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EDITORIAL

British Industries Fair

N Monday next the 20th inst. the British Industries
O Fair for the year 1933 opens at Olympia and the
‘White City in London and at Castle Bromwich
in Birmingbam and it will be duly honoured by state
visits by a number of distingnished people and by
unofficial visits by a much larger nnmber of people
whose importance is derived from the fact that they
are buyers of British goods. So far as we can judge
from the official notices about the Fair and from the
accounts of the exhibits furnished to us by the exhibitors
the Fair this year will be as full of interest and beauty
as its many predecessors. Fairs of this sort are a
novelty in Great Britain, and a very pleasant and
useful novelty too. They derive their inspiration and
world-wide imporfance in the main from the Depart-
ment of Overseas Trade but this department has been
nobly assisted, so far as Dirmingham is concerned,
by the energetic Birmingham Chamber of Commerce
and so far as London is concerned by the activity
of several powerful organizations one of which, the
Association of British Chemical Manufacturers, is
particulatly dear to the hearts of chemists, {or it has
done much during the last sixteen years to promote
the prosperity of the chemical industry of this country.
Those who visit the exhibits of chemical manufacturers
and of manofacturers of chemical plant at tbe Fair
will be greatly impressed by the many movel features
that indicate our recent progress in both these indus-
tries. The organization of these sections in the Fair
has always been a matter for sincere congratulation and
the visitors to the Fair and the readers of this JoURNAL
should be very grateful for the trouble taken on their
behalf and for the zeal and skill that accompanied
such trouble, In former vears we used to thank and
congratulate the Association of British Chemical Manu-
facturers in general and Mr. Wooleock in particular.
During recent years gratitude should be equally displayed
to the Association in general and to Mr. Davidson Pratt
in particular. It is only our slavish adherence to
Pprecedent that prevents us from mentioning by name
8everal distinguished Civil Servants whose labours
have contributed so much to the usefulness of the

Fair and the comfort of the visitors,

Hydroquinone

The eamera has been so much an everyday possession
of most of us that it is of no little interest that the
slogan " you press the button and we do the rest ™ is
hecoming not only venerable bur, what is more import-
ant, all-British in its import. Thanks to the labours
of Sir Herbert Jackson and his numerous associates
in the field of optical glass. the lenses of our cameras no
longer have to be supplied from abroad, whilst for some
time films and emulsions have beeu made in this
conutry : it was only for some of the ingredients of the
developer that we have had perforce to eross the scas.
At this vear's British Industries Fair there is shown
at the stand of the Association of British Chemical
Manufacturers an exhibit of hydroquinone to signify
and commemorate the manufacture of this chemical
for the first time in England. This is in accord with
the practice of tbe Association of British Chemical .
Manufacturers, begun at the suggestion of their Chair-
man of Council, to display each year the outstanding
achievement in the production of new chemicals.
Hydroquinone is not one of the chemicals with a long
and fascinating history. TFirst prepared by {‘aventou
and Pellotier of quinine fame, and subsequently by
Wahler, it has Leen more of theoretical than of practical
interest, especially in view of its relation to quinone and
the theories of quinoid struetnre and its bearing on
colonr formation.  As a glucoside it is known as arbutin,
and is widely distributed in plants, particularly in the
pear and allied species, and in the heaths : it is & power-
ful antiseptic, though its precise function in plants is
not known. Our moors and orchards may thus claim
priority over the chemical manufacturer in effecting the
synthesis; but once again cosl tar has beaten the
plant as a source of an industrial organic compound, and
we would have it so, for it would be & sad thought were
we to have to destroy the moors in order to obtain the
material to develop our photographs. Few legislative
mesasures designed both to protect and to develop
industry have been attended with a greater measure of

. success than has the Safeguarding Act in its application

to the fine chemical industry. Within s few years there
has developed out of a few firms who were hard pressed
to hold their own in a restricted range of products, a
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powerful industry with world-wide eonnexions. freely
competing in Empire and overseas markets. The
range of British made products is now a wide one and
new onies ate constantly being added, as in the instance
we now cite. It is understood that the hydroguinone
market is a valuable one amounting to £30,000 per
annum : this in itself is a substantial item to avoid
having to send abroad to the detriment of our purchasing
power of more vital necessities.  The chemical indastry
afiords an example of the advantages of scientific and
cooperstive effort. in that its progress has been
achieved with the goodwill of the customer and not at
his ¢xpense.

Rubber Research

Tt seems that there is u grave danger that the Research
Association of DBritish Rubber Manufacturers will
come to an end i the pear future. The Association
was founded in 1919 and has o membership of eighty-
)ix firms, bui the provision of the neceessary finunce
has become very diffieult during the last few years.
Rubber has fallen to a very low price and some firms
tind that it ix a hardship to provide funds for research ;
other firms find it convenient to do their own research,
and though they are willing to contribute to the eost
of the Association thev feel that such contributions
should be made on a wscale proportionate to the mag-
nitude of 1he interest of the firm in the consumption of
rubber. A scheme has therefore been devised for a
levy of one forty-fifth of a penny per pound on all raw
rubber imported into this country.  The majority of the
firms assisting the Association favour such a scheme
but some firms do not. and legislation seems to be the
only means of achieving the desired result. Whether
such legislation can be forced through Parliament at
the present time seenis to be a little doubiful. and it has
been Teptesented to us that there is no other possible
way of keeping the Association in existence. We are
aware that large firnp who must maintain their own
rescareh organisations sometimes feel that their support
of a Rescarch Association common to the whole industry
puts them in a delicate position. When directors
feel that their dutv to their shareholders conflicts with
their duty to the industry as a whole they are bound
10 give the preference to their own shareholders. Onthe
otlier hand. there are many problems of a fundamental
nature that can be more economically and more expedi-
tiously carried out by the industry as a whole than by
any one unit, and it cannot be dented that the Research
Association of British Rubber Manufacturers has already
done a great deal of really valuable work. It would
be a pity if its activities came to an end or were greatly
diminished, and the chemical industry as a whole 1
largely dependent on research of all kinds for its pros-
perity. On the broadest grounds all chemists will
desire that research shali grow and flourish; as we
lack that knowledge of the details of the organization
and finance of this particular Association that is neces-
gary to the formation of a sound judgment on any
scheme for its maintenance we can only hope that these
who know the facts and are directly concerned with the
great rubber industry will be abie to take the steps that
promise to make that industry as successful, and profit-
able, and scientific as is possible,
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A NOTE ON THE VISCOSITY OF CELLULOS
ACETATE SOLUTIONS

By T. E. ELLISON

The formation of acetone-soluble cellulose acetat:
such as i used in the manufacture of “ acetate silk,
by the acetylation of cotton linters with acetic anhy
dride in the presence of sulphuric acid and a diluent
¢.g.. acetic acid, is a complex process. In the firs
stage cellulose triacetate is formed, having an acetyl
value of approximately 62-5%,. That is to say, complet
acetylation 13 effected, o far ay is practically possible
but the product is not free from combined sulphuri
acid, and the essential mechanism of the process involve
the formation of cellulose sulphates and interaction ¢
these with acetic anhydride, reaction proceeding i
this way until almost the whole of the hydroxyl group
are acetylated. At the same time chain-fission occurs t
an extent depending more on the temperature than o
any other single factor. In the second stage, water i
added to the cellulose triacetate dispersion to decompos
the excess of acetic anhydride (necessarily present ¢
bring the first stage to completion) and in sufficien
excess to form about 3% by weight of the total solven:
Sodium acetate may also be added to neutralize par
of the sulphuric acid. Under these conditions, at abou
20° €., the triacetate slowly hydrolyzes. Combine
sulphuric acid is very largely but not completel
eliminated, and when the acetyl value has fallen t
about 56°%, the product is precipitated, washed, an
treated with very dilute boiling sulphnric acid (* stabilis
ation ). All but traces of eombined sulphuric aci
are removed in this process and further hydrolys
occurs, reaction heing stopped when the acetyl valu
has reached, say, 54%,, as determined by the so-calle
chloroform plasticity test (the behaviour of the produc
in pure chloroform being strictly dependent on tk
acetyl value). During the second mam stage of th
manufacture (“‘ hydratizing ') there is then a loss ¢
acetyl-radicles, elimination of sulphates, and furthe
some degree of chain-fission. Small temperature change
during acetylation and hydratizing have a marke
effect on the viscosity (in any solvent) of the product.

1t will be evident from this description, that ther
will be considerable practical difficulty in the way ¢
an attempt to show that the viscosity in acetone, f
example, of a secondary cellulose acetate bears an
clear relation to the viscosity of the initial cellulose
determined by some simpler method of dispersion, ¢
for example in cuprammonium. Cellulose acetal
technologists have indeed long doubted whether the
is any such clear relation and 1t has only recently bee
stated (Wermmer, Celluloschem., 1981, 12, 320; 1
1932, 51, 302) that the viscosity of a solution of acet;
cellulose has no relation to the viscosity of the cellulot
from which it has been prepared. It is however th
purpose of this paper to bring evidence to the contrar

Disregarding the  association theory ” of the cor
stitution of cellulose and interpreting its bebaviour alor
the lines of Haworth’s chain-theory, it is clear that tt
viscosity of any dispersion of cellulose or cellulos
derivative whatever must be related, however remotel
to the average chain-size of the cellulose from which
wes formed. It has recently been shown for examp
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hy Okada and Hayakaws (Cellulosechemie, 1931, 12,
153) that the viscosity of cellulose nitrate in acetone
solution is related to that of the original cellulose in
cuprammonium. In the formation of cellulose acetate,
patticula,r]y if the reaction is carried as far as the form-
ation of the secondary or acetone-soluble acetate, the
number of factors having an effect on the viscosity of
the ultimate product are so many and so difficult to
control, that the relation to the viscosity (in. say,
cuprammoniumm) of the cellulose used is likely tv be
cntirely obscured. By measuring the viscosity however
at the primary or triacetate stage a considerable
simplification is effected, and by suitable choice of
ronditions it is possible to obtain easily reproducible
viscosity figures. These have been compared with
the viscosities of the cellulose samples used when dis-
persed under standard conditions by the xanthate
process. The methods used and the results obtained are
cutlined below. It was immaterial whether this method
ot the cuprammonium method was used, and the viscose
method was chosen on account of its simplicity, Kiing
and Seger’s procedure (Pap.-Fabr., 1929, 28, 433) being
tollowed with slight but not material modifications.
Considerable experience with the xanthate method
hid shown that the results are very closely connected
with those obtained by the cuprammonium viscosity
process. It should be stated that the acetate viscosity
process was devised as a routine method of analysis,
for control purposes in the manufacture of cellulose
acetate.

ACETYLATION PROCESS FOR DETERMINING TBE
ViscosiTy oF CELLULOSE

The sample of cotton linters is thoroughly mixed
and left for 24 hrs. in a box at room temperature for
the moisture content to become uniform. A portion
is then taken for a moisture estimation (loss of weight
in 6 hrs. at 103° C. 4 2°), and the equivalent of 3 g. of
dry linters weighed into & 200-c.c. conical flask and
dehydrated during 48 hrs. in vacue over sulphuric
acid (Note 1). To 1000 g, of 8%, Ac,O (in HAc) is added
2:5 c.c. of concentrated H,80, (Note 2). Of this
mixture 97 +0-1 g. is added to the dry cotton, the
flask corked and left for 23} hrs. in the thermostat at
20° C. (Note 3). The flask is then removed and the
contents made uniform, withont coming into contact
with the cork by shaking round. Rather more than the
required amount is at once drawn into a viscometer,
which is returned to the thermostat and the level
adjusted. The viscometer is proteoted against the
entry of moist air. After exactly 24 hrs. from the
time the acetylation mixture was added, the time of
flow is measured. The relative viscosity is given as
the time of flow in seconds.

In using this process all measurements were carried
out in a British Eugineering Standard Viscometer,
No. 4 size, with a castor oil time at 20° of 9 min. 15 secs.

The density of the acetate solutions is 1-066 at 20°.

Note 1. Moisture content.—It is essential in these
neetylations for the cotton to have o fized moisture
content, as is shown by the fact that a sample with a
moisture content of 2+7%, bad a time of flow of 193 secs.,
whilst with moisture content reduced to 0-5%, the time of
flow was increased to 260 secs. The cotton must be dried
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at & low temperature, since drying at 100° appears to
close the capillary entrances to the fibre. Whether or
not this is the correct explanation, such cotton has a
very slow rate of reaction, and the effect persists even
after exposure to moist air ; so that cotton for acetylation
must never he exposed to high temperatures. (It is
interesting to compare this effect with the action on
cotton of cold concentrated caustic alkali solutions
which have a profound inhibiting effect on acetylation.)
By drying in wacuo at Toom temperaturc over
sulphuric acid the moisture is largely removed without
the rate of reaction being lowered. In these experimeuts
the moisture content was reduced to about 0-7%, the
weight of the cotton (3 g. when dry) being 3-02 +0-005 g.

