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SHELL OIL NEW ZEALAND LIMITED

Staff appointments

At the end of this year Shell will be offering employment to men

(or wamen) with degrees in Chemistry, Civil or Mechanical Engineering,
Agricultural Science and Commerce. There may be also a few opportunities
for graduates in other subjects, e.g. Economics, Law or Arts.

POSITIONS AVAILABLE

Most of the graduates will initially be stationed in Wellington.

Each man is appointed as soon as possible to a position best suited 1o his
qualilications, talents and interests and he is asked to follow a planned
programme to enable him to use all his knowledge and ability at an early
opportunity. The work is accepted as qualifying for corporate membership
of professional Institutions or Socicties.

Chemists will begin in the Central Laboratory on product development
and testing, technical service, and the supervision of quality controd,
and may also e employed in chemicals marketing.

Engineers are responsible Tor design,development, construction and
maintenance of oil storage facilities, processing plants, buildings,
pipelines and road tankers.

Agricullural Science graduates are appoinied to the Shell farm
trade organisation, acting as specialist advisers on the marketing, devetopment
and application of chemicals for agricultueral purposes.

Commerce graduates are employed primarily in {linance, where the
responsibilities include gquarterly accounts, treasury, taxation, credit,
investment, audit, payroll, costing, budgets and management accounting.

Data Processing with a Systems 360 60 IBM computer also ofiers a
field for graduates with the necessary aptiludes for systems analysis,
programming, operational research, etc.

ADVANCEMENT
As well as speciatising initially in work 1or which he is qualilied the
graduate will be trained 1o lake a comprehensive view of Shell activities generally.

The Shell group of companies, which is international in character,

scope and sharehalding, is engaged in New Zealand and throughout the world
in two industries, petroleum and chemicals. Both are grewing in velume and
camplexity and show ample prospect of develepment in the future. .

Shell Qil New Zealand Limited is slalfed by New Zealanders, of whani

the most able may be eligible for promotion to senior positions overseas.
With individual recognition, supervision and guidance each graduate is
encouraged {0 progress towards the most senior position he is capable of
{illing. His own efforts towards self development may be aided in several
ways, including overseas training for the most promising men.

SALARIES

Young graduates have a special salary scale and it is Shell's policy

to offer salaries and conditions of employment {including retirement benelits)
at least comparable to those offered by other large firms.,

VACATION EMPLOYMENT

A few vacation jobs will also be available in Wellington next summer

for students now in their second to last year of a degree course in
Engineering, Commerce or Chemistry. No unusual obligations are imposed
but preference will be given to men seriously interested in the eventual
prospect of a Shell career.

ENQUIRIES

More detailed information is available in the booklet

“A guide to graduate employment with Shell Qil New Zealand Limited”
Copies of this booklet are available from the University.

Interviews can be arranged to suit any students who may be inferested.

Enquiries may be addressed to:
The Staff Manager, Shell Qil New Zealand Limited,
Shell House, The Terrace, PO Box 2091, Wellington, Telephone 45-060.

or Shell House, Albert Street, PO Box 1084, Auckland. Telephone 32-240
or St. Elmo Couris, Hereford Street, PO Box 2085, Christchurch. Telephone 62-939.
: foi.g
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UNIVERSITY OF OTAGO
DUNEDIN, NEW ZEALAND

LECTURER IN APPLIED CHEMISTRY

Applications are invited for a Lecturer in Applied” Chemistry.

Salary: NZ$3,000 x $200 — $4,400/%$4,400 x $200 — $5,400

per annum. The status of Senior Lecturer may be awarded as a

mark of personal distinction either on initial appointment or by

subsequent promotion. The salary of a Senior Lecturer will be
not less than $4,600 per annum.

Further particulars are available from the undersigned.

J. W. HAYWARD,
Registrar.

UNIVERSITY OF OTAGO, DUNEDIN

LABORATORY SUPERVISOR IN CHEMISTRY

Applications are invited for the position of Supervisor of chemical services in

the undergraduate chemistry laboratories. The appointee will be required to

direci and assist the work of a team of laboratory assistants. Applicants musi

have experience in chemical work either from laboratory training or from
participation in University degree courses.

CONDITIONS

The appointment will be made at the level of Technician Grade I. The commencing

salary will be determined according to experience and qualifications within the

range of $1,890 to $2,470. Additional allowances are payable to holders of o

University degree in science. Promotion to higher Technician Grades is possible.
Applications, including personal information, details of qualifications and
experience, should be addressed to the undersigned.

P.C. Box 56, J. W. HAYWARD,
Dunedin. Registrar.
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not read (yet?}

Editorial ., .

WHAT PRICE CONTROVERSY?

SEVERAL contributors have expressed disappointment at the apparent lack of reaction
to controversial points in their articles. Assuining that the points made were indeed
controversial, one naturally asks why there was no reaction. The following diagram
sets out some of the possibilities:

controversial remark

not noticed

I
| |

read, not understood

subject tnatter Not specialised, but
oo specialised reader not ‘with it’

noticed

not agreed with agreed with

no action action

|
| |

‘tlon aflable’
he is entitled to

‘too lethargic'
may grizzle

‘too apprehensive’
might spoil his

disagreement
expressed by

his epinion Iocally career prospects letter
‘too agrecable’ agreement agreement
ne comment expressed expressed
{felt necessary verhally by letter

We can see that the reactions which contributors hope for (shown in bold type)
are only two of a number of possibilities. One of the other possibilitics calls far closer
scrutiny. Is it a fact that some chemists are unwilling to express a differing opinion
beecause they are afraid that they will thereby jeopardise their career prospects? This
actually has been suggested to us.

In ‘Chemistry in Britain’ we often read letters written in quite vigorous terms
expressing disagreement with articles or policies. Presumably in Britain there is no
fear that one’s progress up the professional ladder will be thwarted for so doing.
{Unless, of course, such letters are written by people who have already suffered this
and therefore no longer need to be deterred by such a threat.)

Could it be that the climate of opinion in our small and relatively affluent
cconomy breeds a lethargy towards constructive criticism? It would be a terrible thing
if chemists in New Zealand were so cramped by their country’s small economy that
they were unable to function honestly as scientists.

If this is a real problem here, does it give another reason for going overscas to
escape such ‘scientific claustrophobia’?
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ELEMENTARY PARTICLES *
L. E. Plullips

Chemistry Department, University of Canterbury

EvemeNTARY particles have always been of
great interest to chemists; soon after the
discovery and characterisation of the electron
in the 1890°s Thomson suggested that
valency was associated with electrons and
proposed that electrostatic attraction result-
ing from the transfer of electrons from ene
atom to another might be responsible,

The proton was discovered at about the
same time, in the “positive canal rays” from
a discharge through hydrogen. [t was shown
to be analogous to the electron in that it was
a smallest unit of positive electricity and to be
identical with a hydrogen atomn from swhich
an clectron had been removed.

Several other developments vital to chem-
ists came at this time: Rutherford’s discovery
of the nucleus in 1911 was [ollowed by
Bohr's theory of the hydrogen atoin {1913),
Moscley’s demonstration of the significance
of atomic number (1913} and the Lewis-
Kossel theory of the stable electron octet
(1916). At this time there were believed to
be just two elementary particles, the electron
and the proton.

The existence of a heavy neutral particle,
the neutron, was freely predicted, eg. by
Rutherford, in the carly 20’s. Bothe and
Becker in 1930 actually detected neutrons
but were unable to prove that they were not
just very penetrating gamma rays, and it was
Chadwick in 1932 who finally demonstrated
the occurrence of reactions such as

He's 4 Be?, = G, 4 n',

when light elements such as Li, Be, B were
bombarded with a-particles.

* Bragch Chairman's Address, Canterbury Branch,
196

So far we have been dealing with par-
ticles that most chemists regard as old and
familiar friends. Two others in this category
were predicted theorctically at the end of the
1920°s, namely the positron (actually an anti-
particle) and the neutrino. The positron was
observed more or less by accident (by Ander-
son in 1932) in the products of bombard-
ment of atoms by cosmic rays. (Then,
now, cosmic rays were the saurce of the most
highly encrgetic bombarding particles.) The
neutrino, on the other hand, was not really
an experimental fact until Cowan and Reines
in 1939 observed the capture of antineutrinos

by v protons
v+ pondoet

followed prompty by et 4+ o= — 2y
when they subjected a large cadwmium-filled
liguid scintillation counter to the intense
antineutrino flux from a nuclear reactor.

A reaction involving neutrinos themselves
CI¥ 4 v = A 4 e

had almost certainly been observed by Davis
in 1955, but the small number of Ar® counts,
0.37 = 34 per day, due to the relative rarity
of neutrinos in the flux from nuclear reactors,
was not considered sufficient proof at the
time hecause of possible uncorrected effects
of the cosmic background. (The reaction
with CI*" is now employed in “neutrino tele-
scopes”™ which nmmally operate in the lower
levels of du:p mines in order to be away
from cosmic rays.)

It is interesting to contrast the means by
which these last two particles were ]Jrcdlc.u.d
Pauli ortrrmally postulated the existence of
the neutrine in 1930 in order to avoid having
to discard two well-established conservation
laws—those of energy and angular momen-
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turn. The first Jaw was apparently violated in
B decay, since there was observed to be a
continuous range of energies in the electrons
ejected from B-active nuclei. The process is
in fact

n—-p-+4+e +ov
where the difference between the energy of
the reaction and the energy carried by the
clectron is the energy camried by the un-
detected neutrino. All of these particles have
spin & (in units of h/27); writing the spins
as arrows, the reaction is able to be expressed
as .
()T = (p)T + (e + ()
and the total angular momenturn is secn to
be conserved. The invention of a new particle
to avoid violating a conservation law is one
important general procedure,

Pauli’s suggestion about the ncutrino met
with a lot of opposition at first; this Jessened
after the discovery of the neutron in 1932
when 1t was realized that a (protons 4 neu-
trons) theory of the nucleus would solve a
number of outstanding problems, and once
a heavy necutral particle had heen observed
it was not too hard to believe in the exis-
tence of a light neutral particle.

For the positron, Dirac in 1928 solved an
equation which he obtained by making the
Schroedinger cquation conform to the re-
quirements of special relativity. This equation
is essentially

{1)2 + :1‘[2(:2);;} — 5 where:
p = momentum
m — rest mass
¢ = velocity of light

= wave function
which has as acceptable solutions for the
energy

2 24

(E - m%c 2

- £2%%) = 0

n/2)

The interesting feature of this result is
that E can be positive or negative, since it
occurs as E? inside the bracket. Now if the
negative energy levels were actually avail-
able, all clectrons would go into them as a

(where B =

first preference and no free electrons with
positive energy would ever be observed—
contrary to fact. Dirac therefore postulated
that the sea of ncgative energy states is
normally filled to the brim and only mani-
fests its presence when there is a bubble, ie.
an unfilled level. Such a bubble behaves as
an clectron in every respect except charge,
ie. it behaves as a positron,

Free elechrans in @
Poihive ey levels

/;;; @’ /

Filled sea oF
ht‘j‘di‘v‘- energy
levels  corresgonding
1t bowsd eleltrons

Fig. 1

Ahrﬁk‘-‘a‘"nh reaction

. -
2 +& — VY +Y

The annihilation reaction

et + e — 2y
is then to be regarded as a spectroscopic
transition in which an e~ falls into a vacant
level in the sea. {Two v photons (spin = 1)
are required for spin conservation.) (Fig. 1).

