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Presidential Address: Conference 1965

LOOKING AHEAD

PROFESSOR S. SIEMON

Previous presidential addresses have varied from scholarly
papérs and reviews to comments about the organization and
work of the Institute. During the twenty years I have had the
privilege of membership I recall in the first group a magnificent
address by the late Dr. R. . Page, who not only told us about
protein chemistry but in passing let us know his own contribution
with all’ that modesty and delightful humour that make him live
vividly in the memory of so many of us. I recall others—Dr. F.
G.:Soper .on ‘Wool, Dr. J. Melville on Photosynthesis, Professor
J- Packer on Organic Reactions, with no attempt to be exhaustive.
Other notable addresses have dealt with professional matters
and aspects of New Zealand’s industrial development, always
with an eloquence and humour which amply refute claims that
scientists ¢annot 'ekpress themselves. I cannot hope to match
Parton’s philosophy : or ‘Brooker’s humour, but it seems to me
that the best addresies were about the subjects which engaged
the enthusiasm of the President of the time. So these shall be my
subject, or subjects, for as you all know well, I can never confine
myself to one narrow line fo activity.

Recently I'left the 'relatively homogenous and egalitarian
community of New Zealand for the more cosmopolitan environ-
ment of Australia, an experience always stimulating to thought
on social questions. So my address concerns the status of chemists
in the community—concerns professional status. Presumably the
community measures the status’ of, our profession by the income
it allows our miembers. If so, among the accepted professions
which are about twenty iin number; ours does not stand as high
as some in terms of median salary, or the fraction of qualified
members obtaining more than a salary which is regarded as barely
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adequate. At age fifty, for example, our members can reasonably
expect to receive only about two-thirds of the income received by
members of two more favoured professions offering personal
services. And whereas fifty to seventy per cent of some pro-
fessions receive what might be described as a generous income,
for us it is only twenty per cent. For some of these occupations
the training period is no longer, and I venture to say makes
fewer intellectual demands as assessed by the usual intelligence
probes applicd to students. Yet in this age everyone is more
dependent on our activities than he realizes. Without chemical
insecticides and fertilizers we could not produce the food to
feed our evergrowing population. Indeed the production per acre
in New Zealand has probably trebled in the last two decades
largely as a result of these agencies and could soon treble again.
The human population growth itsell is at present directly affected
by the products of chemical industry, not merely restricted by
starvation and disease. Health is not only improved by use of
chemical products, but some polymers may scon replace bones,
arteries, and other vital organs like the heart. Chemical pro-
ducts are essential to primary, secondary and tertiary indusiry and
to modern transport. Fuel industries are now chemical factories,
metallurgy is a chemical process and synthetic materials are
normal constituents of clothing, building and machinery.

‘Man’s first concerns are for food, clothing and shelter. If
chemical products are essential to all of these, it is surprising that
chemists do not receive more recognition for their part in pro-
ducing these. T suspect that this is because the connection is not
obvious. Until very recently man was responsible for providing
for his own basic needs by his own efforts, and he does not yet
really appreciate the contribution of others to them. Hence pro-
fessions offering personal services can establish their claims for
remuneration more readily. Also, the profession of chemistry
tends' to be confused in the public image with scicnce on the
one hand and technology on the other, e.g. in picture strip features
in the daily press. To the general public science tends to mean
space shots, atom bombs and artificial kidneys. Significant as they
are, they hardly affect the lives of men to the same extent as
equally spectacular events concerning farm production or water
recovery or fuel production. Unfortunately, scientists have at times
attached to themselves an appearance of arrogance which is quite
unbecoming in an occupation alleged to be based upon absolute
honesty of mind and-a love of truth for its own sake. A kind of
religious enthusiasm can be accompanied by an obvious pharisaism
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that is as prejudicial, intolerant and over-confident as that of the
original Pharisees long ago. Sometimes “Science is a Sacred Cow”
as Anthony Standen called it in 1950 and this creates a very
bad impression outside the profession. We have no right to feel
that inevitable progress as we see it will solve all problems.
Improved means are not inevitably applied to better ends. There
is no better itustration of this than atomic energy, but it demon-
strates just a repetition of the experience of Nobel half a century
before.

