that these compounds
have found important industrial applications.
The unique reactions of organic isocyanates
with amino, carboxyl and hydroxy groups to
give urea, substitutcd amido and urethane
derivatives, as illustratcd by the folluwing
reactions. may bc rcgardcd as thc starting­
points for such applications.

(i) R.N:C: 0 + R'.NH, -+
R.NH.CO.NHR'

(ii) R.N:C:O+R'.CO,H -+
R.NH.COR' +CO,

(iii) R.N:C:O+R'.OH -+
R.NH.CO,R'

When R = NH, in cq. (i) the corresponding
isothiocyanate will give thioscmicarbazidc.

Theurapcutically these compounds are of
intcrest. since the thiosemicarbazones of
benzaldehyde and pyridine aldehydc deriva­
tives have been shown to possess high anti­
tubercular properties. Isoxalones have a Iso
been prepared by rcacting the appropriate
isothiocyanates with sodio acetic esters. fol­
lowed by treatment with hydroxylamine.
fJ. A mer. Chell1. Soc.. 44. 1553 (1922)]. In
agriculture. organic polyisothiocyanates arc
used as fungicides and insecticides m.p.
478.604).

Isocyanate Accelerators
Rubl:er has bcen vulcaniscd using cum­

pounds prepared by the action of phenyl­
isothiocyanates on guanidine. guanyl phenyl
thiourea derivatives being the probable
accelerators involved. Effective accelerators
are claimed to have been prcpared from syl1l­
diphenylguanidine and phenylmustard oil
(B.P. 501.787). Cyclised rubbers are modi­
fied for use as adhesives utilising organic
di-isocyanates.

Adhesive cumpositions have also been
preparcd by the addition of organic di-iso­
cyanates to crude or reclaimed natural rub­
ber and to such synthctics as thiokol. In
the shoe industry. adhesivcs made from iso­
cyanate-terpene phenolic resins in organic
solvents. havc been utilised for both shoe
soles a'I1d uppers (B.P. 636,423). In other
fields. cellulosic materials may be bonded to
rubber by thc use of toluene solutions of

appropriate rubbc:r and alkylene di-iso­
cyanate, the cellulosic yarn being passed
through the solution containing the di-iso­
cyanatc and rubber.

The New Plastic
The most important modern application

of the organic isocyanates is without
doubt their role in the synthesis of iso­
cyanate modified polyesters or esteramides­
thc latter being polyeondensates of aliphatic
dicarboxylic acids. glycols, and either alky1
or aryldiamines. These polyisocyanates
function as chain lengthener·s. reacting in
thc first instance with the terminal func­
tional groups in the polyester. to give inter­
mediate di-isoeyanates. The reaction is
illustratcd on a simple basis. with a simple
acid-glycol diestcr:

HO.CH,.O.CH./CH,)".CO.O.CH,.OH +
20CN.X.NCO -+ OCNXNH.CO.O.CH•.
O.OC.(CH,)".CO.O.CH,.O.OC.NHXNCO

(I)
(I) is thcn capable of reacting with other
esters to give a modificd polyisocyanate poly­
estcr macromolecule:

OCN.R.NCO + HOCH,.R'.CH.OH -+
OCN.R.NH.CO.O.CH,.R'.CH,.O.CO.­

NH.R.NCO where R is the polyester frag­
mcnt represented in (I) and R' represents an
appropriate fragment of the acid-glycol di­
cster.

This operation gives thc polyester lamina
a less fusible and more rigid characteristic.
Further reaction in the presence of organic
di-isocyanates tends to initiate a cross-link­
ing operation betwecn the modified polyester
lamilla! at the active hydrogens in the carba­
mide or urethane linkages. It is also possible
that the 'setting-up' phenomenon is asso­
ciated with the tendency for terminal-NCO
radicals of one polyester molecule to react
with given active hydrogens of the carbamide
and urethane linkages in adjacent chains.

Again the improved tear strength and abra­
sive resistance of these compounds is prob­
ably associated with the hydrogen bondin.g
bctween the imino hydrogens of one chain
with the carbonyl oxygens of carbamide or
urethana linkages in adjacent chains, and in
this feature the elastomer resembles such
polyamides as nylon. These properties render
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such elastomers useful for the manufacture
of tyres, shoe soles, balls. etc. .

Combination of these polymers with other
elastomers creates further applications. and
gaskets, packings, insulators. protective
clothing and floor coverings may be manu­
facturcd from compositions of di-isocyanate
modified esters with polyvinyl chloride and
the acctals of polyvinyl alcohols. In the
textile tradcs. viscose and cellulose acetate
yarns when treated with isocyanate modified
esters yield products with improved heat
resistance. Like other polymers. the modi­
fied esters yield products which may be
cured. such substances as quinone mon­
uximc. trinitrobenzene. benzoyl peroxide and
formaldchyde bcing used in such cases. The
uperation is accomplished in conventional
manncr. by the usual mixing of the ingredi­
ents on the mill. followed by subsequent
mouldinl~ at around 140 to 160 0

•

As pr~viollsjy stated. such polymers tend
to set-up,' and this characteristic is a scrious
handicap. espccially when the problem of
storage or transport is encountered. These
early disadvantages have now been overcome
by modifications in tcchnique. whcre di-iso­
cyanate modified polyesters formed ill sil/l
arc treated with such bifunctional com­
pounds as the aryl and alkyldiamines. amino
alcohols. etc.. such compounds re:tcting
with the terminal -NCX groups (X = S or 0).

This process is claimed to give polymers
which can be stored for an indefinite period.
the sequestration of the terminal-NCX
groups preventing possible reaction of the
latter With the intermediate carbamide and
urethane linkages in adjacent chains. Most
of the work in this field is protected by
patents assigned to either I.e.I.. Du Pont or
Far~enfabriken Bayer respectively.

New Laboratory Glassware
SINCE H. J. Elliott Limited. E-M IL Works.
Treforest. Glam.. introduced their' E-MIL '
Gold Line and Green Line brands of volu­
metric laboratory ghlssware and thermo­
meters at the beginning of 1949. these instru­
ments have enjoyed much popularity.
The company chose the opening of th.:
British Industries Instrument Exhibition at
Olympia on 30 June to bring to public notice
the introduction of two new brands. These
are' E-MIL Tek-A' and' E-MIL Tek-B:
which cover types of volumetric laboratory
glassware and chemical thermometers in
most common demand.

Nationalising Chemicals
Union Secretary Criticises Proposals

M R. BOB EDWARDS. secretary of the
Chemical Workers' Union. speaking <:t

the annual conference of the Union at Shef­
field last weekend. described as . far from
clear' the Labour Party's proposals for the
chemical industry. adding that they did not
give details regarding the organisational
strucure of the companies which it was pro­
posed to acquire.

Problems which had ariscn out of existing
n:!tionalisation would not be solved. the
Union felt. unless public ownership of chemi­
cal production was founded on democratic
principles which allowed for control of the
industry by all elements involved-te:::h­
nicians. workers and consumers.

He recalled that the Union had condemned
the structure of the industries already
nationalised and had otrered detailed propo­
sals for their democratisation. It did not
advoc:Itc the control of chemical production
for the sake of planning becausc planning
without industrial democracy was not Social­
ism.

Wasteful and Inefficient

The privatc ownership of the chemical
industry was wasteful and inefficient and it
was immoral for great power over the lives
of the people to be in the hands of a few
business men. Nationalisation did not solve
that problem. however. if it concentrated
greater power over the lives of the peop:e
into fewer hands. Socialism was incom­
patible with bureaucr<lcy; it led to progress
only if industrial democracy was accepted as
a desirable and essential detail of the Social­
ist programme.

The conference agreed to a resolution
urging the Trades Union Congress to agree
to the principle of a legalised national mini­
mum wage linked to a new revised retail cost­
of-living index. Moving the resolution. \ir.
Edwards said that Britain today had the most
stupid and most inefficient wage structure. :\
realistic wage policy had to meet two basic
requirements-the needs of the national
economy and the requirements of social
justice.

