
"he 

- 
L LXlX 2 1  NOVEMBER 1953 NO 1793 

1:EDIGHLOROPROPANE 
(PROW LENE DICHLORIDE) I 



THE CHEMICAI, AGE 21 No~.c,~rrho- 1953 

"HUNCOAT A C I D  
REDAC" 

PRODUCTS "REDAc"o E A R T H  R E S I S T I N G  E N  W A R E  

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

Enquiries Welcomed 

B. WHITAKER & SONS, LTD. 
S f .  STEPHENS H O U S E ,  W E S T M I N S T E R  

Phone : 
Works : ACCRINGTON. LANCS. Grams . 

W h ~ t e h o l l  3616 B r r c o v ~ t y .  Porl. London 

CHEMICAL 

PLANT -1 

S h ?  

SPECIFICATION 

Calcium Chloride 
Flake 16180% 

Solid fused 12/15% 
Quantities of 

up to 20 tons available 
for despatch within 314 weeks 

from receipt of order. 

A Harris & Dixon Company 

Guest Industrials Ltd. 
Raw Materials Division 

81, Graceclzurch Street, London, E.C.3 
Tplephone: Mansion Housc 563 1 ( 16 lines) 

T~legrams: Guesflnd, London 
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I 
11 1 For the manufacture of 

BROTHERHOOD 

I 
1 ARTIFICIAL RRTILISERS and other CHEMICALS 

Air, Gas and Refrigerating 
Compressors 

Also 
S T E A M  T U ' R B I N E S  
S T E A M  E N G I N E S  
G E N E R A T I N G  S E T S  

Literature describing Brotherhood Products available on request 
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raw 

materials 

... en route to  almost any industry 

Mons;into - pioncc~rs in the corr~nlcrcitil (I(>\-c.lopment of 
phenol-foresitw the  p r c ~ ~ t  potcnti;tlities of this hi~sic. I*it\r 

mntcriill. As its np;)lic.:~tion sprci~cl to  in t l~ is t r~r  i1ftc.r 
intlnstry, so \\.its JIonsiinto's protluc.tion gc;trc(l to  fulfil 
t,hc tnnng i~~ t l i \ i c ln i~ l  ncbc.tls. A nlotl(.rr~ ro;\tl-t,i~nkrr flccbt 
(. l is~~res first-class dc1ivc.r.v fncsilitics. Monsi~nto phc.1101 
reitches ~ 7 0 1 1  ~ ) r o n ~ p t l y .  in bulk nncl " frcshly clistillccl "- 
yet i1nothc.r :~t;~r;lntec% of 3lons;tnto 1.cliit1)ilit.v i~ncl high 
cl~titlity. 

I . .  . .  I 
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Please enquire for further 

details of these or any 

other Monsanto products. 

PHENOL 

para CRESOL 

meta CRESOL 

MONSANTO CHEMICALS LIMITED, 

I 
Victoria Station House, Victoria Street, London, S.W.1 

I a-or ,i;r,on wi r l j  Nonronro Circnl irol  Co,r,pony, S t .  Lours. U.S.A. Monsanro Car30da 

L : '  . M,.. 1,. r i  A",, ~ : - ~ o C i > r . , , r ~ n i  ( : ~ , . ~ r r , i l ~ r . ~  L l t i  , Mclboiirr~c,. Monronto Chen~rcols 

0 1  In ;!a 11 , , f i o w t ~ o y .  R e p r t ~ ~ , e r ~ r o r ~ v ~ -  rhc worl~i ' , ,  p r , n tma l  o l res .  
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FOUNDRY WORK 
and FABRICATION 

I SERVICE FOR THE CHEMICAL 
OIL,GAZ & ALLIED INDUSTRIES 

The WIDNES 
FOUNDRY engi- 
neering service in- 
cludes fabrication 
in  mi ld  and stain- 
less steels of plant 
and equipment 
for the chemical, 
gas, oi l  and allied 
industries. 

t I 
A 15.000 gallon 
capacity Mild Steel 
Fermenter. 10' 0 
inside diometer . 
33' 1 0  overoll. 
fabricated from 4" 
plate and having 42" 
bore internal coils. 

Add t o  this the 
production of cast 
vessels and other -3 
specialised plant 
i n  heat and acid re- . 
sisting, high duty 
and alloy irons, 
and you have a 
concise summary 
of the WIDNES 
service toindustry. 

I 
A Mild Steel Steam 
lacketed Vacuum Fer- 
ment or 4.000 gallon 
copocity : 7' 0 
diometer . 17' 2 
long. Jacket 7' 4t"  
inside diometer. 
Weight. 9 )  tons 

I 

Widnes Foundry have the facilities, the men and over 100 years' experience and 
this combination is a t  the service of users of specialised equipment the world over. 

ESTABLISHED 1841 

FOUnDRY E EnGlnEERlnG ........................... m...,,,,,... ....,............ m.,,.. .. .... . ,..,,.. a ..,.,,,.. 
T E L E P H O ~ E  T E L K G I I  l ) m 5  
wonts znl(runi9 (0. LTD .~ouno~v,ru~onrs 

LUGIDRLE R O R D  WIDnE5 LRl lC5 
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Above.FrontviewofoStze 17 TypeVIIICloss B.B.for 176gallonspermrx. 

&low. Rear view of some mochrne tilted for empcytng. 

"Universals"are produced In several 
standard types and classes t o  serve 
a wide variety o f  industrial purposes 
and are  capable o f  numerous 
adaptations t o  special requirements. 
Capacities range in  19 sizes f rom I+ 
pints to22OOgallons permix :  troughs 
can be jacketted and blades cored 
for  steam o r  br ine circulation: many 
aresuppliedfor mixing undervacuum 
and/or pressure: and we have had 
75 years experience o f  making them. 
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THE G E l G Y  C O M P A N Y  LTD.. Rhodes. M i d d l e t o n .  M A N C H E S T E R  
Telephone: Middleton 3644 Telegrams: Geigy. M~ddleton. Manchester 

D 22 
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F A M O U S  S T E P P I N G  S T e N E S  
at Ambleside, Westmorland 

Staveley basic chemicals are the  stepping stones t o  a hundred and one industr ia l  
and agricultural chemicals-and many pharmaceutical products w i t h  famous CHLORINE 
~ r o ~ r i e t a r v  names. - - . - , . - . . . . . 

Processes such as water steril isation, weed 
destruction, and road making also use Staveley CHLORATE 
chemicals. 

The name Staveley has signified the  highest 
SULPHURIC ACID 

standard of  quality fo r  over  200 years. 

BASIC CHEMICALS F O R  INDUSTRY 
CERTIFIED ROAD TAR 

THE STAVELEY IRON & CHEMICAL CO. LTD.. NR. CHESTERFIELD 

THIS r n m  

RIF 
features : E C  0 N 0 M Y  

E F F I C I E N C Y  
A D A P T A B I L I T Y  

A " Vulcan-Sinclair " s c o o ~  tube con- 
trolled type hydraulic coupling is inter- 
posed between electric motor and centri- 
fugal spindle, giving these advantages : 

Continuous-running constant speed 
motor has low current consumption ; 
there is no current rush when starting, 
and no wear on switch contacts. 

Basket speed is infinitely variable; loading 
and unloading speeds can be easily con- 
trolled ; acceleration is smooth. 

One handwheel controls acceleration, 
speed variation and braking. 

A Mechanical Unloader with single wheel 
control can be fitted i f  desired. This 
Centrifugal can also be supplied with 
water motor, gear o r  belt drive. 

P O T T ,  CASSELS & W I L L I A M S O N  M O T H E R W E L L  
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Kowr C'ur Fucti~ry, Solilrrill. 1fi.rh itrtr~nzitj~ liplrtirrg in a 
body spray tutrtlcl byf/~rorescent lurnps irl a glnzctl c.ttrlosure. 

Toilored for the job 
T h e  lighting of  many processes is vital to  the smooth 
and rapid flow of work and  t o  the quality of  the 
finished product. F o r  example, poor  lighting could 
make a spray tunnel into a bottle-neck -each job 
taki.ng a little too  long, a little portion missed, a 
return to  the spray line - and s o  the whole produc- 
tion line marks time. Whatever form it takes, good 
lighting not  only helps to  provide a satisfactory work- 
ing environment but  is a n  active ~ r o d u c t i o n  tool. 

H O W  T O  G E T  M O R E  
I N F O R M A T I O N  

Your Electricity Board will be glad to 
advise you on how to use electricity to 
greater advantage - to save time, 
money, and materials. The new Elec- 
tricity and Productivity series of books 
includes one on lighting - " Lighting in 

&v pRO~(JcTlVlTy Electricity r ul 

Fluorescent lighting is a s  good a s  daylight - only 
more consistent. It is efficient; it i s  economical ; and  it 
is fk.xrhle. You can ' tailor ' it, easily and  exactly, t o  
the special requirements o f  production a t  all stages. 

Issued by the British Elecfrical Development As~ociatioa 

Industry ". can be 
price 91- Post free, from E.D.A.9 
2 Savoy Hill, London, W.C.2, or from 
your Area Electricity Board. 
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If you wish t o  disintegrate a liquid. 
there is little YOU can do about 
changing the p h F i a l  properties of 
the liquid except to  heat it. 

The initial stage of atornisation. 
Exposure I micro second. 

BUT 
You can do something about your 
atornising plant. You can consult 
URQUHART'S (1926) LTD. who have 
been manufacturing Atomisers for 
over twenty-five years. Single or  two- 
fluid atornisers from I-lb. to  2,000-lbs. 
of liquid hour. 

LET URQUHART'S SOLVE YOUR 
ATOMISATION PROBLEMS 

Also manufacturers of Fuel Oi l  Burn- 
ing Equipment for all purposes 
including Combustion Chambers 
rated at lo6 B.Th.Us per cubic foot 
per hour and with positive control 
of combustion conditions. 

Urquhart's (1926) Ltd 
33. London, Chase N.w.lo@ Road 

Albion Dockyard 

Bristol I. 
Elgar 333 1. Bristol 23050. 

1 9 5 3  

Now in f d l  supply 5, 
Guest Industrials Ltd. can now offer full 
supplies of high quality fatty Alkyl 
Amines, Amides and Nitriles of chain 
lengths C8 to C18, and Quaternary 

, 

Ammonium Compounds. These are top- 
quality chemicals manuractured by 
Liljeholmens StearinTabriks A.B., 
Stockholm, and have an ever growing 
range of applications in many industries. 

For further  derail^ of rhesc surfacr 
acrivr rnarrrials used as cationk 
emulri/ierr, germirides erc. 

GUEST INDUSTRIALS LTD. 
Raw Morerials Divi.~ion 

81. GRACECHURCH STREET. LONDON. E.C.3. 
Telephone: Mansion House 5631 (16 lines). Telegrams: 
Guestind. London. Sub-Agents in Scotland: H .  M.  
Roemmele & Co. Ltd.. 65. West Regent Street. 

Glasgow, C.2. 
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P 
and 

LOW IODINE VALUE in these FATTY ACIDS 

Caprylic C7 HIS COOH 
Capric C9 H19 COOH 
Lauric Cli Hz3 COOH 
Myristic C13 H27 COOH 
Palmitic CIS H31 COOH 
Stearic C17 H35 COOH 
Behenic CZI H43 COOH 

Aho Available : 

Caprylic-Capric 
Commercial Stearic 
Mixed 'unsaturated Acids 

WE'RE GLAD TO MEET PEOPLE WITH PROBLEMS 
How often we talk to people with special processes needing special fatty 
acids ! And as many times, we're pleased to say, we are able to supply just 
the formulae they require . . . specially made up if necessary. Let us call 
on you right away for a discussion of your own problem. 

For  full^ rlfscriptivc. catalo,pue, price.< ant/ saniples, ~vrite to the manufacturers : 
H;ESS P R O D U C T S  L I M I T E D ,  4 A L B I O N  S T R E E T  LEEDS, I 

LEEDS 22827 
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. - 
'BRITAIN'S LARGEST MANUFACTURERS OF GRAPHITE ELECTRODES & ANODES 
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CHEMICAL 

RY FEEDER 

EXTENSIVELY USED FOR THE APPLICATION 

OF POWDERED REAGENTS FOR WATER 

TREATMENT PURPOSES A N D  FOR 

MEASURING AND PROPORTIONING 

POWDERED OR GRANULAR SUBSTANCES 

T H E  P A T E R S O N  E N G I N E E R I N G  CO. LTbe 
83, WINDSOR HOUSE, KINGSWAY, LONDON,  W.C.2 
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aromatics. Obviously, inorganic petro- 
chemicals cannot account for a very 
large proportion of total inorganic 
chemical production-nevertheless, they 
have already reached the surprising score 
of 7 per cent and this is almost wholly 
due to three products-ammonia, sul- 
phur, and carbon black. Here, however, 
is one of the specific advantages 
possessed by the US for these three 
products are based upon natural gas, and 
the US natural gas industry has long 
had a developed establishment com- 
parable with that of coal-gas in Euro- 
pean countries. Just how logically 
ammonia should be regarded as a petro- 
chemical is a matter of scientific query, 
no matter how the commercial lines of 
production are laid out; after all, the 
nitrogen is won from the air and it so 
happens that hydrogen from methane 
break-down is a preferable source to the 
usual coal-water process. 

An important point, especially for 
British reflection, is the fact that the 
biggest single ' end-use' for US petro- 
chemicals is found in the synthetic 
rubber industry-20 per cent of all pro- 
duction (mainly butadiene, styrene, and 
carbon black) is taken by America's 
synthetic rubber plants. This proportion 
is set into realistic pcrspective when the 
figure for detergents is put bcside it-a 
mere 2 per cent of petrochemical output 
is utilised for  making detergents ! The 
dependence of petrochemicals upon the 
ex~stence of a vigorous synthetic rubber 
industry is clearly shown; the absence of 
such an industry in Britain will remain 
a severe handicap to petrochemical 
development so long as that absence 
persists. Anti-freeze and ' anti-knock ' 
fluids for cars and planes account for 
17 per cent of the US petrochen~ical 
market. The size of this proportion is 
remarkable, but there are more cars for 
every 100 people in America than in 
Britain, and in many parts of the States 
the climate in winter calls more em- 
phatically for anti-freeze help. But 
what happens to  this important slice of 
the market if the current European idea 
of air-cooled car engines makes wide- 
spread progress ? The synthetic fibre 
industry's demand upon petrochemicals 
(15 per cent) seems more likely to  grow 
and endure with certainty; indeed, add 

this to the share absorbed by plastics (14 
per cent)--a joint classification that is 
not illogical-and the ' polymer ' share 
is 29 per cent. Here is the major end- 
use opportunity at which the British 
petrochemicals industry perhaps should 
aim with the most determination. In the 
manufacture of agricultural chemicals, 
particularly modern weed-killers. I I per 
cent of US petrochemical production is 
now utilised: raw material opportunity 
has coincided with rapid expansion in 
another technology. This again is a field 
for British petrochemicals, for there is 
not only a large demand for synthetic 
wecd-killers at home, but there are 
world-wide export opportunities. 

So far, however, the story of petro- 
chemical end-uses is only partially un- 
folded. In the last few years new petro- 
chen~icals have emerged and speedily 
achieved what the Americans call 'tank- 
car volume '-esters, ethers. anlines. acids 
and anhydrides. At this point we may 
well ask where the petrochemical in- 
dustry ends and ordinary organic chemi- 
stry, albeit on an industrial scale, starts; 
for once simpler organic molecules are 
availablc, their conversion into more 
complex molecules can be regarded as a 
matter of  independent decision and pro- 
ccssing. T h e  divcrsc ' chcmicals-from- 
coal '  charts of 20 and 30 years ago, so 
often imprcssivelv displayed at exhibi- 
tions. were not dissimilar, for the variety 
and number of products were expressions 
of organic c!?cmistrv's flexibilitv rather 
than true cx~ressions of versatile chemi- 
cal wealth in the original raw material. 
Nevertheless, i t  is that versatility which 
can stsbilise the future of a rapidly- 
grown, giant-sized industry. It need not 
depend upon too small a number of 
eggs in its sales basket. Certainly it is 
very apparent that the US petrochemical 
industry has devoted prodigious effort 
and expenditure to developing the largest 
possible nunlber of eggs; otherwise the 
proportionate dependence upon synthetic 
r t~bber  demand would be much more 
than 20 per cent, and it may well be that 
this-as a ct-oportion, anyway-will 
decrease in the next five or ten years. 

The still very youthful British in- 
dustry has its growing pains, but appre- 
hension should surely fade in the light 
of the older US example. 
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and will save much trouble if this is. care- 
fully checked beforehand. 

The  production of phosphoric acid nccord- 
ing to  the dihydrate method is indeed no 
difficult process but requires a certain 
amount of control. There should be a 
means of measuring the tempcraturc of the 
sludge and the concentration of its mother 
liquor at  all vital points and also of deter- 
mining the specific gravity of the filtrates. 
There should be a laboratory filter ready for 
speed tests and a microscope to study the 
form and size of the crystals. 'There should 
be a possibility of carrying out daily analy- 
ses of the P?O, in the raw m:~tcrial, of the 
PzOa and SO,  in the product, and of the total 
and water-soluble PIOB in the gypsurn cakc. 
Indeed thcse latter analyses should be made 
on  average samples of the gypsum cake for  
every eight hour shift during the starting 
period. 

Diaries Must Re Kcpt 
Diaries should be  started from the begin- 

ning and someone should be appointed 
always to  keep them up  to date. In these 
diaries should be entered notes regarding 
temperatures and concentrations made hourly 
by the workers, results of filter tests, daily 
ahalyses and quantities of raw materials; the 
yield of attack and the total yield, calculated 
on the basis of analyses of insoluble and 
water-soluble P,Os in the filter cakc, should 
be noted every day. Once a wcck a balance 
of the ingoing and outgoing P,O, should be 
established so as  to  trace hidden losses of 
P,O,. N o  phosphoric acid plant can be put 
into action with good results if these matters 
are not properly .attended to. 

T h e  staff necessary for the supervision of 
the plant should be appointed before the 
actual start. A phosphoric acid plant 
generally works for  24 hours, six days a 
week. T h e  number of workers fo r  each 
shift depends on the size and design of the 
plant, but a t  least during the starting period 
there should be one foreman for each shift 
and a chemical engineer, whose only task , 
should be to  keep the plant in running order. 
These persons should not be troubled with 
carrying out analyses o r  writing reports. 
There should also be skilled workers a t  
hand t o  be called in for  minor repairs, if 
necessary. 

If the ar t  of making phosphoric acid is 
new to the works, where the plant has been 
installed, the starter of the plant will have 
a two-fold task: h e  will have to  start the 

plant with unskilled labour and have to 
teach everybody his special duty. This 
means in fact, that the plant will not work 
wcll until the whole personnel has been pro- 
perly trained. The  same difficulty will 
arisc also when starting other chemical 
plants, which will account for  the delay 
often encountered in these industries in 
arriving at  normal conditions. Buyers of 
plants d o  not always rccognisc this fact. We 
have had to tell them: buying a phosphoric 
acid plant is like buying a piano; you will 
havc to  learn how to play it. 

A phosphoric acid plant can be started 
with water instead of with circulating phos- 
phoric acid, but it will be easier t o  reach 
normal conditions if phosphoric acid is 
available. 