In retrospect there have been many fine chemists whose work,
often brilliant, pioneering, and demanding has brought to them
too little public recognition and to their profession too little
reward. The names of many of these you can find in the Institute
publication “Twenty-five Years of Chemistry in New Zealand”.
All those chemists were such that to them a job well done was
sufficient reward. But all were very strongly conscious of the
importance of their profession and the significance of the con-
tribution chemists can make to New Zealand society.

It has never been the policy of professional associations to
lobby for salary or canvass professional status. These are regarded
properly as the reward accorded by society for the job we do.
Our responsibilities are to do the work well and to see that what
we do is known to socicty. How we go about these will decide
whether we really merit the epithet “profession’.

In his attitude to his work a professional man defines himself.
He dcals in service to society. This is recognized in law. For
example, it is assumed that when a professional chemist invents
some process, even if the idea is born in the weekend, the rights
belong to his employer, because it is believed that a professional
man gives his undivided loyalty to his employer’s interests. The
professional man finds his profession meaningful in that he
makes not money but good health, good law, good products.
This implies that he 1s a student all his life. He attempts to
broaden his learning and extend his interests. He seeks new
techniques and better materials. No matter how much progress
is made he is restless in seeking even hetter, more reliable methods.
This process depends heavily upon communication from one to
another and the meetings of the Institute of Chemistry provide
an important forum for this process. The universities have their
part to play and so we have arranged from time to time post-
graduate courses in association with the universities. I think we
should do much more of this last activity. There seems much more
real demand today for the specialist conference and the concen-
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trated course than for the ordinary meeting and the conference
of general interest.

So I recommend to the Council of the Institute and to the
Branch Committees that they [urther develop the series of
evening post-graduate lectures and vacation courses that have
already been exemplified, and encourage the universitics to co-
operate in this, Tf necessary the subscription might be increased
to provide for this. As far as I can find out our subscription is
the lowest in the world and quite out of proporiion to today's
incomes. The courses should not be limited to lectures because
they are easy to arrange and pay for. Courses in new analytical
and research tools should be of a practical type. Perhaps research
laboratories in D.S.I.R. and other agencies could help with this
as they usually are exceptionally well equipped with plant and
techniques. The increasing numbers of teachers among our mem-
bership should not be forgotten in this connection. They are
responsible for the quality of our future members. The Institute
could organize colloquia on the teaching of chemistry at schools
for university, industry, research staff and secondary school
teachers. Broadening courses in physics, numerical mathematics,
analogue and digital computers are also called for.

Communication has become so important between technical
men, and between them and the general public, that we should
be trying to improve our communication techniques. It would be
useful to give regular opportunities to members to improve their
ability to communicate by means of debates and colloquia on
technical subjects. It might be considered that each member
has some responsibility to take part in these in order to improve
his performance in this respect.

This would result also in better informed members who
naturally would take a bigger part in forming plans and policies
of the Institute. During the first twenty-five years the percentage
attendance at meetings was very high, but since 1955 there has
been a falling off in percentage attendance, no doubt due to other
attractions, I do not believe that real interest is less but that
present day needs are different and demand different methods.
A more vocal membership might help committees to plan pro-
gramines. '

- At the beginning of this talk T mentioned the importance
of communication between the profession and the general public.
The value of “Chemistry in Action” lectures to school pupils
has been appreciated for some time and has made quite a con-
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tribution to recruiting to the profession and to relations with
the schools and parents of pupils. But the much larger aspect
of public relations, with the vast public to whom chemistry
is a form of black magic, is hardly touched. This demands of
members of the Institute skills in three areas, speaking, writing
and human relations.

