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The Hon.
Robert Boyle

was the man who jormulated the theory on which all chemical reasbn
ing is based—namely, that an element is the simplest form of matter,
and cannol be resolued into o'her substances. He first stated his
theory in a treatise entitled “The Sceptical Chymist”, published in
1661. Before that time, scientists had clung to Aristotle’s hypothesis,
dating back to the fourth century B.C., that the [our “elements”
were fire, water, earth and air, and that all matier consisted of these
in different proportions. Boyle's appreciation of the true nature of
an element changed the whole trend of scientific thought.

Son of the Earl of Cork, he was horn at Lismore Castle, in Ireland,
in 1627. Al the age of eight, he was sent to school at Eton. Thence
he proceeded to Oxford, and spent much of the rest of his life at the
university earrying ouwt scienfific work which covered a wvast field
Among his achievements were the invention of the first efficient air
pump, the preparation of methvl alcohol from wood, and the pro-
pounding of Boyle’s Law, which is still wsed to describe how the
volume of a gas varies. with pressure. Before Boyle's
time, chemistry was the happy hunting ground of
the quack physician and alchemist. His work ai
Oxford raised it to the status of a dignified branch
of natural science. It is not without good reason,
therefore, that Robert Boyle is vegarded throughout
the world as “the father of chemistry”
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EDITORIAL

The report of the Consultative Commitiee on the Scientific
Manpower Resources of New Zealand, which has just been
published, should be studied by all our members, as a thought-
ful and valuable document. Chemists should be especially
interested, not only because they were well represented by
Messrs. McCombs, Dixon and Andrews, but also hecause, as
the report states, 'the subject of greatest numerical importance
is chemistry.”

To be dangerously brief, the Commitiee thinks that our
scientific monpower resources are more adequate in quantity
tham in quality, and they make a number of usetful suggestions
to remedy this defect. One is that there should be a closer
relationship beiween Government cnd industry on one hand
and the Universities on the other, and we like the proposal
‘that scientists from' Government and Research Institutes and
from Industry be appointed honorary lecturers at the Univer-
sities under approved conditions. Another interesting proposal
is that our brilliant young men who get first-class honours and
overseas- scholarships be given short appointments in New
Zealend before they go so that they can sample some of our
interesting problems to increase their desire to return. '

) It is to be hoped that this report will be given wide pub-
licity, because it is equally important to the laymon as to the
sclentist in this scientific age. But there is amother aspect of
some interest. The "Chemical Age” has referred editorially
to chemists and public relations in Britain as compared with
U.S.A., but we venture to think that in no country are chemists
more deplorably served in this direction then in ours. It was
not s long ago that a large commercial undertaking had its
chemical laboratory destroved by fire—the press referred to
this nerve centre of the concern as a "shed’” without qualifica-
tion. New Zecdlanders as a whole are not insensitive to
science, but, while the whole report is importemt to the layman,
it would be gratifying to us for him to reclise that two-ifths of
the scientific work of this country is in the homds of our
profession. ' -
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SIR NORMAN HAWORTH, Sc.D., FR.S.

It was a areat pleasure for many of our members to
meet Sir 'Normen Haworth when he visited this country for
the Pacific Science Congress. Sir Norman has been a fellow
of the Royal Society for memy years; he secured the Nobel
Prize for chemistry in 1937 for his synthesis of vitamin C in
its active form; he was knighted in the New Year Honours,
1947; was President of the Chemical Socnety, 1944 45, and is
still a Vice-President of that body.

Known as the “sugar king” because of his outstanding
‘coniributions to the chemisiry of this class of orgomic com-
pounds, Sir Norman announced the cyclic oxide formula in
1926, and on this our present views of the structure of sugars
are based. It is less generally known that he made his mark
with his researches on the terpenes before turning to thé
sugars. In this field he was o co-worker with I. L. Simonsen.
Sir Norman commenced his career as a student under W. H.
Perkin, jun., at Manchester eand published his first paper in
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associalion with him in 1806. He refired last year from the
Mason Professorship at Birmingham, where. he was also head
of the Chemistry Depariment, and is now associated with the
Colonial Products Research Council. It was work done in
connection with this body that he discussed in his lecture,
which we publish in this issue.

Sir Norman has a few contacts with New Zealanders. He
was on the staff of Imperial College, Londen, at the same time
as Prof. Roberison, of Victoria College. Prof. F. [. Llewellyn,
of Auckland, was associated with him ot Birmingham beifore
coming to New Zecaland in 1947, and Prof. R. |. Mclroy, until
recently of Canterbury College, was one ol his pupils.

SUGAR AS A SOURCE OF CARBON COMPOUNDS IN
INDUSTRY

SIR NORMAN HAWORTH, PhD.,, Sc.D., FRS.

Benzol, phenol, plastics, newer fibres, many industrial
solvents and detergents, dyestuffs, newer drugs, chemothera-
peutic products and photographic chemicals cre at present
derived from coal and oil. It is well known that accumulations
of coal and oil are not inexhaustible and that at our present
rate of consumption they will be used up in the not far distant
future. We expect that atomic energy will eventually replace
coal and il as a major source of power. Even now we should
be considering glternalive taw materials for the manufacture
of orgemic compounds. In 1837 attention was directed to the
possibility of utilising cane sugar for this purpose. At that time
there was an over-production, scme 13 million tons of cane
sugar of 99% purity being produced in 1938. The price for
this in the United Kingdom was £7/10/-, which compared
favourably with that of coal and oil. Supplies of cane sugar
are renewed year by year and are thereby inexhaustible. The
crop is rapidly regenerated. There are large areas of lemd
eminently suiled to the cullivation of cane sugar which could
not produce other crops of such economic value. Although
the recent war has restricted preduction in sugar-growing
areas, this production is ropidly approaching pre-war levels
and could be easily exponded io three times the pre-war
figure if a market were available. . Further, by working with
a 30% solution of crude sugar as the raw material, distribution
would be simplified and prices further reduced. Cane sugar
therefore has aqll the properties of an excellent raw material.
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The question is how can it be utilised? The following will give
an idea of the experimental. work performed in this direction.

(1) The present most valuable products are alcohol,
acetone and butanol. It must be remembered that during the
production of alcohol one-third of the carbon is lost as carbon
dioxide, whereas in some. of the processes to be described -
there is a more efficient utilisation of the carben.

(2) Sucrose octo-acettrte can be obtained in high yield and
is an excellent plasticiser. Sucrose nitrate is manufaciured in
the form of white crystals and is used as a blasting explosive.

(3) Catalytic hydrogendation of sucrose yields sorbitol (0%
yield) and memnitol (30% vyield). These can be sepcrated by
crystallisation. Manitol nitrate is used as an explosive. Sor-
bitol is used in the synthesis of vitamin C and as a sweetening
agent for diabetics. Sorbitol, on treatment with acid, under- -
goes dehydration to form a very stable dianhydride which
contains iwo fused furane rings. Methylation of this produces
a stable high-boiling liquid which is on excellent solvent.
Esterification of the dianhydride with polymerisable acids will
produce plastics of the perspex type, and with faity acids such
as linoleic or linclenic acid, will produce drying oils.

The chlorine in sorbitol dichloride, after protection of
hydroxyl groups with formaldehyde, can be replaced by
amino groups to produce a compound which can be con-
densed with adipic acid to form a nylon-like product. This
reaction has not been completely developed.

{4) A 40% soluton of sucrose heated with calcium oxide at
250°. C. gives «a 70% vyield of pure lactic acid. Laclic asid is
a source of a number of compounds, including acrylic acid,
which is used in the synthesis of the acrylic resins.

(5) Sucrose autoclaved with hydrochloric acid under the
correct conditions gives an 80% vield of levulinic acid. Formic
acid is also produced in the reaction. The sodium salt of
levulinic acid is o nen-corrosive solid emd is used as cn anti-
freeze. Levulinic acid on catalyiic hydrogenation vields
v-valero lactone. This has « boiling point of 200° C and is a
valuable solvent, being miscible with both weter and orgemnic
solvents. Further reduction of y—valere lactone yields a glycol
which on dehydration yields a methyl butadiene which may
be used in the synthetic rubber industry.

Levulinic acid forms condensation pi‘odqcts with hydrazine
which, by further reactions, can be converted into a number of
products which have voluable analgesic properties or, by
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coupling with sulphcmilamide, can be converted into valuable
compounds of the sulphonamide series.

{(6) Sucrose heated by itsell in 30% solulion gives a
40% vield of hydroxy methy! furfural, which is formed from
the fructose fraction. This can be reduced to the correspond-
ing glycol, which is a useful industricl solvent, or can be
converted 1o adipic acid, which is used in nylon manufacture,

(7)-Certain bacteria (Streptococcus mesenteroides) act upon |
the glucose fraction in sucrose to form a polymer known as
dextran, from which unchanged fructose is readily removed.
Dexiran is a very clear viscid ‘gum, the viscosity of which can
be graded. It com teplace many plant gums in indusiry and
i{s o possible substifute for blood plasma. This property is
being investigated at the Lister Institute. I has been found
that dextran has little deleterious effect in the blood stream,
. being hydrolysed eventually to glucose,! which is a normal
constituent of blood. -

With the fructose left in dextran is an excellent syrup,
being better than golden syrup for some purposes.

The foregoing by no means exhausts the possible com-
pounds which can be derived from come sugar. They are
merely given as examples of useful compounds which can be
derived from rcw materials other thom petroleum and coal.

1

Mr. B. C. Aston, M.B.E., M.Sc., FR.S.N.Z., AN.ZLC.

