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W i t h  a Wells' waste o i l  
f i l ter you can use your oi l  
several times over and 
change it more often. A 
thoroughly reliable supply 
of oi l  isassured with the use 
o f  Wells' special filter pads 
which work in  conjunction 
with Wells' patent syphon 
feed. TheoiI deliveredfrom 
a Wells' filter can be used 
with complete ronfidence. 

W r i t e  for fuller particulars 
of these filters 

Delivery of O i l  Filters and special "Wells' 
Filter Pads from Stock " 

Also makers of 
OIM,CABINETS. BARREL POURERS & 
PORTABLE PARAFFIN HEATER PLANTS 

Calcium Chloride 
Flake Z6/80% 

Solid fused 12/15% 
Quantities of 

up to 20 tons available 
for despatch within 314 weeks 

from receipt of order. 

(GTQ 
A Harris & Dixon Company 

Guest Industrials Ltd. 
Raw Materials Division 

81, Graachurch Street, London, E.C.3 
Trlephone: Mansion House 5631 (16 lines) 

Trlrrrarnst Gu~srind, London 

ALL KINDS OF CASKS & VATS MADE TO 
ORDER IRON & STEEL DRUMS BOUGHT 

1 & SOLD DRU-MS RECONDITIONED . . . . . . I  . . . . .. .. ... . .. 
Office & Cooperage:- ::;:'';;;,::,,*':.: : : 
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- - - 

plant Irr the Chemical Industry 
for ACID NEUTRALILA I'ION. CLARIFICATION O F  LIQUIDS, 

I DEWATERING OF SLUDGES, EFFLUENT PURIFICATION. 

FILTRATION AND FLOCCULATION, PICKLING LIQUOR 

TREATMENT, PURIFICATION O F  TRADE WASTE. SEDI- 
MENTA? ION AND 1 HICK- 

ENING. SEPARATION O F  

SOLIDS FROM LIQUIDS, 

SODA RECOVERY. WET 
MATERIAL HANDLING 

including 
AGITATORS CAUSTICIZ- 

ERS, CLARIFIERS, CLASS- 

I F I E R S .  C O N V E Y O R S ,  

1)EWATERING MACHINES. 
IIOTAHY. VACUUM FIL- 

Rotary P d p  M nrhr7~y ~ I I I C ~ L M ,  wtlh TERS. SAND WASHERS. 
PUch Pzne Trough, Runh Om7 n t ~ d  , Scrap~r  h rufe Roller and liepzllpe? 

THICKENERS, etc. 

UNIFLOC LIMITED Phone : Swansea 55164 (3  lines) - SWANSEA - Grams : Un~floc Swansea 
I 

-- -- - 
- 

n m w  
S U P P L I E R S  OF A L L  

Manipulator Box for handling 
radioactive materials and carrying 
out chemical operations under 
perfectly dry conditions and 
in any desired atmosphere 
(nitrogen, rare gas, etc.). 

Full rlotuil.~ unrl price on 
~rpplicutioti. 

J. W. TOWERS & CO., LTD. 
Supp1ic~r.v of' u l l  S~~ionti f ic~ Lahoralorj, Equiptncnl 
Head Office: Victoria House, W'IDNES (Widnes 2201) 

Brarltlrcr . MANCHESTER : 44, Chapel St.. Salford 3. LIVERPOOL : 134. Brownlow Hill. 
STOCKTON-ON-TEES : 28. Bridge Road. 
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11 KESTNER'S I 

1 

5, Crosvenor Gardens, Westminster, London. S.W. 

THE *GOLDBURY'' PATENT 
CARBOY DISCHARGER 1 
wil l  empty and elevate up to 50 feet 
the contents of any carboy, bottle or  
vessel, and complies with all rhe con- 
dit~ons of the Factory Act of 1937. 

- 

For Optimum Hardness and Strength 
N I T R I D E D  

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

For all parts subject t o  frictional 
wear, fatigue o r  corrosion fatigue. 

Particulars from : 

NITRALLOY L I M I T E D  
75 T A P T O N V I L L E  R,OAD.  S H E F F I E L D .  10 
Phone: 60689 Shefield Grams: Nitrolloy Shefield 

First 
NORTON & RIDJNG 

(YORKSHIRE) LTD. 
Chenlical Pl~rmbers & Leadhurners 

On Ministry of Supplv List 
Contr~ctors to N.C.U. 

LEAD-LINED TANKS, COILS and VATS 
SULPHURlC ACID PLANT 

HOMOGENEOUS LEAD LINING 
LEAD WORK FOR DYEWORKS and 

EXPLOSIVES 
SATURATORS and BENZOLE WASHERS 

Rep. Office Works 
66 Westfield Road, New Works Road 

Heaton, BRADFORD. Low Moor, 
Tel. : 42765 & 44868 BRADFORD 
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*Yo ouerflom, no running dry ' .  . . 
they've gben E L C ~ N T R O L  rr trfg ! 

THE ELCONTROL ELECTRONIC FLUID LEVEL CONTROL is a simple system of 
pump, valve and signal control fix any liquid except near-insulators.* 
The probe circuit carries a minutc A.C. current at a nominal 
voltage (about 15v.). Probe fittings are available for a wide range 
of pressures and tcmperntures as well as for total immersion where 
necessary. 

The Elcontrol s y s t ~ n ~  provides a most important all-round " Fdil-to- 
safety " feature-it can be arranged to leave the controlled circuit 
either " open " or " closed " i n  the event of breakdown. 

It is not afkcted by dirt or sludge depositing in the probes, and is 
suitable for town or distilled water, condensate, sewage, eftluent, and 
a wide range of othcr liquids and their foarns. 

Normal stan- 
d a r d  e q u i p -  
m e n t  c o s t s  
about f20 

D e l i v e r y  o f  
standard ~ ~ n i r s  3 
t o  6 weeks. Send 
for Data Slicers. 