Something has been said of speaking already and I shall
consider technical writing later. On the matter of human rela-
tions the Institute could make a contribution through its post-
graduate lectures. [ notice a wide variety of people taking an
interest these days in industrial management but there are few
chemists among them. If we let this go by default we have no
one to blame but ourselves if the salary plums go elsewhere, and
we find ourselves being supervised by members of other pro-
fessions, or worse. The Institute could profitably encourage mem-
bers to attend courses in management or even arrange such
courses itsclf. The latter would have the advantage of being
pitched at a level suited to members. Some of cur members have
been singularly successful in this function already, but many
must be passed over, classified as “back room boys” probably
because of no expressed interest or proved preparation. T sup-
pose most of wus enter chemistry with a view to practising
chemistry, but the hard facts are that the rewards are in the
area of manipulating people, not reagents, and most of us
finish up doing this anyway, whether we wish it or not. Even if
management is not our ain, a better understanding of how the
manager thinks will help us immensely in our relations with him
and in our presentation of both verbal and written reports.

In all of science a great deal of communication is done by
writing, not only papers for other chemists to read but also
documents for management, and occasionally for the general
public. It is here that our public relations are weakest. Our
papers and reports are written badly. We fly from appearing
in public and when we do we insist on the disguise of the
“expert” and confine ourselves to giving “facts” wherever pos-
sible.

On the subject of the technique of writing we must lean
on our secondary school and university teacher members for
help. Indeed they should also take seriously comments about
public speaking. The subject of English for matriculation should
be taken more seriously than it is by and for students intending
to major in science. Perhaps a separate course is needed, directed
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more to communication than to literature, and containing more
practice (liberally criticised) in writing and speaking. The same
detailed criticism is needed in dealing with laboratory reports
in universities. It is’ granted that this demands more teachers
and lecturers, but the results may be rewarding.

However, our writings should not be confined to technical
papers in learned journals. Qur speaking should be extended to
include a wider audience than that at Institute meetings. We
should seize opportunities to explain to those not expert in our
subject what our objectives arc and how we go about our work.
We should take part in matters of decision where there are
connections with our concerns, even il we seem to be running the
risk of getting on the territory of the economist, for example.
As 1 said before, we need to see to it that our cducation is
broadened so we can better understand general problems. Actually,
we have the advantage there, because 1t is much more difficult
for others to learn about our speciality than it is for us to learn
something about activitics of wider interest which have less
specialized language. We may learn by taking some risks in
having opinions based on the best of our knowledge, even if
other cxperts appear to prove us wrong. Actually they will most
likely want to co-operate.

As an instance of the value of such writing and speaking 1
may point out the efforts of my former colleague, Dr. T. Hagyard,
which arc directed to audiences of Progress Leagues, Chambers
of Commerce and so on. Those efforts have undoubtedly got
people thinking seriously about the best use of our electricity
resources. How valuable they are 1 did not really realize until
T suffered the charges for electricity elsewhere,

1 should like to take this opportunity to support Dr. Hagyard’s
case for a chemical industry in New Zealand on a much larger
scale than at present. Both American and Australian experiences
find that it pays to establish chemical industry even if tariff
protection is needed until the advantages of increased scale out-
weigh the setting-up problems and the high initial costs,

Over the period 1945-46 to 1963-64 the output of the
chemical industry in Australia (not including fuels, metallurgy,
building materials) has increased from ten millions pounds to
eighty million pounds, with a total capital investiment of one hun-
dred and ten million pounds, and an import saving of sixty million
pounds, per annum. Eighty per cent of raw materials are local
and twenty per cent are imported, In Australia the economy has
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. grown four or five per cent per year, but the chemical industry

has grown fifteen per cent, and allied products like fuels and
> 8 ot P > procu

building materials six to eight per cent. So it can be seen at

g ! ght 4 - !

once that chemical industry is a vital factor in a growing economy.