One. of the {ew scientists io be so honoured, Mr. Aston
was mentioned in the last New Year Honours, and we offer
our congratulations. Until he retired a few years ago, he held
the position of Chief Chemist to the Department of Agriculture,
where he did a good deal of work on mineral deficiencies,
his most notable achievement probably being the intreduction
of limonite as a successful large-scale ireatment for bush sick-
ness, then believed o be due to iron deficiency. As a keen
botemist, many of Mr. Asion's investigations were of a bio-
chemical nature, including {with Sir Thomas Easterfield) the
isolation of the poisonous principle of the tutu, investigations
of the tinctorial properties of many native plants, and the direc-
tion of the work on the mineral content of pastures. He is a
past President of the Royal Society of New Zedaland, and was
Secretary on two occasions. Mr. Aston is unmcrried and lives
in retirement at Kerori, Wellington.
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CONFERENCE. 1949

AUCKLAND, AUGUST 22nd-25th
N.Z1C. RIC.

Only about half of our members have so far. returnad
the cards sent out, and as hotel accommeodation in Aucklend
iz a real problem, the committee would be much assisted in
their preliminary bookings it the other 50 per cent would come
to light. Be careful to make the appropriate entry aboul your
wife it any; doubts have been raised in our minds by the
fact that one single lady has advised that she is bringing a
wifel

*Registration for the Conference will be on the morning
of Monday, 22nd, with the official opening at 11.30 a.m. The
following subjects have been selected for symposia:—

Antibiotics. o )

Utilisation of New Zealorid natural rescurces and Waste
Products. (A M. & V.}

Food Technology.

Structural Methods—X-ray anatysis; Electron diffraction;
Magnetic susceptibility: Polarography: Infrared and
Ultre-violet Spectroscopy.

Analytical Chemistry.

Surtace Chemisiry—Flotation of Non-metallic Minerals;
Biochemical Applications.

Silicates; Ceramics; Seils.

Chromatography.

Members who are able to contribute papers on any of
these topics should advise the Secretary as soon as possible.
For the Analytical Chemistry Symposium, short papers are
desired, and there will be a place for those not necessary
of striking erudition, but conveying useful ideas and tips. In
addition there will also be informal discussions for which the
subjects of Fuel and Laboratory Organisation have been sug-
gested. Members interested in these, or who can suggest
any other suitable subjects, should communicate with the
Secretary. '

A post-Conférence tour of Rotorua, Waitomo Caves and
Tongariro National Park will be held if there is sufficient sup-
port. Some interesting ofterncon excursions and a dinner are
being corenged. :
G. L. Calnem (Hon. Secretary),

. Dominion Laboratory,
. Durham Strest Wast,
Aucklomd, C.1.
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THE CONTRIBOTION BY NEW ZEALAND WORKERS TO THE CHEMISTRY
' _OF PLANTS

PART 1—INVESTIGATIONS ON PLANTS OF AGRICULTURAL IMPORTANCE
By J. MELVILLE, Plani Chemtstry Laboratory. Palmerston North

The dependence of New Zealand's prosperity and high standard of living
on her agricultural industry with its very limited range of exporiable primary
produce has been stressed too often to require further comment. The desir-
abililty for diversification of her industry has long been widely recognised,
but it would appear that the necessary prerequisites for any major diversifica-
tion simply do not exisi, and there is little reason to believe thai the basic
pattern of New Zealand's industrial effort will undergo any marked change in
the ‘near future. It is therefore natursl that, in the huge expansion of scientific
services which has taken place in New Zealand during the past twenty years,
the major part should have been in those fields with a direct bearing on the
efficiency of ber primary industries. A large proportion of the country's
scientific manpower is direcily engaged on problems relating to seil, plant
f.'!n'd animal. '

In this, the first of the series on the contributions made by New Zealand
workers to our knowledge of plant chemistry and plent physiclegy, an altempt
will be made to summarise the investigations of plants of importance to New
Zoaland agriculture. At the outsei it must be emphasised that many hundreds
of analyses of pastures and of agriculture crops have been performed by
chemisis in various research institutions, and that the vast majority have been
performed in the course of field trials of one kind or another—fertiliser trials,
strain trials, nuirition and husbandry experiments, animal health investigations
and many others. In all such cases the field worker has reguired analytical
data (or at least has thought he required them) for a correct interpretation of

his field results. 1 is most unusual that any new principle has been involved

or that other ‘than standard methods of anelysis have been used, whila the
emphasis in interpretation has been on the user aspects of the problem rather
than on the chemisiry of the plant or plants under investigation. This point
is considered in somewhat greater detail later, but it is felt that no good
purpose can be served by ‘allempling a complete account of the chemical
aspecls of such irials, and that lor agricultural plants only the main conclusions
should be given. When this is done the number of papers which deal with
the chemical compasition and metabolism of agricultural plants and which make
a significant contribution to plant b'iochemical knowledge is relatively small.

.

Pasture Plants

The grasslands of New Zsaland almost justify the adjective “"unigque.” In
no othar country .in the world does pasture herbage form so important a part
of the dist of farm animsls—a phenomenon which reaches its peak in the
plains and rolling couniry near the west coast of the North Island, whore
pesture furnishes practically the whole of the feed consumed by stock. The
ability of our grasslends to caler so fully for the feeding of livestock is the
main reason why New Zealand farmers are sble to produce animal products,
and perticularly dairy products, more cheaply than their competitors in other
parts of the world. It is importent to remember also that present production
is only a-viraction of the polential production of our grasslands, which are
cortain 1o play a part of increasing importance in our national economy. It is
squally certain that increasing productivity will go hand in hand with increas-
ing knowledge of the chemical composition, metabolism and nutrition of pasture
plants,
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Agricultural chemists and plant physiologisis have, ever since Liebig's
day, been largely pre-occupied with the question of whether the nutrient
elemenis abscrbed by the plant are adsquate o its needs. New Zealand
workers have played their part in investigating the nutritional requirements of
agricultural plants in general and of pasture plants in particular, ard the
number of fertiliser irlals conducted by the Departments of Agriculture and of
Scientific and Industrial Research, by the Agriculiural Colleges and by the
Cawthron Institule must by now run into thousands. The chemical anelysos
which have been made on the plant material drawn from & proportion of these
rials and ifrom farm pastures throughout New Zealand have enablod some
conclusions to be drawn about the efficiency of any particular fertiliser, while
they provide a growing body of information on the concentration in :iha
herbage of certain nuiritionally importart elements under a wide range of
rool environmental conditions.

Before considering individusl elements in detsil it is, howsver, necessary
to bring in some aspects of the problem which may at first sight be con-
sidered irrelevant in a papsr iniended for consumption by chemists, The
digression is made with the purpose of emphasising the biolegical complexity -
of the raw material which the chemist has to handle, a complexity which has
farreaching offects on the interpretation of the mass of available analytical
information.

In the first place pastures are never homogensous with respect to botanical
composition, and some idea of the wide varialions which occur can be gained
from Madden's survey of the grasslands of the North Island. Excluding marsh,
swamp. sandhill, eic, Madden divides pastures into ten types ranging from
ryegrass-white clover dominant (Type I} to raistail-Yorkshire fog-Danthonia
dominant {Type X). Hardly & single plant of the spacies in Type X pasture
would be present in Type I, while the differsnce in productive capacity would
probably range from sbout 12,000lb. of dried herbage per acre per annum
for the lefter to less than 1000Ib. for the form_er.

Samples from both types may be legitimately described as “‘pasture
samples,” but it is obvious from this example that analytical results from one
pasture cannot be transferred o another withou! detailed information of
botanical composition. Further to the chemist who is interested in plant
melabolism and in the wey in which the nutrient eloments are elaborated and
built into the tissue of the plant, pasture samplas containing the lsaves of even
two species are practicelly useless.

Quite apart from these variations which are related 1o soil type, climate,
topogiaphy, eic., marked varlations in botanical composition under constant
environmental conditions can be brought about by fertilisers. To take the
earliest example in which this is clearly illustrated, Doak found & marked
decrease In lime content of pasture subjected to fertilisation by ammonium
sulphate and then went on to show that the effect could be explained by the
encouragement of grasses (with a lime content of about 1%} to the “detriment
of clovers (lime conteni about 2% on dry basis.)

The botanical composition of pastures must also be considered in relation
to their utilisation, i.e., to the sHect of the animals grazing on them. Sheep
and caitle show marked preferences for different species in the pasture, and
this differential defoliation may result in marked changes in botanical com-
position; the tramping of pesture plants by animal hosves may encourage one
plant, while inhibiting the growth of another; the effect of animal’ droppings
is a feclor of great importance 'in the building of soil fertility, and this in
turn has marked resulls on the composition of the plant association. It is not
generally realised that the fertitising - capacity of the animal in our higher
producing pastures is very much greater than any amount of artificial fertiliser
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applied by the farmer. The exient! to which these and other facters related to
the grazing animal apply in any particular pasture is capable of considerable
wvariation, and stock management, just as much’ as fertiliser trealment, can pro-
duce marke,d batanical changes,

Purely botanical considerations such as these are essential for the inter-
pretation of anelylical results, and a critical review of much of the earlier
chemical work is impossible because only the scantiest miormahon on botanical
composition is available.

The variability asscciated with all field trials is another factor which makes
the reviewer's task difficult. It is only within the last twenty years that the
necessity for replication, randomised layout and astatistical interpretation of
results has been realised by agricultural workers, and it js impossible in
many cases to delermine whether effecls found by eerlier workers are statis-
tically significant ¢r not.

These are relatively recent concepts and their expression in quantitative
torms is a matter of the present, the immediate past and of the future. I particu-
larly wish to make, it clear that this digression is not made to disparagse in any
way the work of earlier investigators. Their results, achieved through tech-
niques which would be regarded as incredibly laboricus by present-day
chemists, laid the foundations for all our present ideas and provided a rational
basis for the use of ferlilisers. The digression was made t¢ emphasise the
negessity for a proper appreciation by tha chemist of the biclogical complexity
and variability of his raw material, and to illustrate a few of the difficulties
which face the field investigator before he hands over a sample of pasture
herbage for chemical snalysis. For real progress in the held of pasture
chemistry the chemist must think of himsel, not as.an analyst concerned with
the chemical compesition of a sample of leaf powder, but as a member of a
group of scientific workers who are invesiigating the infinilely complex
biclogical systom of soil, plant and animal.