Note 2. The acetylation misture.—(e) Shawinigan
acetic acid (99-2—-99-79% HAc) is distilled with
K,Cr,0,,H,80, and sufficient Ac,0 to combine with
the H,0 in the HAc, the distillate anslysed and made
up to 8%, Ac,0 Ly addition of the required weight of
Ac,0. The distillation serves to remove formic acid
and other impurities. Tt is very necessary to use a
pure acetylation mixture, as quite small amounts of
impurities can completely upset the results if they are
able to react with the catalyst, whose concentration in
the reaction mixture is only 0-45%,.

(b) The amount of H,80, used admits of variation
within certain limits. The most favourable concen-
tration is such that the H,80, present is about one-
seventh of the weight of the cellulose. With between
one-fifth and one-eleventh it has been found that
acetylation will proceed normally at 20° C. Lower
values have not been examined, but if the weight of
sulphuric acid is raised to one-third of that of the
cotion, insoluble sulpho-acetates are formed. Whatever
amount is used must be added accurately, as the
following figures show, the standard method being used
and the Ho80, content alone varied.

Weight of catalyst (g.) 0-63 0-5¢4 0-45 0-36 0-27
Time of flow (secs.) 183 250 368 879 737

As small volumes of H,80, cannot easily be measured
out accurately, 2-5 c.c. is added to 1000 g. of the 89,
anhydride. This volume of acetylation mixture suffices
for as many acetylations as the analyst can conveniently
start on one day and complete on the next,

(¢} The H,80, and Ac,0 in the acetylation mixture
react slowly, probably to form acetyl-sulphuric acid,
which differs from H,80, in its catalytic activity. It
is in consequence impossible to make up a stock
acetylation mixture. The catalyst is preferably added
shortly before acetylation is carried out. The following
figures show how the apparent viscosity of a cotton
sample varied with the age-of the acetylation mixture.
Age o (days) O 5 14
Time of flow w (seca)) 222 243 211

This slow inecrease in apparent viscosity has been
found to continne for much lomger periods—7 weeks
in one set of experiments. This rate of change is not
enough to introduce any difficulty in routine estimation,
the error introduced at the end of 8 hrs. being less

“than the average experimental error. A fresh acetyl-

ation mixtute must however be made up each day.
(d) Each acetylation is carried out with about 2 g.
of Acj0 in excess of the theoretical quantity. A slight
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excess i essentinl. The anhydride content of the
mixture requires to be accurately adjusted, as the
viscosity veries rapidly with alteration in this factor.
Thus with 8-0% and 12:6% of Acy0 a sample had
a time of flow of 138 and 240 secs. respectively. If
sufficient water is added to decompose the excess of
aphydride after acetylation is complete, the second
dispersion retains its enhanced viscosity, showing that
we are dealing with a true incrense in the viscosity
of the celluluse triacetate, and not an apparent increase
due to alteration in the composition of the solvent.

(e) A convenient method for the estimation of
A0,0,HAc or HAc—-Ac,0 mixtures is to add about
5 g. to an excess of 2N carbonate-free NaOH and back

titrate \vithl:% H,80,, the NaOH being itself titrated

against N Hy80,. Preforably measurements are carried
out under constant temperature conditions, and if not,
the 2N and N solutions must be corrected for change
of volume with temperature. A burette calibrated for
a given drainage period and readings to 0-01 ¢.c. are
essential. Estimations of HAc should agree within
0-03%; and of AcyO within 0-29.

Note 3. Temperature of reaction.—With the standard
conditions chosen, acetylation is relatively slow. The
temperature of the reaction mixture rises gradually
from 20° C. to about 20-8° C. and slowly falls again.
In genoral the rate of acetylation with sulphuric acid as
catalyst is practically zero below 15° C, and it becomes
very rapid aud uncontrollable above 30° C. For the
atandard method 20° (. is chosen because the reaction
completes itself without any shaking or stirring within
24 hrs. (making it suitable for routine work), and any
important temperature change is avoided during trans-
ference from reaction-flask to viscometer.

Viscose process for determining the viscosity of celluose.
—The equivalent of 0-9 g. of dry cotton is treated with
10 c.c. of 17-5%, NaOH at 20° C. for 2 hours, the ¢xcess
alkali removed on a sintered-glass funnel, and the
sample pressed out between filter papers until the

Viscosity of cotton celluleso
Viscose mothod Aeetate method
Poines Seoonds

105

130

135, 138

152, 157

190

190

187, 192

196

192

219

231

243

246, 250

256

258

weight is 3-1 4-0-00 ¢. It is transferred to a 250-c.c.
glaas-stoppered bottle and left for 6 hours at 20° C.
with 0-7 c.c. C8,, after which 100 c.e. of 49, NaOH is
added and the hottle left without shakimg for 162 hours
at 20° C. Daring the next 15 minutes the dispersion
is well mixed with the aid of a glass rod, trapsfarred
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to a No. 2 B.E.S.A. Viscometer, and the time of flow
at 20° C. measured exactly 17 hours after the addition o
the 49, NaOH.

Then * Apparent viscosity *' = 2 ;A poises

where A = time of flow of viscose and
B =time of flow of aniline at 20° C.

Viacosity estimations.—The viscose and acetate vis
cosities as obtained by the methods described, of 1
samples of eotton linters—originating from five difieren
commercial sources—are shown in the table in the
previous column.

Discussion oF RESULTS

Although the agreement is not everywhere exact
the table reveals a clear relationship between the twi
sats of viscosity figures. The enly possible explanatios
of this relationship is that the viscosity in both case
directly depends on the degree to which the cellulose i
degraded, or the extent by which the average particle
size is reduced, by the various physical and chemica
treatments through which the cotton linters passes i
preparation. There is no reason therefore to suppos
that cellulose acetate dispersions are in any way anoma
lous. As with any other cellulose dispersion, th
viscosity of the solution is directly related to the degre
of degradation of the cellnlose from which it was pre
pared, using the term ** degradation ” to mean hydrolyti
fission of the cellulose chain. The effects of oxidatio)
have not been studied.

It will be noticed that the relation between the viscus
and acetate viscosities is not a straight-line relation
Between the top and bottom of the table the viscos
viscosity has increased 9 times and the acetate viscosit:
only about 24 times. The reasou for this is not clear!
understood, bns it is evidently connected with the fac
that active degradation is going on during the processy
used for estimating the viscosity and that this 18 greate
in acetylation than in xanthation. In the acetylatio
method the viscosity at the time of measurement in th
above process falls at the rate of about 5%, per how
But until more is known of the relation between particl
size and viscosity, a full explanation cannot be given.

It should be remarked that the rate of acetylation ¢
all the samples of cotton linters examined was, so far u
could be observed visually, very much the same. Ifi
were not 30, no purpose would be served by comparin
the viscosities after a given time as in the above methot
and the only possible method of comparison would be t
measure the viscosities at the point of complete acetyls
tion, & point by no means easy to determine at a
accurately, without disturbing the solution. In usin
this method for example for studying the effect on th
viscosity of various so-called pre-treatment processef }
was necessary to carry out the viscosity measuremen
at the point of complete acetylation, as these processe
in general greatly alter the rate of acetylation.

The work described was earcied out in 1929 in th
Inboratories of the British Acetate Silk Corporative
Ltd., and the author is indebted to Dr. F. W. Stoylt
B.A., BSc, and to Mr. G. A. Edwards, B.A., BSe,, o
their interest in the work, and to Mr. G. W. Cowdre
M.8e., for carrying out the viscose viscosity estimation’
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BRITISH VEGETABIiETI;?ARCHM.ENT MILLS,

It is now eighty years since vegetable parchment was
discovered, for it was in 1853 that an Englishman,
W. E. Guine, found that by dipping a sheet of ordinary
white paper into sulphuric acid and then washing in
eold water it was ch d to a translucent tough
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and resinous material. This cellulose is received in the
mill in the form of pulp, rather like blotting paper,
and this is soaked in water and agitated in ** beaters '
which disintegrate the fibrous aggregates so that on
subsequent dilution a milky suspension of minute fibres
is obtained. A paper is then formed by allowing the

g
material resembling true parchment made from goat-
skin. Yet it is only during the last few years that this
parchment has been manufactured on an extensive
commercial scale in this country. This is surprising,
for the non-porous property of snch parchment makes
it ideal for packing greasy foodstufis such as butter and
lard, moist materials such as sausages and ice-cream,

I to run ou to one end of a travelling band of
fine wire mesh in & special paper-making machine. The
water drains through the mesh and the fibres ure
deposited on it, being then partially dried by air deawn
through the mesh, so merging to form a sheet of m e
which is run off at the farther end of the travelling 3
from whence it is taken throngh a series of steam-heated
drying eylinders nltimately to form a roll of paper con~

Avrial view of Nortifieet Mills

and a hundred and one other articles ranging from cocoa
and casein to tobaceo and chemicals, for which _the
prevention of the aceess of air and moisture is essential.
Yot if this country has been tardy in manufacturing
vegetable parchment, whilst every ...Ot‘her European

taining some 10,000 yards. This paper must be of the

utmost purity, with complete freedom from mechnnical

flaws, in order that the next stage of parchmentisi

may proceed efficiently and without a hitch, and thongh

soft and absorbent, this' paper must bave sufficient
1 } 3, O !

country was p it in ap q we
can perhaps congmmi'ste uurseTves for having now in
the British Vegetuble Parchment Mills at Northfleet a
unit of production which is as up-to-date and bigger
than any other unit of its kind in the world. Recently
we had the pleasure of going throngh these mills i
company with Mr. James Strachan, manager of the
works, whose connexion with the paper industry goes
back more than thirty years to a time when he was one
of the three chemists employed in the industry, and we
found the visit very interesting,

The basic from which the vegetable parch-
ment is made is pure white p

is derived fram wood pulp,

ulose even more pure -
than that used in the manufacture of artificial silk ; it

gth to go through the p without,
amige.

A roll of the paper is now transferrad to one of the
four parchmentising machines, by which it iz first of all
taken through a bath of strong sulphuric avid, which
is of speaially pure quality, free arsemie, singe mush
of the paper is eventually used for food packaging.
From the acid bath the p&:r passes through acid-proof

b

d

rollers which squeeze out _
actnally immersed in the acid only for a second or two,
the action of the acid being physical rather than chemical,
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after the final traces of acid have been removed by
water sprays, the parchment is dried by steam-heated
rollers. In this way a roll of vegetable parchment is
obtained which is three to four times as strong as the
original paper, whilst it is now completely proof against
the passage of water, air, and oil. The four machines
in the mill have a capacity of some 300 tons of parchment
per week.

In this account it has been possible to give only a bare
outline of the process, but considerable care and skill
have to be exercised by the operatives on both the paper-
making end parchmentizing machines to maintain the
desired specd, tension, etc. necessary to produce a
uniform product of specified weight. Some of the parch-
ment is taken to further stages to make it suitable for
apecial purposes: thus some is made more pliable by
washing with glycerin, some may be glazed or waxed,
impregnated with antiseptic material, or dyed to
attractive shades. By far the greater part of the parch-
ment is used however without further treatment for
packing oily foodstuffs such as butter and lard, and for
this reason the factory is maintained in a state of spot-
less cleanliness that one mainly associates with food
processing works. Great care is taken in handling,
when the rolls of parchment are cut intv large sheets,
each of which is examined for flaws, and then ™ guillo-
tined " into smaller sheets ready for the packing trade.
The work of the mill does not stop at this pomt, for
these sheets may be folded in special machines to
desired shapes, or printed in bright colours with
customers' designs—a very attractive effect being
obtained. Finally the sheets are packed, in cases for
the home market, or in steel-bound bales for export.

Chemists will be interested to know that the staff
of the mills includes, for process control and research,
seven chemists. In addition to the well-equipped
laboratory, there is also a testing house in which the
various grades of parchment are periodically put through
variety of test under tensile, folding, and tearing
strain, to ensure that they are up to standard. We were
interested to hear from Mr. Strachan something of a
eulogy of the British manufacturcr. The original plant
installed in the factory was obtained from the Continent,
but recent additions to the plant have been designed on
the spot, and constructed throughout of British mate-
rials. Lead-covered wooden structures have given place
to rubber-lined brickwork, unsatisfactory tiled fioors
bave Dbeen replaced with really acid-proof brick, and
. improvements in the power transmission and its opera-
tion have made the newer parchmentizing machines far
more cconomical und productive than those originally
installed.

CANADIAN MINING
Until recently Canadian coke was made exclusively
from imported bituminous coals, but tests carried out in
the Fuel Research Laboratories at Ottawa have demon-
strated the suitability of Canadian coal for the produc-
tion of a satisfactory coke. Many plants are now using
anadian coal exclusively for the production of gas and
coke, while others, operating under more difficnlt
conditions, are using proportions, varying from 35%
$050%
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SOCIETY OF CHEMICAL INDUSTRY
OFFICIAL NOTICES

British Industries Fair. Members visiting the
British Industries Fair at Olympia which opens next
Monday, February 20, are reminded that the Society’s
Stand Number iz A.14 in the Chemical Bection.