This gives us a second general method of
inventing new particles—i.e. postulating anti-
particles for ones already known. (Some
particles turn out to be their own anti-
particles!)

There is still one more kind of particle
that most people have heard of, the meson.
It was predicted by Yukawa in 1935 in order
to explain the strong, short-range forces
which hold atomic nuclei together.

Consider the types of forces, or “inter-

actions”’, which are known:

1. Gravitational, extremely weak (107°7),
long range.

2. Electromagnetic, moderately strong
{10—*), long range.

%. Weak interactions (10—}, short range,
responsible for 8 decay.

4. Strong interactions (107%), short range,
hold nuclei together.
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The best current picture of “action at a
distance” through empty space or an inter-
vening medium is that it occurs through an
interchange of energy-carrying particles. For
example, in the electromagnetic (coulomb)
interaction between two electrons the electro-
magnetic field between the particles is always
quantized into photons, and we can repre-
sent the interaction as the exchange of a
virtual photon {one having no permanent
existence) {see fig. 2).

e, €y

€y
€y

Fig. 2

Similarly the gravitational field can be re-
garded as quantized into gravitons, and this
type of interaction is visualised as in Fig. 3.

Now if the virtval particle has a finite
rest rass, its creation violates the law of
joint conservation of mass and energy. But
according to the uncertainty principle

Ap.Ax ~ AEAt ~ h/2g

we are allowed to violate conscrvation of
energy by an amount AE for a time of the
order At = h/2zAE. The maximum distance
any particle can travel in this time is
c.At =R, which is necessarily the maximum
rahge of the force concerned. Putting
AE = mc?, we find R = h/2mme,

The gravitational and electromagnetic
forces have unrestricted ranges, so the rest
masses of the graviton and photon must be
zero, The range of strong nuclear forces, on
the other hand, is known to be only about
10—'% cin; when the numbers are put in this
corresponds to a mass about 200 times that

73

of an electron. (This is a third general
method of deducing the existence of ‘a new
particle, i.e. by quantizing a force ficld.)

m v,

™y

Fig. 3

Moesons were scarched for and about 1936
copious showers of negatively charged par-
ticles of the correct mass were found in the
debris of cosmic rays. These particles, the
g, were believed for the next 10 yeass to be
Yukawa’s mesons. (The war was at least
partly to blame for this lapse). However,
their interaction with atomic nuclei was not
nearly great enough for them to be the par-
ticles responsible for nuclear forces.

In 1947 Bethe and Marshak proposed that
the p— was actually a decay product of
Yukawa’s meson, and the latter, the = meson,
was ‘observed soon after by Powell and
Occhialini. The = mesons were found to be
of three kinds: #%+ =~ and =° The last
decays by electromagnetic interactions to 2y
in ahout 10— sec. The first two, if they
avoid an encounter with a nucleus, decay by
weak interaction to preducts which usually
include some p— in about 10-% sec.

The 4~ is something of a mystery; it is not
really a meson—apart from its wmass it is not
distinguishable from an electron, and it is
always classified with the leptons, or light
particles.

We have now obtained the following

elementary particles from which to build the
universe:
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Rest Kass

Particlg MeV
Graviton: g 0
Photon: Y 0
Leptons: e ,et 0.510976
(light) _

v,V Q
Mesons: x ,m 139.63
(medium) o

R 135 QL
Baryons: o) 938.213
(heavy)

n 939 .506

This is a good tine to bring in some
chemistry.

It is actually possible to do some very
interesting chemistry with these new par-
ticles, provided we work quickly. Tt s usual
to start with one of the elerments positronium
or muonimn (hg. 4).

Muontum Atom

Positronuan Atom
Fig. 4
Both of these are very similar to hydrogen
spectroscopically and, although their lifetimes
are short {ca. 10— sec.), it has been possible
to obscrve reactions such as
Mu 4+ O, - OMu + O
which is analogous to H 4+ O, — OH 4 O.

The 13 elementary particles of the last
table would be cnough for many people;

Spin Decay mode

Chemistry in New Zealand, Journal of the New Zealand Institute of Chemistry

Lifetime,sec.

N O O N N N

o=

stable
stable
stable

6

(e +vev ) 2.212 x.40°

stable
(u++v etc)

2y

atable

2,66 x 10_8

d4x1046

(p +e-+v) 1.014:(103

however, physicists have continued to invent
new ones, and at the moment the tally 1s
between 100 and 200. Two effects have served
to swell this total. These are:

{1} When two particles, e.g. =% and p, are
allowed to collide, at a certain collision
energy the cross section for collision may go
through a sharp maximum, At this energy
a temporary sticky-collision, or ‘‘resonance
particle”, is formed—often of a very short
lifetime and correspondingly  uncertain
encrgy, l.e. mass. Physicists have, in general,
labelled these resonances as new particles.
If chemists did the same thing we should
have to regard O, and O. as different
elements!

(2) If two particlks collide with sufficient
cnergy one of them may become excited, the
excitation energy being large enough to add
an appreciable amount to the particle’s inass.
In the process some of the internal quantum
numbers of the particle are usually changed.
The new entity thus obtained is also often
considercd to be enough of a new particle
to warrant a note in Physics Review Letters.
In chemistry the analogous procedure would
be to regard electronically excited atoms as



7ol 32, No. 3, June 1968 75
Table of quantum numbers for describing quantities which are
conserved during strong interactions
Symbol Nuame Range of values Examples
A Atomic mass No. 0,1, =2 .. | Hely, A=+4
= Barvon No. n | nucleon
N A=1
L A=0
p A=—l
Q Electric charge in | 0, =1, %2 n,Q=0 nucleon
units of the charge p,Q=1 N , Q=%
on a proton. Q = 7, Q =-1 _
mean electric charge 7, 0=0 , Q=0
for an isotopic spin Q=1 |
multiplet,
1 Isotopic spin; gives | 0, &, 1, ¢ N, I=1 {n, p)
multiplicity M of 7, I=1 (7=, oy w7
statc in which par- A,I=0 (A
ticles differ only in AL, I=7%  (a—a% A+, a++)
electrical charge
(M=2141).
y Hypercharge = 2Q | —2, —1, 0, i N,v=1 ($S=10)
(Related to strange- = ,v=0 (§=0)
ness by S=+v —A) A ,y=0 (§=—1)
0 y=-2 (S=_3)
] Spin angular 0,4, 1, %. . N.,J]=4¢
mometitum in = , J=0
units of h/2a, y ,J=0
A H J: J}L‘
r Parity = Symmetry | =1 N, P=+41
w o with respect to =, P=—1
inversion of wave (most mesons — 1, most baryons 4-1)
function in a centre
of svmmetry,
G An intrinsic property | —1, 41 7, G=—1
for mesons with
vy =0 only, (ie
mesons lacking in
strangeness)

being different elements from the same atoms
in their ground st tes.

However, even when all the resonances
and recurrences, i.e. excited states of particles,
are allowed for, there are still very many
interesting new particles and new quantum
numbers to describe them—too many to put

into this lecture (sce the table above). In
the last few vears a great deal of atiendon
has been given to the symmetry properties
of groups of similar particles, e.g. the baryons,
and to methods of deducing the existence of
new particles from various symemetry schemes
(equivalent to various forms of conservation
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laws) e.g. those called SU(3) or the “eight-
fold way”. More recently the aim has been to
explain the overall symmetry properties by
schemes in which the strongly-interacting
particles are constructed from various rix-
tures of sub-particles (known as quarks)
having charges of § or § of an electronic
unit. The search for quarks is now on and,
presurnably if it is successful, the next job

will be to find sub-sub particles in order to
explain the propertics of the quarks.

Suggested further reading: Articles which
appear every 3 or 4 months in “Physics
Today’; the recent article by Gell-Mann and
others in “Scientific American” (date of
issue February 1964).

THE GROWTH OF BIOCHEMISTRY IN NEW ZEALAND

N. L. Edson, BMed Sc., M.B., Ch.B., Ph.D.(Cantab.), FRSN.Z*
University of Otago

New ZeaLanp was slow to appreciate the
value of academic biochemistry. Chemists,
trained in the classical way, were expected to
use their talents successfully in all the pro-
blems of agriculture and veterinary science
and a chemist who handled biological
material was often called a “biochemist”
although he had received no academic train-
ing in the subject. This may help to explain
why New Zealand made such a small con-
tribution to the ficld of experimental biology.

Biochemistry seldom developed as a dis-
cipline suf generis anywhere. It usually found
its inspiration in medicine, veterinary science,
or agriculture. This happened in New Zca-
land where biochemistry was taught for
many years at the Otage Medical School
under the title of physiological chemistry and
at the former Massey College under the name
of agricultural biochemistry.

Tt was my privilege to be the first—and, 1
believe, the last—occupant of a chair of bio-
chemistry in the University of New Zealand.
The chair was created in 1949, although
the department began its existence five years

earlier within the Physiological Department
of the Medical School.

After the demise of the federal University
of New Zealand and its replacement by six

* Professor Edson recently retired from the Chair
of Biochemistry, University of Otago.

independent universities, departments of
bicchemistry multiplicd within the new sys-
tem. A chair of biochemistry was established
in the Chemistry Departiment at Victoria
University. This was followed by the estab-
lishment of chairs at Cantcrbury University
(Lincoln College), at Massey University and
finally at Auckland University. Thus New
Zealand is now well provided with schools
of biochemistry, cach destined to develop
along its own lines. Parallel developments in
the science faculties of the universities have
led to the growth of important biochemical
sections, e.g., Professor Matthew’s work on
nucleic acids in the Molecular Biology
Department at Auckland University where
there is an association with microbiology.

Qutside the universities there have been
important contributions to fundamental bio-
chemistry from institutions such as the Meat
Research Institute, the Plant Chemistry and
Plant Pathology Divisions of the Department
of Scientific and TIndustrial Research, the
Fats Research Laboratory of the same Gov-
crnment agency and from the Agricultural
Department’s research centres at Ruakura
and elsewhere.

It seems clear that the main function of
the university biochemical departments will
be the teaching of a well rounded core of
theoretical biochemistry, but it is most de-
sirable that each department should develop
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its own specialized programime of teaching
and research in some field that will benefit
New Zealand. This has happened already,
e.gr., Professor Smith’s school of detoxication
studies, especially those concerned with in-
sect pesticides, and Professor Howard’s
interest in the micro-organisms of the rumen.

Despite any suggestion arising from its
unfortunate name, biochemistry is not an
appendage to chemistry. On the contrary, 1t
is a biological subject that places its emphasis
on liztng organisms, not on abstract systems.
In Otago it has heen insisted that a student
aiming at a full knowledge of the subject and
ultimately at a rescarch carecr must have a
sound cducation in fundamental physics and
biology and advanced training in chemistry
up to a third-ycar course; courses in physi-
ology and microbiclogy are required and
some further study of mathematics is highly
desirable. Such a broad background to a
biochemical education is by no means exces-
sive. It must ensure that the student of bio-
chemistry has acquired a clear insight into
the fundamental importance of physics and
chemistry in biology.