Thc  start can be arranged as follows. The 
first digcstcr is filled about onc third full 
with water o r  phosphoric acid. The water 
o r  acid shoi~ld.  if possible, havc a tcmpera- 
turc of about 80". which will greatly fncili- 
tate the start. even with water. The  auto- 
matic feeding apparatus is put into opcra- 
tion a t  its highest spccd in order to  increase 
the temperature as rapidly as possible. A 
mixture of  ground phosphate rock and 
water o r  phosphoric acid is fed into the 
digester in portions. and a t  the same time 
the corresponding quantity of sulphuric acid 
is added via a leaden pipe at  the bottom r f  
the digester. 

T h e  best crystals are obtained at  a tem- 
peraturc of about 80' with a mother liquor 
of about 30-31 per cent P,Os. It  is evident 
that a lower tcmpcraturc and a lower con- 
centration of mother liquor will give smaller 
crystals, less easily filterable. Starting with 
water, the crystals will probably give a 
sludge with such low filtration rate that it 
will be necessary to  stop the feed before the 
filtration is started. 

Starting on Water 

If the plant is started on water, the filtra- 
tion will result in a phosphoric acid of a 
comparatively low concentration. I t  will 
probably not be  possible t o  wash out all 

.phosphoric acid a t  this first filtration so 
there will be a certain loss. 

T h e  next step will be to  start the reaction 
again by one third filling the emptied first 
digester with made acid, heating it if possi- 
ble, and then starting the feeding as  before. 
When starting the plant, the  quantity of 
circulating acid or  water should be about 2 
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litres per 1 kilo phosphate rock. This time 
the crystals will be better and the filtering 
easier. The same procedure should then be 
repeated until a n  acid of 20 per cent Pa06 is 
obtained. A continuous process should 
then be attempted, with simultaneous reac- 
tion and filtration. 

The main difficulty is t o  obtain satisfac- 
tory crystals as  soon as possible and to 
maintain them in a satisfactory condition. 
The improvement in the size of crystals is 
dependent on the rise in tempmature, the 
latter depending on  the heat of rcaction. 
The quantities of raw materials which must 
be treated per hour to  give a sufficient rise 
in tcmperaturc and the quantities needed to 
maintain the temperature a t  about 80" can 
easily be determined. The  a ~ ~ t o m a t i c  feed- 
ers can be regulated accordingly. and with 
such phosphates as high-grade Morocco or 
Pebble at  least. the result will be satisfac- 
tory, easily filtcrable crystals. 

Feeding in such proportions will only be 
possible if all the sludge produced can be 
filtcred. As mcntioned before, a certain loss 
of phosphoric acid may bc permitted at  the 
start. but should not be allowcd under 
normal conditions. The  reaction and the 
filtration arc dcpendcnt on cach othcr: the 
crystals must bc satisfactory enough to allow 
quick filtration. and the filtration rapid 
enough to allow a high temperature to  be 
reached by rapid fecding. 

This is rather unfortunate. 1f anything 
eoes wrong with the filter so that filtration 
ilas to be stopped for a few hours. the bnffer 
vessel will be fillcd u p  and the feeding of 
raw materials has to  be stopped. Then the 
rcaction tcmpcrature falls and when the 
feeding starts again the crystals formed will 
be of smaller size. The reaction speed will 
be lessened and the filtration speed slowed 
down. Soon the feeding has to  be stopped 
again with a still lowcr tempcrature and 
still smaller crystals as  a consequence. When 
this stage has becn reached the plant must 
bc stopped and then started again. 

Temperature Important 

There is no need to have this difficulty. 
If the temperature in the first digester is 
always kept a t  about 80°, the crystal growth 
will not depend on the feeding speed. This 
can be arranged by a heating and a cooling 
device. 

If steam is available, a steam coil should. 
be installed in the first digester. This coil 

should be made of steel or copper, covered 
with homogeneous lead. If heated air is 
available, for  instance from the cooling of 
pyrites furnaces, a Dow-therm installation 
could be used. The air heats a liquid with 
:I high boiling point and this liquid circu- 
lates through the coil in the digestcr. 

T h e  Dow-therm liquid should never be 
allowed to circulate through a leaden coil 
in the digester. The  lead will break sooner 
o r  later and the liquid will be lost. 

There arc other difficulties with a Dow- 
therm installation. T h e  freezing point of 
the liquid is as  high as + 10" so that a t  
lower atmospheric temperatures the circula- 
tion must bc kept going. If the circulation 
pump stops, thc liquid will freeze in the 
pipes and cause a great deal of trouble. 

Electrical Heating Best 

In a plant of normal size having its diges- 
ters isolated. no additional heat will be 
nccded whcn the plant is functioning 
normally; whcn starting thc plant after the 
wcck-end stop, thc amount of heat to  be 
addcd will be small. Conscqucntly we pro- 
pose that the heating should be done clec- 
trically, even in countries where the price 
of powcr is comparatively high. 

In a plant with a comparatively .high pro- 
duction, the temperature may rise too high 
so that the sludge has to  be cooled. At a 
teniperaturc of about 85" the formation of 
unstable hemihydrate will commence. This 
hemihydrate will take up  water on the filter, 
forming dihydrate and causing the cake t o  
harden. The  cooling may be effected in 
different ways. The  simplest will be to  
blow in air from a ventilator through a pipe 
200-300 mm. diameter immersed to about 
100 mm. in the sludge of the first digester. 

It  shou!d be noted that the temperature 
should be taken in the overflow from the 
first to the second digester. 

In cach shift a man should be employed 
nolcly for the regulation of the temvera- 
ture during the starting period, maintaining 
it as constant as possible a t  about 80". which 
has been found to be the optimum value for 
the phosphate rock used. It  will be  possi- 
ble t o  d o  without this man if an automatic 
t em~era ture  control is arranged. 

We have been asked if sludge from the 
last digester should be returned t o  the first 
digestcr. Our answer has been that inferior 
crystals give rise t o  inferior crystals and 
satisfactory crystals t o  satisfactory crystals. 
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If the crystals are  infcrior the sludge should 
not bc returned. If the crystals are satisfac- 
tory thcy will be better still if they grow on 
crystals already formed. 

If a quantity of sludge is returned from 
the last to the first digcstcr, thc surface of 
the crystals available for  precipitation of 
calcium sulphatc is enlarged and a t  the same 
time the sulphuric acid added in thc fi.rst 
digester is dispcrsed throughout thc system. 
By this circulation the temperatures in the 
digesters can be kept a t  about the same 
Icvel, which will improvc the yicld of attack. 

For  starting aftcr the wcek-end stoppage, 
we recommend having the first digcster half 
filled with sludge. which should be prcvi- 
ously heated to  80". This ncccssitatcs the 
agitator in this digcster running over the 
week-end. 

Causes of Frothing 
Grcat difficulties have ariscn froni the 

formation of froth to such an cxtent that it 
was believed, for some time. that certain 
phosphates werc unsuitable for  the produc- 
tion of phosphoric acid. 

Frothing has two causcs: thc gascs 
dcve:oped during disruption, carbon dioxide 
and hydrolluoric acid, and the organic 
matter in the phosphorites, which increases 
surface tension. Phosphates rich in carbon- 
ates and organic matter such as Gafsa ant1 
othcr North African phosphates will 
dcvclnp more froth than othcr phosphates. 

It  is known that phosph:~tcs rich in 
organic matter havc teen calcined in order 
to destroy this before thcy have been used 
as raw matcrial for the making of phos- 
phoric acid. . 

Thcrc is no need for such nicasures. 
Effective dc-frothing can bc arrangcd in the 
following way: on a vertical shaft imnic- 
diately above thc surface of the first digcster 
is placed a rapidly rotating device of almost 
any shape. Its simplest form will be a 
vertically placed circular loop made of  an 
f in. acid proof steel rod. The  diameter of 
the loop can be about 300 mm. This device 
effectively destroys all froth on the surface 
of the digester even if Algerian or Tunisian 
phosphates are being used. 

By the measures proposed by us we have 
succeeded in dividing the plant into two 
parts working separately. With a tempera- 
ture control there is n o  longer the need for 
speeding u p  filtration in order to  maintain 
the temperature of the sludge. On the 
contrary, the feeding can be regulated to 

follow thc filtration speed, keeping thz 
butfer vessel empty for cmergcncics. If a 
longer stop in the filtration bccomcs ncces- 
sary, for instancc for the changing of the 
filter cloth, thc feeding can be stopped for 
:I long time and then started again, and the 
crystals will still be satisfactory. 

This  will greatly facilitate filtration, 
which is the difficult part of the process. 
Crystals formed of the same niaterials in the 
sanic proportions at  a constant teniperature 
will also result in a constant filtration speed. 
Once the most suitublc thickncss has been 
achieved, th~.  thickness of thc filter cake 
s l i o ~ ~ l d  ;IISO bc kept constant. which can be 
attained by n back-flow for thc sludge 
brought on the rubber-hclt filters and a 
device for  constant feeding for the tray- 
bclt fi ltcrs. 

This means that with a constant spccc! of 
the rubber belt o r  the tray-tclt. the mother 
liquor will bc suckctl ofl' a t  about the same. 
point ant1 the sanic will occur with the w:~sh 
liquids. so that there will be no necessity 
fo r  shifting thc point for adding the wash 
liquids o r  their volumes. Tn this way it will 
be much easier to  arrivc at an :~lniost com- 
plete rcnioval of  thc cakc by washing. 

The means of regulating the filter are : 
spccd of belt. vacuum. thickness of cakc. 
point of  ;idding wash liquids, volunic of 
wash liquids. T h e  higher the filtration 
spccd. thc thicker the cake shou!d bc. which 
will facilitate a satisfactory removal by 
washing. Therc are plastic cloths. whicli 
will permit a sludge ternpcrature of 80". A 
high tcmpcraturc will give a high filtration 
spccd. If steam is available. it will pa); to 
heat the wash liquids. 

On rubber-belt filtcrs thc thickness of the 
cake is limited as the up-standinrr edges of 
the rubber bclt havc a m ; i x i n ~ ~ ~ m  height of 
100 nini. If thc sides of the bclt arc turned 
up  so that the bclt forms n trough. the wash- 
ing in thc ccntrc will bc less satisfactory as 
compared with the sides. Fol a complete 
washing-nut the tray-belt filter is preferable 
The  surface of the cake should always be 
covered with liquid. 

Intelligent Care Needed 

Supervision of the filtration needs intelli- 
gence and carc. and the workers should be 
sclectcd on  this basis. Sampling of the 
gypsum should be performed in such a way 
that the analyses will show the actual loss. 

There is a loss of P203  that is inevitable. 
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Imports of Fer t i lisers 
Restrictions Relaxed 

A CCORDING to a Board of Trade an- 
nouncement on 13 November, certain 

organic fertilisers may now be imported from 
any country without separate import licence. 
They arc: alfalfa meal; dried blood; dis- 
solved bone; bone, hoof and horn meal; bone 
powder; dried spent hops; guano; lucerne 
meal; steam bone meal; and tankage. 

Urea and urea formaldehyde resin fertili- 
sers, and lcather scrap and waste, may 
already be imported without separate 
licence if consigned from and originating in 
any country or territory other than Albania, 
Argentine. Bolivia, Bulgaria, Canada, Costa 
Rica, Cuba, Czechoslovakia, Dominican 
Republic, Ecuador, El Salvador, French 
Somaliland, Germany (Russian Zone), Guate- 
mala, Haiti, Honduras. Hungary, Japan, 
Korea, Liberia, Mexico, Nicaragua, Panama, 
Persia (Iran), Philippines. Poland, Roumania, 
Tangicr, United States of Amcrica, Union of 
Soviet Socialist Republics, Venezuela. 

Will C,onsider Applications 

The Board of Trade is prepared to con- 
sider individual applications to import these 
fertilisers from the countries listed above. 
Licensing arrangements for thc import of 
meat mcal, meat and bone meal. whale-meat 
meal, wha!e-meat and bone meal, liver meal 
(including whale liver mcal) and fish meal 
dcscribcd in Notice to Importers No. 550 
remain unchanged. Individual applications 
t o  import any organic fertilisers other than 
those listed above will be considered separ- 
ately. 

Applications are invited for Open Indivi- 
dual Licences to import the following 
potassic fertilisers from any country or terri- 
tory other than those listed above :-potas- 
sium ch!oride (including kainite and similar 
crude potassium chlorides) and potassium 
sulphate. Each holder of an Open Indivi- 
dual Licence will be required to make 
monthly returns (including nil returns) to the 
Ministry of Materials and will be told how 
such returns should be made. 

The following inorganic fertilisers arc 
admissible under Open General Licence if 
consigned from and originating in any coun- 
try or  territory other than those listed above: 
liquid ammonia; basic slag; calcium cyan- 
amide; Chile nitrate of soda; mineral phos- 
phates of lime (phosphate rock); sodium 

nitrate. The Board of Trade will in future 
be prepared to consider individual applica- 
tions to import any of these six fertilisers 
from the countries listed above. The Board 
.of Trade will also consider individual appli- 
cations to import other inorganic fertilisers 
not covered by the arrangements detailed 
above. 

Applications for the individual licences 
and the Open Individual Licenccs referred to 
above should be submitted on Form ILB/A 
(Keviscd) to Board of Trade, Import Licens- 
ing Branch, 43 Marsham Street, S.W.I. A 
scparate application form should be sub- 
mittcd for each fertiliser. 

Importers :Ire reminded that :--(a) under 
the Importation of Carcases (Prohibition) 
Order 1926, bone, hoof and horn meal, bone 
powder, dried blood, dissolved bone, and 
stcam bone flour may not be imported from 
thc Continent of Europe except under licence 
from the Ministry of Agriculture & Fisheries 
or the Ministry of Agriculture for Northern 
Ireland; (b) under the Diseases of Animals 
Acts, imports of alfalfa meal and lucerne 
meal into Great Britain are prohibited from 
all countries in which foot and mouth disease 
cxists. Similar restrictions apply to the im- 
portation of alfalfa mcal and lucerne meal 
into Northern Ireland. 

Boron Products Cheaper 
AN immediate reduction in the price of their 
boron products by £1 a ton has been an- 
nounced by Borax & Chemicals, Ltd. 

The revised UK prices per ton of their 
main products, on the basis of free delivery 
to customers' domicile, are :- 

Boric 
Borax Acid 

Pyrobor (dehydrated+ 
Paper bags . . . . .. £57 10s. - 
Hessian bags . . . . . . £58 10s. - 

Refined Pentahydrate Borax- 
Paper bags . . . . . . £47 10s. - 
Hessian hags . . . . . . £48 10s. 

Cornrnercial- 
Granular-Paper bags . . £37 10s. 

Hessian bags .. £38 10s. 
Crystal-Hessian bags . . £41 0s. 
Powder-Hessian bags . . £42 0s. 
Powder extra fine-Hessian bags £43 0s. 

BP Grade- 
Granular-Hessian bags . . f47 10s. 
Crystal-Hessian bags . . £50 0s. 
Powder-Hessian bags . . £51 0s. 
Powder extra fine-Hessian bags £ 52 0s. 

Surcharges for small quantities as previ- 
ously. 
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hydrolysis should be as rapid as  possible. 
In the hydrolysis solution arc methylenc 

chloridc. acetic acid. sulphuric acid and 
water, 3s well as  cellulose acetate. It was 
found that the ratc of hydrolysis increased 
with tinic, and this was interpreted as  indica- 
ting th:tt the hydrolysis took placc in the 
hctcrogcncous phase. Ph;tsc diagrams were 
therefore piotted for the system H,O: H,SO, 
-AcOH-CH,C12 when H,O: H2S0, was 

H23: Hz SO4 C H ~ C L ~  00 :  10, and it was found that the hydrolysis 
90 : 10 did indccci lie in the hctcrogcneous region. 

A mo!-c rap'cl hydrolysis would occur in the 
honiogcneous region. but would kc acconi- 
panied by other ~~ndcs i rab lc  rc:lctinns such 

I as clcpolynicrisation. If. howcvcr. the sys- 
C 
0 

tcni wcrc moved nc:lrcr to  the boundary of 
Z the honiclgcncous phrrse-along the line - 
5 through thc mcthylcnc chloride axis and the 

systcni point--:I greater r:~te of hydrolysis 
Q Dl Time wou:d I-cmoval bc o f  some o t t ~ i n e d .  of the methylenc In other chioridc words. 

Phase diagram and rate curves for iin practice. half) fro111 the liquor before 
hydrolysis of cellulose acetate hydrolysis. would have the dcsircd effect. 

T h e  first reaction may be carried out  on One of the recent pieces of work carried 
the laboratory scale by passing acetone out h:~.; been concerned with thc production 
through a heated copper o r  silica tube, but of suitable gl-adcs of rayon for  use in motor 
this was obviously unsuitable fo r  industrial tyrcs. The  elastic characteristics can be 
scale plant. I t  was found that  a satisfac- altcrctl co~?sidcr:tbly by the conditions under 
tory material for the cracking tube was which the fibrc is dr:lwn. Stretching in hot 
25/20 C r / N i  stczl, which could be hcntcd dilute :~c;d gives a considcratlc incre:rsc of 
to  650-700". Unfortunalcly, this particular extensibility. Tf the fibre is thcn treated in 
steel was a very good catalyst fo r  all the ZnSO, solution. sclnic of this extensibility 
undesirable reactions in thermal cracking. may be sacrificed to increased tenacity, 

Fin:~lly. as  a result of much rcsearch. suit- thc rcsult is a hi::h-tenacity fibrc which still 
able inhibitors wcrc found f o r  these sidc 111s good extensibility. and which is con?- 
reactions. An additional dificulty was thcli parable in properties to  cotton or  flax. 
discovered: tile ,ketene sclcctivity (i.e. the The  last piece of rcscarch described bp 
percentage of the products which rcprcscntcil Mr. Wilson conccrncd the synthesis of  poly- 
the main reaction) decrcnsed with increase pcptidcs. It has not yet proved possible ro 
in the pcrcentagc of  acetone converted. .4 produce a synthctie fibre with 3 protein 
compromise was decided upon:  25 pcr cent stl-ucture. likc wood o r  silk. but rccent work 
conversion, giving about 70 per cent ketene. has shown that fibrous polypeptides with a 

In the p r e ~ a r a t i o n  of ccllulosc acctatc thi: degree of polymerisation greatcr than 500 
usual procedure is to acetylatc all available may be obtained by rcactions of the type: 

CHR--CO 
n I I 

N H  0 + X H  -+ H(NH.CHR.CO),,X + nCO. 