Roughly, chemical industry in New Zealand occupies the same
BTy, chemicad y P

position as it did in Australia before the second world war, so

the situation secems ripe for the same sort of relative develop-

ment.

A characieristic of the chemical industry is that it tends
to make valuable products from raw materials which would be
otherwise wasted or not used. E.g. chlorine from salt (not other-
‘wise separated from sea water), alcohol from molasses (spread
on farms or burnt), plastics from petroleum naphtha (now in
surplus supply in Europe because of the great demand for fuel
oil, and able to be purchased at prices below or about equal to
that of crude 0il—&£9/10/- per ton landed in Australia in big
quantities. cf. £8/10/- wo £10 for crude oil), sulphuric acid
and superphosphate from the hydrogen sulphide which con-
taminates petroleum fractions (otherwise burnt, creating a nuisance
in the area). In Australia eighty per cent of local raw materials
are used. In Japan a much lower proportion of local raw
materials are used, and success is still achieved,

Chemical industry fulfils a vital technological rele in the
community in building up technological skills, both within it and
in subsidiary industries around it, such as in plant manufacture,
plant maintenance, supplies ete., and provides a vital component
in defence. Indeed the vast DuPont company was largely begun
in response to a defence need in the newly independent U.S.A.
Related are the aid and stimulus that chemical industry gives to
the construction industry {of seventeen million pounds of capital
development in Australia, fifteen million is spent on local labour
and materials) and to services {three million four hundred thousand
pounds p.a. for electricity, of which one million four hundred
thousand are for the strictly eclectro-chemical industries). In-
cidentally the rate of investment in this industry in Australia
is ten times what it was at the end of the second world war.

The prices of locally produced chemicals have been falling
faster than those produced overseas (fourteen per cent, compared
with ten per cent in Japan and five per cent in West Germany,
over 10 years). They have been stationary or rising in UK.,
Canada and U.S.A. And they are falling where costs of local
production have been generally rising (eleven per cent). Hence
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chemical prices tend to stabilize the inflationary process. This is of
course, a reflection of the continuous improvement in productivity.
(The added value per factory employee for chemicals is two and
a half times the average for all manufacturing, and twice that for
iron and steel. As in New Zealand, pulp and paper comes in
between). With regard to tariff protection it has been estimated
that the industry returns a net gain over the cost of tariff
protection of 1.7 : 1, and in addition of course, pays taxes at the
“rate of about fifty per cent of its profits, As the plant capacity
has increased by ten times, the total fixed investment has increased
by only four times, so that the capital charges are correspondingly
lower. Incidentally, plants in U.S.A. tend to be five to six times
larger again, which would further halve the capital charges.
Japanese success in the international market is based on putting
in oversize plants and working them hard.

For New Zealand with its excessive demand for labour, the
development of large scale continuous processes as in the chemical
industry, with Jow labour requirement, is attractive. Plant utiliza-
tion in the Australian chemical industry is about seventy-two per
cent compared with eighty per cent in U.S.A. and thirty per cent
in New Zealand industry generally.

Other attractions are the wide variety of products produced,
many of which can be raw materials for other processes (Aus-
tralia makes 520 products from 11 basic raw materials), the wide
substitutability of chemicals and processes, the rapid and persistent
introduction of new products and processes, the quick growth of
the market and the extensive use of research and development. In
U.S.A. for example, only in the aircraft and clectrical equipment
industries is more money spent on research and development,
than in the chemical industry. Most of this money is from gov-
ernment sources, whereas the chemical industry spends from its
own resources the greatest absolute amount and the greatest
proportion of all industry {around one thousand million dollars).
In Australia, the chemical companies are spending each year
about four million pounds, of which one company spends ong mil-
lion seven hundred thousand pounds on research and devclop-
ment. This is Increasing at a rate of seventeen per cent compared
with fifteen per cent per year for production of chermicals. The
comparison between this figure and the total production of
cighty million pounds per year, and profit after tax of six and a
half million pounds is rather startling. The effect on employment
of chemists is obvious.
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To return to the main theme—status implhes leadership
among men, Our professional status will only be earned by
accepting the responsibilities of leadership; being prepared to
exercise informed judgment and to express opinion in public
wherever it seems called for. It involves the unending task of
increasing knowledge, and of applying it to the service of the
community. It involves adherence to a code of behaviour that
brings credit to the profession.