In brief, the student of biochemistry must
apprectate that the structural chemistry of
carbohvdrates, lipids, proteins, nucleic acids
and porphyrins is the fundamental basis of
his work. Equally important is the ultra-
structure of living cells. Here, there is room
for co-operation between chemical, biological
and biochemical departments. The under-
graduate needs a clear understanding of free
energy changes in biochemical processes;
sources of free energy, its storage and release;
photosynthesis and nitrogen fixation. And
these questions should be preceded by a
thorough knowledge of enzymes, their active
centres and kinetics, mechanisms of enzyme
reactions and the behaviour of multi-enzyme
systems, This core of theory must be supple-
mented by study of cell replication, the
genctic code, induction and repression of
enzymes and the theory of control in meta-
bolism by genctic influence, allosteric pro-
teins, kinetic adjustinents and by hormones.

These questions must be considered in the
context of living cells, microbial, plant and
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animal, in relation to their ultrastructure and
to the environment.

Moreover, biochemistry should not be
taught in an academic vacuum. From time
to time the relevant problems of the real
world arise and applied biochernistry should
be rich enough in knowledge and wisdom to
make a useful contribution to solution of the
problems of the every-day world.

With the establishment of several depart-
ments of academic biochemistry the stage is
set for considerable growth of the subject in
New Zecaland, leading to a substantially
larger output of graduates to work for the
ultimate benefit of the primary industries of
the country and of medicine.

At Otago in 1945 the first stage of bio-
chemistry was opened with six students. To-
day there are approximately ninety students
in this class. The increase in the numbers of
science students at all levels has compelled a
reorganization of biochemistry which has out-
grown its original accommodation in the
Medical School. A new building to accom-
ruodate over 300 science students and re-
search workers has heen planned on a site
in Castle Street opposite the University Clock
Tower, Here the school of biochemistry will
find itself in the Science Block close to other
schools of science. Biochemistry will then
come under the administration of the Science
Faculty instead of the Medical Faculty, Tt is
proposed that 2nd year medical students will
still receive an eclementary scientific course
in the Biochemistry Department but subse-
quently they will receive instruction in clini-
cal biochemistry throughout the rest of the
medical course. To this end, a department
of Clinical Biochemistry has been established
under Professor Sneyd who specializes in the
biochemistry of hormone action. The Bio-
chemistry Department of the future will
devote most of its efforts to the instruction
of science students. It is likely that this cleav-
age of interests will benefit both sections of
students. Indeed, an earlicr specialization led
to the appointment of Associate-Professor
Cousins to the Dental Faculty for the pur-
pose of originating a special course in bio-
chemistry for dental students. In this case
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the scheme has ben a thorough-going success
and similar developments may prove {o be
beneficial in some of the other universities.

The consequence ol all current develop-
ments will be a bright Tuture for biochemistry
in New Zealand. In a foreseeable time there
should be no shortage of voung hiochemists
for recruitment into industry and the re-
scarch instituttons of the country.

As to the subject itself, the major growing
points appear to be:in genetics, in the con-
trol of metabolic sequences, in the corrvela-
tion hetween cetl structure and biochemical
function and in the question of cell differen-
tiation. Tt may be presumptuous to predict
that the emphasis of the future will cause
enzyme kinetics and the mechanism of
enzyme action to withdraw from biochemistry
into pure chemistry and that a reconstel-
lation of subjects may even promote the dis-
appearance of contemporary biochemistry
and its withdrawal into a comprehensive
discipline now emerging under the name of
cytology. If so, biochemistry will merge with
physiology at the level of the single cell.
Moreover, it scems certain that zoologists
and botanists will pay increasing attention to
hiochemical functions and that their depart-
ments will be colonized by groups of bio-
chemical rescarch workers.

The secondary schools should not be
omitted [romn our calculations because there
is evidence of increasing concern with bio-
chemical functions in school biology. This
may mean that a larger number of first-vear
students will enter the University with a pre-
formed interest in biochemistry,

Tt would be hard to deny that living
organisms are composed of molecules or that
most of the vital phenemena depend on
molecular reactions. Accordingly, it is obvi-
ous that an understanding of life must come
down to a molecular level. Under these cir-
cumstances it is not surprising that bio-
chemistry has invaded all branches of biology,

New Zealand is now making up for its
tardiness in accepting the existence of aca-
demic  biochemistry, The foundations of
academic work are firmly laid in several
educational centres and so we can expect

accelerated, diverse developments to foilow,
We can also expect a freer interchange of
personnel between the University institutions
per se and between the Government labora-
tories and the Universities. My worthy suc-
cessor, D, George Petersen, has been a mem-
ber of the Plant Chemistry Division’s staff.
It will be his task to lead the impending
developments at Otago.

In departing from the hiochemical scene,
I look forward to a period of exciting ad-
vances in the subject and especially to a leap
forward in its usefulness and vitality within
New Zealand. T do this in complete con-
fidence that there is a fine generation of
vounger biochemists who will lead us into
new felds and new appraisals and create the
necessary developments. In this connexion it
is interesting to look back at an article writ-
ten in 1954 (Edson, N. L. The Teaching of
Biochemistry. Journal of the NZ.1.C., 20, 16).

The Registrar again has copies of the Mono-
graphs for Teachers, Numbers I-14 in stock. The
following is a full list of titles and prices. This
batch was received after devaluation and prices
are slightly increased.

1. Principles of Electrolysis. C. W. Davics .. 3dc

2. Principles of Oxidation and Reduction.
A. G. Sharpe .. - . Bfc
3. Principles of the E)\II‘BCUOH af Mctals.
D. J. G. Ives .. . B4c
4. Principles of Meuallic C'mros:on J P.
Chilion .. " - Bdc
3. Principles of Chemical quhbrlum P G.
Ashmore . 48c
6. Principles of TltI‘ln]LtrlC Analysxs E. E.
Aynsley and A, B. Littlewood 48c
7. Principles of Catalysis, G, C. Bond .. . G
8. Principles of Aromic Orbitals. N. N.
Greenwood .. . .. fdc
9. Principles of Rea(‘uon Kmeucs P. G.
Ashmore . 80c
10. Industrial Chem:suv— Inorgamc D M.
Samuel .. . 80c
11. Industrial C‘hcmlsuy—-ﬁOrgamc D, M.
Samuel .. .. Bdc
12, Elements of Chennml Thelmod)namlcs.
E. A. Guggenheim _. . Tic
15, Principles of Osmotic Phenomena. _] F.
Thain .. .. 86c
14. Principles of Lhe Collo:dal State G D.
Parhtt .. . B4c
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AUTOMATION AND CHEMISTRY

W. W hittlestone

Ruakura Anunal Research Station, Hamilton

Tats is not a scientific paper on automation.
Rather it is an essay aiming at giving a back-
ground to the concept of automation for
readers with a chemical training. A few
references will be given at the end to papers
which illustrate the techniques and instru-
ments which are now available for auto-
mating some laboratory operations,

As man has increased his control over
nature, there has been an increasing level
of sophistication in the way in which he has
turned the forces of the natural world to his
own use. First there was the evolution of in-
genious tools which made it easier for primi-
tive man to manipulate the world round
about hirn. With the development of sources
of power, mechanisation became possible. In
effect, this is a means by which man uses
mechanical devices to arnphify his manipula-
tive ability, A small force applied to the
control lever of a crane enables one man to
handle many tons; and the crane is designed
with control motors and the like to make it
possible for man’s intelligence to guide a
series of operations requiring enormous force,
In other examples, of which there are many
thousands, an ingenious piece of machinery
cnables a single operator to carry out a whole
range of complex and precise manipuiations
on, for example, a metal casting. Another
example is the automatic loom which, guided
by suitable punched cards carries out a re-
petitive weaving operation with great skill
and precision. However, in none of these in-
stances does the machine think for itself. It
can continue to repeat a series of complex
processes, but if a fault develops it may per-
form the most ludicrous operations,

Automation 1s the next development in
the progress from a hand tool to the highly
mechanised factory. In a sense we may re-
gard automation as an amplification of man’s
intelligence, parallel with the amplification

of his strength which power tools have made
possible. In fact, one of the reasons for the
rapid development of automation in some
industries is that there is an acute shortage
of highly skilled labour, and it has become
essential to replace with a machine man’s
skill and ability to think. The dairy industry
offers a number of examples of this sort of
problem. Many of the operations in a cheese
factory are unpleasant because of conditions
of high humidity and temperature combined
with manual exertion. Cheese making is a
skilled operation requiring judgment and
intelligence but it is very difficult to attract
suitable personnel into an industry whose
basic operations tend to be unpleasant. This
has stimulated the mechanisation research
programme of the Dairy Research Institute,
and already very substantial advances have
been made in the elimination of the un-
pleasant operations from checse making. The
next phase will be the automating of these
complex mechanical operations so that judge-
ment as well as physical labour will he
eliminated from the process. Another reason
for the introduction of automation in indus-
try is the fact that often it is possible to
produce a better product when the factory
has suitable automatic control. This is par-
ticularly true in the food handling industey
and a splendid example of it is the Auto-
mated Butter Factory at Morrinsville. One
of the crucial problems in food manufacture
is the maintenance of a high level of hygiene.
It is almost impossible to obtain this with a
large number of operatives, personal hygiene
being a very variable element. Furthermore,
in the handling of a scnsitive product such as
milk or cream highly efficient “in-place”
cleaning is essential. However, to “in-place”
clean a complex [actory using manual con-
trol opens up the possibilities for the con-
tamination of the product and the damaging
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of equipment. An automated cleaning opera-
tion however, can undertake exceedingly
complex cleaning cycles without any danger
whatever of having the detergent become
mixed with the product or have the wrong
detergents mixed together. Such a process
has a central control unit which, in effect,
thinks for itself and when instructed to carry
out a cleaning operation ensures that the
right solutions are pumped through the nght
pipes, that only empty vats are washed and
the whole system is rinsed and ready for
operation without any danger of contamina-
tion te the product. There are many indus-
tries in which autormation is essential because
of the nced for extremely high speed in deal-
ing with imbalances in the system, eg. a
modern oil refinery. There are many other
high speed chemical processes where instan-
tancous control is required if the system is not
to become hopelessly unstable, Another ex-
amnple which needs fast control and is also
inherently exceedingly dangerous is the
nuclear energy industry. Here the basic re-
actor is dangerous to life when in operation,
and control of the neutron flux within the
reactor requires extremely rapid responses by
the control system. Another industry which
depends to a very large degree on automation
is the electronics industry. The manufacture
of components such as resistors and transis-
tors can be made almost completely auto-
inatic and thus the main labour cost in the
manufacture of a resistor may well lie in the
testing operation. However, by the use of
computers it is possible to automate com-
pletely the testing of transistors, resistors,
serni-conductor devices and the like.

