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This Issue:

In this issue we feature an article on surface analysis along with supporting product informa-
tion. We also look at the latest developments in instrumentation, and ancillary equipment for
HPLC.

Next Issue:
In October our featured products will be laboratory balances and atomic absorption spectro-
photometry. And if you're wondering about the Yearbook — it should be out in September.



EDITORIAL

This and That

This is not 6 much an “edi-
torial” as a collection of various
pieces of miscellany that have
passed our way in recent times
and seemed worthy of mention
in a wider forum. We suggest
you regard it as symptomatic of
an editor suffering from the
mid-winter woes and looking
eagerly towards a satisfactory
conclusion to the search for a
suitable successor. In other
words, rather than regale you
with the ramblings of this tired
mind we offer instead, the ram-
blings of others.

Queens Honours

Terry Hitchings addressed
this topic on these pages in
February. We have received a
response from Dr. Jim Sprott,
now resident in Canada who
writes in support of the points
made by Terry, and in particular
of the need for {or wisdom of)
bestowing knighthoods at will
on members of the judiciary.

Dr Sprott also writes:

Members will have noted the
Honour granted to Mr L.S.
Spackman, Honorary Fellow of
this institute, on the occasion of
the awards for the Queen’s
Birthday. | was delighted with
this, knowing as | do the vast
contribution to chemistry,
micro-biology, public health,

electronics and industry which
Spackman made, far above
what he was ever paid to do.
This was a well-deserved award
if ever there was one.

We did indeed note this
award and extend our warmest
congratulations to Mr Spack-
man.

The Latest in Allergies?

A recent addition to the NZ
publishing scene is The Food
Technologist, official organ of
the NZIFST. In their May 1988
issue is an item reproduced
from the British Medical Jour-
nal and headed “Fabric dyes:
Are they in the consumer's
interest?”

The article is in two parts; a
note describing the hazards of
fabric dyes — increased cost to
the consumer, etfects on men-
tal health, lack of adequate tox-
icity testing ({inciuding the
“cocktail effect” of multico-
loured clothes), etc, etc...and a
second more lengthy note
revealing that the first was a
spoof (for those who failed to
recognise it as such), and des-
cribing some of the ridiculous
responses received from wvar-
ious members of the public
{who did),

The first note claimed to be
issued under the auspices of
DRARB, the Dye Related Aller-

NEW ZEALAND DAIRY RESEARCH INSTITUTE

PRIVATE BAG "
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Philips 304 dual column G.L.C. with gas con-
trol console, F.1.LE. and T.C.D. detectors and
amplifiers. Also fitted is a P.U. 475! switching
valve oven with controller and pneumatically
operated 6 port rotary valve. It can easily be
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Ext. 8804.

gies Bureau. DRAB is a subsi-
diary of the Food Additives
Research Team (FART). The
responses to it have to be seen
to be believed, but may come as
no surprose to anyone who has
to deal with the crackpot anti-
everything brigade, in their day
to day work. Hecommended
reading for all. We only regret
space does not allow us to rep-
roduce it here.

Conferences, and The Public
Image of Chemistry.

August is of course Coniler-
ence month, and by allaccounts
the turnout at Paimerston North
will be very good. Inthe North-
ern Hemisphere, April/May
appears to be the time for such
gatherings, and in the June
issue of Chemistry in Britain
there is a report on the gather-
ing held by the RSC. Two points
are of note.

The first is the impression
one gains of the amount of
high-powered, up to the minute
chemistry being presented,
invariably with the odd Nobel
laureate in attendance, and in
the areas considered to be the
‘frontier science’ of the day. (We
experienced something of this
ourselves in 1974, when in one
half day symposium three out
of the five lectures were given
by Nobel Prize winners). Now
we know that NZIC conference
budgets can not run to such
lengths, nor do we dispute that
much of the material presented
is “state of the art”. My point is
more that we should not over-
look ths aspect in the planning
for our conferences. All too
often the cry these days is for
“relevant” or “applied” material,
but in such a diverse group as
the NZIC any such material is
only likely to be “relevant” to a
few members at any one time.
We should not overlook the fact
that “"Chemistry” is the tie that
binds us together, and the
major developments in the sub-
ject should be of interest to all.
Variety and topicality are what's
needed. They appear to be

present to a reasanable extent
in this year's Conference. Let's
kegp it that way.

The second peint from the
RSC report relates to the public
image of Chemistry, and the
media. On this occasion the
hand slap is for members of our
own profession.

Apparently, prior to the con-
ference the Society went to
great efforts to inform the
media, and managed to arouse
a great deal of interest, London
“dailies" and all. In support of
this all speakers were requested
to supply synopses of their
papers so that appropriate
details could be forwarded to
the Press. Less than athird of all
speakers obliged. In addition
during the conference, two
speakers refused to make
themselves available to a
national newspaper corre-
spondent, and a video crew was
ejected from one of the lecture
theatres. It wouldn't happen
here, woutd it?

Drug Trials, and Pacifichem '89

Finally two items to be noted
rather than discussed.

We have recently received
from the Registrar information
on a US Program for screening
of possible agents for the
treatment of epilepsy. Anyone
who believes they have in their
possession the latest miracle
cure may have it tested for free
with the assistance of the
National Institutes of Health.
Contact the writer for further
details.

Pacitichem '89 will soon be
upon us, soif you want to spend
part of December next year in
Honolulu it's time to start mak-
ing your plans now. Up to
eighty symposia are being
organised, brief details of which
may be obtained from Registrar.

We will not be attending this
year's Conference, but hope
that those of you who do will
find it a rewarding and enjoya-
ble occasion.

Bruce Graham

PUBLICATIONS FOR SALE
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The Auckland branch would
like to clear its stocks of the fol-
lowing proceedings:
"Chemical Fire Hazards" — the
12 papers presented at this very
successful seminar.
Covers: Recent history and les-
sons learnt, regulations, han-
dling, unexpected hazards, pre-
vention, fire protection and
environmental effects, etc.
Originally sold at $60 —

SALE PRICE: $30.
"Adhesive Technology” — the
12 lectures given by leading

" adhesives specialists to the

Polymer Group, NZIC in 1985.
Covers; Concepts, mastics,
neoprenes, epoxies, form-
aldehyde and acrylic resins, hot
melts, specialised adhesives,
water based, thermoplastic
block copolymers, animal,
starch, casein glues, pressure
sensitives, etc. Originally $50 a
copy —SALE PRICE $25

Orders, with payments should
be sent to Rodney Norris, Auck-
land Branch Treasurer, C/- PQ
Box 2224, Auckland. (make
cheques payable to NZIC,
Auckland Branch}.



COVER STORY

SURFACE ANALYSIS — AN
INTRODUCTION

Information on the surface
composition of a material is
becoming increasingly impor-
tant for a wide range of indus-
tries. An obvious example is in
the area of semiconductor
manufacture, where accurate
surface characterisation is
essential for the efficiency of
multi-layer microcircuitry.
However, surface analysis
techniques are being applied to
a whole host of other industries
as well as the more traditional
areas of pure research.

Only when the internal fea-
tures can be identified and
quantified down toatomic level,
and then related to the physicat
characteristics of the material
can those materials be repro-
duced reliably and uniformly.
Progress in materials science,
and in particular surface analy-
sis, is currently the most useful
tool for guaranteeing such
reproducibility.

The sample for analysis is
bombarded by electrons, ions
or X-rays in an ultra high
vacuum (UHV) environment.
The subsequent emission from
the sample of other particles or
radiation can be analysed to
provide detailed chemical in-
tormation on the upper most
atomic layers of the substance.
Researchers are thus able to
identify and examine minute
quantities of any impurities or
trace eferments.

The Techniques

A number of different surface
techniques are available today.
Because mobility within the
sample, of eitherthe incident or

emitted particles, is very limited,
the actual depth of analysis is
usually restricted to 10nm or
less. However, ion etching of
the sample can be undertaken
to expose new layers for analy-
sis, thus providing elemental

» information at varying depths, a

depth profile. The three most
common surface techniques —
X-ray photoelectron spectros-
copy (XPS), Auger electron
spectroscopy (AES) and sec-
ondary ion mass spectrometry
(SIMS), are commonly used to
provide depth profiles in this
way.

In XPS, the sample is irra-
diated with X-rays which excite
photoelectrons from the core
levels of surface moelcules. An
electrostatic energy analyser is
used to detect and measure the
escaping photoelectrons, the
binding energies of which can
then be determined. It is the
binding energies which are
characteristic of the chemical
state of the surface atoms.

In Auger electron spectros-
copy, the sample is bombarded
with a beam of electrons caus-
ing a secondary electron emis-
sion from an inner electron
shell, in turn producing a rear-
rangement of the outer elec-
trons in atoms. The excess
energy thus produced is then

released either as a photon or

is transferred to a second outer
shell electron {the Auger elec-
tron) for surface emission.
Analysis of the energy distribu-
tion in the Auger spectrum can
thus determine the surface
elements and their concentra-
tions. As the incident electron

beam can be focused to a sub-
micrometer diameter, very loca-
lised analysis can be under-
taken using AES.