\ / 
C O  

groups and thcn hydrolyse about  one in six. Investigation of these fibres, which could 
Since a single hydrolysis unit costs about be obtained in a crystalline form. was car- 
£500,000, any means of improving the efh- ried out  by X-ray or  polarised infra-red dif- 
ciency of hydrolysis is obviously worthwhile. fraction. Jt was found that  spectra corres- 
Depolymerisation also occurs, since the ponding to the theoretical a and P structures 
soiution is acid, and therefore the ratc of wcrc obtained. 
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Fertiliser Technology Research 
Mr. F. G. C. Fison tells o f  Company's Extension Plans 

A MAJOR extension of thc rcscarch conimunity in regard to  Govcrnment agri- 
:tctivitics of Fisons Ltd. and the nced cultural policy, Mr. Fison says he does not 

for a substantial incrcasc in Govcrnmcnt think therc is any justification for the 
expcnditurc to educate thc farmer, where farmers' fears of somc return to  the 'cheap 
necessary, in the use ol' fcrtiliscrs, arc food policy' of thc inter-war ycars. H c  gocs 
among the subjccts dealt with by Mr. o n :  
F. G.  C. Fison. chairman. in his review of Usage Relow Optimum 
the compxny's activities for the year cntlcd 'It woultl bc most unfortunate, both for  
30 June last. Thc review has bccn circu1:ltctl the country as a whole and for the indivi- 
with the accounts. The  annual meeting will dual farmer, if he wcrc to  follow his natural 
be hcld at Fclixstowe on 7 Dcccmbcr. inclination. and to rcducc his investment in Alluding to the cxtcnsion of rcscnrih fcrtiliscrs as part of a gcncral policy of 
activities. MI-. Fison says: rctrcnchnicnt. On tlic ni~ljority of farms in 'A f ~ i r m  of  sonic 400 acres has been pllr- tllis country, acri of fertiliser chasccl at Lcvington. six ~iiilcs from head is substantially below optimum. . . . The  oficc. Hcrc will bc carrictl out ficlcl trials GOvcrnnlcnt is well value of 
of n:\v fertiliscrs and other ngricultura: fcrtiliscrs to the farmers and the national 
chemicals. The f; l rrn w i l l  be c c ~ l l i ~ ~ e d  with econo,ny. ;),,d hLls their use by 
all f:~cilitics for the testing of new fcrtiliscrs. substanti:~l subsidies. I tlo not think that 
and of tlic best methods o f  using them. this is the most clrectivc method. as changes 

'Lc\.in~ton. howcvcr. will be niorc than in govcrnrncnt policy in this respect have 
an :~~*. i ; .u; t t~~-al  testing station. Plans arc in an cxtrenicly ~~nsct t l ing clt'cct, however tem- 
hand for  the crcztion on the farm of a porxry. on the farmer and thc fcrtiliser coniprehcnsivc block of rcscarch labora- industry. 
tories. mainly devoted to fcrtiliscr tcchno- 
log!.. but cap;tblc of pioneer work in any ' I  think the sphere in which thc Govern- 

aspect of chcn l i ca l  bic,logicrll rcscarcll ment's initiative would bc best exercised 
neccssLiry to con,pany i n  fore- wottld be in a si~bstnntial incrcasc of expen- 

f ront  of progress. I should,  pcrhLlps, g i v e  d i t~lrc  to etlucatc the farmer. whcre neces- 
\.nu a n  acsur.ancc t l l a t  w i l l  be no sary. in thc value of fcrtiliscrs. Such cduca- 
;nncccssary t l u p l i c a t i o n  of g o i n g  tion. i f  c:~rrietl out intensively, is very 

:,t :In!. r c s c a r c ~  cxpcnsivc. and to furthcr incrcnsc our own 

steps have been t;lkcn to m;lkc our  cxpcndit~tre in this direction would incvit- 

known to Agriculttlrnl KcscnI-ch ably Ic;ld to incrcasc in selling prices, which 
Counc i l  and to good ,.,.lations woitld bc littble to criticism and misintcrpre- , 

will be m:iint:tinetl with cxpcrinientnl units tation. 

operated by thc Ministry of Agriculture. ' I  d o  not think the Govcrnnicnt will seek 
to cvatlc its responsibilities untlcr the Agri- 

To Heacl Aclvisory Services c u l t ~ ~ r : ~ I  Act oC 1947. but the formulation 
- 1 . h ~  rc.icarcll \vc)rk of  station will bc of plans to  implement the policy requires 

clnscl\- linked wit11 our :ltlvisory scrviccs goodwill and a broad o ~ ~ t l o o k  on both sides. 
and Dr. K. Stewart. the director of  the More important still, in my view, is that 
static,n. will also bc the head o f  the thc national organisations representing the 
services. farnicrs s h o ~ ~ l d  carry public opinion with 

'The work at  Lcvington will be rcinfol.ced them. or no govcrnmcnt. whatever its com- 
b!, :I subsidiary station in the West Country plcxion other than a totalitarian govern- 
and by tlic organisation of special tests, mcnt. can in the long run pursue a policy 
whcrc nc::cssnry. on various farms through- which has not the support of the mass of  
out tlic country. Thc full schcnic will. of the people.' 
course. take some years to  conipletc.' Salcs for the years. sqys Mr. Fison, were 

Referring. carlier in his rcvicw, to the f16.441.000 against €21.97.5.000 in the pre- 
unccrtainty in the mind of the farming vious year. Thosc figures included thc sales 
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of Fisons Chemicals Limited (£3,442,000j. 
The consolidated trading profit of the group 
was 52,413,485 compared with 51,602,958 
for the previous year. 

Recalling that last year he referred to  the 
serious efcct  upon industry of the present 
burden of taxation and to its crippling efl'eci 
upon development in the chemical industry. 
Mr. Fison says that this year they had to 
provitlc for taxation no less than £ 1.650.303. 
compared with £808.885 last year. Included 
in that figure was an estjmatc of £316,000 
for  Excess Profits Lcvy against n provision 
of only £3,000 last ycar. The  Excess Profits 
Levy continues in operation until 3 1 Decem- 
ber, 1953. so thitt for  the ycar in which thcy 
werc now trading hall' thcir profits will be 
subject t o  that tax. 

Satisfactory Horticultural Tracle 

As in thc previous ycar. n substantial 
contribution to thcir profits came froni thcir 
interests in Corby Basic Slag L.td. and Nitro- 
gen Fertilizers Ltd. Their horticultural trade 
also showed n very satisfactory cx,pansion 
in sales and profits. 

The  year under rcvicw was charactcriscd 
by improvcrncnts in the tcmis on which 
certain of thcir major raw materials are 
purchased. The  indices of thcir raw material 
purchases dcclincd over thc ycar from 214 
t o  184. Those reductions werc in part the 
result of reductions in freight, but also were 
due to  an easing of thc supply position. and 
to strenuous. efforts on their own part to 
obtain better terms from the producers. 

The  sulphuric acid supply position had 
been favourable during thc ycar, and 
although thcy were large buyers of sulphuric 
acid as well as  producers, they welcomed 
the de-control of sulphuric acid priccs which 
took place. 

Mr. Fison continues : 
'One aspect of Governmcnt policy insti- 

tuted by the previocls Government and 
perpetuated by the present Govcrnnicnt is 
entirely unsatisfactory to  us. and we believe 
t o  industry in gencr;tl. That  is the use of 
sulphur for  acid production as  a so-called 
"balancing factor" t o  makc up  any deficiency 
of short supply left after all other sources 
of production have been fully utiliscd. 

'We are large consumers of sulphur. and 
although we were accorded in thc past year 
fair and entirely equitable terms :leeording 
to the policy laid down, I d o  not think that 
the policy itself is sound. The  alternative 

raw matcrial for the major part of acid pro- 
duction is pyrites. largely from Spain. 

'At present prices acid made from pyrites 
is entirely unconipctitive with acid produced 
from sulphur, and the fact that the former 
material has 'been given ollicial prefcrcnce 
has resulted in acid prices being higher than 
was necessary.' 

Kcfcrring to the cxploratory work c~trried 
out  by I.C.I. 1-td. and Fisons in N.E. 
Yorkshirc, Mr. liison sitys this has proved 
the presence of cxtcnsivc deposits of potas- 
siiirn salts. Methods of working the 
dcposits were under considcr;ttion with a 
view to making the potash ;~vailablc for 
~ r i t i s h  agriculture. 

Training of Metallzrrgists 
A N  informal discussion on 'The Training 
of Metallurgists for Industry', org;inised 
jointly by the Institute of Mct:lls and the 
Institution of Metallurgists, will be held at  
t!ic Roy:tl Institution, Albcmarlc Street, 
Lontlon. W.l,  on Friday. 7-7 November. 
from 10.30 a.m. to 12.45 p.m.. and 2.15 p.m. 
to  4.30 p.m. Thc  chair will be taken by 
Professor F. C. Thompson, president of the 
Institute of Metals. The morning session will 
be dcvotctl to a discussion of education In 
schools and collcges, and in apprentice 
schools, while the subject for  the afternoon 
scssion will . b e  practical training in the 
works. during and after qualilication. 

Wartime Regulations Transferred 
The  use of prescl-vativcs in certain foods, 

until now pcrmittcd under Dcfcncc (General) 
Kcgulutions, will in future be controlled 
~ ~ n t l c r  permanent legislation by means of the 
Public Health (Prcservativcs, ctc.. in Food) 
!Amcndnient) Regulations, which operate 
I~rorii I I November in England, Wales and 
Northern Irclnnd and from 16 November 
in Scotland. These regulations will continue 
to  permit the addition of prcscrvatives t o  
ccrtnin dehydrated vcgctablcs. jams and 
citrus fruits, and will also permit, until the 
cnd of rationing only. the continued addition 
of borax t o  margarine. Tlicsc provisions, 
cxccpt that concerning the addition of borax 
to margarine, will be cxamined by the Pre- 
scrv;~tives Sub-Committee of the Food 
Standards Committee. 
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Interesting Possibilities in 

C OMMENTING in a prophetic vcin upon 
thc potcntirtlitics of the chromatographic 

method which hc had just devclopcd, 
Tswrtt visualisctl ncw procedures in which 
the processes of adsorption wcrc replaccd 
by chcniical intcractions. In this way hc 
:tnticip;itcd rncthods which have bccornc 
part of gcncr:tl laboratory practice nearly 
h;tlf a century latcr. Howcvcr. onc class of 
substance covered by his conjecturcs has 
only recently bccn rcaliscd. This  is the 
' clectron cxchangc ' resin first suggested by 
C a s ~ i d y  in 1949. 

The  conccpt of a n  'electron cxchange' 
or ' rcdox' rcsin w:is dcfincd as  a highly 
polyrncric material capable of reversibly ex- 
chansing clcctrons with a contiguous phasc. 
or in othcr words, a subst:~nce capable of 
taking part in rcvcrsiblc oxidation-rcduction 
reactions with solutions in contact with it. 
Such ;I substance nlay consist of a hydro- 
carbon chain or  nctwork carrying rcsiducs 
which :trc cap:ible of acccpting or  donating 
electrons. 

Thc si~bstancc choscn by Cassidy for his 
preliminary cxpcrimcnts was polyvinyl 
hydroquinonc. Tlic starting niatcrial was 
coumarin, which was hydrolyscd with 
sodium eth6xidc to  o-coumaric acid 
(0-hvdroxvcinnaniic acid). This  was then 
ovidiscd to thc 2.5-dihydroxy cinnamic acid 
u i th  uot:tssium persulphntc and thc product 
dccarboxylntcd by subliming under reduced 
prcssurc. 

Preparation of Final Polymer 

The final polynier wns prepared by heat- 
in? thc monomcr undcr rcduced prcssure 
without the addition of a catalyst. and was 
in the form of an ;imber solid. soluble in 
acetic acid. slightly solublc in hot watcr ant1 
insoluble in hcnzcnc. 

A solution of the polymcr in 90 per cent 
aqueous acctic acid could bc titratcd with 
oxidising agcnts such as bromine or ceric 
sulph:ttc. but in no casc was it found possi- 
ble to oxidisc all of thc groups present. Thc 
reaction could be followed potcntiometric- 
ally by using a bright platinum clcctrodc 
coupled with a standard calomel clcctrode. 
but thc procedure was complicated by the 
fact that on addition of oxidant thc solution 

Resins 
Oxidation 65' Reduction 

bccamc orange in colour and gavc a preci- 
pitatc of thc oxidiscd polymer. When this 
was reduced and re-oxidised it was found 
that loss of activity had occurred. More 
satisfactory rcsults wcre obtaincd when the 
polymer was kcpt dispersed by the add~t ion  
of the protcctivc colloid, albumen, but the 
oxidation of the albumcn introduced a fur- 
ther cornplic a t' lon. 

Despite thcse drawbacks, howcver. the 
soundness of thc original proposition was 
provcd and recently (J. Amer. Chem. Soc., 
1953. 75, 1610) a papcr has becn published 
by Cass~dy  and his co-workcrs describing a 
morc successful scries of cxperimcnts. The  
prcvious unsatisfactory nature of the poly- 
rncr was found to be due to  its low mole- 
cular weight corresponding mainly to  the 
dimcr and trirncr and to the consequent 
prcscncc of two groups with din'crent scnsi- 
tivitv t o  oxidising agents. 

High MW Polyniers 

Polymcrs of high rnolccular wcight were 
prcparcd by protccting thc hydroxyl groups 
of  the monomer with acctyl o r  benzoyl 
radicles, polyrnerising thc esters in the pre- 
scncc of bcnzoyl pcroxidc and saponifying 
the resulting material. Copolymers with 
styrcnc and its homologucs wcrc also pre- 
parcd by this mcthod and insolubility in all 
solvcnts was confcrrcd upon the resins by 
crosy-linking with divinyl benzcne. 

The  lincar polymcrs wcrc solublc in 90 per 
ccnt aqucous acetic acid but wcre prccipi- 
tatcd froni solution on oxidation as before. 
Suitable material for chromatographic ex- 
pcrimcnts was prcparcd from these polymers 
by impregnating filter papcr with the 90 per 
ccnt acetic acid solution and drying. o r  by 
coating filter-aid by precipitating the poly- 
mcr upon it from an acetic acid slurry 
diluted with watcr. 

Rcversiblc oxidation-reduction procedures 
wcre carried out with thc impregnated filter 
papers by  adding a drop of the reagcnt t o  
thc ccntre of thc paper and streaking the 
annular concentric zones with an identifying 
reagent. In this fashion ferric chloride was 
reduced and the ferrous ion identified with 
a.n'-dipyridyl, a-nitroso-/3-naphthol and 
potassium fcrricyanide. 
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Potassiuni fcrricynnide itself was rcduccd 
by the polymer to ferrocyanidc. idcntificd 
with fcrric chloride and cupric sulphate. In 
neutral solution tlic polymer reduced a solu- 
tion of iodine in potassium iodirlc to iodidc 
but the oxidiscd polymer whcn trcatcd with 
acidified pot;tssiuni iodidc solution was 
capable of oxidising the iodide back to frcc 
iodinc. 

These purcly qualitative tests wcrc sup- 
plcmcnted by quantitative cxpcriments car- 
ried out using normal clironi;ttographic tcch- 
niquc and a column of polynicr-coatcd filtcr- 
aid. The column could be takcn through 
scvcr:~l oxidt~tion-reduction cvclcs using 
bufl'ercd iodinc in potassium iotlidc solution 
and acidified potassium iodiclc as thc 
rcagcnts. There was a small but steady loss 
in activity with cnch cyclc. The column 
coulcl also be oxidiscd with aciditicd potas- 
sium dichromatc but did not givc satisfactol.!~ 
cyc:cs with fcrrous and fcrric ions. 

The possibilities which h;~vc bccn sug- 
gcstcd for  thcsc typcs of rcsins include thci: 
;~tldition to  solutions to  provide :t mcnns of 
stabilising thc potcnti:tI without a t  the somc 
time cont:~rnin:~ting the solution. The chroma- 
tographic mcthod of oxidising or rcducing a 
solution by p:~ssing it through n colunin of  
the ' rcclox resin ' has the aclvnntagcs ol' 
short contact time and no contamination. 
Therc arc intcrcsting similarities bctwccn 
such co:umns and thc columns of  the 
Schafcr silver r e d ~ ~ c t o r  and the Jones reduc- 
tor. the lirst of which has bccn uscd to 
rcducc ferric ions to fcrrous without disturb- 
ing the acidity of the solution. Another 
interesting aspcct of the phenomena is t1i:it 
since the resins absorb or rclcasc protons to 
tlic solution t!ic 'tlcgrcc of oxiclntion :~nd 
rcduction mnv be :~djustcd by atljusting the 
pH of thc solution. 

The re5ults which Iiavc bccn publishcrl. 
although in many ways incomplctc. suggc~t  
that this is a niost fruitful ficlcl for invcsti- 
gation both in thc protluction of new typcs 
of ' rcdox rcsins' and in the prcp:~rntion of 
morc satisfactory grades of the m;~tcrials 
dcscribcd. Othcr types of rcsins which hnvc 
been sug~cstcd arc polyamidcs containin? 
the mercapto groups, rcsins cont:~ining 
haemin groups and photographic chemicals 
which are cyclic acct~tls preparcd from :~lclc- 
hydes and polyviny: alcohol. coupled with 
colour dcvcloping substances.-.I.R.M. 

Fixing Coal Prices 
Independent Supervision Suggested 

M ODIFICATION of the present practice 
whcreby thc price of coal supplicd to 

thc two competing industries, gas and elec- 
tricity, is fixed by the National Coal Board 
alone, is advocated by Dr. F. M. H. Taylor 
in a papcr, 'Conservation of thc Nation's 
Fucl 8: Powcr Kcso~lrccs.' which he is to 
present to the lnstitutc of Fucl on 14 Novcm- 
tc r .  

His rcirson for suggcsting the modification 
is that the prcscnt practicc permits the Coal 
Ho;~rd to control the economic development 
of both the gas ant1 clcctricity industries. 
which in many respects compete with raw 
coal. 

Dr. T:tylor. who was formerly proniincntl! 
nssociatcd with thc rcscarch department of 
the then Gas  Light and Coke Compmy and 
is now chairman and managing director uf 
Tlicrmocontrol Installations Limited. con- 
tends that it would be in the national inter- 
est that thc coal price structurc should be 
subject to indcpcndcnt supervision. c.g. by 
a Fuel Advisory Comniittee. which would 
cnsurc stable priccs. the true economic 
dcvcloprncnt of electricity. gas and coke. :tnd 
thcrcforc thc gradual elimination of the 

smog ' nuis:~ncc. 
The Govcrnnicnt's present policy of im- 

proving financial inccntivcs to  industrialists 
inst;~lling fucl economy plant is commended 
by Dr. Taylor, and thc problcrn of marginal 
coal, produccd and sold at  a loss in order 
to  satisfy thc cxccssivc dcmands of the morc 
wasteful fucl users. is clearly set out as  one 
of thc nlost pressing problcms of thc day. 

Thcrc is a need. claims Dr. Taylor, for the 
publication at intervals of thc typcs and 
grades of con1 and thc quantitics which the 
Coal Board cxpcct to  produce in thc subse- 
quent 5- or 10-ycnr period. to  ensure that 
installers of cxpcnsivc plant may know in 
advance thc fuel thev can cxpcct to receive. 
Tlic constant and reliable supplv of fucls to  
users installing special plant is ncccssary 
to  avoid scrapping such plant and loss of 
confidcncc by industry gcncrally. 

After nianv vcnr5 of cutcnsivc cxplora- 
tion. a \mall intlic:~tion of oil has been 
fountl in the Calabar provincc of Eastern 
Nigcria by the Shell D'Arcy Petroleum 
Dcvcloprilcnt Co. 
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Alginates : Colloids from Seaweed 
by R. W. MONCRIEFF, B.Sc., F.R.I;C., F.T.I. 

A LGINATES are chemicals of consider- 
able and growing importance, derived 

entirely from seaweed. All of the brown 
seaweeds, the wracks and the tangles, which 
are so abundant on rocky coasts, contain 
alginic acid. Wet seaweed, straight from the 
sea. is about nine-tenths water. but when 
it has been dried it may contain anything 
from 15 to 40 per cent of alginate on the 
dry weight. The alginate is present in the 
seaweed as a mixed salt of sodium, potas- 
sium and calcium. 