MAJOR ELEMENTS

CALCIUM

Lime has played an important part in raising the productivity of
our grasslands, and there are exiensive ereas which without lime would
probably never have been brought into production. Although in many cases
lime has been applied in order {o bring aboul changes in the scil to make it
more suitable for plani growth, it is only natural that a large number of lime
énalyses of mixed pasture herbage should have been reported. In this, as
in all cases of mineral analyses, the aim is to determine fertiliser requirements
by leaf analysis, and # must be admitted that the information available allows
enly very general conclusions to be drawn. It is felt that no good purpose
would be served by dguoling results obtained by various investigators on
mixed pasture herbage, but the bibliography contsins z selection of ithe more
significant contributions by New Zealand workers. Of greater interest io
plant physiologists are analyses of pure species dissected from a mixed
sward, and the best irial for the purpose known i¢ the author is one initiated
by Grasslands Division three years ago and siill in progress, on the effect
of clovers in mixed swards in the presence -and absence of added lime and
phosphate. Herbage production has ranged from 1500lb. dry matter per acre
per vear to 14,000lb., and dissection of the herbage into the main species has
been made at each cui, with chemical analysis’ cn three monthly bulkings.
Calcium levels in grass-(expressed as percentage Cal in the dried sample)
range irom a minimum of 0.61 io 8-maximum of 1.17, It is of inierest that
values over 1% have been obtained enly on plots from which clover is
excluded and which sre" botanically- more complex- than those where clover
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forms part of the sward. In the lalter case ry'egrass is practically the only
grass species present, and its lime content vares between 0.61 and 0.98%.

The values for clover are very much higher and range from & minimum
of 1.54 to a meximum of 2.45%, and the point may again be made that any
management practice which changes the balance between clover and grass in
the sward will markedly affect the lime content of the mixed pasture herbage.
In this particular trial changes in lime content of each species dus to ditieren-
tial liming {reatment appears lo be of less imporfance than seasonal variations
on any single treatment, i.e., the highest producing piot shows variations with
season between (.66 and 0.99% for ryegrass and between 1.67 end 2.06% for
clover. This picture may well be changed on other seil types, and the dupli-
cation of this carefully conducted trial at Lincoln and Gore should provide
valuable information. '

It musl be mentioned in closing this section lhat our knowledge of the
role played by calcium in plant metabolism is practically a closed book, and
the stanilicance for instance of the higher levels in clovers than in grasses is
unknown,

PHOSPHORUS !

Phosphates enjoy the distinction of being by far the most widely-used
fertilisers in New Zealand, and their effect in raising agricultural production
have been of almost inestimable value. The general remarks msade under
“Calcium,” however, are equally applicable to phosphate, and the stage has
not been reached where analysis of pasture herbage supplies more than a
very general answer as 1o whether a response in production will result from
phosphatic fertilisation,

For phosphate levels in individual species dissected from a mixed herb-
age sample, reference is again made io the Grasslands Division trial. Phosphate
levels in ryegrass vary from 0.88 to 1.50% with an average value aver all
determinations of 1.14%, while corresponding levels in clovers are 0.79 to
1.39% with an average value of just under 1%. Although the species differ-
ence is not so great as in calcium levels, it is noteworthy that of the hundred
samples under consideration the phosphate concentration in ryegrass is always
slightly higher than in clover frem the same plot. Seascnal varisiions are
marked and follow a more regular pattern than do the veriationa in lime con-
tent, reaching 8 peak in the early summer months and declining o a minimum
in late autumn.

" Differences between plots with and without added phosphats are small
but regular for both species. It is hoped thet a more marked phosphate
response as measured by leaf phosphate levels will be obtained in similar
trials on other soil types.

The part played by phosphorus in the metabolism of living cells is much
more clearly defined than is that of calcium, and a series of organic phosphorus
compounds which are known to be of importance have been isolaled. These
include the nucleic acids which are of such importance in the composition of
coll nuclei, the phosphoproteins such as casein, the phosphorylated sugars
which are key substances in the synthesis and degradation of carbohydrates,
and phospholipids which are surface active agenis of imporiance in transier
of melabolites through cell membranes. Organic phesphorus compounds
which are imporfant in melabolism may be divided roughly into two groups:
{1} Those compaunds in which the phosphate residue is linked 10 hydroxyl (as
in glucose phosphate) and which hydrolyse with a free energy decremse of
20004000 calories per mole. These linkages are known as “energy poor”
‘phosphate bonds, (2) Those compounds in which the phosphate residue is
linked to another phosphate resldue, to a carboxyl or to a guanidino residue
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and which hydrelyse with a free energy decrease of 12,000-15.000 calories per
mole. To these the' description "ensrgy rich” is given. The conception of
“energy-rich” bonds has- been extraordinarily - fruitful in explaining cellular
reactions in which energy must be supplied to the reacting system, and cases
have been found where relatively large storage of compounds containing
energy rich bonds takes plece against. future enerqy requxremems by other
reactions in the cell metabolic cycle.-

Although a number of reactions involving organic compounds of phos-
phorus have. been investigated in plant fissues, there remains an enormous
gap which must bs bridged before any correlation can be. attempied between
total phosphate concentration in the leaf and the basic phosphorus require-
ments of the leaf for its wide varety of reactions. To such fundamental
problems the New' Zealand worker has contributed nothing.

N[‘l‘ROGEN

Plents are by far the most important synthesisers of.protein on this planet,
and so far as human needs are concerned they are practically the sole source.
This sweeping statement should perhaps be amended in one respact in that
oné family, the Leguminoseae, relics en symbiotic bacteria to fix nitrogen from
the ‘air - within its- root tissue. There is, however, no reason to assume that
the processes of protein synthesis in this family- is markedly different from that
in other plants: the difference lies in the way in which the nitrogen Is
abscrbed by the roots. In any case it is hardly surprising that the study of
nitrogen metabolism of plents has been vigorously pursued by chemists in
many couniries of the werld.

The high production pastures of New Zeala.nd are exirzordinarily efficient
pratein producers. Up to 3000lb. of protein per acre per year have been
recorded on pasiures at- Palmerston North, which is equivalent to saying that
the plenis of the sward absarb up to 550lb. of nitrogen per acre through their
roots. It is remarkable;-in view of-this figure and of the low nitrogen supply
in the scil, that only the smallest amounts of nitrogencus fertilisers are used
for” pasiure lop-dressing. The explanation lies in.the clovers, which are an
essential component of al! high-producing pastures. A collaborative investiga-
tion by grass—clcver relauonsh.lp in. high production pastures has been in
pragress for some years, and the following bnef sum.mary gives the conclusmns
which have been reached:—

{1} Grass plots from which clover is rigidky excluded will produce, under
‘moéwing and without nitrogen fertilisation, about 1500lb. dried herbage per
-acre per year with an- average nitrogen content of about 2.2%. Nitrogen is
the limiting factor, and by the spplication of artificial nitrogenous - fertilisers
production can-be increased. to over 16,000lb. with an average nitrogen con-
‘tent .of over 4%. .

(2 Grass and clover plots produce under the same conditions about 10,000Ib.
dry matier, to which grass contribules about 3000lb. with 2 nitrogen content
,of 3.5%. Hence not only does mare grass grow in association {and incidentally
.in competition) with clover, but the percentage of nitrogen in the grass com-
ponent is markedly increased. The relalive yields of prolein from grass are
.equivalent to 33lb, and 105lb. N respectively, and the only possible ‘conclusion
ia that there is considerable underground transport of nitrogen from legume
to. nonlequme. The agents through which this transference occurs and
.the biochemical. processes involved are matters of present concern to hoth
.institutions. 4
(3) Under grazing cond1tsc>ns where dung and urine, almost equivalent in
‘nutrient elemenis to the- pasture 'consumed -by - the animals, are returned to
the pasture, yields.of 13,000-15,000lb. dry matter are cbtained, to which grass
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contributes 10,0001b. with an average nitrogen content of aver 4% The nitrogen
content of clover in this treatment, as in the previous one, ranges between 4.4
and 5.8%. Thus the percentage of grasses has changed from 30% where
animal residuss are not returned {o over 70% where they are returned. Nearly
all the nitrogen necessary for this enormous grass growih c¢omes originally
from the clover in the sward, but the nitrogen, through the intervention of the
animal, is used again and again by the grasses in the association.

This summsry gives only the barest essentials [or a proper understanding
of the nitrogen cycle in pasture, but it provides a rational approsch’ io the
interprelation to be placed on the numercus total nitrogen values quoted in
the litersture. 1t gives no indication, however, of the processes whersby nitrate,
emmonia and, in the case of legumes, the primary producis of atmospheric
nilrogen fixation are converied intc protein. This problem is one which has
accupied a greet deal of our time in Palmersion North during the past ten
years, and although our real interest has besn physiclogical, a dispropor-
ticnately large part of the expanded effort has gone inic investigations of
methods of analysis. Of the dozens of water scluble nitrogenous compounds
which are known or presumed to be present in leaves. only two, viz., nitrate
and ammonia, can be accurately estimated on a routine basis: Even with ihe
latter grave doubls exist as to the accuracy of many of the published values
because insufficient attention has been paid to the way in which the extract
was prepared for analysis.

Glulamine and asparagine, the amides of the dicarbexylic amino-acids
glutamic and aspartic, are recognised as key compounds in nitrogen metabolism.
Any sudden influx of ammonium inio the plant, whether by absorption
through the roots or by degradation of protein synthesised by the leaf, has
an immediate effect on the amide levels in the leaf. Estimation is by differen-
tial hydrolysis of the amide group, and ample evidence has accumulated that
under certain envircnmental conditions such indirect estimations are subject
1o gross errors of unknown origin. Work is directed at the moment to the
development of entirely independent analytical methods, and ocur aim is io
have al command {wo and perhaps three methods which can be applied 1o
these compounds.