The Stand will make an excellent rendezvous while
visiting the exhibits and it should be noted that the
Society's telephone number at the Exhibition is Shep-
herds Bush 4745. The Society has no admission tickets
but cheap railway vouchers may be obtained from the
General Secretary.

MEMBERS ELECTED
February 10, 1933

Aufenast, Frederick, The Hver
Hercules Place, Holloway, N.7.

Davies, Trefor, Bantam Products, Ltd.,
FLeeds, 12. Works manager.

Dhingra, Das Ram (Dr.), /o Lloyds Bank, The Mall,
Lahore, India. Lecturer in F.C. College, Lahore,

Dove, Allan Burgess, 31, Bast 19th Street, Hamilton,
Ontario. Chemical engineer.

Fraser, Hugh Bouvard, British Drug Houses, Lid,,
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FOOD GROUP

The meeting of the Food Group of the Society at
Burlington House on February 8 took the form of a
joint discussion with the Institute of Metals on  The
Use of Non-Ferrous Metals in the Food Industry.”
br. L. H. Lampitt, chairman of the Giroup, presided,
and extended a cordial weleome to the Imstitute of
Metals. Of the speakers who had promised to take
jurt in the discussion, Dr. Ulick R. Evans was unfortu-
iutely prevented by illness from bemng present. Mr.
Donald McDonald was also unable to attend, but a
paper by him was read.

The discussion was opened with a joint paper by
T. N. Morris and J. M. Bryan, of the Low-Temperature
Research Station, Cambridge. In the first part of this
paper, which was illustrated by a number of slides and
photographs, Mr. Morris said : .

In considering the non-ferrous metals in connexion
with the food industry let me first of all mention some
uf the typical uses for which such metals are required.
They are required for heating-pans—nsually steam-
lacketed, autoclaves and evaporators, heating coils and
«teamn nozzles, pipe lines and tronghs, tanks, pumps
and taps, filling machines, mixing machines, moulds and
rutting tables and cutting machines, centrifuges, filters
and strainers and containers and wrapping materials for
storage and {ransport. The metals available are copper,
aluminium and nickel as pure metals; then there are
a number of nickel and copper alloys snch as monel
tuetal, of nickel and chromium, german silvers, phosphor-
bronzes, brasses, various aluminium alloys and solders.
Also, since they usually contain between 20—30% of
nonferrous metals, we are entitled to mention the
sfmpless steels, and, finally, we have to consider coatings
}Jf iin or silver on copper, tin on iron, mickel and cbfmm-
um on copper or iron, and aluminium and zine ox iron.
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The food materials with which these metals will come
in comtact may contain organic acids such as citric,
tartaric, malc, lactic, ncetic and amino acids, fats,
essential oils, amines, and salts of organic acids. Common
salt and traces of otber inorganic salts may be present
either in neutral or acid solution and, occasionally,
mineral acids and alkelis, although they may be
removed from the final product, may be used for certain
processes. There may also be organic sulphur com-
pounds. The contact between food and metal may be
either short and intermittent or prolonged, sir may be
present or almost absent and the temperature may be
high or low. There is thus a very wide range of condi-
tions which one canmot hope to deal with in a short
paper, but which must be taken carefully into considera-
tion in choosing a metal for any particular process. In
considering the use of a metal we have, to put it briefly,
to concern ourselves with the physical characters, the
registance to corrosion, the toxioity of the metal and its
effect on the food.

From the purely physical point of view it is found
that while a metal like tin has a somewhat limited use
owing to its soft nature, many of the other materials will
serve for the same type of plant; eg. copper is very
suitable for steam-jacketed pans, evaporators, auto-
claves and tanks, since it is sufficiently strong for these
purposes and is easily worked. Aluminium, nickel,
monel metal and stainless steel are also used for similar
purposes since each metal has special featuros which
may render it most suitable for the produect to he
handled.

The same metals are available for evaporator tubes,
condenser tubes, steam coils and pipe lines. For steam
nozzles, pumps and moving party as in filling machines
cte. we have phosphor-bronzes, brasses and duralumin
and monel metal. For strainers and even filter-press
cloths we have woven fabricy of wire from copper and
monel metal or other copper nickel alloys, and for cutting
tables, cutting machinery etc. we have stainless steel.

Broadly speaking the metals just enumerated fall into
two main gronps from the point of view of corrosion :

(a) Those which are protected from the action of
acids, either by their position in the electrochemical
series, or by a high overvoltage of hydrogen on their
surface. Such are silver, copper, and tin, and perhaps
nickel,

(b) Those which owe their protection to a film of the
oxide of the metal which is insoluble and impervious
to acids. Such are chromium and aluminium. These
metals have the power of imparting a similar protection
to their alloys, hence the stainless steels and the
sluminium alloys come into tbis class.

If we consider the metals from this standpoint we
have a key to their bebaviour with food products.
There are of course special peculiarities outside such a
generalization with which we must deal later, but a
classification on these lines makes it plain that we must
avoid conditions in which copper or tin are in contact
for any length of time with acid foods in the presence of
air.

‘Where the protection is due to a film of oxide, as in

* the second class, there is a greater tendency for the

metal to break down under air-free conditions than
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when air 1+ present.  This is seen in an interesting way
in some of the stainless steels and chromium-nickel
alloy and alro to some extent with aluminium,  Heating
may also rause o breakdown of protection in acid
solutions and an oxide film may be penctrated and
destroyed by chiorine jons leaving the underlying metal
open to attack,

1 had almost placed nickel and its alloys in a third
or transitional class befween the other two, but I think
it should really be clussed with copper or tin. 1t has,
however, as Mr. Bryan will show. a greater tendency to
corrosion of the hydrogen-evolution 1ype in the absence
of air than cither of these metals, and it alko shows a
good deal of corrosion by cold citric acid in the presence
of oxy, in which it differs from metals of the second
class, viz., those protected by a film of oxide. Monel
metal, on the other hand, behaves more like copper,
but in our experience suffers slightly less than copper
in citric acid in the absence of air and about the same
in its presence.  Monel metal appears to be particularly
resixtant 1o brine, and on this account is used a good deal
io marine construction. It should therefore be valuable
with foods containing salt, although I do not know how
far it resists acid b[‘lm’\

As regards other considerations in the shape of special
peculiarities. we can consider features associated with
the amphoteric nature of cerfain of the metals, Alumi-
nium and tin readily form aluminates and, stannates
respectivelv with the alkalis, and this means in practice
that thev must not be cleaned with alkaline solutions
or allowed to come in contact wilh alkaline brines.
This i serious, especially in the milk industry, because,
unlike stainless steel, which is also highly recommended
for milk and s eaxy to clean, tin and aluminium tend
to Dbecome slightly coated with organic materials
whick arc somewhat dificult to remove and readily
set up bacterial contamination. The difficulty has been
overcome. however, with tin by cleaning with a solution
of tri-sodinm phosphate containing a little sodinm
chromatc and with aluminium by using sodium carbonate
containing sodium silicate. Tt has also been shown that
strong refrigerating brines will not attack aluminium if
they contamn sodium chromate. H these precantions
are observed either of these metals s excellent for
contact with milk ax, even if they should be attacked
slightly. they impart no bad flavour. Aluminium is
also very useful for meats, as it s stated by Seligman
that it is protected by fats and not at ked by milk or
meat containing fat, even in the presence of lactic acid
or salt. It is not recommended however, for strong
solations of gelatin, which may contuin salts but no
fat. Nickel and copper, un the other hand, are not
attacked by alkali- in washing hut are slightly attacked
by stearic and oleic acids, and when present in traces,
catalyze changes which bring about rancidity in fats.
For this reason these two metals and monel are not
highly favoured for milk unless heavily tinned.

With regard to toxicity, all the evidence points to
the fact that traces of many of the heavy metals are,
if not essential, at least beneficial in metabulism, and
that they are almost always present in plants and
animals, The conclugion is that none of the metals
mentioned as being generally used is likely to do any
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harny when taken in the quantities in which they oceur
in foods prepared in contact with them.

We come now to the consideration of the coating
metals viz,, chromium, nickel, silver, zine, alnmininm
and tin. Either silyer: -plated copper or double-silvered
copper, or indced solid-silver steam coils or pans are
useful for contact with strong organic acids. On the
whole it may be said that silver is well worth considering.
especially at present prices, where specisl corrosion
troubles exist. Zine as a costing for iron is useful
where there is no contact with weid. It is not to he
recommended for fruits or mitk. Tin is by far the
most important metal for coatings at present used in
the food ndustry. Jts chief use i as a coating for mild
steel in the manufacture of tinplate cans, and for this
purpose it Lias at present no serious rival, at least among
metals.  Aluminium has been tried for fish and is said to
have proved satisfactory for sardines in oil, but reports
weTe 1ot 80 good with fish and tomato products especially
when salt was present. This material has, as stated
proviously, vet to prove itself. however, and meantime
tin-plate holds the field and is really an excellent material
for many products. No effort should be qp.;red to
improve the resistance of tin-plate to acid corrosion by
directing attention both to the tin-coating and the
steel-base and by attention to other matters which
Mr. Bryan will perhaps touch upon.

The paper was continued by Mr. T. N. Bryan, who
said :

The research on mctals at the Low-Temperature
Research HStation has been mainly concerned with the
spotlage problems of the canning industry, particularly
those due to the corrosion of the tin-plate contaimer.
The aim has been to make a systematic study of the
bebavionr of tin, iron and the tin-steel couple towards
a Lypical fruit acid, such as citric acid, and to determine,
as far as possible, how this is affected by the various
factors likely to operate in canning practice. Such
factors are the presence of air or oxidizing agents,
inhibitors and accelerators of corrosion, and other
substances like sugars which are likely to be present
in foods, the true acidity or hydrogen-ion concentration,
the relative areas of tin and steel exposed in the couple,
the nature of the steel base and the porosity of the
tin-coating.

Most. of the work so far has been carried our with
solntions of citric acid buffered with sodium citrate over
the range pu 2-4 to pH 5-5 at 25° C., which represents
a warm storage temperature for cans. The resnits
under these conditions have bronght out points in
connexion with the corrosion of tin and tin-plate which
are of interest to food packers and manufacturers.
These may be briefly enumerated as follows :—(1) It
has been confirmed, as stated in the opening address, that
tin suffers neghglble attack by citric acid in the absence
of air, but s severe]y attacked in its presence, the
amount of the corrosion depending on the amount of
oXygen present.

(2) In the presence of air the attack was generally
speaking most rapid at high acidity (low pm).

(3) Tin is most teadily attacked by oxidizing sub-
stances in solution, the amount of corrosion being
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proportional to the concentration of oxidizing material.
The hydrogen-ion concentration had an infiuence not
only on the rate of attack of tin but also on the efficiency
of the oxidizing substance as a corroding medium.
Tnitially, the rate of attack is greatest at high acidity,
but ultimately there is slightly more corrosion at low
than at high acidity. This is due to the fact that the
dissolved tin remained entirely in the stannous condition
at low acidity, whereas at high acidity some of the
stannous tin was oxidized to tbe stannic condition ;
consequently, for a limited constant amount of oxidizing
marenal there wax finally less corrosion at high than at
low acidity. i

(4) The rate of corrosion of tin was greatly increased
Ly the presence of a salt-like ferrous eitrate in solution
which conld act as an oxygen-carrier. This was
especially so at high acidity but was noticcable over the
whole py-range studied. Possibly iron may also affect
uther metals in the same way.

(5) Abrasion of the surface of the tin usually increased
the rate of corrosion. This increase amounted to as
niich as 32% with some of the samples. This is
importanl as apart from the action of abrasives in
wearing away the tin coating, it indicates that they
actually increase its susceptibility to corrosion. It isin
contrast, however, to the behaviour of metals lLke
copper and monel metal which show decreased corrosion
with a freshly-abraded bright surface. Hence it seems
that there is an actual advantage in cleaning the surface
ot these metals with an abrasive. Moreover, since the
rarnish on these metals is soluble they should always be
kept bright. Aluminium showed a little increase in
corrosion when freshly abraded.

Studies of the tin-stee] couple at different H-ion con-
centrations in the absence of air or with very little
wr present show that the rate of corrosion of the tin
increases with decreasing acidity while at the same time
the rate of corrosion of the iron deereases. With
increasing quantities of air the position of maximum
corrosion of tin gradnally sbifts until it becomes greatest
at high acidity and, as the corrosion of the tin increases,
it i~ usnal for the corrosion of the steel to show a corre-
spouding decrease. The hydrogen-ion concentration thus
haw a very important influence on the corrosion .of the
tin-iron couple and no doubt this explains how it is
thut slight adjustments in the acidity of certain canned
irgits have a great effect either, in increasing, or in
decTeasing the rate of formation of hydrogen swells and
perforations.

