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Integration, a feature in the
latest Varian Techtron atomic
absarption spectrophotometers,
Models 1100/1200, provides
precise, unambiguous readout
of data and eliminates operator
error.

The Models 1200 (digital readout)
and 1100 (meter readout) are
simple, compact and ideal for
high volume routine anaiyses.

Other features include:

readout: Model 1100 has
10 cm clear, open scale
meter giving linear presentation;
Model 1200 has four digit readout
up to 99849,

scale expansion from 0.3 X to
50 X in concentration mode.
peak readout system '
measures peak absorbance
— this feature is especially-useful
for short-duration signals such as
those encountered with the ¢arbon
rod atomizer.

choice of two integration
periods (3 or 10 seconds);
integrated results can be displayed
indefinitely.

curvature correction permits
direct linear readout in
concentration units over the entire
0-2.0 absorbance range.

automatic zero adjustment
corrects for baseline drift.

the

decision

push-button controls for
instant selection of operating
modes — absorbance, coricentra-
tion, % transmission, flame
emission.*

push-button flame ignition
with safety-interlocked
nitrous oxide-air changeover
These features allow for simple
and highly efficient operationin
the routine laboratory situation.

@varian techtron

Only avaitable from

WILTONS

AUCKLAND WELLINGTON CHRISTCHURCH DUNEDIN
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advances in
analytical chemistry

Increasingly exacting demands of modern * inctuded. The results of several years' work
lab. techniques. The advances in analyiical revising and improving analytical procedures.
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CONFERENCE 1972
Welcome to Wellington

Wellington. To residents outside the capital
city what does this name bring to mind?
Perhaps thoughts of hurried travel; of Head
Offices and central committee meetings; of
lobbying for money or equipment; of politics,
papers and people. Travel to Wellington is
often more in the class of a necessity than a
pleasure. However, the Wellington Commit-
tec has endeavoured to arrange a programme
which will make your attendance at the 1972
Conference both a necessity and a pleasure.

The Wellington-Lower Hutt area contains
a particularly high population of chemists,
and about one quarter of the approximately
one thousand total NZIC members work
here. The Wellington Conference therefore

gives an unusually good opportunity for meei- -

ing with fellow chemists at Sessions and later
in their laboratories. The Conference this
year has a compact programme contained
within three days. Within this time there s a
programme of strong review papers in several
areas of chemistry, together with papers
selected from the best of New Zealand re-
scarch in  particular fields. The opening
speaker will be the Minister of Science, the
Hon. L. W. Gandar, and there will be
several distinguished overseas visitors at the
Conference, including our special guest lec-

wrer Professor ]J. O'M. Bockris, a world
figure in electrochemistry.

The general plan in the Conference is to
give N.Z.I.C. members the opportunity of
getting up-to-date with modern developments
in various chemical disciplines. Tt is a Con-
ference planned for chemists rather than for
public relations. A good variety of research
papers have been offered and will be pre-
sented within a series of concurrent Sessions
on the Wednesday. There are several social
functions to keep the atmosphere relaxed.

Several of the Specialist Groups of the
Institute have arranged special symposia,
These include Chemical Thermodynamics,
Organic Chemistry, Geochemistry, and Bio-
chemistry. Visits to laboratories on the Friday
are proving popular with those who have
registered already. You will be able to see
new techniques and equipment in the Gov-
ernment and University laboratories, and to
inspect industrial processes.

The Annual Conference is the feature of
the NZ.I.C. year. We hope that you find it
stimulating and entertaining.

A. J. ELus,

Conference Chairman.,
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CONFERENCE PROGRAMME

Circumstances have forced a number of
changes to the outline of the Conference Pro-
gramine as given in the second conference
circular, -

Professor E. N. Lightfoot was originally to
deliver the guest lecture on Tuesday, but as
he now has to return at an earlier date to
the U.S., Professor Bockris has been asked to
deliver the guest lecture, and Professor L. G.
Hepler of the University of Lethbridge,
Alberta, has been invited to deliver a review
lecture on Electrolyte Chemnstry.

Mr. J. E. Allan is unable to head the sec-
tion “Inorganic Analysis Today”, due to ill-
ness, and Dr. H. Keyser (V.U.W.) has
agreed to deliver the review lecture.

SYMPOSIA

The conference will be preceded on Mon-
day, 2ist August, by two symposia:

(1) ORGANIC CHEMISTRY
SYMPOSIUM
Those interested in the above symposium
should contact Dr. J. T. Craig, Department
of Chemistry, Victoria University of Well-
ington,

(2) CHEMICAL THERMODYNAMICS
SYMPOSIUM

The following tentative programme has
been arranged:

DR. A. G. WILLTAMSON (Chairman),
Dept. of Chemical Engineering, Canterbury
University: “Experimental Measurement of
Second Virial Coefficients of Pure Conden-
sable Vapours”. DR. D. V. FENBY (Secre-
tary), Department of Chemistry, Otago Uni-
versity: “Aromatic Fluorocarbon Mixtures™.
DR. D. E. JONES, Department of Chemistry,
Otago University: “Light Scattering in
Liquid Systems”. DR. P. J. McELROY, De-
partinent of Chemical Engineering, Canter-
bury University: “The Supercooling of

Water’”. DR. H. K. J. POWELL, Depart-
ment of Chemistry, Canterbury University:
“Protonation Reactions of some Polydentate
Basic Ligands”. DR. I. D. WATSON, De-
partment of Chemistry, Biochemistry and
Biophysics, Massey University: “Prediction
of Excess Properties of Mixtures using a Hard
Sphere Model”.

BIOCHEMICAL SYMPOSIUM

This will be held on Friday 25th, and will
combine members of the Biochemical Insti-
tute and those members of our Institute hav-
ing biochemical interests.

GEOCHEMISTRY

This group will meet on Wednesday 23rd.
Interested members will be given more in-
formation on registration.

ROYAL SOCIETY

The Royal Society of N.Z., under the aus-
pices of the National Committee for Chemis-
try, intends to convene a meeting during the
conference. This meeting is to discuss:

{a) The objccts and present achievemnents of
I.U.P.A.C. in relation to N.Z.

(b) The possibility of chemical companies
becoming  company  associates of

ILU.PAC

(¢} New Zealand national representatives on
1.U.P.A.C. commissions.

(d} Chemistry teaching in schools.

As it is unlikely that the N.ZI.C. Presi-
dent, Mr. K. E. Seal, will be able to attend
the conference, the above meeting may be
held instead of the Presidential Address. A
reception will follow. All delegates are
strongly urged to attend this meeting and
the carlier trades display activities.
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CONFERENCE SESSIONS
Guest Lecturer: ]. O'M. BOCKRIS (Flinders University, South Australia;
ABSTRACTS: SECTION A: SPECIAL SESSIONS — INVITED SPEAKERS

Note: Asterisk indicates the speaker for multi-authored papers.

ELECTROCHEMISTRY
Review Lecture:
L. G. Hepler {University of Lethbridge,
Alberta).
Research Papers:

G. A, Wright (University of Auckland).
S. I Smedley (Victoria University).

ELECTRODE PROCESSES ON METALS
G. A, Wright
Chemistry Department, University of Auckland

Electrochemical process industries in New Zea-
land include the manufacture of chlorine, hydro-
gen, aluminium and cuprous oxide; clectroplating
of Cu, Zn, brass, Ni, Cr, Cd and Ag; anodising of
aluminium; and electrolytic scwage treatment.
Electrochemical reactions are also involved in the
corrosion of metals; and many ships, pipelines and
other vulnerable structures are cathodically pro-
tected. Much New Zealand research on electrode
reactions has been concerned with trouble-shooting
or improvement of existing processes,

Mare fundamental work has been concerned
with the behaviour of freshly-cut surfaces on re-
active metals {University of Canterbury), diffusion
and detection of intermediates at rotating elec-
trodes (Victoria University), and the kinetics of
dissolution and passivation of metals (Universicy
of Auckland). The last mentioned studies have
invalved potentiostatic polarisation, cyclic voltatm-
metry and film growth experiments on Tl, Ni, Co,
Cu and Bi electrodes.

On actively disselving metal surfaces, adsorbed
intermediates of low valence play a key role (NIOH
on Ni, Cu* on Cu, BIOH on Bi). The addition of
adsorbable species generally has a marked effect
on the reaction rate, particularly if there is a strong
tendency to co-ordinate with the dissolving metal
atom. Thiourea adsorbs strongly on bismuth and
changes the mechanism, while chloride, bromide
and lodide catalyse the anodic dissolution of nickel.

On a passive metal surface a flm of oxide
(Cu2O on Cu) or similar compound (BiOCI on
Bi) acts as a protective coating for the surface.
Film growth and dissolution are controlled by the
puint defects present in the film, usually cation
vacancies, electrans, or electron holes, The motion
of these defects requires a high electric field, but
the incorporation of impurity ions can increase the
conductance,

RECENT DEVELOPMENTS IN EQUILIBRIUM
AND NON-EQUILIBRIUM THEORIES OF
‘TONTC LIQUIDS
5 L Smedley

Victoria University

For the purpose of this discussion an “lonic
Liquid” will be.defined as a liquid compased purely
of ions. o

During the past 12 years there has been an
intense world-wide research effort into the proper-
ties of ionic liquids. Thus we now have quite a
detailed knowledge of the effects of temperature,
pressure and composition on the transport proper-
ties of glass-forming and non glass-forming ienic
melts. Among the thermodynamic properties that
have been studied are heat capacities, compressi-
bilities, phase equilibriae and excess functions of
mixing. However, despite this wealth of informa-
tion, theoretical attempts to account for the ob-
served properties of ionic liquids are sall very
najve, as is the case for all types of liquids. In
view of the many theories that have been applied
to ionic liquids, the discussion will briefly outline
some of the more successful attempis. These include
the conformal solution theory, the significant struc-
tures theory for both equilibrium and non-equili-
brium properties, and the kinetic theory of trans-
port in liquids.

FOOD CHEMISTRY

Review Lecture:
E. L. Richards (Massey University).
Research Papers:
C. L. Davey (M.LRILN.Z).
3. A, Heatherbell and J. R. Surawski
{ Plant Diseases Division, D.S.T.R.}.
. Wong and C. B. Johnson

THE BIOCHEMISTRY OF THE COLD
SHORTENING OF MEAT
C. L. Davey
Meat Industry Research [nstitute. Hamilton

Muscle, unlike other animal tissue, lives on for
a period after death and can be stimulated to
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contract until the state of rigor mortis is achieved
some 18-24 hours post mortem. Muscle is tough-
ened by being shoctened and depending upon the
degree of contraction can be so tough as to be vir-
tually inedible.

Pre-rigor chilling is one quite unexpected way of
stimulating a muscle to contract. This cold shorten-
ing phenomenon is therefore of considerable econo-
mic importance since chilling and freezing of pre-
rigor carcasses are essential aspects of efficient meat
processing in New Zealand. As a first step in find-
ing means for overcoming cold shortening, back-
ground biochemical information on the pheno-
menon has been obtained,

The biochemical changes of cold shortening are
the same as those in normal physiological contrac-
tion, Adenosine triphosphate is split to supply the
energy for the shortening and as expected the split-
ting ratc increases with the muscle doing work
against an external load. Adenosine triphesphate
breakdown is initiated by calcium jons. In relaxed
muscle these are stored in the sacs of the sarcoplas-
mic reticulum surrounding each fibril.

An active caleium pump ensures the storage of
all calcium ions within the sacs and therefore main-
tains the relaxed state of muscle. On activation of
a muscle the pump fails to prevent the discharge of
calcinm ions from the sacs to the muscle fibrils
which therefore contract. The temperature co-
cfficient of pumping activity is large meaning that
pumping is greatly reduced at low temperatures.
Under these circumstances pumping is presumed
to be so weak that leakage of calcium ions to the
fibrils cannot be prevented. The fibrils therefore
cold shorten.

GLC DETERMINATION OF SUGARS AND

NON-VOLATILE ORGANIC ACIDS IN

NEW ZEALAND GROWN SUB-TROPICAL
FRUITS

D. A. Heatherbell* and J. R. Surawski
Plant Diseases Division, D.S.I.R., Auckland

It is useful to have rapid and convenient meth-
ods for separating, identifying and quantifying
acids and sugars, and for deterrnining their dis-
tribution characteristics in fruit and fruit products.
This information can aid adulteration investiga-
tions, the nutritionist, the processor and the tax-
onomist. A rapid method for extraction and deter-
mination of non-volatile organic acids and sugars
by gas liquid chromatography (GLC) of their eri-
methyl silyl (TMS)} derivatives was developed.
From cthanolic fruit extracts, acids were precipi-
tated as their lead salts and the sugars in the re-
maining supernatant partitioned into aqueous meth-
anol. These preparations, with suitable internal
standards, were dried and converted to their TMS
derivatives for GLC. Sugars and acids identified

and quantified include (figures in parenthesis
represent percentage on a fresh weight basis) :

Chinese gooseberry: Glucose (3.8}, fructose (2.4),
sucrose (1.3), citric (1.1}, quinic (0.9), malic
(0.5}, ascorbic (0.07), glucuronic (0.08}, and
traces of sorbitol, oxalic, succinic, fumaric and
shikimic acids.

Tamarillo: Glucose (1.0), fructose {0.8), sucrose
{2.7), citric (2.1), malic {(0.1), quinic (0.01),
and traces of ascorbic, aspartic, cinnamic and
p-coumic acids,

Feijoa: Glucose {1.2), fructose (0.7). sucrose
(4.5}, inositol (0.05), citric (0.8}, malic {0.2),
quinic {0.01), glucurenic (0.02), and traces of
ascorbic, oxalic, fumaric, and p-coumaric. In
some instances identification was confirmed by
thin layer chromatography or mass spectro-
metry,

Application of the method to maturity studies on
these fruits and to processed products is discussed.