Secondary ion mass spec-
trometry (SIMS} is 2 more sen-
sitive technique for depth profil-
ing. In this case the excitation
source is a primary ion beam of
low energy. The secondary ions
dislodged from the sampie are
mass analysed using a quadru-
pole mass spectrometer. The
whote range of elements from
uranium to hydrogen can be
detected in this way, and
moareover, in the so-called
“dynamic” SIMS mode, contin-
uous ion etching produces
depth profiting up to several
micrometers into the sample.

The Marketplace

According to the London-
based Market Intelligence Re-
search consultancy, annual
sales of surface analysis
instrumentation worldwide

totalled $99 million in 1985 and-

are expected to grow to $123
million by 1990. Companies
buying the systems include
some of the giants of the elec-
tronics, chemica! and petro-
jeum industries.

There are a number of manu-
facturers producing surface
analysis instrumentation
worldwide. These include —
the Physical Electronics Div-
ision of the Perkin Elmer Cor-
poration (U.S.A.), Surface
Science Instruments (U.S.A.),
.S.A. Riber (France), Cameca
(France), Leybold Heraeus
{West Germany), Jeol (Japan},

Kratos Analytical (UK.} and
V.G. Scientific (U.K.).

The first surface analysis
instrument in New Zealand is a
Kratos Analytical XSAM 800
XP3/Auger spectrometer at the
University of Auckiand, This
has been installed in the School
of Engineering alongside re-
lated instrumentation in a
laboratory to be known as the
Research Centre for Surface
and Materials Science.

The XSAM 800 has the unus-
ual capability of incorporating
more than one of the surface
techniques on a single machine.
This multitechnique approach,
pioneered by Kratos allows for
unrivalled flexibility in surface
analysis without compromising
the performance of any ons
technigque. As XSAM 800 is
modular in design, it can be
custom built to satisty the most
specific surface requirements.
By the same token, as surface
analytical needs advance,
XSAM 800 can be readily
upgraded, both in terms of
additional techniques and more
sophisticated sample handling,
treatment and manipulation
accessories.

Kratos Analytical also manu-
facture a range of surface
instrumentation each dedicated
to one of the main surface tech-
niques. The Cambridge Mass
Spectrometry Division of the
company produces instrumen-
tation for Lager lonisation Mass
Analysis (LIMA), a newer and
more specialised surface tech-
nique providing rapid high sen-
sitivity laser mass analysis and
Time-of-Flight SIMS. ’

Kratos Analytical — Experts in Surface Analysis and Mass Spectrometry.

Kratos Analytical, based in
Manchester, England, is one of
the very few companies world-
wide that is dedicated com-
pletely to the design and manu-
facture of analytical instru-
mentation. The company is
concerned specifically with two
of the most rapidly expanding
technologies, — Surface Anal-
ysis and Mass Spectrometry.

Products from the company
are used in almost every indus-
try — the pharmaceutical, food,
oil, automotive, aerospace and
semiconductor industries being
but a few. Approximately ninety
percent of the turnover goes to
overseas customers.

Although Kratos is a name
known for less than fifteen
years in the field of analytical
instrumentation, it has a pedi-
gree stretching back over forty

years when, as A.E.l. Scientific
Apparatus, the company was
one of the first in the world to
enter the field of analytical
instrumentation involving high
vacuum technology.

The Surface Analysis Div-
ision currently manufactures a
range of instruments for XPS
(X-Ray Photoelectron Spec-
trometry), AES (Auger Electron

- Spectroscopy}, SAM (Scanning

Auger Microanalysis), 1SS (lon
Scattering Spectrometry) and
SIMS (Secondary lon Mass
Spectrometry). Briefly, these
techniques provide detailed
information on the elemental
composition of the outermost
atomic layers of a solid by pre-
cisely measuring the energy of
electrons or ions emitted from a
sample placed in a UHV (Ultra

High Vacuum) environment.
Information c¢an also be
obtained on the chemical bind-
ing state, precise sites of atoms
in relation to crystal structure,
surface homogeneity, spatial
distribution and the state of
absorbates.

The product range currently
available includes not only
instrumentation dedicated to a
single surface technigue, but
also the multitechnique XSAM
800 which combines XPS, SAM,
SIMS and 1SS in one package
without compromising the per-
formance of any one technigue.
As XSAM B0O is modular in
design, it can be custom built to
satisfy the most specific surface
requirements. By the same
token, as surface analytical
requirements advance, XSAM
800 can be readily upgraded,

both in terms of additional
techniques and more sophisti-
cated sample handling, treat-
ment and manipulation acces-
sories.

Kratos Analytical's advanced
DS800 Plus Data System offers
total control of the entire range
of surface analysis instrumen-
tation. Instrument automation,
spectral depth profile and
image processing (with full
high resolution colour graphics
display and hard copy output)
are all handled by the unri-
valled, user-friendly software.
The data system can be config-
ured to exactly suit the custo-
mer needs in terms of hardware
and software.

Cont. on page 1
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THE ANALYSIS OF SURFACES

Dr J.B. Metson,
Department of Chemistry, and Research Centre for Surface and
Materials Science, University of Auckland.

Introduction

Surfaces and the reactions occurring on them, form a
major part of the chemistry which surrounds us, from corro-
sion 1o catalysis and aesthetic appearance to abrasion
resistance. Thus the incentives to understand and ultimately
modify surface composition and chemistry are partcularly
strong.

Techniques available for the characterisation of solid sur-
faces range from a careful look in strong light ta an intimate
examination of individual atom positions with a scanning
tunnelling microscope. Between these two extremes lie a
vast array of methods for the examination of surfaces in
precise structural and chemical detail.

Recently the Centre for Surface and Materials Science at
the University of Auckland has taken delivery of an Auger
electron/photoelectron spectrometer offering, for the first
time in New Zealand, two of the primary methods available
for the chemical characterisation of surfaces. This venture
has been supported by the University Grants Committee,
New Zealand Steel Ltd., the Building Reserach Association
of New Zealand, The Industrial Processing Division of DSIR,
the Lotteries Board, New Zealand Aluminium Smeltersand a
variety of other minor contributors.

The Centre has been set up to service in-house research
within the University, industrial research and frouble-
shooting projects and importantly, to act as a training
ground for graduate scientists and engineers. Those directly
involved with the research centre, represent interests as
diverse as geochemistry, catalysis and metallurgy. The tech-
niques chosen for the first stage of development represent
the “mainstream” methods used in analysing surfaces. They
are discussed below with specific examples of their applica-
tion from projects currently underway within the Centre.

X-ray Photoelectron Spectroscopy (XPS)

Both XPS and Auger Electron Spectroscopy (AES) utilize
the limited mean free path of low energy (0-2000 eV) electrons
generated within the solid by X-ray or electron beam bom-
bardment, to derive information from the uppermost atomic
layers. Mean electron escape depths vary as a function of
kinetic energy as shown in Figure 1.1t is apparent that analy-
sis depths in the 1-6 nm range and submonolayer sensitivity
can be routinely achieved in both methods. For XPS, the soft
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Figure 1. Variation in mean free path of an electron before

inelastic scattering, as a function of kinetic
energy in a variety of solids. Drawn from the data
of M.W. Roberts and J.C. Riviere.
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Figure 2. The XPS spectrum of a used Mo doped alumino-

phosphate catalyst. The inset shows a high reso-
lution scan across the molybdenum 3d region.

X-ray bombardment sources available on the Auckland
instrument are Al or Mg K o€ and monochromatized Al K o€

Electrons ejected from bound states in the solid following
collisions with incident X-ray photons, are characterised by
an energy given by the relationship derived by Einstein.

KE=hYyY— BE

KE = measured kingetic energy
h¥ = incident photon energy
BE = binding energy of the ejected electron

A peak observed in the XPS spectrum is labelled by the
efement and orbital from which the electrons criginated.
Accurate BE positions not only identify the element, but also
its chemical environment. The C1s peak from a simple
hydrocarbon is observed around 285 eV and approximately
4 eV higher for >C=0. With line widths of 1 eV or less,
detailed chemical information is thus readily resolved.

Orbital cross-sections are also accurately known, so the
technique is immediately quantitative. Figure 2 shows the
XPS spectrum of an alumino-phosphate catalyst support
doped with molybdenum. Table 1 shows the resulting
analysis.

Table 1: Quantitative analysis of a used Mo doped
alumino-phosphate catalyst

Element Factor Area Quant  Atomic  Mass
(eV) Factor conc% conc%
o1 537.00 215543, 0.61 50.67 40.61
cis 28850 28830. 0.24 17.22 10.37
Mo3D 235.90 11020. 2.04 0.77 3.73
p2p 139.00 26432, 0.26 14.58 22,63
Al2P 79.50 12855. 0.11 16.76 22,66

A susbsequent scan at high resolution was used to deter-
mine the oxidation states of the Mo. Where materials are
reasonably homogenous between surface and bulk, or when
surface layers have been removed (e.g. by sputtering), XPS
analyses agree well with other analytical methods. Real sur-

Chemistry in New Zealand/August 1986/81
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Figure 3. Two narrow scans across the Ols region of a steel
specimen (a) as received, (b) after removal of
100 A by Ar+ sputtering.

faces are usually a more complex system of segregation,
oxidation and adsorption. In Figure 3, the structure of the
oxygen is peak from an annealed, cold rolled steel surface is
examined. Oxygen from adsorbed water is resolved from a
second component associated with Fe,O,. The removal of a-
100 A by argon ion etching causes a significant increase in
the Fe:O ratio and the dominance of the oxygen peak asso-
cialed with the oxide, rather than that from the adsorbed
water.