A further important factor in the behavionr of the
tin-iron couple s the effect of tin salts in inhibiting the
acid corrosion of iron. It has been shown that 2 parts
of tin per million, as citrate in solution, are nearly
su_fﬁcmnt, to halve the rate of corrosion of steel by citrie
ucid, and there seems little doubt that this is a powerful
influenee in increasing the resistance of tin-plate to
acids.  Certain organic inhibitors have a similar
effect and the addition of these is one line of attack
towards reducing losses in canming. Other promising
Lines of attack lie in the direction of suitable improve-
ments in the steel base and in the tin coating.

In our work on the effect of citric acid on & number
of metals in the absence of air over a period of immersion
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of 28 days and in the presence of air over a period of
immersion was 14 days. the samples of sheet metal
were partially immersed in a 1%, solution of citrie
acid after being cleaned with benzene and  boiling
alcohol. In most cases the effect of surface abrasion
on the rate of corrosion was studied. The corrosion was
studied at one temperature, viz., 26° C.

Stainless steels all showed excellent resistance in the
preseuce of air whether the surface had been freshly
abraded or not. In the complete absence of air, how-
ever, some of the samples corroded very badly after they
had been freshly abraded. A stainless steel of this type
does not appear to have a very wide margin of safety
and might prove very unreliable under works conditions.
A chromium-nickel alloy containing little iron showed
more corrosion in the absence of air than in its presence
but, in both cases, the fignres are very low and it would
almost appear that this is a very promising material.
Monel metal also showed very little corrosion in the
absence of air, but about the same as copper in its
presence. Nickel, like the chromium nickel alloy,
corroded in the absence of air: unlike the alloy ib
sbowed a considerable corrosion in the presence of air.
Copper gave good results in the absence of air.
With tin, there was little corrosion in the absence of
air and eonsiderable corrosion in its presence.  Tinned
copper was similar to tin—if anything the presence of the
copper reduced the corrosion of the tin slightly. Pure
silver gave splendid results under both conditions. It
is interesting, however, that both the silver-plated
copper and the double metal sifver (welded to copper)
have given a fair amount of corrosion of copper in the
presence of air.

Vith aluminium the difference between air-free and
air-present conditions is less than wirh most of the other
materials ; both it and the Al-Mg alloy are excellent
metals for & typical fruit acid at this temperature.
Fresh abrasion increased the corrosion a little but not
very much and it is noteworthy tbat the so-called anodic-~
ally oxidised material, which perhaps has better resist-
ance to atmospheric conditions, shows a greater loss in
weight in acid selutions than any of the other specimens.

Taking a general view of the resnlts the outstanding
features to remember are, first, the enormous, cffect of
air in increasing the corrosion of nickel, copper and tin
and their alloys and, sccond, the fact that air tends to
be beneficial with the other group of metals, chromium,
aluminjum, etc. where the protection is due to a film
of oxide. This particular research, however, only
covers the effect of § or 1% solutions of eitrie acid
at one temperature.

In the next paper, Mr. N. D. Sylvester, of Messrs.
J. Lyons & Co., Ltd., said :

In laboratory corrosion experiments consideration
must be given to the contamination of the food by the
dissolved metal and the destruction of the plant itself
by corrosive action of the food.

Among the factors which can affect the progress of
corrosion the following mey be mentioned : {2) Temper-
ature. (b) Presence or absence of oxygen, or gases
evolved by the food. () Relative motion between the
(d) Formation of filme on the
metal surface—either films which protect the metal from
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when air is present. This is seen in an interesting way
in some of the stainless steels and chromium-nicke!
alloy and also to some extent with aluminium. Heating
may also cause a breakdown of protection in acid
solutions and an oxide film may be penetrated and
destroyed by chlorine jons leaving the underlying metal
open to attack.

1 had almost placed nickel and its alloys in a third
or transitional class between the other two, but I think
it should really be classed with copper or tin. It has,
bhowever, as Mr. Bryan will show, a greater tendeney to
corrosion of the hydrogen-evolution type in the absence
of air than either of these metals, and it also shows a
good deal of corrosion by cold citric acid in the presence
of oxygen, in which it differs from nietals of the second
class, viz, those protected by a film of oxide. Monel
metal, on the other hand, bebaves more like copper,
but in our experience suffers slightly less than copper
in citric acid in the absence of air and about the same
in ity presence.  Monel metal appears to be particularly
resistant to brine. and on this account is used a good deal
in marine construetion. 1t should therefore be valuable
with foods coutaining salt, although I do not know how
far it resists acid brines.

As regards other considerations in the shape of special
peculiaritics, we can consider features associated with
the amphoterie nature of cerfain of the metals.  Alumi-
pium and tin readily form aluminates and stannates
respectively with the alkalis. and this means in practice
that they must not be cleaned with alkaline solutions
or allowed to come in contact with alkaline brines.
This is serious, especially in the milk industry, because,
unlike st teel, which is also highly recommended
for milk and is easy to clean, tin and aluminium tend
to become slightly coated with organic materials
which are somewhat diffieult to remove and readily
set up bacterial contanyination.  The difficulty has been
overcome, however, with tin by cleaning with a solution
of tri-sodium  phosphate containing a little sodium
chromate and with aluminium by using sodinm carbonate
containing odium rilicate, It has also been shown that
strong refrigerating brines will not attack aluminium if
they contain sodium echromate. 1f these precautions
are observed either of these metals is excellent for
contact with milk as, even i they should be attacked
slightly, they impart no bad flavour. Alumininm is
also very useful for meats, as it ix stated by Seligman
that it is protected by fats and not attacked by milk or
meat containing fat, even in the presence of lactic acid
or salt. It is not recommended however, for strong
solutions of pelatin, which may contain salts but no
fat. Nickel and copper, on the other Land, are not
attacked by alkalis in washing but are slightly attacked
by stearic and oleic ac and when present in traces,
catalyze changes which bring about rancidity in fats.
For this reason thesu two metals and monel are not
highly favoured for milk nnless heavily tinned.

With regard to toxieity, all the cvidence points to
the fact that traces of many of the heavy metals are,
if pot essential, at Jeast heneficial in metabolism, and
that they are almost always present in plants and
animals, The conclusion is that none of the metald
mentioned as being generally used is likely to do any
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harm when taken in the guantities in which they occur
in foods prepared in contact with them.

We come now to the consideration of the coating
metals viz., chromium, nickel, silver, zine, aluminium
and tin. Either silver-plated copper or double-silvered
copper, or indeed solid-silver steam coﬂslor pans are
useful for contact with strong organic acids. On the
whole it may be said that silver is well worth considering,
especially at present prices, where special corrosion
troubles exist, Zinc as a coating for iron is useful
where thete is no contact with acid. It is not to he
recommended for fruits or mitk. Tin is by far the
most important metal for coatings at present used in
the food industry. Its chief use is as a coating for mild
steel in the manufacture of tinplate cans. and for this
purpose it has at present no serious rival, at leagt aniong
metals. Alumintum has been tried for fish and is said to
have proved satisfactory for sardines in oil, but reports
were not so good with fish and tomato products especiallv
when salt was present. This material has, as stated
previously, yet to prove itself. however, and meantime
tin-plate holds the field and is really an excellent material
for many products. No cffort should be spared to
improve the resistance of tin-plate to aeid corrosion by
directing attention both to the tin-coating and the
steel-hase and by attention to other matters which
Mr. Bryan will perhaps touch upon.

The paper was continued by Mr. T. N. Bryan, who
said :

The research on metals at the Low-Temperature
Research Station has been mainly concerned with rhe
spoilage problems of the canning industry, particularly
those due to the corrosion of the tin-plate container.
The aim has been to make a gystematic study of the
behaviour of tin, iron and the tin-steel couple towards
a typical frmt acid, such as citric acid, and to determine,
as far as possible, how this is affected by the various
factors likely to operate i canning practice. Such
factors are the presence of air or oxidizing agents,
inhibitors and accelerators of corrosion, and other
substances like sugars which are likely to be present
in foods, the rrue acidity or hydrogen-ion concentration,
the relative areas of tin and steel exposed in the couple,
the naturc of the steel base and the porosity of the
Tm-coating.

Most of the work so far has been carried out with
solutions of citric acid buffered with sodium citrate over
the range pu 2+4 to pu 5-5 at 25° C., which represents
a warm storage temperature for cans. The results
under these conditions have brought out points in
connexion with the corrosion of tin and tin-plate which
are of interest to food packers and manufacturers.
These may be briefly enumerated as follows :—(1) It
has been confirmed, as stated in the opening address, that
tin suflers negligible attack by citric acid in the absence
of air, but is severely attacked in its presence, the
amount of the corrosion depending on the amount of
oxygen present.

(2) In the presence of air the attack was genecally
speaking most rapid at high acidity (low pu).

(o} Tin is most readily attacked by oxidizing sub-
stances in solution, the amount of corrosion being
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proportional to the concentration of oxidizing wmaterial.
The hydrogen-ion concentration had an influence not
only on the rate of attack of tin but also on the efficiency
of the oxidizing substance as a corroding medium.
Initially, the rate of attack is greatest at high acidity,
bur ultimately there is slightly more corrosion at low
than at high acidity. This is due to the fact that the
dissolved tin remained entirely in the stannous condition
ar low acidity, whereas at high acidity some of the
stannous tin was oxidized to the stannic condition ;
consequently, for a limited constant amount of oxidizing
material there was finally less corrosion at high than at
Jow acidity.

{4) The tate of corrosion of tin was greatly increased
by the presence of a salt-like ferrous citrate in solution
which could act as an oxygen-carrier. This was
especially so at high acidity but was noticeahle over the
whole py-range studied.  Possibly iron may also affect
other metals in the same way.

(5) Abrasion of the surface of the tin usually increased
the rate of corrosion. This increase amounted to as
much as 329% with some of the samples. This is
wnportant as apart from the action of abrasives in
weaTing away the tin coating, it indicates that they
actually inerease its susceptibility to corrosion. It is in
contrast, however, to the behaviour of metals like
copper and monel metal which show decreased corrosion
with a freshly-abraded bright surface. Hence it seems
that there is an actual advantage in cleaning the surface
of these metals with an abrasive. Moreover, since the
tarnish on these metals is soluble they should aiways be
kept bright. Aluminium showed & little increase in
corrosion when freshly abraded.

Studies of the tin-steel couple at different H-ion con-
centrations in the absence of air or with very little
awr present show that the rate of corrosion of the tin
increases with decreasing acidity while at the same time
the rate of corrosion of the iron decreases. With
increasing quantities of air the position of maximum
corrosion of tin gradually shifts until it becomes greatest
at high acidity and, as the corrosion of the tin increases,
it i~ usual for the corrosion of the steel to show a corre-
sponding decrease. The hydrogen-ion concentration thus
has a very important influence on the corrosion of the
tin-iron couple and no doubt this explains how it is
that slight adjustments in the acidity of certain canned
iruits have a great effect either, in increasing, or in
decreasing the rate of formation of hydrogen swells aud
perlorations.

A further important factor in the behaviour of the
tin-iron couple is the effect of tin salts in inhibiting the
acid corrosion of iron. Tt has been shown that 2 parts
o tin per milkion, as citrate in solution, are mearly
sufficient to halve the rate of corrosion of steel by citric
wcid, and there seems little doubt that this is a powerful
influence in increasing the resistance of tin-plate to
acids.  Certain organic inhibitors have a similar
effect and the addition of these is one line of attack
towards reducing losses in canbing. Other promising
lines of attack lie in the direction of suitable improve-
ments in the stee} base and in the tin coating.

In our work on the effect of citric acid on a number
of metals in the ahsence of sir over a period of immersion
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of 28 days and in the presence of air over a petiod of
immersion was 14 days. the samples of sheet metal
were partially immersed in a 19 solution of citric
acid sfter being cleaned with benzene and boiling
alcohol. In most cases the effect of surface abrasion
on the rate of corrosion was studied. The corrosion was
studied at one temperature, viz., 25° C.

Stainless steels all showed excellent resistance in the
presence of air whether the surface had been freshly
abraded or not. In the complete absence of air, how-
ever, some of the samples corroded very badly after they
had been freshly abraded. A stainless steel of this type
does not appear 1o have a very wide margin of safety
and might prove very unreliable under works conditions.
A chromium-nickel alloy containing little iron showed
more corrosion in the absence of air than in its presence
but, in both cases, the figures arc very low and it would
almost appear that this is a very promising material.
Monel metal also showed very little corrosion in the
absence of air, but about the same as copper in its
presence. Nickel, like the chromium nickel alloy,
corroded in the absence of air: unlike the alloy it
showed a considerable corrosion in the presence of air.
Copper gave good results in the absenee of air.
‘With tin, there was little corrosion in the absenece of
air and considerable corrosion in its presence.  Tinned
copper was similar to tin—if anything the presence of the
copper reduced the corrosion of the tin slightly. Pure
silver gave splendid results under both conditions. Tt
s interesting, however, that both the silver-plated
copper and the double inetal silver (welded to copper)
have given a fair amount of corrosion of copper in the
presence of air.