Tt has been said that the three basic com-
ponents of automation are communication,
computation and control. Communication
starts at a transducer. This is usually a device
which produces an output in the form of an
electrical voltage. One of the commonest is
the strain gauge. This is used to indicate the
weight of containers, the pressure in a sys-
tem, the rate of flow of a gas or a liquid and
sometimes the amount of movement of a
component. The electrical resistance thermo-
meter, the thermistor and thermo-couple are

good cxamples of transducers which can be
connected to produce a voltage which is a
function of temperature. The conductivity
cell is in effect a transducer producing a resis-
tance change which can be converted inte
voltage and is a function of electrolyte con-
centration. The glass electrode may be
thought of as a transducer relating the pH
of a solution to voltage, while platinum elec-
trode systeins may be used to measure the
redox potential. Similarly sodium ion con-
centration can be measured and converted
to voltage. A slightly more sophisticated type
of transducer is one which can measure the
dielectric constant of a solid or a solution.
Yet another type of transducer is the photo-
cell which exists in many forms. This may be
used to measurc the optical density of a
liquid or the density of a smoke,

In the second stage of an automated pro-
cess the output from a serics of transducers
is fed into a central computation system, The
computer mechanism carrying out the com-
putations may he an analogue device or it
may be digital. Analogue computers have the
great advantage of extreme speed of opera-
tion but are limited in accuracy. However,
for many control purposes they are adequate.
They are based on the use of electrical cir-
cuits which can bring about such operations
as the addition, subtraction, multiplication,
division, differentiation or integration of
quantities which can be represented as volt-
ages. The building block of such a system is
the operational amplifier. This is usually an
amplifier of extremely high gain which is
fitted into feed back circuits capable of
bringing about the required manipulations.
The output from the final operational ampli-
fier in a computing system is fed to a power
amplifier which in turn drives some type of
prime mover able to manipulate valves and
so change pressures, temperatures, concen-
trations and the like when used as a con-
troller.

With the development of increasing speed
of operation in digital computers, this type
of system is used increasingly for control pur-
poses. With the advent of integrated circuits
of great reliability and small size together
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with higher [requencies of operation, the
digital system sith its much higher accuracy
has now most of the advantages of the earlier
analogue systems together with much greater
versatility and accuracy. To operate a digital
system from a transducer requires some sort
of analogue to digital converter. An example
of this is the digital volt meter which is
capable of producing a binary number from
any voltage fed into it. The shaft encoder is
another example. This device converts any
rotation of a shaft into a binary number
which may be read by tiny photo transistors.
Thus, the cutput from a pressure gauge, a
pH meter, a conductometer or a thermo-
couple may be converted into a digital num-
ber capable of being read by a computer,
Perhaps one of the most useful pieces of
“fallout” which has been associated with the
development of automation has been the de-
velopment of Boolian algebra and the science
of cybernetics. Boolian algebra is named after
George Boole who attempted to reduce logic
to a calculus. His effort was basically an in-
tellectual exercise, but by an extraordinary
coincidence it proved to be a most valuable
system for the development of the theory of
switching and is in fact a logical approach to
the development of complex relay systems,
Froin the nature of this type of algebra the
binary system was essential, so again it fitted
inte the requirements of the modern com-
puter. For those who would like a painless
introduction to Boolian algebra 1 would re-
commend a paper by H. R. Henley in ‘Wire-
less World® of January 1963, entitled “Logic
Without Tears’. This develops the concepts
of Boolian algebra as applied in the electronic
contrel field. It ts a most valuable discipline
and once its principals have been grasped it
takes much of the pain out of the problem
of devising automatic control systems. The
development of the science of cybernetics, so
named by Norbet Weiner in his book of this
name published in 1947, is even more ex-
citing. This has brought together such widely
separated concepts as {ced-back control in
engineering, information theory, thermo-
dvnamics and neurology. In the past we
depended on human judgement once we
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moved from simple, causally related systemns
to complex systems which are basically pro-
babilistic. The science of cybernetics is liter-
ally taking the guess work out of complex
systerns, and by providing models for the
operational research worker has made it
feasible to use computers to cope with situa-
tions quite beyond human intelligence. The
introduction of operational systems into very
large factories has amplified the intelligence
of ranagement and has laid the foundation
for a systematic approach to problerms so
complex that in the past they have been
regarded as quite beyond logical control. As
indicated earlicr the industrial revolution was
hased on power amplification while auto-
mation js based on the amplification of
intelligence.

The control processes in an automatic
factory are much simpler than measurement
and computation. Very often they consist of
motorised valves. Such devices can be used
to regulate temperatures, pressures, flow
rates, concentrations etc. Sometimes the con-
trol is based on the regulation of the electrical
current, This is commonly used for tempera-
ture contrel and in any process using elec-
trolysis. Another type of control is that of
motor speed, and very ingenious systems are
now available which make it possible to
convert an electrical voltage into a precise
rate of rotation. This type of control is im-
portant in steel mills, paper-making machines
and the hike.

One of the concepts basic to all automated
processes is that of negative feed-back. Any
self-regulating system, whether it be a simple
thermostat or a complete biological organism,
is dependent on feed back loops. In the casc
of a thermostat using a bimetallic switch as
the regulator there is no proportional control
and feed-back is of the crudest type, simply
turning off the heater when the device is too
warm and turning it on again when the tem-
peraturc falls below the sct point. More
sophisticated controls bring about a variation
in the heating current which is proportional
to the error. This eliminates the inevitable
swing in temperature which simple on-off
contrel brings out. Both systems however
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involve negative feed-back. That is, the signal
from the thermometer operates in a direction
opposite to the trend; if the temperature is
rising the controller tends to lower it, and
conversely if the temperature [alls the con-
troller raises it. Another example of this sort
of control is the regulation of electrolyte
strength by the use of a conductivity cell.
The resistance of a cell is compared with a
standard and il it falls the amount of clectro-
lyte added is reduced. Tf the resistance rises
or the conductivity falls the amount of elce-
trolyte is increased, A nice example of a
sophisticated feed-back system is the auto-
miatic control of the calorific value of the gas
produced by the Hurll P3 catalvtic cracker.
In this process, briefly, a catalytic chamber
is heated by the hurning of oil feed-stock,
When the correct tempertaure is reached
automatic controls bring about a steam purge
followed by a cracking cyvcle during which
the feed-stock is fed into the hot catalyst bed,
together with steam and a small amount of
air. During the cracking cycle the tempera-
ture of the catalyst drops and as soon as a
predetermined value is reached the control
system switches to a steain purge followed
by the initial heating process again. The
complete cycle is automatic. The gas emer-
ging from the system is checked in a calori-
neter for its heating value and the informa-
tion from this measurement is fed back to a
controller which regulates the amount of
stecam and air added during the cracking
cvcle, Thus the calorific value of the gas is
held constant by a rather complicated nega-
tive feed-back system. Another sophisticated
feed-back loop is that which maintains the
newtron flux density in a reactor. The signal
from the flux measuring device is fed to a
motor system through suitable amplification
and this in turn withdraws or projects con-
trol rods of high ncutron absorption capa-
bility into the reactor, Thus the “runaway”
of this dangerous device is made almost
itmpossible.

New Zealand is not often thought of as a
country advanced in the application of auto-
mation. However, a visit to the Morrinsville
Co-operative Dairy Company will be most

enhghtening to many city bred New Zea-
landers. This company has the world’s largest
butter churns in operation. The loading and
unloading of these devices is totally mechan-
ised and the bulk packing of the butter is
carried out in an automatic unit, This makes
it possible for one operator to supervise the
packing of the entire output of a factory
producing at the moment about 10,00 tons
of butter per annum. Perhaps the most inter-
esting facet of this factory is the automated
in-place cleaning svstem. This is controlled
by an optical card rcader on which the pro-
gramme i set out in the form of clear strips
ont a blackened plastic card. This central con-
trolling unit looks after the selection of
cream tanks, and the processing of the cream
by two treatment units which incorporate
the automatic neutralisation ol acidity. Tt
supervises the intake of new cream and the
discharge of processed cream in a pre-
arranged order. As tanks becomne available
for cleaning, completely automatic in-place
cleaning is carried out without any loss of
time, an important point in maintaining a
high level of hygiene. The panel also con-
trols such matters as steam pressure, oil feed
to boilers and the like. This factory will not
only produce the highest quality butter in
the world because of its exceptional standards
of hygienc but it will do it without the ardu-
ous labour associated with the normal butter
making process, and will require a very small
stafl of technical operators whose jobs are
very attractive indced. Tn the near future we
may well see a similar development in the
cheese-making industry, thanks to the effort
of the New Zcaland Dairy Research Institute.

T would like finally to take a look at a few
devices which offer possibilities for the auto-
mation of certain types of process in the
laboratory. Most chemists are familiar with
the Auto-analyser. This is not quite an auto-
mated process. It is rather a sophisticated
example of mechanisation. However, before
the true automation of laboratory work can
be developed it is essential to develop to a
maximumt the mechanisation of laboratory
operations. For this reason, transducers re-
sponding to chemical changes are essential.
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ANNUAL MEETINGS AND CONFERENCES OF
SCIENTIFIC SOCIETIES

May 14-13 - - N.Z. Genetical Society, Annual Meeting, Christchurch.

May 16 - - Geological Society of N.Z., Annual General Meeting,
Wellington.

May 18 - - Onmmithological Society, Annual General Meeting,
Wellington.

June 1-3 - - N.Z. Archaeological Society Conference and Annual
General Meeting, Wanganui.

August 15 - - N.Z. Ecological Society Annual Meeting, Auckland.

August 19-24 . - N.Z. Institute of Chemistry Annual Conference,
Auckland.

August 20-22- - N.Z. [Institute of Agricultural Sciences, Annual
Conference, Christchurch.

November 23 - - Royal Astronomical Society of N.Z., Annual General

Meeting, Camaru.

November 28-29 - N.Z. Hydrological Society, Annual General Meeting
in Wellington and Symposium on Floods and
Droughts.

This is all the information to hand so far. Mentber Bodies are asked to send
such information to the General Secretary, Royal Society of New Zealand, as
soon as possible, in order to produce as complete a calendar as possible.



SIR ERNEST MARSDEN

Although physically confined to a wheelchair he 1s very interested in every-
thing scientific and manages to attend some meetings. He is always delighted
to have visitors for a little chat.

THE NEW ZEALAND GEOPHYSICS PRIZE

In October 1967 the Astronomy and Geophysics Section of the Wellington
Branch of the Royal Socicty of New Zealand established a prize to be known
as “The New Zealand Geophysics Prize”,

The prize will be awarded by the Committee of the Section to the author
or co-authors of the most meritorious contribution to the study of Geophysics

¢ither (a) carried out in New Zealand

or {b) carried out by a New Zealander temperarily overseas
ar ~ (c) pertaining to the New Zealand region

and published in the previous two calendar years.

The prize will normally be awarded annually, but no award shall be made
if in the opinion of the Committee no suitable contribution has been published.
Except in special circumstances an award shall not be made more than once
to the same author.

The prize will consist of suitably inscribed books purchased with the
interest received from a sum of $500 invested for this purpose.

The members of the Prize Committee, to whom submissions may be made
this year, are:

Dr E. I. Robertson, Assistant Director-General, D.S.1.R. (Convener)
Professor F. F. Evison, Victoria University of Wellington
Dr J. F. Gabites, Director, N.Z. Meteorological Service.

The prize committee will make recommendations to the Committee of the
Astronomy and Geophysics Section by 1 July.



THE NEW ZEALAND SOCIETY FOR EARTHQUAKE
ENGINEERING

The Council of the N.Z, Institution of Engineers agreed to the formation
of a society with the object of advancing the science of earthquake engineering.
The Society was formed on 8 April 1968 with Mr W. P. Edwards, Engineering
Consultant, as Chairman. There will he collaboration with the New Zealand
National Committee for Earthquake Engineering and through it with the
International Association.