Harvesting is carried out mainly in three 
countries, in America on the Californian 
coast, in the United Kingdom and in 
Norway. There are other countries where 
small quantities of alginates are produced, 
but these three are the main ones. 

In America, the giant kelp Macrocystis 
is the raw material; this huge sea plant is 
secured by its holdfast to some rocky part 
of the sea bottom and with main stem and 
fronds may attain a length of 150 ft. The 
fronds, 50 ft. or more long, float on the 
surface of the sea. and they are harvested 
as required by a boat with a cutting 
mechanism. The weed is always there readily 
available and just as much as is needed 
can be taken. 

In the United Kingdom the giant kelp 
does not grow. It has been suggested that 
it should be introduced round our Scottish 

coasts where it is thought that it would 
flourish, but the proposal has been rejected 
by Governmental departments on the ground 
that, once started in this country, no one 
knows where Macrocystis might stop, and 
that it might overgrow our estuaries and 
harbours. Those indigenous seaweeds which 
are most useful for the extraction of alginic 
acid in this country are the Laminariae, of 
which L. digitata, L. cloustoni and L. 
saccharina are all abundant, and the rock- 
weed Ascophyllum. The Laminariae grow 
with stems some 3 or 4 ft. long, rather 
thicker than a good walking stick and with 
fronds usually some 2 ft. long. At  spring 
tides, they can often be seen poking their 
tops or crowns above the sea. 

In Norway, Laminariae are used as they 
grow prolifically on the western coast. The 
variety, L. digitata, is especially abundant 
and is harvested on a large scale. This 
variety, L. digitata, has an important advan- 
tage in that it is easy to bleach. Casual ' 
inspection of the weed thrown up almost 
anywhere along the west coast of Scotland 
will show that it is a mixture of varieties, 
and when the weed has been lying on the 
beach for a few days, it can be seen that 
there are a large number of ribbon-like 
pieces, some 2 in. wide, which have been 
bleached white or colourless by sun and air; 
all the other weed is still brown and dark; 

A ' cast ' of 
and cattle c 

feeding 

Laminaria. Sheep 
:an often be seen 
on the weed 
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the bleached ribbons are  the fronds of 
L. digitata. 

Methods of extraction vary from one 
factory t o  another; some dry the weed first, 
others use i t  wet, and so  on, and such 
apparently slight differences a s  this may 
make very considerable differences to  the 
properties and utiiity of the alginates 
extracted therefrom. 

Extraction from Weed 

T h e  weed is washed to remove salt, it 
may be  dried and ground or  milled and 
then digested with a hot soda solution. This 
extracts the alginic acid as  sodium alginate 
which thickens the liquor. Thercafter it is 
quite a difficult problem of chemical 
engineering to free the thick solution from 
particles of weed detritus, from sand and 
from pigment. Somet~mes the difficulty is 
dodged, albeit expensively, by greatly 
diluting the viscous solutions with large 
volumes of water, so that  they thin and are  
easy t o  work. Pigment can then bc removed 
by filtration, settling o r  centrifuging. 
Decolorisation is never completc by any of 
these methods, and it  is usual to  bleach the 
alginate with chlorine, hypochlorite, or a 
similar compound. 

When once thc solution of sodium 
alginate has been purified and clarified. the 
alginate is isolated by converting it into an 
insoluble form, either b y :  

(1) adding hydrochloric acid and precipi- 
tating alginic acid; 

(2) adding calcium chloride and precipi- 
tating calcium alginatc which is in- 
soluble, ,and then converting the 
calcium alginate t o  alginic acid. 

Although (2) scems t o  be more roundabout 
than (I), there are certain practical con- 
siderations to  recommend it, and in most 
cases it is probably the prcferrcd method. 
Whereas direct precipitation of alginic acid 
gives a jelly which is difficult t o  dry and to 
manipulate, the cakium alginate precipitate 
is fibrous and easy to work. 

Thc  alginic acid, prepared by either 
method, is converted into the appropriate 
salt by churning it round in a mixing 
machine with the alkali. Thereafter it is 
necessary only t o  dry, mill, and sift to  have 
the saleable product, usually in the form of 
a nearly white powdcr. 

T h e  two outstanding fundamental charac- 
teristics of alginates from which all their 
industrially valuable secondary properties 

dcrive, are  their highly (linear) polymeric 
nature and their powerful hydrophilic 
qualities. These two characteristics dcrive in 
turn from the chemical constitution of 
alginates. Chemically, alginic acjd is very 
similar to cellulose and similar to  pectin; 
whcrcas the side-group in cellulose is a 
primary alcohol, in alginic acid it is a car- 
boxyl group, and alginic acid is thus poly- 
p-glucuronic acid. A s  would be expected 
from the presence of this group. sodium. 
ammonium, potassium and magnesium 
alginates are  all soluble in wntcr. 

Thcre may well be a hundred o r  more 
P-glucuronic acid units in a moleculc of 
fairly high gradc sodium alginate-the mole- 
cular weight of one of the rings is 198. that 
of a long molcculc containing 100 such units 
would be about 20,000. and it is quite likely 
that  some of the molecu!cs in n good quality 
of sodium alginate may be so long that their 
molecular weight is 200.000. 

T h e  first property that comes from this 
highly (linear) polymeric chemical structure 
is that of fibre-forming. T h c  sccond propcrty 
that  is of importance is the high affinity of 
thc algin:~tcs for watcr, and this is due to  
the abundancc of hydrophilic groups, such 
as  hydroxyl-OH and carboxyl-COOH, in the 
n~olecule. Alginates of the alkali metals arc 
vcry rcitdily soluble in watcr. Thi5 solubility. 
together with thcir polymeric nature. mcans 
that alginatcs will be powerful thickening 
agents. and that thcir molecules will entrain 
large numbers of water molecules and will 
thereby stabilisc aqueous systems. The 
thickening and stabilising properties bring 
suspending qualities that arc  of value to  
industry. 

Propylene Glycol Ester 

One or  two esters of alginic acid hlve a l s ~  
becn made; the cstcr which has becn made 
on the biggest scale is propylenc glycol 
alginnte. Alginic acid is extremely difficult 
to  convert into csters by the usual reactions. 
but it so happens that it reacts very rendil!. 
with propylcne oxide to  givc the propylens 
glycol ester. 

T h c  estcr is useful industrially because it 
has an organic oil-like head (the ester group) 
and a long hydrophilic tail (the remainder 
of the alginatc molecule). and is therefore 
a good emulsifying agent for  oils and water. 

T h e  linear polymeric nature of the algin- 
ates mcans that they should form fibres, and 
a fibre is actually manufactured by Cour- 
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Alginate-based dentat 'im- 
pression material gives 
remarkable accuracy of de- 
tail, even in re-entrant areas 

taulds Ltd. A viscous solution of sodium 
alginatc is made and this is squeezed through 
a spinneret into a coagulating bath of 
calcium chloride solution. A s  the sodium 
alginate solution encounters the calcium 
chloride it is rapidly converted into in- 
soluble calcium alginate which is precipitated 
in filament form. The  filaments a r e  drawn 
up continuously, run together, washed and 
dricd, and wound as yarn on to a bobbin. 
This yarn looks like any other continuous 
filament rayon, but it has two unusual pro- 
perties. These are : 

(1 )  It is soluble in very weakly alkaline 
solutions, even in ordinary soap 
solutions. I t  cannot. therefore, bc 
washed, and is accordingly unsuitable 
for  most of the traditional uses of a 
fibre. 

(3) Tt is flameproof. If a calcium alginate 
fabric is held in a hot flame it docs 
not flare up  or flamc itself. but  just 
chars locally. 

So far  as  concerns the non-flam character, 
alginate drcsses can be dry-clcancd without 
trouble. so  that for party frocks (which arc 
particularly susceptible t o  the fire risk) 
alginate fabrics have something useful to 
otrer. 

The alkali solubility. which is so serious 
a disadvantage for ordinary purposes, has 
surprisingly enough been turned t o  good 
account in the hosiery trade. Here socks are 
knitted in a long string and a few courses 
of a draw-thread arc run betwcen the end 
of one sock and the heginning of the next; 
later this thread has to  be withdrawn by 
hand. Nowadays, these few courses are 
knitted in calcium alginate yarn. so that 

when the socks a re  being finished, the 
alginatc yarn dissolves away, leaving perfect 
wclts to  the socks. 

Various other uses have .been suggested 
for  this 'disappearing thread'; i t  has, for  
example, been used as  a heavy scaffolding 
for a n  extraordinarily light fabric, the 
scaffolding enabling the very light fabric t o  
be woven, and then subsequently being 
washed out. 

More than half of the ice-cream sold in 
the US nowadays is stabilised with alginate. 
T h e  quantity used is only small, f rom one- 
quarter to  one-half ounce of alginate 
(usually sodium alginate) per gallon of ice- 
cream mix. but it can make all the difference 
to the quality of the ice-cream. I t  prevents 
the formation of any ice-crystals, it prevents 
separation of the mix into two layers before 
freezing, it gives a smooth texture t o  the 
ice-cream, and it gives some resistance to  
heat-shock-the ice-cream does not melt too 
rapidly in a warm room. Furthermore, if 
such spccial attributes as  extra creaminess 
in the mouth, o r  particularly long delayed 
melt a re  required. these can be achieved by 
the use of specially selected alginates pre- 
ferably used along with trisodium phosphate 
crystals. 

Similarly. a small quantity of alginate 
included in 'ice lollies' ensures that flavour 
and co!our persist till the end; presumably 
the long alginate molecules mix themselves 
up  inextricably with the flavour and colour 
molecules and the water molecules, so tying 
them all together. Sherbets are  also 
stabilised with alginates. 

When dentists are  making dentures, they 
have to make a n  impression of the mouth 
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and it is necessary that this should register 
the finest detail and should not distort on 
setting or  drying. Most dentists today use 
an impression material which is based on 
a filler, calcium sulphate and sodium 
alginate. When this is pasted up. calcium 
alginate is formed, but quite slowly, and 
it gels as it forms. The gelling takes place 
in the patient's mouth and the gelled impres- 
sion can be withdrawn after a minute or 
two even from re-entrant areas. 

The 'mould' is not a hard plastic cast, 
but a tough elastic jelly. N o  heating is 
required as  it commonly is with other 
dental moulding powders, and impressions 
can be  taken with the minimum of incon- 
venience and discomfort to  the patient. The 
reproduction of detail, e.g.. on the upper 
palate, has to  be seen to be believed, and 
this accuracy contributes t o  comfort in wear 
of the finished dentures. 

Haemostatic Properties 

All soluble alginates are haemostats. A 
touch of an alginate on a shaving cut and 
bleeding stops a t  once. Post-extraction 
cavities which continue to  bleed can be 
plugged with a tiny piece of calcium-sodium 
alginate 'wool'; bleeding is arrested and the 
plug of alginate does not need to be removed 
because the body will slowly absorb it over 
:I period of two or  three weeks. The more 
sodium and the less calcium there is in the 
mixed calcium-sodium alginate, the quicker 
does absorption by the body proceed. The 
haemostatic and absorbable qualities of 
alginates have also found application in 
branches, other .than dental. of surgery. 
Dressings for wounds are made from 
alginates, and sometimes an alginate film 
may be used to cover a wound; it promotes 
recovery because it protects the wound from 
contamination, but a t  the same time allows 
it t o  'breathe'. 

One last application must be mentioned 
because it affords one of the biggest outlets 
for  alginates. Electric welding rods consist 
of a thick metal wire coated with a flux 
which consists largely of silicates. The  rods 
are  extruded and if there is a little alginate 
in the flux the rods extrude easily and 
smoothly; if there is no alginate present, 
they are  difficult to  extrude. The  alginate 
makes what would be a very difficult process 
into an easy one, and its inclusion also 
assists in the smoothness and regularity of 
burning of the rod during welding. 

Control of Food Chemicals 
CHEMICAL substances used in the conrse 
of manufacture of foods to  improve their 
flavour or texture will be more widely con- 
trolled if the Food & Drugs Amendment Bill 
becomes law. 

Power already exists to make regulations 
prohibiting the use of prescribed substances 
in food. This power is expressed more fully 
in the new Bill, which was introduced in the 
House of Lords on 10 November, and its 
eflicacy is improved by the granting of 
powers to  the Secretary of State and the 
Minister of Food to call for  information 
from manufacturers of food chemicals about 
the nature of their products and the experi- 
ments they have carried out to establish 
whether they are harmful or not. 

This information, it is expected. will assist 
the Medical Research Council and other 
research organisations to  determine what 
food chemicals are harmless and what res- 
trictions a re  necessary in the case of others. 

The Bill also clarifies the powers ot thc 
Secretary of State and the Minister of Food 
regarding the control of materials used in 
the manufacture of apparatus and utensils 
employed in the preparation of food, with 
a view to preventing poisoning from metallic 
contamination. 

Exemption from KID 
T H E  Board of Trade are considering the 
question of the renewal for the period 19 
February, 1954. to 18 August. 1954. of the 
exemptions from Key Industry Duty 2s set 
out in the Safeguarding of Industries Exemp- 
tion Orders. namely. the Nos. 6. 7 and 8 
Orders, 1953, and in any further cxemption 
orders which may be made prior to 19 
February. 1954. under Section 10(5) of the 
Finance Act, 1926, as  amended by subse- 
quent enactments. Lists of the articles 
covered by these Orders exempting them 
from KID until 18 February, 1954, were pub- 
lished as Statutory Instruments 1953. Nos 
1246. 1357 and 1574. Any communications 
arising out of this announcement should be 
addressed to the Industries and M a u ~ f a c -  
tures Department. Division I .  Board of 
Trade, Horse Guards Avenue. London. 
S.W.I. :IS soon as  possible and in any case 
not later than 5 December. 
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Limestone @ Agriculture 
The Backbone o f  Britain ? 

T H E  twice-yearly luncheon of the Lime- 
stone Federation was held in London 

on Tuesday, 10 November, when a number 
of distinguished guests were present. 

Professor Sir James Scott Watson, C.B.E.. 
,M.C. (Director-General, NAAS. Ministry of 
Agriculture), proposing the to:tst of 'The 
Limestone Federation.' said :- 

For 16 years we have had a lime subsidy 
and we have been hoping the overdraft 
would be gradually paid off. We were 
rather late in starting and we have not gone 
on fast enough, and in the meantime we 
have had to fight down certain prejudices 
on the part of the farmer. If I may mcntion 
two. we found when we started to advise 
farmers to  use more lime that there was n 
strong prejudice in favour of burnt lime- 
either burnt lump lime o r  burnt ground 
lime. There were many indications in the 
old books that that was sound. but it was 
only accidental. The fact was that burnt 
lime fell into a minute state of sub-divisions 
and much of it was too coarsely ground. 
xnd it was only when we could produce a 
more finely ground material that we could 
attack this prejudice and get around to 
ground limestone as  the standard material. 

I am not sure we are absolutely right for 
the whole of the circumstances now. 1 think 
Professor Robinson. a distinguished soil 
chemist whose loss to agriculture we deeply 
rcgret. came to the conclusion that i f  you 
had a reasonable amount of really fine 
material in your product. that would be 
quickly available. and the more coarsely 
ground material would come into solution 
a5 time went on. 

Co-operation Good 
On the whole. we have had very good 

co-operation between the various parties 
concerned. The Government has been very 
willing to  keep on paying the lime subsidy. 
It is the first thing of its kind. :tnd it was 
ctarted because we feared in the years before 
the war that the war might come. and it 
~vould be a bad case i f  we had the job of 
liming all the land then. The  lime subsidy 
has gone on ever since and the Government 
has been happy. 

We in the National Agricultural Advisory 

Service have, of course, made enormous 
numbers of soil analyses and have been 
doing pH's and lime requirements and that 
sort of thing. and we have given a great 
deal of specific advice about the quantities 
of lime that are necessary and should apply 
in particular cases. and I am sure, if 1 may 
blow my own trumpet for a moment, we 
h:tve greatly helped to put the available 
lime that the farmers hold to the best 
possible use. 

Cornpromise Necessary 
We have got to keep on and on, putting 

on more Ilmc. I have made a rough ealcu- 
l a t ~ o n  that a rcasonablc objective would 
be-I am talking of the United Kingdom- 
about 7,000.000 tons a year for seven years, 
and we shall be more or  less straight. If 
we d o  it faster, that would be all to the 
good; but you would be all too soon out 
of a job. So, we must compromise and think 
of .both parties. and I think a seven-year 
programme is the sort of ideal we should 
klcc. In the long run, you have to remember 
that the tlemand for lime should be bigger 
than in the past. We are hoping farmers will 
use more and more lime and sulphate of 
ammonla. 

Replying on behalf of the Federation. Mr. 
Harold Fletcher. J.P.. said : 

In common w ~ t h  the Ministry of Agri- 
culture I know 1 can say in respect of the 
12imestonc Federation that we certainly have 
t h ~ s  In common: that we are concerned with 
b:~sic th~ngs  and basic material; we are eon- 
cernctl wlth the very stuR of which this 
country of orlrs is made, because our pro- 
duct is of the earth itself. and this rock on 
which our Fcderiition is based is, in fact, 
the cornerstone of many of the basic indus- 
tries of our country. 

Because of that. we are a proud industry 
and :I proud Federation. with a pride that 
does not stem from arrogance or  vain glory. 
but rather from the fact that we feel our 
industry is useful and is able. through ser- 
vice. to make a contribution to the growing 
prosperity and wellbeing of this country. 
Our :tctivities are widespread, geographi- 
cally. and our 280-odd members are inter- 
spersed roughly from the South West of 
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England down in Devon up to the North 
East coast and on into Scotland. and arc 
producing annually upwards of 16,000,000 
tons of this very important material. 

The uses of limestone are manifold. They 
touch such industries as chemicals, coal 
mines, iron and steel production, civil 
engineering and road construction. build- 
ings, railroads. glass nianuf:tcturc, sugar 
refining and a host of others. but although 
these are important. and many of those I 
have not mcntioncd arc important, 1 know 
I can say on behalf of my fellow members 
of this Federation that nothing that we d o  
gives us greater satisfaction and pride of 
achievcment than our service to agriculture 
in the supply of materials. 

In the ten years from 1941 to 1951. 
approximately 34.000.000 tons of carbonatc 
had been applied to  the soil undcr the lime 
subsidy schenic. but in 1951. after that 
34.000.000 had been applied. we werc told 
there was still a deficicncy of 38.000,000 
tons of carbonatc. and that did not take 
into account the necd-a need which will 
have to be met sooner o r  later-of rough 
grazing. marginal land, and so on. 

Net Gain S!ight 

If my arithmetic is riglit-it is not often. 
but I hopc this is-there has been an 
average annual application of roughly 
3.400.000 tons of carbonatc a ycar and an 
annual loss ovcr the same period of 
3,100.000 tons arising from natural causes 
of removal -that is rainfall and the limc 
taken out by crops. So. on thc tcn-year 
average, we hnvc only movcd forward : ~ t  
21 ratc of 300.000 tons a year towards 
eliminating the o r i n 1 1  deficiency o f  
31.000.000 tons. L-atterly we havc been 
doing better. and in thc second half of the 
tcn-year period the average usagc of liming 
materials has been 4.100.000 tons. 