With aluminium the difference between air-free and
air-present conditions is Jess than with most of the other
materials ; both it and the Al-Mg alloy are excellent
metals for a typical fruit acid at this temperature.
Fresh abrasion increased the corrosion & little but not
very much and it is noteworthy that the socalled anodie-
ally oxidised material, which perhaps has better resist-
ance to atmospheric conditions, shows & greater loss in
weight in acid solutions than any of the other specimens.

Taking a general view of the results the outstanding
features to remember are, first, the enormous effect of
air in increasing the corrosion of nickel, copper and tin
and their alloys and, second, the fact that air tends to
be beneficial with the other group of metals, chromium,
aluminium, etc. where the protection is due to a film
of oxide. This particular research, however, only
covers the effect of § or 19 solutions of citric acid
at one temperature.

In the next paper, Mr. N. D. Sylvester, of Messrs.
J. Lyons & Co., Ltd., said :

In laboratory corrosion .experiments consideration
must be given to the contamination of the food by the
dissolved metal and the destraction of the plant itself
hy corrosive action of the food.

Among the factors which can affect the progress of
corrosion the following may be mentioned : {¢) Temper-
ature. (b) Presence or absemce of oxygen, or gases
evolved by the food. (c) Relative moiion between the
metal and the food. (d) Formation of films on the
metal surface—either films which protect the metal from
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further corrosion or those which prevent undue con-
tamination of the food.

1t is obviously neeessary, therefore, that the actual
practical conditions under which the metal is to be used
must be simulated, as far as i3 possible in all laboratory
corrosion tests, and the exactitude with which factory
conditions can be reproduced in laboratory experiments
largely determines their sphere of uscfulness.

The many metals which may be used in the food
industry and the numecrous foods with which they
may he brought into contact make this question u very
extensive one.  As would be supposed, the measurement
of the corrosion of metals by foods has reeetved a
considerable amount of attention, and there is a fairly
extensive literature on the subject. Nevertheless, each
separate investigation must be based on a consideration
of the actual working conditious, and the importance
of this is well llustrated by the use of nickel for certain
dairy equipment.

An ordinary Jaboratory test, in which nickel is partially
immersed in hot milk, would show the dissolution of a
relutively large amount of metal, and nickel behaves
similarly in practice under conditions involving aération
al high temperatures. It has been fonnd however,
that nickel is a suitable metal for the consiruction of
surface preheaters in the continuous pasteurization of
milk, and that only a minute amount of metallie
contamination occurs. On the other hand, much more
nickel is dissolved if this metal is used for the surface
coolers. The cxplanation is that in the first case cold
milk cones into contact with hot metal and & protective
film of proteiu substances is formed on the metal surface,
protecting it from the action of the milk. In the second
case, the hot milk comes into contact with cold metal
and no protective film is formed.

As an example of the complete investigation of a
practical corrosion problem, a paper by McKay, Fraser,
and Seatle (Amer. Imst, Min. and Met, Engineers,
Tech. Pub. No. 192) may be mentioned. The work was
carried out for the International Nickel Co., on the
resistance of nickel and monel metal to corrosion by
milk. The paper is divided into three sections:
(1) Laboratory tests. (2} Plant experiments. (3) Dis-
cugeion and conclusions. In the laboratory, metal
specimens were exposed to the action of milk in glass
bottles, under varying conditions of agitation, aération,
and temperature. Tests were run at low temperatures,
at room temperatures, and at pasteurizing temperatures,
and the influence of aération was studied at these
different temperatures. Variations in the milk itself
werc considered, and differences were observed between
summer and winter milks. The mfluence of acid
concentration and the effects of the various milk
constituents were also luvestigated.

As the consequence of the information which these
laboratory tesits provided, plant experiments were
undertaken, as the result of which data were obtalned
which were more accurate than those furnished by the
laboratory corrosion tests, and the relative corrodibility
of nickel and monel metal at all parts of the dairy
equipment was determined. The protective film of
protein oun surface px:ehea\:ers {which has salready been
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mentioned) was discovered in these plant tests, and
had not been predicted by the laboratory tests.

It was found in pra(‘twe that the actual contamina-
tion of the milk by the entire use of nickel equipment
was very much less than would have been predicted
by a consideration of the results of the plant tests. The
latter tests measured the corrosion of the metal, and
not the contamination of the milk. The discrepaney is
due to the formation of films on the metal surfaces of
the equipment, which contain a large percentage (in
one instance 97%) of the products of corrosion. There
films arc, of course, removed when the plant is cleaned.

The interpretation of the results of laboratory experi-
ments calls for consideration of the following factors :—
(1) Loss in weight of the test specimen; (2) Visual
examination of the test specimen; (3) Determination
of the metallic contamination of the food ; (4) Toxieity
of the dissolved metals ; {5) Effect on the appearance,
flavour, ctc. of the food. The last three are obviousl
of particular interest in food corrosion experiments.

The loss in weight of the specimen is & useful deter-
mination in so far that it may give a direct comparison
between two metals examined under identical conditions
—provided that the nature of the corrosion is the same
for both metals. Visual exaniination of the specimens
is, therefore, necessary to enable us to decide the
significance of the loss-in-weight figures. If pitting has
occurred in one specimen but not in the other, it is
obvious that weight comparisons are practically useless.
In some cortosion tests an increase in weight is observed,
aud this is often the case with aluminium and its alloys.
The products of corrosion are tenacious and cannot be
removed by scrubbing : they are sometimes embedded
in pits. In such cases the corrosion products may be
removed by chemical means, such as immersion for a
short time in cold 5% nitric acid. 'When this is neces-
sary it is obvious that the contamination of the food
is not measured by the total amount of the corrosion,
The determination of the amounts of dissolved metals
in the food is therefore an important factor in corrosion
experiments, and the methods which have been
suggested for these determinations are so numerous
that selection becomes a difficult matter for those who
have had no previous experience.

In our laboratories we use the following methods :
Lead is determined colorimetrically as the sulphide after
reduction of iron with sodinm metabisulphite and con-
version to ferrocyanide. Tin is determined by the usual
method in which the metal is separated as sulphide, and
finally titrated with standard iodine. Copper is deter-
mined colorimetrically with potassium ferrocyanide,
after removal of iron etc. by precipitation with
ammonia. Nickel is determined colorimetrically with

a-benzil dioxime. Iron is determined colorimetrically
with potassium ferrocyanide. Aluminium is deter-
mined by measuring the colour intensity of the lake
formed with aurintricarboxylic acid. Zinc is deter-
mined by direct titration with standard potassium
ferrocyanide solution after it has been separated from
interfering metals. The guestion of the toxicity of the
dissolved metals must of course be taken into aceount,
and for equal amounts of contamination, the less toxic
metal must be preferred. Apart from the question of
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toxicity, the effect of small amounts of dissolved metal
on the appearance, flavour and keeping qualities of the
food must also be given due consideration.

The efleet of copper on the keeping qualities of milk,
and its tendency to develop a tallowy flavour, is well
known. Ironshows & similar but less marked influence,
while nickel is stated to be without effect. Copper in
minute amounts exercises a marked influence on the
keeping qualities of fats and fatty materials.

In the case of coflee, the presence of a few parts per
million of dissolved metal can readily be detected in the
flavour, and we have found that an expert taster can
differentiate coffee which has been made in contact
with stainless steel, and which showed no chemically
detectable metallic contamination. The presence of
small amounts of aluminium has a definite effect on the
colour of tea and coffee, presumably because it forms
coloured lakes with the tanning present. The presence
of small amounts of iron will affect adversely the colour
of boiled sugar.

Laboratory corrosion tests have at times heen very
unkindly criticised, but they can provide much useful
information H duc consideration is given to all the
factors involved, and provided too much is not expected
from simple teats.

Mr. Sylvester’s paper concluded with a description of
apparatus nsed in the laboralory to determine corrosion,
and a number of interesting stides and graphs were shown
to illustrate the apparatus and the results obtained.

Prof. . H. Desch theu said that although the metals in
general use did not have any toxic effect, it wonld be
mteresting to know, in view of the known bactericidal
effect of metallic copper in contact with solutions, even
when no dissolution could be detected by chemical
tests, whether any destructive effect on the important
constituents of food present only in infinitesimal quan-
tities could be observed. The result obtained by Mr.
Bryan, according to which the chemical attack on copper
and monel metal was actually reduced by fine abrasion,
was very difficult to understand, and it would be interest-
ing to know whether such results could be repeated, or
whether the effect was merely due to the removal of
some surface accelerator of corrosion. How far adul-
teration was of importance at the present day he did
not know, but in connexion with the usual test for
the chemical resistance of stainless steel cutlery, which
consists in allowing a drop of vinegar to evaporate to
dryness on a blade, he had found a cheap vinegar on
sale which was quite capable of perforating a steel blade.
The protective action of colloids was highly important.

A paper was then read on behalf of Mr. Donald
McDonald, in which he outlined the use of silver in the
food and allied industries. This apphcation of silver
was comparatively Tecent, dating from the fall in price
which had taken place between 1920 and 1930. Its
principal use was in the vinegar and pickle-boiling
industry, and there was an increasing application in the
jom and confectionery trades. Quite large vessels had
been lined with silver sheet and mixing gear could be
covered in the same way, It was also employed for the
ri}stillation of hydroehloric acid and of essences and essen-
tialoils, The paper was ustrated with several interest-
ing slides showing various plant constructed of silver.
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In the discussion which followed, Mr. A. E. Hamblin
said that the tallowy flavour of milk had also been shown
to be produced by direct sunlight. It would be interest-
ing to know if sunlight or artificial light had any effect
in corrosion tests, and also the effects of lacquers on tin
plates. Mr. Mark Bogod pointed out that the problems
of the ice-cream industry were similar to those for milk
plant. The effect of washing compounds was important
i an industry where cleanliness was & prime necessity,
and in this connexion alummium presented many
difficulties. Nickel-chromium steel alloys showed the
greatest resistance to washing compounds containing
active chlorine, and thesc appeared to be the most
snitable metals available at present. Mr, J. W. Black,
in referring to Mr. Morris’s remarks on the suitability
of aluminium for many foodstuffs in the presence of
fat, stated that he had used an aluminium pan for many
years for the preparation of gelatin, and the pan was in
as good condition as ever. It was necessary to pay
continuous attention to scouring and polishing the pan.
Mr. D. M. Freeland remarked that a point not touched
upon was the eorrosion in plant due to the use of gas
for heating. Both plant and flues conveying the
products of combustion were affected, and the problem
was one deserving the serious attention of metallurgists.
Dr. R. Seligman said that aluminium, if suitably cared
for, could be used successfully for boiling solutions
containing gelatin, hut had given trouble where used
for the pans in which gelatin was allowed to set and in
which no circulation could occur, so that what was
assumed to be oxygen pitting took place. The reduction
of corrosion by surface ahrasion of aluminium he thought
to be due entirely to the removal of corrosion products
which, by harbonring dirt and in other ways, tended to
promote corrosion. With regard to the greater resist-
ance found by Messrs. Morris and Bryan in copper
surfaces which had been abraded, he must warn them
against generalizing from their observations. In some
cases, at any rate, the reverse held true. It had been
shown for instance, by the late Mr, Chaston Chapman,
that bright copper surfaces exerted a more serious
effect on the vitality of yeast than surfaces which had
been allowed to become dull, and this fact was not recog-
nized in brewing. Prof. Desch had referred to the
bactericidal effect of minute traces of copper; another
metal with the same property was silver, which was
said to be oligodynamically active, and was actually
being used for destroying baeteria in beer, under the
combined influence of metal and heat. Personally he
felt that the same result could be obtained by heat
alone. He thought a general warning should be given
against the general use of stainless steels in contact with
brine. Under certain conditions their corrosion was
rapid and serious. Whilst the discussion had been
proceeding he had been ‘wondering if food chemists
and metallurgists could help one another in the solution
of many difficult problems, only a small proportion
of which had been raised that evening.

At the conclusion of the meeting, Messrs. Morris and
Bryan commented briefly on the discussion, and & vote
of thanks to the chairman, Dr. Lampitt, and all the
speskers, was moved by Mr, 8, L. Archbutt, chairman
of the London Local Section of the Institute of Metals.
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BRITISH ASSOCIATION OF CHEMISTS

A hot-pot supper and smoker was held at the Stork
Hotel, Queen’s Square, Liverpool, on Wednesday,
February 1, 1933, at 6.45 p.m. There wag an excellent
attendance of members and friends who were afterwards
entertained by Mr. Woodward and © Bill.” Mr. H. P.
Minton, Mr. L. Wild, Mr. Casson, and others contributed
musical and other items to the programme.