MUTTON FLAVOLR
E. Woang* and C. B. Johnson
Applied Biochemistry Division, D.S.J.R.,
Palmerston North

Although lamb and mutton are highly accept-
able in countries such as Britain and New Zealand,
they are not favoured in most other countries.
Their low popularity has been attributed to the
characteristic odour produced on cooking. At
Applied Biochemistry Division, rescarch is under-
way to characterise the undesirable odours of
conked sheep meats.

Starting with the assumption that fats play an
important role in producing the distinctive flavour
of sheep meats, we have succeeded in isolating
samples of volatile materials possessing the charac-
teristic odours by distillation of sheep fats. The
samples have been further fractionated and at
least two fractions have been found to have dis-
tinctive smells that could contribute to the “sheep”
odour.

Gas chromatography of the ‘‘sheep smelling”
fractions has separated these into many components
and the undesirable odours can be detected by nose
in the course of analysis. Further resolution of the
camplex mixture awaits application of more sophis-
ticated hizh-resolution gas chromatographic tech-
nigues and attempts have to be made to estahlish
the significance of individual peaks to the total off-
flavour profile. Study of the chemical nature of
these odour components, at the level of complexity
and sensitivity involved, requires the technique of
combined gas chromatography-mass spectrometry.
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STRUCTURAL DETERMINATIONS
IN CHEMISTRY

Revtew Lecture:
E. Sinn (Victoria University).
Research Papers:

W. T. Robinson (University of Canter-
bury).

W. C. Tennant {Chemistry Division,
DSIR.).

G. A, Bowmaker and R. Whiting (Uni-
versity of Auckland),

THE USE AND USEFULNESS OF SINGLE
CRYSTAL X-RAY STRUCTURE ANALYSIS
Ward T. Robinson
University of Canterbury

The 196(0’s saw incrcasing applications of this
technique to structural problems in many areas of
research chemistry. Combination of automatic dif-
fractometers with large fast computers, and suit-
ably trained personnei, will ultimately result in
service laboratories for recording and analysing
X-ray reflection intensities. Presently commercial
service is not viable because real costs are far be-
yond most research budgets for “outside work™.
However, honest costing of man hours and instru-
mentation would show many classical and spectro-
scopic structure investigations even more expensive,
and certainly less definitive, than modern X-ray
analysis.

Presently excellent facilities for this work exist
in local university and Government iaboratories and
expanding research collaborations span many areas
of contemporary academic interest. These will be
illustrated by reference to some cxciting investiga-
tions currently under way in New Zealand.

SOME STRUCTURAL APPLICATIONS OF
ELECTRON SPIN RESONANCE
W. C. Tennant
Chemistry Division, D.S.T.R.,, Wellingion

The ESR experiment is briefly described with
particular reference to the spectra obtainahle
{rom transition ions in crystalline environments.
The relations between the ESR parameters and
crystallography are briefly considered and the use
of the paramagnetic ion as a sensitive probe o
investigate site symmetry, site occupancy and site
distertion discussed. The sort of information ohtain-
able from observation of “fine” structure and
nuclear and ligand hyperfine structure is also
bricfly covered. :

101

The principles discussed are illustrated by re-
sults from recent scudies involving Mn?* ions in a
natural single crystal of the mineral tremolite and
also from a series of Mn(111} dithiccarbamates.
Finaily, in more detail an ESR spectrum from an
“unknown” paramagnetic species in a tetraethyl-
thiouram crystal is analysed to illustrate how one
identifies the species and locates it in the crystal.

For paper hy G. A. Bowmaker and R. Whiting
please sec page 105.

THEORETICAL CHEMISTRY

Review Lecture:
L. F. Phillips (University of Canterbury).

Research Papers:
R. G. A R. Maclagan (University of
Canterbury).

B. M. Peake (University of Otago).
R. W. Olliff (University of Auckland).

VALENCE-BOND" STUDES OF AH.
MOLECULES
R. G. A. R. Maclagan
University of Canterbury

A computational procedure for performing val-
ence-bond calculations using the Prosser-Hagstrom
biorthogonalisation technique will be outlined, A
comparison will be made with the molecular-orbital
S5CF method. The results of minimal Slater basis
set calculations on BeHz, HaO and CHz will be
discussed. The results of “full” valence-bond caleu-
lations, molecular orhital calculations, valence-hond
calculations neglecting ionic structures and caleula-
tions using the perfect-pairing and resonance ap-
proximations will be compared. The hehaviour of
hybrid orbitals as a function of bond-angle will be
discussed. They are found to continue to point in
approximately their equilibdum directions and not
to closely follow the hydrogen nuclei as the hond
angle is varied.

MO CALCULATIONS OF SPIN DENSITIES
FOR SOME ORGANIC RADICAL TONS
B. M. Peake
University of Otago

The ESR spectra of some peri-alkyl substituted
naphthalene radical jons have been successfully
analysed in terms of certain hyperfine coupling con-
stants. Theoretical caleulations of spin densities in
thes species have been made using simple Huckel
and SCF MO theory, and these will be discussed
in terms of the observed coupling constants.
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CORRELATON ENERGY AND TERM
SEPARATTIONS OF 3dn ATOMS AND TONS
R. w. Olif
University of Auckland

Spectroscopic term separations of 3dn atoms and
ions are always calculated, even at the Hartree-
Fock limit, to be somewhat greater than the ob-
served separations, the discrepancy being attributed
to correlation effects in the 3df electron configura-
tion. A technique for calculating this effect will be
outlined.

The results show that the correlated Slater-
Condon Parameters (Fk) which determine the
term separation are related to the Hartree-Fock
calculated values (FK) by the relations

o0
k
F = const. &
o0
k k B
F =TF + A+ —
00 .

where « is the effective nuclear charge seen by the
d-electrons, and A and B are constants. Semi-
empirical evaluation of A and B allows us to cor-
rect the calculated Fk {or the effects of electron
correlatian. oo

INORGANIC ANALYSIS TODAY

Reuview Lecture:
H. Kevser (Victoria University).

Research Papers:

J. Aggett (University of Auckland).
J. Rogers (NZF M.R.A. (Inc.)).
N. E. Whitehead {I.N.S., D.S.I.R.).

ANALYTICAL APPLICATIONS OF
SCHIFF BASES

J. Aggett
University of Auckland

The combination of solvent extraction procedures
witll analytical techniques such as spectrophoto-
metry frequently enhances both the selectivity and
sensitivity of the basic procedurc. 1n this respect
studies on the solvent extraction of inorganic
cations by quadridentate Schiff Bascs have re-
vealed a number of systems of analytical interest.
The results of investigations on these will he dis-
cussed to illustrate the use of solvent extraction in
combination with spectrophotometry, atomic ah-
sorption spectroscopy, and spectrofluorimetry.

SOME APPLICATIONS OF THE FLUORIDE
ELECTRODE IN FERTILISER RESEARCH
J. Rogers
N.Z. Fertiliser Manufacturer’s Research

Association

The classical method of Willard and Winter
(1933} for the determination of fluorine in phos-
phate rocks and fertilisers, which involves first
separation by distillation followed by analysis, re-
quires considerable experimental skill and time
even when recent colorimetric techniques are used,
such as the lanthanum alizarin fluorine blue pro-
cedure. Solutien in dilute acid followed by analysis
with the fluoride electrode provides an accurate
and rapid alternative to this traditional method.
(Evans, Hoyle and Macaskill, New Zealand Journal
of Science 143, 1970; 851, 1971).

The pF ion activity-concentraiien relationship
of the fluoride electrode will be compared and
contrasted with the glass electrode measurement
of pH. 8Since 1968 the flucride electrode has been
used at The New Zealand Fertiliser Manufacturers’
Research Association as follows:

1. To determine Ruorine in phosphate rocks and
phosphate fertilisers, fluorine in gaseous and
liguid effluents from superphosphate manufac-
ture and Huorine in herbage.

2. In a study of the vapour pressure of solutions
of HF and HgSiF(;.

3. To study ways of increasing the recovery of
fluorine during superphosphate manufacture.

Results will be summarised and some problems
encountered discussed.

THE USE OF PROTON INELASTIC
SCATTERING AS AN ANALYTICAL
METHOD
N. E. Whitehead
IiNS., DSIR.

Proton inclastic scattering, a new method of
non-destructive instrumental analysis, relying on
excitation of nuclear energy levels, was used for
chemica! analysis of a number of samples and sur-
faces. Volcanic ashes gave analysis figures in the
range 3-4% Na, 9-16% AlaOuy, and 300-900 ppm
F. Corresponding means for a rather heterogeneous
dint were 630 ppm, 0.23%, and 210 ppm. Silica
proved difficult to determine due to a non-linear
calibration curve. Qualitative examination of a
“space ball” showed the presence of titanium,
vanadium and aluminium. Using the technique,
leaching was demonserated in the surface layers of
some human fossil remains from Australia, indi-
cating which sections were unlikely to give reliable
C-14 dates. '
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MODERN ORGANIC ANALYTICAL
METHODS

Review lLecture:

I. R. C. McDonald (Chemistry Division,
D.S.IR.).

Research Papers:

M. Lever (Green Lane Hospital).

J. W. Blunt and M. H. G. Munro (Uni-
versity of Canterbury).

A. W. Missen and H. M. Stone (Chem-
istry Division, D.S.I.R.}.

ANALYSIS OF SOME DRUGS BY FORMATION
OF FLUORESCENT CHELATES WITH
CATIONS IN NON-AQUEOUS SOLUTION

M. Lever
Pathology Department, Green Lane Hospital

Analytical techniques used in clinical labora-
tories must be suitable for batch processing of
samples and must be able to give rapid and reiiable
results in the hands of unsupervised technical staff.
For analysis of low levels of drugs in body fluids
the following fluorometric technique is convenient.

The drug itself or a fluorescent derivative is
extracted and the derivative extracted into a suil-
able fiuorescenc reagent in a stoppered tube that
also serves as a fluorometer microcuvette. Many
drugs or drug derivatives form fluorescent chelates
with non-transition metal cations, and these
chelates are exceptions to the generalisation that
maximum fluorescence is obtained in solvents that
do not favour hydrogen bonding. Fluorescence re-
sponses are high in ethanediol, a sclvent available
(ree of fluorescent impurities. Ethanediol is immis-
cible with amylacetate which is a suitable extrac-
tion solvent.

Analytical procedures for tetracycline and rifo-
mycin antibiotics, and for isoniazid, will be de-
scribed. The drug (or the hydrazone with pentan
24 dione of isoniazid) is extracted into amyl
acetate and back-extracted into an ethanediol solu-
tion conlaining magnesium ion (tetracyclines and
riformycins) or zinc jon (isoniazid). Using 0.1 to
0.5 ml serum, levels less than 10% of the minimum
cffective level can bhe determined in serum.

RADIOCHROMATOGRAM SCANNING
J. W. Blunt* and M. H. G. Munro
University of Canterbury

T'he technique of radioscanning of thin-layer and
paper chromatograms will be described. The use of
this technique in such diverse applications as re-
action mechanism studies, auantitative analysis and
the study of biosynthetic pathways will be discussed.

3

103

ALCOHOL ANALYSIS BY THE HEADSPACE
METHOD
A. W. Missen and H. M. Stone*
Chemistry Disision, D.S.I.R.

A brief account will be given of the development
of glc headspace analysis, and its application to an
automated determination of alcohol in blood. The
optimisation of glc conditions, and the relative
merits of using internal or external standards will
b discussed.,

BIOCHEMISTRY

Revtew I_.eatu(e,.: .
R. . Batt { Massey University).

Research Papers:

A, M. Robertson {University of Auck-
land)

G. G. Midwinter (Massey University).

P. A. Sullivan {University of Otago).

ENERGY METABOLISM IN BACTERIA
A. M. Roberton
University of Auekland

Siudying the mechanism and efficiency of bac-
terial ¢nergy conservation is more difficult than
studying analogous systems in animals. Whilst
animal mitochondria can be isolated in an intact
form, bacterial cell-free material carrying out oxi-
dative phosphorylation is always partly degraded.

In aerobic bacteria, ATP formed by oxidative
phosphorylation has recently been measured in
P
intact cells. — ratios (moles ATP per atom oxygen)
O
were comparable to those of animal mitochondria,
and higher than in bacterial cell-free systems.
Nevertheless, it is likely that many bacteria do
P
have low — ratios in vivo due to their possessing
O
fewer coupling sites, loose coupling, branched clec-
tron-transfer chains, ctc.

Anaerobic bacteria usually olitained their energy
by fermentation (though anaerchic oxidative phos-
phorylation is used by a few bacteria). Studies on
ATP production mest frequently involve measurc-
ments of growth yields ¥ (gm. dry wt, of bacteria
divided by moles of substrate degraded}. Y is re-
latedd to the ATP formed by a factor Yare (gm.
dry wt. per mole ATP)., The conditions under
which Y should be measured, and the corrections
necessary will be discussed. It is of interest that
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some exceptions have been discovered which do not
conform to the empirical finding that Ysre is rea-
sonably constant for all different types of bacteria.
The reason is not understood.

THE USE OF MASS SPECTROMETRY IN THE
DETERMINATION OF THE PRIMARY
STRUCTURE OF PROTEINS
G. Midwinter

Massey University

Recent studies have extended the uscfulness of
low resolution nass spectrometry as an aid in the
determination of the primary structure of pro-
teins. In an investigation of the sequence of the
microbial enzyme ribitol dehydrogenase: MWt
35,000, 51% of the total structure was obtained by
mass spectrometry. Peptides suitable for mass spec-
trometry were obtained by limited protealysis of
the carboxymethylated enzyme followed by gel fil-
tration and ion-exchange chromatography.