Producers of agricultural lime havc 
invested vcry largc sums of money in thc 
ercction and maintenance and dcvclopnicnt 
of plant for the production of this material 
and for thc transport and for the application 
of agricultural limc to the soil. They havc 
in fact created and dcvclopcd a completcly 
new branch of the limestone industry on a 
scale which has made it possible for the 
various types of agricultural limc products 
to be sold a t  vcry moderate charges. 1 havc 
no doubt that i f  the original attainment can 
be maintained, the industry, by thc replacc- 

nient of plant and the modernisation and 
mechr~nisation of methods will continue to 
ensure that agriculture continues to receive 
its lime as  cheaply as possible. 

Wc arc glntl to acknowlcdgc the support 
wc have received from thc organisation of 
which Professor Sir James Scott Watson i5 

thc distinguished heatl--the N;ttion:~l Agri- 
culturi~l Advisory Scrvicc-thc organised 
farming bodies such :IS the NFU.  and b! 
s ~ ~ c h  interested boclies as universities. 
:~grici~ltural colleges. rcscarch bodies and. I 
would add. the publicity department of the 
R4inistry which. with frcat respect. we 
suggest could push the limc story a little 
further. I f  we all get down to this job we 
may be able to convince that minority of 
f:~rnicrs as to the full significancc of that 
svmhol pH which wc know is of the 
greatc5t importance in the matter of the 
correct state of acidity o r  alkalinity of the 
soil. 

Parafin W a x  Dearer 
SHE[-L-MEX. Ltd.. have announccd an in- 
crcasc in some of thc prices of parafin wax. 
Ex storc/works prices now operative a rc :  

CATEGORY " A " SCOTCII W a r s  ONI.Y, Pnlrr PER TOX 
- t o r  Er-lvork.r 
London, 

Liverpool and Pumpherston 
Mnnchester 
(mininium (minimum 

Grade ( O F .  Melting Point) I-ton lots) I-ton lot-) 
lO01lOS . .  . .  . .  - - fh4  10s. 
1061110 . . . . . . -. f 0 4  10.;. 
1101115 . .  . .  . .  fh7 0s. f 6 4  10%. 
l l 5 i l 1 7  . .  . .  . .  f 6 7 O s .  f04lO.;. 
1171120 . . . . . . f 6 7  0s. f 6 4  10.;. 
120/125 . . . . . . £67 0s. f h 4  10\. 
1251130 . .  . .  . .  f 6 8 O s .  f 6 5 l n s .  

CAI I:(~ORY " R " OTIII:K QIJAL ITIES, PRICE P'R TO\ 
Ex.-.~torc./xwrX s 

Grade ( F. Melting Pcrint) Minimum Smaller 
I-ton lots Ounntitiss 

Scale . .  . .  . .  f 6 3 I  

India's Gift to Ceylon 
India's gift of 100 tons of Sindri ammo- 

nium sulphatc to Ceylon undcr the Colombo 
Plan has been formally handed ovcr to the 
Ceylon Government. The Indian High 
Conimissioner, Mr. C. C. Dcsai, presented 
a token bag to Sir John Kotelawala at  the 
Ceylon Prime Minister's office in Colombo. 





1082 THE CHEMICAL ACE 21 No~.c~t?~ber 1952 

whom nearly 200 were directors or higher. 
The papers and discussions are being printed 
and will be on  sale from the Association of 
Rritish Chemical Manufacturers in the near 
future. 

Progress reports on the action taken to 
fulfil the other rccommcndations in the 
Heavy Chemicals Productivity Team Report 
will be issued from time to time. 

Brazing Stainless Steels 
New Process in Controlled Atmosphere 

I T is essential, when making brazed joints, 
that the surfaces to  be joined are kept 

clean so  that the brazing metal may wet 
them freely; the necessary cleanliness may 
be achieved either by the use of flux or by 
brazing the component in a controlled atmo- 
sphere. Fluxes usually have the disadvan- 
tage that they need t o  be completely 
removed after brazing to prevent subsequent 
corrosion. On the other hand, brazing of 
stainless steel in a controlled atmosphere has 
not always proved consistently satisfactory. 

A technique whereby the brazing of stain- 
less steels can be carried out in a standard 
furnace provided with a controlled atmo- 
sphere has now been developed by The 
General Electric Co., Ltd. T h e  process is 
suitable both for copper-brazing stainless 
steels and for  brazing components using 
Nicrobraz alloy as the filler metal. 

T h e  protective atmospheres most widely 
used in thc process are  burnt town gas or 
burnt ammonia. The  brazing of metals 
which are  not easily oxidiscd, such as  steel. 
may be carried out in these atmospheres. 
using filler metals such as copper or copper 
alloys. However, when components of the 
stainless steel type are t o  be treated it is 
necessary to  maintain close control over thc 
quality of the atmosphere within the furnace 
chamber. Traces of oxygen, water-vapour 
o r  carbon dioxide will form a n  oxide film 
on the surface of the components which 
prevents the liquid brazing metal from alloy- 
ing with the exposed surfaces and a sound 
joint being made. 

Similar considerations apply when the 
brazing alloy itself is readily oxidised, as  is 
the case with certain high temperature braz- 
ing alloys such as Nicrobraz. If a very dry 
hydrogen atmosphere is used and if treat- 
ment is carried out in a metal container, the 

surfaces are  kept clean and brazing is satis- 
factory. 

A G E C  vertical cylindrical furnace with 
gas tight container has given excellent results 
when used for the process. It  has effective 
loading dimensions of 17 in. diameter by 
4 ft. 10 in. deep and can be used for all 
types of brazing in the temperature range 
700"-1,180". The  holding time a t  high 
temperature is short; for most filler metals 
1 0  minutes is suficient but when Nicrobraz 
is used a suitable holding time has been 
found to be 30 minutes. 

Lubricants for Metal Working 
AN informal discussion on 'Lubricants for 
Metal Working Operations in the Non- 
Ferrous Metals Industry', arranged by the 
Metallurgical Engineering Committee of the 
Institute of Metals. will bc held at  the 
University, Edgbaston, Birmingham, on 
Wednesday, 6 January, 1954. from 10.30 a.m. 
to 4.30 p.m. The  chair will be taken by Mr. 
W. J .  Thomas. M.1.Mcch.E. Members and 
visitors who desirc to  d o  so may obtain 
lunch (4s. 6d.. including coffee) in the 
University Refectory. provided that they 
notify thc Secretary of the Institute (at 4 
Grosvcnor Gardens. London, S.W.1) to  that 
cfl'ect. Visitors will be welcome. Tickets are 
not required. 

Lecture to Cosrnetic Chemists 
Opening the winter session of the Society 

of Cosnictic Chemists. Mrs. Evelyn Forbes. 
Rcauty Editor of Voglre, gave a very suc- 
cessful lecture on 'Some Aspects of Cos- 
metic Advertising ' to an audience of  140, 
on 4 November. The Society's annual 
dinner and dance will be held on 22 Janu- 
ary a t  St. Ermin's Hotel, Westminster. 

We regret to  record the death, which 
occurred suddenly in Colchester Hospital 
recently. of MR. HAMILTON BRINSLEY BUSH. 
managing director of W. J. Bush & Co., Ltd. 
He was the second son of Mr. A. W. Bush 
and grandson of Mr. William John Bush. 
who founded the business in 1851 in a little 
shop in Bishopsgate, London. The  busi- 
ness was formed into a company in 1897. 
The  late Mr. H. R. Bush became a director 
in the 1930's. 
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< ) L \ N I I T A I I V I S  A N A L Y S I S .  Ry W. id. 
MacNcvin and T. K. Swift. Harper 
and Brothers, New York: Hamish 
Hamilton. London. 1952. Pp. ix + 
247. 30s. 

This is a plcasant little introduction to 
quantitative analysis which approximates in 
standard to Intermediate requirements in this 
country. Gravimetric analysis is dealt with 
tirst. and the gravimctric course consists of 
half a dozen basic experiments. Close attcn- 
t io~?  has been paid to  thc detailed descrip- 
tions of apparatus and experimental 
methods. and the directions a re  clear and 
tasy to  follow. There are  rare omissions. 
such as  the use of the term 'policeman' 
without a prior description of this adjunct. 
but such omissions seem to be the exception. 
It i ;  perhaps not entirely excusablc that the 
use of porous porcelain o r  sintcred glass 
filtcr crucibles is nowhere described-a 
mprked contrast to  the up-to-date character 
of some of the experimental work described 
later in the book. Nowadays students ought 
tc; be introduced t o  these filters a t  a n  early 
stage. 

The course on titrimetry is more exten- 
sivc than the gravimetric section, a s  is usual 
a t  this stage. and the components of the 
course have been well-chosen t o  give a 
representative introduction. The  rational 
a ~ p r o a c h  may be instanced by the inclusion 
of a semi-micro Kjeldahl determin a t' ~ o n  as 
;i suitable exercise. 

Approximately the final third of the book 
ic devoted to other analytical determinations 
which are not bcyond the capabilities of the 
beginner. but which are not always regarded 
as suitable fo r  inclusion in a n  clcmehtary 
course. T h e  photometric (or  colorimetric) 
determination of  iron and of pH. the poten- 
ticmetric determination of the latter, and the 
electrolytic determination of copper are 
selections which seem reasonably obvious. 
Less expected. but all the more praiseworthy 
on that account. a re  the inclusion of experi- 
ments using an ion-exchange resin for  the 
de!ermination of sulphate and using ethylene- 
diaminetetraacetic acid in a water analysis. 

' f i~cse. parliciilarly i f  prcscntcd properly by 
tlic instructor. should help to  make the 
student aware that new and striking develop- 
n ~ e n t s  in analytical chemistry arc not a thing 
cf the past. 

T h e  book. in other words. contains most 
or thc ingredients of the normal course, 
excellently prcscnted. and has a few novck 
titbits in addition. The  rather high price 
may prevent its wide use by students in this 
country, but there can be n o  doubt of its 
value to  teachers of analytical chemistry who 
wish to  get a little bit off the beaten track.- 
CECIL L. WILSON. 

ABSORPTION TOWERS. By G. A. Morris 
and J. Jackson. Butterworths Scientific 
Publications, in association witla 
Imperial Chemical Industries, Ltd., 
London. 1953. Pp. xi + 159. 30s. 

This monograph describes the methods 
used within Imperial Chemical Industri.es, 
Ltd., for the design of packed towers fo r  
absorption and stripping with particular 
reference t o  the absorption of soluble gases. 
T h e  treatment is essentially practical, the 
aim of the book being to provide the en- 
gineer ' with the methods and data needed 
to enable him to design full scale towers 
which are  both technically and economically 
satisfactory.' A brief introductory chapter 
in which the two film theory is stated and 
equations for coefficients and other terms 
are  defined is followed by chapters on  
laboratory absorption equipment and pack- 
ings. Chapter IV then describes the design 
of packed towers using absorption coeffi- 
cients and Chapter V the use of the transfer 
unit method. Subsequent chapters deal with 
mechanical features of design, economic 
factors. absorption with chemical reaction, 
and the final chapter is devoted t o  illustra- 
tive design calculations. There are  two 
appendices, the first dealing with economic 
gas rates and the second with the physical 
properties of the more common gases. A 
bibliography and glossary of terms used are  
provided. 

T h e  authors prefer the use of absorption 
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coefficients for design purposes and in 
general recommend the use of a falling film 
tower for the determination of gas film co- 
efficients and a standard disc tower for 
determination of liquid film coefficients. 
Individual film coeficients determined in 
this manner are multiplied by a packing 
factor and the overall cocfficicnt for the sys- 
tem then calculated. The ' packing factors ' 
for several packings of various sizes are 
tabulated thus facilitating design by this 
method. The  height of a transfer unit for 
gas and liquid films arc also tabulated for 
thc same packings. Throughout the text 
tables of data are given such as installed 
cost of packing. wetting rates. economic 
rates. ctc., which are based upon cxpcrinicn- 
tal and full scale plant determinations and 
are published in this book for the first time. 
The val.ues given have been sc:ected as the 
best values and have becn in use for design 
purposes within Imperial Chemical lndus- 
tries. Ltd., for somc time. They may be 
used therefore with confidence. It is hoped 
that the publication of this data may cncour- 
age other companies to permit the publica- 
tion of design and test data on other types of 
packing. 

A numbcr o f  design calculations arc 
worked out in detail in the final chapter. 
These will be of the greatest value to 
students and to design engineers to  whom 
the text is particularly recommended. For 
the student somc additional reading will be 
necessary, particularly if he is to  understand 
the lisc of the transfer unit method. but this 
is not a serious disadvantage for adequate 
theoretical treatments are given elsewhere. 
A minor criticism is that hydrocarbon sys- 
tems are  not mentioned; a chapter on the 
methods used in hydrocarbon absorption 
and stripping design calculations would havc 
been of interest particularly to  the student. 
These however are adequately dealt with 
in other texts and since such processes 
usually employ bubble cap  towers their 
omission from this monograph is perhaps 
justified. 

The  book is well produced, clearly printed 
with excellent figures and contains so much 
hitherto unpublished data that no design 
engineer can afford to  be without  it.-^.^. 

ANTIBIOTICS. By F. A. Robinson. Pitman. 
London. 1953. Pp. xviii + 132. 15s. 

Nobody can deny the great value of the 
monograph. With more space than the 

general textbook, with much more space 
than the review article, it presents in a neat. 
handy form the important features of possi- 
bly hundreds of specialist papers. But the 
temptation to write a monograph is also 
great; thc dcvclopmcnts of  a few years are 
sufficient cxcusc for  the publication of a 
new version. when they would be considered 
scant justification for a new edition of a 
comprehensive treatise. 

And so. where there are many mono- 
graphs, one does not difPcr greatly from 
another. As the author of this book him- 
self says: ' T h e  antibiotics htivc becn well 
catered for . . . . and a number of cxcellcnt 
monographs have alrcady appeared. . . .' 
The prcscnt book may now be added to that 
number. but those who already possess two 
or  three will find little new material in it. 

This is not to deny that this is a very good 
monograph. Thc author has worked for 
three of the niost proniincnt companic5 in 
the field and has becn connected with thc 
industrial preparation of  ;~ntibiotics since 
c:~rly 1942; hc can certainly claim to know 
what he is writing about. 

However. this is a book most suitable to 
general knowledge of the subject. Thc 
limitations of space havc prevented thc in- 
clusion of references, and the reader who 
wishes to proceed farther in his reading will 
havc to turn to one of those other mono- 
graphs for these. He who reads this mono- 
graph alone will ncvcrthclcss discover thl t  
lie is familiar with most o f  the antibiotics. 
including such substances as bacitracin and 
actithiazic acid. their production by surface 
or  deep culture, their spectra (bacterial). and 
their applications.-R.I. 

Analysis of Aluminium 
T H E  British Standards Institution has just 
published Part 5 of BS. 1728, ' Methods for 
the Analysis of Aluminium and Aluminium 
Alloy.' This British Standard Method for 
the absorptiometric determination of copper 
is intended for use with alloys containing 
smaller percentages of copper than those 
covered in BS. 1728, Part 1 (of the order of 
0.01-0.3 per cent). The method specifies the 
reagents used, recommended methods of 
sampling and test procedure. Copies of 
this standard may be obtained from the 
British Standards Institution. Sales Branch. 
7, Park Street, London. W.l (price 2s.). 
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HOME 
Watches for Workers 

Aluminium watches had been prcscnted 
to seven cmployecs of the Northern Alumin- 
rum Co.. in recognition of 15 years' service. 

Change of Address 
The address o f  the head onice of G. E. 

Simm Machinery. Lttl.. and G. E. Simm 
(Engineering). Ltd., will be changed from 
1 December to 27 Bromgrovc Road, Shef- 
ficld. 0 T I . :  Shefficld 62325, 62451, 
62981). Brunch office addresses will remain 
;IS now. 

Science & Industry 
The Esso Pctroleunl Co.. Lttl., is to  cndow 

a public lecture in Southampton Univcr- 
hit) each year for thc next seven years on 
home aspect of the relationship between 
science and industry. These leeturcs will be 
known as  ' T h e  Fawley Foundation Lcc- 
tures ' and the first will be given next year. 
The company's big oil refinery a t  Fawlcy. 
near Southampton. is well known. 

New Scottish Factory 
The new Cape Asbestos Ltd. plant at 

Stirling is timed t o  start production in 
December as a result of excellent progress 
in ccnstruction and equipping. The plant 
will manufacture Rocksil. a n  insulating 
material. using dolomite from Argyll and 
silicaceous clay from Stirlingshire. The site 
occupies 3f acres. with amnle ground for 
expansion. and the project has cost in the 
regon of f250.000. 

Advice on a Career 
Upwards of 150 school boys and careers 

and science masters from London grammar 
and public schools attended a meeting 
organised by the Institution of Chemical 
Engineers at  Caxton Hall on Wednesday. 
Professor M. B. Donald, Ramsay Professor 
of  Chemical Engineering in the University 
of London and chairman of the Institution's 
Education Committee, gave a brief talk on 
the profession and the opportunities it offers. 
Mr. E. Le Q. Herbert. general manager of 
Shell Refining & Marketing Co., Ltd.. then 
introduced the film ' T h e  Stanlow Story. 
Afterwards the boys' questions were 
answered by a team of chemical engineers. 

Vinyl Emulsion Polymers 
Members of the Plastics & Polymer 

Group of thc Society of Chemical Industry 
have been invited by the London Section - 
of the Oil & Colour Chemists Association t o  
attcnd a lecture on ' Vinyl Emulsion 
Polymers and Thcir Use in Coatings' by 
C. E. Hollis and J. H. W. Turner. a t  
Manson House. 26 Portland Place, London, 
W.1. on 15 November at  7 p.m. This 
recently developed polymer application is 
of rapidly i.rtereasing importance. 

New Pharmaceoticals 
New Glaxo preparations featured a t  their 

stand at the London Medical Exhibition in- 
cluded a stabilised injection of streptomycin 
sulphate (containing 50 per cent streptomycin 
base in 2 cc. snap-top ampoules and in 10 cc. 
vinls): cytnmcn 150 (250 micrograms vita- 
min B,, per cc.-boxes of six). and a new 
triple antigen diphtheria-tetanus-pertussis 
prophylactic ' Glaxo.' Supplies of all three 
products will be available commercially on 
30 November. 

' Anxiety at Steelworks ' 
At a Scunthorpe inquest last week on two 

men found dead after they ascended a gas- 
holder a t  Normanby Park steelworks to  
inspect the seals, it was suggested that a 
pocket of gas from an adjoining blast fur- 
nace had been held over the holder by fog. 
A third man involved, who recovered in 
hospital, said he thought the gas escaped 
from the holder. The  coroner said the case 
had caused much anxietv a t  many steel- 
works and no doubt would lead to thorough 
investigation by them. 