Earthquake engineering relies upon contributions from many disciplines
and the society will provide opportunity for free exchange of ideas. Membership
will not be restricted to members of the N.Z. Institution of Engineers, although
the Society is affiliated to that body. The Society will be in the hands of
engineers, scientists, architects and insurance people, from all of whom member-
ship is solicited. '

One of the principal activities will be dissemination of the most recent
information by the publication of a bi-monthly bulletin, free to members, The
illetin will feature original articles from overseas authorities as well as from
local authors, emphasising the practical aspects of earthquake engineering and
related topics in architecture. The first issue is scheduled for June 1968.

The Society proposes to operate a technical advice service for members
and local authorities and others.

Numerous bodies in New Zealand have conducted seminars on topics
related to earthquake engineering. One object of the Society will be to
participate in and co-ordinate these activities where possible,

Substantial financial assistance from the Earthquake and War Damage
Comimission has been assured. Nevertheless, the strength and vigour of the
Society will depend on a large active membership and all people interested in
earthquakes and earthquake phenomena are urged to join. Apply to the
Secretary, Box 5036, Wellington.



THE ROYAL ASTRONOMICAL SOCIETY OF NEW ZEALAND

The New Zealand Astronomical Society Inc. was founded in November
1920 and assumed its present title on receiving a Royal Charter in 1946. Its
aims are to encourage intercst in astronomy and to facilitate mutual assistance

among observers.
It has a membership of 277, of which twenty are affiliated societies.

Meetings are held in the Carter Observatory, Wellington, at 7.30 p.m. on
the first Wednesday of each month from March to November. Annual General
Mectings are commonly held in centres other than Welilington, late in
November. '

The Society publishes a quarterly journal, “Southern Stars”, and issues a
monthly news sheet to members.

There are a number of specialist sections. The most active is the Variable
Star Section, the members of which reported over 26,000 observations during
the year ending 30 September last. These are published in the Section’s
circulars.

From time to time the Society organises lecture tours of the country by
distinguished overseas astronomers. Tt awards annually the Murray Geddes
Memorial Prize in recognition of notable astronomical work carried out in
New Zealand.

NEW MEMBER BODIES

The New Zealand Microbiological Society
The Institute of Fuel (New Zealand Group).

This Newsletter has been compiled for your information and interest by
members of the Member Bodies’ Committee. Suggestions for later numbers
will be welcome; please send to the General Secretary, Royal Society of
New Zecaland, Box 196, Wellington.

DAVIC F. JONES LTD.



Vol 32, No. 3, June 1968

The measurement of potential by electrode
systems is well known, and by applying this
to a feed-back system the potentiostat has
been developed, a tool which has tremendous
valu» in the study of corrosion. The system
holit. the potential of the metal under study
constant with respect to a given solution, thus
making possible the measurement of current
without the alteration of the electrode poten-
tial. Without the potentiostat, hoth current
and potential will change at the same time, so
producing a rather confusing picture,
Another type of transducer which has quite
an important place in chemistry is a galvanic
cell which produces a current proportional to
the oxygen concentration of the solution in
which it is immersed. It consists of a sitver/
porous lead cell with potassium bicarbonate
as an electrolyte contained within a polythene
membrane. The oxygen diffusing through the
polythene permits the cell reaction resulting
in the oxidation of the Jead to take place,
thus producing a current proportional to oxy-
gen concentration. A thermistor placed with-
in the cell automatically corrects for tempera-
ture effects, thus mnaking it possible to read
off directly on a galvanometer the oxygen
level of eg. river water. Another nice ex-
ample of automatic analysis is that of iodo-
aminoacids. This is based on the degradation
of the original mixture with an enzyme, fol-
lowed by column chromatography using
gradient elution, the output being finally fed
through an Auto-analyser after the addition
of colour reagent. Thus the whole process of
degradation, separation and clution is carried
out automatically. In any discussion on the
mechanising  of laboratory processes the
coulometric titrimeter must be rmentioned.
Such an instrument eliminates the need for
standard solutions. It is possible to measure
an electric current with extreme precision.
Using a precisely known resistance and com-
paring the voltage drop across it with a stan-
dard cell, it is possible to pass an electrolytic
current through a solution with appropriate
electrodes and so to produce a reagent at a
rate which is exactly known, e.g. iodine may
be generated at a platinum electrode from
a potassium iodide solution and, for example,
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by so arranging the current the amount of
iodine generated may be standardised at one
part per million per second. By back titra-
ting after the addition of an excess of thio-
sulphate, the timer reading is directly related
to the iodine concentration. By using a 29
sodimm sulphate solution in an external
coulometric cell, it is possible to carry out
an acid or an alkali titration autornatically
using a standard glass electrode pH meter as
the contro]lcr. thn one considers the time
involved in inaking up standard solutions, or
the cost involved when one buys them ready
made, it can be seen that the coulometric
titrimeter has many advantages.

Relerence has heen made to the opera-
tional amplifier. This is a high gain DC
amplifier which may be Capablc of quite a
high flequmcv response. A typical amplificr
m!i have a gain of one to two million. With
the gain reduced to one, by a large amount
of feed back, such an amplifier has an enor-
thous input impedance and a substantial
power output. By suitably arranging the feed
back circuits it may differentiate, integrate,
add, multlp]\ or produce complex !'unctlons
of the input voltage. C. F. Morrison of the
Devartment of Chemistry of Washington
State University has desu:bccl a gcncnahscd
instrument based on operational amplifiers
which can do quite a range of laboratory
Jobs. It is not appropriate in an article such
as this to describe technical detail. Howev er,
some idea of the value of this instrument
may be gained from the following list of
capabilities. It has a programme plug board
which makes it possible to hook it up in a
conformation suitable for the application in
mind. For example, it would operatc as a
potentiometric titrator. In one version this is
digital and so is capable of feeding a signal
into a digitally operated - printometer, thus
automatically printing out the results of a
titration. The output in another formn may
be fed to a strip chart recorder. Another
circuit conformation turns the device into a
polarograph. In this case the output goes to
a standard potentiometric recorder. B\ slight
modification the output may be dlspla)ecl on
a cathode ray oscilloscope. Again the device
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can be used for the study of conductance
variations in solution and one neat applica-
tion is as a conductimetric titrator. It may
also be hooked up to operate as an auto-
matic colorimeter for the study of reactions
involving colour changes.

The mechanisation of many laboratory
operations is now quite commonplace and
many mechanised analytical systems may be
bought off the shelf, With the availability of
small, reliable computors, in the not too dis-
tant future one may safely predict that the
automation of many analytical procedurcs
will become a matter of course, and many
of the routine jobs now employing the valu-
able time of skilicd chemists will be carried
out by automated units capable of thinking
for themselves.
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REACTIONS AND PROPERTIES OF RADICALS AT
LOW TEMPERATURES

R.F. C. Claridge
Chemistry Dept., University of Canterbury

True interaction of high energy radiation with
solids, including both ionic solids and organic
glassy solids, causes colouration. The ionic
systems have been intensively studied with
considerable success by optical, electrical con-
ductivity and clectron paramagnetic reason-
ance measurements. The accumulated evi-
dence suggests that the colouration effects
are due to formation of defect centres con-
sisting of wvarlous combinations of lattice
vacancies, electrons and interstitials.

In recent years systematic studies of non-
ionic or glassy ionic systems have been under-
taken. Most of these studies have been made
on material held at low temperatures, either
77K or 4K. Interpretation of these results
is more difficuit than for the ionic solids
because of the molecular nature of the com-
pounds and the random structure of the
glassy material. However, radicals and ions
appear to be the most prevalent specics.

The mechanism of the interaction of high
energy radiation with molecular systems may
be regarded as the production of one pri-
mary ion pair per photon. This occurs by
the ‘stripping’ of an electron from the mole-
cule by a Compton scattering process. In
general, a photon of energy of 1 MeV will
produce a primary energetic electron with
about 500 KeV. The primary electron will
lose its excess encrgy by inelastic collusion
with the consequent production of about
3000 secondary ion pairs per photon.
Although there is a tendency for these events
to occur in ‘tracks’, the separation between
them is such that they may be regarded as
independent,

In liquid systems, recombination of the ion
pairs occurs within 108 seconds, leading to
the formation of excited states with the con-
sequent formation of radicals which can
further react to form stable products. The

nature and distribution of these products is
used to deduce the course of the previous
events,

In the organic glassy systems it is possible
to freeze out many of the secondary reactions
and examine the reactions of the radicals and
trapped ions in more detail.

Of particular interest are the species
observed in non-polar organic glasses such
as 3 methyl pentane and 2 methyl butane.
In these systems it has been possible to iden-
tify centres due to radicals of the parent
hydrocarbon and trapped electrons. No direct
evidence for cations of the hydrocarbon has
been obtained, although their existence can
be deduced by the use of glassy systems con-
taining small quantities of solutes which have
lower icnization potential than the solvent
hydrocarbon. Energy is deposited uniformly
throughout the system with the formation of
hydrocarbon cations from the solvent. By
energy migration process the solute cations
are formed in high yield

RH* + Solute—RH -+ (Solute) +

The process of energy migration is not
completely understood and is under investi-
gation in other laboratories—nor is the
mechanisi whereby the solvent cations react
with themselves to produce stable species.

When electron scavenging solutes are pre-
sent, no trapped electrons are observed. In-
stead, products from the reactions of the
solute with the electrons are detected. These
may be anions produced by electron capture
such as CCly— proposed to explain the results
observed at 20K in 3 methyl pentane, con-
taining carbon tetrachloride or radicals pro-
duced hy associative electron attachment.
For example CH4l 4+ e— CH; + I— as
observed in 3 nethyl pentane glasses con-
taining methyl iodide near 77 K.

The subscquent reactions of these species
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at various ternperaturcs arc of interest. It
has heen found that the radicals from the
solute such as CH, react by an apparent
first order process which has required some
ingenuity in interpretation.

In the absence of high energy sources
experiments are now being carried out on
systans of hydrocarbons with alkyl halide
solutes in which electrons are produced in
situ by photo-ionization of an added solute,
tetra methyl phenylene diamine (TMPD).
Such a system has the advantage that no
solvent cations are produced and that the
reactions of the desired radical can be studied
without other radiation damage effects.

Experiments are being carried out to deter-
mine the nature and vield of the stable pro-
ducts formed by the reactions of the radicals
generated in order to determine the mecha-
nism of the solid state processes.

Preliminary experiments have shown that
the rate of radical disappearance varies
rapidly with temperature in the range
60-100 K, indicating that the role of viscosity
of the solute plays an important part in the
processes, A programme has been initiated
to obtain a measure of the relative diffusion
coefficients of smalt molecules such as O, and
small alkyl halides in hydrocarbon solvents
at low temperature by examining the quench-
ing of phosphorescence of anthracene and
other molecules. Diffusion coefficients mea-
sured in this way should correlate better
with the radical reaction data than macro-
scopic  viscosity measurements just  com-
pleted in other laboratories.

These problems are of a purely academic
nature but may lead to a better understand-
ing of the mechanisms of reactions and

energy transfer in the organic solid state.
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NATURAL GAS FROM KAPUNI
R. Worley, M.C., AM.IC.E.

(General Manager, Auckland Gas Company Ltd.)