As a result of work carried out in Palmerston North during the past two
years, a third amide, urea, has been added to the list as a normal meta-
bolite in plant tissue, bul the part played by urea in nitrogen metabolism
is still obscurs., The work has one particularly interesting-phase; we have
found that urea is very rapidly absorbed from soll by grass plants, and that
within a few hours of application marked increases in leaf urea lovels take
place. This is in direct coniradiction to the usually accepted docirine that
ammonia and nitrate are the only nitregenous compounds absorbed by plants,
and is of particular interest when it is rememberad that more than half the
nitrogen excreted by stock is in the form of urea. The extent to which urea
“is directly absorbed by pasture plants from a urine patch is a matter of con-
siderable practical and theorelical importance.

Of the water soluble nitrogen in greer leal tissue, about hall is due io
the amino nitrogen of amino acids. Amino-nitrogen figures for a variely of
tissues are available in world litereture, bul reliable figures for single amino
acids simply do nol exist, largely because only within the last ien years have
techniques become available for their detection and estimation. This problem
is being vigorously pursusd at Plant Chemistry Laboratory, and resulis to date
indicate that the amino acid pattern within the lesf protein complex is quite
different from that of the soluble amino nitrogen fraction. In the latter glulamic
acid, aspartic ecid, glulamine and esparagine usually account for more than
70% of the total.
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The stoery of our ignorance can be extended by poinling oul that a
considerabla portion of the soluble nitrcgen of plant sap is not characterised
even inio rough groups, but sufficient has been said fo indicale how fer we
are from an understanding of the chemical composition of green leaves. How
much further we are from any understanding of mechanism of this vital
synthetic process may sefely be left to the reader.
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THE EIGHTEENTH ANNUAL REPORT
FOR THE YEAR ENDING OCTOBER 31s1. 1948 .
., In this Anhual Report, Council wishes to submii to members a brist
record of the year's activities from November 18, 1947, to Cclober 31st, 1948.
QOFFICERS FOR THE YEAR: '
President: Dr. . K. Dixon.
Vice-President: Professor |. Packer.
Delegates: Auckland—S. G. Brooker. Woellington—J. L. Mandeno. Can-
terbury—F. H. G. Johnstone. Otago—Dr. S. N. Slater and O. H. Keys.
Hon. General Secretary-Treasurer: W. G. Hughson.

i

MEMBERSHIP: Membership figures over the last three vears are shown
in the following table:—

1946 . 1947 1948
Auckland .. " 75 7t 76
Wellington i . 13 122 132
Canterbury ... 4B 5l T 55
Otago 43 47 44
Ovenrseas . 25 29 ) 40

302 320 347

ELECTION OF HONORARY FELLOW: Emeritus Professor F. P. Worley
has been elected an Honorary Fellow of the Institute in recognition of his
services as founder of the Auckland Chemical Scciety and his early interest in
the New Zesland [nstitute of Chemistry. He is also & past President of the
Institule and has qwen valuable service to the profession of Chemisiry in
general.

ON LEAVE: Leave was granted to the following members temporarily
' overseas:—Mossrs. R. V. Perryman, G. B. Beath, S. |. Bennett, P. A. Ongley,
W. 1. Taylor, ]. C. Dacre and W. 8. Metcalf.

RESIGNATIONS, ETC.: Dr. P. R. McMahon and Messrs. H. 8. Gibbs, F. N
Fastier, T. A, Pressley and B. W. Collins have resigned and the names of
Messrs. 8. C. Denham, W. Moss and ]. W. Shiels have been remaved from the
Register.

OVERSEAS MEMBERS: Our membership overseas is increasing and we
‘now have' 18 members staticned overseas and 22 members temporarily over-
seas or on leave.

APPOMTMENT OF REGISTRAR: The Reyistrar has now completed his
second year of office and it has been found that the clerical work of the
[nstitute is quite extensive snd time-absorbing.

GENERAL WORK OF THE INSTITUTE: As in pasi years, we are indebted
to a large number of our members for voluniary werk on behalf of -the Institute.

CONFERENCES: The Annual Conforence was held in Dunedin at the
University August 24th-27th, 1948. N was splendidly organised and was
most successful from every point of view. Conference 1949 is planned for
August 22nd-25th in Auckland.

CHARTER: A special commiliee spent a considerable amount of time
collecting and examining information relating to charters, and a special _raport
was recently submitted to Councit for consideration.
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EMPLOYMENT REGISTER: Circulars have been seni out regularly, and
aliogether 124 vacancies in New Zealand and Australia have been notified.
Members of the Institute requiring staff could make more use of this register.

EXAMINATION COMMITTEE: This is cne of our most active Commiitees,
and they are assisted by e number of voluntary examiners and supervisors,
who prepare thecretical and practical examinations for Laboralory Assistants,
io sit each November. This examination is recognised by the Public Service
Commission and has been used as a basis for the organisation of examinations
for other groups of technical sssistants. This year there was twenly appilicants
sitting forty-three subjects (including four from the opticnal group). To date
three certificates have been awarded.

JOURNAL: Journa! Headdquarlers have now been iransferred from Christ-
church, where Dr. Parlon was Editor for eight years, to' Auckland, where Mr.
S (. Brooker and his Editorial Cemmittee have now completed a year's
activities. - Future policy is-iraughi with possibilities,” and one pf the main
aims in view is the more frequent publication of the eofficial organ of ihe

" Institute.

MEMBERSHIP COMMITTEE: This -important Commillee, consisting of three
Senior Fellows, hess deliberated on the applications made for enrolment as
Fellows or Associates. Recommendations have been made for the election of
one Honorary Feliow, three Fellows and thirty. Associates. Leave of absence
has been granted to Professor L. H. Briggs, a member of the Commitiee, during
his absence abroad, and his place is being taken temporarily by Professor
1. Packer, Presidentslect for 1949. ' :

SALARIES: The Institute for some years has'taken an ective inlerest in.
the salaries paid-to Chemists, and information collected last year covering =il
branches of Scientific work has been a -valuable siore of information. ' This
year it was decided to issue another quesiionnaire to ail members. and the
resulis were arranged and reported on in such a way as lo give the maximum
amount of information. A sw.mmarised report appeared in the June Journal
and another staiement on saaries paid to Industrial Chemists appeared in the
December issue. .

STANDARDS INSTITUTE: Qur Institute is represented both on the Council
of the Standards Institute and on a profusion of chemical commitiees or com-
miltees on which it is desirable to have & chemist. This work involves the
expenditure of a considerable amount of time attending meetings and deliberat-
ing on specifications.

STANDARD METHODS: The determination of Standard Methods of analysis
in various New Zealand Laboratories dealing with similar materials was com-
menced in 1945, There are now a number of sub-<ommilees dealing with
specific sections such as animal tissue, plant materials, soils and fertilisers. A.
number of methods have been reviewed and the results published in the
December journal, 1947. Further detailed work is being continued on par-
ficular problems, viz., minor elements, quick lests, animal feeds and residues.
Membership of each Committes is confined to those Institutions actually work-
ing in that special field.

FOOD PARCELS: We are pleased tp be able to say that the Institule has
continued 1o dispatch regular parcels to members of the Royal Institute of
Chemistry benevelent group in Great Britain, and the fact that every parcel is
so gratefully acknowledged amply repays us for our efforts.

CONTRACTS FOR SERVICE: Atfiention is at present being given to the
possibility of preparing a "Contract of Service” in order to define the relations
between a Chemist and his empioyer. This, we feel, will be of particular
intereat lo young chemists.
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UNION REGISTRATION: The position of chemists in relation to particular
Unions has been discussed with various Government officials. It is felt that
Chemists are generally advisory to, or pari of the management, and should
not be members of lhe Workers' Union.

.U.NES.C.O: Mr. Nash, nominated by the New Zesaland Institute of
Chemisiry and the Department of Scientific and Industrial Research, has been
appointed to the National Commission for UN.ESC.Q. in New Zealand and
is meinfaining a general interest in activities, particularly the Scientific work.
We woere lortunate in that Mr. Nagh, a past Génera! Secretary of the Institute,
attended the Mexico Unesco Conference on behalf of the New Zealand Govern-
ment. .

PATENT LAW AMENDMENIS: This maller has been under consideration
during the year, and we have studied various aspects of the regulations
relating to Chemical substances and processes. A number of our chemists
sre clesely interested in these regulations and we may find it necessary 1o
consider further action.

ANZAAS.: The Annual Meeting of the Australlan and New Zealand
Association for the Advancement of Science is regularly attended by a number
of New Zealand Scientists and generally by ihree representatives of our
Institute. Three members will officiaily represeni the Inslitutie 2t ithe Tasmanian
meeting in January, 1849, and a number of olher members will ba submiiting
papers.

OTHER EMPIRE INSTITUTES: Mostly by interchange of Journals and Publi-
cations we have maintained interest in the Royal Instilute of Chemistry of
Great Britain 'and Ireland, and in the Australian. and Canadian Institules. We
are indebted to these Institules for the regular supply of information regarding
proceadings and gerteral actiwities.

NEW ZEALAND SECTION OF RILC.:. A large number of our activilies
are underiaken as joint efforis of our own Institule and of tha local section of
the Royal Institute of Chemisiry, e.g., the Annual Conference and rertain sub-
committees dealing with methods of analysis, Employment Register, etc,

INSTITUTE' PRIZES: The Indusirial Chemical Essay will be awarded next.
in 1950 and will be of the value of £25. A prize of 25 guinsas has been offered
by Massrs. Imperial Chemical Indusiries {N.Z.), Lid., for original published
research and the offer has been accepted by the Institule. The prize will he
awarded for the first time in 1942 (closing data April 30th), and the regulaticns
governing the prize will be published in the Journal.