I hope I shall see more chemists taking a part in activities
not strictly chemical in nature. Those chemists who have done
50 have left a valuable and lasting impression on New Zealand.
If we have something to contribute, and I think we have, then
let us make our contribution. Qur profession can only gain
thereby and our country will, I am sure, be the better for our
efforts. New Zealand possesses the climate, the food supplies and,
I belicve, the social traditien to become the best country in the
world to live in. T should like to see the chemists make their
fullest contribution to its economic and social development.

NEW ZEALAND GEOCHEMICAL GROUP

At the University of Otago on 18th August 1963, during
the Annual Conference of the New Zealand Institute of Chemistry,
a meeting attended by twenty-one interested persons unanimously
approved a motion by Professor ID. S. Coombs, seconded by Mr.
A. H. Horn, to form a New Zealand Geochemical Group. Officers
elected were Dr. J. Rogers, Chairman, Mr. S. H. Wilson, Sec-
retary, and Dr. A, Ewart, with power to co-opt. This motion
crystallised a recommendation from a meeting chaired by Dr.
A. J. Ellis at Lower Hutt during the centenary of the New
Zealand Geological Survey.

The New Zealand Geochemical Group plans to promote
discussion and co-operation in geochemical problems between
scientists of different disciplines and backgrounds by newsletters,
and symposia at conferences. Liaison is also proposed with
Geochemical Societies overseas.

It is hoped to arrange a meeting of the group during the
International Symposium on Volcanology in New Zealand between
21st November and 3rd December 1965. A considerable number
of geochemists from overseas will be attending the Symposium.
Anyone interested in joining the group is invited to register with
Mr. 5. H. Wilson, Tnstitute of Nuclear Sciences, Private Bag,
Lower Hutt.
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MINERAL CHEMISTRY — LOST ART OR
NEGLECTED SCIENCE
(Text of address given to.Conference, 1963)

I. E. NEWNHAM
Division of Mineral Chemistry, C.5.1.R.O,

The twenty-five year period from 1885 to 1910 was an
exciting time for mineral chemists in Australia and New Zealand.
An industry which had been controlled by miners suddenly
sensed the tremendous contribution which could be made by
chemists and metallurgists, and a new era commenced.

In both countries the move towards mineral chemistry
originated in the gold mines. As early as 1868 the quartz rock
of Victoria presented recovery problems and the 20-year-old
chlorination technique of Plattner was tested by the Port Phillip
Company at Clunes. In 1885 the process was further studied at
Mt. Morgan where a fine-grained ore, assaying ten ounces to the
ton, was yielding little better than two ounces after conventional
amalgamation treatment. Three successive plants failed to solve
the problem and it was finally left to “Captain” Richard to show
that the dead-roasted ore would, after leaching in open vats with
chlorine-water, yield a solution from which the gold could be
precipitated on charcoal.

Australia’s first venture into mineral chemistry was soon
over-shadowed by events on the other side of the Tasman. In
1887 a Scottish chemist, J. S. MacArthur, had shown that a
weak solution of potassium cyanide would dissolve gold, and two
years later J. McConnell erected the first commercial cyanidation
plant at the Crown Mine, Karangahake. Within a vear the new
process had spread to the Rand and thence to Australia and
North America.

An American Immigrant

The excitement of this period has been portrayed in
the recent writings of the Melbourne historian, Geoffrey Blainey.
In “The Peaks of Lyell” and “The Rush That Never Ended”
he tell