A sample from a more controlled laboratory environment
may show rather simpler surface oxygen chemistry but
complex metal chemistry. Figure 4 shows the platinum 4f
region of a borohydride prepared colloidal platinum sample.
Two spin-orbit doublets are resolved, the low binding energy
component corresponding to platinum metal and the second
doublet to Pt?", thought to be associated with an oxide layer
on the metal surface.

Auger Electron Speciroscopy

The emission of a photoelectron leaves behind a vacancy,
oftenin a core level and thus an unstable electronic configu-
ration. The vacancy is usually filled by the elevation of a less
tightly bound electron into the vacancy shell with the
accompanying relaxation energy being emitted either as a
characteristic X-ray, or by the ejection of a second electron
known as an Auger electron after Pierre Auger, who first
identified the process. Auger electron emissicn is much
favoured for the lighter elements, and competitive with X-ray
emission for heavier elements. However untike the X-ray,
Auger electrons have a very limited mean free path in the
solid, making the technique exiremely surface sensitive,
Again the energy of the electron is characteristic of the
element and more particularly the energy separation of the

20

Binding Energy

Figure 4. The plantinum 4f region of a borohydride pre-

pared colloidal plantinum sample.
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three shells (initial vacancy, filling electron and leaving elec-
tron). Peaks are thus designed by the element and shells e.q.
the Cu LMM transition is observed at ~ 820 eV,

There is as much, if not more chemical information in the
position of the Auger peak as there is in the XPS peak shift,
however the natural linewidth of the Auger transition is in
general, far larger than that of the XPS event. This masks
available chemical information and makes XPS the tech-
nique of choice for investigating surface chemistry, as illus-
trated earlier. However Auger electrons are effectively
generated by focussed electron beam bombardment, giving
spatiaily resolved information in the Auger spectrum. The
focussed beam allows electron imaging of the surface being
examined and thus the analysis area can be selected with
submicron accuracy. The most powerful expression of the
technique is the ability 10 scan the beam across the surface
and by monitoring peaks in the Auger spectrum, map the
surface distribution of an element.

@ KLL -
~
/Zﬂ L
FE L

W 1ecend /
E £ KL / ’JL)\/’[/
: / |
Fe e
§  sonoel yd
= I

4

’f
./n L
L
o 6% ©f 1280
Finptic Eneroy (eU)
Sapy 0
% c FE
P s
o a_r'\ {L‘N"\
I N
H
13
5
5000,
200 «ea 603 2] 1600

Kingtic Ensrgu lev)

Figure 5. An Auger spectrum reorded from a fracture sur-
face of a high tensile steel nail. The lower spec-
trum displays the differentiated form, useful in
removing the sloping secondary eleciron
background.

Figure 5illustrates the Auger spectrum of an interior sec-
tion of a fractured high-tensile steel nail. The presence of
zinc (the nails were zinc plated) on the interior fracture sur-
face, indicates significant zinc migration and is of interest in
investigating the brittie nature of this particuiar sample.

Instrument Configuration

Both techniques require the collection and energy analy-
sis of low energy electrons. The preservation of electron
trajectories and energy, together with maintenance of atom-
ically ctean sample surfaces, requires ultra-high vacuum
conditions. A combination of lon and Turbomolecular pump-
ing maintains vacuum in the 1x10°'9 Torr region in the anal-
ysis chamber, with slightty higher pressures in the prepara-
tion chamber. Samples are introduced through an interiock
system into the preparation chamber and transferred onto an
XYZ manipulator for analysis. The area of interest on the
sample is laser aligned at the focal point of bombarding
sources and the electron extraction lens. The latter collects
and focuses electrons on the entrance slit of a 180°
hemispherical analyser (see Figure 6.)

The monochromatised Al source allows high resolution
XPS spectra to be obtained. In general observed line widths



are dominated by the line width of the X-ray source. The
optimum -~ 0.8 eV line width delivered from the Mg anode
can be comfortably reduced toA-0.55 eV using the Al anode
and quartz mirror monochromator — at the expense of
considerable intensity. Monochromatised Al Ko< radiation
also lacks the high energy Bremstrahlung and thus offers
reduced backgrounds and signal to noise advantages which
compensate somewhat for the reduced sensitivity.

Auger electron spectroscopy utilizes an all electrostatic,
10kV electron gun, with a LaB, filament. The effects of stray
magnetic fields on the tracjectories of low energy electrons
imposes the requirement for an all electrostatic column and
ultimately limits spatial resolution. Typical beam currents at
high resolution are in the nancamp range with spot sizes
down to ~- 0.24m.

Also mounted-on the main chamber, is a 0-5 kV argon ion
gun, which serves both as a sputter cleaning device to
remove adsorbed contaminants and an ion milling system tg
“depth profile” samples. Typical sputter rates of 2-» 20 A
sec! are achieved with this device.

The provision of a completely separate preparation
chamber provides considerable potential for direct interfac-
ing of sample freatment facilities with the instrument. A high-
vacuum fracture stage is of most immediate interest. This
device prevents oxidation or other chemical modification of
the highly reactive fracture surfaces before analysis. The
second likely facility is a catalyst reaction vessel, where sam-
ples can be extracted from simulated industrial reaction
conditions and transferred for analysis without atmospheric
exposure.,

Conclusion

The capability of current surface anaiytical methods is
remarkable for the wealth of information and chemical detail
available. The Research Centre for Surface and Materials
Science has made New Zealand's first major venture into this
field with the acquisition of an Auger electron/X-ray Photoe-

lectron Spectrometer. The instrument has an extremely

broad spectrum of potential applications in New Zealand,
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Figure 6. A diagram of the basic layout of the Kratos
XSAMB00. Macrobeam indicates the Argon ion
gun, while monochromator assembly is mounted
on the port shown.

considering the cbvious research potential and remember-
ing that the evelution of such instrumentation overseas has
been largely driven by industrial use. )

We are as yet, at an early stage of development of the
facility, however even from the studies currently underway,
there is clearly an interesting future in this rapidly expanding
field.
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A PROCESS FOR THE INTRODUCTION OF
ELEMENTAL SULPHUR INTO HIGH ANALYSIS
PHOSPHATE FERTILISERS.

Alan G. Charleston, NZ Fibreglass Company, Auckland.

Alan Charieston was the 1987 recipient of the Shell Prize
for Industrial and Applied Chemistry. This paper describes
some of the work for which he received the award, and which
was carried out at the now defunct NZ Fertiliser Manufactur-
ers’ Research Association in Auckiand.

Introduction

An adequate supply of sulphur is essential for good plant
growth and the lack of it has been shown to be a yield limiting
factor in some soil types world wide!

When single superphosphate is applied to correct phos-
phate deficiencies, as has been the dominant fertiliser stra-
tegy in New Zealand for more than 100 years, the sulphur
present (ca 11%S as calcium sulphate} is sufficient to correct
many sulphur deficiencies as well.

In severely sulphur deficient situations, or on soils from
which sulphur is readily leached, elemental sulphur may be
added, which, when relatively finely divided, is readily oxi-
dised by soit micro-organisms and provides plants with sul-
phate throughout the growing season. This is particularly
useful on soils where high rates of leaching lead to tempor-
ary sulphur deficiencies between applications of single
superphasphate2.

It has been suggested, on the basis of extensive agronomic
field trial evidence, that the particle size of elemental sulphur
should be predominantly <. 0.15mm for cool-temperate
regions and <. 0.25mm for warm-temperate regions, when
applied annually, and £.0.25mm and < 0.5-1.00mm respec-
tively when applied biennially to pastures.3

Molten sulphur may be added to single superphosphates
to preduce a product containing relatively fine sulphur (40-
B0% < 0.15mm) because of the high temperatures (110-
115°C) which prevail during the early stage of its production.

Higher analysis fertiliser such as triple superphosphate
and reactive phosphate rocks acidulated with sub-
stoichiometric amounts of phosphoric acid, i.e. partiafly
acidulated phosphate rocks, contain no useful levels of sul-
phur. Previous efforts to introduce elemental sulphur into
these materials where the heats of reaction are substantially
less than that obtained during single superphosphate pro-
duction, have met with mixed success.

Attempts have been made to disperse molten sulphur into
phosphoric acid with the intention of using the resultant
emulsion to acidulate phosphate rocks. The melten sulphur,
however, tended to coalesce in heavy puddles even with
vigorous stirring in the presence of a wetting agent. A pro-
cess whereby malten sulphur is sprayed under pressure onto
triple superphosphate during granulation has been des-
cribeds. Although a satisfactory product was obtained, pro-
duction problems, including explosions at the oversize grind-
ing mill in the granulation circuit, caused its manufacture to
be discontinued.

It was considered that a promising approach to the prab-
lem could be a variation on the molten sulphur/phosphoric
acid emulsion method, ie to disperse molten sulphur in ¢ool
{ambient) phosphoric acid and to use the resulting stable
slurry to aciduiate phosphate rock.

This paper describes the development of this idea from a
small scale batch process to a pilot plant continuous process
which had a throughput of approximately a quarter of the
size required for a full scale industrial model.