Volatile derivatives of the peptide mixtures were
made by N-acetylation and permethylation and the
sequence of the peptides was determined on an
AET MS302 using the direct insertion probe. .

Madification of the permethylation procedure
permitted the sequencing of peptides containing the
previously dificult amino acids histidine and
methionine,

The procedures used and the results ohtained to
date will be deseribed.

THE REACTION MECHANISM OF
L-LACTATE OXIDASE
P. A, Suilivan
University of Otago

The flavoenzyine 1-lactate oxidase catalyzes the
following reaction:

L-lactate + Ov —— acetate + CO» + H.O

The ohject of this investigation was te describe the
calalytic mechanism of this enzyme and to con-
parc the general properties with other flavoenzymes.

1. Anaerchic experiments using the stopped-fHow
system have shown that lactate oxidase reacts
rapidly with substrates such as L-lactate,
B phenyl-L-lactate, l-a-hydroxy-#-methylvaler-
ate and L-e-hydroxyisovalerate to form an
intermediate which decays slowly to form the
fully reduced flavoenzyme.

2. The rate of formation of this intermediate and
the rate of the reaction of the intermediate
with molecular oxygen are fast enough to be
involved in the catalytic eycle.

3. The intermediate detected by stopped flow
studies can also be produced by mixing anacro-
bic solutions of reduced enzyme with the cor-
responding keto-acid.

4. Free peroxide is not formed in appreciable
quantities during catalysis.

3. Recent progress in the general understanding
of favoenzyme catalysis suggests that the pri-
mary steps proceed via an ionic mechanism 1.2,
This could involve the formation of a flavin.
substrate adduct followed by thie abstraction of
aH of the substrate as a proton.

. L. E. Brown and G. A Hamilton. J. Am. Chem. Soc.,
(1970) 92, 722;.

C. T. Walsh, A. Schophbrunn and R. H. Abeles, 1.
bial, Chem. (1971) 244, A8§5,

N
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ABSTRACTS: SECTION B: GENERAIL SESSIONS (CONTRIBUTED)

INORGANIC CHEMISTRY

INFRA-RED STUDIES OF OXYGEN
ADSORBED ON EVAPORATED
GERMANIUM FILMS

A, Metcalfe
University of Canterbury

An experimental method has been developed for
the observation of molecules adsorbed on ger-
manium surfaces. The interaction of oxygen with
evaporated Ge fihns has been investigated, and the
ohserved spectra interpreted in terms of the pre-
liminary formation of Qs  over bare surfaces with
subsequent formation of Ge-O-Ge, and the ideati-
fication of interstitial oxygen during growth of
thick oxide layers following the formation of
Ge-O~ in the surface.

ADSORPTION OF S0. FROM THE
ATMOSPHERE ON TO 1RON
J. R. Duncan
University of Auckland

[ has been suggested thar sulphate nests are
formed in corrosien of iron in atmospheres con-
taining SOu by the diffusion of adsorbed 8O, or
sulphate from SOa{ads), through the electrolyte
layer on the surface to anodic areas. Adsorption of
380y from a controlled atmosphere on to high-
purity, rust-free iron, followed by autoradiography
illustrates that there is adsorption at particular
points on the iron surface even under conditions
when the solution layer on the surface might be
expected to be too thin to support the proposed
diffusion process.

Simnilar experiments using potentials of 41, zcro
{earth) and —1 Volts on samples of iron exposcd
t0 an atmosphere containing sulphur dioxids
showed no difference in adsorption between the
three samples, and the adsorption at isclated sites
noted ‘previously still occurred. These were inter-
preted as meaning that the low potentials applied
here, which will be comparable to thase generated
m the corrosion cell, were not sufficient to affect
adsorption from the atmosphere.

It i1s known that many types of oxides and
hydroxides are present on a still-shiny iron surface.
[t is suggested that a possible explanation for the
observed effect is preferential adsorption of SO
onto one particular type of oxide.

INVESTIGATIONS OF STRUCTURE AND
BONDING IN HALOCUPRATE(D
COMPOUNDS BY N.Q.R. SPECTROSCOPY
G. A. Bowmaker® and R. Whiting
Univessity of Auckland

The naturally oceurring isotopes of copper, 63Cu
and 65Cu, both have nuclear spin | = 3/2, and
are therefore capable of giving rise to nuclear
quadrupole resonance in' the presence of’an eleciric
field gradient, The symmetry of the metal site in
copper complexes is very often low enough two
allow the appearance of a non-vanishing feld
gradient, but in spite of this, very little work
appears to have been done on copper n.qr. to
date. Cu(l) complexes are particularly interesting
for an n.gr. study, since the different bonding
theories which have been proposed for di0 com-
plexcs in the past predict quite differeni values for
the field gradient at the copper nucleus.

We have studied the halogen and copper n.q.r,
of compounds containing the discrete halocup-
rate(I}) ions CuCls”, CuBry”, and Cuyls2". The
inforination concerning structure and bonding in
these ions which can be obiained from the n.g.r.
spectra will be discussed. A tetraliedral structure
for the previously unreported CuyJg2™ jon is pro-
posed, and an analysis of the results for the linear
CuCls~ and CuBr.™ ions suggests that the feld
gradient at the copper nucleus is dne to a partial
d orbital vacancy.

DETERMINATION OF WEAR METALS IN
ENGINE OILS BY ATOMIC ABSORPTION
WITH A GRAPHITE ROD ATOMIZER
R. D. Reeves

Massey University

The analysis of used engine oils for traces of
metal particles in 0.1-50pg cm™3 concentrations has
been used for some years as a means of identifying
normal and abnormal engine wear. Atomic absorp-
tion bhas been extensively used for this purpose,
although there is inconvenience and loss of sensi
tivity, because of the need to dilute the oils with
an organic solvent before they can be aspirated
into a conventional burner.

This paper discusses the use of direct atomization
of micralitre samples of oils from a cavity in a
graphite rod. The concentrations of Ag, Cr, Cu,
Fe, Ni, Pb, and Sn have been determined in maore
than twenty Jet-engine and reciprecating-enginc
oils taken from the U.S. Air Force Spectrochemical
Oil Analysis Program (5.0.A.P.) during the period
May 1969-December 1971, This enabled a conpari-
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son to be made with results ohtained for fame
atomic absorption in the laboratories participating
in S.0.A.P. The results for Ag, Cu, Fe, Ni and Ph
were almost all within one standard deviation of
the flame atomic absorption mean wvalues. The
graphite rod atomizer gave values for Cr that were
60-70% higher than those found with an air-
acetylene flame. Most of the Sn concentrations
were near, or below, the levels detectable with flame
atomization.

The graphite rod atomizer provides a useful
alicrnative to flame atomization for this type of
sample, offering better sensitivity with a smaller
sample, combined with greater speed and ease of
handling.

PHYSICAL CHEMISTRY

THE STABILITIES OF CARBONIUM IONS
L J. Miller
Chemiséry Division, D.S.I.R.

An empirical bond energy scheme for carbonium
ions is derived which gives good agreement with
experimental values for some primary, secondary
and tertiary fons. [f the chemical bonds are con-
sidcred as polarizable, the bond energy scheme,
and some reactions of carbonium ions, can be
ratiopalised solely from the application of classical
clectrodynarnics. As examples it is deduced that
dienylic ions are less stable than the cyclopentenylic
ions and cyclohexentenylic ions. It is also shown
that the activation energies for the cyclization of
dienylic jons is largely composed of electrostatic
repulsion between the equally charged ends. While
the results are mainly applicable for the gas phase
an approximate discussion of solvation energics
shows that, while all C-C bonds stabilise a carbon-
ium ion centre to a greater extent in the gas phase,
a methyl will stabilise. positive charge to a greater
cxtent than, say, on ethyl in aqueous solution if
the positive charge is less than 0.6e. That is, the
Baker-Nathan order is predicted in solution if the
charge is delocalised. It is concluded that the con-
cept of hyperconjugation is unnccessary for a
deseription of carbonium ions.

INTRACELLULAR pH
Sharon F. Hannan
Untversity of Auckland {Student paper)

For some years there has been a controversy
over the interpretation of measurements of intra-
cellular pH, in that the value 7.0 calculated from
the distribution of a weak acid is one whole pH
unit higher than that derived by inserting a pH
sensitive microelectrode into the cell.

Various explanations have been proposed o
account for this discrepancy:

{a) Heterogeneity of the cells;

(b} A large difference in liquid junction potentials;
(c) Errors in measuring extracellular volume; and
(d) Binding of the acid by cell proteins.

None of these in itself could account for such a
large difference. In order to estimate the magni-
tude of the first I am developing a weak base to
be distributed across the membrane, thus giving an
independent estimate of the heterogeneity.

[t has recently been suggested that the water
inside cells 15 surface-oriented rather than bulk
phase. Thus, the intrinsic structuring of the water
is enhanced, the energy of water-structure-making
ions s increased, and that of water-structure-
breaking ions is decreased.

If the H* ion Is considered a water-structure-
maker, as much evidence suggests, then the appar-
ent discrepancy between the two pH measurements
can be resolved.

THE ELECTROCHEMICAL BEHAVIOUR
OF TRANSITION METAL IONS TN AN
ALUMINOSLICATE GLASS
I. W, M. Brown

Victoria University (Student paper)

Aluminosilicate glasses, formed by quenching the
clay mineral kaolinite (Alp04.2510:.2H20) from
high temperatures, can be devitrified by reheating
to 950°C. Transition metal ions may be placed in
well defined sites in the glass by fusion of the
appropriate metal oxide in the melt, resulting in
some unusual oxidation states and magnetic pheno-
mena,

A study of the behavieur of these glasses in a
d.c. clectric field has shown (a) the dopant ions
migrate to the cathode, enhancing the recrystalliza-
tion of mullite and cristobalite in that region; dif-
ferent products are formed at the anade and
cathode faces.

(b) At temperatures up to the recrystallization
temperature the major conduction process is elec-
tronic while at higher temperatures ionic conduc-
tion becomes much more significant.

These experimetns suggest that solid state elec-
trolysis techniques might be useful for controlling
ton migration and phase separation in diffusion-
doped semiconductors and synthetic gemstones. and
for separation and analysis of metal ions in solids.

A KINETIC APPLICATION OF
ION-EXCHANGE SEPARATIONS
Claire Couldwell
University of Canterbury {Student paper)
As part of a programme to investigate the mode

of acid hydrolysis of some analogous cobale(TIT}
and chromium(1Il) complexes the rate of halide
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release from some tetraamines has been studied in
acid solution. One technique that has been used in
the course of this work is that of ion-exchange
chromatography, Some of the fundamental pro-
perties of ion-exchange resins and the mechanisms
of ion-exchange separations will he discussed. The
experimental conditions chosen in this research
will be described along with the reasons for using
the particular type of column, the cation-exchange
resin, and the column length. The general tech-
nique of ion-exchange chromatography will then be
applied to a kinetic problem. An experiment will
be described in which a primary hydrolysis study
of a chromium(III) tetraamine in acid solution
has been made using a modification o fthis method.
The reasons for tackling the problem in this way
will be discussed as will the significance of the
results,

THE PROPERTIES OF COLLOIDAL
PARTICLES FROM STUDIES OF
LOW AREA SYSTEMS
A. G. Langdon

University of Waikato

The study of colloidal systems is often made
tedious and uncertain by the procedures necessary
to separate the colloidal phase from the suspend-
ing media. Thus techniques were developed to
render the properties of individual particles acces-
sible to direct investigation. This has been achieved
by adsorbing a monolayer (or less) of the particles
at an inert intcrface,

The system used for these studies was the mica-
hydrous iron (TIl) oxide system. Working with
such systems it is essential that adequate precau-
tions be taken to avoid contamination. Electron
microscopy showed that treatment of a clean mica
surface with a hydrous iron (I11) oxide suspension
resulied in the adsorption of a monolayer of
spherical particles 5-10 nm in diameter. [sotope
dilution studies were used to construct sorption iso-
therms for sorption from P-32 labelled phosphate
solutions. At the highest phosphate concentrations
employed, Fe:P ratios approaching unity indicated
the formation of an iron (II11) phosphate phase.
The kinetics of P-32 labelled phosphate sorption
and desorption were followed by a continuous
monitoring  method. Although these are demon-
strably complex processes, same progress has been
made in the interpretation of the results in tenns
of a diffusion model.
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MOLECULAR ORBITAL CALCULATIONS
ON BONDING OF MOLECULAR OXYGEN
TO HAEMOGLOBIN

Margaret P. Halton
Victoria University

Cyt. P-450, haemoglobin, and aqueous hacmo-
globin all have different reactions of the iron IT to
molecular oxygen. Theoretical nodels have been
developed to examine the nature of the iron-O.
bonding in haemoglobin, and the models tested by
comparison with Méssbaner data. Formation of a
stable monomeric oxygen adduct can be under-
stood in terms of a two electron donation to the
iron, to compensate for the iron-oxygen clectron
transfer and prevent simple oxidation fram occur-
ring. Different geometrics of the bound iron-O:
system can account for the ohserved differences in
reaction of Cyt. P-450 and haernoglobin,

EXCESS FREE ENERGIES OF MIXING FOR
AQUEOUS TWO -SALT SOLUTIONS OF
SODIUM AND POTASSIUM CHLORIDES AND
DIHYDROGEN  ORTHOPHOSPHATES: A
TEST OF THE CROSS SQUARE RULE

C. W, Childs,* C. J. Downes and R. F. Platford

Soil Bureau, D.S.J.R.; CSIRO, Division of
Mineralogy, Canberra; and Canada Centre

for Intand Waters, Ontario

The cross-square rule of T. F. Young and his
co-workers concerns the mixing at constant total
ionic strength of equal amounts of two aqueous
single salt solutions. It has been applied to volumes
and enthalpies of mixing and, more recenty, to
the excess {ree energies of mixing GE, The rule
states that if the four salts formed from two cations
and two anions are mixed in pairs, then the sum
of the excess free energies of mixing of the four
common jon mixings will equal the sum for the
two mixings in which there is no cominan ion.

