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

COLORIMETERS
Hilger Absorptiometer
Lumetron Photoelectric Colorimeters
SPECTROPHOTOMETERS
Beckman Quartz Spectrophotometers
pH METERS :
Industrial, Laboratery, and Line-
operated.
Spare Beckman parts.
- DEMINERALISERS
Barnstead Bantam & 2-Bed Demineral-
isers.
STILLS
All glass Strip Action still for obtaining
pure distilled water from steam line.
PYROMETERS
Immersion, Radiation, and Optical.
TEMPERATURE CONTROLLED
LABORATORY EQUIPMENT
Including Steam Sterilisers, Electric Hot
Air Drying Ovens, Incubators,
Steam, Gas, and Electric Auto-
- claves.
THERMOMETERS
Mercury in Glass, 12" stem, all ranges,
Centigrade and Fahrenheit.
VITREOSIL WARE
SUNYIC ELECTRIC CONTROLS

Further enquiries will be welcomed.

- WarsonVicror

LEIRMTITI T E D

{inconransrat i vitm Boutn wasas}

KELVIN-CHAMBERS, 16 THE TERRACE, WELLINGTON.

with Bronches at Auckland, Christchurch, Dunedin
and throughout Australia.
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B. D. H.

REAGENTS FOR

CLINICAL ANALYSIS

This series of prepared reagents contoins the more impaortant solutions
together with special BE.D.H. rengents used in conjunction with the
Lovibond Comparator to enable tedious onalytical procedures to be
carried out quickly and conveniently. :

As New Zealand ogents for the Laboratory Group of Messrs.
British Drug Houses Ltd., we can offer ex stock a compre-
hensive range of their products covering oll lines of chemicals
and testing apparatus.

We cun also offer for immediate delivery odequate supplies
of all everyday requirements as needed in almost every
laboratory.

Your enquiries will ot all times receive our careful ottention
and you are cordially invited to visit our showrooms at either
of the addresses listed below:

THE NATIONAL DAIRY ASSOCIATION
OF NEW ZEALAND LTD, |

THORNDON QUAY, FANSHAWE STREET,
WELLINGTON AUCKLAMD,
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The Shell Company of New Zealand Limited (Incorporated in England).
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‘EDITORIAL

With this issue the Journal of the New Zealand Insti-
tute of Chemistry is under new leadership and some
changes may be evident to the least observant of our
readers. Our first duty and privilege is to pay a tribute
to Dr. H. E. Parton for the excellent service rendered. to
the Institute over a period of eight years. -Dr. Parton
took over the Journal at o difficult time; the finances of
the Institute were such that there was little to spare for
the Journal and publication had been allowed to fall be-
hind . Dr. Parion is a modest man—it was over a yedr
belore we discovered he has been raised to the dignity
of Associate Prolessor—and he tackled the Jourmnal in a
modest way befitting the official organ of a small body
such as we were then. He did the whole job himself,
being his own publisher, despatcher, business manager,
and reader, and in all eight years the Journal was al-
ways published to time. This is an-achievement over
« period of war and uncertainty, which few other editors
of chemical publications could claim; even the American
Chemical Society, with its breath-taking resources, has
had its difficulties; others are months behind.  Dr. Par-
ton has therefore done well and has firmly "established
our Journal, thus earning the thanks of all our readers.

The time has come for a change and with the larger
membership and finance of the Institute of to-day, the
Journal should become a larger and more ambitious pub
lication. It will in future be handled by a committee
rather than one man, and scme changes of policy may
be evident. Commenis will be welcome whether of

~ praise gr blame: the dying editor of the Western paper
after being sHot by- an irate reader at least had the satis-
faction of knowing that his paper was being read. We
would remind our readers however, that the correspond-
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ence columns are always open to them, and afé from our -
peint of view a more satisfactory way of venting their dis-
pleasure. We now launch ourselves on the sea of words:
like Columbus, we may not know where we are going,
aond when we finish the voyage we may even be in
error as to where we have been, but at the least the travel-
ling should be interesting.

SIR REGINALD STRADLING'S REPORT:

The report of Sir Reginald Stradling which was featured
in the press in January, was primarily concerned with the
building indusiry, but it ruised one point of considerable
interesi to all scientists in the suggested establishment &f build-
ing research instilutes which are to be under the general
authority of the Council for Scientific Research, but not part
ol a Government department.  Rather, Sir Reginald feels, they
should be attached io the Universities and sheould be on o
budget for total expenditure and not held down to an irritating
detailed accountancy. Such a policy is not altogether new
in New Zealand, but the great bulk of scientific research is
firmly in the hands of the Departments of Scientific and Indus-
trial Research and Agricuiture. The majority of fesearch
workers are civil servants and their conditions of employment
are such that they have not the-incentive to give of their best.
As the "Auckland Star” of January 20th pointed out, their sal-
aries cannot be greaily increased or their conditions- improved
without exposing the authorities to considerable pressure from
non-scientific personnel who fail io appreciate. the. special
nature of research work or the special training required.

It would appear that the application -of Sir Regincld's
thesis to the various branches of applied research where chem-
istry is concerned has much to commend it. The proximity
of "pure” ond "applied” research workers at the Universities
should produce an exchange of views and mutual discussion
that can hardly fail to be productive in alt three fields of teach-
ing, "pure,” and “applied” research. In fact we dislike the
lerms: "long range” and “short range” as applied 1o research
and would emphasise the fact now becoming so patent that
there can hardly be any research which will not ultimately
have some application either in medicine or the arts. The
present orgonisation of research in New Zedaland tends to
emphasise the diflerence between them where it mby be wiser
lo accentuaie their common heritage. ~ The establishment of
research institutes at the Universities would result in a com-
binaticn ¢f equipment and library facilities which would widen:
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the scope and availability of both—a point of some importance
when research is becoming dependent on increasingly expen-
sive instruments and publications. It would also lessen the
feeling of frustration mentioned by Sir Reginald as being felt
by some research workers over the existence in the Dominion
of equipment which would be of considerable value to them
in their research, but is unavailable. The fact that students
would have an opportunity of knowing the research problems
having an immediate bearing on our national economy should
rniot be overlooked: it may help to stem the oftregreited flow
of our best brains overseas. The research’ workers in the
Institutes may also uncover by-paths which time does not per-
mit them to explore, but which may well prove fruitful fields
for research for Honours and Ph.D. candidates if not for the
University staff.  Sir Reginald Stradling's report is one of the
best we have had in the Dominion from cn overseas scientist
and its full implementation by the Government may well
herald @ new day for scientific research in this country.

SCIENCE AND THE PUBLIC

Hon. T. H. McCombs, M.Sc., ARILC., ANZIC., MP.

Minisier of Education and Minister of Scientific
and Industrial Research.

-One point that has struck me most forcibly since 1 left the
strictly scientific world is how little the public know of work
done in the laboratories of this country. Not only does that
remark cpply to the general public, but applies also to those
who could be regarded as the consumers of the knowledge
produced in. these laborciories or as the users of the skills
which scientisis have worked out.- The general public regard
sclence somewhat in the light of their reading of advertisements
showing the bearded scientist at a microscope, and seeing the
romanticised work of scientists in the films, and they very often
regard the scientist as a "one man brains trust” who can pro-
vide them .with the answers to anything straight off the reel
without any laboricus and painstaking research as a prelim-
inary. - :

Qccasicnally the newspapers of this country carry articles
on scientific work and not so long ago one metropoliton news-
paper ran a series of articles on the Cawthron Institute, which
did a very great deal towards giving the public in the town
where the newspaper was published a much better apprecia-
tion of the work which has been done at the Cawthron Institute.
Everyone, | think, will agtee that this Institute has done a very
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great deal for the people of New Zealand, and particularly the
Nelson Province, but much very valuable scientific work, as
we all know, has been done elsewhere.