British Paints Expansion
A manufacturing plant in Canada is being

sought by British Paints (Holdings). Limited.
who at present have no trade with the
Dominion. Mr. J. W. Adamson, the chair­
man. is on his way to Canada.
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The Chemistry of Fuels
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Some Lines of Investigation at the Fuel Research Station

W ITH the object of ensuring re~ll

progress in the investigations that are
undertaken. the Fuel Research Board have
con;inued their practice of including in their
programme only a few of the many fuel
problems which are of gre<lt n<ltional impor­
tance. This progr<lmme. and the results
obtained so far. arc described in Fuel
Research 1952.' which h<ls just been
published.

Work on the chemical constitution of coal
has been continued at the Fuel Research
Station. Greenwich. and <In investig<ltion of
the structural changes which bright coals
(vitrainsl undergo while maturing is being
made by n study of their oxid<ltion products.
The oxid<ltions <Ire carried out under 5t<ln­
dard conditions with alkaline potassium
permang3n:lte. and the products nrc CO,.
steam volatile acids (regarded as acetic).
oxalic ncid and other non-volatile acids.
apPJrently all aromatic. It is therefore cus­
tomary to regard the yield of non-volatile
acids. exclusive of oxalic. as indic:!tive of the
extent to which nn nrom<ltic structure was
present in the original coal.

Investigations nre being continued with a
view to elucidating the manner of asso­
ciation of 15 minor elements with co:!1. The
average figure for vanadium content. based
on the analysis of some 200 miscellaneous
coals from all the main British coalfields.
lies between one and 10 p.p.m.

Germanium Content of Coals

Data obtained for germanium in seven of
the bright coals from South Wales support
the conclusion derived from other work. that
the germanium content of coa:s from this
area tends to be low; the results also indi­
cate that South Wales coals are likelv to
prove exceptions to the general concl~sio'n
that the greater part of the germanium is in
association with the pure coal substance.

Under certain conditions. the addition of
powdered carbon or graphite to a sample of
material for spectrographic an<llysis can
markedly affect the emission of spectrum
lines when these lines are excited bv
volatilising the sample in an electric ar~.
Experiments have been undertaken to obtain
more. information on this effect. particularly

in relation to the determination of major and
minor constituents of coal ash. [t has been
found that the presence of carbon markedly
enhances the emission of the lines of alu­
minium. calcium. magnesium and titanium,
when the current passed by the arc does not
exceed a certain critical value. above which
the enhanci~g effect disappears abruptly.
For the major ash constituents. and also for
some minor constituents. the presence of
C:lrbon produces little or no intensification
of the clnracteristic spectra.

Estimating Fluorine

Some trials have also been made of the
method of estimating fluorine spectro­
gr<lphica~ly, which involves the measurement
of the intensity of the band spectrum of
calcium fluoride when the sample is volati­
lised in an electric arc in the presence of a
c<llcium compound. The method was found
to be less satisfactory for coal ashes than
for the ashes of shales. the fluoride band
spe;;;rum produced by the former being in­
variably accompanied by an unduly high
general background. The limit of sensitivity
of the method. of about (Ul] to 0.02 per cent
of fluorine. was not entirely satisfactory in
relation to the normal fluorine content 0f
coal ashes and shales.

Studies in the Fischer-Tropsch synthesis
have now been extended by the construction
of pilot p:ant on a scale to produce 30 to 50
pllons of oil a day. with the object of
obtaining basic chemical-engineering data;
the design was described in detail in last
year's report. An exploratory run has been
earoried out in the 8-in. diameter fluidised-bed
reactor. using mill-scale impregnated with
alkali as the catalyst. As facilities for
reducing the catalyst in pure hydrogen at the
normal temperature of 450° were not avail­
able. reduction was carried out ill situ at the
maximum temperature attainable-290°.

Synthesis tests were carried out at pres­
sures of 20 and 30 atm. and temperatures in
the range of 305°-315°. with fresh synthesis
gas at the rate of 2.000-2.200 cu. ft. per hr.;
this gas contained 26 to 28 per cent CO. and
(,8 to 7~ per cent H,. During the best three
days of the run. the CO-conversion was 85
per cent and the yield of C, and higher
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hydrocarbons. together with organic com·
pounds recovered from the reaction water.
amounted to 104 gm. per cu. m. of synthesis
gas. This is equivalent to 43 gal. of useful
product per day.

Tests in laboratory-scale reactors showed
that the reduction of catalyst under the cnn­
ditions used in these tests is very incomplde.
Despite this, however, samples of catalyst
withdrawn from the plant were found to be
of high activity when tested in small reactors.
The much lower activity exhibited in the
plant may have been due to bad distribution
of the gas, but the smaller ratio of the

. height of the catalyst bed to its diameter. as
compared with that in the laboratory reac­
tor. may have been a contributory factor.

Some progress has been made towards
the use of C-14 as a tracer in investigations

. of the mechanism of the Fischer-Tropseh
synthesis. Carbon monoxide may be pre­
pared from labelled barium carbonate with
yields of not less than 95 per cent.

The Grubb-Parsons IR spectrometer is
now used to study the distribution of isomers
in the products of synthesis. At present the
work is confined to the fraction boiling
between 49° and 81 0. which contains the
C, hydrocarbons.

As a first step in an examination of the
factors responsible for the rheological
properties of fuel oil. the oil has be.:n
separated into fractions. in each of which a
particular group of components is concen­
trated. Asphaltenes arc precipitated by
treatment with pentane, and the oil is then
~ldsorbed on macnesia. The macnesia is ex­
tracted successi;e1y with penta~e and ben­
zene. and unextracted residue is liberated by
solution in dilute sulphuric acid.

Viscous Properties of Fuel Oils

In order to study the viscous properties
of fuel oils and the fractions derived from
them, a coni-cylindrical viscometer, similar
to one used by the Anglo Iranian Oil Co..
Ltd., has been constructed. The outer
cylinder, which contains the oil. is rotated at
any speed between 0.25 and 30 r.p.m. hy
means of a servo-controlled DC motor con­
stant within 0.5 per cent. The liquid in the
bath surrounding the viscometer cup can be
maintained at any temperature betwem
- 30° and + 70° by means of a special
themostat unit. and at temperatures
between 7° and 50° the control is accurate
to ± 0.022°.

A study was mad.: nf th.: chemical
s.:paration of .:mulsions of r.:sidual fuel oils
and sea water by adding substanc.:s likely ,0
r.:duce the interfacial stability. Th.: mixtures
wen: then he<:lt.:d to 80' and filtered. The
most effective substanc.:s were found to be
the anionic surface-active agents such as the
alkyl sulph<:ltt:s and alkyl aryl sui phonates.
It was found that with each emulsion there
was a critical concentration of surface-active
agent to give the maximum separation of
water.

Vlany methods of nitration were examined.
The best results were obtained by the use of
sintered glass discs. especially when the pore
size was approximately the same as the
diameter (if the water globules in the
emulsions. i.e. 0.005 to n.ol mm. Filtration
greatly acceicrated the rate of separation of
emulsions. but some oils caused the filters
to become blocked. The results obtained so
far have elll1firmed the conclusions of earlier
workers that the asphalh:nes are responsible
for thl: ready formation of emulsions and
their stability.

Other Lines of Research

Among th.: other lines of research which
hav.: been followed in the past year are in­
vestigations of the production of suitable
grades of metallurgical coke by blending
grades of coal: experimental work on the
design and operatilln of combustion cham­
bers to enable coal and peat to be used as
the sourc.: of energy for gas turbines; further
work on the removal of sulphur compounds
from flue gas by scrubbing with crud ...
ammonia: and a nation-wide survey of at·
mospheric pollution.