The rule has been shown to hold for a number
of systems including Na, K, Cl, Br and Na, K, CI,
804 and Na, Mg, Ct, SOy but departures from the
rule have been ohserved in the systems Na, K, CI,
NOy and Mg, Ca, Cl, NO;. These departures have
been ascribed 1o ion-pairing.

Excess frece energies have now been determined
from isopiestic measurements for the system Na, K,
CL HyPO4. All of the CI-H2POy mixings show
large positive excess free energies of mixing. Com-
mon ion mixings involving the same pair of unlike
ions have similar excess frec energies of mixing.
The cross square rule is obeyed within the experi-
mental uncertainties of the measurements.
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PROTON MAGNETIC RELAXATION IN
LANTHANIDE COMPLEXES

R. H. Newman
Chemistry Division, D.S.I.R.

Proton spin-lattice relaxation times (symbal 1)
are sensitive to the presence of paramagnetic ions.
The relatively small effect of certain lanthanide
ions has been attributed to the short electronic
relaxation times characteristic of those ions. One
interesting implication of this theory is that the
small residual influence should be independent of
molecular motion, while remaining proportion to
ithe inverse sixth power of the lanthanide-proton
distance.

It is proposed that this dependence of Ty could
be a useful supplement to the established, but
somewhat ambiguous, technique of using lanthan-
ide-induced n.m.r. shifts to deduce molecular geo-
metries. To test this proposal, I} measurements
have been made for individual resonances in the
nm.r. spectrum of the adduct formed by addition
Pr {dpm}y to camphor.

DIRECT SYNTHESIS OF POLYTHIO
CARBOHYDRATE DERIVATIVES

G. 5. Bethell* and R. J. Ferrier

Victoria University

Acid catalysed thiolyses of some esterified aldnse
derivatives have revealed that thinacetals are pro-
duced as expected, but also that thio-groups are
introduced at other positions and that polythio
products are formed. A study of some specific cases
has revealed the nature of the reactions involved.

From 3,5,6-tri-O-henzoyl-1,2-O-isopropylidene-D-
glucofuranese crystalline 4.5,6-tri-O-benzoyl-2,-3-di-
S-ethyl-2,3-dithio-D-allose  diethyl dithioacetal is
obtainable directly in 65% yield. Tt will be shown
that the reaction involves attack of cthanethiol at
C-1 and ester-assisted migration of ethylthic groups
from this position to C-2 and thence to C-3.

With the possibility opened that polythicaldose
derivates could be prepared by successively “fecd-
ing"” thiol groups into C-1 and that these could
“chase” a suitable migratory leaving group from
the reducing end of the molecule, various aldose
derivatives have heen thiolysed. Findings will he
presented.

ORGANOMETALLIC-COORDINATION
CHEMISTRY

REACTION STUDIES OF GROUP 1V
TRANSITION METAL COMPOUNDS

B. W. L. Graham
University of Waikato (Student paper)

Organometallic compounds containing metal-
metal bonds show a wide variety of chemical re-
actions. There are at least four different positions
for attack by any reagent—at either netal atom
or at the ligands on either metal atom—and this
study attempts to determine some of the factors
influencing the reactivity and choice of reaction
site in a few of these compounds.

Much of the work was dene on compounds of
the general form R3GeM{CO): (especially M =
Mn, Co; Ry = Hz, or HaMe). Initially a number
of simple reagents were used, including hydrogen
halides and pseudohalides, olefins, and Lewis bases,
with a variety of reaction conditions. Exchange
reactions between related systems have also been
studied.

The results fromn these reactions will be used to
make an initial interpretation of the chemical
nature of this class of compounds,

THE ELECTRONIC NATURE OF THE
TRICOBALTCARBON CLUSTER

A. Cartner
University of Qtage (Student paper)

Methinyltricobalt enneacarbonyls, of which the
Co3C cluster is the structural core, are potential
carbonylation catalysts. It has been shown that the
reactivity of these clusters is determined by the
coordination envirenment of the cobalt atuins and
the apical substituent Y. This paper describes some
kinetic and infrared studies undertaken with a
view to elucidating the peculiar electronic struc-
tures of these molecules. :

Rate constants for the first-order reactions

YCCo4{CO}y + L = YCCoz{CO)sl. + CO
I. = BR3P etc.

have been evaluated utilising changes in the car-
bonyl stretching [requencies. 1t will be shown that
trends in AH# and AS* [lollow the inductive
capacity of ¥. A model, based on the concept of a
delocalised CosC cluster, which can explain the
experimental observations will be discussed.
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COMPLEX FORMATION BY OXIMES,
AMINES AND KETONES

G. R. Hedwig and H. K. J. Powell#
Uiniversity of Canterbury

Oxime reagents have widespread use in Analyti-
cal chemistry but there is little quantitative data
on the stabilities of their metal complexes. This
paper will discuss the stabilities of the copper({I1)
complexes formed with structurally related oxime,
amine and ketone ligands; comparison of these
lgands will be based on potentiometric (log K)
and calorimetric (AH) data.

THE COORDINATION OF THIO LIGANDS
BY MERCURY

P. C. McMorran and C. J. Wilkins®
University of Canterbury

In common with other heavy metals mercury
shows a marked preference for bonding highly
polarisable ligands. With trimethylarsine oxide and
trimethylarsine sulphide several series of mercury
compounds can be obtained for direct comparison
with cadmium and zinc derivatives, Where iso-
morphous mercury and cadmium compounds exist,
e.g. ML;(CEO{)g with 1, = MezAsO and ME:{ASS.
the ratios of the infrared frequencies »{M-8)/»
(M-O) are considerably higher for mercury than
for cadmium. The small separation of the 5¢ and
65 mercury levels seems adequate as a basis for
explaining the greater strength of the Hg-S bond,
but there is undoubtedly also some specific factor
weakening the Hg-O bond, ass hown by other infra-
red evidence and by long Hg-O bond distances.

As examples of the systematic interpretation of
infrared spectra it will be shown that the scries
HgX2.RyAsS gives v»(Hg-X) bands from both
terminal and bridging halogens. For HgXu.RyAsO,
on the other hand, there are no bridging halogen
frequencies, but fealures characteristic of axypgen
bridging. Mercury differs from cadmium in not
producing coordination numbers higher than four
with these ligands.

AN ESR STUDY OF SOME SUBSTITUTED
PYRIDINE N.OXIDE COPPER(II)
COMPLEXES

Derek P. Freyberg,* Toshiyuki Isobe and
Seizo Misumi

Faculty of Science. Kyushu University, Fukuoka

The ESR (methanol solution, frozen solution,
pewder, and single crysial) spectra of [Cul.]
(ClO4)» where L. = pyridine N-oxide, a-picaline
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N-oxide, B-picoline N-oxide, +¥-picoline N-oxide,
and 26-lutidine N-oxide and of [CuLg]{ClO)s
where L. = pyridine N-oxide and ~-picoline N-oxide
have been obtained. The preparation of hexa(y-
piceline N-oxide} copper{IT) perchlorate is re-
ported for the first time.

The solution and frozen solution spectra indicate
very similar bonding in all the complexes, with the
metal-oxygen bond being moderately ionic. The
powder specira reveal all the tetrakis complexes to
be axially symmetric; though tetra(+y-picoline N-
oxide) copper(11) perchlorate shows a reversal of
the usual order of the g-values. This is explained
in terms of the packing interactions within the
crystal structure, rather than metal-ligand inter-
action. The single crystal spectra are all charac-
teristic of axially symmetric complexes. Hexa (pyri-
dine N-oxide} copper(II} perchlorate gives an iso-
tropic ESR spectrum, but this js not believed 1o be
due to exchange interaction. Hexa(v-picoline N-
oxide) copper{I1) perchlorate gives an axial ESR
spectrum  with  considerable tetragonal misalign-
ment,

THE SYNTHESIS AND REACTIVITY
OF SOME CHALCOGENIDE OLEFIN
COMPLEXES OF RHODMUM (1)
AND IRIDIUM (1)

E. W. Ainscough, A. M. Brodie* and E. Mentzer
Massey University

Complexes in which an olefin and a phosphorus
donor ligand are simultaneously co-ordinated 1o a
transition metal atom are well known. However,
similar sulphur or selenium complexes are rare. In
the course of our studies of organometallic chalco-
genide compounds we have isolated the new square
planar complexes (cod) MGIL (cod = cyclo-octa-1,
d-diene; M =Rh, Ir; L = MesPS, Mc:PIPS,
MesPhPSe, MegAsS).

Spectroscopic studies confirm the chalcogen atom
is bonded to the metal. It is of interest that the
iridium (I} complexes are readily obtained in re-
fluxing benzenc from an iriddium (1EI) precursor,
[(cod) IrHClu}y, and the appropriate chalcogenide
ligand, HCI being eliminated. In contrast phos-
phine and phosphite ligands react with [{cod}
IrHCl]p giving iridium (III) hydride derivatives.
The rhodium complexes are obtained from the
reaction of [{cod)}RhCI]: and the chalcogenide. Of
the ligands investigated, PhaPS has the least abiiity
to undergo the bridge splitting reactions indicating
reduced donor properties.  Furthermore, unlike
phosphines and phosphites, none of the chaleo-
genides will displace the coordinated eyclo-ncta-
dienc.
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The new complexes readily undergo oxidative
addition reactions (e.g. with MCI, 1s) but in con-
trast to their phosphine analogues, reactions can be
complicated by atwack also cccurring at the chalco-
genide ligand. (e.g. with Cla).

METHYL MERCURY
M. Zobel

Chemistry Division, D.S.I.R.

Microbial action on mercury-bearing effluents in
rivers and lakes produces methyl mercury, The
uptake of this toxic compound into edible fish is
the cause of much concern.

The analytical techniques used to quantify
methyl mercury in biological specimens is discussed
in the light of its ecological importance.

ORGANIC CHEMISTRY

TETRACYCLIC DITERPENOID
BIOSYNTHESIS:
AN ALTERNATIVE HYPOTHESIS

J. W. Blunt* and M. H. G. Munro
University of Canterbury

For nearly two decades the accepted hypothesist
for wetracyclic diterpenoid biosynthesis has required
cyclisation of the 13-vinyl group of the pimarene
and isopimarene skcletons to an electrophilic centre
at the angular 8-position. From a mechanistic view-
point this is unrealistic and evidence will be briefly
discussed in support of this claim.

An alternative hypothesis requires cyclisation of
suitable derivatives of ABZ-pimarene-15,16-diol and
A8-sopimarene-13,16-diol. Mechanistic and  bio-
synthetic implications of this alternative hypothesis
will be presented.

SYNTHESES IN THE FUMAGILLIN SERIES
J. ©. Miners* and W, E. Harvey

Victorta University

Fumagillin is a mould metabolite which exhiibts
anti-tumour properties but which is too toxic for
clinical use. Structurally fwnagillin is a 1,2,34-
tetrasubstituted cyclohexane, unusual not least in
that it contains two epoxides. The structure and
stereochemistry were established some years ago,
and current synthetic studies have as their aim the
development of methods which may prove useful
for the elaboration of analagous compounds of
known stereochemistry, which may be biclogically
active,

t E. Wenkert, Chem, and Ind., 1953, 282,

TRITIUM LABELLING OF HYDROCARBONS
ON GAMMA-IRRADIATED SILICA GEL

K. M. Matthews* and A. L. Odell
University of Auckland

Gamma-irradiated silica gel (previously degassed
at temperatures above 300°C for more than ten
hours) functions as an effective reagent for the
promotion of an exchange reaction between tritium
gas and hydrocarbons. Good yields of labelled
hydrocarbons can be obiained, particularly with
branched-chain compounds, with up to 50% of the
tritium heing incorporated in reaction products,
and 97-99% of the incorporated tritium in the
parent hydrocarbon.

LEWIS ACID-CATALYSED ISOMERISATIONS
OF NAPHTHALENE TETRACHLORIDES

G. W. Burton
Unizversity of Auckland

Solutions of naphthalene tetrachlorides (1,2,3,4-
tetrachlorotetralins) in the presence of Lewis acid
catalysts {AlCl;, for example} have been found
to undergo regiospecific epimerisations at the 1-
and 4-positions. Specifically, when the heterogen-
eous catalyst system, AICLy/CSy, is used, the three
isomers with a trans-disposition of the chlorine
atoms at the 2- and 3-positions each isomerise Lo
give the same relative proportions of each other.
Of the three isomers with a cis-disposition of the
chlorine atoms at the 2- and 3-positions, one is
readily available, the second is obtainable in very
low yield only, and the third is unknown. Thus,
whilst the readily available isomer is, in principle,
capable of isomerising to the difficulty obtained
isomer and the unknown isomer, the reaction does,
in fact, proceed only slightly. Attempts to increase
the magnitude of this small change, particularly
with regard to the possibility of obtaining the
unknown isomer, will be described.

Rates of isomerisation with-regard to the various
isomers, and variations in the nature of the cat-
alyst, including the use of homogenous systems, also
will bz outlined.

Finally, an example of the use of this catalysis
will be given, in which 1he tetrachloride obtained
by the heterolytic additton of chlorine to 1,5-di-
chloronaphthalene is converted, almost completely,
to the ismner, hitherto unknown, possessing the
opposite configuration at the 4-position.