Experimenial and Results
A. Laboratory scale batch process
A |laboratory blender (Waring-model PB-5A) was used to

provide vigorous stirring to a quantity (370g) of phosphoric
acid (71% H,PO,w/w made from Jordan phosphate rock} or
water, contained in a 1 litre borosilicate glass vessel. Molten
sulphur (111g) was poured into the liquid over a period of 20
seconds through a teflon funnel with a 3.2mm outlet. This
enabled the molten sulphur to be accurately poured onto any
part of the vortex formed in the liquid by the blending unit.

[ B 4

[—Blender

_-—"H3l’(}‘1

Figure 1. Schematic diagram showing the three points at
which molten suiphur was added to phosphoric acid.

The sulphur was added to a sample of phosphoric acid at
the three points indicated in Figure 1 and to water down the
centre of the vortex. After dispersion the suspensions were
wet sieved through nylon filter fabric (58 #m aperture) with
water. The size distributions of the >58»m materials were
determined by wet sieving on BSS test sieves while the<
58~m materials were recovered by settling after being well
washed with water. The size distribution of the dispersed
samples are shown in Table 1.

Tabie 1. Size distribution (% passing stated sieve size) of
suiphur dispersed in water and phospharic acid using waring
blender.

H,PQO,

Diameter (mm) A Bb ce H,0¢
2.00 100.0 98.0 97.6 99.8
1.00 100.0 93.7 91.8 995
0.50 99.6 66.5 63.3 96.7
0.25 88.0 43.0 339 79.1
0.15 68.3 29.1 238 56.2
0.075 366 18.9 14.6 23.7
0.058 28.2 16.0 121 —
mpd (mm) 0.10 0.32 0.38 0.13

a<Molten sulphur added to phosphoric acid at positions
shown in Figure 1.

dMplten sulphur added to water down the centre of the
vortex.
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Figure 2. Plan view of sulphur dispersal unit designed for
continuous operation.

B. Laboratory scale continuous process

Ablending vessel was constructed to allow the dispersal of
molten sulphur in H,PO, on a continuous basis for use in a
triple superphosphate piot plant. It was designed to be
driven by a blender motor used in the earlier batch prepara-
tions and is shown in plan view in Figure 2.

The liquid was introduced via a stainless steel tube which
was angled up through the base of the dispersal unit. The
height of the slurry outlet was varied until a satisfactory
vortex was obtained when the unit was running. The final
height chosen was 45 mm from the bottom of the slurry.

Early attempts at sulphur dispersal without the shear
inducers resuited in very little shear as the liquid rotated
freely within the shell of the unit and hence, the sulphur
produced was too coarse to be of any use(1-1 mm).Shear
inducers were made by gluing three PVC rods (3mm dia.)
togetherin the triangular pattern shown in Figure 2 and then
attaching these to the inside of the dispersal unit at four
equidistant points around its circumference. The clearance
between the blades and the shear inducers was Smm.

A series of sulphur dispersions in 70% w/w works grade
phosphoric acid (or water) were carried out using this unit.

Table 2. Size distributions (% passing stated sieve size) of
sulphur dispersed in phosphoric acid at various $:H,PO,
ratios using the continuous dispersal unit.

S:H,PO, {w:w)

Diameter (mm} 0.06 0.33 0.45
2.00 99.7 100.0 100.0
1.00 99.3 100.0 100.0
0.50 98.0 98.7 97.3
0.25 87.3 78.2 66.6
0.15 70.3 58.9 48.4
0.075 41.3 294 20.4
0.058 336 22.0 11.4
mpd (mm) 0.095 0.125 0.160

Table 3. Size distributions (% passing stated sieve size) of
sulphur dispersed in water at various 5:H,0 ratios using the
continuous blender unit.

S:H,0 (ww)

Diameter {mm) 0.30 0.60 0.90
2.00 99.5 89.7 99.3
1.00 98.5 98.2 98.1
0.50 91.8 89.0 88.6
0.25 64.6 62.2 55.9
0.15 39.2 38.7 32.2
0.075 17.7 17.7 12.0
mpd {(mm) 0.190 0.192 0.220

The S:H,PO, ratio was varied from a low value (0.06:1) to a
maximum level (determined by the thickness of the resulting
S-H,PO, slurry of 0.45:1. The size distributions of the
dispersed sulphur are shown in Table 2. Although the higher
&:H,PO, ratios result in coarseér sulphur, it is still within the
range necessary for relatively rapid oxidation in the soil. The
5:H,0 ratio was varied from a low value (0.30:1) to a maxi-
mum level of 0.80:1. The size distributions of the dispersed S
are shown in Table 3.

A 8-H,PO, slurry was produced on a continuous basis
using the sulphur dispersai unit described above, and this
was used to prepare a sulphurised triple superphosphate on
a pilot plant scale. A 50:50 blend of Christmas ‘A’ and Nauru
phosphate rocks (48 kg.hr') was acidulated with a S:H,PO,
slurry (23 kgS.hr, 79 kg 71% H,PO,.hr") over a period of 30
minutes. No problems were encountered, and the conditions
pertaining throughout the run were similar to those obtained
using phosphoric acid alone, although an increase in initial
rate of reaction was noted. This was probably due to the
increased H,PO, temperature { AT~20°C) resuiting from
the cooling of the molten S.

The sulphur was extracted from the triple superphosphate
and its size distribution measured. The resulits are shown in
Table 4. The triple superphosphate contained 17.4%P (of
which 93% was water soluble) and 15%S.

Table 4. Size distribution (% passing stated sieve size) of
sulphur extracted from sulphurised triple superphosphate
preparedion pilot plant scale.

Diameter {mm) % passing stated sieve size

2.00 99.9
1.00 89.3
0.50 95.2
0.25 8.7
0.15 57.0
0.075 291

C. Pilot plant scale continuocus process.

The two modes of molten sulphur dispersion described
above both utilised a drive unit situated below the dispersal
vessels. This would clearly not be satisfactory in an industrial
situation as the liquid seals around the shaft would require
constant attention to maintain their integrity. Thus any
industrial unit would need to be driven from above.

A stirrer assembly was fabricated from mild steel as out-
lined in Figure 3.

The shaft was turned from a length of 25mm diameter
round stock, as accurately as possible to minimise vibration
at high speed. The unit was operated at 6,000 rpm and was
powered by a 1.1kw 3 phase 2 pole electric motor.

3
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Figure 3: Stirrer aséembfy.
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Figure 4: Plan and cross-sectional views of vessel used o
disperse moiten suiphur in water.

The stirring blade was made from 2.0mm staintess steel
sheet and was based on the shape of the blender blades used
previously.

After considerable experimentation a dispersal vessel
based on a 10 litre polypropylene bucket fitted with the shear
inducing elements, liquid inlet and slurry outlet over an
adjustable weir as shown in Figure 4 was developed.

Sulphur ( ca. 20 kg) was melted in an electrically heated
mild steel vessel and delivered to the dispersal unit via FEP
tubing. The flow was controlled using an electrically traced
gate valve.

All of the development work on this unit was carried out
using water as the cool liquid owing to the lack of suitable
facilities to handle large quantities of phosphoric acid under
pressure. As the earlier small scale experiments showed that
liquid sulphur is more finely dispersed in phosphoric acid
than water, a unit producing sulphur of an acceptable fine-
ness with water should perform even more satisfactorily
when phosphoric acid is used as the dispersing medium.

The various items of equipment were assembled as shown
in Fig. 5 with the mixer blade being positioned in the center of
the dispersal vessel with a narrow clearance ( ca5 mmj) being
maintained between it and the horizontal baffles.

During operation, the electric motor and the water were
turned on and the dispersal unit was allowed to run for about
60 seconds while the vessel filled with water and the vortex
stabilised. Liquid sulphur ( ca 145°C) was then introduced
via the FEP tubing at the point indicated in Figure 5. Sam-
pling of the S:H,0 slurry commenced 1 minute after the start
of sulphur addition and continued at 1 minute intervals the-
reafter. The water flow rate was maintained at 20 kg min-1 for
all runs. If the same volume flow of 70% H,PQ,were to be
processed {i.e. 30kgmin-*) the amount of sulphur dispersed
atan§ H,PQ, ratio of 0.33:1 would be 600 kg hr-'. This corres-
ponds to 6t, hr- of a fertiliser containing 10%S or 12t. hr-' of
one containing 5% S. i.e. the amount of scale up from the
present unitto one of an industrial size is only in the order of
four to eight fold.

It was found that the vortex needed to be high enough to
ensure that the water below the mixing blade did not contain
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large amounts of entrained air as this led 1o solid sulphur
adhering to the bottom of the dispersal vessel and the forma-
tion of excessive quantities of large p1mm) particles of com-
pacted sulphur being present in the S:H,O slurry. The
height of the adjustable weir was altered until this was
achieved. An optimum height was found to be 190mm from
the bottom of the dispersal vessel. This ensured the absence
of large quantities of entrained air in the water under the
mixing blade while maintaining a voriex shape which was
wide enough to permit the easy access of the molten sulphur
to the base of the vortex. Failure t0 add the sulphur at this
position (i.e. to the side rather than the base of the vortex) led
to increases in the amounts of coarse (Imm) sulphur found
in the 8:H,0 slurries.

Two experiments were carried out with a shaft speed of
6,000 rpm and S:H,0 ratios of 0.1%:1 and 0.34:1. The size
distributions of the sulphurin the resulting S$:H,0O slurries are
shown in Table 5. The sulphur is considered fine enough to
be agronomically available?.

Table 5.