There is undoubtedly a need for understanding by the
public of the requirements of scientists if they are to turn out
really first-class work.  The scientist must be given a suitable
environment, the equipment necessary for the particular
investigation that is in hand, and last but not least sufficieni
income to allow him to do all his worrying about his scientific
problems and not about his family affairs.  When both the
employer and the public generally appreciate these points and
see that the scientist has conditions suitable for his work, [
am convinced that work of even greater value to this country
will be turned out by our many very well qualified scientific
workers. :

Not only do the public need to know these poinis . which
I have mentioned, but we need to tell our school children some-
thing more about possible careers in scientific work. At least
' two pamphlets have been circulated in our schools showing
the work of scientific institutions and these have been of great
assistance 1o pupils in deciding their future coreers. At the
present time, a commillee, consisting of representatives of the
Depariments of Agriculture, Educction, Labour and Employ-
ment, and Treasury, the Council of Scientific and Industriai
Research, the Manufacturers’ Research Committee, the New
Zealand Dairy Board, the University, and the New Zealand
Association of Scientific Workers, is investigating scientific
manpower problems in order to determine what our future
requirements of scientific workers will be and what we should
do to obtain the numbers of workers we require in each cate-
gory.  This committee will have to determine also how school
pupils aré to be advised as to their future careers and goed
potential workers are {o be persuaded to take up a career in
one or other of cur laboraiories. :

I have no doubt that some first<lass workers, are lost to
science because of fomily circumstances; because their
parents’ income is such that the youth must go to work to sup-
plement the family income. The Science Course at the Uni-
versity has increasingly become one for a fulltime student.
‘The Education Depariment has found it necessary to institute
a system of bursaries to ensure that a sufficient supply of
‘secondary school teachers will be available in the future. It
may very well be that a similar device will be necessary 1o
ensure that these potential workers | have referred 1o are not
lost to science. g
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}
Not only have the public to obtain a greater appreciation
of the needs of the scientist but the scientist himsell also, in
many coses, does not appreciate that he himself is a part
of the community and has a responsibility to that community.
Modern science can fairly be said to have built modern civilisa-
tion. Without the chemist, physicist, and the other scientific
workers, the technical advences of to-day would have been
impossible. The contribution of scientific workers in this
country to the welfare of the country as a whole has been very
areatrand the present standard of living here would be impos-
sible if that work had not been carried out.  The public need
to be advised by the scientist of the potentialities of his dis-
coveries. Some people are saying that the scientist is in
danger of destroying the civilisation he has made, of throwing
his child into the “brazen jaws of Moloch” where it will be
consumed by the atomic fires he has created. [ am con-
vinced that this disoster can be avoided if the public as a
whole, including the scientist, realise the responsibilities which
are placed on them by the discovery of these enormous powers.
We, here in New Zealand, have but touched the fringe of this
but nevertheless public opinion is impertant and the scientist
should take every opportunity of keeping the public informed
of what he has achieved and its implications for good and
evil.

I am looking forward to a period of expansion in scientific
work in New Zedaland and | am afraid that it will not be pos-
sible to make it as rapid as I would like because of the diffi-
culiies not only of obtaining buildings but of obtaining the
scientific workers to do the work that is crying out to be done.
I hope that during my term of office it will be possible to
achieve some of this exponsion and to begin work which is
urgently necessary to the future of this country.
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OUR NEW PRESIDENT

o M Dr. ]. K. Dixen, M.Sc., Fh.D,,
LI-J, nil . + DIC., FRIC., FNZILC,
brings to the highest office
of the Instilute o record of
fine service to the interesis of
New Zealand chemists, and
indeed to the wider field of
scientists generclly. Sifice he
went to Wellington in 1940
as Chief Chemist in what is
now the Soil Bureau, he has
been very closely identified
with all activities directed
ioward the betterment of con-
ditions for scientific workers,
kboth those of established
position, and those who are
seeking to qudlify  them-
selves. He has served the
. Wellington Branch as Chair-
man in 1942, and the Council, in which his work on
important standing commitiees has been of special value.
His interests have not, however, been confined to the
New Zealand Institute of Chemistry as he has been equally
active in the New Zealond branch of the Royal Institute of
Chemistry and the Wellington Branch of the Royal Society of
New Zealand. He has been one of the most important co-
ordincting factors in recent conferences where these bodies
have co-operated

Dr. Dixon tumed lo chemistry as his main interest while
at Christchurch Boys’ High School, and quickly made his mark
at Canterbury Ceollege in his chosen field. He graduated ot o
time when the demand for chemists was, at best, only fair.
After a year's post-araduate work on the pH of wheat extract,
he went to Otago as John Edmond Fellow and then to London
lo study cgricultural chemistry under A. F. Pollard at Imperial
College. A short experience of University teaching at Otago
followed, during the illness of Professor Inglis, and then Dr.
Dixon began the work with which he has since been identified
on the many problems of soils.  First as soil chemist at the
Cawthron Institute, and then in Wellington in charge of the
soil chemical work, he has contributed extensively to the
growth of knowledge and understanding of the basic problems
upon the scluticn of which our economic welfare primarily
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depends. The growth of the laboratory and the variety of
the methods it now applies, is a measure of the broad grasp
of his field which Dr. Dixon possesses. Success in applied
research depends equally on the capacity of the research dir-
ectors, who must design the strateay and guide the tactics,
cand the ability and enthusiasm of the assistants. Only first-
class direction will hold and inspire the research workers New
Zealand needs.  Seil chemistry has been well served in the
past, and is equally well served to-day.

With a Pan Pacific Congress in the offing next year, 1948
is an important yvear for New Zealond Science, and the Institute
will be represented by a President well-equipped as a chemist
and as an administrator.

CRYSTAL CHEMISTRY

Professor F. ], Llewellyn.

A lecture delivered to the Auckland Branch at its November
meeting.

X-ray crystallographic studies have geone far in the eluci-
dation of structures of both inorganic and organic substances
in the solid state. It is possible to determine with considerable
accuracy the size and shape of molecules and from a know-
ledge of the interatomic distances to deduce the kind of chemi-
cal linkage. Nevertheless it must be emphasised that the
evidence concerning the precise nature of a chemical bond is
that of distance and disposition only.  Other physical methods
such as infra red speciroscopy, magnetic measurements, and
the like, can provide valuable corroborative information such
that in the ideal all these methods of attack become com-
plementary. : .

In most struciural work the X-radiation used is the charac
{eristic Ka line in the copper spectrum; the wave length is
1.539 x 108 cm. The intensity of the K# radiation which is
excited simultanecusly is reduced by passage of the beam of
X-rays through «a thin piece of nickel foil. For most purposes
the emergent beam can be treated as a monochromatic radia-
tion. In some circumstances however, e.9., in the examination
of natural fibrés and artificially produced high polymers, it is
necessary to use a much more completely monochromatised
beam; under these conditions the original beam from the X-ray
tube is allowed to fall on to a crystal of pentaerythritol or other
suitable substance so orientaled that only the Ka wave
length suffers diffraction: the diffracted beam is then utilised
as the incident radiation for subsequent diffractions.
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In 1915, Bragg evolved the well-known law for the diifrac-
tion of X-rays by crystalline matter viz: nA = 2d sin ¢ where A
is the wave length of the Xradiation, d the spacing of the
crystal planes, and ¢ the angle between the incident beam and
the crystal planes whose spacing is d.  This law does not
represent a complete statement of the conditions of diffraction
since it implies that diffraction by means of a three dimensional
grating is equivalent to a reflection. Bragg's law is directly
applicable if it is remembered that the incident and emergent
angles are always equal.

The course of a structural determination is divided into
two well defined phases. Firstly the directions of the diffrac-
ted beams of X-rays is determined from the positions of the
photographic spots produced on a suitably arranged photo-
graphic film. From these posilions it is possible to determine ¢,
and with a knowledge of the wave length of the X-rays used,
d, the spacing of the crystallographic planes is calculable.
This information is usually summarised in a statement of the
unit cell dimensions, i.e. the spacings along three axes which
are mutually perpendicular or as'nearly so as the symmeiry
of the crystalline arrangement permits. Secondly, the orien-
tation of the molecule is determinable from intensity of the
diffracted beams from the various crystallographic planes and
these intensities are obtained by. measuring the density of
the photographic images. The operations in the first phase
can be systematised because there is o finite number of pat-
terns upon which any structure can be built; the operations of
the second phase are necessarily more complex and less
predictable since each atomit arrangement which defines the
structure of a substance is unique.

X-ray crystallegraphy has proved invaluable in the elucida-
tion of problems of hydrogen bonding and resonance in
organic substances, The benzene ring in benzene itself and
in substituted benzenoid substances has been shown to be a
reqular hexagon, thus demonsirating directly the validity of
the Kekulé formula. Resonance in such groupings as R-NO:
has been esiablished by the equivalence of the two oxygen
atoms; each is separated from the nitrogen atom by «a distance
intermediate between the single and double bond lengths
determined in other substances.

The function of hydrogen in carboxy acids and in alechols
has been examined in considerable detail.  In substances like
acelic acid two molecules are held together by means of a
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hydregen . bond; the strength of this bond is sufficient to ensure
the existence of the dimer even in the vapour state. The
siructure may be wriiten as in figure 1.