ACID-CATALYSED REARRANGEMENTS OF
SOME C5-OXYGENATED STEROIDS

E. T. J. Bathurst, J. M. Coxon and
M. P. Hartshorn*

Untzersity of Canterbury

On reaction with sulphuric acid-acetic anhydride-
acetic acid 38,68-substituted-chalestan-5a-als un-
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dergo the Westphalen rearrangement to give 53-
methyl- A%.compounds. In contrast the ba-acetoxy-
compounds yield At-olehns in which no rearrange-
ment has occurred.

In addition the Cé-stercochemistry has an effect
on the reactions of the 4-acctoxy-5a-hydroxycholes-
tanes, the 4pg-acetoxy compound undergoing re-
arrangement to give 58-methyl compounds, while
the 4a-epimer yields A-olefins and no rearrange-
ment products.

This marked influence of the C4- and C6-
sterochemistry on the fate of the intermediate C5-
carbonium ion can be rationalised in terms of the
preferred conformation of rings A and B for cach
of the 4-acetoxy- and 6-acetoxy- CSH-carbonium
1ons.

The importance of conformational effects on the
reactions of 5-hydroxysteroids is further exempli-
fied by the absence of 58-methyl compounds fraom
among the products of the reaction of 48-acetoxy-
58-hydroxycholestane, the C-epimer of which gave
exclusively 38-methyl rearrangement products.

IN VIVO AND IN VITRO SYNTHESES OF
THE TETRANORTRITERPENOID BITTER
PRINCIPLES

R. J. Weston
Chemistry Division, D.S.LR.

The tetranortriterpenoids are a class of bicer
principles which occur in the three closely related
plant families, Meliaceac, Rutaceae and Simarou-
baccae. Componds from the first two families only
will be discussed. These naturally occurring com-
pounds have many structural features in common
but differ in small yet significant details which
arise from a divergence of the final siages of
metabolism in the three families, c.g., the limonoids
all have cleaved rings A and D, while the mili-
acids have an intact ring A and rines B, C and D
may be cleaved. The postulated biosynthesis of
these tetranortriterpenoids will he illustrated by
arranging the naturally occurring products in order
of increasing oxidation.

Some work will be described directed towards
the synthesis of some of the mere complex pro-
ducts using less complex natural products as stare-
ing material.

INTERMOLECULAR HYDROGEN BONDING
IN BARBITURATES

P. P. Williams
Chemistry Division, D.S.IR.

N-ray crystallographic studies of several poly-
maorphs of Phenobarbitone and Nostal have been
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carricd out with the aim of investigating the mole-
cular interactions which can occur in the solid
state. A variety of hydrogen honding modes have
been observed, and these will be described, as well
as results obtained in other similar investigations,
The conformational variations in phenobarbitone
molecules, and the pnssible relevance of the hydro-
gen bonding modes to phammacological activity
will be discussed,

BIOCHEMISTRY

CORRELATION OF OLEORESIN MONO-

TERPENE COMPOSITION WITH GENETIC

VARIABILITY AND DISEASE SUSCEPTI-
BILTY IN PINUS RADIATA

5. Chou, D. R. 8mith and J. A, Zabkiewicz®
Forest Research Institute

There has been a long-standing interest in mono-
werpenes but they have been considered of little
practical or metabolic significance. Recently, with
the advent of gas chromartography ,there has been
a revival of interest in this class of coinpound for
chemotaxonomic purposes. Work done previously on
Pinus radiata had been based on extracts from
oleoresin samples 1aken from trees at breast height.
Since it was considered desirable 1o “fingerprint’’
or typecast trees as early as was practicable—the
present technique involves sampling from the cur-
rent growth in the leader (top shoot). When this
was done, quite a different monoterpene composi-
tion was obtained which instigated studies on (a)
the monoterpene composition within  individual
trees, (b) comparisons of composition between
trees, particularly of clonal stock,

Variation between clones led to speculation that
diseasc susceptibility could be indicated by mono-
tzrpene  composition—specifically in  response o
attack by the fungus Diplodia pinea. Some *natur-
ally” resistant trees had been observed in the field:
examination  of their menoterpene  composition
shuwed that the “resistant” trees had a higher
than normal A2-carene content. Furthermore, there
was an inhiibtion of Diplodia growth and spore
germination by A®-carene.

PROPERTIES OF PROTEASE FROM
ACTINIDIA CHINENSIS
(CHINESE GOOSBERRY)

J. M. Boland
Massey University (Student pager)

Actinidin, the anionic protease fram Actinidia
chinensis berries, has been purified to constant
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specific activity, and crystallised. Uultracentrifuga-
tion indicates that the protein has a M.W. of about
25000. Studies on a series of homologous NCBZ
amino acid p-nitrophenol esters shows the enzyme
to have a preference for lys >> try 2 ala > tyr =
leu > gly; thus basic side chains are prefcrred.

Furthermore inhibitor studies using arginine de-
rivatives showed a papain-like preference for an
arcmatic group in the penultimate site.

The enzyme activity has been shown to be
dependent on a thiol group. The reaction mechan-
ism is likely to involve a thicester intermediate,
formed by nucleophilic attack of the thiol sulphur
atom on the carboxyl carbon of the amino acid,
with climination of the alcoholic (phenolic) group.

Recent evidence suggests that the mechanism of
ficin-catalysed hydrolysis of NaCBZ-lysine p-nitro-
phenol ester is more complex than the above, with
a third intermediate in the reaction.

Lividence for this type of mechanism in actinidin
will be presented.

PESTICIDES AND SERUM PROTEINS

D. G. Ferry
Toxicology Research Unit
Medical Research Council of New Zealand

The organochlorine insecticides have bheen de-
tected in the fat and bleod of people in many
countries. Differences in the concentrations of
insecticides occur in different groups of people for
various reasons.

[t has been observed that subjects on long-term
anticonvulsant therapy have lower blood and fat
levels than the general population. The mechanisim
of this reduction is believed to be by enzyme induc-
tion but it has been suggested that displacement
of the pesticides from protein binding might be the
explanation.

We have examined and confirmed the above ob-
servation, investigated the displacement hypothesis
and determined the distribution of DDT, dieldrin
and lindane in serum proteins of different animal
species including man.

The results of these experiments indicate that
although the displacement suggestion may alter the
level of lindane and dieldrin it is unlikely to be
significant in reducing DDT levels in humans.

THE BINDING OF THE DYE, METHYL
ORANGE TO SERUM PROTEINS OF
PATIENTS WITH RENAL FAILURE

S. H. Dromgoole
Department of Medicine, Auckland Hospital
Scveral workers have reported that patients

with renal failure have a lower serum protein
binding capacity for organic dyes than serum pro-

teins from normal volunteers. This descrease could
be due either to drug or metabolic product com-
petition for the dye binding sites or to a change
in the conformation of the protein molecules lend-
ing to a decrease in the total number of binding
sites available for dye binding. o

The serum protein binding capacities of patients
with varying degrees of renal failure as well as
those on the artificial kidney and transplantation
programmes were determined in an attempt to
elucidate the cause of this desorption.

Increased serum fatty acid levels seem to be
largely responsible for this altered hinding capacity
in renal failure.

The results of this work as well as the signifi-
cance of the desorption phenomenon to drug
therapy will be discussed.

THE EFFECT OF LOW CONCENTRATIONS
OF SULPHUR DIOXIDE ON THE
METABOLISM OF BARLEY LEAVES

D. J. Spedding and (the late) W. J. Thomas
University of Auckland

Barley seedlings were exposed to '#CQa» in pairs
so that one scedling received no SOy and the other
seedling received about Sppm SO..  Alter the
1400, exposure the leaves were extracted with
water and ethanol and the 14C-labelled compounds
were separated by paper chromatography. The
striking difference in the 14C-tabelling pattern
between the two seedlings was the appearance of
up to 30% of the 14C-label in glycolic acid in the
50,-treated seedlings. '9C-glycolic acid was un-
detectable in the extracts from seedlings exposed
to #COa in the absence of 50a. It is postulated
that the SIV species formed in cell solution by the
dissolution of SOy themselves form aldehyde bi-
sulphite compounds which are known competitive
inhibitors of the enzyme glycolic oxidase. [t has
been postulated that glycolic oxidase is related to
stomatal opening in plant leaves and it is known
that SO+ affects stomatal opening. There is a pos-
sibility that aldehyde-bisulphite compounds are the
connecting link between 8502 and its effect on
stomatal opening,

ORGANIC (ANALYTICAL)
QUANTITATIVE ANALYSIS OF METHYL
KETONES IN MILK FAT
N. J. Walker* and A. R. Keen
Dairy Research [Iustitute, Palmerston North

A series of odd-numhered (C3-C15) aliphatic
methy! ketones formed in milk fat during heating
or storage may impart an unacceptable stale favour
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to high-fat dairy products such as evaporated milk
and whole-milk powder. The same compounds,
however, are responsible for the characteristic
Aavour of mold-ripened cheeses and at lower levels
may also contribute to the flavour of Cheddar
cheese. Methyl ketones, together with saturated
and unsaturated aldehydes are often isolated and
identified from milk fat as their 2,4 dinitrophenyl-
hydrazones. Since methods currently available for
the separation of hydrazones into classes and in-
dividual compounds have some shortcomings, new
techniques have been investigated to aid in the
identification and quantitative analysis of methyl
ketones,

Methyl ketones and aldehydes are quantitatively
regenerated from their hydrazones by elution in
pentane from a column of celite impregnated with
sulphuric acid. Aldehydes may be selectively oxi-
dised by elution from a column of celite impreg-
nated with potassium permanganate. After con-
centration the complete series of methyl ketones
are separated by gas-liquid chromatography on a
10 fr. x % in. column packed with 15% FFAP on
Varaport 30, temperature programmed from 90°
te 210°C. Detector response factors have been
determined for individual ketones.

RAPID G.L.C. ANALYSIS OF LOW
MOLECULAR WEIGHT FREE
FATTY ACIDS

P. G. Robinson
Auckland University

The methods used for analysis of low molecular
weight free fatty acids are briefly reviewed. The
effect of column length and column packing par-
ticle diameter on retention time and resolution has
been investigated and an optimum column length
of 0.3 m found, the complete analysis of Ca to Cs
acids taking only 8 minutes. The separation of the
Cas to Cg N-actds in under 2 minutes is demon-
strated.,

Methods of extracting low mow. frec fatry acids
from biological samples are reviewed and discusscd,

QUANTITATIVE ANALYSIS OF FREE
FATTY ACIDS IN DAIRY PRODUCTS

[. K. Gray* and N. J. Walker
Dairy Rescarch Institute, Palmerston North

Free fatty acids make an important contribution
to the flavour of dairy products. Depending upon
the level present in a particular product the result-
ing flavour may be either desirable or undesirable.
Since methods currently available for the guantita-
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tive estimation of these acids have several dis-
advantages, a simple technique has been developed
for the isolation and accurate analysis of the com-
plete series (C2-CI8) of fatty acids.

Free fatty acids in milk fat derived from the
product under investigation are converted to salts
by titration with methanolic potassium hydroxide.
The non-volatile salts are extracted from the fat
and quantitatively reconverted to fatty acids on a
gas-liquid chromatographic column by formic acid
vapour in the carrier gas. The fatty acids are separ-
ated on the column packed with 7% diethylene-
glycol succinate on Chromosorb W, temperature
programmed from 95° to 210°C.

Studies with reference fatty acids have demon-
strated 100% conversion from patassium sale to
frec acid using the above technique which elimi-
nates possible loss of short chain acids prior to
injection. In addition detector response factors
have been established for individual fatty acids.

GLUCOSE AND CALCIUM DETERMINATIONS
WITH 4-HYDROXYBENZOIC ACID
HYDRAZIDE DERIVATIVES

M. Lever
Pathology Department
CGreen Lane Hospital, Auckland

Reducing sugars react with aromatic acid hydra-
zides in dilute aquecus alkali to give bis aroyl
hydrazoncs of glyoxal and methyl glyoxal. These
hydrazones form anions with intense absorbance in
the near U.V. An exceptionally intense colour is
given with 4-hydroxybenzoic acid hydrazide
{PAHBAH), and the anion in this case forms a
vellow chelate with calcium or cadmium jons
(absorption max. about 415 nm). These reactions
have been applied to carbohydrate analysis. To
determine glucose in serum less than 10 micro-
litre sample is required when this is heated with
a4 reagent containing PAHBAH. calcium citrate
and sulphite in 0.3M NaOH. This procedure has
been adapted for use with the Technicon “Auto-
analyser”. Less than microlitre/ml glucose can be
determined colorimetrically with 0.5 mnl sample.
Using the lanthanum chelate of the derivative in
diethanolamine solution, a sensitive fluorometric
assay has been developed which can determine less
than 50ng/inl glucose with 0.5 mi sample.

The his-hydroxybenzoylhydrazones of a diketones
are potential reagents for cations. The derivative
of butan 2.3 dione has been prepared and gives a
clearly visible yellow colour in the presence of
1 ppm calcium. The chelate is fluorescent, but a
linear relationship between ealcium concentration
and fluorescence has not been obtained in the
systems so far studied. .
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OFFICIAL NOTICE

An Annual General Meeting of the New
Zealand Institute of Chermnistry (Inc.) will be
held in Room E006, Victoria University,
Wellington, on Thursday, 24 August 1972,
at 5.30 p.m.

AGENDA
1. Apologies.

=]

Minutes of the Annual General Meeting

held at the University of Waikato on 24

August 1971.

Presidential Remarks.

4. Annual Report for the year ended 31
July 1972

5. Balance Sheet and Statement of Accounts

for the year ended 30 April 1972

Officers for 1973.

Institute Prizes.

Ealbe 4

Creneral.
W. E. Harvey,
General Secretary.