FINANCE: The Belance Sheet shows another successful year, but very
careful consideration of the financial policy is still necessary. The cos! of
the Journal was helpad this year by a refund of £70/19/3 from sales tax which
should not have been charged over the lest {ew years. For various reasons
Conference expenses this year were light and a surplus of £68/10/- resulted.
Printing of the List of Members cost £33/7/-.

THANKS

Qur thanks are due to all officials of the Inslitute and to many others who
have occupied acting-positions or have assisted’ sub-committees, especially
supervisors and examiners for the Laboratory Assistants' Examinaticns.

Cur special thanks are again due to Mr. W. A. joiner for inscribing all
membership and examination certificates.
For and on behall of the Council:

J. K. DIXON, President.
W. G. HUGHSON, Hen. General Secratary.
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NEW 'I-LSSOCIATES

BAKER, Owen John, M.Sc. {1946)—After a period with N.Z. Farmers' Fer
tiliser Co., Ltd,, Mr. Baker is now Assistant Chemist, Coal Survey Section.
Dominion Laboratory, Wellington.

BROCKER, ];:'.dgar George, M.Sc. (1947).—Assistdnt Chemist, Fats Eesearch
Laboratory, D.5.LR., Wellington.

CAMDEN-COOKE, Alison Peevor, B.S¢. {1846).—Miss Camden-Cooke spent a
year with BALM,, and is now at the Dominion Laboratory. Wellington.

CAVERHILL, Alan Ryten, M.Sc. (1947).—Junior Lecturer in Chemistry at Vie
toria University College since January, 1847. ’

CHAPMAN, Lewis Peler James, M.Sc. (1948).—After war service as Meteoralo-
gical Officer at various.B.N.ZAF. siations, Mr. Chapman completed his
M.Sc. degree in 1946 and joined the Dominion Compressed Yeast Co., Lid.,
Auckland. .

DOLBY, Richard Malcolm, M.Sc. {1928). Ph.D. (Lond)—Dr. Delby joined the
Dairy Research Institute, Palmerston Morth in 1928. He is now engaged
" on Research work on the chemistry of butter and cheese making and other

" dairy subjects.

HURST. Frances Blackie, M.Sc. {1947).—Assistant Chemist at the Soil Bureau,

Wellington. ' :

HURST, Frank, M.Sc. (1946)—After a year a! the Wheat, Research Institute,
Mr. Hurst joined the Dominion Laboratory, Christchurch.

MONIGATTI, John David William, M:Sc. {1947)-—Mr. Mbnigﬂtti spent. four
years at the Scil Bureau, Wellington, and is now Agricultural Chemist at
the Ruakura Animal Research Station, Hamilton,

MURRAY, James, M.Sc. (1946).—Mr. Murray has been Assistant Lecturer in
Chemistry at Otago University since 1946.

N!CHOLLS, Gorden Alfred, M.$c. (1947).—Studying for his Ph.D. at the Auck-
land University College.

POLLAHRD, John Scott, B.Sc. (1945).—After qualifying for the Canterbury Uni-
versity College Diploma in Industrial Chemistry, Mr. Pollard was ap-
poinied Assistant Chemical Engineer al the Dominion Laboratory, Welling-
ton. '

ROSS, Desmond Joseph, M.Sc. (1946).—Joined the Dominien Leboratory in 194)
and in 1945 was appeinted junior Organic Chemist.

ROTHBAUM, Henry Potor, M.Sc. (1947)—After completing his degree, Mr.
Rothbaum joined the staff of the Dominion Laboratory, Wellington, (Physical
Chemisiry Secticn).

SEARLE, Ernest Johnstone, MSc. (1934}—Science Master at the Auckland
Grammar School since 1932,

SEWELL, Owen Keith, M.Sc, (i§47)—Assistant Chemist at the Galloway Labora-
tory, Ruakura Research Station, Hamilion.

SPROTT, Thomas James, M.Sc. (1947).—Has had experence with Mr. L. S.
Spackman, A.N.ZIC. (Public Analyst), and is now PhD. student at Auck-
land University College. :

TING, Ivor, M.A. {1946).—Assistant Chemist at the Fets Research Laboratory,
' Wellington. .
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CATALYTIC HYDROGENATION

. W. G. H. EDWARDS
R lecture delivered io the Otago branch)

The reaction of organic compounds with hydrogen in the presence of &
catalyst has developed from & chemicel curiosity of limiled scope to a valuable
tocl of organic chemistry and a useful industrial process. In 1863 Debus
found that when hydrocyanic acid and hydrogen were passed over hot nickel,
methylamine was obtained. - The implications of this were not fully grasped
until in 1897 Sebatier and -Senderens began their researches on vapour phase
hydrogenation. They found that a great variety of organic substances could
be reduced by passing their vapours, mixed with hydregen, over a nickel
catalyst at about 300° C.

. This procedure has limilations: # can only be applied to volatile sub-
stences, the siarling materlal and product must be feasonably heat-stabls, and
the hydrogenation cannct easily be contrelled (e.g., ketones give traces of
hydrocarbon as well as slcoholl. An imporlant practical applicalion was in
hardening liquid fats, a process fully developed by the beginning of the
1914 war, buf the real value of Sebatier's work lies in the stimulus it gave io
research in the fields of catalysis and hydrogenation. Immediately following
this work came the use of noble metal catalysts for liquid phase hydrogenation,
associated with the names of Willstatter, Skita and Psal. This in turn gave
rise to the modern technique of hydrogenation developed by Adkins, Adams
and others. The method is simple. The substence to be hydrogenated was
dissolved in a sujtable - solvent, & catalys! added snd the whaole shaken in
hydregen gas. The best solvent was, end still is. acetic- acid, which usually
provides a faster and more effective reduction than other sclvents, theugh it is
oily of value for noblé “metal calalysts. _Among the ‘reductions carried out
are” olefins to ‘paraffins,” aromalics to cycloparaffing, ‘aldehydes and ketones
to alcohels, nitrocompounds, oxtmes.and nitriles fo amines.

‘Unfortunately, at this stage a number of factors prevented catalytic reduc-
tion from competing seriously “with chemicai methods. The mosi important
of these was the difficulty in preparing catelysts of a reproducible degree of
activity. The preparalion itseli was tedious and sometimes hazardous, owing
to the fendency of colloidal platinum and palladium 1o promote oxidation of
organic materials, Psthaps the mes! successful of the early methods was duse
to SBkita, who introduced the use of gum arabic as a protective colloid for {he
finely-divided metal catalyst. This was effective in beth acid and alkaline
media, ard a palladium-qum arabic catalyst is still used to-day.

' - The'second serious defect of the meikod as it then steod lay in the sensi-
tivity of the catalysis.  ‘Minule tracés—only a few parts per million—of such
elements as sulphur or arsenic rendered a catalyst useless.

Finally, some ‘reduciions were extremely slow-and there was no way of
increasing their rate. i

The develepment of catalytic hydrogenation after this point is substantially
the progressive removal of these difficulies. The difficulty in preparing these
noble metal catalysts, coupled .with the development of fat hardening, focussed
attention on the use of nickel for liquid-phase hydrogenation. Progress in this
lield was facllitated by research Inlo pressure reactions, for which Ipatieff was
largely responsible. As. ¢quipment developed, it became possible to carry
oul hydrogenations. at present of 50 to 200 atmospheres. This much eHected
the rate and course of hydrogenation, and made feasible the use of nickel
catalysts which are usually slow-acting at atmospheric pressure. A finely-
divided mickel was produced by heating nicke! lormste or ‘carbonate in a
suitable solvent with hydrogen under pressure; amother method was to reduce
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kieselguhr impregnated with nicke! nitrate in the same way. With the appli-
cation of new techniques and equipmenti, progress was rapid, and to-day we
have a wide range of catalysts and rteaction conditions, with every facility
for carrying out reductions rapidly, cleanly and easily.

Between 1925 and 1927 the two most effective present-day catalysis were
discoverad, namely, platinum oxide (Adam's catalyst) and Raney nickel. In
platinum oxide we have the answer to the preparative difficulty of noble mstal
calalysis. Chloroplatinic acid or ammonium chloroplatinate is fused with
sodium nilrate, and the salts extracted with water, leaving the brown oxide.
This may be teduced before use with hydrogen, or better, Teduced in the
presence of the unsatGrated compound., It should be mentioned that in the
wrilers' experience Adam's catalyst has naver waorked in alkaline solution, and’
indeed under these condiiions it did not even reduce to the metal. Sodium
benzoale has been reduced using this catalyst, bul all excess alkali had to be

neutralised first.

Haney nickel is produced by the aclion of alkali on a 50% Ni-Al alloy.
The aluminium is dissolved, leaving a grey nickel powder which is highly

- reactive. To be most effective, however, it must be. used under pressure,

-

although elevaied temperature is not elways essential. Acetone, for example.
can be smoothly reduced by Raney nickel at almospheric temperature and 30
atmespheres pressure. The aromatic nuclesus in benzene requires higher tem-
perature and pressure, but polycyclic hydrocarbons reduce under less vigor-
ous conditions.

Raney nickel has two special uses which make it an invaluable catalysi.
The first is its value as an amination catalyst. When aldehydes or ketones are
treated with ammonie and reduced with hydrogen in the presence of Raney
nickel, amines tesull. The reaction is probably;:

RR'CO + NH, > RR'C = NH 4 H.O

RR'CH.NH. b RR'C.,= NH 4+ H:

Unfortunately there is a tendency towards formation of secondary amines,
which may represent 40-50% of the producis, and in practice this is appreciably
reduced by using 5—F6 times the theoretical amount of ammonia. The yield

of primary amine may then be of the order of 90-100%. It has been reported

that if a Raney cobalt is made in the same way as Raney nickel, the prapor-
ticn of secondary amine formed is much less, but experiments carried out in
London did not bear cut these assertions. The condilions required in the case
of cobalt are, moreover, much more drastic than those for nickel-—about t00°
and 50-100 atmospheres. The reduction of nitrites to amines may be mentioned
here.