A number of extra-mural investigations
arc also In prugress. At Birmingham
University. the examination of sub-humic
acids obtained by acid hydrogen peroxide
oxidation of humic acid extracted from a
weathered outcrop coal has been con­
tinued under the direction of Profeis,'r
Stacey Ward. Filterpaper chromatographv
and partition chromatography on columns
of silica gel have shown the com­
plexity of the mixture of acids, but a com­
pletely satisfactory method of resolution has
not yet been achieved. Solvents under con­
sideration include mesityl oxide, methyl /1­

propyl ketone. methyl iso-butyl ketone.
di-iso-butyl ketone. rerl-butyl alcohol and
rerl-amyl alcohol. Very few uses of these
solvents have been reported in the literature
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Fuel & Power Efficiency
Statements Made in the House of Commons

4 July 1953

PROBLEMS connected with the more effi­
cient use of fuel and power in industry

were the subject of two statements in the
House of Commons last week.

Mr. Geoffrey Lloyd. Minister of Fuel and
Power. stated in a written reply that the com­
mittee set up under the. chairmanship of Sir
Harry Pilkington. to work out a scheme for
increased fuel efficiency advisory services in
industry. recommended that an independent
non-profit-making company should be
formed to develop such services.

This would be a company limited by
guarantee. not having share capit<!L amI
would be set up by the British Productivity
Council which would appoint the governing
body. The committee considered that the
company would need an annual income of
about .£500.000; it would be statTed at the
outset by suitable technical staff (rom the
Ministry. willing to be transferred to it. to­
gether with such qualified persons as could
be obtained elsewhere.

Discussions with the appropriate repre­
sentatives of industry had been completed.
and the Government accepted in principle
all the re~ommendationsof the committee.

Representative Committee

The British Productivity Council had
accepted the responsibility for forming and
sponsoring a Fuel Efficiency Company on the
lines recommended by the Pilkington Report.
and had been asked to ensure that the board
of the new company would be as represen­
tative as possible of all the appropriate
interests. including Scottish interests. The
company when set up could expect an in­
come of .£450.000 thanks to the promise of
annual contributions of £250.000 from
the National Coal Board. .£100.000 from the
British Electricity Authority and .£ 100.000
from the Gas Council. These contributions.
which would be guaranteed for an initial
period of five years. would be supplemented
by fees charged for certain services and. it
was hoped. by voluntary contributions from
individual concerns, which. it was felt sure.
would give all possible support in other
ways to the company.

Industrial advisory services of the Ministry
would therefore cease to function as the new

company established its own. The testing
instruments and equipment surplus to the
M inistry's needs would be transferred to the
new company. free of charge. The Ministry's
technical staff would be given an opportunity
to apply for appointment to the new com­
pany.

In cCOldusion. Mr. Geoffrey Lloyd stated
th:!t as he would retain his responsibilities
under the Ministry of Fuel and Power Act.
1945. for the promotion of the efficient use
of fuel and power. he proposed to arrange
for one of his oflicials to be responsible. as
an assessor. for liaison with the new com­
pany.

To Make Surve~'

The Minister of Fuel and Power. in reolv
to a question about the potentialities for ih~
back-pre:isure generation of power. stated
that because valuable fuel s:!vings could be
made by passing steam through engines or
turbines before using it for heating purposes.
it had been decided to make a survey of the
potentialities for generating power in this
way. Approximately 3.000 industrial under­
takings. each consuming over 2.000 tons of
coal per annum. and also certain other large
establishments. would later be asked to sun­
ply the necessary information. It was hop;d
that with the co-operation of all concerned.
provisional fi.gures would be made available
to the Ministry as soon as possible so that
the final results might be published in the
Ministry's Statistical Digest for 1953.

At a Press Conference it was stated that
the survey was intended to elicit a broad in­
dication of the physical potentialities of

• back-pressure generation. and the number of
firms already taking advantage of it. Whether
it would be economic to install the necessary
equipment in cases where no back-pressure
generation was at present employed would
require further investigation.

The Chancellor of the Exchequer. Mr.
R. A. Butler. later announced that imme­
diate modifications would be made in
the method of allotting loans in the Govern­
ment scheme to encourage the installation
of fuel saving equipment. A leaflet giving
full details would be available shortly from
the Ministry of Fuel and Power.
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Wood Preservation

29

Some Continental Methods of Chemical Treatment

A ""IONG the eight papers pr<:sented at the
annual convention of the British Wood

Pr<:serving Association in Cambridge
i:l,t week (sec issue of '27 June. p. 960) two
d.:alt in some detail with the chemical pro­
t<:ction of domestic timber and lumber on the
Continent.

Rec<:nt research and development in
wood preservation in Germany' was
described by Dr. G. Becker. of the Materi:J.:­
priil'ungsamt Berlin-Dahlem. Fundamental
changes in the properties of wood available
and in building constructional methods have
resulted in a much wider use of chemicals
for wood pr~servation. and the methods of
application have ceen studied by both
r<:search and industry.

In Germany, only two or three woods are
of interest as building timber. but there arc
\'<:ry many preservatives and potentially use­
ful chemicals which require testing.
Numerous preparations, amounting in one
case to several hundreds. have been tested by
the b:ock test in Knolle flasks for their action,
on wood-destroying fungi. especially COl/io­
pllOra. Poria. LeI/IiI/liS and Lel/ziles.

The leaching properties of some of these
preparations were also inv<:stigated: biologi­
cal tests showed that the effici~ncy is re­
duced by. on the average. a factor of 30 in
the case of U-salts (fluoride-chromate-dini­
trophenol mixtures) as compared with 10 for
the' UA-salts (fluoride-chromate-arsenate­
dinitrophenol mixtures).

Minimising Test Times

Efforts have been continued to mlnrmlse
times of test by developing an impact-bend­
ing test. and by reducing the dimensions of
the sample. changing the cut of the wood.
raising the temperature and providing nutri­
ment. The results differed to some extent
from those obtained by standard methods.

Special attention has been given recently
to surface treatment and the problem of
relating laboratory-scale tests to practical
building conditions. It was found that thc
egg larvre of Hylolrupes hajllilis. the house
long-horn beetle. were able to gnaw through
the top layers which contain the highly
poisonous substanc<:s and penetrate un-

sC:lthed into the interior of the wood when­
ever the protective agent acts only as a
stomach poison and not simultaneously as a
contact or respiratory poison.

The classification of preservatives into
several groups. based on chemical compo·
sition and method of application, has
recently been made. Alkali zincates, com·
pounds which have the adv:lntage of being
unaffected by lime. are only a small group.
Popular preservatives from another group
consist essentially of sodium fluoride.

Reducing Corrosion

Silicofluorides are much used in building
construction, the magnesium compound
being more effective than the zinc compound
against insects. A method has been found of
minimising corrosion of iron. even by
fluosilicic acid in suitable mixtures with
other fluorine salts. and without affecting the
biological effectiveness. Successful tests
have also been made with inhibitors.

The remaining water-soluble salts. com­
prising many different preparations. are col­
lected together. Worthy or'mention is the
group based on hydrogen fluoride; these are
highly soluble. effective and penetrate deep
into the timber. since gaseous HF is evolved
from them.

From a chemical study of treatment with
mercuric chloride. it has been concluded that
the compound accumulates on the side­
chains of lignin. Efforts to improve the
penetration of the mercuric chloride have
included steaming the timber. and the
addition of sodium fluoride and other salts
to the solution. Vapours given off from the
wood have been detected by biological
means.

The most numerous of the oil preserva­
tives are the creosote and chloronaphthalene
preparations. These may be supplied both
light and dark coloured. and in some cases
contain special admixtures to enhance the
fungicidal and insecticidal properties.

In certain carriers pentachlorophenol loses
its powtr against Hy/olmpes larvre. although
the stomach-poisoning effect is not reduced
bv the solvent. Oil-salt m;xtures are increas­
i~g. both in number and diversity. and serve
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particularly well for the protection of the
ground-air junctions of exposed timbers.

Improved methods for the detection of
preservatives have proved necessary. and a
number of colorimetric methods are in use.
The zirconium-alizarin reaction. developed
for the detection of sodium fluoride. gives
resulls with silicofluorides which dill"er from
those for fluorides. Hydrogen fluoride gas in
wood can also be detected. New methods
have been described for the determination of
mercuric chloride :.lfid of pentachlorophenol.