OH
s N,
CH;C\ /C—CHJ o
N H
O HO _/0 \
ir cH,-C C-CH
\° /
//O HO\ . O-KH-O
CH-C\ //C"c' 3
CH
Frg . I_ F"]- ]_T__

Since:-however, the electronic rearrangement takes place
so rapidly that the nuclei cannot follow, the actual structure is
a compiomise between these two extremes and can be rep-
resented by figure IL

All four C-O separations are equivalent and intermediate
between the accepted single and double bond distemees. In
alcohelic substances the conditions of hydrogen bonding are
different. In the grouping -C-OH, the hydrogen atom has a
pronounced effect upon the symmetry of the elecironic field of
the oxygen atom such that it develops local concentrates of
negative and positive charges. Two hydroxyl groups in
neighbouring molecules will therefore attract one anocther by
the juxtaposition of two charges of opposite sian.  Thus in
pentaerythritol C (CH:OH) the distances between the hydroxyl
groups in neighbouring melecules is 2.69A°, about 1A° less
than the normal distance between atoms which are not chemic-
clly linked.  Crystals of alcoholic substances in which there
is extensive hydrogen bonding are usually hard and have high
melting peints {vide carbohydrates). :

Latterly the technique of crystallographic investigations has
pregressed rapidly so that in some circumstances it can vie
. with classical chemical methods in the elucidation of the
structure of new organic compounds. - Penicillin, which was
examined by both these methods in extenswe researches in
England in the war years, finally succumbed to the secrrchmg
tactics of the Xray crystallographer.
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RESEARCHES ON FATS AND RELATED CONSTITUTENTS
BY NEW ZEALAND WORKERS

A REVIEW—PART L

F. B. Shorland

Fats Research Laboratory, Dept. of Scientific emd Industrial
: Research, Wellingten.

The dependence of New Zealand on fais can hardly be
oversiressed, since either directly, in the form of butter, tallow,
fish liver, whale oil, or, indirectly, as the maijor part of the dry
matier of the bone and tendon free lamb, mutton and beef
carcases, © fals comprise the butk of cur export trade.

Beyond the trace amounts required to furnish the group of
unsaturated acids which have come to be known as the essen-
tial fatty acids, fats per se may be replaced in the diet by
carbohydraies and proteins.  Nevertheless, because of their
high calorific value, it is generally considered desirable, wher-
ever possible, that the fats should form not less than 20 to 25
per cent. of the total calories in the diet.  Another important
consideration is the value of fats as carriers of vitemins A, D
and E.  Other significant factors are the sparing action of food
lots on the vitamin B complex, and the satiety value of dietary
fat.  The importance of fats in the manufacture of soaps,
paints, lubricants, leather, rubber, illuminants, efc., does not
require elaboration.

Until recenily, the subject of fats has not, perhaps, received
the attention which has been accorded to other groups ol
naturally occurring compounds, such as proteins, carbohy-
drates, alkaloids and essential oils.  This, | think, has been
due partly to the use of constents such as the saponification
and iodine values for the study of fats T in place of the more
fundamental methods involving ester fractionation analyses
and glyceride structure determination.  This approach has
led to the development of inadequate and false hypotheses,
such as the popular “desaturation” theory of Leathes! whereby

® Bone and tendon free carcases of lamb and mutton, for
example, contain 30-40% fat, 15% protein, and 45-55% water.

t This does not mean. however, that such constants are not ,
exiremely useful in providing a background for indicating
simnilarities and differences between fats, so that more effective

use can subsequently be made of the more fundamental pro-
cedures.
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the liver was stated to desaturate food and depot fats, and
Callow's? growth rate theory of iodine value which sought to
explain the variations in the iodine vaiue of the lats in various
parts of animals by the relative rate of growth of the Iatty
iissues. .

The thoughtless and uncritical perpetuation of incorrect
information ond oversimplification in respect of fatty sub-
stances in standard University text books, have tended to retord
progress. For example, in “A Class Book on Organic Chem-
istry,” Part I, by I. B. Cohen, 1938, which is generally excellent,
we find on page 118—-"The glycerides as they occur in fat,
are known as stearin and palmitin (7S per cent) which are
solids, and olein {25 per cent.), which is liquid at the ordinary
temperature . . . "These substances are, however, not confined
1o the animal fats. Palmitin is the chief constituent of palm
oil, olein of olive oil, of which it consiitutes 75 per cent., whilst
stearin is frequently found in animal and vegetable eils.”
Nothing could be further from the truth than these staiements.
Very few natural fats contain less than three fatty acids; more
usually, 5, 6 or 7 such acids are present, and this number mery
often be much exceeded. The general tendency to produce,
as it were, as little of simple triglycerides (containing three
molecules of the same fatty acid) as possible, emd to concen-
rade on the production of molecules of mixed triglycerides is
extremely marked throughout the whole range of natural fats.?
It is thus very doubtful if appreciable amounts of the glycerides
mentioned in Cohen, could be found in natural fats. Cohen
further states, "Butter and cocoa-nut ¢il contain in addition to
the above, butyrin ,the glyceride of butyric acid.” It is true
that butterfat contains approximately ¢ mols. per cent. of buty-
ric acid, but from the law of even distribution, the occurrence
of tributyrin is excluded. In respect of cocoanut cil, the lit-
erature does not record the presence of any butyric acid in this
tat. In this insiance, the reported presence of tributyrin is a
figment of the imagination.

In the presidential address at Liverpool to the Society of
Chemical Industry of Great Britain, in 1924, E. F. Armsirong*
under the appropriate title of “"A Neglected Chapter in Chem-
isiry—The Fats,” collected together the relevant facts concern-
ing the chemisiry of fats. end ascribed the lack of study in
this field as almost entirely due “lo the considerable experi-
mental difficulties which confront the worker, and io the need
for making a mass aitack on the subject by the whole staff of
a research school during. @ number of years, belore any mea-
sure of success can be obtained.” These words were spoken
preceding the appeintment of T. P. Hilditch, D.5c. F.RIC,
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F.R.S., as Campbell Brown, Professor of Industrial Chemistry
at the University of Liverpool for the purpose of studying Oils,
Fats and Waxes. Now, thonks largely io the development
of saiisiactory methods for glyceride structure and for fatty
ceid composition by this school, it may be claimed, in the
words of Hilditch’—"Thct our knowledge of the subiject is fully
abreast of that of other important groups of naiural products.”

Perhaps even more stimulating than the development of
methods has been Hilditch's biological approach to the sub-
ject of fats, which is epitorised in o paper on “The Evolution
of Natural Fais,” published in 1936, with [. A. Lovemn®.  This
paper illustrated that consistent and well-defined changes in
biochemical as well as in biological condilions have accom-
panied evolulionary development in nature.

The field of fats has now so exiended, thal to wriie
a complete story even within the scope of the present title
would require more than the allocated space, and, it is there-
fore the intention of the writer to emphasise to some extent
those aspects with which he has had personal experience.
It should, however, be stressed that there are other spheres of
activity in fais research in New Zedaland of considerable im-
pertonce, parlicularly in connection wiih the technology of
buiter manufacturé.  The work of the Dairy Research Institute,
Palmerston North, could in this connection alone well form the
subject of a separaie review.

ANIMAL FATS

Published work on the depot fats of New Zealand sheep
and oxen is rather scanty. The fact that these fats are used
locally, however, in the.margarine, stearic acid and other in-
dustries, probably signifies that there may be within these
industries some knowledge of the products which they handle.
It is known, for example, that 8. G. Brooker?, Chief Chemist,
Abels Lid., is conducting researches on the hydrogenation of
iais, glyceride structure, fatty acid composition, antioxidants
and other lines which have already contributed materially to
the efficiency of the margarine industry.  In connection with
the technology of iallow manufacture, Lawrence® found that
medium and highly coloured products could be bleached by
agitation at 90-110°C. with 3-7% of Fuller's earth from Wha-
ngarel, followed by filtration under appropricte conditions.
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Sheep Depot Fats

McMeekan and Clarke® determined by dissection, the
bone, muscle and fat contents of carcases of export grades of
New Zealand lamb and mutton. Basing their results on 30
carcdses per grade for lamb ond 20 ccarcases per grade for
mutton, they found that as the weight of the carcase increased
from a mean value of approximately 30 lbs. to a mean value
of approximately 77 lbs. the bone, muscle and fat content'in-
creased respectively by approximately 80%, 100% cnd 240%.
in view of the greater nulritive {calorific) value of the heavier
grade of mutton as compcred with lamb, the export of lamb
may be questioned. The dissected muscle and fat tissues
from the joints used in connection with the preceding investiga-
tion, and comprising neck, shoulder, thorax, loin, legs. and
pelvis, were examined by Shorland, de la Mare, Sorrell and
Barnicoat!? for fat, protein and water content. It was found
that the following equations connecting the percentage fat (F),
percnetage water W) and the percenitage protein (P) satistied
the results both for the separate joints and fo rhe total carcase,
with a standard error of estimate of protein from fat of 0.37
per cent.

W =7808 —0790F ... o e 1)
P=2192 —0210F . ... ... .ol (2)

These equaiions are very similar to those reported by
Callow!! for British and American beef. The fat contents of
the thorax, loin, pelvis and shoulder, were found to be highly
correlated with the fat content of the carcase, and could be
used to give a satisfactery estimate of the carcase composition.
For example, the percentage fat in the carcase F may be cal-
culated from the percentage fat in the thorax t as follows:

F=0900t—399(=0992) ................ 3

The fats from the dissecied muscle and falty tissues were
separately bulked to give composile samples for ester fraction-
ation cnalyses!? shown below:

Fatty Acids—Weight Per Cent.