Mr. C. B. Woodley, general secretary, spoke upon the
activities and continued progress of the Association,
emphasizing the value of membership and the benefits
to be obtained through the Appointments Burean and
the Legal Aid and Insurance Departments. Mention was
also made of the improved industrial outlook and the
increasing number of appointments which are becoming
available at reasonable sularies. Mr. Woodley compli-
mented the Liverpool Section on the excellent work
it was doing, and the success with which its propaganda
campaign was meeting.

Prof. E. ¢. C. Baly, C.B.E,, F.R.S., president. in
addressing the members stated that he was very proud
of the high honvur of having been elected president of
the Association for this year. and that since he was a
member of the Liverpool Section this was also an honour
to the Section. Continuing, Prof. Baly stated that there
was a splendid opportunity before the Association since
s activities were so necessary to the welfare of the
professional chemist. us all must ultimately take wp
membership.

After an appeal by the chairman of the Section. Mr.
H. P. Minton, a coliection on behaif of the Special Aid
fund was made. The sum collected was over £3. On
hehalf of the treasurer the geperal secrctary thanked
wembers for this generous support.

MINERALOGICAL SOCIETY

A mecting of the Mineralogical Society was held on
January 26, with ®ir John . Flett. president, in the
chair.

The following papers were read :  Meteoric irons and
silica-glass from the meteorite craters of Henburv
(Central Australia) and Wabar (Arabia),” by Dr. L. J.
Spencer.  The  materials from these two recently
discovered oceurrences throw much light on the forma-
tion of meteorite craters, Such craters are not merely
dents made on the earth’s surface by the percussion
of large meteorites ; thev are explosion craters due to
the sudden vaporization of part of the material, both
of the meteorite and of the earth, in the intense heat
developed by the impact.  The meteoric iron from these
two Jocalities is of cxactly the same type, namely a
medium octahedrite containing 7-3%, of nickel. At
Wabar a 25 1b. mass and a few small fragments of iron
were collected ; but at Henbury thousands of masses of
iron are scattered around the craters.

Silica-glass, which is of rare occurrence in nature,
shows a remarkahle development at Wabar. A snow-
white, highly vesicular glass was formed by the fusion of
the clean desert sand; and bombs of this material
shot out from the craters were coated with a thin skin
of black glass free from bubbles and containing iron and*
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“ Garnet in the Dartmoor granite: its petroge
significance,” by Dr. A. Brammall and Mr. 8. Brace
Seventeen occurrences prove to be manganife
almandines containing 3% to 22%, of MnO. Two orx
varieties may occur in 8 single hand-specimen of
granite. The more manganiferous varieties (7% N
arc restricted to the tor-horizons ; the less manganife
varieties occur (a) below these horizons, (b) in st
contaminated facies of the granite, and (c) n xenol
hornfelsed shale.

“The identity of mottramite and psittacinite
cupriferous descloizite (cuprodescloizite),” by Mr. ¥
Bannister (with chemical analyses by Mr. M. H. H
Oscillation, Laue, and rotation photographs show
descloizite has an orthorhombic unit-cell with e
@ =605, b==9-39, ¢= 7564, and space-group {
The unit-cell containg 4 PbZn(VO,) (OH).  Pos
photographs of descloizite, cuprodeseloizite, mottran
and psittacinite from the type localities are ident
with each other.

SOCIETY OF PUBLIC ANALYSTS AND 1
FOOD GROUP: JOINT MEETING

A joint meeting of the Society of Public Anal
with the Food Group of the Society of Chemical Indw
was held on Wednesday, Febroary 1, at the Bax
Hall, Winpole Street, W., by kind permission of
Royal Society of Medicine. The president of the Soci
of Public Analysts, Mr. F. W. Arnand, was in the cb

Certificates were read for the first time in favou
A. T. S. Babb, S. H. Cakebread, H. Phillips, and
D. Raymond. The following were clected meml
of the Society of Public Analysts : C. K. Boundy, R.
Callow, M. E. Catt-Camfield, J. Dewar, C. W. H¢
H. H. Jones, F. L. Okell.

The president extended a welcome to the mem}
of the Food Group of the Society of Chemical Indus
and opened the discussion on *“ Changes taking pl
during the Storage of Pruits.” first outlining the eff
of the British farmer to produce sound fruit.

Dr. L. H. Lampitt (chairman of the Food Groi
referring to the methods of preserving soft fri
pointed out that the jelling power of soft fruits -
reduced or destroyed by {reezing. Preservation
lemon juice by the action of cold was effected provit
that not too much essential oil was present, but
process was ineffective for orange juice.

Dr. Bzer Grifliths, discussing the techmique of
pre-cooling and transport of fruit, gave a descript
of the plant and refrigerating trucks used in South Air
He also gave an account of the apparatus used
measuring the moisture at the optixaum storage tempe
ture and the relationship between the temperature s
atmospheric moisture, and discussed the laws govern
evaporation from surfaces.

Mr. H. Williams called attention to the effect of -
carbon dioxide produced by spples on the developm:
of “ hrown heart,” For apples in cold storage the b
results were obtained by causing the air to circul
g0 &8 to remove carbon dioxide and prevent moist
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in temperate climates. Mr. T. Rendle said that fruit
kept in cold storage had not the flavour of the original
{ruit. A method that would enable soft fruits to be
kept until they were out of season had yet to be devised.
Mr. A. Samson said that storage of soft fruit in carbon
dioxide was useless. Freezing in 300, syrup was the
most effective method of preservation, but exposure
of the frozen fruit to the air caused oxidative changes
which destroyed the flavour. Oranges could not be
preserved under conditions suitable for apples. Storage
in an inert gas, such as carbon dioxide, hydrogen or
nitrogen, of in a vacuum, was ineffectual. Messrs. A.
Mave, T. McLachlan, Barrs, Coyne and F. R. Stephens
also contributed to an interesting discussion.

OBITUARY
PROF. C. M. THOMPSON

By the death of Claude Metford Thompson on
January 4 the Socicty has lost a distinguished member
of nearly 50 years’ standing.

Thompson was born of Quaker parentage in Bridg-
water in 1855 and in due course studied at University
College, London, then Trinity College, Cambridge, where
he graduated M.A., and later with Claisen at Bonn. In
1881 he was awarded a 1.8c. by London University and
in 1883 was appointed first Professor of Chemistry
in the then newly-formed University College of South
Wales and Monmouthshire at Cardifi under Principal
Viriamu Jones. This post he held until 1921, when he
retired and was elected Emeritus Professor. He also
represented the University of Cambridge on the Court of
Governors of the University of Wales. The College
which developed so well and the University both owed
much to his administrative ability, sound judgment, and
wise counsel as a member of its Senate, also to bis
teaching skill.

I, as Plato says,  Science is truc judgment in con-
junction with reason ” Thompson was well awarded a
doctorate therein; his wise counsel was constantly in
request and always freely at the disposal of others.
He was a man of simplicity of character and wide
culture, full of ripe experience and erudition ; well read,
well travelled, kindly and conrteous, an example of a
scholatly gentleman of the more spacious days which
have passed. Few can now have the leisure to acquire
so wide @ store of learning, both ancient and modern.
The writer well remembers the charm of evenings spent
at his house and the wide sympathies and interests shown
in his conversation. He was the author of several
papers on organic subjects in the early eighties, but
his later scientific investigations centred chiefly round
geological problems, the chemistry of the rare earths
and their industrial application. He was an ardent
climber and long a member of the Alpine Club, also
one of the British members of the Swiss Alpine Club,
an enthusiastic gardener and an active member of the
Cardiff Naturalists’ Society.

. Thompson joined the Society of Chemicel Industry
m 1885, but an early attempt to start a section in
South Wales did not mature, mainly owing to geo-

graphical difficulties. In 1917, however, the Bristol -
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and Scuth Wales section was formed, Thompson being
on its committee, which met in Bristol; meetings were
also held in Cardiff and in 1919 it was possible to form a
separate South Wales Section of which Thompson was
first chairman, and on the commitiee of which he
served for many years. He wax always greatly inter-
ested in the local chemical industry and frequently
helped it much by sound knowledge ond judgment.
By his passing at the ripe age of 77 years the Section
has suffered a great losg, for Thompson was a man not
easily replaced and one who will be much missed by his
friends. H. B. Cox

CORRESPONDENCE
THE HYPOCHLORITES AS DISINFECTANTS

Sik,—An article in CHEMISTRY AND INDUBTRY of
January 27 gave an excellent description of the manu-
facture and properties of hypochlorites and their use as
disinfectants, particularly in connexion with foodstuffs.

It is not our intention to question the facts stated with
regard to the application of hypochlorites, but the table
of germicidal values, reproduced from Thorpe’s Dic-
tionary of Applied Chemistry, is caleulated, in our
opinion, to give a wrong impression of the types of
disinfectants available to-day for general disinfectant
purposes.

With your permission we should like to reproduce
part of this table, and to comment on the Rideal-Walker
coefficients claimed :

Agent Germicidal value
Cresylic acid (commercial) 3.7
Hypochlorites (caleulated on avaitable
chlotine) - BN . .. 146220
Mereurie chloride . .. 400--3540
Potassinm permanganate 42

Mercuric chloride—The germicidal values gnoted are
entirely misleading, and were probably determined in the
days before it was realized that the small quantity of
HgCl, carried over to the subculture tubes had an.
inhibitory effect on the test organism (B. typhosus).
‘When this is corrected by the addition of (NH,),S to the
subculture tubes, the Rideal-Walker coeflicient becomes
about 23. The extremely poisonous nature of mercuric
chloride is the strongest argument against its use.

Hypochlorites—It will be notieed that the values
quoted are “ calculated on available chlorine,” and as
the latter rarely exceeds 124%, in commercial solutions
the values given shonld be divided by eight, thus givin,
coeflicients of 18—27. -

Coal Tar Disinfectants —Cresylic acid i the only
disinfectant agent mentioned that bears any relation to
the modern coal-tar disinfectants. These are now made
with coeflicients quite as high as the corrected value for
hypochlorites quoted above, and for general disinfectant
purposes possess decided advantages over other types of
disrfectants. Organic matter 15 almost invariably
present during disinfection, and under these con-
ditions hypochlorites, permanganates, snd mercuric
chloride suffer a serious reduction in their germicidal
valaes.
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The following table gives the Rideal-Walker coefli-
cients obtained in the presence of organic matter :

Hypochlorite Coal-tar
Diluent solution  KMnO, fuid

21-0 50-0 14-0
09 0-8 12-3
N m 1-6 170 13-8
l““ Muun 1-1 30 13-0
% Peptone -2 13 13-5
]‘ﬁ;. Cascin 03 1-7 13-0
10, Gelatin 04 15 14-5
19, Blood 0-6 6:2 13-5

Coal-tar fluids of much higher coefficient than that
used in these tests can be obtained, but the table serves
to show the superiority of this clasy of disinfectant in
the presence of organic matter. For this reason it may
fairly be claimed that coal-tar disinfectants ate the most
suitable for general disinfection purposes.

1 am, Sir, cte.,
For JuvEs’ SaNTTARY COMPOUNDS Co., Lo,
Jas. GiBson,

London, E. 13 Chief Chemist.

Feb. 10,1933

PERSONAL AND OTHER ITEMS

We regret to announce the death on February 12 of
Sir J. Arthur Thomson, LL.D., Ilimeritus Professor of
Natural History in the Univorsity of Aberdeen, who
was well known as a writer and lecturer on biological
subijects and the relation of seience and religion.

We deeply regret to learn of the death in December
last of Mr. ¢, A. R. Macintyre, who was well-known
to members of the Soeicty in Canada, and some in
England, as the son of Dr. A, E. Maciutyre of the
Ottawa Section,  “* Alex 7 Macintyre was not quite
twenty-eight years old at the time of his death, but he
bad established a reputation as one of the most promising
young men in Canada in the advertizing field. During
the lmperial Economic Conference at Ottawa last year
he gave very useful assistance to Dr. E. F. Armstrong,
Mr. J. Davidson Pratt. and other delegates to the
Conference. He was universally popular, and possessed
something of the same energy that has made hLis father
one of Canada’s most noted scientists,

Sir Robert Hadfield has been elected an honerary
member of the Academy of Seience of the U.S.S.R.
in recoguition of his scrvices to metallurgical research.

8ir David Milne-Watson, governing director of the
Gas Light & Coke Clo., has joined the board of the
South-Eastern Gas Corporation, of which he will be
chairman, New directars of the Curporation include
Mr. Henry Woodall and Mr. W. R. Foot, whilst Mr.
G. M. Gill is retiring from the board to become consulting
engineer.