Messrs. 1. Benoit and C. Jacquoit pre­
sented a paper on • The main problems of
wood preservation in France' in which they
pointed out that. apart fJom the railway.
postal and electricity authorities. most wood
users in France were utterly ignorant of the
wood-destroying agencies. of the environ­
mental conditions which allow them to
establish and develop in wood. and of the
efficient technical means for controlling
them. -

The chemicals which arc of widespread use
in log preservation arc mainly water emul­
sions of oily solutions of pentaehlorilphenol
and gammexane. Pentachlorophenol by
itself is inefficient towards ambrosia beetles.
and the same is true of chloronaphthalene
and mixtures of sodium fluoride. dinitro­
phenol. arsenates. chromates. etc. If only
protection towards fungi is aim.:d at. either
creosote. pentachlorophenol emulsion or
dinitrophenol paste will prove satisfaetorv.

In the eradication of Hylolrupes J.lrv;e, the
best results were obtained with thio:,hene pil
obtained by distillation from bituminous
schist. Several distillate fractions were tested
and the best was found to be that which
distils betwe~n 230 0 and 250 0

• consisting
mainly of hexylthiophene. It penetrates
readily into the wood. and emits a toxic
vapour which makes it efficient several
centimetres beyond its penetration limit. It
is harmless not only to man and other mam­
mals. but also to plants.

In the tropics a Iso the use of chemicals
to prevent fungal and insect attacks is show­
ing considerable advances.

Change of Address
Peter Lind & Co.. Ltd .. have removed their

offices at Knightsbridge. Oceanic House.
Cockspur Street and Stratton House. Picca­
dilly. to Romney House. Tufton Street. West­
miniter. London. S.W.! (Tel.: ABBey 7361).'

Albright & Wilson, Ltd.
Overseas Agents Attend Conference

T HE Overseas Sales Conference recently
organised by Albright & Wilson Limited

for their overseas agents--other than those
in the continent of Europe-brought a score
or so of representatives from nine countries
or groups of countries. They took full
advantage of the opportunities afforded
them of meeting the company's directors.
nianagers. technicians and sales stalf.

Delegates assembled at the Dorchestt:r
Hotel. Park Lane. L.ondon. where they had
dinner. The next day's proceedings opened
with a sales conference at Hyde Park Hotel.
Mr. J. C. Christopherson. one of the dire~­

tors. opened the conference. and short talks
were given by members of the London office
sales stall".

Later the same day representatives fWI;J

Australia. Burma. Hong Kong. India.
Malaya. Pakistan and South Africa ga\e
reports on trade conditions and prospects
for future sales in their terri.tories. A
general discussion followed. In the even­
ing delegates attended the performance ,of
a play at a London theatre.

Motor Coach Tour

There was a visit by motor Cl).lch te'
Stratford-on-Avon the following day and
the programme included a visit te) Blen­
heim Palace (Sir Winston Churchill's birth­
place). after which delegates were conducted
by Mr. S. Barratt. one of the directors. on
visits to some of the chief Shakespetlrian
places of interest. A performance of . The
Taming of the Shrew' at the Shakespeare
Memorial Theatre was attended In the
evening.

The next day the visitors were taken by
motor coach to the company's works at
Oldbury. Various plants were inspected
and Mr. S. Barratt opened a conference a;
\\hich members or the staff gave talks.
There were further such talks later in the
day.

Returning to London via Leamington the
following day. the delegates were given a
farewell lunch at Hyde Park Hotel. MT.
J C. Christopherson was the chairman and
others present included Mr. A. W. R.
Chandler (Thos. Tyrer & Company) and
some members of. the Le.I. London office.
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South African Newsletter
From Our Own Correspondent

THE CClncern felt by doctors regarding the
eflect Cl[ the alarming prClportion' of

chemicals which were daily finding their way
inw food was commented upon by Dr. W. A.
Odendaal at a meeting of the National Nutri­
tion Council. Dr. Odendaal. who is research
officer of the Department of Nutrition. in
Pretoria. urged a thorough investigation into
this matter and stricter control.

He said that the chemicals were used as
so-called bleachers. improvers. fat-utenders.
sugar substitutes. colouring substances. rais­
ing agents and flavouring substances. The
chemicals did not appear to be harmful in
the small doses in which they were tnken.
When. however. it was remembered that the
etl'ect of mnny, particularly those which were
fat-sClluble. was cumulative and depressive.
doctors could not help feeling concerned.
Saying that cancer and metabolic diseases
were increasing. Dr. Odendaal snid sifted and
processed foods might make their contribu­
tions. but chemicals used in foods were also
suspect. Many diseases could be attributed
to food habits.

There was no reason why old age should
be synonymous with degeneration. Man\'
diseases of old age. such as senility and
brittle bones. were due to nutritional short­
comings. As proteins stimulated the appe­
tite, the question had been raised whether a
reducing diet should not rather be low in
proteins than in fats and carbohvdrates.
The clinical implications were. however. not
yet clear. because appetite was a complicated
sensation depending also on the brain
centres. Because amino-acids-the absence
of one of which lead to loss of appetite­
could not be stored in the body, it was now
realised that breakfast should include protein
such as milk. eggs. cheese or meat.

Ross and Reunert (Pty.). Ltd., Isipingo
Rail. ncar Durban. Natal. arc using the trade
name of Romet for their current range of
oil and 'rust solvents, water-proofing solu­
tions. radiator cleaners and boiler com­
pounds. The oil and rust solvent is the
latest addition to the range and it is avail­
able in containers holding from 41- oz. to
four gallons.

Chemical Services (Pty.). Ltd., P.O. Box
5562. Johannesburg. have received a licence
from the Magnus Chemical Company, Gar­
wood. New Jersey. USA. to manufacture in
thc Union the Magnus 755 carburettor
cleansing solution, the nrst of this type of
product to be made locally. It is available
locally with the familiar cleaning kit. It
can also be obtained without this basket, in
containers ranging in capacity from one gal­
Ion to 45 ga lions.

of Standards, Private Bag 191, Pretoria. The
'distemper specification covers non-washable
distemper in powder form. in five standard
colours, with provision for the addition of
many other colours.

The specification describes physical and
chemical requirements. including mixing and
application qualities. colour, etc. Tests are
also mentioned. The second specification
covers four types of primers, of which the
first two arc for use on such structures as
bridges and on ferrous metal surfaces of
other types. The third item is for covering
properly cleaned iron and steel surfaces, and
the fourth is for use on structures facing
severe humidity or fresh-water immersion.
The camouflage paint is mainly used by the
Union Defence Force and the specification
provides for requirements of a most exacting
character.

*

*

*

*

*

*

***

Chemical Services have also received the
local right from Formax Manufacturing Cor­
poration. of Detroit, USA. to make in South
Africa the Formax range of hand rubbing
compounds arid wheel polishing compounds.
It is clilimed that this is the first time such
items have been produced locally. Formax
is being packed in drums varying in capacity
from 12 lb. to 500 lb. There is expected

The paint section of the South African
Bureau of Standards has published several
specifications for the ingredients of paint.
but more recently it has been drawing up
specifications for manufactured paint. and
the three now available cover cold water dis­
temper for interior application, red lead base
primer for structural steel. and non-reflective
olive green camouflage enamel. They are
obtainable at 5s. each from the S.A. Bureau

* * *
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KINETICS AND MECHANISM. By Arthur A.
Frost and Ralph G. Pearson. Chap­
man & Hall. Ltd., London. 1953. Pp.
343. 48s.