This account of Kapuni Gas is abridged from a paper given to the Auckland Branch of the
New Zealand Institution of Engineers on 24 April, 1968,

Tre Kapuni Natural Gas and Condensate
Field was discovered by an oil consortium
comprising  Shell-B.P.-Todd(Europa} in
1959, and its economic importance was
proved by the drilling of three additional
wells during the following two vears. For a
nunther of reasons the cotmmercial develop-
ment of the field is only now about to begin.

The flow from the Kapuni wells contains
about 40% carbon dioxide which will have
o be separated out and discarded. Of the
remainder, about two-thirds is raw Natural
Cas containing methane, ethane and some
propane and butane, and one-third is Oil
Condensate suitable for treatment at the
Whangarei refinery for motor spirit produc-
tion, Unfortunately, this condensate cannot
be made available economically without an
assured market for a substantial flow of gas.
Two propositions were early considered:
petrochemical and fertiliser usage was not
found to be justified, and the use of the gas
for base load electricity gencration was re-
jected as being wasteful of a valuable in-
digenous fuel. Thorough surveys showed that
the greatest national benefit would he secured
by using the gas as gas, and in November
1967 the Natural Gas Corporation Act was
passed. The Government, having previously
completed negotiations with the Oil Consor-
tium, was now in a position to arrange piping
of gas to nine North Island Gas Undertakings
for industrial and domestic users. Recent
progress has been rapid and by October 1969
gas is cxpected to be coming into use in
Wellington and  Auckland and the inter-
vening cities along the route of the pipe line.

Chemists will be intercsted in the com-
parison of Kapuni gas with Coal gas shown
in Table 1. The characteristics of the
Kapuni gas show it to be from one of the
hest natural gas fields in the world, its desir-

able properties including non-toxicity, com-
plete freedom from sulphur, and high calori-
fic value. The Table indicates appreciable
amounts of propane and butane and it is
possible that these gases, at present imported
fromt overscas, will become available from
Kapuni for use as bottled gas.

Modification of equipment to nake the
best use of Kapuni gas when it arrives is
already in progress. Obviously the process of
conversion will be expensive, but it seems
certain that the costs will be more than justi-
ficd by the great benefits which will accrue
to industry, commerce and domncstic con-
suiners by the availability of this cheap, versa-
tile, cfficient, non-toxic [ucl.

Table 1
Kapuni Gas
Methane 80.18%
Ethane 10.12
Propane 4.26
Carbon dioxide 2.54
Nitrogen 1.53
n-Butane 0.51
Pentane 0.12
Hexanes 0.02
Water vapour 0.01
Specific gravity 0.699

Calorific value 1,150 B.T.U. per cu. ft,
Auckland Coal Gas

Hydrogen 42.3%,
Carbon monoxide 23.9
Methane plus paraffins 16.8
Nitrogen 10.1
Carbon dioxide 4.3
Unsaturated hyvdrocarbons 1.7
Oxvgen 0.9
Specific gravity 0.38

Calorific value 450 B.T.U. per cu. {t.
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INSTITUTE OF CHEMISTRY CONFERENCE 1968

Thinking of c¢oming to the Auckland
Conference? Dates are Monday 19 to
Saturday 24 August. The following notes
are intended to supplement the infor-
mation which you will have already
reecived by personal circular.

SESSIONS

Analytical Workshop: An opportunity to
try out in practice some of the newer methods
in analytical chemistry. Instrumental tech-
niques in operation will be gas chroma-
tography, Auto-analysis, atomic absorption,
U-V and I-R spectroscopy. A useful range
of electrochemical methods will  include
polarography, chronopotentiometry, Karl
Fischer titration, chloride determination
using polarised silver electrodes and the
analytical use of potentiostats and operational
amplifiers. Radiochemical experiments will
demonstrate how isotopes of low activity can
be used with advantage in the conventional
chemistry laboratory. Note: not all the equip-
ment will be highly elaborate—as much
emphasis will be given to simple and cheap
methods as to those requiring expensive
“hardware”.

Lab. scssions: Woednesday afternoon and
Thursday morning.

Chairman: Mr. J. K. Johannesson (Auck-
land Technical Institute) assisted by Dr.
F. J. B. Aguett (University of Auckland),
Dr. D. F. Nelson (D.S.I.R., Chemistry Divi-
sion) and Mr. C. Small (Green Lane Hos-
pital). If there are any other analytical
methods you would like to see included or if
you wish to contribute apparatus to the
Workshop, please write to Mr. Johannesson,
AT.I, P.O. Box 5044, Auckland.

Biochemistry: Symposia on Structure and
Function of Membranes and on the Meta-
bolism and Action of Hormones are being
organised by the Manawatu Branch. For
latest details you should contact Dr. J. C.
Hawke (Massey University) or Mr. J. T.
France (Professorial Unit, National Women’s
Hospital).

Sessions: Tuesday afternoon and Wednesday
morning.

Chairmen: Professor G. T. Mills (University
of Auckland) and Professor D. G. Bonham
{O. & G. School, University of Auckland).
Papers: Session 1—Mechanisms of ionic ac-
cumulation across membranes, Dr. P. Wiggins
(University of Auckland); Electron micro-
scopy and the elucidation of membrane struc-
ture, Dr, S. Bullivant (University of Auck-
land) ; Membrane of the red blood cell, Mrs.
C. Winterbourn (Massey University); A
hiochemical interpretation of  transport
mechanisms, Dr. R. G. Lawrence (N.Z. Dairy
Research Institute, Palmerston North).

Session 2—Tnsulin, Professor J. G. T. Sncyd
(Otago Medical School) ; Regulation and
peripheral action of growth hormone, Dr.
D. J. Scott (Auckland Hospital) ; Stercidal
hormones in pregnancy, Mr. J. T. France
(O. & G. School, University of Auckland}.
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The Chemist and Management: Four
speakers will cover the experience of chemists
in management in different industries. It is
particularly hoped to include a speaker fram
a government department to represent the
chemist managing research and a talk from
a voung chemistry graduate with limited ex-
perience in an industrial laboratory who can
present the picture from the laboratory look-
ing out.

Discussion will be encouraged on such ques-
tions as:

Ts a chemical training a good basis for man-
agement generally?

Is a chemical background an advantage in
industrial or commercial activities, where
there is a greater or lesser degree of chemi-
cal content?

Are the logical processes of thought, which
the study of sciences in general and chemis-
try in particular should develop, advan-
tageous in management?

How best can a chemist supplement his basic
scientific training to make himself a better
manager?

Session: Tucsday afternoon.

Chairman: Dr. J. S. Watt (Fletcher Indus-
tries).

Geochemisiry and Mineral Resources:

A number of invited speakers will participate.
Dr. B. G. Weissberg (Chemistry Division,
D.S.IR) will discuss the chemistry of for-
mation of ore bodies. Dr. A. J. Ellis {Chemis-
try Division, D.S.TR} will discuss geo-
chemical method of prospecting. Dr. R. R.
Brooks {Massey University) with Dr. N. E.
Whitehead as co-author will give a paper on
the biogeochemical search for uranium in
New Zealand. Professor M. Kennedy (Uni-
versity of Canterbury) will discuss the bac-
terial leaching of copper ore, Mr. 1. R.
McDonald (Chemistry Division, D.S.LR.)
will discuss the utilisation of New Zealand
clay as a paper filler.
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Session: Wednesday morning.

Chairman: Dr. I. K. Walker (Chemistry
Division, D.S.I.R.).

Liaison between Government, Indusiry

and Tertiary Education:

Industry and research organisations depend
for their supply of professional chemists on
the universities and for their technicians on
the technical institutes, The objectives of the
teaching institutions and the needs of the
employer organisations will be discussed.

Speakers who have so far agreed to partici-
pate are Professor H. N. Parton, Mellor
Professor of Chemistry, University of Otago;
Dr. W. M. McGillivray, Director, Dairy
Research Institute; and Mr., R. A. Keir,
Principal, Auckland Technical Institute, It is
planned to have a fourth speaker who will
speak from the viewpoint of the industrial
employer.

Session: Friday morning.

Chairman: Professor A. L. Titchener {(Uni-
versity of Auckland).

Chemical Engineering: Papers will include
one on Automatic Control of Process Indus-
tries; Mr. W. E. Russell (N.Z. Farmers’
Fertiliser Co.) on New Developments in the
Fertiliser Industry; Dr. P. L. Spedding (Uni-
versity of Auckland) on the Fuel Cell.

Session: Friday afternoon.

Chairman: Mr. G. Maskill-Smith (N.Z.
Walltboards Ltd.),

Student Papers: This session is being
planned as a new feature of Conference in
which a group of seclected Ph.D. students
representing Chemistry Departments through-
out the country will reet to explain the aims
and purpose of their rescarch in a general
chemical context and to present their results.
The number of papers will be small and a
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high standard of both content and presenta-
tion is expected. With this in view the Inst-
tute is offering a prize for the best paper as
judged during the session.

Seasion: Thursday morning,

Chairman: Professor P. B. D. d¢ la Mare
(University of Auckland}.

ADDRESSES

Tucsday morning: “Industrial Chemistry™—
speaker to be announced.

Woednesday morning: The Mineral Resources
of New Zealand, Dr. R. W, Willett, Assis-
tant Director-General, D.S.ELR,

Woednesday evening: The Easterfield Address.

Thursday morning: “New Diumnensions in
Analvtical Chemistry”-—~Dr. Lioyd Smythe,
Atomic Energy Authority, Lucas Heights,

Svdney.

Friday morning: “Liaison betwen Govern-
ment, Industry and Tertiary Education”—
Hon. R. D. Muldoon, Minister of Finance.

LOCAL VISITS

Arrangements have been made for members
and their wives to visit one of the following
establishments on the Thursday afternoon.

{a) Crown Lynn Potterics Lid.

{b} Manukau Purification Works.

{c) Pacific Steel Ltd.

(d) Fibremakers N.Z. Ltd.

{c} Postgraduate Schoel of Ohsretrics and
Gynaecology.

If you wonld lke us to arrange any other
visits, please contact Mr. G. R. White, Cheni-
wtry Department, University of Auckland.

TOURS
Two tours have been arranged—

{a) N.Z. Forcst Products Ltd., Kinleith
(Pre-conference tour, Monday 21st).

(b} Glassworks and Oil Refinery, \Whangarer
(Post-conference tour, Saturday 24th).

NEW BUILDINGS

Recent progress on new buildings in Auck-
land has been rapid.—Come and see for
yourself.

Finally, if you have any suggestions or
enquiries re Conference, or if you have not
recetved the circulars, we should lthe to hear
from you. The Conference Chairman is Mr.
K. E. Seal (Amalgamated Brick and Pipe
Co.) and Scorctary is Mr, K. M, Gawne,
5 Janet Strect, Pakuranga.

SEE YOU AT CONFERENCE

BRANCH NOTES
Auckland

Unizersity., The University Chemistry De-
partment held a highly successful Open Day
on Saturday 4th May with more than 1500
visitors. Tours of the teaching laboratories,
computer  and  photographers’  suites, the
cobalt source and the workshop were ar-
ranged. Research areas on view included
radiochemistry, solvent extraction, infrared
and Raman spectroscopy, electrochenustry,
surface  chemiscry, Xeray crystallography,
cancer chemotherapy and organic use of
LR, UV, and OR.D. techniques. The
specialised exhibits were counterbalanced by
glass blowing demonstrations and a con-
tinuous film show.