We regret to announce the desth on February 7 of
Mr. Arthur V. Hunt, a member of the Society since 1900.
Mr. Hunt, who was a native of Manchester, was manager
of the chemicals department of Lever Brothers, Port
Sunlight, with whom he bad been employed for the last
twenty-nine years.

‘We regret to learn of the death recently of Mr. G. H.
Buchanan chemical engineer and chief technologist
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of the American Cyanamid Co. Mr. Buchapan did
considerable work on the chemistry of cyanamide and
cysmides, plasties and Tesins, and flotation reagents,
and held a large number of American and foreign patents.

Mr. J. W. Cuthbertson, M.Sc. has been appointed
assistant lecturcr in metallurgy in the University of
Manchester, the appointment to date frorm September 29,
1933.

We regret to learn of the death on February 9 of
Dr. John Watts, of Merton College, Oxford. Dr. Watts
was associated with the University for 55 years, and was
a very successful tutor of many generations of chemistry
students. In his carly years he was personally acquainted
with Faraday and was for several years assistant to
Prof. Odling. He dicd at the age of 89 in the rooms
he had occupied in Merton for more than 50 years.

Mr. A. Chaston Chapman, F.R.S., left estate of gross
value £16,571, with net personalty £15,075.

Sir Dugald Clerk, K.B.E., F.R.8., D.Sc., the consulting
engineer, who died in Wovembcr lmt left estate of the
gross value £64,412, with net personalty £41,006. He
bequeathed substantial amounts to the Institution of
Civil Engineers, the Royal Society, the Royal Institution,
the Institute of Mechanical Engmeers, and the Univer-
sities of Glasgow, Leeds, St. Andrews, Manchester, and
Liverpool.

Trade Marks Law

The President of the Board of Trade has appointed
a Comnmittee to report upon the desirability or otherwise
of changes in the existing law and practice relating to
trade marks. The chairman is Viscount Goschen, and
other members of the committee include Mr. J. E
James, secretary to Imperial Chemical Industries, Ltd.,
and Mr. C. B. L. Tennyson, secretary of the Dunlop
Rubber Company and a member of the Council of the
Federation of Britisk Industries.

Fuel Oil from Coal

According to the Financial Times, a contract for a
year's bulk supply of oil has been placed by the
Admiralty with Low Temperature Carbonisation, Ltd.
The order follows exhaustive trials of the fuel hy H.M.S.
* Westminster,” which indicatethat it extends the cruising
range as compared with ordinary petroleum oil. It
is stated that the oil is to be supplied at & price which
compares favourably with the standard price for first-
class bunker petroleun: oil.

Vitamin-4 Concentration

A further step towards the isolation of pure vitamin-A
is indicated in a recent communication to Nature from
Dr. F. H. Carr and William Newell. Several workers
have believed that the highest concentrations of vitamin-
A4 they were able to obtain were almost pure, but the
latest work in the B.D.H. laboratory shows a very
marked increase in concentration. Thus the antimony
trichloride blue value for the purest vitamin-4 obtained
by Heilbron and his eolleagues was 65,000, but Carr
and Newell have obtained a fraction boiling between
136° C. and 137° C., which has a figure of 78,000, and the
bewef that the substance is a purer vitamin than any
hitherto described is confirmed by spectroscopic figures.
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This substance shows no optical activity in alcoholic
solution, whilst analysis shows C = 83-5% and H =
10-6%, which are in excellent agreement with the formula
(,9HgqO suggested by Karrer. An idea of the concen-
tration of this product can be gauged from the fact
+hat the Carr-Price value is 13,000 times that of the
end-liver oil of the B.P. 1932

Bakelite Impregnation of Fossil Bones

In a recent issue of Natwre attention is drawn to a
very interesting use for Bakelite suggested in a paper
(Museums Journal, May, 1932) by Nichols and Osr of
the Field Museum of Natural History in Chicago. The
preservation of fossil bones found m the more recent
weclogical strata has always been something of 4 problem
for collectors and curators, exposure 10 air causing the
hones qaickly to crumble. A number of materials,
ineluding paraffin wax and shellac, have been used for
impregnating such bones, but a more satisfactory
method has now been developed with Bakelite, Broken
bones are cemented with a mixture of plaster of Paris
and dextrin, and then lowered into a tank of Bakelite
made sufficiently fluid by the addition of a thinner. The
bones are then allowed to dry and the surface cleaned.
If a specially strong surface is required the bones are
baked at & temperature of about 208° F.

World Power Conference

A sectional meeting of the World Power Conference
1 being held this year in Scandinavia, and technical
sessions will be held in Stockhohn from June 28 to
Julv 4. Forms of application for membership will be
available shortly, and may be obtained from the British
National Committee of the Conference, 63, Lincoln’s Inn
Tields, London, W.C.2. The following British papers
have Dbeen announced: ““A Survey of Indnstrial
Electrical Power Supply in Great Britain,” by H.Hobson,
¥. Forrest, and C. D. Taite; * Long Distance Gas
Transmission in England,” by Dr. E. W. 8mith, C.B.E. ;
** The British Coal Survey,” by Dr. F. 8. Sinnatt, M.B.E.,
and H. E. Witton; “ Some Notes on English Diesel-
Eleetric Practice,” by A. E. L. Chorlton, M.P. ; “ British
Marine Oil Engines,” by L. V. Robinson;  Electric
Resistance Furnaces,” “ High Frequency Induction
Furnaces,” and “ The Handling of Urban and Suburban
Passenger Traffic by Railway, Electric Traction, Tram-
ways and Motor Omnibuses ” (suthors not yet an-
nounced).

Rayon Test Case

In the action brought by British Celanese, Ltd.
against, Courtaulds, Ltd. for infringement of its patents
in the manufacture of rayon, judgment has been given
by Mr. Justice Clauson for the defendants. In the action,
which was brought in November, 1932, and lasted for
35 days, British Celanese claimed an injunction restrain-
ing Courtaulds, Ltd. from infringing patents relating
w0 the form and solidification of films composed of a
cellulose derivative, the twisting and simultaneous
winding into & thread of a number of filaments, and the
production of silk of a desired quality and uniformity
of the desired denier. The counter-claim by Courtanids

that the patents were invalid and should be revoked .

was allowed. .
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Association of British Chemical Manufacturers

The Association of British Chemical Manufacturers
recently issued its official directory * British Chemicals
and their Manufacturers ” for the year 1933, It con-
tains in English, French, Spanish, Italian, portuguese,
and German a list of the members of the Association, &
classified list of British chemicals, a list of proprietary
and trade names, and the necessary indexes. It retains
its familiar form and appearance. Two or three names
have disappeared from the list of members and 4 few new
firms bave been added, Messrs. Wiliam Edge & Sons,
Ltd., Keeling & Walker, Ltd., Refivers, Ltd., Scottish
Chemical Co., Ltd.,, John & E. Sturge, Ltd., Synthite,
Ltd., and Wbey Products, Ltd. The book has 24 pages
more than the previous volume, asn indication that
many more chemical products are now manufactured
here.

Duddell Medal

The Duddell Medal of the Physical Society has been
awarded to Wolfgang Gaede, director of the Physical
Institute at Karlsruhe. This is the tenth award of the
Duddell Medal, which is given for impertant contri-
butions to the advancement of knowledge by the
invention of scientific instruments, or the discovery
of materials used in their construction. Prof. Gaede is
well known as the inventor of a number of high vacuum
pumps by means of which many important investigations
bave been carried out,

Canadian Mining

Aceording to the Toronto correspondent of the
Financial Times (Montreal) the Iaboratory at the
radium refining plant of Eldorado Gold Mines, Lid.,
established some months back at Port Hope, Ontario,
is already in operation and tbe concentrating depart-
ment is likely to be working almost immediately. Sulph-
ate of radium is sold to the hospitals, being placed in
platinum containers enclosed in lead. Bromide of
radinm (soluble in water) is the form in which the pro-
duct is sold for ordinary commercial use. It was stated
recently by Mr. L. L. Bolton, Assistant Deputy Minister
of Mines at Ottawa that the chemists of the Dominion
Department of Mines have succeeded in concentrating
the radium from one part in ten million to one part in
100,000. The concentrate iz virtually free from all other
impurities except barium and represents 95% of
the radium present in the original ore. Already over
4000 grammes of this radium-barium compound, all
ready for the refinery, has been concentrated by chemista
of the Dominion Department of Mines and it is confi-
dently expected that early this year several grammes of
radium from Canadian sources will be available for nse
in the radium emanation plant shortly to be installed st
Toronto University.

Indian Notes .

Paper pulp. Artod mill has been erected in the experi-
mental factory of the Paper Pulp section at Dehra
Dun Forest Research Institute for carrying out investi-
gations on short fibred materials ueed in the manufac-
ture of paper. Some of these materials have previously
been the subject of experiment, but had not been found
satisfactory for bleached papers. In the light of recent
technical development, economical and profitable uses
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may now be found for them. In addition to grasses
certain pulp woods from the Himalayas are being tested,
and if these tests are successful, the manufacture of
wechapical pulp from conifers, with the assistance of
the electric power supplied by the Mundi Hydro-
Electric scheme, may hecome a commereial proposition
in the near future. Kucalyptus wood from South India is
also being used in the experiments.

Indian Read Tar—Due to the depression several
coke-nven plants in India have been closed down, with
the result that work on the development of the by-
producets has been arrested.  Experiments dealing with
the recovery of road tar had so far advanced as to yield
arxeally satisfactory tar comparable with English road tar,
but unfortunafely the lack of demand for bard coke
has compelled the closing of the plants.

World Petroleum Congress

The World Pétrolenum Congress, which is organized
by the Insritution of Petroloum Technologists is to be
held this year at the Imperial College, South Kensington,
from Thursday, July 20 to Tuesday July 25. A pre-
Bminary outline of the subjects to be dealt with shows
that in the engineering und chemical sections subjects
will be discussed such as drilling, production, gas and oi)
collection and  treatment, Dydrogenization, solvent
extraction, fuels for high speed Diesel engines, knock-
rating of Diescl fuels, and safety in plant. A number of
papers will also be presented on subjects connected with
standardization.  Membership of the Congress is open
to all interested persons at” a fee of 10s.  Amongst
arrangements which have been made for the conference
are a private view of the International Oil Industries
Exhibition, an exhibition of films ustrating the petro-
leum industry, and a dinner to foreign delegates.

German Chemical Plant Exhibition

In accordance with the wishes of plant and equipment
manufacturers exhibiting at the chemical plaut exhibi-
tion ““ Achema VIL™ to be held in Cologne this year
1t has been finally decided to hold the exhibition during
the week May 18 to 27. The exhibition of the German
Society for Rubber Industrics, which was to have been
held in conjunction with the Achema VII, will take place
independently in Cologne.

Platinum in U.S.A.

A pamphlet recentlv issned by the United States
Bureau of Mines states that America produced B85 oz.
of platinum in 1931. The value of platinum metals
imported was $3,531.071, as comparcd with $5,836,492
in the previous vear. Of the total sales during the
year, chemical industry absorbed 119, for catalysts
and laboratory equipment, and 259, was taken up
by the electrical industry, the remainder being mainly
divided between dental preparations and jewellery.
1R "

Metall N

at Pi g

A new programme of research which is to be com-
menced shortly by the Bureau of Metallurgical Research
at the Carnegie Institute of Technology, Pittsburgh,
will inciude work on the segregation of ferrite and
cementite, studies on precipitation from solid solutiong
and age hardening and the detection of internal stresses
by X-rays.
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REVIEWS
CuaPTERS IN MODERN INORGANIC AND THEORETICA:
CremistrY. By E. S. Hedges, D.Sc., MSe.
Ph.D., Pp. vii +279. London: Edward Arnok
& Co., 1932, 12s. 6d.

It is hardly fair or encouraging to the author of a
useful book to complain that he has not treated his
subject as fully as might be wished, and the critic who,
having acquired something good, complains only of its
size merely exposes himself to the accusation of greed.
Nevertheless one hopes that in a future edition it may be
found possible to extend some of the chapters without
largely increasing the price of the book. Nobody
would suppose that modern inorganic and theoretica.
chemistry ean be adequately outlined in a volume of
less than three hundred pages; on the other haud,
honours students of chemistry, for whom the book is
primarily intended, can scarcely obtain a sufficient
conception of the modern position of, for example, the
chemistry of the rare earths, or of intermetallic com-
pounds, from five pages of description, or of progress in
radioactivity from httle more. Not every subject ir
s0 summarily discussed; the impression left by the
chapters on, say, corrosion and on colloids, brief as they
are,1s moresatisfying. With thisreservation, the book can
be recommended unhesitatingly as & résumé and a guide
to further reading. A short ehapter on the periodicity
of the elements is followed by a discussion, at rather
greater length, of allotropy, including a summary of the
present position of work on the influence of intensive
drying on physical properties. There are three rather
more descriptive chapters, devoted respectively to the
properties and reactions of some of the less common
elements, to the general properties and separation of the
tare earths, and to the new clements rhenium and
hafnjum. Complex ions and co-ordination compounds.
and the phenomena of radioactivity are dealt with
briefly : the structure of the atom, isotopes, atomic
weights, and valency teceive rather more detailed
treatment. Clapter eleven discusses the structure of
crystals, whilst the following chapter is devoted to &
consideration of some inorganic catalytic reactions. In
this section, as elsewhere, the emphasis which the author
lays on the undesirability of differentiating betweer
“inorganic ” and “ physical ¥ chemistry is joined by
a simiiar insistence on the inter-relationship betweern
“pure” and ‘“applied” science. A short chapter
on intermetallic compounds is followed by valuable
summaries of work on corrosion and on inorganic

colloids. A AE.