* F o r  l icl~~ids having specilic resistance over 2 
nicpolinis pcr cm. cube-4.g. mincral oils-the 
Elcontrol I'roximity Switch d ~ o u l d  bc  red. 

p~ ~ 

E N T R 0 IOIWYNDHAM PLACE. LONDON. W.I .  Ambassador 2671 - LTD 
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DYESTUFF 

MONSANTO CHEMICALS LIMITED, Victoria Station House. Victoria S t m t ,  London. S.W.I. 
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E t h y l e n e  d e r i v a t i v e s . .  . 
I 

ETHYLENE GLYCOL 

DIETHYLENE GLYCOL 

POLYETHYLENE GLYCOLS 

ETHYLENE OXIDE 

1 :2 - DICHLOROETHANE 
(ETHYLENE DICHLORIDE) 

DICHLOWODIETHYL ETHER 

Full information, samples and prices 
on request t o  the manufacturers: 

PETROCHEMICALS LIMITED 1 
LONDON SALES OFFICE MANCHESTEK SALES OFFICE 

170, Piccadilly, Partington Industrial Estate, 
London, W. I Urmston, Manchester. 

Telephone : MAYfair 66 I 8 Telephone : Irlam 260 I 
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Industrial Productivity 
P RODUCTIVITY is one  of  the vital pro- 

blenis affecting Britain today. One 
way t o  increase productivity is t o  put  
P O W E R  a t  a man's disposal; and  the 
best way t o  d o  this is with electricity. 

A s  a contribution t o  the solution of 
this problem, the British Electrical 
Developnient Association is now pub- 
lishing a new series of  books for  
management and  executives in In- 
dustry. T h e  first four  a re  now available: 
" Higher Industrial Production with 
Electricity " describes a wide variety of 
modern production methods; "Lighting 
in Industry" shows how lighting can 
affect individual output,  how its 
effectivencss can  be assessed, a n d  how 
improvements can bc made ; "Materials 

Handling in Industry " shows the  way 
t o  increased productivity by improved 
handling; and  " Electric Resistance 
Heat ing" indicates whcre. a n d  how, 
this unique method or producing heat 
without conlbustion can be applicd. 

Tl l r  po.vt:li.cc p1.ic.c of each of the 
h001i~ i.5. 91- crrrtl copies crrr~ hc. ohtctinrrl 
fi.ot11 tllc. ! Ir . i t i .~I~ Elc~ctricc~l D r ~ ~ ~ l o p m e t ~ t  
Assoc.icrtiorl, 2 Str~~ojy H i l l ,  Loticloti, 
IY. C.2, or $.or11 jqortl. E /~c. t t . ic i t j~  Bocrrcl. 

Thc Association hiis produced a 
filni called " A Case for Handling" 
which illustrates by priictic:il demon- 
stration the vital part that improved 
materials handling can play in all 
industries. I t  runs for 3 1  minutes, 
;ind is available on free loan. 
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DUNLOP 
Technical research facilities outstanding in 
British industry place Dunlop in a strong 
position to solve corrosion problems. The lining 
and covering of plant with rubber, synthetic 
rubber and plasticised P.V.C., is a sphere of 
activity in which the Company is particularly 
expert. 

In addition to this service a range of accessories 
for use in industries using chemicals, is available 
including ebonite pipes, tees, bends, cocks and 
valves, " Nerflex " buckets, jugs and ladles, 
protective gloves and aprons. 

Your enquiries for a~z-v of these prod14,ts or 
services may  be sent to  an-v of the addresses 
shown below. 

ANTI-CORROSION 
SERVICE 

Dunlop Rubber Co. Ltd., (G.R.G. Div is ion)  

Cambridge Street,  Manchester, 1 
Telephone : Central 2131 

Clerkenwell House. Clerkenwell Green. London. E.C.1 
Phone : Clerkenwell 3871 

Buckton's Chambers, 57 Meadow Road, Leedr. I I Phone: Leedr 34091 

Dunlop House, Livery Street. Birrnineham. 3 Phone : Cenfrol 8585 

Dunlop Rubber Company (Scotland) Ltd., N o r t h  Wallace Sr. Glasgow. C.4 
Phom : Bell 341 1 

BG GMI 0 
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Atomic Power Prospects 

0 UK I ~ s t  survey ol' this major topic 
of the future (Tt~r: CHEMICAI. A(~E,  
1952, 67, 751) was based upon 

views then expressed bv British scientists. 
The conclusion was reached that further 
development depended more upon 
chernical engineers and chemists than 
upon atomic scientists. Sir John Cock- 
croft had gone so far  s saying 
that ' the cost of electricity derived 
I'rom nuclear energv will depend almost 
entirely on the cost of chemical process- 
ing.' Judging from reports recently 
published in the United States a large 
measure of agreenient with this assess- 
ment is to be found there. 

In America a number of scientific 
teams from industry were invited to 
co-operate with the Atomic Energy Com- 
mission in studying the development of 
industrial power bv atomic fission. 
Each team was able to make its own 
designs for reactors. basic information 
being supplied by AEC. No  one can 
say how genuinely valid the results 
of these studies are. The whole 
subject is hedged with restrictions upon 
knowledge, and published reports can 
indulge only in information that has 

been 'de-classified.' Realisticallv this 
means that atomic subjects must not be 
discussed at any level of development o r  
information that is higher than a 
cautious Western estimate of the state of 
contemporary Eastern progress. We can 
certainly assume that the post-war story 
of leakages has made the process of 
'de-classification ' slow and cautious to 
the point of frugalitv. Indeed, the 
freedom given to noniinees of US in- 
dustry to design their own reactors may 
well be a svmptotii of secrecy; for while 
these private designs have been readily 
' de-classified ' we d o  not know whether 
the AEC itself has far  better designs. 

Nevertheless. the various teams all 
reachecl the conclusion that Government 
aid would be needed for at  least the first 
live years of actual atomic power 
development. The necessity for  this 
aid centred upon the costs of purchasing 
o r  developing plutonium. the product of 
the so-called breeder pile. Uranium itself, 
as previously reported when we last 
discussed atomic power and its prospects, 
is not an economically suitable fuel for  
only its small content of U-935 is use- 
able: it can be breeder-vile converted 
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Narrowing the Gap 
T h e  Exploitation o f  Scientific Discovery by  Industry 

0 F the 140.000 manufacturing establish- 
ments (not including such industries as 

building, transport, or fuel and power) in 
this country, 82,000 employ not more than 
10 men; almost a quarter of the labour force 
in Rritish manuf;~cturing industry (some 
8.500.000 in all) is in establishments employ- 
ing 50 men or  less. These figures, given in 
the sixth annual report of the Advisory 
Council on Scientific Policy (chairman : Pro- 
fessor A. R. Todd) make clear one of the 
reasons why British industry is so badly 
supplied with technically qualified men and 
women: these very small firms cannot afford 
t o  devote a t  least 10 per cent of their man- 
power to the research and dcvclopment they 
need. 