Sulvhur Shortage ? 
The  possibility of a sulphur shortage this 

winter was mentioned recently by Dr. G .  I. 
Higson, chairman of l.C.1.'~ Billingham Divi- 
sion. when he told the division council that 
another plant to  use anhydrite was to  be 
built. H c  added that Billingham extensions 
would provide 350 further jobs, including 
290 in the new nylon plant due to be ready 
in December; ammonia plant extensions by 
next May would account for 16 new jobs; 
and 44 would be provided by the new sul- 
phuric acid plant to  be ready next August. 
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OVERSEAS 
Italian Cement Works 

Largc modcrn Portland-cement works ate 
being con5tructcd at Corogl~o, near Naples. 
Built by the Cemcntil- Company, of Romc, 
and financed partly by thc Cassa del Mezzo- 
giorno, the new plant will start operating In 
January, producing about 420.000 tons 
cement a year. 

Pharmaceutical Code 
The lndian Council of Scientific and 

Industrial Research has issued the first 
volume of the Indian Pharmaceutical Code. 
First of its kind in lndia, the book has been 
compiled on the lines of the British Pharma- 
ceutical Code and the United States Dispen- 

Zinc Oxide in USA 
Output of zinc oxide in the USA rose 3 

per cent to 15,500 short tons during August. 
but was 6 per cent below the monthly aver- 
age rate of output for January-July, 
according to the Bureau of Mines, Depart- 
ment of the Interior. Total stocks of zinc 
oxide rose 2 per cent to 22,600 tons on 
31 August. 

USA Sulphur 
The USA domestic sulphur industry pro- 

duced 450,790 long tons of native sulphur 
and 29,545 tons of recovered sulphur (of a 
purity of 97 per cent or greater) during 
August, according to reports of producers 
to the Bureau of Mines, US Department of 
the Interior. Producers' stocks of native 
sulphur increased and at  the end of August 
stood at  3,037,323 tons. 

Italian Pharmaceutical Induslry 
The Italian pharmaceutical industry has 

reached a high degree of development and 
the value of its yearly output can bc 
reckoned at  about 85,000,000,000 lire. Four 
large factories produce yearly about 24 tons 
of synthetic chloroamphenicol, a large per- 
centage of which is exported. Four other 
factories produce about 400 tons of sulph- 
amides yearly and there is a large production 
of vitamins. About 2,000,000.000,000 units 
of penicillin and about I +  tons of strepto- 
mycin are produced monthly. 

British Guiana Bauxite 
A mcsc:rgc from Georgetown. British 

Ciuiana, states that Dcrnarara Rauxitc Co. 
mincd an all-time record of 3,088.7-90 tops 
of crude bauxitc during 1950-53. In thc 
same period the company spent £250.000 on 
exploration. 

Oil from Shale 
The Foster Wheeler Corporation of Neu 

York has signed a contract with the 
National Petroleum Council, Sao Paulo. 
Brazil, for the construction of a distillery 
to produce 10,000 barrels of oil daily from 
shale. Raw material from the TaubatC- 
Tremembre region will be used. 

'The Desert Shall Bloom . . .' 
What was formerly desert country in the 

south-east corner of South Australia is now 
ideal sheep-grazing land, thanks to the use 
of superphosphate, copper, zinc.and molyb- 
denum. A merino ram from this area was 
recently sold for 1,000 guineas, for export 
to New Zealand. 

USA Rubber Controls 
The USA Government has been urged by 

Mr. John L. Collyer, president of the B.F. 
Goodrich Company, to revoke a directive 
which requires that rubber consumption 
controls be reimposed in the US if the use 
o f  general purpose synthetic rubber (GR-S) 
falls below a rate of 450.000 long tons a 
year. Mr. Collyer said many natural rub- 
ber producers believed that the directive had 
the effect of limiting the demand for natural 
rubber in the US. 

Use of Fertilisers in India 
The establishment of a national fertiliser 

association to develop the use of fertilisers 
in lndia has been recommended by the 
Development Council for Heavy Chemicals 
(Acids and Fertilisers). Recently the 
Council considered the possible manufac- 
ture of barium salts in lndia, and in view 
of the abundance of the necessary raw 
materials and potential demand for such 
salts, recommended that those taking up the 
manufacture of barium products be fully 
encouraged. 
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PERSONAL ' 

MR. R. WOOD has becn appointed a direc- 
tor of James Bridge Copper Works, a wholly 
owned subsidiary of Wolvcrhampton Metal 
Company, and MR. L. E. OLDRIDGE has becn 
appointed to  the boards of both companies 
as an alternate director. 

MR. D. R. COLLINS has becn appointed 
chairman of J .  C. & J. Field, Ltd., soap and 
candle makers. H e  succceds Mr. M. G. T. 
Rice, who resigncd from the board last 
month Mr. Collins became managing direc- 
tor of the company last September after it 
acquircd control of D. R. Collins, Ltd., 
perfume and cosmetic makers. 

A t  a recent board meeting, MR. GEORGE 
H. TURNER, sales manager, was elected to  a 
seat on  the board of R. Cruickshank, Ltd.. 
the West Bromwich. Birmingham, chemical 
manufacturers and clectro plating engineers. 
Mr. Turner joined the  firm nearly '25 years 
ago and has been closely associated with all 
activities of the business. His many friends 
in the trade will be pleased that  he has been 
recognised in this way. 

MR. JOHN FARRAR HARDWICK, son of Mr. 
W. Roscoe Hardwick, has rejoined Huson & 
Hardwick, analytical and consulting chem- 
ists. Liverpool. as  a partner. Mr. J. F. 
Hardwick left in 1941 and during the inter- 
vening years has gained wide experience in 
oil refinery technique and chemical manu- 
facture. He is a B.Sc. of Liverpool Univer- 
sity (Honours School. Chemistry), a Fellow 
of the Institute of Petroleum and an Asso- 
ciate of the Royal Ingtitutc of Chemistry. 

HER MAJESTY THE QUEEN has  been 
graciously pleascd to approve rccommend:~- 
tions made by the Council of the Royal 
Society for the award of the two Royal 
Medals for  the current year as  follows:- 
T o  SIR PAUL FILDES, O.B.E.. F.R.S., for  his 
classical researches on growth factors for 
bacteria and for  laying the foundation of 
work leading to a rational approach to 
chemotherapy: and to PROFESSOR N. F. 
MOIT, F.R.S., fo r  his eminent work in the 
field of quantum theory and particularly in 
the theory of metals. 

DR. DONALD PARKINSON, manager of the 
compounding research division a t  Fort  Dun- 
lop. is t o  receive the Colwyn Medal-high- 
est award of the Institution of the Rubber 
Industry-for ' conspicuous scientific and 
technical services to  the industry.' H e  
joined the Dunlop Rubber Co. after serving 
on  the geological staff a t  Queen's Univer- 
sity, Belfast, from 1925-27, obtaining 
his Ph.D. degree in 1925 and his D.Sc. 
degree in 1936. H e  had previously gradu- 
ated a t  Birmingham University with first- 
class honours in geology. His published 
work has comprised papers on , rubber  phy- 
sics and technology, and in particular he  has 
described research on  the reinforcement of 
rubber with carbon black. 

Obituary 
MR. ARCHIBALD HAMILTON, formerly 

chairman of Archibald H. Hamilton & Co., 
Ltd., paint and varnish manufacturers, 
Possilpark, Glasgow, has died a t  the age of 
65. When his health broke down a few 
years ago he ceased to be a s  active as  
formerly in the business, which was founded 
by his father. 

Chief analyst with Imperial Chemical 
Industries, Ltd., Billingham-on-Tees, until 
his retirement last year, MR. WILLIAM 
CHARLES HUGHES, has died a t  Norton, 
Stockton-on-Tees, aged 65. H e  started his 
career in 1905 with Brunner Mond, Ltd., and 
later joined Synthetic Ammonia and 
Nitrates, Ltd., which afterwards became 
part of the T.C.I. organisation. 

T h e  death has occurred suddenly a t  Kes- 
wick of MR. ANTHONY WILSON, who was 
prominently connected with the lead mining 
industry. A member of the Institute of 
Mining Engineers and the Institute of Min- 
ing Metallurgy, he  had been managing 
director of Thornthwaite Lead Mines, the 
Carrick Fell Tungsten Mine and the 
Threlkeld Lead Mine, all now disused. A t  
one time he was chairman of the Lead and 

.Zinc Mining Association. H e  was a direc- 
tor  of t h e  Weardale Lead Co. a t  the time of 
his death. 
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Publications & 
PUBLICATION No. 53 by  Whessoe Ltd., is 
entitled 'Design and Construction in Steel 
Plate.' The  brochure is designed t o  survey 
the extent of Whessoe activities in the oil, 
gas, chemical, steel and other industries, 
and is based upon the theme indicated by 
the title. The  introduction takes the form of 
a brief survey of the Whessoe organisation, 
with a pictorial representation of the layout 
of the rebuilt shops a t  Darlington. After 
this are described and illustrated the 
various forms of capital plant which the 
company manufacture, from storage tanks 
of every size. including vapour conserva- 
tion applications, by way of heat exchangers. 
refinery plant, pressure vessels, and various 
f o r m s  of processes and storage methods. t o  
tank fittings manufactured under licence 
from the Shand & Jurs Co. Copies of the 
publication are  obtainable from Whessoe 
Ltd., Darlington. 

11 Handbook on Die Castings for  the Use uf 
Service Designers and Inspectors. sponsored 
bv the Advisory Committee (Dic Castings), 
Ministry of Supply, has been compiled by 
Mr. F. D. Penney of  the Ministry's  arm;^- 
ment Design Establishment and is publi:hed 
by HMSO at  6s. It  is intended primarily to 
assist the designer t o  appreciate the advan- 
tages and limit;~tions of die casting processes, 
assess the suitability of a particular compo- 
nent for  production as  a prcssure o r  gravity 
casting, choose the bcst materials availablc. 
and to give guidance in designing the com- 
ponent in order that full advantagc may be 
t ~ k e n  of the potentialities of the process and 
tllv materials chosen. Fully illustrated with 
photographs and line drawings. the hand- 
book also contains tables giving data on 
compositions. physical and mechanical pro- 
perties of die casting alloys. on limiting 
sizes and rccommcndcd tolcrances. 

O N E  hundred and thirty-two chcniicals, not 
included in their 1953 catalogue, have now 
been added to the current stock of L. Light 
& Co., Ltd., of Poyle Trading Estate, Coln- 
brook. Bucks. From these it is possible only 
to  pick a few at  random. amongst which may 
bc noted : biurea, cocarboxylase, dcsoxycor- 
ticosterone acetate. emulsin. hyaluronic 
acid, lithium borohydride and nitrourea. 

COMMERCIAL production of hexamethy- 
lcrietetramine was recently started by 
Mathieson Chemical Corporation a t  its 
Morgantown, W. Va., plant. It is now offer- 
irlg the technical grade, granular material in 
cnl-load quantities, packaged in moisture- 
resistant drums and bags. With the coming 
into production of its Morgantown unit. 
Mathieson becomes one of the USA's major 
producers of hexamethylenetetramine, the 
principal uses of which are as  a convenient 
source of water-free formaldehyde in the 
manufacture of phenolic resins and a s  har- 
dening and insolubilising agent for proteins. 
I t  also finds important use as a stabiliser in 
plastics and as a vulcanisation accelerator 
in rubber. 

* * * 
UNPUBLISHED reports from American 
sources, recently acquired by the Technical 
Information & Documents Unit of DSIR. 
include ' The Clcavage of Optically Active 
Secondary Butyl Ether '  (North Western 
University); ' Elcctrolytic Kcduction of 
Simple Nitrate Esters ' (Ballistic Research 
Laboratories); ' Water Vapour Sorption by 
Aluminium Soaps '  (Rensselacr Institute): 
' Thioglycollic Acid. its Properties and 
Application '; and ' Thc  Catalytic Vapour- 
phase Oxidation of Some Four-C;~rbon 
Hydrocarbons ' (Yale University). 

* * * 
M A N Y  cylinder scam failures in thc past 
hzve bccn due to corroding characteristics 
in ccrtain water supplics attacking plain 
brzzed scams. T o  combat this menace, 
Cuprocyl Ltd.. 230 York Way. King's Cross. 
London. N.7, introduced scams and welts 
with closc controlled dimensionnl tolerances 
brazcd with a silvcr-coppcr-phosphorus 
3lloy rod. This nicthod of construction is 
new employed on the whole of their domes- 
tic cylindcr rangc. In view. however. of 
ccrtain inhcrent limitations in the use of this 
fillcr rod. the whole jointing process must 
hc controlled-in othcr words it is a crafts- 
man's joint. This was borne in mind when 
t h . ~  'CL230' cylinder was designed. The  
cc,mpany cl:~im that this is the only domestic 
cylinder having scams mechanically formed 
t o  cmbody thc well-proven principle of 
capillary attracticin. thcrcby ensuring deep 
pcnctration of thc brazing alloy into the 
joint. 
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BECAUSE so few people read lengthy Gov- 
ernment reports, and because such reports 
quickly lose public attention, the National 
Smoke Abatement Society has published two 
small booklets of extracts from last year's 
Ridley Committee's Report on National Fuel 
Policy. Without comment, these quote all 
the paragraphs and recommendations relat- 
ing to smoke prevention which, if adopted. 
would do a great deal to reduce Britain's 
smoke pall and the perils of lethal smog. 
One booklet deals with the domestic, anti 
the other with the industrial aspects of the 
problem. Copies, 6d. each. may be obtained 
from the Society at  Chandos House, Buck- 
ingham Gate. London. S.W.I. 

* * * 
WITH their wide variety of thermal, chemi- 
cal and physical properties, carbon and 
graphite have long been of interest to the 
chemical and process engineer as a material 
for the construction of plant handling corro- 
sive fluids. Their use, however, has been 
restricted because of the inherent limitations 
they suffer in their untreated form. The 
Morgan Crucible Co.. Ltd., Rattersea Church 
Road. London, S.W.ll, developed Carbinert 
(impervious carbon and graphite) as the 
answer to the engineer's demands and it has 
been accepted as an ideal material for cer- 
tain chemical plant. Interesting information 
regarding its properties for chemical cngi- 
neering applications is given in a well pro- 
duced brochure just issued by the company. 

* * *  
DETERIORATION of refractory linings of 
water-tube boilers is a well-known problem 
and their repair represents a large propor- 
tion of maintenance costs. Little compara- 
tive information is available about rcfrac- 
tory mortars and XZIT (G.B.). Ltd., of 175 
Piccadilly, London, W.l, recently carried 
out a series of tests on ' Brickseal Bond.' a 
refractory bonding material of their manu- 
facture designed to incrcase the life of fur- 
nace linings. The tests were carried out by 
Mr. W. Killner, an accepted authority on 
furnace refractories. Six well-known brands 
of refractory mortars were tested alongside 
' Brickseal Bond ' mortar and the method 
was that laid down for bonding mortars in 
the American Society for Testing Materials' 
Standards on Refractory Materials. In this 
method, bonding strength is determined by 
cementing two half bricks together on the 
?,+ in. by 4+ in. face with a joint 1/16 in. 
thick. After drying. the joints are broken 

by applying a load, using a standard 
machine. Load tests to determine the modu- 
lus of rupture were carried out by a London 
firm of consu:ting engineers. The ASTM 
specification requires a mortared joint to 
have a modulus of rupture of not less than 
200 Ib./sq. in. and the tests showed that the 
' Brickseal ' mortar was the only one of the 
seven types which complied with these 
requi rements. 

* * * 
CLEAN food is very much to the fore these 
days and the widespread interest in this sub- 
ject makes all the more timely the appear- 
ance of a booklet entitled ' Crosfield Deter- 
gents in Bottle Washing,' issued by Joseph 
Crosfield & Sons, Ltd., Warrington. This 
describes, in a very readable manner, the 
processes used in the preparation of clean 
containers, such as bottles for holding milk 
and other carefully prepared foodstuffs. 
Most of the examples in the booklet come 
from the brewery and dairy trades-simply 
because of the predominance of these bottles 
In use-but similar methods are used for 
cleaning bottles and jars for packing many 
other commodities, and, moreover, for 
numerous everyday products from lubriea- 
ing oils to furniture creams. 

THE Soap Makers' Directory for 1953 has 
made its appearance and is obtainable from 
the editor, 15, 17 and 21 City Road, Lon- 
don, E.C.I. at a cost of Ss., post paid. This 
is the 56th edition and follows the same 
lines as previous publications, providing 
much useful information regarding the 
industry it represents. Its value is increased 
by the inclusion of a directory of the candle 
makers in Great Britain. 

LATEST leaflet from the Cambridge Instru- 
ment Co., Ltd., 13 Grosvenor Place. S.W.I. 
is  No. 31 1, describing a new Cambrid~c re- 
cording controller. This is a three-term, 
air-operated instrument designed for the 
adtomatic control of reagent supply, ensur- 
ing accurately stable pl-I values or conduc- 
tivity units in effluents, boiler feeds and other 
industrial fluids, or  for controlling oil or gas 
supply to furnaces, autoclaves, etc. The 
recorder is self-balancing, with a continuous 
chart 7 in. wide, and the instrument IS 

capable of proportional. integral or deriva- 
tive control. or any combination of the three 
systems. 
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Law @ Com~any News 
Commercial Intelligence broadening the company's base of products 

associated with the plastics industry, a con- 
The following are taken from the printed reports, but trolling interest in ~~~~~l~~ ~ t d .  has been we cannot be responsible for errors that may occur. 

Mortgages & Charges taken up. F o r  the third quarter ended 30 

(Note.-The Companies Consolidation Act of 1908 
September, net group profit. before taxation, 

provides that every Mortgage or Charge, as described was £8,749 and when added to the profit 
herein, shall be registered within 21 days after its for the first s ix  months of 1953 provides creation. otherwise it shall be void against the 
liquidator and any creditor. The Act also provided £1 1,984, as against f 13,795 in the COrreS- 
that every company shall, in making ils Annual Sum- pending period last mary, specify the total amount of debt due from the 
company in respect of all Mortgages or Charges. The 
following Mortgages or Charges have been so regis- Lightalloys Ltd. 
tcred. In each case the total debt, as spcc~fied in the 
hat available Annual Summary. is also given--marked Trading profit of £54,486 is reported by 
with an *-followed by the date of the Summary but Lightalloys Ltd. fo r  the year ended 28 June, 8uch total may have been reduced.) 

1953. This compares with £91,269 for the I. E. H. HODGSON, LTD., London, W.C., previous year. After deducting £ 10,782 for 
chemists. October' f2'500 directors' remuneration and £12,228 fo r  de- 

& High W ~ c O m b e  preciation, £31,476 was left, subject to tax charged on 938 Oxford Road, Reading. *Nil. 
c,f f20,700. Dividend for year is 17f 10 June, 1953. 
per cent, as  against 20 per cent f o r  the 

0. SEMAN, L T ~ - .  Southall, chemical previous year. This decrease, says the 
manufacturers, etc. 30 September. £3,000 chairman, Mr. C. Colquhoun, is due to 

ex.) charge, L1o~ds Bank, Ltd.; lower turnover, coupled with downward 
charged on land with factories, etc., thereon trend of selling prices. 
a t  Kingsbridge Crescent, Southall. *Nil. 
21 October, 1950. Cheshire United Salt Co. Ltd. 

LOCKS CHEMISTS, LTD., Fordingbridge. 13 T h e  directors' report of the Cheshire 
October, mortgage to Midland Bank, Ltd.7 United Salt Co., Ltd., and its subsidiary, 
securing all moneys due or  t o  become due Palmer, Mann & Co., Ltd., fo r  the year 
t o  the bank; charged on chemists shop, etc.. ,-nded 30 June last, shows that while the 
a t  High Street, Fordingbridge, with fixtures. consolidated net profit was £48,941, *-. 34 August, 1953. pared with £34,147 last year, the parent com- 

pany's manufacturing profit was less than 
Satisfactions last year, mainly because of increased costs. 