Perhaps the most important conclusion
~hich can be drawn from nearly a century
ilf studies in chemical kinetics is that th.:
'majority of chemical reactions are much
more complex than might at first sight a p'
JlCar. Even such a well-known reaction :IS

e!hat between oxygen and hydrogen to form
-water is now known to be so complieat..::d
!hat it is not yet completely understood.
The naive assumption that this reaction
,occurs on collision between two hydrogen
molecules and an oxygen molecule is Jei!­
Bitely not true. Similarly the reaction
between hydrogen and bromine in the gas
-phase at elevated temperatures follows a
complex course involving dissociation of
bromine molecules into atoms. followed by
reactions between atoms and molecules. On
the other hand. the apparently similar reac­
tion between hydrogen and iodine under the
same conJitions is known to take place by
the obvious route involving only bimole­
cular collisions between single molecules of
each kind.

The recognition of this type of problem
has led to an intense study of reaction
mechanisms. partly because of the academic
interest of the problems themselves, but also
on account of their importance in chemical
engineering practice. This is because a
knowledge of mechanism may permit suc­
cessful prediction of reaction products or of
optimum reaction conditions. matters of no
small importance in plant operation.

The work under review. which is con­
cerned mainly with the theoretical aspects
of the subject. is directed at the graduate
student of kinetics and at the young research
worker embarking on studies of mechanism
by the kinetic method. The authors have
sensibly avoided the temptation to present
a 'catalogue of recently published work.
Instead. more than two-thirds of the book is

C

devoted to a thorough expOSitIOn of the
theoretical foundations of the subject, illus­
trated by many examples. A lucid account
of transition-state theory is followed by the
theoretical treatment of reactions in the gas
phase and in solution, and of important
problems in homogeneous catalysis and in
chain reactions. The remainder of the book
consists of studies of a limited number of
reactions whose mechanisms have been
investigated. in considerable detail, by
kinetic and other methods. Among the
reactions dealt with are the nitration of
aromatic compounds. the decomposition of
nitrogen pentoxide and the aldol condensa­
tion.

While it would be going too far to claim.
with the authors. that this is the first text­
book to treat kinetics and mechanism in
other than a perfunctory manner. there is
no doubt that for the rather limited cate­
!!,ories of readers for which it is intended,
this book offers a great deal of interest and
value.-R. C. PINK.

RADIOACTIVE ISOTOPES. By W. J. White­
house and J. L. Putman. Oxford Uni­
versity Press. Geotrrey Cumberlege.
Oxford. 1953. Pp. 424. 50s.

This book has been written with the
avowed intention of presenting an outline
and guide to those scientific workers who
may use radioactive isotopes in the course
of their investigations or operations. that is,
the class of scientists to whom the isotope
is the means rather than the end.

There are two possible methods of con­
structing such a guide. The author may
attempt a complete review, collecting all the
information and classifying it roughly into
sections, or he may write a textbook setting
out the theory of the subject first, and then
illustrating the application of this theory hy
selected • examples. The authors of thi3
particular volume have chosen the latter
course. Although they have both been at
Harwell for many years. and thus might be
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l1ELT.-COl.. SIR FRANCIS H. HUMPHRYS.
who has been vice-chairman of Associated
Portland Cement Manufacturers Limited
and British Portland Cement Manufacturers
for 17 years. has rdinquished those offices,
but continues as a director of both com­
panies. MR. J. A. F. BINNY, chairman of
London and Colonial Investment Corpora­
tion. has been appointed vice-chairman in
his place.

SIR EDWIN PLOWDEN. Chief Planning
Officer to the Government and chairman of
the Economic Planning Board, will retire
from public service at the end of Ocober.
The Economic Section of the Cabinet Office
will then be transferred to the Treasury and
MR. R. L. HALL-its director-will become
Economic Adviser to the Government. SIR
BERNARD GILBERT. a Second Secretary in the
Treasury. will be chairman of the Economic
Planning Board. Sir Edwin Plowden will
continue to be a member of the Board.

DR. WILLIAM R. VEAZEY. who has been a
director of the Dow Chemical Company of
Canada. Ltd .• for 26 years, has retired after
37 Years' service with the company. MR.
HERBERT D. DOAN, son of the president, Dr.
Ldan I. Doan. and MR. HERBERT H. Dow
II. son of the late Dr. Willard H. Dow. have
been elected to the board. Three new vice­
presidcnts are DR. RAY H. BOUNDY. director
of research and a director of the company;
MR. DONALD WII.LAMS. director of sales; and
DR. J. D. HANAWALT. manager of the mag­
nesium department.

\'fR. ROBERT L. TAYLOR has been appointed
director of public relations of Mathieson
Chemical Corporation. He is a past officer of
the Manufacturi ng Chemists' Association.
Inc.. and for a number of years was editor
of Chemica/Industries, now Chemical Week.
published by the McGraw-Hill Publishing
Company. Inc. Prior to that he was asso­
ciated with Monsanto Chemical Company.
St. louis. Missouri. He is a graduate of the
University of Michigan and a member of the
Chemists' Club. New York. and the Univer­
sity and National Press Clubs. Washington.
D.C.

o

MR. G. A. CAMPBELL, director of Geigy &
Company. Ltd., Middleton, Manchester,
gave a talk on DDT to Rochdale Rotary
Club.

MR. C. B. READ has been appointed man­
ager of the edible oil refinery at the Stork
Margarine Works of Van den Berghs &
Jurgens. Ltd., Purfleet. Essex. He was
formerly assistant production manager of the
margarine factory and succeeds MR. H.
GATES who is taking up a technical position
in India. Mr. Read is an M.Sc. of London
University.

At the sixth annual general meeting ot
the Fertiliser Society. held at Ascot on
Thursday. :!5 June. 1953. MR. T. P. DEE.
MR. A. W. DONALD and MR. J. T. PROCTER
were elected to the Council in place of MR.
A. GILLIES, DR. J. H. HAMENCE and MR.
A. K. VERNON. who had retired by rotation.
MR. J. ANGUS was elected president and MR.
J. T. PROCTER vice-president.

MR. HARRY R. MCCLURE. who has been
appointed executive vice-president of Car­
bide and Carbon Chemicals Company (a
Division of Union Carbide and Carbon Cor­
poration. New York). has been vice­
president since t944. He became a member
of the Union Carbide organisation in 1928
as a research fellow at Mellon Institute cf
Industrial Research. Pittsburgh. and for the
past 20 years has been concerned mainly
with the development of new chemicals and
finding new industrial uses for them. On
this subject he has written many technical
papers and articles and is a member of
Ilumerous USA professional a nd technical
societies.

DR. BRUCE R. ALLEN, manager of the
Summit. New Jersey. research laboratories of
Celanese Corporation of America, last week
announced severa I appointments in connec­
tion with the expanded research programme
of the Plastics Division of the company.

DR. WILLIAM L. EVERS has been named
assistant manager in charge of Plastics Divi­
sion research at the laboratory. He was
formerly associated with Rayonier Corpora­
tillO and Rohm & Haas Company. He
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attended the University of Akron. North­
western University and Penn State.

DR. WALTER D. PAIST was named head of
the newly formed applications research sec­
tion of the Plastics Division. Dr. Paist
joined Celanese in 1941 and aaended the
University of Pennsylvania and Columbia
University.

DR. RICHARD E. DAVIES was appointed
head of the Plastics Division's polymer re­
search section. He joined the company in
J946 and attended Union College at Schenec­
tady. New York. and Columbia University.

MR. LAWRENCE LYNN was named head of
the Plastics Division process engineering
section. He joined the company in 1949.
and is a graduate of Texas A. &. M.. and
Columbia University.

DR. MOSTAFA MAHMOUD HAFEZ, Control­
ler of the National Research Council of
Egypt. is visiting the United Kingdom for
five weeks. under the auspices of the British
Council. to study the organisation of scienti­
fic and industrial research in Britain. He
began his programme of visits on 23 June
when he spent the day at the headquarters of
the Department of Scientific and Industrial
Research. Much of his programme will be
concerned with the work of the Department
and its research laboratories. He will also
visit the British Leather Manufacturers'
Research Association at Egham. Surrey. a
scientific glassware factory at Sydenham and
several industrial research establishments.
He will visit Cambridge on 17 July. Birming­
ham On 20 and 21 July and Manchester on
22 and 23 July. .