A more serious reason is also put forward 
by the Advisory Council : ' The primary 
reason why our industry as a whole does 
not make more use of scientists is not 
because their numbers were. and are, insufTi- 
cient, but because large sections of industry. 
being conservativc and complacent, have 
neither missed them nor asked for them.' 

The  report is devoted to a special study 
of the ' Exploitation of Science by Industry.' 
and embodies a number of conclusions and 
recommendations. 

More Technologists Required 

The first is that ' it is an essential con- 
dition of our si~rvival that the number of 
trained scientists and technologists eniploycd 
in industry be greatly increased.' Annc~i~ncc- 
ments have already been made of the 
Government's intention to increase the 
resources available for the teaching and st~ltlv 
of the various form of technology, and i f  
industry can be persuaded to accept the neetl 
for more technologists. their demands can 
probably be met. 

A second recommendation. likely to meet 
considerable opposition in the majority of 
small companies which make up  Rritish in- 
dustry, calls for the 'increasing use of 
scientists and technically trained men on the 
boards of management.' since boards on 
which technical rcprcsentation is small or 
non-existent ' cannot hope to take advantage 
of the results of scientific research with the 
necessary speed and enterprise.' 

Thirdly, ' w e  can hardly expect to live by 
our industry unless wc change the pattern 
of our production and seek to develop new 
products and processes, which . . . will kccp 
us in the forefront.' 

The  Kcport considers in some detail the 
problem of a low level of investment. and 
states ' clearly the most elfective single 
mcasure which would conduce to a greater 
exploitation of science by industry would be 
a significant increase in the volume of invest- 
ment.' 

Principal Recommendations 
The principal recommendations in the 

Report arc concernecl with narrowing the 
gap between scientific discovery and in- 
dustri:il output, and in particular four pos- 
sible improvcmcnts were considered. With 
regard to the effect of building licence control 
on industrial developnient. the council were 
informed ' that  over 85 per ecnt (in terms of 
value) of the industrial projects for which 
building licences are sought arc now allowed 
to proceed. and that. of the industrial 
rcsearch and development projects sub- 
mitted for licensing, the proportion rejected 
is negligible.' 

The inducements to research and develop- 
ment already provided under the taxation 
system leave little scope for further relief. 
although ' if it were possible to expedite the 
write-ofT o f  capital facilities. or of special 
facilities needed to ensure organised scientific 
development, the volume of research and 
development carried out by industry would 
proba bl y increase.' 

With regard to Research Associations. the 
Advisory Council is of the opinion that the 
firms within so~ile intlustrial groups do not 
seem to be contributing enough towards their 
finance. 

Finally. it is felt that 'extension of  the 
use of research and development contracts. 
largely through existing organisations. offers 
great possibilities in the modernisation of 
civilian industry and its exploitation of 
scientific discoveries. We hope that the 
appropriate authorities will give further. and 
urgent. consideration to the machinery 
necessary for this extension.' 
-- -- 
' Sixth Annual Report o f  the Advisory Council on 

Scientific Policy (1952-53) ' HMSO 6d. 
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sene. A t  similar concentrations and 
deposits 100 per cent mortality of the larva< 
was not quite attained in 20 days' exposure 
to  DDT,  but was reached in seven days or  
less exposure to gamma-HHC' or  pyrcthrun~. 
Larvae sprayed directly with 1 per ccnt DDT 
in kerosene wcre killed in three days; those 
sprayed with the solvent alone died in 14-15 
days. 

Samples of wool serge sprayed with D D T  
o r  BHC in kerosene werc allowed to dry 
for  a week and then cxposcd to moth larv:ie. 
A deposit (using a I per ccnt solution) of 
0.12 per cent by weight of D D T  on the cloth 
killed all the larvac within 14 days; this 
amount of DDT.  when applied to  the matcr- 
ial by impregnation. would be sufficient t o  
proof the cloth. I.owcr deposits of D D T  
killed the larvac more slowly and thus 
allowed them to d o  a certain amount o f  
damage. 

With 0.2 pcr cent by weight of gamma- 
BHC on the cloth. applied as a 1.5 per ccnt 
solution. 100 per cent kill of the larvae was 
not attained until the 17th day of cxposurc. 
This slowness may have been due in part to 
some loss by volatilisation during the drying 
of the samples. 

A high level of control has been achieved 
of the common black ant. Lasirts niger-, and 
of Pharaoh's ant. Morrori~orirrnl p l~nmor~is .  
by thorough application of a 2 per ccnt 
solution of chlordane (octa-chloro-4.7- 
methano-tetrahydroindane) in refined kero- 
sene. 

Grain Fumigation 
T h e  method of fumigating grain in silo 

bins by spraying carbon tetrachloride over 
the grain surface ,has given useful results in 
routine use. Tests have now been carried 
out  with mixtures of carbon tetrachloride 
and ethylene dibromide. and of carbon tetrl-  
chloride and methyl bromide. 

It would appear that the addition of abaut 
5 per cent by volume o f  ethylene dibromide 
will give a good control of insects present 
in the surface layers of grain ant1 in the air 
space abovc. Milling and baking tests car- 
ried out  by the Cereals Kescarch Station. 
St. Albans. showed no dctcrioration in 
quality o r  taint in the bread. 

Amounts of methyl bromide added to the 
carbon tetrachloride varied from 3 per ccnt 
t o  10 per cent by weight. Tests showed 
that  a t  grain temperatures of the order of 
15" o r  lower. the speed of downward penc- 
tration of both components is too low. but 

a t  temperatures of 21' or  abovc. a reason- 
ably even distribution of the n~cthyl  brom- 
ide is r:ipiJly ohtaincd. the CCl ,  acting as 
a ' b~irriei-.' 

A 5 per ccnt mixture would seem to  be 
atlcq~iatc; it should possess a much higher 
toxicity to  insects than c:irbon tetrachloride 
alone. and its use should incrcnsc the proba- 
bility that a n  clrcctivc treatment will be 
obtained. A mixture of this type is readily 
prepared by running ~iiethyl b ron~ ide  from 
;I cylinder into :I drum of carbon tctrachlor- 
itlc. thc pipe being kept bclow the surface rtf 
the liquid. The  vapour pressure and rate 
of evaporation of the methyl bromide are 
low. ant1 the fo:nigant can be applied aS in 
the usual CCI, treatment. 