Saturated Unsaturated

cl12 Cl4 cls6 [ : B vlo] ci4  Cl1é c18 C20

Fats from fatty .

tissues e 13 3.5 25.0 222 0.7 0.5 1.7 44.2 0.9

(2.0H) (2.0H) (Z2.iH) (2.0H)

Fats from muscle

tissues {excluding

phosphatides) 0.2 4.1 24.6 15.4 0.7 0.5 2.6 50.1 1.8

(2.0H) (2.0H) (2.2H) (4.5H}
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The above values fall within the range found by Hilditch
and Pedelty?? for the external tissue fats of ewes fed on varying
planes of nutrition.  These workers do not give the mean un-
saturation of the C20-22 unsaturated acids, which would be
of interest, since the work now recorded suggests that the
muscle tissue fai, although generally similar to the fot from
ihe fatly tissues, nevertheless, tends to contain more of the
highly unsaturated ccids.

Liver Fais of Farm Animals

While the depot fats of these animals comprise chiefly
glycerides containing palmitic, stearic and ocleic ccids, the
liver fats are more complex in respect of their fatty acid com-
position, and, in addition, contain much greater proportions of
phosphatides, cholesterol and cholesteryl esters than are found
in the depot futs.

Hilditch and Shorland'® examined the liver lipids of ox,
cow, pig and sheep, using selected prime animals, except in
the case of the cow, where only one liver showing fatty degen-
eration was used.

Apart from the presence of somewhat greater proportions
of hexadecenoic acid (5-10 mols. per cent) and of C20-C22
highly unsaturated acids (5-15 mols. per cent.) the liver glycer-
ides were shown {o resemble the corresponding depot fats. The
fatty acid compositions of the liver phosphatides, were readily
differentiated from the corresponding liver glycerides by the
presence of increased proportions of C20-C22 highly unsatur-
aled acids and stearic acid together with diminished propor-
tions of hexadecenoic acid. In the case of the sheep liver
lipids, however, an anomaly was observed in that the phos-
phatide iraction contained more hexadecenocic acid than the
alyceride. Unpublished observations by Collins, de la Mare
and Sherland!’ on many liver lipids from normal sheep as well
as from sheep suffering from pregnancy toxaemia, congenital
photosensitivity, and sheep with liver damage arising from
facial eczema, generally confirmed the observations made by
Hilditch and Shorland.  However, in respect of the relative
amounis of hexadecenoic acid in the glyceride and phospha-
tide fractions, it was found in spite of the earlier anomalous
- result, that the sheep liver lipids fell into line with the lipids of
the other animals examined. [t was also established that the
lipids of normal sheep livers preserved in boiling alecohol im-
mediately after killing, contained little free fatty acid. The
iodine value and composition of the free fatty acids of poorly
preserved livers resembled that of the glyceride fatly acids.
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In one case, the amount of free fatty acid present was so great
that to judge from the normal phosphatide content not more
than hali of the free faity acids could have been derived from
the phosphatide fractions. These facts suggest that confrary
to current opinions !¢ phosphatides are by no means the anly
source of fatty acids produced during the autolysis ol tissues.

Although the lipid content of the livers varied from 4.1 to
32.99% the glyceride and phosphatide fractions showed little
variation in fatty acid composition.  For the glyceride frac-
tions. the ratio of palmitic io stearic acid was 2:1 and compared
with 2:3 observed for the phosphatide fractions. Analyses of
21 samples of livers (normal and diseased sheep), showed the
Iollowing range of values:

9% Wet Tissue

Remainder of ~

Total Lipid Glycerides Phosphotides Cholesterol Unsepanificble
{Acetone Soluble’ (Acetone Insol) maotter,
41 — 329 0.14 — 255 2.9 — 4.4 0.15 — 0.50 0.04 — 0.24
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COAL AS A SOURCE OF ENERGY IN NEW ZEALAND
W. A. JOINER

{(Noies from an address delivered to the Aucklend Branch
by the President, New Zealand Section, Royal Institute of
Chemisiry, 30th September, 1947.) _

Mr. Joiner, President of the N.Z. Branch of the Roval Insti-
tute of Chemistry and Director of the Dominion Laboratory has
had « life-long association with coal resecrch in N.Z. In sur
veying New Zealand's energy resources, Mr. Joiner stated that
these could be divided into two classes, namely permanent
resources and wasling resources. The most imporiom! per-
manent source of energy in this country is that derived from the
movement of inland waters, and if it were not for our hydro-
electric resources the outlook for the future would be grim. It
has been estimated that in the North Islond the possible moxi-
mum hydro-electric power resources amount to about 13+ mil-
lion kilowatts, and in the South Island to about five times this
figure. Wind power might be a possible economic adjunci
o water power in the future. It was suggested that one would
no doubt take more kindly to the breezes that blow about Cook
Strait if one knew that some use was being made of them. Of
the wasting resources of energy in N.Z., the only one of im-
portance is coal. How dependent we are on coal as a source
of energy is shown by the fact that over 70% of our energy
requirements come from this source. It is obvious therefore,
that we must look 1o coal as a source of energy lor a long time
to come, until hydro-electricity is developed to a much greater
extent or until atomic energy has become a practical substitute.

It was with some realization of the position that the Coal
Survey was commenced in 1936 for the purpese of taking stock
of our resources. Prior io that time various geological esti-
mates of coal had been made, but since these did not take
into consideration the practicability of mining, economies or
the properties of the coal, they did'not provide reliable inferma-
lion as to our useable coal resources. This has led to the
belief that our available coal resources are much larger than
they really are.

The Coal Survey is a combined effort of the Mines Depart-
ment, the Geological Survey and the Dominion Laboratory
Divisions of the Department of Scientific and Indusirial Re-
search.  The geologists work in close collaboration with
officers of the Mines Department in the field. The Fuel Section,
Dominion Laboratory, is concerned with the examination and
analysis of coals, survey records and matters connected with
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the technology of coal utilization. Accurate collection of
samples is of course extremely imporiant. Complete portable
kits containing pick, hammer, mortar and air-tight sample con-
tainers are supplied to the field officers. Laboratory analysis
include delermination of the so-called 'fixed carbon and
“volatile matter” ratio, moisture, ash and sulphur content, cok-
ing properties, calorific value and fusion or softening tempera-
ture of the ash for clinker formation.

Coals in this couniry are of three main types (a) bituminous
(b} sub-bituminous (c) lignites.

. Bituminous coals are those black coals with low inherent
moisture content and which yield coke when heated. These
coals have a high caloric value and from this point of view
are desirable as boiler fuels and it is on such coals that the
gas industry largely depends. Resources of bituminous coals
exist in the Greymouth and Wesiport coal fields. It was these
fields which were the first to be tackled systematically by the
Survey. Mr. Joiner was pleased to say that the detailed sur-
vey of the Greymouth area has been completed and that the
very comprehensive report decling with all aspects of this
work is now in the press.

Sub-bituminous coals are non<oking, have a higher in-
herent moisture content than bituminous coals and a lower
calorific value.  These coals are much in demand as a
domestic fuel and for steam raising purposes boih for railways
and industry. These coals are not suitable by themselves
for use in conventional gas-making plants, but are however
frequently used in blend with bituminous coal for this purpose.
The main deposits of sub-bituminous coal occur in the Waikaio
field, in Southland and in North Aucklend. Much is already
known about the Waikato Coal-field, but it is considered that
a thorough survey should be made here as seon as possible.

Lignites occur extensively in parts of Scuthland and Otago
and in Canterbury.  These c¢oals have a high inherent mois-
lure content varying from 20 - 40%. As mined the moisture
content may be considerakly higher. Lignites are usually
brown in colour and as the name implies show evidence of a
woody siructure and the remains of vegetation. Reconnais-
sance surveys have been made of the lignite deposits in South-
land. to the north of Kaitangata and of o smail deposit near
Wesiport.  Survey work in general has been impeded by the
. war and a shortage of staff.
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The latest estimates for our coal resources are given in
the accompanying table:

Class of Coal vaed(l!eto)vercble Probcb:: Re):ovemble '(l'nfer)red
tons ons ans
Anthracite ~ Negligible Negligible —
Bituminous .... 14,160,000 56,190,000 —
Sub-bituminous 139,094,000 103,992,000 321,000,000
Lignite ........ 147,000,000 377,000,000 —

The estimates of the bituminous coal resources are
alarmingly lower than were previously calculated and as this
is our most valuable coal we must take all steps possible to
conserve our supplies. The coal must be used efficiently,
i.e., different kinds of coals should be used as far as possible
for the purposes for which they are most suited and the tech-
nology of utilization should be revised to utilize our sub-bitu-
minous coals and lignites where possible. Last year a Fuel
Efficiency Service was initiated by the Dominion Laboratory
and already many factories, hospitals, and other large con-
sumers of coal from Auckland to Invercargill have been
visited to advise in the more efficient utilization of coal. It
is estimated that if the recommendations of the Service were
put inlo eifect a saving of about 20% could be achieved with-
out involving any coslly alterations to plant. As some
800,000 tons of coal are now used annually in industry, this
represents < saving of about 160,000 tons per year.