CHEMICAL ENGINEERING WILTONS, LTD.. which, in a definite effort to  stabilise prices. 
Horsham. Satisfactions, 21 October, of  have not bcen passed on to the consumer in 
mortgage and debenture registered 6 Novem- their entirety. T h e  results of the subsidiary 
ber and mortgage registered 9 December, company were most satisfactory, and after 
1952. paying a higher dividend t o  the parent com- 

pany. its carry forward of undistributed 
Increases of Capital profits is increased from £8,645 to  £25,457. 

T h e  following increases of capital have Subject to  approval a t  the annual meeting 
been announced:-FORTH CHEMICALS, LTD.. on 10 Dcccmber, a final ordinary dividend 
from £990.000 to  f 1,500,000; BRITISII of 6 pcr ccnt (less tax) will be paid, making 
CHEMOTHEUTIC PRODUCTS, LTD., from 10 per ccnt for the year. 
£100 to  £6,000; PHOTO-CHEMICAL CO., LTD.. 
from £200 t o  f 1,300. United Match Industries Ltd. 

N o  deferred ordinary dividend is being 

Company News paid by United Match Industries, Ltd., for  
the year ended 30 September last. whereas 

Catalin Ltd. last year the dividend was 33f per cent. The  
Mr. I. E. Currie, chairman of Catalin Ltd., preferred ordinary dividend is 8 per cent, as  

states that part of , the new plant has been against 91 per cent last year. T h e  net profit 
installed and will give the industrial resin -before tax-was £10.088, compared with 
division added scope. With a view t o  £12.877. 
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need dlst~lled water 

- In  laboratory. factory or  

shop-you can use ' D e m ~ n r o l ~ t  

Water  ' w ~ c h  equal results. The Portable 

' D e m ~ n r o l ~ t  ' plant operates by Ion exchange 

and del~vers water free from d~ssolved sollds Runn~ng I 1  118 ,rot 1, y r l r ~ ~ ~ z n r ~ r n l t  ted 
costs are measured ~n pence ~nstead of ~n pounds, and you rtolcr I I I  )orrr indrrttry? 

cost of dlst~l lat~on would prove p r o h ~ b ~ t ~ v c .  
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Next Week's Events 
MONDAY 23 NOVEMBER 

Royal Institute of Chemistry 
London : Woolwich Polytechnic, S.E.18, 

7.30 p.m. Dr. R. C. Tincknell: 'Synthetic 
Soil Conditioners.' 

Leeds: The University, 6.30 p.m. York- 
shire Section annual meeting. Sir Harry 
Jephcott : ' Some Experiences of Food Legis- 
lation During the War.' 

Stockport : Technical College, 7.15 p.m. 
Dr. M. O'Meara: 'The Fats Produced by 
Micro-organisms.' 

Roval Society of Arts 
London: John Adam Street, W.C.2, 6 

p.m. Cantor Lecture. G. L. Bailey: 
' Alloys.' 

Institution of the Rubber Industry 
Manchcster : Engincers' Club, Albert 

Square, 6.15 p.m. E. G. Cockbain : ' H c ~ t  
Sensitisation of Natural Rubber Latex.' 

TUESDAY 24 NOVEMBER 
Society of Chemical Industry 

Liverpool: The Univcrsity, 7 p.m. Jubilee 
Memorial Lecture. S. Robson: 'The 
Changing Pattern of Plant Design in the 
Basic Chemical Industries.' 

Pnstitute of Fuel 
London : Tnstitution of Mechanical Engi- 

neers, Storey's Gate, 5.30 p.m. Dr. F. M. H. 
Taylor: ' A National Fuel Policy.' 

Rurnlcy: Municipal Collcgc, 7 p.m. 
A. M. Wandless : ' Plotting thc Propcrtics of 
the Co:tI Rcscrves.' 

Societv of Public Analysts & Other 
Ana!yfical Chemists 

London : The Chcmical Society, Burling- 
ton Housc, W.I. 6 p.m. Annual mccting of 
Physicnl Methods Group. Lecturc by Dr. 
J Hau!am. 

Food Group. Leave for visit to Richard 
Thomas & Baldwins, Ltd., followed by meet- 
ing, Ncwport Technical College, 7 p.m. 
J. G. H. Huntlcy: ' Metal Containers for 
Food.' 

Institution of Chemical Engineers 
London: 2 p.m. Graduates' & Students' 

Section. Visit to S.E. Gas Board benzole 
plant. 

Birmingham : The University, Edmund 
Strcct, 6.30 p.m. Graduates' & Students' 
Section. R. Walker: ' Fuel Economy in the 
Chemical Industries.' 

Oil & Color~r Chemists' Association 
London: Manson House, 26 Portland 

Placc. 7 p.m. C. E. Hollis and J. H. W. 
Turncr : ' Vinyl Emulsion Polymers & Their 
Use in Coatings.' 

THURSDAY 26 NOVEMBER 
Royal Institute of Chemistry 

~ a n c h c s t e r  : Gas Showrooms, Town Hall, 
10 a.m.-8 p.m. Dalton Exhibition: ' Mea- 
surcmcnt, Use & Application of Radioactive 
Substances.' 

Cheniical Society 
Hull : Univcl-sity College. 6 p.m. Pro- 

fessor M. J. S. Dcwar : ' Aromatic Substitu- 
tion.'. 

Nottingham : The Univcrsity, 4.45 p.m. 
Dr. A. W. Johnson : ' Aromatic Character in 
Scvcn-nicmbcrcd Ring Systcms.' 

Shcficld : Thc Univcrsity. 7.30 p.m. Dr. 
H. W. Thompson : ' Infra-rcd Spcctroscop!- 
& Chcniicnl Problcnis.' 

Society of Chemical Industry 
Sundcrland : Tcchnicnl Collcgc, 7 p.m. 

R. C. Chirnsidc: ' Synthctic Crystals.' 
Institute of Fuel 

Nottingham : Gas Showrooms. 6.15 p.m. 
H. Rardpctt : ' Somc Effects of Carbonising 

WEDNESDAY 25 NOVEMBER ~on t l i t i o i s  on Cokc Conibustib~lity.' 

Roval Knstifufe of Chemistry ITcrtiliwr Society 

Dartford : Tcchnical Collcge. Lowfield London : Gcolog~cal Socicty. Burlington 

Street, 7 p.m. E. J. Vaughan : 'Corrosion Housc. W.1. 2.30 p.m. Dr. E. G. Mulder: 

in Action' (films and cxhibits). ' Fcrtil~scr Invcstigations in the Nether- 

Chemical Society lands.' 

G!asgow: The University, 5.45 p.m. FRIDAY 27 NOVEMBER, 
Centenary lccturc by Professor A. Tiselius: Roval Institute of Chemistry 
' Some A~p!ications of thc Separation of Cambridge : university chemical 
Large Molecules & Colloidal Tissues.' Laboratory, 8.30 p.m. Professor W. Baker : 

Societv of Chemical Industry ' Some Aspects of the Chemistry of Phenols 
Newport (Mon.) : Station Approach. 11.45 & compounds.* 

a.m. Bristol & South West Sections and [conlinued on page 1094 
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great range is a perfect ex- 
ample of a container su- 
perbly suited to  the needs of 
its contents. And though 
nature may have a lead o n  
us in years of  experience, we 
too have found successful 
solutions to  many difficult 
container problems in the 
last 84 years. S o  many, in 

Whether destined to be drifted down by hcli- 
copter o r  plummeted to  earth in a shockproof 
case . . . t o  bc carried by water o r  whirled 
a\csv into thc unner air. each seed in nature's . . . .  

graphed to  particular de- 
signs, and internal lacquers 
and linings a re  available to  
meet special needs. 
If yoir are  planning t o  in- 
troduce new lines, o r  t o  re- 
introduce old ones in more 
attractive forms, the long 
experience of Reads of  
Liverpool is a t  your service. 

fact, that  o u r  s tandard range now includes 
almost every type of container in common 
use. from a half-ounce tin to  a fifty-gallon 
drum!  These mav be nlain. nainted o r  litho- 

ORRELL ITOITRE. ORREI.1, LASE.  WAT.TON. LIVERPOOL, 9 . Phone: Aintrrp Rho0 

Idondon O t l i r ~ :  Oranal Buil<linqx. Trafalgar Square. W.C.2 . Phone: TRAfalgar 5iHI 

A1.w) nt (Ils~qr,w. BelfaqL and Cork. 

I2 IROI-0 
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Manchester : Gas Showrooms, Town Hall. 
10 a.m.-9 p.m. Dalton Exhibition: ' Mea- 
surement, Use & Application of Radioactive 
Substances.' 

Manchester: Town Hall, 7 p.m. Eighth 
Dalton Lecture by Sir John Cockcroft: 
' The Development of Radiochemistry & 
Radiation Chemistry.' 

Chemical Society 
Newcastle-on-Tyne: King's College, 5.30 

p.m. Bedson Club Lecture by Dr. J. Ken- 
yon : ' Contributions of Optical Activity to 
the Study of Some Chemical Reactions ' (all 
C.S. fellows invited). 

Southampton: The University. 5 p.m. Dr. 
E. A. Braude : ' Anionotropy.' 

Swansea : University College, 5.30 p.m. 
Dr. J. S. Anderson: ' The Mechanism of 
Reactions Between Gases & Solids.' 

Society of Chemical Industry 
London: School of Hygiene & Tropical 

Medicine, Keppel Strcet, W.C.1, 7 p.m. 
Joint meeting of London Section and Fine 
Chemicals Group. A. L. Bacharaeh: 
' Writing Wrongs.' 

Institute of Metal Finishing 
Sheffield : Grand Hotel, 6.30 p.m. Open 

discussion. 

SATURDAY 28 NOVEMBER 
Society of Public Analysts and Other 

Analytical Chemists 
Liverpool: City Laboratories 2 p.m. Dr. 

R. L. M. Synge: 'Chromatography.' 

Market Reports 
LONDON.-A fair buying interest has been 

reported in the industrial chemicals market, 
and delivery specifications against contracts 
continue to cover good quantities. How- 
ever, the past week has seen little change in 
the general conditions and prices for the 
most part are steady at recent levels, with 
perhaps a firmer tendency in the non-ferrous 
metal compounds. Most of the tar pro- 
ducts are in good demand with a fair export 
inquiry for creosote oil and cresylic acid. 
Solvent naphtha, xylol, toluol and benzole 
are in good request, with supplies none too 
plentiful. 

MANCHESTER.-Prices on the Manchcstcr 
market for heavy chemical products during 
the past week have maintained a steady to 

firm undertone and actual changes on 
balance have been few. Borax and bor,ie 
acid, fair buying interest in which has been 
displayed, are to be reduced by £1 a ton 
for all grades from the beginning of next 
month. This will be the first price change 
in this section of the market for nearly two 
and a half years. A steady demand for the 
alkalis and most other ' heavics' has been 
rcported this week. The call for fertiliser 
materials is improving gradually, and mort 
of the tar products arc moving steadily into 
consumption. 

GLASGOW.--The volume of business 
placed during this past week has been good 
with the off-take for the textile trade again 
high. Prices on the whole have been steady 
with some slight reductions. With regard 
to export, it is reported that there is little 
change in this market. 

Linseed Oil Imports 
SINCE 1 July, 1953, private traders have 
been allowed to import one ton of linseed 
oil (or three tons of linseed) for every two 
tons of linseed oil bought from the Ministry 
of Food. 

The Board of Trade now announce the 
following changes : 
(0) From 15 November, 1953, imports will 

be permitted at  the ratio of one ton of lin- 
seed oil (or three tons of linseed) for every 
one ton of linseed oil bought from the Minis- 
try of Food. This revised ratio will apply 
to future purchases up to 28 February. 1954, 
and retrospectively to purchases since 7 Sep- 
tember, 1952. 

(b) From 1 March, 1954, imports of linseed 
and linseed oil will no longer be related to 
purchases from the Ministry of Food and 
will be permitted under Open Individual 
Licence from any source. 

Details of how to apply for licences are 
given in Notice to Importers No. 591, issued 
by the Import Licensing Branch of the Board 
of Trade. 

Confidence in Nuclear Energy 
When hc onened new physics labora- 

tories at  the University of North Stafford- 
shire, Keele, recently, Sir John Cockcroft, 
Director of the Atomic Energy Research 
Establishment at Harwell. said he was 
'fairly confident' that nuclear energv would 
replace coal as the main source of Britain's 
industrial power. 
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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. 
Dephlegmaton, Pipes. Cocks, Absorption Towers, 
Pans, RGaction Vessels, Coolers, etc: 

Tantiron resists most of the known persistent corrosive 
agents. Tantiron Pipes. Valves and Fittings are subject t o  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., 
Tant i ron  Foundrv. Glenvi l le Grove.  ond don. 

S T E E L  D R U M S  

i 

Our Livcrpool Factory is 
equipped with modern 
plant for the produc- 
tion of Steel Drums 
of many types. 
These can be sup- 
plied with the ex- 
teriors painted, and 
several types can be 
galvanized, tin or 
lacquer lined. 
Certain Drums 
can be decor- 

FREDERICK BRABY & COMPANY LTD. 
ated in colour HAVELOCK WORKS, AINTREE, LIVERPOOL, 10. Tel. AINTREE 

to display users' 1721. LONDON : FITZROY WORKS, 352-364, EUSTON ROAD. 
names and N. W. I .  TEL. EUSTON 3456. EXPORT : 1 10, CANNON STREET, 
trademarks. LONDON, E.C.4. TEL. : MANSION HOUSE 6034. ALSO AT 

GLASGOW, BRISTOL, BELFAST AND PLYMOUTH. 
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BRASS, COPPER, 

G I L D I N G  METAL.  PHOSPHOR B R O N Z E .  
G U N  M E T A L ,  

A L U M I N I U M  BRASS, 

ADMIRALTY BRASS 

specific purposes and t o  
British Standard 
Specifications. 

contractors to The Admiralty. Air Ministry. Ministry o ~ S ~ P P I Y .  Crown *gents for the ecc' 
M-W. I02 

The Kestner organisation serves many indus- 
tries. In fact, wherever chemicals are manu- 
factured o r  used it is more than likely that you 
wi l l  find some Kestner plant-it may be a 
st i rrer o r  other small item-it may be a large 
spray dr ier o r  the entire process plant. 
Whatever it be, large o r  small, you wi l l  find i t  
doing " a good job." 

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

AClD HANDLING AClD RECOVERY PLANT AIR & GAS DRIERS DRYING PLANT 
ELECTRIC HEATING-ISOLECTRIC SYSTEM FOR PROCESS HEATING FLUID HEAT TRANSMISSION . 
SYSTEMS EVAPORATION PLANT GAS ABSORPTION & REACTION SYSTEMS KEEBUSH 
LABORATORY & PILOT PLANTS - STIRRERS & MIXING EQUIPMENT SULPHUR BUdNERS 

Kestner9s C H E M I C A L  E N G I N E E R S  
KESTNER EVAPORATOR & ENGINEERING CO. LTD., 5 GROSVENOR GARDENS, LONDON, S.W.1 
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C L A S S I F I E D  A D V E R T I S E M E N T S  

SITUATIONS VACANT FOR SALE 

The engagement of pevsons ansuaring these adwrtir~m~nlr 
naLet be made through a Local Once of the nfinistty oj 
Labour w a Scheduled Rmrloymcnt Agency if the applieani 
w n mcm aged 18-64 ine uswe, or n woman aged 18-69 
incluuive, u d e s ~  he or she. or the emplo!rment, is  ezcepied 
from the provisions of the XotiJkations of Vacaneur 
Onlcr, 1952. 

C H E M I C A L  ENGINEER, T7nivrrsity Gr:tdn::t,e with 
some industrial experience, rccl~~ircsd for interestit~g 

research work on elcctrolyt,ic nl~l~licat~ions, lr:~rticr~larly 
the Mercury Cathodc C'l~lorine Ccll. Si~lnrg in :trcor(lancc 
with (jr~aliticatior~s and exl~t%ric~rce. I,o(.:~lity, (;l~(.st(~. 

HEMIST, Higher Nilt,io~~:tl (:erfificate st:!nrl:~rd, 
Cprefr,r:~llly with some industrial esj,c>rience, reqn~rctl for 
gcner:~l :~~r:tIytic:il ~vork. Si~litry in :~ccor(l:~~rce with 
qu;.tlificat~ons and expcriencc. 1,or:rlity. Chrstrr. 

ro bOX No. C.A. 3279, THE CHEMICAL AGE, 154, 
FLEET STREET, LONDON, E.C.4. 

CHEMIC,AL ENGINEER, prefcr:tl)ly wit11 so~nc  
rntlustr~al exncrlencr. renuired for irrt,erestinr develon- 

mcnt work in i&rg;tnic clrefnical firrtory. Starting salaiy 
in thc range of £550 to £730 per :tnnnnr. Ileply in conA- 
dence, to BOX No. C.A. 3275, THE CHEMICAL AGE. 
154, FLEET STREET, LONDON, E.C.4. 

IR.ST-CLASS CHEMIST required by progressi\-e 
F P ~ ~ b l i c  Comp any in t,l~e North-West for resnnrch 
and development on synthetic resins and :illie(l nraterials. 
Good Degree and previous experience desirable. Salary 
range, £1,000-S1,300 per :tnnunr. A St:tft'Supcrannuation 
Scheme is in operation. Applicants are requested to give 
details of their age, qualific:ttiol~s and previons cxpt:rietree 
BOX No. C.A. 3277, T H E  CHEMICAL AGE, 154, FLEET 
STREET, LONDON, E.C.4. 

JUNIOR PETROLEUM ENGINEER required by 
KUWAIT OIL COMPANY for service in I<uwalt. 

A p l ) l i ~ ~ n t s  must possess :L Degree in Petroleunl, Ctrernicnl 
or Mechnical Xn&!inccring, I'rtroleunr Technology, 
Geology, I'hysics, Cl~cmistry or fi1;~tlrenratics. S O I I I ~  
previoos oilfieltl exl)erie~tce a n  :ttlv;tntage. Age 23-50. 
Salary starting £790 per :Lnnrun rlear, plus generolls 
allowitnces, Pension Scheme and kit allowance. Write 
for appl icat io~~ form, giving brief det>itils, 1)efore 
November 20th, quoting K.1764, to BOX C/58, c/o 191, 
GRESHAM HOUSE, E.C.2. 

W A N T E D .  TWO Graduate CHEMICALIMECHANICAL 
ENGINEERS for C:hemical atlti Alinirlg I'lant 

Divis~on. Some sales experience wonld 11e :in ;idvnnt:tgc. 
Age about 25-30. Salary according t,o qu~rlifieations and 
experience. VICKERYS, LIMITED, 4, LAMRETH 
PALACE ROAD, LONDON. S.E.l  (\Vat. 7041). 

-- - 

FOR SALE 

HANGE-PAN or PONY MIXER, 25 R:L]~o~s, detach- 
Cable pan revolves in opposite direction to  agitators. 
Extra  pans available. Self motorised. A.C. WINK- 
WORTH MACHINERY, LTD., 65, HIGH STREET, 
STAINES. Tcl. : 1010. 