Reaction of MeRr with W'heat 

Work has continued on thc nature of the 
chemical re:ictions between wheat and 
nlethyl brornidc under the conditions of 
fumigation. It h:itl earlier bcen shown that 
about h:ilf of thc residual methyl bromide 
was present a s  methyl sulphonium. methoxy. 
and thiomethoxy derivatives. T h e  rcmain- 
ing half :ippeared to be present as N- 
mcthylatcd dcriv;itivcs of the glutcn fraction. 
Work during the year has bcen directed a t  
identifying the N-mcthylated derivatives. 

A milled sample of wheat, grown in sand 
culture containing S-35 labelled sulphatc. so 
that methioninc. cystinc. etc.. werc already 
labelled, was cxposcd to C-14 labelled 
methyl bromide. Prepared samples of 
wheat gluten werc similarly exposed. Gluten 
prcparcd from the cxposcd wheat. and the 
exposed glutcn samples. were hydrolysed in 
hydriodic acid to rcrnove labile Me groups. 

T h e  hydrolysates wcre examined by 
means of starch column and paper chroma- 
tography. So far the results indicate that 
N-methylation occurs sclcctivcly with the 
significant formation of only one o r  two 
derivatives believed to  be from basic amino 
acids. Thcsc N-methyl compounds are not. 
apparently. derived from the sulphur-con- 
taining amino acids, t o  judge from the lack 
of coincidence between S-35 and C-14 
activity in the chromatograms. 

Work c:irricd out in coll:iboration with 
Drs. K .  M. C'legg and E. Kodicek, of the 
Dunn Nutritional Laboratory. Cambridge. 
has shown that methyl bromide has n o  mea- 
surable clrcct on the vitamin R cnntcnt of 
grain. Prclimin:iry cxpcriments with ethy- 
lcne oxide have shown that this substance 
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reacts with nicotinic acid and nicotinamidc 
In solution. Further expcrimcnts arc  to  be 
made with wheat. 

klrthyl methionine sulphoniurn bromitlc. 
I SISB), the principal sulphur compound 
formed in mcthyl bromide-fumigated wheat. 
has bcen cxamincd for possible niammaliar~ 
toxicity a t  the Ccrcals Kcscarch Station. 

M'ennling rats were fcd on formulatcd 
casein diets which werc rcspcctivcly mcthio- 
nine- and MSB-dclicicnt (control). mcthio- 
nine-supplcnicntcd. and MSH-supplcnicntcd. 
The rats grcw more rapidly on cithcr of thc 
supplemented dicts. which suggests that  thc 
::rowing rats arc ablc to utilisc MSB as  a 
.;ubstitutc for mcthioninc. With the organ- 
ism Lcrlcorio.rtoc t?~~.rc,r~tcroirlc..r (which has 
hecn successfully ~ ~ s e d  for thc bio-assay of 
the toxic methioninc sulphoximinc produced 
in ' Agenised ' flour) MSB failctl complctclv 
to  rcplacc mcthionine in the nledinm. 

The  Thunbcrg technique employing 
methylcne bluc as a hydrogen acceptor has 
becn used for measuring the spontaneous 
dehydrogcnase activity in niuscle and 
nervous tissue preparations from normal and 
mcthyl bromide-poisoned cockroachcs and 
Cnlliplioro larvae. There was n o  evidence 
of inhibition. 

Radioactive Tracers 

Special attention has  bccn paid to  the 
development of radioactive traccr tech- 
niques. An active bromine analogue cf 
D D T  has  bccn used a s  an  indicator in work 
on the absorption and metabolism of D D T  
by normal and DDT-resistant houscflies; it 
has been shown that susceptible as wcll ns 
resistant flics arc capable of decomposing 
D D T  provided thc dosc absorbed is suf i -  
ciently low, and that thcrc is cvidcncc of at  
lcast two different mechanisms of houscfly 
resistance to DDT.  

Adult houseflies have becn fed on a mix- 
ture of dextrose and watcr containing 
' carrier-free ' P-31 labellcd orthophosphate: 
in this way flies have becn obtained in which 
thc phosphorus-containing intcrmediatcs of 
carbohydratc mctabolism arc  uniformly 
labelled. The normal distribution of these 
intermediates in muscle tissue has been 
Jctermincd bv combined tracer-paper 
chromatography techniques. Experiments 
are in progress to dctcrminc the  disturb- 
ances in glycolysis due to  D D T ,  pyrcthrins. 
methyl bromine and HCN. 

Other lines of biochemical research bcing 

followed include the harvesting of S-35 
labelled grain from wheat grown in S-35 
sulphatc; synthesis of CI-36 labc:led BHC; 
and papcr chromatography of the pyrethrins 
ant1 their derivatives, 

Pest Inl'rstiltion Hcsearch 1952.' HMSO, 2s. 

Laporte Titanium Limited 
I ' H E  name of National Titanium Pigments 
1.ilnitcd is being changcd t o  Laportc 
.I-itanium Limited from 10  July. Keccntly 
the company became ;i wholly-owned sub- 
sidiary of Laporte Industries Limited and it 
was thought appropriate that thc name 
should come into line with the other com- 
panics in Ihc Laportc group by adopting the  
use of the foundcr. Thc address remains the 
same. viz., Hanovcr House. 14 Hanover 
Square. London. W. 1. 

T h e  time chosen for thc change of name 
synchroniscs with the production of titanium 
oxide from the new plant a t  the Battery 
Works. Stallingborough, North Lincolnshire. 

For  some time past the dcmand for  the 
company's improvcd qualities of titanium 
oxide, anatasc and rutilc types, has  much ex- 
ceeded the productive capacitv of the ulant . - 
:it L u t t ~ n  and this has been an  embarrass- 
ment to both customers and the firm. I t  is 
expected that shortly arrears of dclivcries 
will bc overcome and then thc company will 
be in a position to supply the total require- 
nicnts o f  even the largest British users and 
to make a significant contribution to  the 
export tradc. 

New Uses for Fat ty  Acids 
AN cver incre:~sing quantity of fatty acids 
arc  bcing used fo r  industrial purposes other 
than soap. T h e  rcason for  this is that 
modern production methods, such a s  frac- 
tionation and low temperature solvent crys- 
tallisation. permit the m:~nufacture of pure 
fatty acids with new and constant character- 
istics. New uses for  fatty acids in the  
chcmical industry are in the manufacture of 
aliphatic amidcs, amines, kctoncs, quatern- 
ary ammonium compounds and other deriva- 
tives, stated Mr. M. K. Schwitzer, of the  
Chemical Division of Armour  & Company, 
Lttl., speaking in Paris a t  t he  recent 26th 
Congress of Industrial Chemistry. 
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crystals as large rhombs while those of the 
cobalt salt wcrc large needles or star-shapcd 
clusters. 