This may be carried cut at 20—60° and 20—30 atmospheres using Raney
nickel, but here again it is necessary io have about 5 mols of ammonia

“present to minimise secondary amine formaticn. This indicates that the molo-

cules responsible for the formation of the secondary amine is the imine:—
RA'CHCH=NH 4+ RR'CH.CHNH, #— RR'CH.CH=N.CH.CHRR' 4 NH.

The addition ¢f ammonia suppresses this reaclion. An interesting exampls of
the amination process is in the hydrogenation of glucese in the pressnce of
excess meihylamine in methanol solution. At 60° and 30 atmospheres pressure
the product is N-methylglucamine, a solubilising base favoured in certain
pharmaceutical preparations. A further example is aficrded by the preparation
of l-methyl-4-diethylamincbutylamine, used in the production of such anti-
malarials as pamaquin and mepacrine and made by amination of 1he'ketone .
diethylamino-4 pentanone .

The second special application of Raney mckel is ita use as a hydrogena-
tion catalyst in the absence of gaseous hydrogern. Within the last two years
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investigations by H. Mozingo and co-workers in the U.S.A. have shown that
cerlain groups can be reduced by refluxing the compound with an excess of
Raney nickel in alcoholic or aqueous solution. The hydrogen for the reduc
tion is present in an adscrbed layer on the nickel. The proportion varies
according fo the method of preparation, but in the best samples the composl-
tion correspends approximaiely fo Ni:H. The most useful application of this
method is in removing the sulphur, thus—

CH3.COSH %> CH3ICHO HS.CH2.COOH 2>  CHI.COOH.

There are also repeoris that Raney nickel will act as & catalyst in the Cannlz-
zarro reaction.

in reducing an unsaturated actd a very good method is to add the Raney
Ni-Al alloy to an alkaline alcoholic solution of the acid: thus 3:4:5-trimethoxy-
cinnamic acid is readily reduced by this method, the product being oblained
by fillering end acidifying the reaction mixture.

Adem's platinum oxide is of great use for a vadety of hydrogenations,
particularly for those who are not fortunate enough to have an altoclave,
since its aclivity is not so much influenced by pressure as in the case of
Raney nickel. The extent of its action may sometimes he influenced appre-
ciably by suiteble choice of solvent. Thus it was found that p-hydroxybenzoic
acid in glacial acetic acid solution gave chiefly cyclohexanecarboxylic acid,
whereas in neutral aqueous solution a 50% vyield of 4-hydroxy-l-cyclohexane
carboxylic acid was obtained, Adam’s catalyst is not very suitable for amina-
tion, though it will reduce imines quite satisfactorily. An inferesling property
.of Adam’s catalyst is its activiation by ecids, traces of HC1 eor HBr increasing
its aclivity very considerably.

There are certzin palladium catalysis which are of great value in hydro-
genaijon. The first and oldest is palladised charcoal, obtained by shaking in
hydrogen a suspension of charcoal in palladous chloride solution. Us use mey
be illustraled by. the preparation ¢f aminomalonic estsr, large quantities of
which were required in connection with ths synthetic penicillin project. It is
. made by reduction of isonitrosomalonic ester.

It is not, I think, generally known that with careful use palladised char-
coal will sct as a selective catalyst. In connection with some work on sub-
stituled stilbenes, an ettempl was made to reduce 2-nilro-4-cyanophenylacetic
. acid to the comresponding 2-amino compound. Adam’s catalys! reduced the
nitrile group also, but this could be avoided by the use of pelladised charcoal.
Subsequently 2-nitre-4-cyanophenol was similarly reduced.

The second catalyst is palladised calcium or strontium carbonate, made by
addition of freshly-precipitated alkaline earth’ carbonate 1o pelladium chloride
solution and heating. The chicride hydrolyses and the hydroxide deposits on
the surface of the carbonale. 1t is used as such, being reduced in siu. lis
partictler value is_in dehalogenation: For instance, the only really satisfac-
tory roule to 3-aminopyridine is as follows:—

aN ~ ON
— —p

NH;_ HZ

‘N

The last stage is a reduction using a Pd/SrCO;s catalyst. This catalyst has been

.used in the absence of hydrogen by .Sir R. Robinson and co-workers, who
meraly reflux the halogen compound with the catalyst in the presence of
hydrazine, which acts ss the reducing substance.
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The third catalyst is palladised barivin sulphate, made in the same way
as the last. Is use is in the reduction of acid chlorides to aldehydes in a
high-boilipg solvent {e.g. xylens). The cataiyst must be selectively “poisoned”’
by "sulphurised quinoline.” Recent work has improved on this by using
Adam's catelyst with thiourea as “poisen.”

The last of these palladium catalysts are the iruly colloidal preparations.
These originated with Paal and Skita, bu! recently noble metal sols stabilised
by polyvinyl aicohel, polyvinyl acetate and methyl methacrylate have become
available. Here the palladium hydroxide is precipitated in the presence of the
appropriate solution, giving a golden-yellow to brown liquid. This is a valu-
able catalyst in that #t is extremely resistant to poisoning, and may be used
in reducing compounds containing the thiol or disulphide link.

Finally, a catalyst which deserves some menticn is the so-called copper
chromite. This is actuelly a complex cetalyst which containg barium es well
as copper and chromium. It has the preperty of reducing the CO group in
esters and amides. [ requires about 200 etmospheres and 100-200° for this
purpose, and under such conditions readily attacks any other reducible parts-
of the molecule. Thus p-hydroxyphenyl acetic acid will give cyclohezyl
carbinol, aithough the first step is apparently reduction of the carboxyl group.
An cutstanding example of its use is in the preparation of the nylon inter-
mediate hexamethylens diamine by reduction of adipic diemide.

In such a review as this it is inevitable that many useful applications of
catalytic hydrogenation should be omiited by reason of space, and it would
be desirable !o mention the use of Raney iron catalyst for selective reduction
of acetylenes to olefines, the value of quaniitative hydrogenation as a guide
to the elucidation of structure, and the application of many of the catalysts
referred to as dehydrogenating egents. However, catalytic hydrogenation as a
reliable and ‘versatile {ool of the organic chemist and the manufacturer needs no
additional emphasis, and it should maintain its. position for a long ilme to coma.

A VERSATILE METHOD OF CONSTRUCIiON FOR LABQRATORY ELECTRIC
' HEATERS ' :

M. 5: BUTLAND ’

This article describes the construction of Electric ‘Heaters which have
proved very useful over a number of years in this laboratory. . Consiructed
from readily-available maierials, they are adaptable o heating any manner of
non-conducting vessels and may be controlled conveniently by heavy duty.
conlinuously variable resistances.

For example, to fabricate a heater -for 1 litre H.B. flasks, one is \urned
upside down and wound roughly with lin. diameter asbestos lagging rope,
commencing from the bottem centre of the vessel and following its contour
uniil an inverted hemispherical “hird's nest” is formed, enclosing the lower
five-gighths of the vessol. This.is then unwound and a strand of ¥in. diameter
asbestos lagging rope i3 cut to a length equal to that of the lin. rope, less
twice the maximum c1rcumierence ‘of the flask. On to the %in. rope is then.
wound the element, consisting of a length of nichroms ribbon (1/32in. x .036in.
is & convenient size for most purposes) which may be stripped from a 600 watt
slactric toaster or iron elemient if not ‘Gthorwise cobtainable. This winding may
require a little patience, and is best performed by streiching the rope iccsely
between iwo supports and winding the ribbon tighily around it so that it
will retain its spacing when heated. I is important to space the rlbbon out
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evenly along the full length of asbestos 1o ensure even heating and no inter-
turn shorl circuils in the element. The ends of the ribbon are seized in place
with a 1%in. x 3/16in. brass nut and bolt, the ashestos rope and ribhon
passing between two large washers on the bolt. The flask is then rewound
with both the strands, sfarting them simultanecusly. It is necessary to sew
them temporarily in position with needle and thread, picking up with each
stilch the fwo immediale strands, together with the two sirands of the pre-
ceding turn. 'The element strand finishes twa complete fumns before the lin.
strand, and the bolt is loft projecting through 1o form the contact on the ouiside
of the heater. While still in place on the flask, the “bird's nest” is plastered
.over’ with successive_ layers of asbeslos legging pulp mixéd to a peste with
water and teinforced with criss<crossed strands of %in. asbestos rope and
the whole smoothed cff to a finished thickness of 1%in. [t should then be
allowed to dry thoroughly, efter which the power may be applied gradually
unti! the elemeni comes up to red heat, burning away the sewing thread
and leaving the inside of the heaisr quite clean, The outside is best finishad
with several coats o heatresisting aluminium paint. ;

__If desired the heater may be permanently housed in an earthenweare
flower pot, which gives it pyotection and support. A heater made for a six-
litre reaction vesse! containing two 600w elements which can be connecied
o give imputs of 1200w, 600w or 300w, has been used for many purposes
without furthdt control. A heater 1o take eight Soxhlet exiractors hes also
been built up inside a copper box lined with sheset ssbestos 3hin. thick, and
the usual construction fellowed. It will be realised that this construction is
not actually fireprocf, but ether, alcohol, acefone and benzene have heen dis- °
tilled without the windings being hol encugh to constitute & fire risk, and any
solvent spilt evaporated away harmlessly.

The author wishes to thank the directors of Abels, Limited for permission
to publish.