Dr. Hafez .graduated from the Higher
T raining College. Cairo. in 1930. In 1935
he came to Britain on an Egyptian scholar­
ship and took his BoSe. with 1st class honours
in Chemistry at Sheffield University in 1938.
In 1940 he took a Ph.D. in Chemistry at the
University of London. King's College. and
for a few months worked as a demonstrator
at Bristol University before returning to
Egypt in 1941.

He was a lecturer at Alexandria University
from 1942 to 1946 and a Visiting Fellow at
Princeton University. USA. from 1946 to
1948. On his return to Egypt he became an
Assistant Professor at the Faculty of Science
and the Institute of Industrial Chemistry at
Alexandria until 1950. when he wa~ called
to the National Research Council as Con­
troller. He is one of two Controllers. being

responsible for the scientific side of the
Council. and his co-Controller for the stat1
side.

Obituary
The death has occurred of MR. PERCY

ALFRED WILFRED CAME, chairman of J.
Crosficld & Sons. Limited, and of William
Gossage & Sons. Limited. aged 62. Mr.
Came. a native of Bristol. went to Warring­
ton in 1938 as works manager of Crosfields.
Soon after World War II began he was
released by the company to superintend the:
building and to bring into production a new
ordnance factory in Leicestershire. He
became deputy director of the Ministry of
Supply in London. and held the position
until 1944, when he became technical direc­
tor of Crosfields. He was appointed chair­
man in April. 1946.

PROFESSOR ALWIN MITTASCH died in
Heidelberg in his 83rd vear on 4 June. He
started as a chemist. studied the mysterious
phenomenon of catalysis under Ostwald. and
was then commissioned by Carl Bosch in
Ludwigshafen to find a method for com­
mercialising Fritz Haber's experiments on the
catalytic formation of ammonia from nitre­
gen and hydrogen. In this attempt he was
fully successful. Later he broadened his
studies and thoughts about catalysis and in
1948 he was able to publish a book under
the title' Von der Chemic wr Philosophie.'
His trains of thought brought Mittasch in
contact with Robert Mayer. and he pub­
lished a great number of essays dealing with
Mayer's writings. In the last year of his life
Mittasch published two books of consider­
ahlc importance. • Friedrich Nietzsche als
Naturphilosoph' and quite recently • Erlo­
sung und Vollendung.' Mittasch enjoyed
the rather exceptional honour of being made
a member of the Heidelberg Academy af
Science without being a university professor.
but on the occasion of his 80th birthday the
title Professor was awarded to him. Up to
his last illness which led to his death within
a few weeks, the old scholar was in the full
possession of his mental powers and inces­
santly busy writing articles and answering.
mostly by return mail. the letters of a wide
circle of friends which his enthusiastic tem­
perament and his kind nature attracted to
him.-DR. G. RABEl.
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Publications & Announcements

THE 1953 edition of the British Standards
Yearbook has just been published and gives
a list of the 2.000 British Standards current
at the end of March. 1953, with a brief des­
cription of ihe subject matter of each. A
comprehensive index simplifies reference.
The Yearbook gives the usual information
on the membership of the General Council.
the Divisional Councils .and the Industry

THE subject of oxidation·reduction balance
is of considerable interest and importance.
Originally of limited application in the field
of biology. it is now of increasing practical
significance for the industrial chemist and
others in many spheres. This development
is largely due to the extension by W.
Mansfield Clark and others of the svstem of
oxidation-reduction indicators introduced by
Ehrlich in 1885. These indicators offer to
the chemist a tool by which he may study
and control many of the substances he is
required to handle. In this connection.
readers will learn with interest that the
British Drug Houses Ltd.. Poole. have now
issued a fifth edition of their booklet
entitled' The Colorimetric Determination of
Oxidation-Reduction Balance.' which has
been revised and extended.

A:'vIONG operators of high-speed grinders.
drills and similar tools that tend to project
particles upwards at high velocity. there has
long been demand for a device which would
guard the face more effectively than con­
ventional goggles or headband-suspended
face shields. The Protective Industrial
Clothing Division of the R.F.D. Co., Ltd ..
have now produced the R.F.D. Shoulder­
Braced Face-Guard, which represents a com­
pletely new departure in facial protection,
the shield being firmly supported by com­
fortable felt-lined shoulder braces. A
lightweight chemical-proof or flame-proof
fabric bib is attached to the lower edge of
the shield to protect the neck and chest. The
full-vision face shield, which is supplied
clear or tinted, is trimmed with aluminium.
and completely protects both front and sides
of the head. The whole equipment can be
adjusted or released in a moment. and while
wearing it the operator has both hands com·
pletely free.

Standards Committees, together with the
names of the representatives on the main
Special Committees and Advisory Commit­
tees. For the first time the Yearbook gives
a list of the British Standards under which
the Institution's certification trade marks are
used, while particulars of the work in hand
of all the Industry Standards Committees
are also given. The Yearbook is essential
to all those engaged in industry and com­
merce if they are to keep up-to-date with
the increasing momentum of practical stan­
dardisation and simplification. Copies of
the Yearbook may be obtained from the
British Standards Institution. 24 Victoria
Street. London. S.W.I, price 12s. 6d.

*

*

*

**

*

LATEST developments in mechanical hand­
ling are described in the new List 284 of J.
Collis & Sons, Ltd. The' VertiVeyor' is
designed for continuous vertical conveying
between floors. with automatic loading and
unloading at predetermined heights; the
• SlatVeyor' will carry heavy packages and
similar articles at spaced intervals, up sharp
inclines and over doorways and passages;
and the' LoadaVeyor' is a mobile inclined
conveyor for carrying packaged, loose or
bulked materials from one level to another.
Details Are also given of various patterns of
conveyor. which are available with solid top.
roller top, and trough top. and with types
(If belt to suit m(lst requirements.

FOR many years synthetic resins have been
regularly and successfully used to bond
widely different materials: wood, metals and
plastics. A new manual has now been pub­
lished by Bakelite Ltd. to assist users in the
selection of the adhesive best suited to any
particular work they may have under con­
sideration. Seventeen sheets giving instruc­
tions for use. including preparation of sur­
faces. mixing procedure. spreading, pressing
and setting. together with graphs of useful
life and basic curing times. and three appen­
dices of generally useful information, mak.:
up this extremely useful manual. It
is hoped that it will prove of service to the
many who already use Bakelite adhesives as
well'as to those not familiar with the advan­
tages to be gained by their use.

*

*

*

*

*

*
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FOR DELIVERY F R O M  STOCK 

ORTHOTOLUIDINE BLANC FlXE 
PARA FORMALDEHYDE ANHY D. SOD. SULPHATE 
FORMAMI DE POTASSIUM CHLORATE' 
ADlPlC ACID SODIUM ACETATE 

the manufacture of 
Bolts. Nuts, Studs 
and Machined Parts 
from bar materials. 
i n  a l l  i lasses o.f 
Heat-resist ing and 
Stainless Steels. 
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Law d3 Company News 
New Registrations 

Bonham & Porter (Chemists) Ltd. 
Private company. (520,107). Capital 

£3,000. Wholesale and retail chemists and 
druggists, etc. The directors are: E. 
Bonham, Mrs. H. D. Bonham, G. S. Porter. 
Reg. office: 36 Dennis Road, Coventry. 

Fertilisers & Chemicals Ltd. 
Private company. (520,122). Capital 

£20,000. Buyers, sellers, exporters, ifi- 
porters and manufacturers of and dealers 
in agricultural and chemical fertilisers. 
feeding stuffs, etc. Subscribers: J. T. Race, 
J. B. Osborne. First directors not named. 
Solicitors: Durrant Cooper & Hambling, 
70171 Gracechurch Street, E.C.3. 