Many methods involving the use of thio- 
cyanate have been rccordcd in the literature 
during recent years. Kyazanov" found that 
when furfuraldehyde in a saturated solution 
of ammonium thiocyanate was addcd to :I 

solution of a divalcnt cobalt salt. a green 
colour was obtained which was pcrccptible 
in 16,000 parts of distilled water. Any iron 
present was precipitated with sodium pyro- 
phosphate. 'The test is not effective in the 
presence of I.arge quantities of bismuth ions. 

Possible Reactions 

Martini'' studied possible reactions with 
espartine for cobalt dctcction. After 
unsatisfactory trials, he found a suitable 
reagent consisting of 40 gm. of ammonium 
thiocyanate and 5 gm. of espartine dissolved 
in 100 ml. of distilled water. When one 
drop of the reagent was added to one drop 
of 0.1 per cent cobalt chloride solution, to 
which had been added a small quantity of 
20 per cent hydrogen peroxide, and the solu- 
tion stirred vigorously to ensure good mixing. 
blue, rectangular, tabular crystals, grouped 
in rosettes, were formed. Microscopic 
examination of these made it possible to 
detect cobalt ions since compounds formed 
with ferric, vanadium and zinc ions 
possessed different crystal forms. 

I t  was found by GusevU that pyramidone 
precipitated cobalt in the presence of the 
thiocyanate ion. The blue precipitate 
formed was due to a complex of the formula 
(ClrH1,N:tO)xHx[Co(SCN),] and was only very 
slightly soluble in cold water, but soluble in 
hot water. alcohol and ether. The prccipi- 
tate was stable in air. 

A very sensitive test for cobalt involving 
the use of the thiocyanate ion has been sug- 
gested by Potratz and RosenT They dis- 
covered that when the triphcnylsulphonium 
ion was added to a solution containing diva- 
lent cobalt ions in the presence of excess 
thiocyanate ions, a blue. chloroform-soluble 
substance was precipitated. By extraction 
of the substance with chloroform. a sensi- 
tivity of 0.05 pg. of cobalt at a dilution of  
1 in  10" was obtained. The maximum colour 
development occurred a t  pH 3-5. The corres- 
ponding m-xylyldiphcnyl sulphonium com- 
pound, on analysis, was shown to have the 
formula [CrH,,fCt;Hn)S]?Co(SCN)r. Triterfcr- 
enees to  this test are minimised by the addi- 

tion of a~nmonium ions or by reduction with 
sodium bisulphitc. 

In the sanic yc:ir Okac and Cclenchovsky4" 
used a neutral test solution containing 
cokalt ions. To this thcy addcd thrcc drops 
of ;~mnionium chloride solution. one drop of 
5 per cent pot;~ssiun~ thiocyanate solution 
; ~ n ~ l  one drop of a 10 p t r  cent aqueous solu- 
tion o f  antipyrine. In the prsscnce of 
cobalt the chloroform layer developed a blue 
colour. 

A scrics o f  arsoniunl thiouyanatcs was 
studied as possible cobalt precipitants by 
Ilwyer. Gibson and Nyliolm:" The blue 
cobalt compounds forn~cd wcrc found to be 
sparingly soluble in distilled water. but read- 
ily soluble in organic solvents such as ethyl 
alcohol. chloroform and acetone. The com- 
pounds have the gencr:11 formula 
~R,AS)?CO(CNS)~ and melt sharply to  blue 
liquids. As the molecular weight of the 
arsonium radical was increased the solu- 
bility decreased. 

The sensitivity of the reaction. when ap- 
plied to the detection of cobalt, increased 
with molecular weight and the maximum 
sensitivity was obtained with tri-p-tolyl- 
methylarsonium thiocyanate which could 
detect as  little as  0.34 pg. of cobalt per ml. 
lron interfered, but the interference could 
be suppressed by the addition of either 
sodium ammonium phosphate o r  sodium 
fluoride prior to  the addition of the arson- 
ium thiocyanate. Cobalt may be detected 
in the presence of large amounts of nickel or 
small amounts of iron by extraction of the 
arsonium cobalt thiocyanate with chloro- 
form. Amounts of cobalt of the order 
0.3-0.5 pg. per ml. could be detected by this 
method. 

Interesting Reviews 

Several interesting reviews on the detec- 
tion of cobalt with organic reagents have 
been compiled. among which is one by 
Thomson and Thomson4' who make use of 
their practical experience in recording details 
of certain of the better known reactions of 
cobalt. c.g. with 1-nitroso-?-naphthol, rube- 
anie acid, o r  biacetyldioxime. 

Wenger, Duckert and Bussett'' have given 
n review of reactions rccommcnded by the 
International Commission for Reactions and 
Reagents. Briefly, thcy listed three classes 
of test: (a) microscopic tests, fb) spotplate 
tests and (c) test tube reactions. Only a 
very brief summary of the reactions listed 
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the maximum available pressure of 500 Ib. 
per sq. in. 

Generally speaking. carbon heat exchan- 
gers are finding increasing favour for appll- 
cstions where hard rubber o r  ebonite couid 
not be used and neither lead nor glass cnamcl 
linings would be satisfactory. They are 
gib-ing dependable and economic scrvice in 
conditions where formerly adequate pcr- 
formancc could only be obtaincd by the use 
of very costly materials. An example of 
the economics which can be effected by 
installing carbon exchangers is afforded by n 
unit constructed of this material, which was 
installed at a works in which lead exchan- 
gers were formerly employed. It occupies 
about a third of the space and is very much 
cheaper to maintain. It is obvious, too, 
that higher pressures and hence higher tem- 
peratures can be handled with a carbon 
unit, though the operation of carbon heat 
exchangcrs at  temperatures much above 90" 
is not recommended by the manufacturcrs. 

Four different types of carbon heat 
exchangcrs are made by the Morgan Cruci- 
ble Company. namely shell and tube or 
bundle type units. cascade coolers. plate 
heaters. and bayonet heaters. 