Attention has already been drawn to the very limited re-
sources of bituminous coal which remain and to the fact that
it s upon these thai the gas industry depends. The gas
industry uses nearly 300,000 tons of coal annually. Most of
our remaining bituminous coals contain a relatively high sul-
phur percentage which causes difficulties in gas purification.
The only suitable gas coal available comes from the Liverpool
Mine at Greymouth, but as far as can be determined this mine
has a life of only a few years. At the present time practically
the whole output of this mine is reserved for gas-making. The
importance of the gas industry is shown by the fact that its
output of energy is equivalent to about 30% of that generoted
by the electric power stations.  As our electric development
is not likely to meet ithe demands for power for a considerable
time to come, it is obvious that the gas industry should not be
allowed to languish, but should be maintained side by side
with hydro-electric development. It is necessary therefore
to devise ways of using the more highly sulphurous coals or of
using sub-bituminous ceals or lignites. Experiments on the
application of liquid gas purifying processes for the removal .
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of the larger amounts of sulphur compounds are now in pro-
gress and promige results.  The production of gas from sub-
bituminous coal and lignite has been extensively investigaied
by Germany during the war and some of their methods may be
applicable here.

Some 900,000 tons of coal per vear are used for domestic
purposes.  This represents nearly one third of our total pro-
duction. It has been estimated that efficiency of coal burnt
for domestic heating is about 15%. The possibilities for
economy are s0 great that a concentrated effort to increase the
efticiency of domestic heating must surely be worth while,

AUCKLAND BRANCH NOTES

The Annual Meeting of the Branch was held on October
28th.  The following officers were elected for the coming
year:

" Chairman: S. G. Brooker.
Commitiee: G. S. Lambert, D. Whillans, M. B. Rands, ]. B. Brown
' Honorary Secrelary: G. Stace.
Treasurer: W. E. Russell.

At the conclusion of the formal business sound films were
shown about the Petroleum Industry.

Mr. S. G. Brooker, the new chairman of the Auckland
Branch and Editor of this Journal, is, like the President, the
ex-Editor and the new chairman of the Wellington Branch, an
old boy of Chrisichurch Boys’ High Schocl. On leaving this
nursery of great men, he joined the Dept. of Agriculture, where
he served for 5 years in the chemical laboratory under Mr.
B. C. Aston. While there he attended Victoria College, taking
his M.Sc. with Honours in 1933.  After leaving Wellington he
spent some time deing research work on wood, under Prof. .
Wortey, at AU.C. In 1936 he was appointed Chief Chemist
to Messrs Abels Lid., manufacturers of Margarine, hydrogen-
ated fats, and a variety of other fatty products.

Elected an Associate in 1942, he was almost immediately
placed on the Branch Committee. ~ After 2 years in this
capacity he was elecled to the Secretaryship which he has
held for 3 years.

Mr. Brooker has had wide experience on committees and
is a local preacher of the Methedist Church. He is married
and has 2 children.



20 Journal of The New Zealand Institute of Chemistry

WELLINGTON BRANCH NOTES

The new Wellington Branch Chairman is Mr. E. S. Borth-
wick, who was educated at Christchurch Boys' High School,
and at Canterbury College, where he graduated M.Sc. in
chemistry in 1934. During part of his University course and
again after graduating, he held positions on the laboratory
stadf of the N.Z. Refrigerating Co., Ltd., until in 1936 a transfer
was made to Wellington to join the staff of the Shell Oil
Company's Hutt Road laboratory.  Subsequent to a period .
as Chemist-in-charge, there he was transferred to the Head
Office Technical Department in 1944, in an adminisirative
capacity.

Mr. Borthwick now holds the position of Chief Chemist in
the Company. In Institute affairs he is cn Associate of both
the N.Z. and the Royal Institutes of Chemistry, and has served
on two different occasions as a Wellington Branch Committee
member; for the past two years he has been Branch Editor end
Publicity Officer, and has alse acted as Hon. Secretary of the
Chemists’ Employment Committee.

Mr. G. Maskill Smith addressed the meeting in October in
o general talk dealing with his visit to the United Statss. He
was in the U.S. primarily as Scientific Liaison Officer for the
Department, but was also acting as technical adviser to the
New Zealand Legation on reparations from Japan. During his
visit he made many contacts in his own field of chemicatl
engineering and visited some seventy research laboratories.
He outlined the work at the Liaison Office, Washington, and
the way the various Empire organisations work together. The
New .Zealond Licison Office is available to any scientific
worker in New Zealand and while the United States is a very

large territory to cover, il is anxious to do as much as possible
for N.Z. workers.

One particular item he studied was coal, ite preparation
and utilisation. The use of strip-mining has caused « big
reduction in the cost of coal and a much greater production of
coal per worker. The coal however, is more contaminated
with rock and needs more careful purification. Not o great
deal of work is being done on the normal methods of com-
bustion of coal, but there is extensive resecrch being carried
out on the pressurised combustion of pulverised coal. Much
work is being done on the preparation of liquid fuels from
coal and the use of coal as a raw material in the production
of various chemicals by means of mild oxidation.
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In the focd industries one's first impression is the care
and cleanliness at all siages. Even in the retail shops there
is a pleasing atmosphere of hygiene which strikes the visitor
forcibly. Research in canning and quick-freezing is well
developed and a visit to one of the large canning and quick-
freezing organisations in New Jersey was described. At each
stage in the growing and processing, scientific control is in
evidence. The crop dusting programme for instomce, is
under the control of an entomologist who formulates the spray-
ing programme. There is guite a large Canners' Research
Association which covers the whole &f the U.S. During the
season, mobile laboratories visit the various conneries and
carry cut tests on the current production. :

There is quite extensive wcrk being done, particularly
by the Government on the utilisation of waste products, and
some very interesting research being corried out on low value
agricultural products may be of interest here.  The manufac-
ture of plastics and use of products of fermentation are two
fields worthy of mention.

Discussing N.Z. conditions the specker thought that first
priority should be given io the rationalisation of research in
this country. With a population as small as ours there is a
limit 1o the amount of research which can be afforded. There
should be «a greater amount of research devoted to those indus-
tries which had established themselves as econcmic projects
under normal conditions.  Technological improvements over-
seas would have their effect in enabling lower production
costs to be obtained and this couniry should keep up with
these. He thought that improvements in process control
should tcake first priority and clear evidence for the need for
this was shown by the fuel technology work carried out in thiz
section. Much of this work would apply to many industries
and would therefore show a greater returmn than work of too
specialised a nature on one particular industry. Work of
this specialised nature would be better left to more industrial-
ised couniries such as Gt Britain and the United States.

CANTERBURY BRANCH NOTES

The Chairman of the Canterbury Branch for 1948, is Mr.
L. H. Bird of the Wheat Research Institute.  Mr. Bird is a pro-
duct of Waimate High Schoel and Canterbury College. At
the latter institution he first tended to geology, completing the
B.Sc. degree in that subject in 1935. Turning to chemistry he
graduated M.Sc. in 1938, and has heen a member of the staff
of the Wheat Research Institute since. From 1941-1945, he
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worked in Melbourne for the Munitions Supply Laboratories,
being concerned with investigating the problems which arose
in the field of explosives and ammunition, and also with
development problems. He developed a new principle for
the initiation of explosions, upon which work is still in progress
in Australiaa.  Apart from the routine problems of the bread
industry, Mr. Bird is especially concerned with investigations
on oxidising enzymes, in association with Dr. R. Stern.

OTAGO BRANCH NOTES

Officers for 1948 were elected ot the Annual Mesting in
Octeber as follows:

Chairman: Dr. F. G. Soper.
Secretary: Mr. T. H. Kennedy.

Committee: Mr. O. H. Keyes, Dr. S. N. Slater, Mr. F. N. Fastier,
Mr. C. G. Raoberts.

Hon. Auditor: Mr. T. A. Thomson.
Delegaie to Council: Dr. S. N. Slater.

The new Chairman, Professer F. G. Soper, araduated
B.Sc. with st class Honours in 1920 at the University of North
Wales in Bangor, where he then tock a position as lecturer in
physical chemistry. Subsequently he graduated Ph.D., and
in 1928 was awarded D.Sc. in the University of North Wales.
Dr. Soper spent short periods in several other Universities, both
in Wuales and England, and soon became a recognised
authority in his chosen branch of chemistry.