OBITUARY
N. J. R. Field, M.A., D.Phil. (Oxon)

Nigel Field died suddenly on the evening
of Saturday, June 10, aged 29; he left a wife
and two voung children.

He was appointed to a visiting lectureship
in the Chemistry Department at Victoria in
February of 1969 where he taught physical
chemistry at all levels. He quickly established
a reputation as a commanding lecturer and,
particularly, as a gifted personal teacher.

Dr. ¥Field was an active research worker
and had established a group in photochemis-
try, studying particularly fast photo-chemical
reactions in solution with the aid of an elec-
trochemical monitoring technique. A skilful,
ingenious and patient experimenter he mas-
tered the difficult techniques involved and
successfully constructed a complex and novel
apparaius with which his group had already
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studied a wide range of photochemical re-
actions, For his expert knowledge of this
field and also for his willingness to collaborate
with colleagues in other areas of research he
will be greatly missed in the department,

A great lover of music and the arts, he
enjoyed the concerts of the chamber music
society, the symphony orchestra, plays at
Downstage, and almost evervthing the Uni-
versity and the City had 1o offer. In leisure
moments he enjoyed squash and cricket and
being outdoors with his children,

He will be remembered with great affec-
tion and regard at Victoria, by his students
and colleagues, and by his many friends.

ATAE

APOLOGY AND CORRECTION

Many readers noticed that the photograph
which appearel on page' 87 of the June issue
was not of Mr. G. A. Lawrence, who appears
below. It was, in fact, Mr. R, J. Laurenson,
a well-known Wellington businessman. Our
apologies go to the friends and relatives of
Mr. G. A. Lawrence, and to Mr. R. L.

Laurenson and our readers.

The late Mr. G. A. Lawrence
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SALARIES FOR CHEMISTS
P. K. Foster, M.§S¢c., Ph.D., D.1.C.

N.Z. Poitery and Ceramics Research Association

Summary

1. The recent salary surveys carried out by
the N.Z. I[nstitute of Chemistry for its profes-
sional members confirm quantitatively that
State and private sector remunerations for
chemists are determined on quite diflerent
bases. Comparability of rates of remuneration
is not possible for this special class of em-
ployee.

2. Recent (post 1969) salaries for chemists
have risen at only half the rate in industry
compared with that in Government. Rates of
increase in Government salaries in this period
are comparable with the average overall rate
of increase in the private sector, and there-
fore salaries of chemists in industry have
decreased relative to other rates in the pri-
vate sector.

3. Under current stabilisation regulations
and in the economic circumstances prevailing
in much of New Zealand industry, it appears
that the above situation with respect to
salaries of chemists employved in industry is
due to policies generally adopted by industry
managements in the face of rapidiy increas-
ing costs.

[ntroduction
Consideration of chemists’ remuneration is
appropriate for several reasons:
{a) The employees’ interest is obvious, par-
ticularly under conditions of rapid im-
fation.

{b) Employers ‘are concerned to keep costs
down to maintain profitability of their
enterprise. In scientific organisations, or

_in scientific sections of other organisa-
tions, salaries are the largest single item
of expenditure.

(¢) Public concern with the adjustment of

State salaries is highlighted by the Royal
Commission currently sitting.

{d) The effects of the Stabilisation of Re-
muneration Regulations are of great im-
portance.

(e) The 1969 and 1971 Salary Surveys con-
ducted by the N.Z. Institute of Chemis-
try provide a factual base from which
to discuss the above important issues.

Comparability of Chemists’ Salaries in
the Public and Private Sectors

[n a brief discussion of the 1971 salary
survey it was pointed out that the statistic-
ally significant factors of age and major
function accounted for quite diflerent pro-
portions of the variance of salaries in the
Government and Industry employment
groups, and that Government salaries were
more accurately described by the simple linear
additive model adopted. The figures confirm
quantitatively, for the first time to the writer's
knowledge, the extent to which salaries in the
wo sectors are determined on ¢uite different
bases:

{a) In industry, the job is rated, often by
standard evaluation techniques, and
compared with other non-technical
functions. Generally, to receive promo-
tion in addition to cost of living adjust-
ments, you change vour job. In a given
job, the age of the incumbent is of minor
importance.

{(b) In Government, a personal merit systern
evialuates the employee rather than the
job. To reecive promotion in addition to
cost of living adjustments you have to
become more valuable in the same job.
To the extent that experience contri-
butes to ability to tackle a greater range
of problems more cfficiently, the greater
contribution of age as a statistical factor

- in Government employment is explained.

It is therefore meaningless to talk of com-
parability of remuneration between the two
employment sectors.
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1t is further noted that it was not possible
to establish a statistically significant differ-
ence between the two employment groups
in either salary survey.

Recent Rates of Increase of Chemists’
Salaries in the Public and Private
Sectors

The salary surveys showed that while
Government salaries increased by 35 percent,
industry salaries mcreased by only 18 percent
between 1969 and 1971. While no proof
could be offered of the statistical significance
of the diflerence, there is little doubt of its
reality and accuracy. In both surveys, the
samples analysed were approximately two-
thirds of the Institute membership. In the
worst possible case, therefore, half the returns
analysed were from the same people. On the
grounds that those who declined to submit
returns in 1969 would tend to react in the
same way in 1971, it 15 believed that much
more than 30 percent of the samples analysed
comprised the same people. It is pointed out
that a significant difference in rates of in-
crease between surveys does not conflict with
the inability to establish a difference between
the employment groups in either survey. The
latter requires a distribution sufficiently nar-
row within each group in relation to the
numbers in the samples and the difference
between the means, for statistical significance
to be established. The distributions were too
broad to say other than that differences were
due to chance variations.

The difference in rate of increase is open

to alternative interpretations:

Either: Government chemists’ salaries in-
creased out of proportion to the total
private sector;

Or: Industry chemists’ salaries decreased
relative to the rest of the private sector.

These can be examined by comparing
Government salaries and the Labour Depart-
ment’s six-monthly survevs of the overall
average weekly remuneration excluding over-
time. The latter is compared with a Govern-
ment scientists’ scale position in Table 1.
Since the common factor of time ensures a
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TABLE 1

MOVEMENT IN AVERAGE PRIVATE SECTOR
REMUNERATION AND A POSITION ON
GOVERNMENT SCIENTISTS' SCALE

Private Sector Gout. Salary

Av. Weekly $ Scale $
April 1965 33.12 3040
October 1965 33.72 3140
April 1966 34.20 3140
October 1966 35.09 3280
April 1967 36.50 3350
Qctober 1967 36.99 3380
April 1968 37.92 34410
October 1968 39.44 3600
April 1969 40.46 5600
October 1969 40.92 3830
April 1970 42.95 4150
October 1970 46.51 4510
April 1971 51.07 4950
October 1971 55.64 5180

correlation, the data are reduced to percent-
ages over the April 1965 figure as a base for
comparison of rates of increase with time.

(Table II and Fig. 1). Because of the dis-

TABLE I1

PERCENTAGE INCREASES IN REMUNERATION
ovER APRIL 1963 FIGURE

Private Sector Government

April 1965 0 0
October 1965 1.8 3.3
April 1966 3.3 3.3
October 1966 5.9 7.9
April 1967 10.2 10.2
October 1967 11.7 11.2
April 1968 14.5 13.1
October 1968 19.1 18.4
April 1969 222 18.4
October 1969 23.6 26.0
April 1970 29.7 36.5
October 1970 40.4 48.4
April 1971 54.2 62.8
October 1971 62.0 70:4
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continuity in Table IT and Fig. 1, the data
from April 1970 was treated similarly (Table
1T).

TABLE II1

PERCENTAGE INGREASES IN REMUNERATION
ovir ApriL 1970 FIGURES

Private Sector Gouvernment
April 1970 0 0
October 1970 8.2 8.7
April 1971 18.9 19.2
October 1971 24.9 248

It is important that the lines drawn in
Fig. 1 were not drawn as the best lines
through the data. They are the theoretical
lines for equal rates of increase from the two
bases taken. It is clear that Government
chemists salaries have increased at a rate
reasonably comparable with the private
seCtor.

It can therefore be concluded that indus-
try chemists’ salaries have significantly de-
creased relative to the average of the total
private sector, to the extent of at least 20
percent. This figure is a minimum estimate
in that the difference between Government
and indutsry has almost certainly widened
since the survey taken in 1971

The Impact of the Stabilisation of
Remuneration Regulations 1972

These regulations provide that no salary
increases, other than for promotion on the
basis of substantially increased responsibilities
or merit promotion on accepted scales, can
be made without application to, and the
consent of, the Remuneration Authority, and
that generally consent may be given only
to the minimum extent necessary to remove
or relieve scrious anomalies. Ancomalies may
not be claimed on the basis of comparison
with State Services rate of remuneration,
directly or indirectly. This would appear to
constitute a serious hurdle to increases in
industry chemists’ salaries.

While the Regulations specificatly exclude
the use of the comparison made in the pre-
veding section of this paper, it can be de-

Government “%& increase over April 1965

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

duced that their effect is more apparent than
real as far as industry chemists are concerned.

Because industry chemists are at least 20
percent worse off relative to the average of
the private sector than they were in 1969, it
is probable that anomalies within some firms
do in fact exist to an extent sufficient to {form
the basis of applications to the Remuneration
Authority, even under he more stringent
gudelines of the 1972 Regulations.

It follows that the position with respect to
industry chemnists’ salaries is a result of man-
agements’ decisions not to make such appli-
cations, It is also very probable that most
other permanent salaried stafl groups in in-
dustry are in the same position. This is borne
out by similar observations by the N.Z. Inst-
tution of Engineers to those resulting from
the N.Z. Institute of Chemistry salary surveys.

The industry chemists’ arguments must be
made with their managements, who have
adopted their salary policies in order to main-
tain their entrprises’ profitability and there-
fore their survival in the face of rapidly in-
creasing costs in other directions.

Lines drawn for equal rates x/
70 )
of increase from:- /
a, April 1965 «
sal- b. April 1970
50
40
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0 1 1 L 1 1 |
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Private sector ° increase over April 1965

Fig._1. Compariscn_of Data from Table 2
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OBITUARY
John Leighton Mandeno

Jock Mandeno, who died on 2nd May,
1972, after an unrelenting illness from which
he seemed earlier to be making steady pro-
gress towards recovery, was a long-standing
and well known member of the Institute.
During the whole of his career, in which he
moved from Government employment to in-
dustry, he always maintained a characteristic
geniality, a friendliness of approach, and un-
failing wisdom and good sound sense in all
his actions. He was more than generous with
his advice, his time and his services in so
many spheres, and was the type of man
people naturally turned to for help, knowing
how readily and wiilingly he would respond.

Coming originally from a prominent family
in the Auckland province, he attended Auck-
land Grammar School before coming to Well-
ington in 1929 to take up o cadeiship in the
then Dominion Labertory. Concurrent Uni-
versity studies at Victoria College gained him
an M.Sc. degree in Chemistry in 1934,

As he possessed an early inclination to-
wards the application of chemical knowledge
to practical problems, it was a fortunate coin-
cidence that about that time the Dominion
Laboratory was entering upon a development
stage, and expanding into applied research
activities. He became one of a small team
working on the gas storage of apples, and
there will still be some of his contemporaries
who remember the special gas chambers built
in an adjoining garage.

His next activity in Dominion Laboratory
was to head up a newly formed Paint Sec-
tion, a step which was to set the seal upon
his subsequent feld of endeavour. Then in
1945 he was awarded an overseas study tour
to further his knowledge not only of paint
technology, but also of building materials,
preparatory to setting up a relevant Section
on his return with a view to expanding into
building research. It was at this time that he
developed the strong leaning towards the
application of standard specifications which
was to stand him in such good stead in his
final occupation.
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However, the call of industry eventually
became attractive ,and in 1949 he began his
industrial career, firstly as technical superin-
tendent with Pinchin Johnson N.Z. Ltd., then
for a period with Stipplecote Products Ltd.,
and lastly as Chief Chemist with Giant Paints
Ld,

On his retirement in 1970, he still felt
much too active to be without a full-time
occupation, and joined the Standards Associa-
tion of N.Z. as a Technical Adviser with re-
sponsibility [or paints, plastics, dairy pro-
ducts, explosives and glass. He was still in
that position when overtaken by his untimely
illness.

In Institute affairs, Jock played his part
capably and conscientiously in the earlier
days of the Wellington Branch by serving on
the Committee, as Secretary, and eventually
as Chairman. He was always a regular at-
tender at Branch meetings, and formerly also
at Conferences. In addition he was an active
member of the Royal Society of New Zea-
land, and was a member of the steering com-
mittec which brought into being the N.Z.
Section of the Oil and Colour Chemists As-
sociation, becoming the first Chairman in

1852,

The late Mr. |. L. Mandeno
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Tt was characteristic of his inherent human-
ity, that, in addition to his professional activi-
ties and to his full and happy family life, he
could still find the time and energy to devote
himself wholeheartedly to the service of his
Church. He was not only an elder of St
Ninian’s in Karori, but engaged in many
duties for the Wellington Presbytery, includ-
ing being a Church Property Trustee for
over ten years and Chairman of the Trust at
the time of his death.

Of his many other interests, mention of
only two will suffice to round out this ap-
preciation of his many-sided personality—he
was a member of the Karori Masonic Lodge
and a regular player at the Karori Bowling
Club. Of all too few of us can it be said, as
it can of Jock Mandeno in full measure, that
he was truly a chemist in the community.

E.S.1.

BOOK REVIEWS

Alieyclic Chemistry, by F. J. McQuillin. Cam-
bridge University Press, 1972, 185pp., UK.
£4.20 (cloth), £1.80 (paper).