Run A Run B
Shaft speed (rpm) 6000 6000
H,O Flow Rate (kg min -1) 20 20
S:H,0 0.19:1 0.34:1
Size distribution (% stated size)
4mm 99.8 999
2mm 99.3 985
1imm 96.1 958
0.5mm 84.9 806
0.25mm 60.3 51.8
0.15mm 40.9 327
m.p.d. {um} 195 225
Summary

The development of a process for producing finely divided
sulphurin a slurry with phosphoric acid has been described.

Starting with a crude, small scale ( ca. 100g sulphur/batch)
process based on a laboratory blender, the process was
developed through a larger continuous process ( ca. 400
S/minute) to a pilot scale continuous process ( ca. 6 kg
S/minute) which incorporated many of the features required
on a full scale unit.

The factors which were found to be importantin the opera-
tion of a dispersal unit were the nature of the sheer inducing
elements in the dispersal vessel, the height of the slurry
vortex and the position at which the liquid sulphur was
introduced.

(-Q tolten 5 Wi

S:HZO

Slurry

Slurry
Outlet

Figure 5: Point of moiten sulphur addition to sulphur disper-
sal unit.
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GOLD PRODUCTION BEGINS AT WAIHI

Gold production has commenced again at the Martha Hill
mine in Waihi, 110 years after it was first discovered in the
area. With its first pour of bullion on 16 May 1888, the Waihi
Gold Mining Company has resurrected an operation which
previously ran from 1879 until 1952 and produced 12 million
tons of ore worth 28 million pounds sterling in the currency of
the time,

The resurgence of interest in Martha Hill began in 1976
when Waihi Mining and Development, & joint venture
between Mineral Resources (N.Z.) Limited and Green and
McCahill Mining Limited, obtained a prospecting licence
over the hill. It was this initiative which lead to the mine that
was officially opened in 15 June 1988.

Geological Background

On Martha Hill precious metals occur in a system of near
vertical quartz veins in andesitic volcanic rock. These veins
are thought to represent the roots of a fossil geothermal
system active approximately 12 million years ago in which
hot circulating fluids altered the minerals in the rock to clays,
and deposited the quartz containing gold and silver.

Mining

Martha Hill is mined by open pit methods. The final pit will
cover an approximate surface area of 24 hectares and will be
700 metres long, by 400 metres wide at ground level. The pit
will descend to a depth of 200 metres from the highest point
on the hill.

Generally mining is undertaken with backhoes [oading into

trucks. Bulldozers fitted with ripping attachments are used to
rip large areas of waste rock so that it can be loaded by front
end loader into trucks. Some areas of the pit require blasting.
Cre and waste rock removed from the pit are transportedona
single conveyor to the treatment plant and waste disposal
area respectively. Open pit mining and conveying operations
are confined to a maximum of 12 hours a day. In order to
develop the open pit it is necessary to dewater the existing
.mine workings. An average of 5500m3 of water is pumped
every day. Some of this water is used in the ore treatment
process and the remainder is treated prior to discharge to the
Ohinemuri river.

Processing

The precious metals are recovered from the ore by the
Carbon in Pulp (C.1.P.) method. Cyanide is used to ieach the
gold and silver from the ore after it has been ground and
mixed with water and lime. The precious metals are then
absorbed onto activated carbon which is later removed from
the circuit. The gold and silver are chemically stripped from
the carbon and recovered by electrowinning.

The precious metals are smelted to produce bars of bullion
which are sold for refining. The tailings left after the leaching
circuit are pumped in aslurry to the tailings and waste dispo-
sal area. Processing of ore is a 24 hours operation as is the
disposal of tailings.

Tailings and Waste Disposal
The Waihi Gold Mining Company uses a land based
method of tailings disposal. This involves retaining the tail-

ings within embankments engineered from mine waste. Addi-
tional waste rock from the mine is used for contouring the
embankment structures.

Production
Approximately 3,500,000 tonnes a year of ore and waste
rock are mined from the open pit to produce 55,000 oz of gold
and 300,000 oz of silver annually. The mine employs approx-
imately 150 people.
UL i (1

First buflion pour, 0020 16th May 1988

Restoration

On completion of mining the appearance of Martha Hill will
have changes from a low rounded hill to a crater-like lake set
in a steep sided amphitheatre. Final rehabilitation proposals
provide for beaches and lagoon areas at the west and east
ends of the lake to allow for recreational use.

Thetailings and waste disposal area will be rehabilitated to
pasture over the life of the mine and on the completion of
mining will be completely restored to an acceptable land use.
Future land use options include a return to the previous
dairying use, recreational uses or combhination of dairying,
forestry and horticulture.

In preparation for future rehabilitation the company estab-
lished trial vegetation plots on mine waste and tailings. In
some cases topsoil was spread prior to planting, in others the
plants were put directly into waste or tailings. The progress ot
plants was monitored and very successful results were
obtained. For example, dry matter yields for pasture trials in
the best cases exceeding 14,000 kg of dry matter per hectare.

Environmental Monitoring

From the time evaluation of the Martha Hill resource began
in 1979, environmental monitoring has been carried out.
Environmental monitoring will continue over the life of the
mine to ensure mining licence, water rights and clean air
licence conditions are being met. Studies carried out to date
have included monitoring noise levels, dust in the atmos-
phere, vibration to assess the effects of blasting, rainfall and
other meteorological measurement, groundwater levels,
water quality, river discharges, animal, bird and plant life as
well as social indicators. '
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AXXIOM CHROMATOGRAPHY DATA SYSTEMS
Model 747

A multi-channel, multi-tasking IBM-based controller/data system that simultaneously controls 3
separate chromatographs and acquires two channels of real time data for each.

Model 727
A lower cost controller data system, that can control 1 chromatogram and acquire two channels of
real time data,

THE HP 5895A GAS

CHROMATOGRAPHIC '
northrop
A sophisticated workstation for the HP 5890A gas

chromatograph. Acquires two channels of signal INSTRUMENTS & SYSTEMS LIMITED
data and has full control of the HP 5880 and HP - =

7673 autosampler over the INET digital interface. The name for precision

Standard HP ChemStation hardware is used to

allow for easy upgrade to gc/msd or g¢/FTIR WELLINGTON PO Box 2406  Phone: 856-658
system. Can also be used as a workstation for AUCKLAND  Private Bag, Newmarket Phone; 794-091
' CHRISTCHURCH Phone: 795-360

HPLC and UV/vis.

For further informalion please circle no. 22 on reader reply card.




NZIC Annual Report 1987-88

On behalf of the Council we
present the Annual Report for
the 57th year of operation of the
New Zealand Institute of Chem-
istry, for the period ending 30
June, and the Annual Accounts
and Balance Sheet for the year
ending 30 April 1988.

Institute Administration

The clear indication at the
1987 Annual General Meeting
of majority support for the
increasing subscription to pro-
vide for a professional secreta-
riat was actioned by Councitin
February. Subscriptions for the
1988/89 year were raised to
$110 from $77 {including GST)
for Members and Fellows.

The Development Fund
established in 1986 from
reserves, augmented in 1986
and 1987 by levies of §5 and $6
per member, other than stu-
dents, allows appointment in
1988 of an Executive Officer,
responsible through the Presi-
dent to Council, with support-
ing staff and facilities. Six invi-
tations were issued on 30 June
to tender by the end of July for
consideration and action by
Council in August,

In addresses to members the
President has outlined the
tasis for and the background to
the preparation of the tender
and job specification docu-
ments. Copies were sent to all
Branches. The retirements in
August 1388 of the Registrar
and General Secretary after 28
and 8 years' service respec-
lively have spurred this
rearganisation.

With the assumption of the
membership registration and
receipt and payment duties of
the Registrar by the Executive
Officer and staff, Council is
considering the addition of an
elected General Treasurertoits
officers responsible for finan-
ciai policy.

Awards, Prizes and Honours
The following awards were
made to members of the insti-
tute by Councii Honorary Fel-
lowship: Professor J.F. Duncan
and R.E.F. Mathews. ICI Prize:
Assoc, Professor P.S. Rutledge,
University of Auckland. Shell
Prize for Indusltrial and Applied
Chemistry: A.G. Charleston,
NZ Fibreglass, Auckland (ex
NZ Fertitiser Manufacturers’
Research Association), 1988
NZIC-RACI Visiting Speaker
Award: Dr D.M. Bibby, Chemis-
try Division, DSIR, Wellington
{(jointly with the RACI). Chemi-
cal Education Award: M.A. Per-
king, Cambridge High Schoaol,

Cambridge. Student Paper
Competition: S.C. Smith, Uni-
versity of Canterbury. Chemi-
cal Essay Prize: no award.

The A.C. Kennett Memorial
Award made jointly with the
Australasian Corrosion Asso-
ciation through its New Zea-
land Branch was awarded to
Messrs R.J. Good, G.C. Moore
and C.J. Wojciak of the Ade-
laide Water Supply Department.

Chemistry V AAVA Prize:
Debra K. Nairn, Chemistry Div-
ision, DSIR, Mt Albert.

The President was accorded
Honaorary Fellowship status for
his term of office by the Royal
Australian Chemical Institute
and the Canadian Institute of
Chemistry. Similarly, Mr R.F.
Ryan, President, RACI and the
President, ICI, were elected
Honorary Fellows of NZIC dur-
ing their term of office.