Shell and Tube Type 

The greatest demand is for heat exchan- 
gers of the shell and tube type, the largest 
and most popular of these units having 44 
tubes each 1:- in. o.d., $ in. i.d. and 6 ft. 
long. The tubes are bonded by means of 
sealing ferrules into 15: in. din. end plates 
of impervious graphite. The entire nest of 
tubes is enclosed in a mild steel shell with 
steel end domes, the latter beins either rub- 
ber or lead-lined according to indivi- 
dual requirements. 

The capacity of a 44-tube unit depends. 
of course. on a number of factors. but under 
a specific set of conditions-for example, 
in acid heating--it might be of the order of 
2.500.000 I3.Th.U. per hour. The overall 
coefficients obtaincd with a unit of this type. 
which can be used on very dirty solutions. 
is in the region of 300 B.Th.U./hr./sq. ft.1 
" F. 

Heat exchangers of the shell and tube 
type have scveral important advantagcs. In 
the first place. the pressure drop is very low 
compared with that of any other type of 
heat exchanger. The construction makes it 
impossible for any chance intermingling of 
the heating medium and the acid to take 

place. while the unit is not prone to internal 
leakage trouble. Shell and tube type ex- 
changers arc available either as single pass 
or as two pass units. Under certain condi- 
tions it is possible to arrange them to gi1.e 
four passes. 

Acid Heating Duty 

Thcsc units are cxtcnsively used for an! 
acid hcating duty, with the exception of 
applications involving intensely oxidising 
acids such as strong nitric. strong sulphuric 
or chromic acids, which the materials can- 
not resist. The numerous applications into 
which they can be incorporated include such 
processes ;IS thc heating and cooling of rayon 
spin bath solutions. hcating of steel pickling 
solutions. and the cooling of hydrochloric 
acid gas before absorption. 

The tube bundles can be mounted either 
vertically or horizontally. but mounted in 
the former position they give a slightly 
better performance. Multiples of the tube 
bundle arc available as heatin:: elements for 
evaporators. and they arc also used as con- 
densers and as true liquid interchangers. In 
the last application the shell itself is pro- 
tcctcd and the nest is usually fitted with 
carbon bamcs. 

' Carbincrt ' cascade coolers are used for 
cooling both corrosive liquids and gases. 
typical applications being the cooling of 
hydrochloric acid and chlorine. Four types 
are available. namely single path in scries. 
two paths all in scries. three paths all in 
scries. o r  four paths a11 in scries. The 
arrangement of any particular installation 
can be modified or adapted to produce ideal 
flow conditionc. The mnnufacturers con- 
sidcr that the liquor should flow through the 
graphite tuhing at  not less than 3 ft. per 
second, and i f  there is any tendency for 
scale formation speeds of 5 or  6 ft. per 
sccond are allowed for. 

The casc;~de cooler is built from standard 
parts and each unit is separately gasketted 
to its ncighbour. while the whole series is 
fastened by tichars which hold the individual 
units in conlprcssion on the gaskets. Units 
of this type have advantagcs over bundle heat 
exchangers where a small quantity of acid 
has to be cooled through a large tempera- 
ture range. The overall coefficients from 
liquid to liquid are of the order of 100 to 
300 R.Th.U.1 hr./sq. ft.1 O F .  For gas cool- 
ing the coefficients are obviously much 
lower. Another advantage of the cascade 
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coolcr is its construction, which makes it 
possiblc to replace a unit so quickly in the 
event of brcakagc that the plant can bc put 
back into operation within pcrhaps a couple 
of hours. 

Plate heaters are madc in sizcs up to 
3 ft. 10i in. long by 10: in. wide by 4 in. 
thick, in the form of :i block which is intern- 
ally machincd to givc 3 scries of convolu- 
tions to carry the steam. Thc usual num- 
ber of convolutions is four. Generally 
speaking. units of this type arc madc in two 
halves, each of which has a serics of halt' 
convolutions machincd out of it. the halves 
being ccmcntcd togcthcr. The outside sur- 
face is ribbed to incrcasc the surface arca. 
By means of suitable tubes any number of 
thesc units can be joined in parallel. arranged 
horizontally or vcrtically. 

Plate heaters arc suitable for acid heating. 
and thcy can be uscd at stcnm prcssure up 
to 40 p.s.i. Hccause of thcir robust con- 
struction thcy arc particularly rccommendecl 
for  pickling tanks subjccted to rough usage. 

Finally, there is the bayonct heater, which 
is intendcd primarily for hcating small tanks 
or containcrs. It consists of  a flanged, 
blanked olf tube. which can be bolted to  a 
flange on a tank, rind may bc mountcd cithcr 
vcrtically or horizontally. It can havc cither 
steam o r  watcr running through it. The 
main uses for bayonct heaters are for heat- 
ing or cooling very small tanks in batch pro- 
cesscs. 

Since many forms of carbon can be 
machincd to vcry close tolcrances, it is 
possible to produce from thcsc materials a 
variety of components for usc in chemical 
engineering plant. Large numbers of 
machincd carbon componcnts arc alrcady 
in use and the dcvclopmcnt of completc 
plant items such as pumps is well advanced. 
Both pcrmcablc and impervious forms may 
be used for the production of machined 
componcnts, depending on the combination 
of propertics desired. 

Improving Certain Duties 

If ncccssary. a particular property can 
often be improved. but this is usually accom- 
plished at thc expense of somc othcr pro- 
perty. For example. graphite blocks can be 
produced with a thcrmal conductivity of 
80 B.Th.U./hr./sq. ft.l0F./ft., but the 
mechanical strcngth will then be s l i~h t ly  
lowered. Similarly. thc tensile strcngth of 
graphite tubes can be raised to  over 3,000 lb. 

I 

A cascade cooler 

per sq. in.. but the thermal conductivity will 
be reduced to 22.5 B.Th.U./hr./sq. ft.1 
"F./ft. 

Carbon bearings owe thcir industrial 
i~liportancc primarily-to their sclf-lubricating 
property, but thcir chemical inertness and 
thcir resistance to heat are cqually desirable 
for many purposes. In fact, most applica- 
tions arc for cxacting conditions where 
chemicals. stcnm or high temperature 
prohibit thc use of ordinary lubrication. 
Carbon bcarings have many uses in chemical 
plant and fuel pumps. 