Chenustry  Teaching. Some  twenty-five
school and university teachers from all parts
of the country and representatives of the
Department of Education convened at Lop-
dell House from st to 5th April. The mect-
ing was arranged to consolidate the new
Scholarship and Bursary Chemistry prescrip-
tion by preparing a working guide which will
be made available to sixth form teachers.

Branch Meeting, Professor McGlashan
spoke to the Branch in April on “Under-
standing Entropy Changes™.
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Personal. Dr. J. B. Macaskill has joined
the physical chemistry section of the Fertiliser
Manufacturers’ Research Association. He wili
be initially engaged in vapour pressure mea-
surcments on the HF-fluosilicic acid systein
as part of an effluent study, and in X-ray
work,

Manawaiu
Massey University

Dr. L. F. Blackwell recently accepted a
position as lecturer in  physical-organic
chemistry in the Department of Chemistry
and Biochemistry at Massey University, His
interests lie in the field of kinctic isotope
effects.

Dr. G, N, Malcolm, Associate Professor of
Chemistry at Otago University has  been
appointed to the Chair of Physical Chemistry
at Massey University, He is to take up his
appointment towards the end of the year,

Mr. G B. Latimer has resigned from the
Food Technology Department of Massey
University to take up a post with the N.Z.
Dairy Board.

From the bedinning of this year the
Department of Food Technology has becn
split into two departments; the Departinent
of Food Technology headed by Professor
J. K. Scott, and the smaller Department of
Bistechnology headed by Professor R. L.
Earle. The degrce offered is Bachelor of
Technology, with options for Food Tech-
nology or Biotechnology.

Plant Chemistry Division

Dr. G. W. Butler, Director of the Plant
Chemistry Division of ID.S.I.LR. Palmerston
North, travelled to the Division of Tropical
Pastures C.S.1.R.O., Brisbane, Queensland in
April for further investigations into the
selenium metabolism in plants.

Dr. J. K. Heyes from the Department of
Botany, Edinburgh University, is at present
visiting  the  Plant  Chemistry  Division,
D.S.TR., Pahnerston North, to further his
studies on RNA metabolism in plants.

91

Dr. B. D. E. Gaillard has recently left the
Plant Chemistry Division, D.S.1.R., Palmers-
ton North, to return to the Laboratory of
Animal Physiology, Wageningen, The Nether-
lands. Dr. |. Zwartz is shortly to return to
Wageningen also.

Dr. E. Wong of the Plant Chemistry Divi-
sion, D.S.LR., has been awarded an Alex-
ander von Humboldt Research Fellowship
from West Cermany. He will spend 12
months working at the Plant Biochemistry
Department, University of Freiburg. While
overseas, Dr. Wong will attend the TUPAC
5th International Symposium on the Chenis-
try of Natural Products in London.

Dr. J. MacRae has recently been appointed
from the Department of Agricultural Bio-
chemistry of the University of Newcastle-on-
Tyne, to a position in the Plant Cheistry
Division, 12.8.1.R., Palimerston North.

Dr. A. R. Cashmore of the Plant Chernis-
try Division, D.S.ILR., Palmerston North,
was awarded a Walter Mulholland Fellow-
ship, and recently left for Cambridge Uni-
versity, England, with the intention of
travelling overland [rom Madras, Mrs. P. K.
Cashmore, who was on the stafl of the Pro-
tein Section of the N.Z. Dairy Research
Institute accompanied him.

Dairy Research Institute

Dr. R. M. Dolby, Chief Chemist of the
N.Z. Dairy Research TInstitute, recently re-
turned from a tour of the United States of
America, England and Europe.

Mr. C. R, Southward, a cascin chemist of
the Chemistry Departiment of the N.Z. Dairy
Research Tnstitute, recently spent some time
near San Francisco, California, gaining an
msight into the problems of using casein in
human foodstufls,

During the 36th Annual Factory Mana-
gers’” Week run by the N.Z. Dairy Research
Institute, a new Processing Hall, containing
a variety of equipment (including a mecha-
nised cheesemaking machine) was opened by
Sir Andrew Linton, Chairman of the N.Z.
Dairy Board.
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Wellington

Victoria University

Dr. A. F. M. Barton, Lecturer in Physical
Chermistry, has been a Southampton Research
Fellow. Dr. Barton graduated from the Uni-
versity of Auckland and has had experience
in high temperature and pressure work.

Dr. B. Halton is expected to arrive later
in the yeéar to take up a lectureship in
organic chemistry. Dr. Halton graduated
from the University of Southampton and
has worked on small ring compounds.

Dr. A. M. Taylor, Senior Lecturer in Geo-
chemistry, is a former Otago graduate. He
gained his doctorate at Pennsylvania State
University and has since held appointments
with  Union Carbide Corporation and
CSILR.O.

Chemistry Division

Mr, W, R. Braithwate has joined the
Metallurgy Section to work on problems of
corrosion. Mr. Braithwaite was formerly
Head of the Corrosion Department in the
Central Rescarch and Enginecring Division
of Brigsh Insulated Callender’s Cables in
London.

Dr. K. S. Raxworthy is working in the
Spectrographic Section. He recently com-
pleted his doctorate at Canterbury working
on gas radical reactions under Professor
Phillips.

Mr. R. J. Weston, a graduate from Auck-
land, is working in the Qrganic Section.

Dr. A. J. Ellis attended the 2nd Australian
Electrochemistry  Conference held in Ade-
laide in February.

Miss de Castro is working at Chemistry
Division on the Colombo Plan scheme. She
is a chemist from the Government Vulcan-
ology Service in the Philippines.

Otago

Untuersity of Otago

Dr. G. B. Peterscn, previously of Plant
Chemistry Division, D.S.L.LR., has arrived to
take up the Chair of Biochemistry.

Dr. G. N. Malcolm has been appointed to
the new Chair of Physical Chemistry in the
Departiment of Chemistry and Biochemistry,
Massey University. Dr. Malcolm, who is the
present Chairman of the Otago Branch, will
take up his new position early in 1969.

Professor M. H. Panckhurst is on leave at
the University of Oregon.

Dr. 1. 1. Watson is working at Impenial
College, University of London.

Professor H, N. Parton, a former President
of NZI.C., has been appointed Pro-Vice
Chancellor of Otago University.

Professor R. E. Corbett has been eclected
Dean of the Faculty of Science,

Professor M. L. McGlashan, Visiting
Mellor Professor to Otago University, has
returned to the University of Exeter. During
his stay in Dunedin he conducted numerous
seminars on topics of TPhysical Chemistry,
and spoke to the local branch on “Quantities
and Units; The Spelling and Granwmar of
Physics and Chemistry.”

Dr. J. C. Dacre has returned to Dunedin
from the United States where he has been
working in the School of Public Health,
University of California, Berkeley, and also
at the National Communicable iscases
Centre, Atlanta, Georgia,

Lectures to Sixth Formers

The first lecture for 1968 was given re-
cently by Dr. R. M. Carr. An audience of
over 200 hecard his address on ‘Chemical
Architecture’.
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Book Reviews

Adyances in Magnetic Resonance. Volume 1.
Edited by J. §. Waugh. Published by Academic
Press, New York, 1963. 413 pages. Price US$15.

This book 1s the first of a series of publications
of review articles on magnetic resonance aimed at
the research worker. The scope of the planned
volumes ranges from electron spin  resonance,
nuciear magnetic resonance and quadrupole spec-
troscopy to related arcas such as molecular beam,
optical pumping and microwave spectroscopy.
The first volume contains six review articles, “The
Theory of Relaxation Processes” by A. G. Redfield,
"Chemical Rate Processes and Magnetic Reson-
ance” by C. 8. Johmson, Jr, Nuclear Magnretic
Resonance of Paramagnetic Molecules” by D. R.
Eaton and W. D. Phillips, “Theary of Nuclear
Spin-Spin Coupling” by M. Barfield and D. M.
Grant, "“Geminal and Vicinal Proton-Proton
Coupling Coenstants in Organic Compounds” by
A. A. Bothner-By, and “Electron Spin Resonance
of Radical Tons” by K. W. Bowers.

It is most pleasing to see Redfield’s theory of
relaxation published in this volume. However, I
would have preferred to sec a. few examples worked
out in detail to illustrate the handling of the
equations of motion. Chapter 2 outlines the pheno-
menological and the density matrix approaches to
relation processes and successfully summarises what
information can be gleaned from a study of chemi-
cal rate processes by electron spin resonance and
nuclear magnetic resonance spectroscopy. The
chapter on NMR of paramagnetic molecules clearly
points out the wide application of nmr spectro-
scopy as a trial in determining the clectronic con-
figuration of the unpaired electron in a paramag-
netic transition metal ion complexes or free radi-
cals. The fourth chapter on nuclear spin-spin coup-
ling constants discusses the various theoretical
approaches making comparisons with experimental
results.

The last two chapters are compilations of experi-
mental data which have heen carefully prepared
and presented with extensive references. I am sure
that the effort in carrying out this task is well
justified as it will save many hours for the research
worker who reguires such NMR couplings and
ESR data of free radicals. The ESR data review
only includes organic radical ions.

T am sure that this volume will be most valuable
to all workers in the field of magnetic resonance
and I hope additional volumes of the same stan-
dard will appear in the not too distant future.

R. M. Gorpine,

The Petroleum Chemicals Industry. Third Edi-
tion, 1967, by R. F. Goldstein and A. L.
Waddams, Published by E. and F. N. Spon Lid,,
London. (General and  Industrial Chemistry
Series). 5309 pages. Price UK. £6.

The objective of this monograph is to set down
the major routes to the-important petroleum chemi-
cals and to explain their end uses.

The rapid, world-wide growth of petroleum
chemicals has been triggered by the increasing
demands of three growing industries—nitrogen
fertilisers, high polymers and manmade fibres, and
by the discovery of new processes or the need of
new raw materials for synthetic rubbers and bio-
degradable synthetic detergents. These industries
remain outside the normal scope of this book, but
processes discovered or developed (o supply them
can be credited with much of their growth in the
last decade.

Changes in the direction of development of the
petroleum chemicals industry have accelerated in
the last ten years. The first change is from what
was practically an American monopoly until the
end of the second world war to the now world-
wide coverage of this industry. .

The second change is the use of heat, air and
water only as the means of processing petroleum
hydrocarbons. Where chemicals are used, the trend
is that they should cither form an integral part of
the final product e.g. in vinyl chloride, or they
should be used in modest amounts for recovery and
recycling.

The three main sources of synthetic organic
chemicals are coal, oil and vegetable products. Each
source has its own peculiar advantages; but the
indications are that a country with free access to
oil will have a large and growing share of the
field; compared with coal, oil has the advantage
that it already is combined with hydrogen. Com-
pared with vegetable products it is more readily
transportable, and a given weight of oil will give
a higher yield of synthetic chemical than the same
weight of wvegetable product.