P.O. Box 12, Newmarket, Aucklund
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THE. ALKALI REFINING OF OILS CONTAINING VITAMIN A
L. HARTMAN, Fats Research Laboratory, Wellington
{Summary of a lecture delivered \o the Woellington Branch. November. 1348}

Cils end fals for human consumption are usually subjected o a relining
process which consists in treatment with alkalis to remove free fatty acids,’
bleaching with fullers’ earth and decdorising with -superheated steam under
reduced pressure. In the case of oils containing vitamin A, refining has io
be carried cut in such a menner as io preserve the vitamin intact, and the
usval refining. procedure has ofién been severely criticised in this conneclion.
Thie applies especially io the-alkali trealment, and several authors, including
the wellknown German autherily, Prof. H. P. Kaulmann, have siressed the
disadvantages of such treatment. The main evidence against alkali telining,
however, is contained in H. N. Brocklesby's book "The Chemisiry and Tech-.
nology: of Marine Animal Qils,” published by the Fisheries Research Board of
Canada, and in a paper published by Brocklesby and Kuchel in 1938 (J. Fish,
Res. Bd. Can. 4 (3) 174-183).

Brocklesby and Kuchel conducted a series of experiments on neulralisa-’
tion of fish liver oils and arrived at the conclusion thal caustic alkali solulions
removed vitamin A from these olls by absorption, which increased with the
dilution of the caustic and wilh the free fatty acid content of the oils. The
losses of polency observed by them were high, amounting in some cases
to 70 per cent of the original value,

These results have been naturally & deterrent wilth regard to ihe alkali
iresiment of fish liver oils. The difficulty in finding other means than alkali’
refining for vitaminic cils lead to & systematic re-investigation of the problem
in the Fats Research Laboratory of the Department of Scientific and Industrial
Research (N.Z.) and resulted in a complete reversal of Brocklesby’'s and Kuchel's
figures. It was found that under normal refining conditions the neutralisation
of fish liver oils results in an increased, and not diminished, potency. This
increase is approximately propertional to the free acid content of ails, and if
this content is high the increase of potency can be quite substantial, In some
cils an increase of 10 to 16 per cent as compared with the criginal potency
was observed. But even when following the peculiar technique of Brocklesby "
and Kuchel, which consisted in using very dilule caustic sclulion never occur-
ring in practice and in adding oleic acid 1o the oils befora neuiralisation, their:
resulls could not be confirmed. :

From the work carried cut in the Fals Research Laboratory it appears that,
contrary to the earlier opiniens, alkali refining is still the most economical and "
simple means of removing free faity acids from vitaminic ails, This is of
imperlance to industries producing vitamin A concentrates by molecular dis-
tillation, because such distillation requires oils of very low acid velue and
free from impurities, and this can be bes! achieved by alkali refining.

. . . N
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LETTERS TO THE EDITOR

The Editor, Fats Research Laboratory, -
Journal of the N.Z. Institute of Chemistry, . Sydney Street Wesi,
P.O. Box 12, Newmarket, , WELLINGTCN, N.1.
AUCKLAND.

Sir,—

Standards for S;lpnniﬁcaﬁon Equivalents and ledine Values

The current universal acceptance of a standardised procedure for the
determination of saponification equivalenis and iodine values is an invaluable
step towards the elucidation of values of Ists. It does not, however, eliminate
inconsistencies sarising either through personal error on the part of the mani-
pulator or impurities of the reagents used. TFor instance, the Wijs reagent
used in the determinaiion of jodine values is liable to give inconsistent results
for no eppareni reason. '

As a check, it has besn the pracilice in the Fats Research Laboralory to
‘incorporate in each baich of determinations of saponification equivalents and
jodine values a suitably siable oil which has heen accurately standardised.

in the case of saponification equivelents, the standard used is methyl
palmitate (S.E. 270.0) prepared in the Labomalory and purified by fractional
distillation so as to give 8 saponification equivalent unchanged by subsequent
refraciionation. In the case of iodine values, the stendard is peanut il (LV.
93.4), stabilised by the addition of an iner{ anti-oxidant. The true respective
value of each standard is first ascerlained by cemrying out a large number
of determinations and calculsting the mean and the siandard deviation,

The inclusion of the appropriate standard in every baich of samples thus
provides & convenient means of checking the accuracy of the determinations.

It is suggested that the adoplion of such & procedurs in &ll laboratories
in New Zesland concerned with the estimation of these values would provide
a highly satisfactory basis for universal accuracy and for comparison of results.
To this end a scheme whereby standards could be exchanged between labora-
fortes for cross<hecking would be an ideal arrangement.

Ancther use for the above standards is in the training of laboratory
assistants end chemists. For example, if a worker makes, say, six deter-
minations, it is peossible {o obfain an estimete of the accuracy of working
belore starting upon the investigation of unknown materials.

The Fals Research Laboretory would be prepared to supply quantities of
methyl palmitate and peanut oil at an eppropriate charge to eny other labora-
tories interested, but it is pointed out that these would necessarily be limited.
The methyl palmitate &t present used has besn slowly accumulated over =
peried during the course of esterdractionation analyses of butterfat, while
availability of peanut ol depends largely on fluctuating local supplies.

If requests for material cannot be mei, it is alternatively suggested that
laboratories interested in the scheme might independently acquire and
standardise suiteble oils which could then be exchanged with those of other
imbaratories for crosschecking, This would serve equally well in establishing
standards in each laboratory which would ensure mccurate and comparable
resulls for saponification equivalents and iodine values.

Yours faithfully,
F. B. SHORLAND,
Director.
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PERSONAL NOTES

The congratulations of all our members will go to Mr. John Rogers, our
genial Conforence Secretary of last vear, who hss been awarded a Nuffield
Scholarship, and will ieave later this year for a six months' tour of American
astablishments dealing with mineral ore dressing, in which subject he is
research lecturer ai, the Otago School of Mines. Mr: Rogers is a graduate of
Canterbury College, and spent five years in Ausiralis with the Council of
Scientific and [ndustrial Hesearch before teking up his present appointment,
He was elected an Associate in 1946.

Mr. Maurice Sutherland, of the University of Queensland Chemistey Depart-
ment, has been spending the long vacalion in New Zealand.

Mr. 5. H, Wilson, of the Dominion Laboratory, Wellington, delivered a
paper to the Pacific Science Congress on the “Chemical Investigation 'of the
Hot Springs of the New Zealand Thermal Region.”

BOOKS RECEIVED

OUTLINES OF PHYSICAL CHEMISTRY. by Famrington Danisls, Universily
of Wisconsin. Pp. 713, New York: John Wiley and Sons. London: Chapman
and Hall. 1948, Five dollars. ’ .

This book is the lineal descendant of one of the same neme written by
Getman in 1913. 1t is now so changed that nothing of the original author's
book remains, and it now definitely Daniels’. This seems to the reviewer
to be & very useful text-book; the presentaticn is clear and modern; the
subject is well covered; the printing and binding good. This bock will also
appeai to the practising chemist as a reasonably-priced genetal reference book
in physical chemistry There are references to the original litersture {mainly
American) for those who want to go further, -author and subject indexes and
logarithms. '

WOREING WITH PLASTICS, by Arthur Dunham. ’ New York and London:
McGraw Hill Book Co., 1948. 3.50 dollars,

This book gives precise directions for making various arlicles in the work-
shop from plastics. There is very liftle chemistry in it, but *he bock will be
of interest fo many chemists. Some may find in this work a satisfying hobby.

. PRINCIPLES OF HIGHPOLYMER THEORY AND PRACTICE. Fibres,
Plastics, Rubbers, Coatings, Adhesives. By Alois X. Schmidt and C. A.
Marlies, College of the City of New York. Pp. 743, 1948, New York and
London: McGraw-Hill Book Co. 7.50 dollars. .

It is pointed out in the preface that one-third of all American chemists
and chemical engineers are engaged. in the fields covered by this bock, which
is written on genaral lines for students. 1 deals with natural and synthetic
pelymers, their chemisiry and methods of working or medifying them (includ-
ing, e.g., permanent waving of hair) Chapter headings include: Molecular
force, Some specisl behaviours and properties of high peolymers, Polymer
formation and modification, Structure of high . polymers, Solubility and meole-
cular weighi relationships, Rheology, Moulding and manipulation, Mechanical
properties, Elecirical, optical and thermal properiies, Fibres and fibrous pro-
duets, Hubbers, Surface coatings, Adhesives, Phenclic resins. For thase who
want a good general and comprehensive book on high polymers, this seems
to be the one to get. :

QRGANIC REACTIONS. Vol IV. Edited by Hoger Adams. Pp. 428,
New York: John Wiley & Sons. London: Chapman & Hall. 1948, Siz dollars.,
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This latest addition to 8 very useful series covers the following subjects:—
The Diels-Alder reaction with maleic anhydride, the Diels-Alder reaction with
ethylenic and acetylenic diencphiles, the preparations of amines by reductive
slkylation, the acylcins, the synthesis of benzoins, the synthesis of benzo-
quincnes by oxidation, the Rosenmund reduction of acid chlerides 1o aldehydes
and the Wolff-Kishner reduction. The Diels-Alder with quinones and other
cyclic ketones wili be dealt with in Val. V. The value ol these reviews lies
in their exhaustive nature, and any organic chemist would be gled to have
them. .

LABORATORY ASSISTANTS' EXAMINATION, 1948
The following candidates were successiul in the recen! examinations:—

- THEQRETICAL CHEMISTRY.—COCK, Joan P., GEE, Beverley C., LOFTUS,
T. M. RUSSELL, Vigette V., STRAWBRIDGE, N. 5., WERREN, D. ], WOODS,
Alwyn,

ELEMENTARY CALCULATIONS.—ASHMAN, N. R, CLINTON, O. E,
DICKINSON, ]. W., FISHER, Judith E., LOFTUS, T. M., SANDERS, L D.
TREWERN, Lilian C., WERREN, D. J.

ELEMENTARY PHYSICS.—RUSSELL, Vigette V.