Sblix Ltd. 
Private company. (520,140). Capital 

f 100. Manufacturers of toilet and cosmetic 
goods of all kinds, manufacturing and 
analytical chemists and druggists, etc. Sub- 
scribers: T. S. Sutherland, M. B. Main. First 
directors are to be appointed by the sub- 
scribers. Solicitors: Frere Cholmeley & 
Nicholsons, 28 Lincolns Inn Fields, W.C.2. 

Hydrophane Ltd. 
Private company. (520,200). Capital 

f3,400. Manufacturers of and dealers in 
fine chemicals and other pharmaceutical 
medicinal or surgical products, etc. Direc- 
tors: E. C. E. Hemstead, P. W. Dodd. 
Mrs. M. Hemstead. Reg. office: 212 Strand, 
W.C.2. 

Ivie Hair & CO. Ltd. 
Private company. (29,475). Capital 

£40,000. Drysalters. Directors: W. L. F. 
Shaw, T. Yuille. Reg. office: 23 Tyndrum 
Street, Port Dundas, Glasgow. 

Maxwell Iddon Ltd. 
Private company. (520,217). Capital 

f 1,000. Wholesale or retail consulting, 
analytical, manufacturing, pharmaceutical 
and general chemists, etc. Directors : Mrs. 
E. Iddon, J. Proctor. Reg. office : 91 Bolton 
Street, Chorley, Lancs. 

Hyzone Ltd. 
Private company. (519,977). Capital 

f 100. Manufacturers, importers and 
exporters of and dealers in chemicals, deter- 
gents, soaps and cleansing substances, etc. 
Subscribers: R. T. Owen, J. C. Edwards. 
R. T. Owen is first and permanent director. 
Reg. office: 2 Windmill Road, Hampton 
Hill, Middx. 

Lloyd Roach Ltd. 
Private company. (520.865.) Capitni 

£6.000. Wholesalc or retail consulting. 
analytical, manufacturing, pharmaceutical 
and general chemists. Directors : T. Lloyd 
Roach. M. Lloyd Roach. D. Lloyd Roach. 
D. M .  A. M. Holtham. J .  W. Green, B. M.  
Williams. Keg. office: 6 and 8 Waterloo 
Road. Smcthwick, Stafls. 

British Visqueen Ltd. 
Private company. (520,859.) Capital 

£240,000. To enter into an agreement with 
Imperial Chemical Industries, Ltd., and the 
Visking Corporation; to acquire the busi- 
ness of manufacturers and merchants of and 
dealers in polythene film now carried on by 
the Imperial Chemical Industries, Ltd.. :n 
the United Kingdom of Great Britain and 
Northern Ireland. Imperial Cbemicsl 
Industries, Ltd., and Visking Corporation 
have the right to appoint four and two direc- 
tors respectively. The first directors are : 
J. C. Swallow, J. E. Sisson, both of Imperial 
Chemical Industries, Ltd. (Plastics Division). 
Black Farm Road. Welwyn Garden City. 
Herts; and H. C. Raine. A. F. Gowler (ap- 
pointed by the said Imperial Chemical Indus- 
tries. Ltd.); and F. C. Howard, A. T. Peter- 
son (appointed by the Visking Corporation). 
Solicitor: F. J. P. Craven, I.C.I. House. 
Millbank, S.W.1. 

Cannon (CP) Ltd. 
Private company. (520,682.) Capital 

£35,000. Chemical engineers, manufac- 
turers of and dealers in chemical plant. etc. 
Subscribers: J. B. Gowman, G. S. C. V. 
Flint. First directors are not named. Soli- 
citors : Cliflord Turner & Co., 11 Old Jewry. 
E.C.2. 

Themproducts Laboratories Ltd. 
Private company. (520,678.) Capital 

£5,000. Manufacturers of and dealers in 
chemicals, gases, drugs, medicines, etc. 
Directors: J. F. Barham. Dr. A. Clark. Reg. 
office: 4315 Fulwood House, Fulwood Place. 
W.C.1. 

Smith & Starkey Ltd. 
Private company. (520,562.) Capital 

f 1,500. Pharmaceutical, analytical, manu- 
facturing. photographic and dispensing 
chemists and druggists, etc. Directors : 
F. Smith, Mrs. P. Smith, F. R. Starkey and 
Mrs. C. Starkey. Reg. office : 308 Waterloo 
Road. Blackpool. 

cr~ntr~tuedo~r paq? 4 1  
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OF LIVERPOOL
READS

Leagues beneath the sea, in the rock bound
pools and on the sands of the shore are
countless varieties of sea shells - eaeh one
in this great range being a fine example of a
container superbly suited
to the particular needs of
its contents, We at Reads
have also managed to find
satisfactory answers to

many difficult container
problems in the last 84 years
(though you never find us

peering into pools for inspiration), Thanks to

constant developments based upon this long
experience, our normal range now includes
most types of containers in common use, and

new problems are being
solved every day. If yvu

are planning to introduce
new lines. or to re-inlroduce
old ones in more attractive
forms. the long experience
of Reads of Liverpool is
at your service.

URRELI. HOUSE. ORRELL LAN"';. WALTON. LIVERPOOl., 9 . Phuue: Aiutree :.HiOO

"<JllIlun Ollh;e: Gmnd IllJiI,IiIU~1'l. TrMltl~l1r ~lIUll.r~. w.e.:! . Ph',"~: TltAfalgar 57tsl

Allt.1 at Gla...".. "". Ucl(a."t awl Curk

R 1341-0
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Dark, Alack & Co. Ltd.
Private company. (520,788.) Capital

£1,000. Agents. brokers, manufacturers of
and dealers in products made of stainless
steel, plastics and other materials, for use
in the engine<:ring. tcxtile. chemical, dairy.
food, oil, brewing, mincral water and allicd
trades, etc. Directors: A. R. Dark, P.
Atack. W. G. Casso W. F. Talbot, C. E.
Atack and B. F. Miller. Reg. office: 1
Broad Strcet Placc. E.C.2.

A. Cartwright (Henley) Ltd.
Private company. (520.774.) Capital

£5,000. Manufacturing, pharmaceutical.
analytical, photographic and dispensing
chemists. pharmacists and druggists. opti­
cians. etc. Dircctors: R. A. Neville. C.
Neville. Reg. office: 25 Bell Street, Henley
on Thames, Oxon.

Kaylene (Chemicals) Ltd.
Private company. (520.942.) Capital

£100. Manufacturing. wholesale, rctail and
dispcnsing chemists. druggists, analysts and
drysalters. ctc. Directors: Sir Wm. A. Lane.
H. Surfleet. A. C. Hardy. C. C. Collins. A. C.
Cartwright. W. F. Kcmp. Reg. office:
Waterloo Road. Crit;k lewood. N.W.2.

Company News
Howard & Sons Ltd.

A sudden drop in demand for the com­
pany's goods from early June onwards and
a sharp fall in the prices of many of thc
company's raw materials and finishcd pro­
ducts were the main reasons for the net loss
of £34.099 sustained by Howard & Sons.
Limited, in thc.year endcd 31 Dccember last.
compared with a profit of .£107.696 for thc
previous year. The directors explain this in
their annual report. but point out that
although the level of turnover is still below
that of 1951 and 1952, there have been signs
of an upward trend sincc the beginning of
1953. Having cut overhead expenses sub­
stantially, the directors hope that the com­
pany is again operating at a profit. No
dividend is recommended on the ordinary
sh:lres: for cach of the three previous years
the dividend was 15 pcr cent. less tax.

British Celanese Ltd.
Increased demand for the company's ace­

tatc yarn is refcrred to by Mr. G. iH. Whig­
ham. chairman of British Celancsc Limitcd.
in a statement circulated in connection with
the annual meeting on 16 July. The demand

for the yarn during the latter part of the
nine months of trading under review has
been in exccss of the company's ability to
supply. states Mr. Whigham. This is
despite thc steady incrcase in output as new
labour has becn trained and become effi­
cicnt. Turnover in both the home market
and for cxport shows considcrablc improve­
mcnt. Nct profit of the group for the nine
months cnded 28 March was .£1.841.346
(beforc taxation), this being at a rate broadly
equivalent to that earned the previous ycar.
The nct profit of British Celanese, Ltd., was
044.341 (aftcr tax). Thc dividend recom­
mendcd on the ordinary stock is 12 per cent
(actual). which is cquivalcnt to a rate of 16
pcr ccnt for 12 months.