In 1938, when senior lecturer at Bangor, he was appointed
to the Chair of Chemistry at the University of Otago, and in
addition, in the following year he bacame the Director of the
New Zecland Woollen Mills' Research Association. He was
president of the local brench in- 1937, and has been a com-
mittee member and delegate to Council almost every year
since then. During the recent war, Dr. Soper was Chemical
Advisor on Munitions and Chairman of the Chemical Panel
of the Scientific Advisory Committee, as well as carrying on
his normal duties. In 1945 and 1946, he was Vice-President
of the NZIC., and last year, President. Dr. Soper was a
member of the New Zealamd delegation to the Royal Society
Empire Scientific Conference in 1946, and he visited many
Universities, Wool Research establishments, etc. in Great
Britain, Canada and the United States. '
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He has published more than 30 papers, dedling mostly
with molecular conductivity, reaction kinetics in solution, re-
actions of chlorcamines cmd other allied subjects, and is dir-
ecling research on the chemical treatment of wool. Besides
his connection with the New Zealand Institute he iz o Fellow
of the Royal Institute of Chemistry end of the Australiom and
New Zealand Association for the Advancement of Science.

At the October meeting, Mr. George Gilbert was elected
an honorary lilemember of the Otago Branch. Mr. Gilbert,
better known s "Harry,” has been the Senior Laborotory
Assistant in the Chemisiry Depeartment since 1915, and will be
remembered by the mony studenis and others who have
known him as a good friend and a wise counsellor.  Mr. Gil-
bert is wellknown also as one who can persuade even the
most lemperamental piece of chemical apparatus to behave
as it should, and sometimes even better. He was a founda-
fion member of the Otago Chemical Society, which later
merged into the New Zealond Institute of Chemistry, and takes
pride in the fact that since the Society started, he has missed
only one meeting, a record which speaks for itself. Several
members spoke in appreciation of Mr. Gilbert's services o the
Otago Branch of the Institule, ond related a number of per-
sonal anecdoles.

This is believed to be the first occasion on which any of
the branches has elected an honorary life-member.
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A NEW SYSTEM OF ORGANIC CHEMICAL NOMENCLATURE

It was Dr. Samuel Johnson who made the fomous remark cbout women
preachers that “it was like a dog dancing on its hind legs—it doesn’t do it
well, but the marvel is that it can do it at all.”  Much the same may be
said of the Geneva nomenclature inslituted in 1892 and still relied on by
organic chemisis despite the tremendous development of the subject and the
discovery of whole classes of new compounds totolly unknown fifly years
ago. The new system proposed by Dr. Malcolm Dyson should therefore
command the attention of everyone inlerested in the subject. It has been
so well received overseas that it bids fair to become accepted as an inter-
national standord and before this acceptance il should be examined as fully
as possible so that if necessary, any improvements may be made before it
crystallises out into a rigidly cccepted system.

Dr. Dyson first put forth his ideas in a leclure to the Royal Institute of
Chemistry which was publisied in pamphlet form.  Ils imporlance was so
evident that it was freely distributed among members of the three British
Societies.  Dr. Dyson has now published a booklet. T further explaining
the system. In it each compound has a definite and unique cypher which
can be arrived at from & set of rules which can. be learned in o few hours'
study. A few examples may be of interest: Ethyl Alcohol is C2, Q;
Acetone C3. 2EQ; Acefic Acid C2. X; Aniline B.N.: Glycerol C3. 1. 2, 3Q:
Cholestanol HJ8. 17C6. 2, 13, 18, 22C. 7Q 1, 12, 14L and Biotin ACS. ZS. 2C5.
10X, 34 ANCEQN. A comparison of these with the Geneva names shows
that they are far more concise, even H a lille bewildering at first, The
syslem is complete even to the exient of providing for ¢is ond trans isomers
ds well us laevo, dexiro racemic and meso. The ciphers are linear without
subscripts and do not require any characters not available in’ the usual
font of type.,  The use of € and of two types of brackets does however,
introdute chargcters not found on o typewriter, which seems to us regrettable.

. The various portions of the cipher, and all substituents each have o
definite order: e.g. with oxygen conlaining groups, carboxyl precedes ether,
which in turn precedes hydroxy, which is followed by aldehyde (not on o
termined carbon), quinone, other oxo (including ketone) and peroxide in that
order, This means that each compeund has one and only one place in an
index and cross references are thus eliminated, and the system lends itsell
to the punched card technique. The first five volumes of Beilstein have
already been done in this way lecding the authors to express the hope that
we may shortly have an orgonic compendium as complete as that tremendous
work, but also tully up-to-date and capable of constant revision.

No doubt there are adequate reasons for deporting from the conven-
tional O for oxygen, Cl for chlorine and Br for bromine and substituting Q,
CL and BR, but they are net given in the hooklet. It should be noted that
in a letter to the Editor of “Chemical and Engineering News"” (16/6/47. P
1787) Dr. Dyson outlines the applicalion of his system to the carotencids—
&n example of « series of compounds very cumbrously named by the Geneva
system which preceded their chemical investigation, but adequately handled
by the new system. Incidentally Dr, Dyson advises thol the use of @
has beer cbandoned except for duplicated aryl nuclei. Ancther writer to
the same journal (Davidson 26/5/47. p. 1544) points out that the ciphers
can be easily lransposed into Braille, a virtue as welcome as unexpected,

1G. Malcolm Dyson: A New Notation and Enumeration System for Orgonic
Compounds, London: Longmons, Green and Co. 1947.  7/6.
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The introduction of such o new system may well mark a new era in
organit chemistry, end Dr. Dyson is to be congratulated on his efforts. It
is hoped that he may shortly issue o textbook with question and answer,
so ‘that less oslute crgaric chemists may while away o little of their spare
time (sic!} testing their skill at the ciphers.

PROFESSOR WARREN L. BADGER

Prof. Warren L. Badger, noled American Chemical Engineer spent a fort-
night in New Zealand towards the end of last year at the request of ‘the
NZ. Governmen! {o advise on the proposed Sclar Salt Works project at
Grassmere, Marlborough. Prof. Bodger was formerly on the lecching staft
of the University of Michigdn where he was engaged in development of the
concept of the chemical engineer. In developing this line at the University
he came increasingly in contaet with industrial problems in which he was
requirted fo act in a consulting copacity. In 1937 he left the University
to act as a private consultont chemical engineer. He is still nominally on
the staif of the University and is still directing research. Prof. Badger is an
expert in the processes of concentfration, evaporation and filtration and has
therefore been engaged for the most port in the salt and caustic indusiries.
He hos supervised the erection of plant in England, Sweden, Holland and
Switzerland as well as the Americas and has continuous conneclions with
some firms in these countries,

When interviewed at Auckland on behalf of the Journal of the N.Z.IC.,
Prof. Budger was not slow in exponding on his favourite theme of the place
of the Chemical Engineer in industry. In emphasising the difference be-
tween the duties of the chemical engineer and works chemist he pointed out
that the habitat of the .chemical engineer is-in the plant while that of the
chemist is the laboraery. The temperaments of the two must be entirely
different, the chemist being contented with the quieter waters of the laboratory
while the chemical engineer applies his results to plant operation. It is
not a question of one frying to do the job of the other. Prof. Badger ®aid
that industry in Europe depends largely on the separate chemist and engineer
but is beginning fo realise the need for chemical engineers. He made a
visit to Germany in 1937 to organise courses in chemical enginéering, but

the project fell through. Recently he was asked to underiake such a course
in Switzerland, ¢

In speaking of some of his projects Prof. Badger discussed some of the
applications of “Dowiherm.” This is a mixture of diphenyl and diphenyl
ether used os a heal tiansfer medium for high temperatures. It lacks the
disadvantage of the high pressures necessary when steam is used and is
capable of very exact temperature control. In Nylon Spinning for instance

the spinnerels are heated with "Dowtherm” which maintains the temperature
at 550 = 1°F.

Prof. Badger is. probably best known as co-guthor with Dr. McCabe of
the “Elements of Chemical Engineering.” A new edition, so radically
altered as o amount to a complete rewriting, is being prepared, but Prof,
Badger was unaoble to say when it would be available.
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COUNCIL MEETING, 27/8/47.

. Amendments to Rules: Rule 21.4 was altered to allow for the appointment
ol separate members to the offices of Secrelary and Treasurer of a Branch,
though they may still be combined if desired. The number of members of
o Branch Committee may therefore be either seven or six,

Employment Committee: Reported 28 on roll, and 182 positions circularised
so far this year. Mr, E. 8. Borthwick to be Secretary.

Conference: Qur share of the cost of the 1947 Conference £36/2/11,
Whole organisation of 1948 Canference to be in the honds of the Otago
Branch.

Industrial Chemical Essay Prize: The next Essay competition to be held
in 1350 with a prize of £25. A reserve of £15 to be set aside each year
for the purpose. :

ANNUAL MEETING-—COUNCILIN-PERSON, 27/11/47.