Hccause o f  its chemical and wear resistant 
propcrtics, carbon is used for the production 
of nozzlcs for thc injection of liquids or 
g:~seq. Anothcr vcry uscful application is in 
thc construction of carbon stcnm ejectors. 
Carbon pipcs. flanges and cocks are being 
fitted to many vesscls, particularly those 
which havc bccn lincd with other forms of 
carbon. A logical dcvelopment is the pro- 
duction of complete carbon systems, includ- 
ing tees. elbows, bcnds and pumps, and rapid 
progress in this direction is being made. 

Rcaction chambers manufactured from 
impervious carbon are particularly suitable 
for cxothermic processes where the heat 
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transfer properties can be utiliscd. In 
special cases, such as the absorption of 
hydrogen chloride, they can be cfl'cctivcly 
water cooled to keep thc temperature within 
the  required limits. Anothcr interesting 
application is the construction of carbon 
rollers for use in the continuous pickling of 
stecl strip. 

Carbon g ranuks  form an excellent liltcr 
bed for corrosive liquids. being particulril.ly 
suit:tblc for applications where hyrlrofluoric 
acid o r  caustic alkalis arc present. A spcci.11 
porous gr;tdc combining rigidity and chcmi- 
cnl inertness has been dcvclopcd. Blocks 
o r  tubes of this matcri;il can rc;idily he bui!t 
into a wide variety of plants and can :ilso 
be used for gas dispersal. 

Widespread lnterest 

The  refractory properties ol' carbon arc 
primarily of inter-cst to iron :ind stccl works. 
but  they arc also of value in the chcnlical 
and met:~llurgical fields. For cxnmplc. 
boats. moulds and tu t c s  of carbon or  
graphite are used at  extremely high tempera- 
tures in the preparation and sintering o f  
tungsten carbidc. 

Because of its wide range of resistnncc to 
chemical attack. carbon has obvious appli- 
cations a s  a lining material for chemical 
plant. for which purposc suitr~blc grades have 
been made available a t  low cost. together 
with cements and mortar which arc  alrnclst 
a s  resistant as the carbon bricks. In fact. 
the  only types of reagent that normally attack 
the joints and not thc bricks ;Ire arom;ltic 
solvents and chlorinated hydrocarbon<. 
Physically. carbon is an  ideal material for 
linings because of its very good resistance to 
abrasion. 

So far the largest application for c;trton 
linings in Britain has been in stccl works. 
where niany problems arc prcscnted by thc 
increasing use of hvdrofluoric acid for 
pickling. With carhon thcsc pl.ohlems arc 
easily solved. because a passive filni appe:irs 
t o  be formed which incrc:tses the resistance 
of the ccmcnt to  oxidising conditions. Fo r  
instance. at 70". 30 per ccnt nitric acid 
rapidly attacks the cement. but i f  as little 
a s  5 per ccnt of hvdrofluoric acid is nddcd 
t o  thc mixture the ccmcnt is unan'cctcd. 
Thousands of tons of carbon bricks and tiles 
are  supplied every year to  the sulpliitc pulp 
industry. particularly in Scandin;tvi;t. for use 
in digesters. For applications of this nature 
carbon has provcd most successful. 

Chemical Expansion in Israel 
T H E  Israeli Minister of Finance recently 
announced that the development department 
o f  his ministry had completcd a twenty-year 
' m:tstcr plan ' for the use of thc country's 
miner;il resources in creating a chemicals 
industry that would bccomc ' the cornerstone 
o f  1sr:tcl's industriril structure.' 

One of the lirst steps will be to build a 
c;ilcinntion plant crnploying a partly chcrni- 
cal process l o  raise the phosphate contcnt of 
Israeli orcs and ' enhrince their ability to 
compctc on world rnarkcts.' A n  enrichment 
plant using crushers rind sifters is already 
opcr:tling. 

Othcr pl;ints processing phosphates and 
perhaps other mincrals will be built in the 
vicinity of Kurnub. on the road from Beer- 
sheba to the phosphate mines and to the 
Dcrtd S ~ ; L  potash works. Housing for 
workcrs is to be built a t  Kurnub. 

T h e  plan includes a progressive expansion 
of the potash works and the installation of 
a smelter a t  the copper mines north of Elath 
(Aqabrt). Exploitation of gypsum. ball clay 
and silica will be encouraged. T o  reduce 
tr;tnspo~-trttion costs the railroad network 
will be extended to  Bccrsheba and Kurnub. 
Surveying fo r  the new lines has  been com- 
pleted and construction is t o  begin within a 
year. 

Fertiliser Requirements 
T h e  Minister of Materials. Sir Arthur 

Salter. was asked rcccntly in the House o f  
C o n ~ m o n s  by Mr. P. Hurd whether. in view 
of  the decision to free fcrtiliscrs from con- 
trol from I July. hc would give an  cstimatc 
of prospective supplies. T h e  Minister re- 
plied that the supplies of fcrtilisers available 
next season were cxpectcd to  be suIEcient to 
meet the rcquircmcnts estimated by the 
Minister of Agric~~l turc .  Those require- 
nlcnts wcrc fo r  phosphatic fcrtiliscrs having 
a phosphoric rtcid content of 400.000 tons. 
potassic fcrtiliscrs having a potash content 
of 210.000 tons and nitrogenous fcrtiliscrs 
having a nitrogen content of 23F.000 tons. 
It w;is cstim;ited that the use of fcrtilisers 
for thc season endcd 30 June would show 
an  increase of 8 per cent and 10 per cent, 
rcspcctivcly. for nitrogen and potash over 
the average of the past three years. with no 
change for phosphates. 
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Ion Exchange today performs many tasks 
in industry, and Perrr~l~t i t  manufactures a wide range: of 
these materials. Their applicat io~~ in rolcs distinct from water treatment 
has resulted in the developnlent of nurnerous new industrial processes 
giving improved results and lower running costs. Some of the materials 
now avail:~l)lc, with their charac,teristics, are shown below. 

ZEO-KARB A roll,l~ox~ittr~l veal I,roclurt con- 
taining both strong nnd weak acid 
groups. 

ZEO-KARB 215 Anuclear sulphonic acid resin cop- 
taining also hyllroxyl groups. 

ZED-KARB 216 A resin ~ . o n t a i n i n ~  weak acid 
C ~ O ~ I I ' L  0 1  thr- rnrboxyl type. 

DE-ACIDITE E A metliult~ hnsicity high capacity 
anion r ~ ~ ~ l ~ . t r ~ n e  nlatrrinl. 