Market Reports
LONDON.-A steady trade is being done in

most sections of the general chemicals mar­
ket, nnd the movement to the chief consum­
ing industries has been well maintained.
Prices arc unchanged with the exception of
an increase in the convention quotations for
rcd and white lead. prices of which were
received after going to press last week. Dry
white lead is now quoted at .£139 per ton
and rcd lead and litharge .£123 per ton.
Quiet markets are reported for the coal tar
products, but the price of naphthalene, balls
and flake, was rcduced .£5 a ton on 1 July.

MANCHESTER.-The past week has scen
little change of any consequence in trading
conditions on the Manchester chemical
market. Deliveries of textile and othcr des­
criptions of chemicals have again been
affected to some extent by the holidays and
this factor has also left its mark on thc
volume of new busine~s. There has been a
fair movement of supplies of the leading
alkalis. and also of the potash. ammonia
and magnesia chemicals. Values have
mostly continued on a steady basis. Apart
from one or two lines. seasonally quiet con­
ditions obtain in the fertiliser section. In
the by-products market, creosote oil. pyri­
dine. bcnzol and xylols are in fairly steadv
call. but in most other sections the demand
the week has been only moderate.

GLASGow.-As opposed to trading condi­
tions during the previous week, business this
week has been quite brisk with a steady
demand for general chemicals. Export o~
the other hand has not shown any change.
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Industry is making increasing demands for 
water of extreme purity-both for process 

8 p) requirements and for feeding t o  super high 

d9 ee pressure boilers. These demands can be met 

*@ @Qd# by the use of Permutit's latest Mixed Bed 
' Deminrolit '  Plant. which produces such 

@ 6 @ water in any quantity. The cost is very much 
@ - @  less than by the laborious and costly process 



THE CHEMICAL AGE 4 JIcI,. 15s- 

for use in pickling tanks 
Meldrums manufacture any item 

to [meet individual requirements. 

Sample pieces and test reports 

verifying the outstanding ;resistant 

properties against corrosive attack 

by hot or cold acids are available 

on request. 1 SEPT. 3rd-SEPT. 17th 1951 I 
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Stand No. 12, Row 6 

T I M P E R L E Y  A L T R I N C H A M  C H E S H I R E  
London Office : 25, Hanover Square, W.I. Manchester Office : Eagle House, Cross Street 
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The Powell Duffryn cubic heat exchanger 

(constructed with all contact parts in 

Delanium carbon and graphite) is 

designed t o  handle almost all 

to  its very superior heat transfer 

performance, combined 

with flexibility, compact- 

ness and robustness, 

I t  is  b e i n g  u s e d  

increasingly in such E V A P O R A T I O N  
unit processes as.. . 

C O N D E N S A T I O N  

H E A T  R E C O V E R Y  

C R Y S T A L L I S A T  I O N  

..... 
b 
'--I-= j oar COOL these 

P O W E L L  D U F F R Y N  CARBON PRODUCTS LTD 

Chemical Carbons Division, Springfield Road. Hayes, Middlesex. Tel :  Hayes 399418 

In the U.S.A. - Delanium Carbon Corporation 
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SERVICING 

W ET AND DRY GRINDING, Micr~mihi~~g, (;r:l~lil~c : I I I \ I  
Mixiug of >linc.r;rls and (Il~rn~ic:;il?i for all tr;~(lv-. 

Also suy~l~liers of jirolll~cl zirvon, sillil~m~~itc.. fnsvd sili~.;~. 
]1recisi011 eastiug ~~l:itvri;~Is ; I I I ~  ;I \vide I:~IIZV of' KTIBI I I I I~  
minerals. 

W. PODMORE & SONS, LTD., 
SHELTON, STOKE-ON-TRENT, 

Phones STOKE-ON-TRENT 2814 & 5475 

WORKING NOTICES 

TZF, Proprietor of I l r i t id~ l'etcnt 80. 567,610, rl~titlrel 
IMPROVEMENTS IN OR RELATING TO TUBULAR 

FURNACES FOR DISTILLING OR CRACKING PRO- 
CESSES." off'+rs S:IIII~. for lirt*l~rt, or otllvrwise 11) f>rlwrr 
~~ril(;ti(!;~l \vor!ii~~g it1 l;rv:~t. l { r i t ~ ~ i ~ ~ .  111q11irit- to 
SINGER, STERN & CARLBERG. 14. EAST JACKSON 
BOULEVARD, CHICAGO 4, ILLINOIS, U.S.A. 

AUCTIONEERS, VALUERS, Etc. 

E D W A R D .  RUSHTON, SON AND KENYON 
(Esh%bllshed 1855). 

Decolor is ing CARBON (1 HIGHEST EFFICIENCY 
ALL TRADES LOWEST PRICES 

Granular Carbon for Solvent Recovery. 
Regeneration of Spent Carbon. 

W r i t e  for samples and quotations. 

F A R N E L L  C A R B O N S  L I M I T E D  
CONDUIT ROAD, PLUMSTEAD. L O N D O N .  S.E.18 
Telephone: Telegrams: 
Waolwich 1!58 12 lines). Scofar. Wol. Londov 

Auctioneers, Valuers and Fire Loss Asuessors of 
CHEMICAL WORKS, PLANT AND 

MACHINERY 
York House, 12 York Street, Wmchester. 

-- 
Telephone 1937 (2 lines) Central M?~nchester. 

Empty Barrels & Drums 
IGENERAL AND EXPORT / 

C O O P E R S  
A N D  / D R U M  R E - c o N D I n o N E R s  

T. H. FIELDING &SONS LTD . 
KNOSTROP LANE. LEEDS 9 

Phone : 22675 & 26394 Branch W o r k s  at H u l l  

f o r  I n d u s t r i a l  E l e c t r o n i c  
C o n t r o l  E q u i p m e n t  

...o. a .... 
ELCONTROL -- LTo-- 

10 WYNDHAM PLACE, LONDON, W. I 
Tel : AMBassodor 2671 
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Gas-Burn t 

for all purposes 
e . .  

I- 
<- 

I<> [-.I 4- - e* r: 
(Colcium Oxrde) 

of the highest commercial quality, 
in lumps o r  in coarse powder form 

- ,> . ..- 
(Colc~um Hydroxrde) 

In Standard and Superfine grades to 
meet most ~ndustrial requirements 

'I' r , - r - -  * >  - . , *  

Agents: DURHAM R A W  MATERIALS. LTD.. 
1-4. Great Tower Street. L O N D O N ,  E.C.3. ' 1 
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FLUORINE COMPOUNDS- 
I N C R E A S I N G  U S E  I N  I N D U S T R Y  

REFRIGERANTS 

CATALYSTS 

J \ LUBRICANTS 

? -, 

' PLASTICS 
,". ,. 

 INSECTICIDE^ 
-- 

ANHYDROUS HYDROFLUORIC ACID 

HYDROFLUORIC ACID . BORON TRlFLUORlDE 

BENZOTRIFLUORIDE . FLUOSULPHONIC ACID r Now that the technical dificulties encountered in the manufacture n! 

Fluorine compounds have been overcome, new fields of chemistry can 
be explored. Fluorine-containing refrigerants, plastics, insecticides and 
intermediates all show great industrial promise. The above-mentioned 
compounds are of value in the manufacture of such fluorinated materials. 
and are available in commercial quantities. Our research department 
would be pleased to advise on any technical queries regarding the use ot 

Fluorine compounds. 

jd A P I O N E E R I N  T H I S  C H E M I C A L  F I E L D  

I M P E R I f i L  S M E L T I N G  C O R P O R A T I O N  ( S A L E S )  L I M I T E D  - 37  D O V E R  ST  - L O N D O N  - w.r 
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