The monograph gives a brief summary of the
history of the petroleum chemicals industry, source
materials, hydrocarbons in crude petroleum or by-
praoducts of refining process, and separation of
hydrocarbons. Several chapters are devoted to the
chemistry of paraffins, manufacture of olefins and
chemical developments hased on them, manufac-
ture of diolefins, naphthenes, aromatics and acety-
lene. A large section covers the manufacture and
reactions of the principal classes of petroleumn
chemicals. A summary of chemical byproducts
{usually non hydrocarbon) arising from refinery
operations is given and the final chapter deals with
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the cconomics of the petroleum chemical industry
—the effect of locality on choice of raw material
and route and the main end uses. Finally, appen-
dices list the boiling points of the simpler hydro-
carbons, give general information and charts, statis-
tics of world petroleum production and consump-
tion and of manufacture of synthetic organic
chemicals of non coal t1ar origin in the U.S.A.
and U.K.

This book is a valuable source of reference on
petroleum  chemicals to manufacturers and users
alike. It is logically arranged and casy to read.

W. Jeuxe.

Catalytic Hydrogenation over Platinum Metals,
by Paul N. Rylander. Academic Press, New York
and London, 1965, 530 pages. $22.50.

As the author himself remarks, practical pro-
blems associated with the catalytic hydrogenation
of organic compounds are most readily solved by
using an empirical approach and an extensive
knowledge of the literature. Emphasis has been
placed in this hook on the presentation of avail-
able infermation on the behaviour of functional
groups and their interaction during hydrogena-
tion, and the effects of reaction conditions, the
form and composition of catalyst inaterials (based
on the elements Ru, Rh, Pd, Os, Ir, and Pt) upon
the course of hydrogenation reactions.

The complexity of heterogeneous reactions of
the type with which the book is concerned prohibit
detailed mechanistic interpretation, but some dis-
cussion by Rylander of the role of the catalyst
and an outline of the geometrical and electronic
factors in catalysis would have perhaps enabled
the practical chemist to make a more educated
guess at the type of caualyst and experimental con-
ditions likely 10 prove most rewarding.

The task of collecting, corrclating and cata-
loguing available data has been performed admir-
ably, and will relieve the chemist, interested in
either the theory or applications of catalytic hydro-
genation, of much of the burden of literature
survey,

A. METCALFE.-

The Thermal Properties of Transition Metal
Ammine Complexes, by W. W. Wendlandt and
J. P. Smith. Elsevier Publishing Co., Amsterdam/
London/New York, 1967. 235 pages. Price $10
{NZ).

This book includes the results of various investi-
gations on the solid state thermal dissociation of
transition metal ammine complexes, Only those
compounds that contain metal to nitrogen bonds
with the ligand are included.

It is a work for the specialist although inorganic
chemists in general will find it interesting reading.

A major problem that is clearly presented is the
difficulty of comparing experimental results from
different taboratorics when slightly differing experi-
mental conditions are used to study identical com-
pounds, As a consequence, a major poertion of the
data presented comes from the authors' laboratorics.

After a brief imroduction, a chapter outlining
the various modern thermo-analytical techniques
is presented. These include differential thermal
analysis, thermomagnetic techniques, high tempera-
ture reflectance and infrared spectroscopy, gas
evalution-mass spectrometric analysis and thermo-
dilatometric analysis. Then follow twn chapters
giving results of dehydration and deammination
temperatures and thermal decomposition stoichio-
metries with examples from eobalt, chromium,
copper, nickel, zinc, cadmium and platinum com-
plexes. Good author and subject indices follow a
final chapter on miscellaneous metal ammines.

The book is neither free from misprints (pp. 31,
162, 175, 190) nor from errors of fact (the
[Cr(NHy) 3 (HaO)aF+ fon on p. 104 is red, not
blue), but few books are.

This hook is not a comprehensive review, but it
does have its place in presenting the problems and
technigues available to workers contemplating or
at present investigating the thermal properties of
inorganic complexes,

D. A. House.

R.I.C. Monograpk for Teachers No. {4 "Prin-
ciples of the Colloidal Stat=” by Dr. G. D.
Parfitt. 64 cents.

While the colluidal state is not included in
school general science or chemistry examinaticn
prescriptions, this topic is usually treated in
biology when the properties of protoplasm arc
considered.

In this Monograph, after a briel but useful
introduction in which he outlines the scope of the
subjeet and its everyday applications, the author
divides his attention between lyophobic sols and
lyophilic sols in the ratio of about three w one.

Sections are devoted to the stability, electrical
charge, sedimentation, colligative propertics and
preparation of sols.

Minor topics of interest are the determinaticn
of Avogadro’s Number from Brownian Movement,
a discussion of the behaviour of the surfaces of
oxides in contact with walter, salting cut and the
grouping of detergent molecules into aggregates
(micelles).

The Monograph is rounded off with a list of
a dozen suggestions for further reading.

A. F. Bakea.

Copies will be acailable from the Registrar
shortly.



In every BDH laboratory chemical you'll find a very
special ingredient. it's impossible to purchase, yet we
give it to you free. It's known as quality.

Itleads to reliability. Look for it in the seven thousand-
odd BDH iaboratory chemicals. They never fail.

@ BRITISH DRUG HOUSES (NEW ZEALAND) LTD.,
C.P.O. BOX 151, AUCKLAND.
RNH Laboratory Chemicals available through:—

Nationol Dairy Asseciation of N.Z., Auckland and Wellington,
Scientific & Loberatory Equipment N.Z. Ltd., Aucklond.

Townson & Mercer (N.Z.) Lid., Aucklond, Christchurch ond Wellington.
Geo, Wilton & Co. Lid., Auckland ond Wellingten.

Kempthorne Prosser & Co. N.Z. Drug Co. Ltd., Dunedin.

20540




THE TECHTRON AA-100
ATOMIC ABSORPTION
SPECTROPHOTOMETER
IS COMPACT, VERSATILE
AND FAST!

Here at last is a spectrophotometer that is easy to operate and fast
enough to determine most elements in a matter of secands! The AA-100
is compact too—now smaller |aboratories can have the

advantages of atomic absorption spectroscopy at low cost.

An interesting application of atomic absorption spectroscopy

is the analysis of sump oil from locomotives and heavy machinery. This
determines the amount of metal deposit so that the

engine wear can be assessed without stripping down. GABBEII & umm IITD.
The AA-100 gives fast, routine, accurate metal analysis every time—
invaluable in every medical, scientific, industrial and

agricultura! field. Spare lamps are always -available for

the AA-100 and sim#ar instruments:

Literature available . . . contact us now for further details.
Represented and Serviced by CARREL & CARREL LTD,

14 McDonald St., Auckland 3. P.0. Box 2102. Phone 869-124.
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If you have a laboratory . . . whether it's small
or large . . . research or industrial . . . whatever
the size or type, the N.D.A. can be of assistance to

you.

We stock a comprehensive range of analytical and
laboratory reagents, technical and industrial chemi-

cals, scientific apparaius and laboratory equipment.

CONSULT the N.D.A. in regard to your particular
requirements, we will be pleased to quote you on

an ex-stock or indent basis,

O

The National Dairy Association of N.Z. Ltd.

Thommdon Quay Beach Road
Wellington Auckland
P.O. Box 28 P.O. Box 1001
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New
pastures
for old

With fertilizers, selective weedkillers
and scientific advice, ICI has done
much to make pasture-tand more
productive. But some pastures—even
with a high fertility potential—still
grow nothing but weeds and coarse
grasses. ‘Gramoxone’ (paraquat},
latest discovery of ICVs agricuitural
scientists, is changing this picture.
Applied by spraying, it destroys the
old sward but ceases to be active as
soon as it touches the soil.
Re-seeding with rich, lush grasses can
be carried out almost at once,
without ploughing, to give a fully
productive pasture.

Almost every day something new
emerges from ICl—a new chemical
ar a new technique that enables
some essential task to be carried out
more quickly, cheaply or efficiently.
The largest chemical manufacturer in
Europe, IC! spends £19 million a
year, in Britain alone, on research
and development.

A world-wide markefing organization.
brings the results of this unique
scientific effort to industry, agriculture
and medicine everywhere.

IMPERIAL CHEMICAL INDUSTRIES (N.Z.) LTD.

3918




MORE FOOD FOR MORE PEOPLE

All over the world, Shell are helping to increase the quality and yield
of a wide variety of crops — with insecticides, fungicides, herbicides
and nematicides.

The Shell range of products gives effective, economical crop pro-
tection, helping to provide more food for more people.

And Shell’s laboratories work constantly to develop new chemicals
to help feed the people of tomorrow; chemicals to control resistant
insect strains; chemicals to free crops from the encroachment of
weeds; chemicals to protect crops more efficiently.

For details of Shell's wide and increasing range of agricultural products

contact the Chemicals Department, Shell Oil New Zealand Lid,
Wellington.

Shell Chemicals

-
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growing
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IWD'S growth over the past seven years has been tremendous—as a result we now have unparalleted need
for qualified personnel. We have openings for graduates in research, guality control, develdpm?nt, process
control, marketing, sales and advisory services. Programmes range from weed and pest control to.veterinary’ ..’
products, from detergents to fumigants. If you're a science graduate this is what the IWD group of com-
panies has to offer: # Employment in a position of status. % A position of satisfactory work content —
on programmes where there are problems to salve and something to really get to grips with. |
* Work with distinguished colleagues  %.The opportunity to continue academic study. - % Good
prospects for the future. * A satisfactory remuneration’ during the induction period —as weli

as later. If you're inferested drop us a line. 5Thé a.a'drgs‘s is The Secretary, Ivon Watkins—Dowlthd-:., .
Box 144, New Plymouth. S T : T ST : A

THE IVON WATKINS-DOW GROUP OF COMPANIES




THE SP800 SETS

Your most demanding analyses can be
carried out automatically by the Unicam
SPB0C System. Tedious repetitive work
can be completed through the day or
night with unerring precision. Just one
SP800 increases your working capacity in
ultraviolet and visible spectrophotometry
several fimes over, providing automatic
recycling through any wavelength range
and avtomatic sample changing.

THE PACE

If your interest lies in reaction kinetics

or flow-through systems the double-beam
SP800 is a vital research aid—examining
four saumples with four reference materials
completely automatically ot present time
intervals. Absorbance is recorded at

fixed wavelengths or through any range

of wavelengths by preselected programme.
Yau will get more information from more
samples with far less effort using the SP80O.

UNICAM

PRECISION
SPECTROPHOTOMETERS

Send for details today.

Scle N.Z. Distributars:

GEO. W. WILTON & CO. LTD.

P.O. Box 347 P.O. Box 9071, Newmarket
WELLINGTON AUCKLAND




NEW
ANALYTICAL
BALANCES

Fulfilled! o long cherished

wish of chemists and their

assistants.

Mettler Madels H10T and H20T
with outomatic pre-weighing
facility optional [H10TW)

Compact digital indication to
I S 0.1 mg. HIOT,

and 0.01 mg. H20T.

Rapid Taring in full weighing

range of 160 grams

Automatic blacking of built-in

weights when beam is released

Weight switching indicator
and fitling guide

The Mettler automatic pre-weighing facility (H10TW) supplies the gram value
in seconds. Place object on the pan — determine gram value with pre-weighing
facility — dial weights — release and read result.

.o It simplifies and speeds up weighing.
Impressive additions to the already well known Mettler range of balances.

Exclusive New Zealand Agents . . .

WATSON VICTOR 1.TD.

AUCKLAND, WELLINGTON, CHRISTCHURCH, DUNEDIN

QAVID ¥. JOMES LTD.