Present: Professor Soper, President; Dr. ], K, Dixon, Vice-President; R.
H. ]. Stansfield, Auckland delegate: ]. L. Mandeno. Wellington delegate: F.
H. G. Johnstone, Canterbury delegate: Dr. S, N. Slater, Otago delegate: W.
G. Hughson, Hon. Secretary-Treasurer. K. H. Palmer, Registrar.

Also present by invitotion: B, E. Jackson, Auckland Proxy; L. H. James,
Otago Proxv; Dr. H. N. Parton, Retiring Editor; S. G. Brooker, Editor Elect.

Journal: Matier to be supplied to the "New Zealand Science Review” at
the discretion of the Editor and a number of free copies to be secured in
exchange,

Salary Survey: Decided that a survey similar to that of 1944 be under-
taken and Dr. Dixen and Mr. Mandeno appointed a commitiee for the purpose.

. Chemists in the Waikato and Palmerston North: Reported no desire o
form separate branches in these places.

! Appointment of Regisirar: The Registrar reported that the amount of work
required would cost £150 at the scale rale of fees. Hesolved that the Reg-
istrar be oppointed at o salary of £100 per annum and that his work be
reduced to an amount commensurate with such fse. .

Collection of Subscriptions: A suggestion by Otagoglhql the Registrar
collect subscriptions was not approved.

Election of Officers: President, Dr. Dixon (Wellington); Vice-President. Pro-
fessor J. Packer (Canterbury): Hon. General Secretary-Treasurer, W. G.
Hughson (Wellington}: Hon. Editor, 8. G. Brooker (Auckland): Branch Delegates,
S. G. Brooker {Auckland), ]. L. Mandeno (Wellington), F. H. G. Johnstone
(Conterbury), Dr. 5. N. Slater (Qtago)

NEW FELLOWS.

Professor Emeritus F. P. Worley of Auckland, has been unanimously
elected an Honorary Fetlow of the Institute, a distinction limited to five mem-
bers by the rules, Some account of Professor Worley's work was given
in the March, 1947 issue.
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Prof. |. F. Llewellyn ol Auckland, hus been elected o Fellow under Rule
9 jii. An outline of his career wos given in our last issue.

Mr, N. T. Clare, M.Sc. (1935}, Senior Biochemist at the Animal Research
Sigtion since 1945, and an Associate since 1936. Has made a study of
porphyrin metabolism of onimals and has recently done some work on
phenothiazine. At present overseas (See personal Noles).

NEW ASSOCIATES

Francie Desmond Dorofaeff, B.Sc., 1945, Asst. Chemist, Soil Fertility Re-
search Station, Homilton,

Roberta May Anderson, B.H.Sc., 1829, B.Sc., 1945, Teacher, Christchurch
Girls’ High School.

Robert Malcolm Sinclair, M.Sc., 1941,  After experience as paint chemist
at Munitions Supply Laboratory, Marbymong, Australia, is now Chief Chemist
at International Paints (N.Z.) Ltd., Wellington.

Duncon . Ernest Moffat, B.Sc., 1945, Asst. Chemist, N.Z, Woollen Mills_
Research Association, Dunedin. :

PERSONAL NOTES

Mr. W. Philip White, for, many years Director of the Leather and Shoe
Research Association, Wellington, is believed to have a post with the Board
of Trade, London, dealing with the control and supply of materials to tanners.

Mr. R. T. Danvers, formerly Auckland Branch Secretary, and subsequently
with Waltie's Canneries Hastings, is now Assistant to the Factory Manager
at Messrs Poulton and Noel, Ltd., Bridge Road. Southall, Middlesex. The
factory is enguged in canning o vcmelyr of products as well as packing fish
and meat pastes.

. M, R. M, Winter. M.Sc., who graduated frem Auckland University Col-
lege in 1820, hos been appointed Director of Research for Imperial Chemical
Industries Ltd., succeeding .Dr, Reoland Slade. Mr. Winter has been in Eng-
land ever gince he went there on an 1851 Exhibition Scholarship in 1921.

Dr. R. A. Robinson. who resigned the post of Associate Professor at
Auckland lost year, has accepted the choir of Chemistry at Ratiles College,
Singapore, ;which will probably be incorporated into the new University of
Malaya. With Mr, R, H. Stokes. . winner of the Meldola medal and one of the
Professor's most brilliant pupils at’ Aucklond, he hos been invited to con-
tribute a paper to a symposium to be conducted by the New York Acodemy
of S¢iences next April to celebrate the 25th Anniversory of the Debye-Huckel
theory of the interdonmic attraction of electrolytes, Other contributors are
H. S. Harned, L. Onsager, D. A. Maclnnes, G. Scatchard and N. Bjerru‘m

.- Mr. A, ]. Metson, Cfficer in Charge of S0il Survey Chemistry. D.S.LR.,
left early this month by the "Marine Phoenix” for America under ¢« rehabili-
tertion bursary. He expects to be ohsent for a year and to work with
Protessor C. E. Marshall at the University of Missouri on new techniques for
the ‘estimation of clay minerals in soils.

Dr. H. C. Holland. Muncﬂjer of Sutherlands' Tanneries, Aucklund has
been elected a Fellow of the Royal Institute of Chemistry.



28  Journal of The New Zealand Institute of Chemistry

Mr. N. T. Clare, who was elected a Fellow at the last meeting of Coun.
cil, has been appointed Chiaf Biochemist at the Ruakura Animal Research
Station.  He is at present visiting South Africa and England in connection
with his new duties, : . :

A team of New Zealond Scientists have been largely responsible tor
the design of the first atomic pile at the Atomic Energy Research Est:abl.i‘sh.-
ment at Harwell, England.  This was the Graphite Low Energy Experimental
Pile~-Gleep—and one of the team was Mr. 1, K. Walker, M.Sc., who before
his call-up for special duties during the war was on the staff of the Dominion
Laboratory, Wellington.

Mr, W. A. Joiner, M.Sc., F.RLC.. Dip. Chem. Eng., AMIL Chem. E., has
relinquished the position of Director of the Dominion Laboratory, and Dominion
Analyst to take up a Senior Administrative position at the Heed Office,
D.S1R.. Wellington, where he will be supervising the chemical and geologi-
cal activities of the Depurtment. ‘

Mr. F. ]. T. Grigg, M.Sc,, FRIC.. has been wuppointed to succeed Mr.
Joiner as Directer of the Dominion Laboratory and Dominion Analyst. M.
Grigg, who was previously Assi, Director and Deputy Dominion Anclyst. was
educated at Thames High School and School of Mines, and Victoria Collegs,
where he tock M.Sc. with honours in Chemistry in 1922, He was Govern-
ment Analyst at Christchurch from 1925 to 1946. He visited England in
1836 to study matters connected ‘with food and drugs, toxicology. river pol-
lution, water, sewage and research, He hos published several papers an
water, milk and toxicology, and has been Crown Witness in a large number
of criminal.and other caoses. At different times, My. Grigg has served on
the Councils of the N.Z. Institute of Chemistry, the New Zealand Branch of
the Royal Imstitute of Chemistry, and the Royal Society of New Zealand.
At the time of his transfer from Christchurch he was President-Elect of the
Canterbury section of the Royul Saciely,

NEW COMPOUNDS AND REACTIONS.

We congratulate Dr. and Mra. F. B. Shorland of Wellington, on the dis-
covery of two new isomeric compounds, one irans and one sis.

We extend our good wishes 1o Dr. and Mrs. H. E. Annett of Matangi,
who were co-precipitated at St. Columba’s Church, Frankton, on January 3rd.

Laboratory Assistant's Certificate Examination Resulis,
November, 1947,

The {ollowing candidates have been credited with passes in the subjects
indicated, in the Institute’s Examination.

SUBJECTS:

Chemistry (1). Physics (2), Caleculations (3), Practical Chemistry (4),
Glass-blowing (5), Metalwork (6), Photography (7), Care and ‘Management
of Laboratory Animals 8).

N. C. Ashman, L, 2, 3; Joan P. Cook. 3: Pamela M. Cooper, 1; Judith E.
Fisher, 1, 2; ]. G. Fraser, 5, 6: 1. Hull-Brown. 2, 3; B. 1. Stephenson, 8; A. P.
Underhill, 1: N. S. Strawbridge, 4, 7.
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THE SEVENTH PACIFIC SCIENCE CONGRESS

The President has been asked o join the organising committee of the
cbove Congress which will be held in February, 1949. The Congress will
deal with different aspects of the natural resources of the Pacilic area and
will meet in Aucklond for o week, followed by o week's tour of the North
Island to places of scientific interest, The Congress will then move to
Christchurch for a week, alter which post-Congress tours will be arranged
in bath Islande. The Government has made a grant of £10,000 towards the
expenses of the Congress and .the enlertoinment of overseas visitors. The
President of the Congress will be Dr. R. A. Falla of Wellington, President
of the Royal Secciety of New Zealand, and the Secretary-General is Dr. G.

Archey, Aucklond War Memorial Museum. .