We have pleasure in record-
ing: the award of the Order of
New Zealand to Professor
R.E.F. Mathews; the award of a
QSM for public service to one
of our Foundation Members, Mr
L.S. Spackman; a Royal Society
of Chemistry Centenary Lec-
tureship to Professor W.R.
Roper; the RAC| Rennie Medal
to Dr M_.G. Banwell; The Phillip
Allen Memorial Award by the
International Forensic Society
to Dr P.E. Nelson et al; a Prince
and Princess of Wales Award to
Mr L.H. Boulton. Congratula-
tions are offered to Associate
Professor W.A. Denny, Dr P.G.
Roughan and Dr C.C. Winter-
bourn on their election to Fel-
iowship of the Royal Society of
New Zealand and to Miss J.J.
Gibson, Manawatu and Miss M.
Service, Waikato, on winning
Young Scientists Awards.

Conierence

The Institute is grateful to Dr
Peter Nelson (Chairman), Paul
Farr (Secretary} and the Com-
mittee for organising the Joint
Conference with the NZ Bio-
chemical Society at the She-
raton Hotel and the University
of Auckland, August 24-28,
1987,

The Conference theme
“Commercialisation of Chemis-
try"” was a response to the “user
pays” philosophy current in
New Zealand science, designed
to attract participation by
industrial chemists and their
employers.

The Committee broke new
ground in the employment of a
professional organiser. Audited
accounts showing a surplus of
almost $3,000 were presented
to Council’s February meeting.

As this was the first Conference
held since the introduction of
GST, negotiations with the
Inland Revenue Department
continue.

Overseas speakers were Pro-
fessors Geonrge Pimentel,
immediate Past President. of
the American Chemical Society,
David Williams, University of
Wales Institute of Science and
Technology, Ronald Kydd,
University of Calgary, Derek
Saunders, Cranfield, UK, Fred
Plapp, Texas A and M Univer-
sity, Drs William Hancock,
Genetech Inc., Nicos Nicola,
Melbourne, Robert Bucat, Perth,
David Cowan, London,

Non-Corporale Grades of
Membership

Asreported p. 185, December
1987 issue of "Chemistry in
New Zealand”, a ballot of Cor-
porate members of all six
Branches was in favour of the
motion that “The three Non-
Corporate grades of Techni-
cian, Graduate and Associate
be amalgamated into one Non-
Corporate grade henceforth to
he known as Associate”. Coun-
cil resolved to adopt this
motion in February. Henceforth
the Graduate and Technician
categories of membership will
not appear in the membership
statistics of the Annual Report.
Arrangements are in hand for
the necessary rule changes,

Recruitment

Membership continues to
rise — by 31 compared with 18
last year — despite the increases
in subscriptions designed to
build a fund for better service to
members through a more
expensive central secretariat
service to Council officers,
committees and Branches.

Services 10 members such as
the salary survey, the “Jobs for
Chemists Survey” published in
June, the Chemists' Support
Package, Survey of Consul-
tants' fees, new palicy contribu-
tions to Branches for student
travel, a recent adjustment to
the formula for calculation of
Branch grants to assist our
smaller Branches et al are the
result of effort by individuals
and a rising subscription
income. Council's resotution to
appoint a marketing officer to
aid recruitment by Branches
will be reviewed in August 1988,

Chemical Education

Thefirst Annual Report of the
Chemical Education Trust was
published in the June issue of
“Chemistry in New Zealand”.

The 1887 National Chemistry
Week was reviewed in the
QOctober 1987 issue.

These initiatives, in addition
to the Chemical Education
Award, Chem V AAVA Prize
and Branch Prizes for Univer-
sity and Technical Institute
students, the ongoing prepara-
tion of Chem NZ, now pro-
duced in Weflington by Gary
Burns of Victoria University
and his committee, the immi-
nent publication of Yolume ) of
“Chemical Processes in New
Zealand”, in Auckland by John
Packer and his colieagues, the
Manawatuy Branch Education
Trust disbursements to schools
in its area and the Chem 13
News Exams arranged by Mark
Perkins are other examples of
the considerable and growing
commitment of NZIC to prom-
oting secondary and tertiary
teaching of Chemistry.

Public Affairs and Science Pol-
icy Dr Joyce Waters and the
members of the Public Affairs
and Science Policy Committee
have responded to the request
of the President of the Royal
Society of New Zealand for
help in submissions to the
Science and Technology Advi-
sory Committee established by
the Government in response to
the Beattie Report. The chair-
man of this Caommittee (STAC),
Mr R. Arbuckle, is a chemist,
formerly chief executive of ICI
New Zealand. Professor R.E.F.
Mathews, Hon FNZIC, is a
member.

The importance of cbtaining
consensus amongst the diverse
group of chemists and bio-
chemists who are members of
NZIC, on a limited number of
projects of national economic
significance, has been raised
by a former President. Branch
discussions and submissions
to NZIC's Annual General
Meeting are possible contribu-
tions to progress towards such
consensus.

Finance

The audited balance sheet
shows an excess of expendi-
ture over income of $2,412.
Overall this is quite a good
result but the balance sheet
should be read with several
qualifying factors in mind.
These are; $8,003 is still due
from Inland Revenue Depart-
ment arising from GST pay-
ments for the 1987 Conference
— assuming IRD accept the full
claim; there are. unfunded

Continued next pags
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THE NEW ZEALAND INSTITUTE
OF CHEMISTRY (INC.)

BALANCE SHEET AS AT 30TH APRIL 1988

1986/87 1987/88
$ $
CURRENT ASSETS .
3,466 Bank of New Zealand 6,580
213 Petty cash on hand 541
650 Prepaid Travel Account 359
5,813 Subscriptions in Arrears 5013
Prepayments: Re Future
3693 Conferences 1,000
3,723 Sundry Debtars 12,104
77 Stock of Wallcharts on Hand 40
3660 Stock on Hand — Ties & Scarves _ 3,430
21,295 29,067
i
INVESTMENTS:
36,791 Equiticorp Debenture —
Development Fund 45,318
16,370  AGC Debenture —
Lyttelton Harbour Board Stock 500
6.25% 1.7.98
53,661 45818
FIXED ASSETS: At Cost
2,330 Office Equipment 2330
1,975 Less Accumulated Depreciation 2,330
355 —
822 Films 822
822 Less Accumulated Depreciation g§e2
360 Presidential Chain 360
AL 360
$75.671 $75,245

These accounts must be read subject to the attached notes.

1986/87

CURRENT LIABILITIES

6,353 Sundry Creditors

Goods and Services Tax
700 Subscriptions in Advance

1987/88
$

7,892
2,369
1,602

7.910 Proposed Transfer to Development 17,930

Fund — Not yet funded

14,963
SPECIAL ACCOUNT

567 Easterfield

ACCUMULATED FUNDS

GENERAL FUNDS
58,286 Balance 1.5.87

29,793

567

23,350

Grants to Chemical Education

Trust

{21,370)

(30.098) — Transfer to Development Fund —
(4,838) — Excess of Expenditure over

Income for Year

23,350 Balance 30.4.88

DEVELOPMENT FUND

~— Balance 1.5.87

30,098 Transferred from Accumulated

Funds

_6.693 Add Interest Earned for Year

36,791

$75.671

AUDITOR'S REPORT

(2,412)

(432)

36,791

8,526

We have audited the financial statements of the New Zealand
Institute of Chemistry (Inc.) in accordance with accepted auditing
standards, and have carried out such procedures as we considered
necessary. In our opinion the financial statements give a true and fair
view of the financial position of the Institute as at 30 April 1988.

AINGER TOMLIN
Chartered Accountants

Christchurch

transfers to the Development
Fund amounting to $17.930;
when these are funded, pre-
sumably this year, the Fund will
stand at $63,000 which will
grow to over $70,000 during
this financial year less the
amount required to fund the
full-time secretariat; the fund
represents the Institute's total
reserves. We have no undi-
rected reserves.

The substantial increase in
subscriptions decided by the
February Council meeting
should provide sufficient to
fund the above transfers, the
establishment of the Secreta-
riat, and the usual Institute
activities. From next yearannuat
income must be sufficient to
fund the permanent secretariat.
The Institute should took to

establishing a non-directed
reserve fund as a necessary
cushion against the unforseen.

{D.J.H.}

Publications

The co-operation of our pub-
lisher, Allan Breckell, has main-
tained high standards for our
flagship publication “Chemis-
try in New Zealand”, while hold-
ing costs. Positive interaction
of the editor, Bruce Graham,
publisher and Brian Fairchild,
1987 Conference and Chemical
Industries Trade Fair organiser,
resulted in a notable insert in
the August issue supported by
exhibitors at the Trade Fair.

In 19888 the turn down in the
economy has affected advertis-
ing revenue. As with the
monthly publications of our sis-
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ter societies — "Chemistry in
Britain” (RSC) and "Chemistry
in Australia” (RACI) — the
needs of actual and potential
members play a paramount rgle
in the magazine and increasing
efforts are made to highlight
NZIC's activities.