Authors of standard texts have in the past tended
to gloss over the chemistry of alicyclic systems or
have restricted their treatment to the simple five-
and six-membered ring systems which, apart from
their utility for introducing concepts of conferma-
tional analysis and stereochemistry have been re-
garded as close relatives of their acyclic analogues.
Yet few areas have proved to be more fruitful for
the development of principles of wide general sig-
nificance, from the simple ideas of ring strain as
enunciated by Baeyer to the [ar-reaching general-
isations made possible by the Woodward Hoffmann
approach 1o orbital symmetry. Dr. McQuillin states
in the preface to this book that he has “attempted
1o illustrate these developments by means of simple
examples” and this he has succeeded in doing in a
concise and readahle manner,

The first three chapters deal with the physical
properties of alicyclic compounds with particular
emphasis on spectroscopic properties, conformation,
and the effect of ring size on reactivity. Cyclo-
additions and related reactions are dealt with in
the next chapter, then follows a systematic treat-
ment of rings of various sizes, bridged rings, and
cage molecules, and finally fused ring systems (with
the noteworthy omission of the steroid, diterpene,
and triterpenoid systems). Throughout the text is
concise and clear with well produced structural
formulae illustrating reaction schemes, and refer-
ences at the end of cach chapter adequate to

cnable readers to find more detailed information.
This is not a book for beginners in organic chemis-
try, but for students ac the Stage Il or Honours
level it is & mine of information on modern ap-
proaches to the subject. W.E.H.

Industrial. Chemistry — Organic, by D. M,
Samuel. Royal Institute of Chemistiry Mono-
graph for Teachers No. 11, Second Edition,
1972, 140pp., U.K. £1.50.

T'his edition bears only a formal resemblance to
the hArst edition which appeared some six years
ago. It s very much larger, includes new sections
on basic raw materials and on high polymers and
surface active agents, and gives more information
on the end-use of the products described. Whether
it 15 any more relevant 1o the New Zealand scene
is debatable, The monograph deals only with the
production of basic aliphatic and aromatic com-
pounds: no mention is made of the manufacture
of fine chemicals, pharmaceuticals, blochemical
products, ete., so that none of the processes de-
scribed, with the possible cxception of the sulpho-
nation of aromatic hydrocarbons, is operated in
this country. Not surprisingly the author has con-
centrated on Eurppean, and in particular U.K.
practice, with only brief mention of U.8. processes
where they differ, and most of the statistical data
on production, cost, ete., refer primarily to the
U.K. Despite these shoricomings the book should
be read by all teachers of arganic chemistry even
if only to remind them of the differences between
laboratory and industrial methods, and to mpress
upon them the scale of operation which is essential
for economy. How many chemists or teachers
would estimate that the UK. production of ethyl-
ene oxide, regarded here as almost a curiosity, is
approximately 175,000 tons per annum?

Throughout the book pressures are expressed in
pascals, This is perhaps laudable, but ac least the
values so obtained could have been rounded off to
make them more realistic. Thus we see that hutane
can be isomerised with an aluminium chleride cata-
lyst at a pressure of 1.013-3.343 MPa, i.e. 10-33
atmos. And if one wishes to embrace S.1. units so
completely why quote production figures in lhs.?

WL H.

ERRATUM

The following introduction should have
been used for Dir. Ferguson's article on page
77 of our June issue. The editor regrets any
misunderstanding the omission of this intro-
duction may have caused.

“This short article has been written by Dr.
J. E. Ferguson as an outhine of the work for
which he was awarded the Institute’s I.C.T.
Prize for 1971. It is not intended as a formal
paper on the subject”.
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BRANCH NEWS

Auckland

The Auckland University held a very suc-
cessful Open Day on 10 June when the
Chemistry Department really impressed those
who saw through it. Mr. G, White arranged
extensive demonstrations and films and is to
be congratulated on his efforts.

Information on pollution of the Waite-
mata Harbour has been requested by the
Branch from the Auckland City Council as a
start in involving the Branch in aflairs of
public concern.

The Branch made a donation in May to
send a party of eleven observers to the widely
publicised Human Environment Conference
recently held at Stockholm.

Dr. Devereaux, using details supplied by
the University Registrar, is spear-heading a
successful membership drive by contacting
new graduates in chemistry from the Auck-
land University.

In his Presidential address to the Branch
Mr. K. E. Seal developed the theme that
the chemist could be an important member
of the community if he and the Institute
strove to establish themselves in the public
eve. Respect for a chemist’s talents has to be
earned and it 15 about time chemists did
something to influence both government and
popular opinion on newsworthy matter, when
he is qualified to sepak.

Personal

Congratulations to Professor D. Hall on
heing elected a Fellow of the Roval Society.

Mr. J. Hawthorne is now Chairman of the
N.Z.I.C. Committee investigating Technician
Training and Education. Submissions are
welcome and can reach him through the
Branch Secretary, P.O. Box 23-394, Papa-
toetoe,

Dr. 1. Devereaux has completed one year
as Chairman, Auckland Branch N.Z. Geo-
logical Society, recently addressing that
Branch on “Stable Isotope Geochemistry”.

Mr. J. R. Beck has been promoted to
Head of Brewery Operations in N.Z. Brew-
eries Lid.

Mr. GG. Maskill-Smith has joined the Build-
ing Research Association in Wellington as
Head of Building Materials Research.

Heavy Metals in the Environment

It is proposed to hold a symposium at the
Auckland Technical Institute on 18 October
1972 from 9 am. to 4.30 p.m. This would
take the form of a group of invited speakers
from Government, Industry and University
followed by speakers contributing papers on
analytical methods, pollution abatement, bio-
logical and health implications of the pro-
cessing of heavy metals in the environment.

The meeting will conclude by the invited
speakers forming a question and answer
panel. The running of this symposium will
depend upon the amount of support given by
people offering papers.

Enquiries or offers of papers can be made
to J. K. Johannesson, Auckland Technical
[nstitute, P.O. Box 5044, Auckland 1.

Manawatu

Mr. K. Seal delivered a stimulating presi-
dential address to the branch entitled “Chem-
ists in the Community”, in which he dis-
cussed the role of the Institute in N.Z. today.

New Zealand Dairy Research Institute

Dr. L. K. Creamer has been granted an
[nstitute Fellowship to travel to Bradford,
England, where he will carry out research
into the clotting of milk by rennet. He will
also attend the International Dairy Federa-
tion Symposium on casein micelle structure
in the Netherlands.

Mrs. Patricia M. Boon, who recently
graduated M.Sc. from Victoria University,
has been appointed as a Research Officer to
the milk powder section.
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Applied Biochemistry Division, D.S.1.R.

Dr. A. Cashmore has returned o work in
this Division aflter overseas post-doctoral
study at the M.R.C. unit in Cambridge in
Britain and in the Molecular Eiclogy Depart-
ment at the University of California, Ber-
kelev.

Massey University

Dr. W, 8. Hancock, who completed Ins
Ph.D. at Adelaide University Organic Chem-
istry Department, has arrived to take 'up a
position as Lecturer in Chemistry. Dr. Han-
cock has had two years post-doctoral experi-
ence at the Department of Biochemistry at
Washington University, St. Louis, on the
chemical synthesis of proteins which involved
the preparation of Acyl Carrier Protein.

Dr. G. G. Midwinter has recently returned
from England where he spent a year at the
M.R.C. laboratory of Molecular Biology,
Cambridge, on the determination of the pri-
mary structure of proteins using low resolu-
tion mass spectrometry.

Dr. R, 1. Reeves has recently returned
from a vear spent with Professor . D. Wine-
fordner at the University of Florida, Graines-
ville, where he worked on the development,
hehaviour and applications of a graphite-rod
itomizer systern for atomic absorption and
aconue Hluorescence. Dr. Reeves addressed a
meeting of the branch with a talk entitled
“Recent Developments in Analytical Atomic
Spectroscopy.”

Wellinglon
Chemistry Department, V.U W,

Through Dr. Nigel Tield’s death the De-
partment has suffered an cnormous loss. An
obituary notice appears on p. 117,

Drs. k. Sinn and B. Halton have now
returned from their teaching visits to the
Universities of Virginia and New South
Wales. respectively.

Professor R. [. Ferrier is to give invited
papers at the VIth International Symposium
on Carbohydrate Ghemistry in Madison, Wis-
eonsin. and at the 164th Narional American

Chemical Society Meeting in New York City
in August.

The awards of the New Zealand Ramsay
Memorial Fellowship. and of a U.K. Com-
monwealth Scholarship to Mr. C. R. Clark
are announced. Mr. Clark will be studying
under Dr. R. W. Hay at the University of
Stirling for the Ph.D. degree.

Chemustry Dizision

Mr. H. J. Todd of the Physieal Chemistry
Section left in May for a private visit to
England. While there he will spend three
weeks on behall of Chemistry Division
studying advances in spectrographic tech-
niques and equipment.

Mr. G, G, Page of the Metallurgy Section
left early in July for a private visit to Eng-
land. While he is away he will spend three
weeks visiting ferrous and non-ferrous metals,
water, and building research establishments
on behall of Chemistry Division.

Dr. 1. ). Miller wili be in Australia for
two weeks in July. He will spend a few days
at the University of New England, Armidale,
on behall of Chemistry Division, investigating
their "G N.M.R. lacilities,

Mr. T. Marshall, who is Deputy Director
at Chemistry Division, and in charge of the
Chemical Engineering and Mineral Process-
ing Sections, will leave New Zealand in
August in order to study industrial and
mineral developments in Western Australia.
South Africa, United Kingdom, Scandinavia,
Mexico, U.S.A,, Canada and Japan.

“Institute of Nuclear Sciences

Dr. W, H. Melhuish visited ‘Gaithersburg
in Maryland, U.S.A., in March, at the invita-
tion of the National Bureau of Standards,
and gave one of the principal lectures at
their conference on Accuracy in Spectro-
photometry and Luminescence Measure-
ments. .

Two visiting scientists have recently joined
the Institute. They are Dr. M. Kusakabe of
Tokyo Kyoiku University who will spend two
vears on isotope geochemistry studies. and
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and Mr. C. Sirl-Upathum from Thailand
who arrived in April to take up a 9-month
fellowship awarded by the International
Atomic Energy Agency. _

Mr. D. C. Lowe is spending 6 months as a
visiting scientist at the Scripps Institution of
Oceanography in U.S.A. in connection with
his work on the analysis of atmospheric gases.

Mr. W. J. McCabe gave a lecture to the
Physics Section of the Roval Socicty on the
Institute’s work on pollution studies.

Drs. C. ]J. Adams, G. L. Lyon and B, W.
Robinson attended a 2-day Vuleanological
Conference in Rotorua during May, and Dr.
Robinson lectured on his studies of base
metal deposits in relation to voleanie rocks.

Canterbury

Professor B. R. Penfold has been awarded
an Erskine Fellowship by the University of
Canterbury and will be the N.Z_ delegate at
the Ninth International Congress of Crystal-
lography in Kyoto, Japan, from 26 August to
7 September 1972, He will then be making
laboratory wvisits in U.8.A. and the United
Kingdom.

Dr Ward T. Robinson will also attend the
Congress prior to going to Stanford Univer-
sity, California, to spend a year working with
Professor James P. Collman.

Dr. K. E. Richards leaves in August to
spend 10 months at the University of Guelph,
Ontario, Canada, working with Professor
A. K. Colter in the general field of chemical
behaviour of charge transfer complexes.

Dr. R. A. G. Maclagan, at present Visiting
Lecturer in the Chemistry Department, has
been appointed to a lectureship in the depart-
ment,

Mrs. M. G. Metcalf of the Medical Unit,
the Princess Margaret lospital, has been
awarded a Ph.D. degree by the University of
Otago for studies on gas chromatographic
assays for steroids tn urine. This is the first
doctorate awarded by the Otago Medical
School for work done in another centre.

The Junier Chemical Society’s second
meeting for the year was addressed by Profes-
sor ]. Vapghan and Dr. G. A, Rodley on
“Colour”,

PRONALVS
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Otago

President’s Visit

The President, Mr. K. Seal, addressed a
well attended meeting of the Branch last
month. His lecture on “The Chemist in the
Community” was mainly concerned with the
public image of the Institute and the ways
in which this image might be enhanced.

Chemistry Department, O.U.

Professor E. Lightfoot of the University of
Wisconsin visited the Department in early
July and lectured on “Applications of Trans-
port Phenomena to the Deseription of Ultra
Filtration”. Professor Lightfoot is an Erskine
Fellow of the University of Canterbury.

Professor A. D. Campbell has been ap-
pointed to the Fertilizer Processing Technical
Committee of the New Zealand Fertilizer
Manufacturer’s Association,

Secondary Schools

The annual Branch lecture to Dunedin
secondary school pupils was given this year
by Dr. D. Fenby. His lecture, “Variations on
a Laser Beam”, was very successful and well
attended.

NEW ZEALAND COMMITTEE
FOR WATER POLLUTION
RESEARCH

Professor R. L. Earle, head of the Bio-
technology Department of Massey University,
was elected Chairman of the New Zealand
Committee for Water Pollution Research at
its first annual meeting in Wellington. Also
elected to the executive of the Committec
were a vice-chairman, ). A. Ferrier, Chief
Public Health Engineer, Ministry of Works,
President, Water Supply and Disposal Associ-
ation of New Zealand and a member of the
Council of The New Zealand Institution of
Engineers, a secretary/treasurer, K. R. Davis,
Secretary, Water Supply and Disposal Associ-
Chemist and Plant Superintendent of the
ordinator, R. Hicks, until recently Chief
ation of New Zealand, and a technical co-
Auckland Regional Authority, and New Zea-
land member of the Governing Board of the

International Association for Water Pollution
Research.