OR SALE, approximately 8 tons DDT POWDER. 
FPrice 2s. 2d. per Ib. ex-works. Apply BOX No 
C.A. 3276, THE CHEMICAL AGE, 154, FLEET STREET; 
LONDON, E.C.4. 

C. BARBER. LTD. 
C.I. FILTER PRESS, ?',a in. sqtlare, I)y MANLOVE 

ALLIOTT, ~ ~ l : t t e  :111r1 fr:trne type, 13 i:l~ambers, 
arr:i~l~'c-d fi)r \v:lshir~g. 1~;xeellent ronclition. 

TWO HYDRO EXTRACTORS, 72 in., by BROADBENT. 
(011e IICM ill111 I I I I I I S C ~ . )  

TWO '' HORMANN " 30 a n .  Stainless Steel FILTER 
PRESSES. 

STORAGE BINS in stainless strrl. rvlindrical. with . . 
eo\rr \  10/12/14/10 g a l l o ~ ~ s  c:tpnr~ty. 

CANNON STEAM-JACKETED ENAMEL-LINED PANS. 
1 0  itt~tl 25 C:L!IOIIS. 1\11 new illid I I I ~ I I S ( ' ( ~ .  

DOULTON 25-g;~llon COPPERS wit11 tidu. NEW and 
111111~~1I. 

WELDED VESSELS of all tpprs. in milrl strt.1 or staidess 
I~';tl)ric:\trrl to rnst.omrr's sl~ecitic-ations. 

TWIN ROLL FILM DRYER by MILNE, with strnm- 
hr:ltccl rolls 28 in. diam. by ti0 in. long. Motoriied 
4001440 volts, 3-phRnr.. 

HORIZONTAL CYLINDRICAL STORAGE TANK, 1.750 
g:~Ilons c:Lpt~rily, 6 f't. ~ ~ : L I I I .  lly 10 ft. I O I I ~ .  ! V ( . I I I ~ ~ ~ I  
( .o l~str~~ct ion.  

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

Tele~honc-Hayes 2735!6 

MORTON, SON & WARD, LIMITED 
nnrr 

" M O R W A R D  " 'f ~ " l y h a p e d  Trough POWDER 
MIXERS, any s ~ z c  1111 to :< tons. 

MIXERS-llorizontal or Vcrtir.~l. ~ackctcd or uniarkete(1. , . 
Se\v~:tl  irr stock. 

JACKETED PANS in stainless stec.1 or n~iltl  steel, with 
or witl~out mixing gear. 

TROUGH MIXER Iby CHALMERS, 3 cwt., st;tinlrss steel 
lined tilting trough. 

TROUGH MIXERS by GARDNER, 3 rwt., stainless s tcd 
linecl I ~ I I I I U J I S .  

ONE 500g. JACKETED AUTOCLAVE with clctarhahle 
cover, 1.XI lb. in jirrkrt,. 

600g., 300g. i ~ ~ n l  (LOOK. AUTOCLAVES in  mild steel 
riveted construction, wit.11 detacha1,le rovers. 

HYDRO EXTRACTORS 
Large selectionin stork, 72 in. to  36 in., hy BROADBENT, 

and 42. in. I1y WATSON LAIDLAW, all electric, 
undertlrivm. t l ~ o r o ~ ~ g l ~ l v  reco~rditioned, colnplete 
with starters and gnr:t~iterd. 

PUMPS : A range of new MONO Pumps and several 
other 2 in. to (i in. in s1111.k. New and second-hand. 

NVITED. 
ARD, LIMITED, 

)HAM, 

1437. 

FOR SALE 
- :3 - 

ALL WELDED CIRCULAR TANKS, 
EACH 13 ft. t l i i t~n.  by 12 ft. tlccp b y  3 in. p la te .  

CLOSED TOP. 
CAPACITY, S,250 g ; ~ l l o n s  rclrh. 

MADEN & McKEE, LTD., 
317, PRESCOT ROAD, 

LIVERPOOL, 13. 
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FOR SALE 

PROCESS PLANT 
PASCALL PIN DISC MILL, 'I'y~~tx No. 1, motorised 

400,3/50. ('onir:~I li-(.el I I ~ I I I I I D ~  appro". 2.1 In. 
diam. I ' P ~ I I I : I I I ~ . ~ ~  In:rfnt*L of chute typr. ])is- 
charze cllarrrt~(*r cn:~mrI lined, wit11 bnggilrg 
olltlet 5$  in. (li;~ln. 

So .  3 KEK MILL, conll~rising h1.S. g:~lvsniscd hi11 48 in. 
diam. 1)y "$1 in. deep, tapering to two X in. tliam. 
outlets. Grin( l in~ c l~aml~e r  I 8  in. cliarrr. Undcr- 
driven tlrrouul~ enclosed ~ei l r ing witli hare shaft 
extension. S ~ ~ i t a l ~ l e  for grinding fibrous materials. 

Unusctl Vertiral MIXER 11y Jlrirrlcg, Collier, with 
stainless ste1.1 lirrrd nari 18 in. cliam. I IV 10 in. 
deep. jncket,c*d 1.5 'lb. n.p.. with spkal-type 
agitator. I.':rst :md loose pulley drive. 

500 gal. C.I. MIXING VESSELS, 5 ft. diam. by 5 ft. 
deep. A~wl~or - ty l~c  :&fitator, driven tluoup;h 
bevel gears, and f:&t and loose pulleys. 

Two VERTICAL MIXERS, 3 ft. G in. dinrn. by 2 ft. G in. 
deep, of ,$ in. mild steel 11l:ite Twin underdriven 
scraper arit:rtors. Hinged rover with 12 in. tliam. 
feed. Bottol~r side 5 ill. ciia~n. outlet. Motorised 
400 '3160. 

TIuee I'eerlesu MIXERS, 80-Gt. capacity, fitted integral 
nrotor, 400/:1/50. with various whisks and beaters. 

41.5. Lead-lined MIXER, 2 ft. 3 ill. i.d. 11y 3 ft .  deep, with 
12 in. cone I~ottorn. 2 in. flamged bottom outlet. 
Vessel tot:~lly rnclosed. Ieatl-covered paddle type 
agitator. .\lotorised 400/:1/50. 

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

Tcl. : l'udbey '"241. 

FOR SALE 
STEEL SECTIONS AND PLATES 

30 'I'ons-2 in. 11.v 2 in. Ar~glrs-12 ft. 
lo  Tons-) in.  l te inforcct l  Itocls-15-20 f t .  
50 T o n s 4  in .  to + in. R;it I'lates (417 f t .  1 ) ~  , , - 3 ft. 6-in. t o  4 ft .) .  

100 Tons-Allov Round I<nrs. 38 in. t o  .5 in. 
t l k r n .  by 20 f t .  ( G i c k e l  0.2 p e r  
c e n t  t o  1 p e r  cen t ) .  

MADEN & McKEE, LTD., 
317, PRESCOT ROAD, 

LIVERPOOL, 13. 

HARCOAL, ANIMAL AND VEGETABLE 
Chorticultural, burning, filtering, disinfecting, 
medicinal, insulating ; also lumps ground and granulated; 
established ld30 : contractors to H . X .  Government.- 
THOS. HILL-JONES, LTD., '' INVICTA" WORYS, BOW 
COMMON LANE. LONDON, E. TELEGRAMS : HILL- 
JONES, BOCHURCH LONDON." TELEPHONE 3285 
EAST. 

SELWOOD FOR TANKS 
O X - 5 0 0  g:~llon I:namel Lined STORAGE TANK, 

es-milk storage. Cork-insulatt*tl motor-driven 
agit;~tor flttctl. Mounted on atljustable legs. 

One--800 gallon DITTO. 
Full details of tlles~. ;~rrtl other Tanks on application to :- 
WILLIAM R. SELWOOD, LIMITED, CHANDLER'S 

FORD HANTS. 'l'l~one : 2275. 

S E  TORRANCE MICRO TWIN-ROLLER MILL. 0 C a d  rolls, I4 in. by 8 in. \\.atrr cooled. Fast and 
loose pulley-drive. 

TWO DE LAVAL SEPARATORS, VEE-BELT DRIVE. 
(:nod ron(litin~r 

T H O ~ ~ P ~ O N ~ ~ & ~ O N  (MILLWALL) LIMITED 
CUBA STREET, LONDON, E.14. T E ~ .  EAST 1444. 

FOR SALE 

8 brand new jarkcted STERILIZING VESSELS, 7 ft .  
long by 3 ft. diam., co~t~ple te  with fittings. 

3 excellent VACUUM OVENS, complete with vacuum 
~ ~ u m p s ,  tr;iyx itnci belongings. 

2-18 in. KEK PLATE MILLS, complete with feeders 
delivery I,irl?i. ~ n t ~ t o r s  :1nt1 entablature. 

9 \\.orssanr ROTARY PRESSES. 
POWDER DRESSING or SIFTING MACHINES, various 

sizes. 
1 Jolrnsorr FILTER PRESS, 30 in. square, plate and frame 

type dotll~le inlct and enclosed delivery ports. 
1 J O ~ ~ ~ I ~ O ~ ' F I L T E R  PRESS, 47 pli~tes, 32 In. square, 

centre fcrtl, hott,onl corner open delivery. 
Wood FILTER PRESS, titted GY ribbed plates, 2 it. 8 in. 

square, wit11 to11 ceutre feed and bottom enclosed 
delivery c,l~:rnr~ttl. 

24 in., 30 in. arrd 36 in. HYDRO EXTRACTORS, self- 
b:~lancing, swan-neck ty l~e,  self-emptying bottom, 
belt ant1 motor driven. 

He~rvy cake CRUSHING MILL, 2-pair high, by Nicholson, 
for cake 1111 to 3 in. thick, rolls 30 in. long, top 
with coarse teeth 9 in. dinm. bottom with finer 
teeth 12 in. diam. 

5 sets of A.A. CRUSHING ROLLS for linseed, cottonseed, 
etc., 48 in. long. belt driven, with feed hopper, 
side frames, t>:rseplate and striking gear. 

Bennett Copper-built EVAPORATOR, 4 ft. diam: by 
4 ft. ti in. I~iuli. stcam j;lcketed bottom, lrrounted 
on legs, with s\varl-uecE v i~ l~oor  pipe and separate 
rertic:rl Ilrlt driven vactlurn pump. 

" U " shaped horizontal jacketed MIXER, 7 ft. long, 
3 it. wide, 3 it. 3 in. deep, I~elt  and gear driven. 

3-5 roll REFINERS. fitted cl~illrd iron, water-cooled 
rolls 40 in. long, 16 in. diarn. belt and gear 
drivkn. with clutch drive suitable 'for motor, by 
Baker Prrkins 1,td. 

1 No. 1~ water-c*oolEd CIRCULATOR MILL. 
6-Excellent Yickel-lined Jackcte(1 TILTING PANS. 

00 gallons rill~acitg and for 40 Ib. working pressure. 
1-MICRO-PULVERISER. size 2. colnplete with motors 

and all belorr~irrgs. . 
"Brand New ldnrlosctl Aluminium TANKS, approxi- 

m:ltely 11 it. loug by 4 it. 9 in. wide by 7 ft. 3 in. 
deep. 

5-Excellent Porrelain DISC MILLS. 
1-Aluminium STILL, steam jacketed, dished top and 

1)ottom : am)roxirnatcly 4 ft. 8 in. diameter by . . 
Ci ft. deep. 

RICHARD SIZER, LTD., 
ENGINEERS. 

HULL. 
Telephone 31743. 

SERVICING 

C R U S H I N G .  GRINDING, MIXING and DRYING for 
the trade. 

THE CRACK PULVERISING MILLS LTD. 
Plantation House. 

Mincing Lane, 
London E.C.2. 

GRINDING, CRUSHING AND GRADING 

FINE GRINDING LTD., 

BLACKHOLE MINE, EYAW 

TELEPHONE EYAM 227 

W E T  AND DRY GRINDING, Micronising, Grading and 
Mixing of Minerals and Chemicals for all trades. 

Also auppliera of ground zircon, sillimanite, fused silica. 
precision casting materials and a wide range of ground 
minerals. 

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

Phonea STOKE-ON-TRENT 2814 &'5475 
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SERVICING 

ULVERISING of every description of chemical and 
Pother mnterials for the trade with improved mills 
wharfage, and storage facilities. THOS. HILL-JONES: 
LTD., "INVICTA" WORKS, BOW C?,MMON LANE. 
LONDON, E. TELEGRAMS ' HILL-JONES, 
BOCHURCH LONDON." TELEPHONE 3285 EAST. 

WORKING NOTICES 

T HE Proprietor of Rritish 1';ttent No. 5i!l33O. rntitlrd 
" PROCESS FOR CRYSTALLISING SALTS." offl.rs 

same for lir(.nce or ot11t.rn.ise to P I I L I I ~ C  prnl.tir:~l wllrliillz 
in Grrirt Ikitait~. It~qniries t,o SINGER, STERN & 
CARLBERG, 14E. JACKSON BOULEVARD, CHICAGO 
4, ILLINOIS. U.S.A. 

T H E  1'rot)rietors of Ilritisl~ l'ntrrlt No .  (i42!!)Wi r#.l:~tinc 
to a MANUFACTURE OF MOULDED- ARTICLES 

FROM MATERIALS CONTAINING COLD-SWELLING 
STARCH," ;Iris dt.siro~~s t11' v~~l, ,ring i11111 ~ ~ ( . g o t i i ~ t i < ) ~ ~ s  
will, Rrlns in this roul~lry Sor thr. purlbnsv ofc'il~li~iting 
tlie abo\.e i~ivent,iot~ eil.l~cr bv s:rl(~ of 111~ 1)i1t1>11t r i c l ~ t , ~  
or by granting of licence, ~ O ' I I I : I I I I I ~ ~ I ( . ~ I I ~ ~  ;)II :I royillty 
tl:lsis. Incjllirirs k l~o r~ l~ l  IY'. :~ddrrs~(.(I l o  ABEL & 
IMRAY QUALITY HOUSE QUALITY COURT, 
C H A N C ~ R Y  LANE, LONDON, w.c.2.  

AUCTIONEERS, VALUERS, Etc. 
-- 

E D W A R D  R U S H T O N ,  S O N  A N D  K E N Y O N  
(Established 1855). 

Auctioneers, Valuers and Fire Loss Assessors of 
CHEMICAL WORKS,  P L A N T  A N D  

MACHINERY 
York House, 12 York Street, Mancheater. 

Telephone 193; (2 lines) Central Ifanchenter 

-- 

For Classified Advertising 

THE CHEMICAL AGE 
PULLS IN RESULTS 

-- -- 

WHICH Chemical or 
Pharmaceutical Industry 

wishes to be I 
I 

REPRESENTED I 
in tlie I 

NETHERLANDS? , 
I 

Leading, well-knowtl 
Dutch commercial-house 
will gladly undertake some more 1 

 represent:^ t ions I 
I 

Write to I 

Box No. C.A. 3278, 
THE CHEMICAL AGE, 154, FLEET 

STREET, LONDON, E.C.4. 

- - - -  -- 

Decolor is ing CARBON 
ALL GRADES HIGHEST EFFICIENCY 
ALL TRADES 

Granular Carbon for Solvent Recovery. 
Regeneration of Spent Carbon. 

Write 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. LONDON. S.E.18 
Telephone: Telegrams: 
Waolwich 1158 12 lines). Scofor. Wol, London. 

PITCH P I N E  
A wide range of sizes and qualities of this traditional timber are 
available. A specialised staff deliver a variety of specifications 

to all trades with continuity from ample stocks. 

MALLINSON & ECKERSLEY, L T D .  
(ROBERT BIBBY, F.C.A. ,  Receiver and Manaaer) 

BROWN ST. (OFF WORSLEY ST.), SALFORD 3, LANCS. 
'Phone: B L A C K F R I A R S  1474-7 'Grams: B A Y W O O D  M A N C H E S T E R  
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JUDACTAN 
ANALYTICAL 

REAGENTS 
WITH 

ACTUAL 

The Outstanding Issue 
of the Year 

* 
A MILESTONE IN 

CHEMICAL TRADE 

JOURNALISM 

The 1954 Chemical Age Annual 

Review Number will be a digest of 

an eventful year. It will record 

progress in instrumentation, modern 
laboratory equipment, new plant 

and machinery, the rapid strides in 

inorganic, organic, analytical and 
physical chemistry and the manner 

in which these advances have been 

applied to chemistry in industry. 
It will be a permanent record of 

chemistry in 1953. 

The Chemical Age 
Annual Review Number 

January 9th 1954 

BOOK YOUR ADVERTISEMENT 

NOW AND GET THE 

BEST CHOICE OF POSITION 
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CRESOLS, PHENOL 

H I G H  BOILING TAR ACIDS 

CRESYLIC CREOSOTE 

NAPHTHALINE, PYRl DINE 

MlRVhLE CHEMICAL CO. LIMITED 
MIRFIELD. YORKS. PhoneHlfleld 1157 

P" P t W  p . *  r , r  PI 1 ~ - $ t  - 
P" * m .  < * 

Gas-Burn t 

L I M E  
for 211 purposes 

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

(Calcium Hydroxide ' 

in  Standard and Superfine grades t o  
meet most industrihl requirements 

Agents: D U R H A M  R A W  MATERIALS. LTD.. 
1-4, Great T o w e r  Street. L O N D O N .  E.C.3. I 
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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 

\ 
LUBRICANTS 

* 
I f 

PLASTICS 

INSECTICIDES 

ANHYDROUS HYOROFLUORIC AClD 
7, 

HYOROFLUORIC AClD . BORON TRlFLUORlDE 

BENZOTRIFLUORIDE . FLUOSULPHONIC  AClD 

Now that the technic;il dilliculties encountered in the manufacture of 

Fluorine c c ~ n i p ~ ~ u r ~ d s  Ii:lvc bccn overcome, ncw fields of chemistry can 

he explored. I:lurrine-containing refrigerants, plastics, insecticides and 

~ntcrmedia~cs all :.how great indu-trial promise. The  above-mentioned 

compound.; arc of value in thc manufacture of such fluorinated materials, 

;:nd are av:ii!ahlc in commercial quantities. Our  research department 

\\rould be pleased 10 :id\,isc o n  any technical queries r e~a rd inq  the use of 

1:luorine compt)und\. 

I 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  

IMPERIAL SMELTING CO!?PORATlON (SALES)  LIMITED - 37 DOVER ST - LONDON . W . l  

- 
Prilltetl ill Great Ilrit:iil~ by TIIE 1'ItEss .\,I. I'oo?ll~l;l..\~l~d I.td.. . \ dd l t ' h t~~~~e .  : I I I I ~  11l1ljlinl11.11 Iby I:I.:SS l1(::011-111.:1~5 
Iirl)., :It fiollrrrie Ilol~sc. Ij l , l . ' lr~~L Strpel. I:.('..I. 3 S ~ I \ ~ I . I ~ I ~ ~ ~ ~ I ~ .  I!l:,:l. l { ~ ~ ~ i ~ l ~ ~ r ~ ~ ~ l ; ~ t  I ! o t *  I;(~li,~r;il l'ost Ollicc 

1C11trrad :IS Pvr.oncl C'l;i% ,\I:iltvr ;I! tile Srw Yorli. I..*.:\.. I'oht Ollilx.. 
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