OE-ACIDITE FF A vr ry  1,iglt basicity anion ex- 
chnxrge material in bead Form 
suitable for absorption of very 
weak acids. 

BIO-DEMINROLIT A mixed ration and anion cx- 
change resin of high stability for 
rlrn~ineralisation in a mingle 
,.1,11111111. 

DECOLORITE A resin' of high porosity for re- 
moving colour from solutions. 

ZEO-WARY 225 A unifilnc.tior~sl, high rapnrity 
RESIN For s~>ecial purposes, many of 

~ t ~ l ~ ' l t n n i r  rt-irn in Ircn#l f'ornl. MEMBRANES these materials can be supplied as  
mrmbranes in the  form of rods. 
cliscs and thimbles. 

With forty ?cars' rxl,rric.nrv in the ~ t l i l ~ ~ ~ ~ l ' i ~ r . ~  11re and operation of Ion 
Exchange materials, the Pc.rrnutit organisation is continually de- 
veloping new material.;, ant1 nrw n~r thods  of using them. I t s  Research 
Laboratory is ready always t o  co-c~pt-rate inthe solutionofyour problems. 

T H E  P E R M U T I T  C O M P A N Y  L I M I T E D  
Dept. V.A. 150, P r r r n ~ l t i t  House, Gunnershury Ave., London, W.4. Tel.: CHIswick 6431 
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LENNOX FOUNDRY CO., LTD. 
Tantiron Foundry, Glenville Grove, London, S.E.8 

A Y E S  

IMMEDIATE DELIVERY 
OF STOCK SIZES 

I \Yr~tc  PIC o r  cnl l  Tor prlcu list 
r ~ l d  d r t n ~ l ~  of any \izs of rank in 
u,hich  yo:^ .trc ~otcrr\tcd. 
( 11,1101 \lu,Al,,,:,! \, , .1. 1,>/! /or b~br . , ,  
!,!i,, ,,,,,I,, , ,,,,I 
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Advertise in 
The Chemical Age, 
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Britain and most countries 

overseas wherever chemistry 1 
i \  applied to ~ndustry. 
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AToMISATIQ N. 
If you w ~ s h  t o  d~stntegrate a I ~ q u ~ d ,  
there IS l l tt le Y S U  can do about 
chang~ng the phys~cal properties o f  
the l ~ q u ~ d  except t o  heat ~ t .  

e 

The ~ n ~ t l a l  stage o'acom~satton 
Exposure I macro second 

BUT 
YOU can do someth~ng about your 
atomlslng plant. You can consult 
URQUHART'S (1926) LTD. who have 
been manufactur~ng Atom~sers for 
over twenty-five years. S~ngle o r  two- 
f l u ~ d  atomlsers from I-lb. t o  2,000-lbs. 
of l ~ q u ~ d  per hour. 

LET URQUHART'S SOLVE YOUR 
ATOMISATION PROBLEMS 

Also manufacturers of Fuel 011 Burn- 
Ing Equ~pment for all purposes 
~nc lud~ng  Combust~on Chambers 
rated at lo6 B.Th.Us per cub~c foot 
per hour and w ~ t h  posltlve control 
of cornbust~on cond~t~ons. 

Urquhart's (1926) Ltd 
33, Chase Road cQl Albron Dockyard 
London, N.W. I0 Br~sto l  I. . < I d 1 4  . 
Elgar 3331. Brrstol 23050. 

lp_l3 
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Thermometers . . . .... .... -... 

for  a l l  Loboratory Purposes 

Specially designed Thermometers fo r  all Laboratory purposes. 

Engraved-on-Stem mercury and spir i t  filled Glass N.P.L. Certified 
Thermometers. 

Fahrenheit and Centigrade Ranges. High Precision Thermometers 

Indelible Engraving resistant made t o  Standard Specifications for 

t o  the action o f  oils Scientific Research. 

Short Range Short Stem, Calorimeter and Secondary 
Standard Thermometers. 

Glass Sheathed Insulated Thermometers for Chemical purposes. 
recision Hydrometers for Density, Specific Gravity & all Arb i t rary  Scales. 

Telephone : G. H. ZEAL LTD. Telegrams : 
L I B E R T Y  Z E A L D O M ,  
2283/4/5/6 LOMBARD ROAD, MORDEN ROAD, LONDON, S.W. 19 LONDON 

Homogenisers and Blenders 
The three MSE Blenders cover a l l  laboratorv 
mixing, macerating and homogenising requ'rements 
and have been specially designed for Inborator~ use. 

MSE " ATO-MIX 800" : For quantities up to 
800 ml. Stainless steel blending and cutting 
.~ssembly turns a t  6,000 or 12.000 r.p.m. (TLIII 
speed), under load. The ideal general-purpose 
macerator and mixer. C r t ~ t r r .  

VSE " ATO-MIX 100 " : For semi-micro work. 
The motor base is interchangeable with the 
" ATO-MIX 800," hut the monel metal con- 
tainer has a norking capacity of from 25-350 ml. 
A screw lid completely seals the contents during 
miking. ( L c f i . )  

WSE HOMOCiENlSER : A " top-dr~ve " nilcro- 
Iiomogen~ser o f  10-100 ml. capacity. The speed 
1s infinitely variable up to 14.000 r.p.m. (Riql l t . )  

MEASURING & SCIENTIFIC EQUIPMENT LTD., SPENSER STREET, LONDON S.W.1. 
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Marchon Products. L td  Cover Three 
Markland Scowcroft, Ltd. 144 ( Wallach Bros., Ltd.  

Measuring & Scientific Equipment. Ltd.  15 1 
Wel ls .  A. C.. & Co.. L rd  

102 
Cover O n e  

Metropol i tan-Vickers Electrical Co.. Lrd. 
Cover Four 15 1 

The Kestner organisation serves many indus- 
tries. I n  fact, wherever chemicals are manu- 
factured o r  used it is more than l ikely that  you 
wi l l  f ind some Kestner plant-it may be a 
s t i r re r  o r  o ther  small item-it may be a large 
spray dr ie r  o r  t he  ent i re process plant. 
Whatever it be, large o r  small, you w i l l  find it 
doing " a good job." 

/f y o u  a r e  needing new plant, K e s t n e r s  c a n  h e l p  
you on any of t h e  f o l l o w i n g  sub jec ts  : 

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 BURNERS 

Kestnergs 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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