PRACTICAL CHEMISTRY.—CLINTON, . E., COQX, Joen P., GEE,
Baverley C., GEORGE, ]. 8., LOFTUS, T. M., SANDEAS, [ D, TREWERN,
Lillian C., UNDERHILL, A. P., WERREN, D. ]. !

PHOTOGRAPHY.—HULL-BROWN, I, UNDERHILL, A. P.

METAL WORE.—GECRGE, ]. C.

LABORATORY ASSISTANTS' CERTIFICATE EXAMINATION
THEORETICAL CHEMISTRY
November, 1948, Answer Seven (7} questions, Time: Three (3} hours.
Give equaticns where possible.

{1) What do you understand by Hard Water?

What are the main impurities found in Natural Water that cause hardness?
And how are they removed? Given the necessary standard solulicns,
how would you eslimale the herdness of a water?

Describe briefly one suitable method of softening a town waler supply
containing Calcium bicarbonale.

{2} {a) From wha! groups of chemicals can you obtain oxygen by heating?
Give one example of each.

(b) A sample of nitrogen gas is essumed to coniain traces of axygen.
How would you test this and remove a trace of oxygen?

(c} Give an example of oxidation of a substance by:—

(i} Addition of oxygen to it

{ii) Removal of hydrogen from it.

{iii} Changing it o a higher valency state (not addition of oxygsn).
In each case show the initial and final product of the oxidised

substence; state the substance which brings about this oxidation:

discuss the change that takes place in the oxidising agent during

the oxidation reaction.

{3) Explain briefly any fcur of the lollowing statements:—

(8} The pH of the bleod is 7.4.

(b) Zinc Oxide is amphoteric.

{c} The empirical formula of & certain sugar is C H.QO.

(d) Stannic Chloride is a covalent compound.
N

(e} — H;SO. — and give ils strengih in grams per litra.
10 H=15=32 0= 16

P
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(4) State Gay Lussac’s Law and Avogradro’s Hypothesis.

An oclane fusl CBHI8 undergoes perfect combustion in air. What are the
products? Give equation.

What would be the minimum volume of air al 15" C. and 750 m.m. pressure .
and containing one-fifth its volume oxygen lo ensure complete combus-
tion of Qctane vapour calculated to occupy 100 ¢.c. at NT.P.?

(5) Give an ouiline of the preparation of indusirial alcohol. Give a briet
accouni of the reactions which occur during the production of—

{a) Ether. (b} Acetic Acid. (c) Ethyl Acetate from alcohol.

(6) Give the conditions under which the following substances react; visible
changes which occur during the reaction; new products formed; and °
equations where possible:-—

{a) Chilorine and potassium lodide.

{b) Sulphur dioxide and potassium permanganate
(c) Hydrogen and animal or vegetabls cil.

(8) Ammonia and copper sulphate.

(e} Phosphorus pentoxide ‘and water. :

(7) Describe briefly one electrolytic method for the -exiraction of sither
Aluminium OR Sodium from its natural soufce. Quiline briefly a labora-
tory method to prepare—

(a} Lead sulphate.
(b} Sodium hyposulphite or ihiosulphate.
{c) Potassium chlerate.

Give in each case one reaction and use. .

{8) Sketch the apparatus, label the materials, etc., that you would use 1o
prepare a solution of hydro-bromic acid. Give equalion.

How would you distinguishe between—

(e) Hydrobromic and hydrochloric acid.
{b) Sulphuric and Crtho phosphoric acid.

these important
books . . . -

are just a few of the really worthwhile texts

on chemical matters on our shelves — all
available on our generous ten days' approval
plan.

® Jacobson, Encyclopedia of Chemi- @ Ellis & Swoney, Soilless, Groth of
cal Recchons,v\ffl.z‘{, 1946, #5/-. Plants, 1947, 45/6,
ol. 2, 1948, 114/-. » Burns & S:huﬂ Protective Coatings

. 5;‘?:" Chemical Machinery, 1944, for Matals, 1939, 66/6.

® Dickey & Bryden, Theory & Proc- ® Mcloughlin & Theis, Chemistry
tice of Filtration, 1946, ?7/_' Leather Manufacture, 1945, 91/-.

@ Burton & Kohl, The Electron, Micro- @ Robt. H. Bague, Chemistry of Port-
scope, 1948, 47/6, lund Cement, 1947, 82/6,

Any book reviewed in this magozine can be supplied or will be obtained by

‘TECH NICAL BOOKS LIMITED

11 Walters St. o P.O. Box 318, Te Aro, Wellington.
) TELEPHONE 56-101
e
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HERE are good reasons for preferring ‘AnalaR’ reagents. Long specialised
experience has devised the best ways to make them, and the best plant to
make them in.  Analytical laboratories specifically equipped for the work
control the raw materials, the processes of manufacture and the finished product.
The maker’s reputation rests upon them, and guarantees them. For laboratories

undertaking important and responsible work the standard analytical materials are

‘ANALAR’ REAGENTS

Bach conforms to published specifications and is
labelled to show the maximum limits of imputrities.
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REAGENTS FOR
CLINICAL ANALYSIS

This sefies of prepared recgents contoins the more important solutions
tagether with special B.D.H. reagents used in_conjunction with the
Lovibond Comparator to enable tedious analytical procedures to be
carried out quickly and conveniently.

As New Zcatand agents for the Loboratory Group of Messrs.
British Drug Houses Ltd., we con offer ex stock a compre-
hensive range of their products covering all lines of chemicals
and testing apparatus.

Wo can olse offer for immediate delivery adequote supplies
of ofl everyday requirements os needed in aolmost every
laboratory. . .

Your enquirics will at oll times receive our careful attention
ond you are cordielly invited to visit our showrooms ot cither
of the addresses listed below:

THE NATIONAL DAIRY ASSOCIATION
OF NEW ZEALAND LTD.

THORNDON QUAY, FANSHAWE STREET,
WELLINGTON AUCKLAND,




We are now in a position to give prompt delivery
of many specialised items of Laboratory equipment.
Some typical items are listed below:

COLORIMETERS

Inexpensive Test Tube Photoeleciric
Colorimeter.

Hilger Absorptiometer.

Lumetron Photoelectric Colerimeter.

LABORATORY LAMPS

Burton Table Model Microscope Lamps.

pH METERS

Industriat, Laboratory, and Line-operated

Spare Beckman paorts.

DEMINERALISERS

Bamstead Bantam Demineralisers.

STILLS

All glass Strip Action still for obtaining
pure distilled water from steam line.

PYROMETERS '

Imnmersion, Radiation and Optical.

TEMPERATURE CONTROLLED

LABORATORY EQUIPMENT

Including Steam Sterilisers, Electric Hot
Air Dryving  Ovens, Incubaiors,
Steam, Gas, ond Electric Auto-
claves, Hot Plates, Constant Tempera-
ture Water Baths.

THERMOMETERS

Mercury in Glass, 12" stem, all remges.

Centigrade and Fahrenheit.

VITREOSIL. WARE

SUNVIC ELECTRIC CONTROLS

BARRIER LAYER PHOTOCELLS

Your enquiries will be welcomed. There is no
obligation.

WarsonVicTor

lLI[MII'I["'IE]I)

(incomPanaren in HEw 4OUTH Wa
KELVIN CHAMBERS, 15 THE TERRACE WELLINGTON.
with Branches at Auckland, Christchurch, Dunedin
and throughout Australia.
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COSMETICS.  Teepol is on excellent water-soluble, auxiliory emulsifier
in the formuletion of all oil in water type emulsions.
SQOAPLESS SHAMPOOS AND LIQUID SOAPS.  Teepol based products

are neutral in solution, efficient in detergency, free rinsing and perform
equally well in soft or hard water with complete absence of insoluble

deposits.

FOAM BATHS, Teepol gives stable and persistent foaming products,
LIQUID STOCKINGS. The dispersing power of Teepol aids in the
formulation and stobility of the product. Wetting power assists
application.

TQOTH PASTES. Teepol confers excellent wetting,” spreading ond
detergent properties.

SHAVING CREAM. Teepol gives superior wetting power.

Write to your nearest Shell Branch for specific technical information.

The Shell Company of Mew Zealend Limited (Incorporated in England)
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{ laboratory
| chemicals

A NEW RANGE FOR THE EVERYDAY REQUIREMENTS
OF LABORATORY PRACTICE

Years of experience in the manufacture and use
of fine chemicals have placed us in a particularly
favourable position to assess the relative' merits of
laboratory chemicals of different specifications.
In presenting the new range of some
five hundred M & B Laboratory
Chemicals this experience has been
drawn upon in the preparation of
specifications with the widest .
application in normal laboratory usage.
The appropriate specification is
reproduced on the label of each hottle
— a clear indication to the discriminating

technician of the field of usefulness of the contents.

manufectured by MAY & BAKER LTD

distributors MAY & BAKER (NEW ZEALAND) LTD
P.O. BOX 1395, WELLINGTON
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Temperature Measurement of any
kind-—Use Instruments made by:—

ELLIOTT BROS. (LONDON) LTD.

CAMBRIDGE INSTRUMENT CO.
- LTD.

® INDICATING
@ INTEGRATING
o RECORDING
e CONTROLLING

Alsa:
Gos  Analysers — CO.
H.,  CO+H. H:S.

Pressure Recorders.
pH Apparotus.
- Titrating Apparatus,

Electrical Instruments

Remcte Control.

Combridge  '‘Easy-ta-Read”
Thermometer,
{Vapour pressure type)—

For all your instrument problems, consuit

CORY- WHIELIL% SAI.M[]N




For...
Scientific
'Apparatu‘s .
énd | |
Fine

- Chemicals

GEO. W. WILTON &
CO. LTD.

Box 1980, ‘ Box 3E7.

63 Shortland Street. 156 Willis Street,
Auckland. ] Wellington.