FOOD PARCELS FOR BRITAIN

The following is an extract from a lefter received by Dr. Dixon as rep-
resentative of the Royal Instilute of Chemisiry in New Zealand, fiom the
headquarters of the Institute in London:

“Dear Dr. Dixon,

During the post few weeks, 1 have been receiving most touching letters
of gratitude from regulor benificiories under our benevolent fund who have
received food parcels from New Zealond and 1 understond many of them
have been writing to you and to the individual donors in similar terms.

At the last meeting of the Benevolent Fund Committee, 1 was asked
io write on behalf of the Choirman and members of the Committee to express
their appreciation of the very generous action token by you and your col-
leagues in New Zealand. There is no doubt that these food parcels have
made a great difference to the old people ond widows who are being helped
by our fund and we should like you to accept for yoursell and convey to
your colleagues the sincere thanks of all who are concerned with the admin-
istration of the fund.

With bes! wishes for 1948,
Yours sincerely.’
. (Signed) H. J. T. Ellingham,
Secrelary.”

OFFICIAL ANNOUNCEMENTS

The New Zealand Institute of Chermstry Qssumes no xesponslblhly for
slalements appearing in this Journal.

The Edilor invites submission of manuscripts suitable for publication in
the Journal The most uselul moterial includes reviews with particular
reference to New Zealand Chemistry ond Industry, or modifications of
apparatus, hinls on analytical and research methods, and reviews of books.

Members ore asked to suppor! our adverlisers, whose support makes
the Journal possible.  Advertising rates are available from the Business
Manager, .
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SALARY SURVEY -

Members of-the Institute will already: have received a form seeking
information on salaries.  If you have not yet completed it, kindly do so as
soon as possible, It is essential to have a good, response to make the
summary have any value at all for some sections of the profession. As it
is hoped to publish the results of the survey in gur next issue {which goes
to press early in May). the need for your prompt co- opemhon is emphumsed

THE ADDRESS OF MR. GORDON STACE

The Address of Mr. Gordon Stuce. Secretary of the Auckland Br&nch. is
¢/o. Dominion Baboratory, Durham St, Aucklond, and not as stated in the
cyclestyled list sen! out to members.

AN.ZA.A.S.

The next meeting of the Australian and New Zealand. Association for
the Advancement of Science will be held at Hobart, Tasmania from 12th 1o
19th (inclusive) January. 1949.

COMPETITION
BOOK PLATE DESIGN

The Council of the Institute offers a prize of £5 for ‘an acceptable
design for an Institule Book-plate such os would be suitable. for alfixing to
Institute prizes, etc.

For conditions governing the compelition opply to Hon., General Secre-
dary, P.O. Box 250, Wellingion, C.1. Competition closes on 31st May, 1948,

ERRATA
December. 1947 issue—Committee for Plant Analytical Methads.
P. 104 4 lines from bottom -+ 1.5% shou];:l be *+ 1.5%.
. 186, 9 lines from top “ammonium” should_ be “calcium.”

P
P. 106, 21 lines from top- 1/20 should be N/20. .
P

. 108, last line. A bracket should go before "If there . . .” to cor-
respond with the bracket in the 3rd line of P. 107.

WANTED—Journal of the Society of Chemical Industry, Vol. 65, MNos. 4
ond 5. April and May, 1946, Dep. of Scientific and Industricl Research.
P.0. Box 18, Govt. Buildings, Wellington.

Printed by Percy Salmon & Co. 64 Fort Street, Aucklend, for the New Zealand
Institute of Chemistry,

s ' March 1848



Trial by Fire - |

G.ve mm a pag of coce, a bucket of water, and the
necessary apparatus, and the chemist can build up thousands of different
substances—from alcohol and ‘meta fuel’ to aspirin, motor fuel and food
fats. To perform this modern magic he needs to know not merely what
elements make up the substance he wants to prepare, but how much of each
it contains, The vast majority of known' chemicals contain carbon and
hydrogen, usually oxygen, and frequently nitrogen. The chemist uses a
combustion apparatus to find out the proportions of these. A few milli-
grams of the substance are enough and they are strongly heated in a
current of air or oxygen. As the substance burns, the carbon in it is
converted into carbon dioxide gas, and the hydrogen into steam. These
products are collected, and from the amounts formed the chemist can
caleulate the composition of the original substance. A simple experiment—
yert it demands refined; reliable apparatus. Data provided

by it lie at the root of modern progress in biochemistry,
chemotherapy, dyeing, waterproofing, nutritional and agri-

cultural chemistry, photography, and many other aspects ICI
of civilised life. Every working day throughout the year |y
hundreds of combustion tubes are giving the resulr of this N2

wrial by fire which enable the British chemical industry to
serve the nation.

No. 16 in the “Equipment of an Industry” series inserted by

* IMPERIAL - CHEMICAL INDUSTRIES (N.Z.) LTD.




| _Q/_Qecify'

BDH.

LABORA‘T_OVR_Y CHEMICALS
AND REAGENTS

Their exceptional reliability and hizh
standard of quality are recogniscd

throughout the world.

THE BRITISH DRUG HOUSES LTD.

POOLE B.D.H. LABORATORY CHEMICAL GROUP ENGLAND

~ ORGANIC
AND INORGANIC
FINE CHEMICALS

‘pH INDICATORS

"STAINS AND

SOLUTIONS

* ANALAR '
REAGENTS

ADSORPTION,
OXIDATION-
REDUCTION AND

MICROSCOPICAL

STAINING

MICRO-
ANALYTICAL
REAGENTS

REAGENTS FOR
CLINICAL ANALYSIS

FINE CHEMICALS
FOR INDUSTRY

Representative in New Zealand : Mr. E. A, PIPER, P.O. Box 837, WELLINGYON
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MAINTENANCE
and REPAIR of

SCIENTIFIC INSTRUMENTS

The Technicol Equipment Company has been formed by a group of ex-servicemen
who have had considerable experience in the handling of delicate scientific instruments
of all types. They now offer o specialised and highiy efficient service for the
maintenance and repair of oll mechanical and optical equipment in genercl use by
Scientific Workers. ’

The "TECO" Microscope Maintenance Service has already proved its effectiveness
in bringing into full service the heavily worked instruments of Haspital ond Research
Loboratories, Universities ond other institutions. For a nominal fee, our tech-
nicians will thoroughly overhaul such Microscopes, end ot short notice are able
to proceed to any part of the country to carry out this work octually on the
premises where such o service is desired.

The maognificent Zeiss Research Microscope illustrated is one of the Instruments on
whic_h, we have been privileged to carry out a complete mechanical ond optical repair
service.

A cordiol invitetion is extended to all Scientific Workers, Bacterio-
logists, and Medical Proctitioners, to contact us for further details
of the specialised types of work we can undertake. Qur workshop
tacilities ore unequolled, ond we con guarantee prompt and thoroughly
dependable attention to all enquiries.

W< e

TECHNIGAL EQUIPMENT ¢O0.

79-81 MANNERS STREET,
WELLINGTON, C.1.

P.O. Box 298, Te Aro. Telephone 41-873,

Branch Otfice ot Auckland. ...P.0. Box &66. Sales and service throughout.
. New Zealand.
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M ET.A‘—LELA

METALLIC NAPHTHENATES
AND STEARATES

First in New Zealond in the
Production of Naphthenates

We invite enquiries for

VARNISH & PAINT DRIERS

COBALT : LEAD : MANGANESE : ZINC

A Oii Thickeners Timber & Textile
".© - Waterproofing Preservation
Al, Ca, Mg. Cu. Zn.

MORCOM GREEN
AND EDWARDS

LT M I TED

14-16 VICTORIA STREET, ONEHUNGA
AUCKLAND, S.E5

Telephone _ P.O. Box 3
54.654 Onehunga |




IX

80 Years On...

ﬂ Eighty years ago, the Oil ond Colour
Business of Messrs. R. G-E. Tingey &
Company Limitéd was  founded -in
Wanganui. The policy of the firm has
always been based on Customer Service.
The Technical Service Department at
Head Office, Wellington, has been org-
anized to further this bond between
seller and consumer in the New Zealand

Pagint Trade.

LIMITED

OiL, COLOUR, GLASS, PLASTICS AND WALL-
PAPER. DISTRIBUTORS OF “EXCELSIOR"
’ PAINTS AND VARNISHES.

Houses at:—Auckland, Wellington, Christchurch, Dunedin,
Mew Plymouth, Wanganui, Palmerston Morth,
Greymouth and Lower Hutt.

R E. TINGEY & COMPANY




. The
Trademark

that reminds all

Research Workers and

Chemists in the Scientific
field of

GEO. W. WILTON &
CO. LTD.

BOX 367 BOX 1980
WELLINGTON AUCKLAND

o y

Stockists and Importers of

FINE AND HEAVY CHEMICALS, INSTRUMENTS,
AND SCIENTIFIC APPARATUS.

We welcome all enquiries and aim to give you
friendly and efficient service.