Brief reference is made else-
where in this report to the con-
tinuing publication of Chem NZ
and the imminent appearance
of Volume Il of "Chemical Pro-
cesses in NZ», :

Intemmational Chemistry

Dr Halton at the request of
Council has continued liaison
with the organisers of Pacifi-
chem to be held in Hawaii in
December 1989. The Fats and
Qils Specialist Group have
issued the final circular for the

Second Fats for the Future
Conference to be held in Auck-
land 12-17 February 1989,

The General Secretary
attended the 100th ANZAAS
Congress in Sydney in May and
met Mr Bob Ryan, President of
RACI and Professor R.D. Guth-
rie, formerly Secretary General
of the Royal Society of Chemis-
try. These discussions relevant
to NZIC plans for a professional
secretariat were continued in
Metbourne, where Dr Fred Bry-
ant, RACI's Executive Secre-
tary, arranged a meeting with
the Past President, President-
elect, Honorary General Secre-
tary, Honorary General Treas-
urer and Victorian 8ranch
President,

The Overseas Visitors' Fund
sponsored a visit by Professor



INCOME AND EXPENDITURE FOR YEAR ENDED 30TH APRIL 1988

1986/87 1987/88
$ $
EXPENDITURE
ADMINISTRATIVE AND
SUNDRY EXPENSES
1,825 Accountancy/Audit Fee 2077
Ballpt Costs 553
Branch Expense Grants
8615 — Re Capitation Fees 9,905
3,000 — Re Student Travel 3,000
3,006 Computing, Address Labels etc 2,135
Conference Registrations 990
641 — Council Donations
Prince & Princess of Wales
3000 Science Awards Scheme 2,000
120 Chem 13 Exam Expenses
9552 Honoraria & Allowances 8,903
987 ANZAAS Conference Contribution —
National Chemistry Week Expenses 1,832
1,773 Overseas Visitors Expenses 2,069
10,547 Printing, Stationery, Stamps 8,653
580 Prizes 496
Subscriptions
631 -~ Royal Society of N.Z. 631
160 —S.ANZ 190
5 —IPENZ 50
614 —FA.CS. 300
60 — N.Z Futures Trust 60
10,170 Travelling Expenses 9,800
491 Depreciation 355
56,792 53,999
PUBLICATIONS
22110 Journal — Publisher 20,855
2,000 — Editor 2,249
1,161 Chem NZ 817
Sundry Publications 2,278
1,510 Sundry Publications for Resale 2804
26,781 29,003
2,027 Less: Publication Sales 3,087
24,754 25916
81,546 TOTAL EXPENSES: 79,915
7910 Proposed Transfer to Development
Fund {$6/Member) 10,020
389456 $89,935

These accounts must be read subject to the attached notes.

1986/7 1587/8
[3 )
INCOME
76,363 Subscriptions 81.433
Interest Received:
3,185 — Bank of New Zealand 722
— BNZ Finance Ltd 2,01
3 — Local Body Stock AN
189 — Royal Society of New Zealand
264 — UDC Group Holdings
1,370 — AGC (NZ) Ltd.
5019 2,764
Conference Surplus
— Auckland 2873
2553 — Dunedin —
546 — Genetic Manipulation —
— AN.Z A AS. Conlerence Refund 413
137 Sale Ties and Scarves — Net Surplus 40
) : Excess of Expenditure Qver
4,838 Income for Year 2.412
$89.456 $89,935

NEW ZEALAND INSTITUTE OF CHEMISTRY {INC)
NOTES TO FINANCIAL STATEMENTS

STATEMENT OF ACCOUNTING POLICIES:

General Accounting Policies

The measurement base adopted is that of historical cost. Reliance
is placed on the fact that the entity is a going concern.
Accrual accounting is used to match expenses and revenue.

Particutar Accounting Policies

The Financial Statements have been prepared on a GST exclusive

basis.

Goods and Services Tax These accounts have been prepared on
a G.S.T exclusive basis.

Subscriplions

Arrears and Sundry Debtors are stated

at expected realisable value.

Depreciation

Has been charged using the straight-

line method based on an estimated §
year economic life of the assets con-

cerned.
Are stated at cost or, where applicable,

Investments

with the addition of interest com-
pounded to date.

R. Neidlein in March. His itiner-
ary included ameeting in Roto-
rua with membes of the Wai-
kato Branch based in that area,
Acknowledgemenis

The Council is deeply appre-
ciative of the time, expertise
and effort given voluntarily by
many members. To those who
have participated and assisted
with our programmes, Council
offers sincere thanks. Piease
consider the 1988 Branch elec-
tions and decide in which way
you can best promote NZIC
and our profession in the
period of change and develop-
ment before us.

T.R. Hitchings, President
J. Rogers, General Secretary
26 July 1988

RSC

GRANTS AND FUNDS

Associate Professor John
Packer, as local representative
of the Royal Society of Chemis-
try, would like ta advise readers
of the various grants and funds
which are available from that
organisation.

New Zealand receives a
limited amount of money each
year from the Royal Society of
Chemistry which can be used
to help to pay some of the
expenses of members of the
Society visiting and giving lec-
turesin New Zealand, or to help
in some way related to the
Society. This finance is divided
into three portions, and Profes-

sor G.E. Phiitips at Canterbury
and Professor R.J. Ferrier at
Victoria disperse the allocation
for the South Island and lower
North Island respectively.

1n addition to this, a number
of other grants and funds are
available for which New Zea-
1and members of the RSC may
wish to apply. These include:

The RSC Research Fund, to
assist members in their research
by the provision of grants for
e.g. the purchase of chemicals
and equipment, running
axpenses, etc. -

The Corday-Morgan Memor-
jal Fund, to assist members to

visit chemical establishments in
another Commonwealth coun-
try — usually as an additional
stopover to an existing trip.
(Non-members of the RSC may
also apply for this).

Grants for Visits to Develop-
ing Countries — similar to the
Corday-Morgan Memorial
Awards, but for visits to devel-
oping countries.

For further information on
the above, or other matters
relating to the RSC, contact
Associate Professor J.E. Packer,
Chemistry Department, Uni-
versity of -Auckland, Private
Bag, Auckland,

Chemistry in New Zealand/Augusi 1988/93



(—

We're iN Control
-Pollution Control

4/

—

N\
=

2\

'FOR pH AND ORP MEASUREMENT

v

Compared to conventiona

patented GLI Differential Electrode Tech-
nique provides pH and ORP measurements of
® Greater stability over  # Less maintenance at
® Larger periods with @ Lower initial cost

® Less downtime and  # Sanitary version

WATER TREATMENT SYSTEMS

Self-cleaning dissalved oxygen probe
monitors sewage, activated sludge, drinking

Also: Turbidity Probe -— works independent of natural
light. Uttrasonic Level/Flow Detector — works without

tact with th dium. "
contact with the medium ZULLIE

available
Nz
-
AUTOFLO
CONTROL VALVE
& Modulates steam, Gas
and clean liquids
® Pressures to 14 bar. P S
Sizes up to 50 mm i SR
® Clamped in seat ring ; | ;
e Actuator good for over (4 i
1 million strokes \ZI_‘? 3[/"
® Made in N.Z. Bl i
Economically priced AL
m/|[ j"\‘-“=
)
s
[ e W
\S /)
1 N

=/

Applied Instruments Limited
149 Marua Road, Mt. Wellington, Auckland.

P.0.Bax 62-010 Sylvia Park.
Phone: 592-633 (4 lines)
Talex: NZ 2679 Fax: 592-630

94/Chemistry in New Zealand/August 1988

NEW ZEALAND INSTITUTE
OF CHEMISTRY
CHEMICAL EDUCATION
TRUST

INCOME AND EXPENDITURE ACCOUNT
FOR THE PERIOD TO 30TH APRIL 1988

INCOME
Interest Receivable 5,168.86
LESS EXPENSES
l.egal re Trust Formation 0208.20
Postages & Bank Fees 85.80
Publicity 223.96

_1.217.96
NET INCOME 3.950.80
Proposed Distribution to Branches 2,400.00
RETAINED BY TRUSTEES $1,550.90

BALANCE SHEET AS AT 30TH APRIL 1988

CURRENT ASSETS
Bank of New Zealand —

Cheque Account 6,682.22
Interest Accrued 501.25

718347

INVESTMENTS
AG.C {NZ) Ltd
Debenture 17% due 22.9.89 15,000.00
Equiticorp Holdings Lid
Debenture 16.5% due 29.1.91 21,000.00
36,000.00
TOTAL ASSETS $43,183.47

REPRESENTED BY:
TRUST CAPITAL
Initial Setttement from N.Z.|.C. 20,000.00
Donations and Pledges
Received Subsequently 19,232.57

39,232.57
Add Retention to 30.4.88 1,550.90
40,783.47
PROVISION for Distribution to
Branches 2,400.00

$43,183.47

NEW ZEALANLD INSTITUTE OF CHEMISTRY
CHEMICAL EDUCATION TRUST
NOTES TO FINANCIAL STATEMENTS

STATEMENT OF ACCOUNTING POLICIES
General Accounting Policies

The measurement base adopted is that of historical cost. Reliance is
placed on the fact that the entity is a going concern.

Accrual accounting is used to match expenses and revenues.

Particular Accounting Policies
Investments
Have been stated at cost, or where applicable, with the addition of
interest compounded to date.
Goods and Services Tax
These accounts have been prepared on a G.5.T. inclusive basis.

AUDITOR'S REPORT

We have audited the financial statements of the New Zealand Institute
of Chemistry Chemical Education Trust in accordance with accepted
auditing standards, and have carried out such procedures as we cdnsi-
dered necessary. In our opinion, the financial statements give a true;and
fair view of the financial position of the Trust as at 30th April 1988.