Other directors are: Dr. V. M. Stout,
Senior Lecturer in the Department of
Zoology, University of Canterbury and Presi-
dent of the Limnological Society. Dr. M. E.
U. Taylor, Chief Chemist, Auckland Regional
Authority. Dr. R. H. Thornton, Director,
Cawthron Institute, Nelson. Dr. G. R. Wil-
liams, Controller of Wild Life, Department of
Internal! Affairs. Vice-President, New Zea-
land Ecological Society.

The Committee will aim to promote semi-
nars on water pollution research, review
water pollution research in New Zealand and
indicate areas requiring priority, and to en-
courage communication, co-operative eflort
and maximum exchange of information on
water pollution research and water quality
management between those bodies in New
Zealand active in these fields. In these activi-
ties, it will work in conjunction with the
Engineering and Scientific Committee on
Water (E.S.C.O.W.) and with the Royal
Society of New Zealand and its associated
member bodies.

In the international sphere, the Commit-
tee’s principal objective is to provide an in-
dependent organisation through which quali-
fied New Zealand Societies, Institutes nnd
reesarch organisations whose members arc
concerned with water pollution research, can
be represented on the Governing Body of the
International Association on Water Pollution
Research. The general ohjectives of the Inter-
national Association, which are shared by the
Committee, are: ‘

{a) To encourage international communica-
tion, cooperative effort and a maximum
exchange of information on water pol-
lution research and water quality man-
agement;

(b} To sponsor regular international meet-
ings and conferences where reports on
important reesarch in water pollution
control are presented;

(¢) To provide a scientific medium for pub-
lication of research reports and activities
of the Association;
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(d) To shorten the time lag between de-
velopment of research findings and their
application in engineering design.

Formation of the Committee has received
wide support from research organisations in

the universities, in industry and in govern-

127

ment, and {rom engineering and scientific
bodies and societies.

The Commitiee will welcome enquiries
from interested groups who may not yet know
of its activities. Enquiries should be addressed
to The Secretary, New Zealand Committec
for Water Pollution Research, P.O. Box
12241, Wellington.

i
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DEFINITIONS, TERMINOLOGY, AND
SYMBOLS IN COLLOID AND SURFACE
CHEMISTRY—I

This Appendix to the Manual of Symbols
and Terminology for Physicochemical
Quantities and Units {Butterworths, 1970)
has bheen prepared by the Commission on
Colloid and Surface Chemistry of the Divi-
sion of Physical Chemistry of IUPAC. It is
the outcome of extensive discussions within
the Commission, with other JTUPAC Com-
missions, and with persons and organisations
outside TUPAC, over the period 1961-1971.
A tentative version of these proposals were
1ssued by TUPAC as Tentative Nomenclature
Appendix No. 3 (January 1970} to the Infor-
mation Bulletin: the text has been revised in
the light of the criticisms, comments, and
suggestions which were received.

The Appendix consists of three Sections;
the frst concerned with definitions and ter-
minology and with recommenadtions for ap-

propriate symbols; the second is a list of
recommended sysmbols; and the third an
alphabetical index of terms defined, together
with the corresponding symbols. The areas
dealt with are: Adsorption and Spread
Monolayers; Mechanical and Thermodyna-
mic. Properties of Surfaces and Interfaces;
Definition and Classification of Colloids;
Preparation and Processing of Colloidai
Systems; Stability of Colloidal Systems,
Aggregation, Coagulation, Floceulation; Sur-
face Active Agents; Fluid Films; Colligative
and Related Properties; Attraction and
Repulsion; Sedimentation, Creaming, Cen-
trifugation, and Diffusion; Electrochemical
Terms in Colloid and Surface Chemistry;
Electrokinetics.

Available as a reprint from: IUPAC Scc-
retariat, Bank Court Chambers, 2-3 Pound
Way, Cowley Centre, Oxford OX4 3YF,
UK. (v - 56 pages) US $2.25 (£0.73)
Cash with order, postage free.

OXOID: THE VERY LATEST
CULTURE MEDIA
BREAKTHROUGHS FROM
OXOID LABORATORIES ARE
NOW AVAILABLE

IN NEW ZEALAND

The well-known Oxoid range of agar bases. are now being distributed
throughout New Zealand by Tasman Vaccine Laboratory.

Oxoid Blood Agar Base No. 2

The first medium, combining the proteoses and peptides of fresh meat and
liver with the vitamins and supplementary growth factors of yeast extract,
1or the cultivation of nutritionally demanding organisms including
Mycoplasma, Brucella. Haemaphilus and Neisseria.

Oxoid D.S.T. Agar ‘

A unique diagnostic sensitivity test agar that gives clear, sharp zones of
inhibition with bath sulphonamides and antibiotics. and has the additional
advantage of permitting direct observation of haemolytic activity.

For full details of the Oxoid range
please write {o the N.Z. distributors:
Tasman Vaccine Laboratory Limited,

Whakataki Street, Upper Hutt.
893 HP




P.A.R. INSTRUMENTATION
FOR ANALYTICAL CHEMISTS

POLAROGRAPHIC ANA-
LYZERS — [llustrated applica- .
tion notes and a brochure con-
taining complete specifications
as well as a discussion of the
operating theary describe the
PAR™ Model 174 Polarographic
Analyzer capable of analyzing
organics, phatmaceuticals, pol-
lutants and metals with part-
per-hillion sensitivily.

DATA ACQUISITION SYS-
TEM — Twa brochures provide
a discussion of the operating
concept and a description of
the modular instruments that
comprise the PAR Model 131
Dala Acquision and Control
System that can provide fully
automatic data collection, re-
duction and source contral
with virtually any computer,
or with a Wang 700/720 series
desk-top calculator.

ELECTROMETERS — A 12
page brochure describes the
P.A.R. line of precision elec-
trometers that are useful in a
wide variety of applications
such as gas chromatography.
thermoluminescence studies
and electrode potential meas-
urements. The brochure con-
tains several graphs that illus-
trate the extreme stability and
low noise of these instruments
--performance features nol
found in irstruments costing
less than three times mare.

POTENTIOSTATS —An illus-
trated brochure describes three
P.A.R. potentiostat/galvano-
stats that can fill virtually any
potentiostatic need. Included
in the brochure is a compari-
san chart containing complete
specifications of each instru-
ment in a format that enables
rapid selection of features de-
sired,

MAGNETOMETERS FOR
MAGNETIC SUSCEPTIBILI-
TY STUDIES~ An illustrated
16 page hrochure describes
P.A.R. magnetometers that are
finding wide use in chemical
and biomedical research lab-
oratories for the measurement
of magnetic moment of organic
materials. A complete line of
acressory instruments is alse
described.

CRYOQGENIC INSTRUMENTS
— Fourillustrated specification
sheets describe the P.AR. line
of cryogenic instruments that
includes a digital cryogenic
thermometer, temperature con-
trotler, helium level indicator
and mini-cryostat that are use-
ful for a variety of applica-
lions such as photochemistry
of frozen substrates, IR and
UV spectroscopy at cryegenic
temperatures, and other low
temperature experimenis.

MICRO DROP LIQUID DIS-
PENSING INSTRUMENTS —
An illustrated brochure de-
scribes the operating theory
and provides complete speci-
fications for a family of unique
insirements that can dispense
fram 1 to 999 drops of vir-
tually any electroactive fuid
with the volume of each drap
being 10, 10%, 10% or 107
liter

SIGNAL AVERAGERS - A 12
page brochure containing a dis-
cussion of the operating theory
and several applications arti-
cles describes the PAR Wave-
form Eductor™ and Bexcar In-
tegrators which can be used
effectively in such applications
as optical electrochemical sys-
tems, NMR, ESR, Auger spec-
troscopy and chemilumines-
cence studies. .

LOCK-IN AMPLIFIERS—A
new 40 page brochure de-
cribes the P.A.R. line of lock-
in amplifiers and preamplifiers
that are useful in such applica-
tions areas as ac polarography,
EPR, NMR, MQR, fluorescence
decay. laser Raman spectro-
scopy and both UV and visible
light spectrophatometry. The
brochure contains aumerous
noise figure contours and
graphs of transfer functions as
well as a brief discussion of
operating theary complete with
selected applications data.

PRINCETON APPLIED RESEARCH CORPORATION * P.O. BOX 2565, PRINCETON, N.]. 0B540

N.Z.. Agents—ANAC Limited, P.O. Box 16066, Auckland 3

Phone 81-985



H 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 apparatus 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.

0

The National Dairy Association of N.Z. Ltd.

Stocks ol , | .
AUCKLAND
F.O. Box 1001

Head Office:

Wellington
" P.O. Box 28

PALMERSTON NORTH

P.G. Box 210




Forlaboratories that
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toploader, yet cant use

acheap one...

AUcKigll
Phone 36

sart?rius
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Today more than ever before, cost is a- major
consideration when purchasmg new labora-
tory equipment. if your lab needs a modern,
efficient top-loading balance,the Sartorius 1104
is your best answer from every standpoint,
including price.

The 1104 is a precision-made torsion balance
with 1000 g capacity/0.1g accuracy, ideally
suited for a wide variety of student, research
and industrial applications. Design-wise, it in-
corporates many advanced features: all-digital
readout, full-range optical scale, built-in mech-
anical taring, readings in less than 3seconds,.
and no weights tc handle or dial in. A non-
fatiguing torsion band system eliminates the
need for knife edges.

Low-priced, there is no better balance buy
than the 1104. Greater accuracy, if needed
is available with the Sartorius models
105 and 11086, offering a readability of
0.0t g and a weighing range of 100
or 200 g respectively.

= To find out more about these
models ask for a free copy of
the Sartorius balance cata-
log or a demonstration in
your laboratory.
Please contact:

f,'\

ONS

 DUNEDIN -
% aa nnc R



- Phone

Amicon
Now -

Auckland 483-039
Wellington 58-964
Christchurch 30-662

Amicon : Ultrafiltration for laboratory and clinical uses.
Ultrafiltration may be used for Concentration, Separation

and Purification of Colloids and Macromolecules.

Amicon producls ml'e fully
available throughout New Zealand SM ITH_BIOLAB LTD
B)

{rom Smith-Biolab Ltd. Semith-Biolal _
PO Box 36007 Auckland 9 New Zealand

techuical representaiives are as close ay your
533d/Am

phone. Call today for any cnguiry,




STAFF APPOINTMENTS

Shell offers employment 10 men and women with degrees in Chemistry, Civil or Mechanical
Engineering, Agricultural Science, Commerce and Mathematics. There are also a few
opportunities for graduates in other subiects, e.g. Economics, Law or Arts.

The Shell Group of Companies which operates in more than 100 countries is engaged in
New Zealand and throughout the world in the oil and chemicals industries: The rapid
development in both these industries requires highly competent and imaginative staff.

POSITIONS AVAILABLE Most graduates will initially be employed in Wellington.
tach man is appointed 10 a positicn best suited to his qualifications, talents and interests, and
he will follow a planned programme to enable him to make best use of his knowledge and
ability. Employment with Shell is accepted as qualifying for corporate membership of
professional Institutions or Societies.

Chemists will begin in the Central Laboratory in Wellington on product development and
lestlng technical service, and the supervision of quality control ; they may also be employed
in chemicals marketing.

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

Agricultural Science graduates are appointed {o the Shell AgriEuItural trade organisation,
which is responsible for the development and marketing of chemicals for farming.
Commerce graduates are employed primarily in Finance, where the responsibilities include
quarterly accounts, treasury, taxation, credit, investment, audit, payroll, costing, budgets and
management accounting.

Shell operates an |BM 360/30 computer which provides opportunities for graduates with the
necessary aptitude for systems analysis, programming, operations research ztc,

Graduates are also employed in marketing and distribution.

ADVANCEMENT As well as specialising initially in work far which he is qualified, the
graduate will be trained to 1ake a comprehensive view of Shell activities to prepare him for
more responsible work.

Shell Qil New Zealand Limited is staffed by New Zealanders, of wham the most able may be
eligible for promation to senior positions overseas. With individual recegnition, supesvision
and guidance, each graduate is encouraged to progress towards the most seniar position he

is capable of filling. His own efforts towards self development may be aided in several ways,
including overseas training for the most promising men. Promotion is on merit and from within
the Company.

SALARIES Recognition of graduate qualifications is given in commencing salaries. It is
Shell's policy to offer salaries and condiions of employment (including retirement benefits) at
least comparable to those offered by other large firms.

VACATION EMPLOYMENT A few vacation jobs are also available in Wellingtor: each
summer for students in their second to last year of a degree course in Engineering, Commerce
or Chemistry. Preference will be given to those seriously interested in the eventual prospect
of a Shell career,

Application may be made at any time during the year, but a decision will not normally be
made before October or November.

ENQUIRIES More detailed information is available in the hooklet ‘A Guide to Graduate
Employment with Shell Qil New Zealand Limited'.

Copies of this bookfet are availabfe from the University or Shell Qil New Zealand Limited.
Interviews can be arranged to suit any students who may be interested,

Enguiries may be addressed to:

The Personnel Manager, Shell Oil New Zealand Limited,

Shell House, The Terrace, PO Box 2091, Weilington. Telephone ; 45-060

or Shell House, Albert Street, PO Box 1084, Auckland. Telephone: 78-880

or St. Elmo Courts, Hereford Street, PO Box 2095, Christchurch. Telephone: 62-939

105.2 J
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WATVIC

Laboratory Ovens
and Incubators

WATSON VICTOR LIMITED

AUCKLAND: PQ. Box 1216, Phone 593-039. CHRISTCHURCH: P.O. Box 706, Phone 69-282.
WELLINGTON- PQ Box 1180, Phone 57-690. DUNEDIN' PO Bax 654, Phone 77-291