Die Meraviserren. By Dr. H. J. Braun. Pp. viil
+ 83. Leipzig: O.Spamer, 1932. Paper, 7 rm. ;
bound, 8,50 rm.

This is the first time, 80 far as we know, that the
metallic soaps have had a text-book to themselves:
their growing importance in industry merits this distine-
tion. The term is applied to the non-alkali salts of the
higher fatty acids, wax and resin acids and the naphthenic
acids, and includes the whele range of metals. In this
bagk, after a few introductory pages, the soaps of each
metal are described separately in alphabetical order,
so that reference is facile.
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The metallic soaps may be liquid, as zinc oleate, pasty
like lead oleate, or hard and porous, as, for example,
cadminm stearate, or may assume any intermediate
state: in practice their successful use depends largely
on their colloidal condition. Their waterproofing value,
for example, is due to their capacity for absorbing water.
Their uses in industry are too numerous to be enumerated
here; they are set out in connexion with each of the
metals. The description in cach case is full where the
goap has technical importance, and there are numerous
references to the original literature collected together at
the end of the book. The soaps which are only of
theoretical interest, such as those of the rare earths and
the platinum metals, are merely listed. In any case
their price puts them out of consideration, though ne
oue can say to-day when a particular substance, however
rare, will become of technical importance. Mogt atten-
tion is naturally paid to the aluminium, lead, calcium,
copper, magnesium, and manganese soaps. The book
should be of considerable value to all those who use this
class of material, particularly since the informatiou it
contains has hitherto been widely scattered. E. F. A.

Arourc Reactrons. By M. Polanyi. Pp. 63. Lon-
don: Williams & Norgate, Ltd., 1932. 6s.

Drofessor Polanyi's ingenious and spectacular
researches have played such an important part in the
development of modern chemical theory that a clear
and concise account of his work, such as he has given
us ju this little book, constitutes a very desirable
addition to the chemist’s library. A brief account of
the application of the theory of Heitler and London to
the ecaleulation of energies of activation is followed by
tWo sectious in which experiments with atomic sodium
are deseribed, and the most important results are
conveniently tabulated. An iuteresting parallel is
drawn between these processes and certain comparable
ionic renctions and it seems reasonable to expect that
this may lead to further progress in the theory of
chemical reaction in solution. The matter suffers
slightly from being too highly compressed, but on the
whole it is & very teadable book, although rather dear
at Gs.

COMPANY NEWS
BOOTS PURE DRUG CO.

It is reported that the Tobacco Securities Trust has
purchased 200,000 of the 1,125,000 ordinary shares of
Boots Pure Drug Co. held by the United Drug Co. of
America. The price paid is stated to have been in
the neighbourhood of £6 12s. as against the London
auotation of £7 10s.

SOUTH METROPOLITAN GAS CO., LTD.

The ordinary general meeting of the company was
held on Wednesday, Fehruary 8, with the President,
Dr. Charles Carpenter, in the chair. The financial
results of the year’s working were given in CHEM. & IND.
of Febrnary 10. In his address, Dr. Carpenter criticized
the present position regarding price control of coal,
exercised with the authority of the Coal Mines Act,
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1930, by which coal could not be bought by gasworks
on the open market ; thus other industrial users, such
as iron and steel makers, were charged at a much lower
price. Dr. Carpenter said that a big demand had devel-
aped for * Coalite,” but a surprising feature was that
the demand was from the Jess affluent users of domestic
{uels. At present it did not pay, but the cngineering
staff was directing its efforts to see how far the defects
could be overcome. The company was also pushing
on with the improvemeut of domestic coke. Tar for
road making was a developing business, the qualities
needed being much better understood than some years
ago. Ammonia was & definire loss,

BORAX CONSOLIDATED
The directors of the company are again unable to
recommend payment of divideuds for the year ended
September 30, 1932, on the preferred ordinary and
deferred ordinary shares.

SOUTH SUBURBAN GAS CO.

The net profit of the company for 1932 was £113,674,
as compared with £109,510 in 1931. A final dividend
of 3%, 1s recommended on the ordinary shares, bringing
the total for the year to 8%, a8 against a dividend of
63% 1n 1931. Sales of gas during the year showed only
a very slight reduction from the previous year.

The company is promoting a Bill in the present session
of Parliament to remedy certain inequalities of cost of
supply that have arisen as a result of the growth of the
company’s limits of operation. The company is at
present required to supply gas throughout its area at a
uniform cost, and it is now stated that the differences in
the cost of supplying consumers in different parts of the
area are so pronounced thab it is no longer expedient
or equitable for the price to remain at a uniform figure,
Tt is proposed to make a slight reduction in the basic
price for supply within the metropolitan area and to
increase the price outside the area from 3d. to 23d. per
therm. Discussions between the company’s represen- -
tatives and the London County Council with regard to
certain details are still continuing.

1.G. FARBENINDUSTRIE

According to the report of the company for the final
quarter of 1932 the signg of an economic revival whick
were anticipated at the end of the previous quarter have
on the whole continned, notwithstanding complications
in foreign trade relations. Business in dyestuffs and
auxiliary products continue to improve in Europe, and
the improvement in the market for artificial fertilizers
weas maintained, especially in the home market. The
quarter showed further progress in chemicals, although
at a slow rate, and the rayon turnover was at the same
level as the previous quarter, being a little higher than
in the same period in 1931, The favourable points in
the report indicate further improvements in the dyeing
industry and fertilizer trade, and it is significant that
during this quarter, and in the time which has since
elapsed, the trust has been able to increase its staff by

.about 5000 men.’
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MARKET REPORT
Thin Market Report is compiled from special information
received from the manufacturers concerned.
Unless otherwise stated, the prices quoted below cover fasr
quantities nel and naked at sellers’ works.

The following alterations in prices are reported sinoe the
publication of the last Market Report (cf. CHEM. & IND.,
Feb, 3, 1033, p. 109).

TAR PRODUCTS
Naphtha.—Solvent 90/160, 1s. 5d,-1s.
Sojvent 95/160, 1s. 7d.—ls. 8d. per gal.
90/190, 11d.~—~1s. 2d. per gal.

GENERAL NOTES
Official Trade Intelligence
The Department of Overseas Trade (Development and
[ntelligence), 35, Old Queen Street, London, 8.W.1
has received the following inquiries for British goods
British firms may obtain further information by apply-
ing to the Department and stating the specific number.

6d. per gal.
Solvent

Belgiwm :  Articles of synthetic resin, bakelite, etc.
(221). Jamaica : Paint, vernish, white lead, lubricating
oils (214).

A Laboratory Emulsifier

Chemists who require 16 make in the laboratory small
quantities of cmulsions will be interested to hear that an
inexpensive emulsifier is manufactured by Messrs, Quality
Products, Ltd. of Hyde, Cheshire.  Recently, by the
courtesy of Dr. Karl Edwards of the Ormond Labora-
tories, we had an opportunity of seeing one of these
machines in use. The two phases of an emulsion
of water and white o} were first mixed and then poured
into the hopper of the machine, and were then con-
verted into an emulsion by the simple process of raising
and lowering successively a handle, stmilar to an ordinary
pump handle. This handle actuates a reciprocating
plunger, which forces the two phases past a non-return
valve and through a very fine orifice, the resulting
emulsion exuding into a beaker placed below. The
emulsifier occupies very little space and can be screwed
down to s laboratory bench.

Nicrosilal

An interesting publication receotly issued by the
Monrd Nickel Co., Ltd., Thames House, Millbank, S, W.1,
deals with the heat-resisting nickel-chromium-silicon
cast iron which is manufactured under the name *“ Nicro-
silal.” The particular feature of this material is the
presence in the austenitic cast iron of a much higher
content thau usual of silicon. The chromium which is
present has a stabilizing effect on the high-silicon austen-
1te and improves materially the heat-resisting properties
of the matrix, with a refining influence on the graphite
structure. Useful information is given in this brochure
regarding the properties of * Nicrosilal” of varying
composition and a number of applications of the alloy
in engineering practice are illustrated.

Tangyes, Ltd.

A new series of attractive leaflets has recently been
issued by the engineering firm Tangyes, Ltd. One of
the most interesting of them deals with the Tangye VM
Type Diesel transport engipe, which claims complete
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absence of exhaust smoke or smell at all speeds an
loads. The use of various metals in this engine is «f
interest ; the cylinder head is of nickel iron, the cylindvr
block and crankcase Is cast in one unit of ap alumiping
alloy, and connecting rods are drop-forgings of nickel-
steel, hushed with hronze at the small ends and white
metal at the hig ends. Other leaflets deal with th.
well-known “ Tan-Gyro ™ centrifugal pumps, such a:
are used for docks, drainage and sewage schemes, bucket
and plunger well pumps, Tangye power presses, and the
Tangye garage equipment—of which a very extensive
range now exists,

PUBLICATIONS RECEIVED
Reront on Economic Coxpitrons IN Ecvuabor, Seprem-
eEx, 1932. By R. M. Kohan. Department of Over-
seas Trade. No. 535. Pp. 44. London: H.M.
Stationery Office, 1933. 1s. 6d.
Warer Porrurion RESEARCH. SuMMARY o¥ CURRENT

Lrterature. Vo, VI, No. 1. JaNvary, 1933. An-
sTRACTY Nos, 1-~120. Department of Scientific and
Industrial Research. Pp. 86. TLondon: H.M.

Stationery Office, 1933. 2s.

Ox tmr MrcHanisM or Oxiparion. By H. Wieland.

Pp. x + 124. New Haven: Yale University Press:
Loudon : H. Milford, Oxford University Press, 1932.
$2.50. 18s. 6d.

Der Cueaue-Incenizor. Edited by A. Eucken and M.
Jacob. Vor. 1, Part I. HyDRODYNAMISCHE MATERIAL-
BEWEGUNG : WARMESCHUTZ UND WARMEAUSTAUSCH.
By M. Jakob and 5. Erk. Pp. xix + 539. Leipzig:
Akademische Verlagsges., 1933. Paper, 52 m.; bound,
54 m.

Minerat INDUSTRY OF THE BRItisn EMPIRE sND FoRrg1Gn

2nd ed. 1920—1932. Imperiat

Counrnies. BoRaTes.
Insiitute. Pp. 44. London: H.M. Stationery Office.
1033. 9d.

SXure-Basex-Inprcatoren. By Dr. I. M. Kolthoff and
Dr. H. Fischgold. Pp. xi + 416. Berlin: J.
Springer, 1932. Paper, 18.60 rm.; bound, 19.80 rm.

Zoovocie Brocogrque. By E. Rabaud. Past 1T, Les
Privonines pE NoutriTyos. Pp. 224476, Paris:
Gauthier-Villars et Cie, 1933. 30 fr.

EiNe ZUSAMMENFASSUNG DER ERGEB-
Nissk, GReNDLAGEN wnD Promieme, Edited by K.
Freudenberg and others. No. 6. Pp. 789-958.
Leipzig and Vienna: Franz Denticke, 1933. 18 m.

CoLrotp Aspects OF TexTiLE MATERYALS AwD RErATER
Topics. Faraday Society Discussion, September, 1932.
Pp. 368. Tondon: Faraday Society, 1932. 15s. 6d.

Rerort or THR DEPARTMENT oF INDUSTRIEB, MADRAR, ¥OR
THE YEAr ENDING Mamcm, 1932. Pp. 71. Madras:
Government Press, 1932. 8 annas,

Reporr or vHE Fonesr Propucrs ReseakcE BOARD FoRr
1931, Department of Scientific and Industrial Re-
search. Pp. vii + 51. TLondon: H.M. Stationers
Office, 1932. 3s. 6d.

HANDBUCH DER BIOLOGIBCHEN ARBEITSMETHODEN. Editec

by Prof. E. Abderhalden. Die Mermopex per Dien
Ast. 1, Carmiscar MerHC

STERROCHEMTE

pynraese. By K. Alder,
ves, Teir 2, 2. Hiire, Herr 9 (Scuvoes), Liery
Hune 400. Pp. 3079-3291. Berlin: TUrban &

Schwarzenberg, 1933. 13.50 rm.
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