AINGER TOMLIN
Chartered Accountants Christchurch



NZIC OFFICERS AND MEMBERSHIP 1987/88

NZIC Elected Officers:

President: T.R Hitchings; 1st Vice-President: Dr D.R.
Llewellyn; 2nd Vice-President: Dr J.M. Waters; Hon. General
Secretary: Dr J Rogers.

Branch Delegates to Council:

Auckland: Dr S.J. de Mora; Waikato: Dr R.T. Gallagher,
Manawatu: Dr A_.K.H. MacGibbon; Wellington: Dr R.8. Whit-
ney; Canterbury: Dr B.E. Williamson; Otago: Dr K.A. Hunter,

Officers Appointed by Council:

Registrar: D.J. Hogan (31/12/88); Admin. Secretary: Mrs
N.E. Wignall (31/12/88) Journal Editor: Dr BW.L. Graham;
Hon. Librarian: Dr EW. Ainscough; Archives Officer: Dr
R.F.C. Claridge (31/12/88); Marketing Officer; P.G. Best
(31/12/88).

Obiturary:

We record with regret the deaths of the following
members; D.S. Adcock, C.J. Highley, R. T.W. Learnan (Auck-
land), R.B.S. Rao, C.R. Tilly {Waikato), O.K. Sewell (Mana-
watu), K.S. Birrell {Wellingtcn), M.T. Hunter, D.J. Tennent
{Canterbury), M.V.B. King {(Otago).

COUNCIL COMMITTEES:

Sianding:

President T.R. Hitchings; Delegate from President's branch,
Dr B.E. Williamson; Gen. Secretary, Dr J. Rogers; Registrar
(ex-officio).

Finance and Honours:

President, T.R. Hitchings; 1st Vice-President, Dr D.R. Llewel-
lyn; 2nd Vice-President, Dr J.M. Waters; General Secretary;
Registrar.

Membership:
Dr G.J. Wright (31/12/88); Dr R.J. Furkert (31/12/89); P.G.
Best (31/12/90). .

Publications:
DrR.T.Gallagher; Dr R.A. Franich; T.K. McGhie, N.A. Decon.

Editorial:
Editor, Dr B.W. Graham; Dr W.A. Denny; Dr A.C. Herd; D.M.
Fenton;, DrJ.H. Carside; Dr P.E. Nelson; Dr R. Whiting; C.L.H.
Stonyer.

Public Affairs and Science Policy
Dr J.M. Waters (31/12/90); Dr 1.D. Watson; Dr M.T. Brimble;
President {ex-officio).

Chemical Education:
C.W. Valpy; Dr R.S. Whitney; W. Freitag; Dr W.R. Sharman;
br W.C. Tennant.

Environmental:

Prof. R. Laverty; Dr P.W. Larking; Dr R.A. Smith; Dr G.F.
Laws; Prof A.D. Campbell; Dr W.A. Temple; Dr K.A. Hunter;
(Corres.M.): Dr S.J. de Mora, Auckland; Dr F.B. Shorland,
Wellington.

Hazardous Chemicals:

Dr J.L. Love; Prof R.B. Keey, Dr M. Gray {(Corres.M.): R.H.
Hopgood, D.J. QOgilvie (Auckland); Dr W.P. Judd (Waikato);
Dr G.A. Lane, Dr D.F. Newstead (Manawatu); Dr W.A. Tem-
ple {Otago); A.A. Turner, Dr G.P. Irwin (Wellington).

Representatives 1o other bodies:

AAVA: W, Freitag (31/3/88); N.R. Edmonds

SANZ: Dr H.J. Percival (NZIC is not represented on the new
SANZ Council)

RSNZ Member Bodies management C'tee: Dr H.J. Percival.
UNESCO NZ c’tee: Dr G.R. Burns.

Membership:

During the year the following changes in membership have
occurred:

Hon Fellows 2

Fellows elected from membership 3

Members (new 22, elected from Graduate 20, Associate 3,
Technician 1.)

Associates {new 3, elected from technician 4, Graduate 1.)

Technicians 6 Deaths 10
Graduates 32 Resignations 40
Students 45 Struck off 27

MEMBERSHIP STATISTICS: APRIL 30 1988

BRANCH HON.F FELLOW MEMBER ASSQC. GRAD. TECH. STUDENT TOTAL
Aucklang 10 76 261 31 51 12 41 482
Waikato 5 24 80 6 24 1 5 1585
Manawatu 0 H 29 7 5 2 5 149
Wellington 8 68 224 6 26 0 17 349
Canterbury 8 68 113 5 26 2 10 232
Otago 1 49 50 1 12 1 2 116
Overseas 4 29 140 3 16 2 2 196
TOTAL: 36 345 977 50 160 20 82 1679
Specilallst Groups:
Branch Membership: Group Secretary NZIC Non-NZIC TOTAL
April 30 1985 1986 1987 1988 Analytical DJ Hogan 51 2 53
Auckland 406 424 466 482 Chemical Education DT Howarth 177 265 542
Waikato 148 164 152 155 Chromatography DR Webster 122 154 o276
Manawatu 1438 151 154 149 Electrochemistry AJ McQuillan 29 27 56
Wellington 344 349 339 349 Fats and Qils SF Hobbs 27 14 41
Canterbury ?:13:43 %“1'-’ ?g; ﬁg Geochemistry B Christensan 36 85 121
Otago tnorg. & Organometallic G Bowmaker 77 25 102
Overseas 195 195 187 1% Organic Chemistry A Abell 84 4 88
Total: 1561 1588 1629 1679 Polymer Chemisiry . 49 28 77
Thermodynamics GR Hedwig 15 3 18
X-Ray Crystallography- GJ Gainsford 24 27
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Covering the field
in analytical
instruments

Varian 3000 series Gas
Chromatographs >

Models 3300, 3400, 3500, 3600

Choose from a range of injectors, detectors and
flow controls to suit your applications:

e Standard or automated systems.

_ _ The 3000 Series has a model and configuration
¢ Packed column or capillary options.

to suit you.

¢ Data handling options.

< DMS Series UV-Visible
Spectrophotometers
Moadels 80, 90, 100, 200, 300

Arange of double beam instruments for all
applications from routine to research. Buy only
the features you need and choose from a wide
range of accessories and sample-handling
systems. Apply the power of advanced data
handling, graphics displays and applications
packages.

SpectrAA Series Atomic
Absorption
Spectrophotometers >
Models 10/20, 30/40, 300/400

Singie and double beam . Choose from a range
of flame controls, lamp turrets and background
correction, levels of data handling from routine
inboard to advanced PC operation, even Zeeman
systems. All from the company that pioneered
atomic absorption —Varian.

’ Marketed by
Iﬁp Salmond Smith Biolab Ltd

Wilton tnstruments Division

AUCKLAND WELLINGTON  CHRISTCHURCH
Private Bag Nonthcote @ P.O. Box 31044 PO Box 1813
Phone 418-303% Phone 697-099  Phone 6§63-663

WsER [ Data St dpmet Mrlofesh e W {unSaen 00

VERY INTELLIGENT SOLUTIONS FOR YOU varian

WNT 141
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LETTER FROM AUSTRALIA

Readers of "Chemistry in
Australia” will be farnitar with
the “Letter From Monash’ con-
tributed by lan Rae, which
appears in each issue. There is
much abouf our over-Tasman
sister publication that we have
considered with envy for some
time now, and lan’s ‘column’ is
not the least of these. We were
therefore delighted to receive
the following contribution from
fan, and have asked, hopefully,
for more.

The bicentenary of European
settlement in Australia, which is
being celebrated throughout
1988, has produced an orgy of
historical reviews and presen-
tations. It came at a time of
increasing interest in our his-
tory, with eager family histori-
ans swelling the membership
lists of genealogical societies
around the country.

The Royal Australian Chemi-
cal Institute was not unaffected.
In 1987 it established a History
and Archives Committee under
the leadership of Dr John
Spink, of CSIRC. Although full
Divisional status is some way in
the future, the Committee is
quite active and organised an

afternoon session at the national
convention in August. Spink
has also co-operated with the
Australian Science Archives
Project, based at the University
of Melbourne, to preserve
microfilm essential documents.

RACI will also hoid a one-day
history meeting in Melbourne
in November 1988. This year is
also a centenniat one for
ANZAAS — the Australian and
New Zealand Association for
the Advancement of Science,
who marked the occasion with
a Jubilee Congress in Sydney
last May. The heyday of chemi-
cal contributions to ANZAAS
seems to be over, with only
occasionally a chemist taking
part in some more sociafly-
oriented program.

The tide of chemistry at
ANZAAS was onceatthe flood,
and this history is the subject of
ane chapter in the commemo-
ration volume The Common-
wealth of Science. RAC) is
arranging for offprints of this
chapter to be made available at
asmall charge forthose who do
not wish to purchase the full
volume.

Interest in history of chemis-

fan D. Rae

try is not confined to chemists,
however, and a major cantribu-
tor is Professor Roy MaclLeod,
of the University of Sydney,
who edited the ANZAAS
volume. MaclLeod is a well-
known historian who focusses
his work on the interactions
between Britain and the Empire
{later Commonwealth). He has
written, for instance, about the
work of A.E. Leighton, who re-
cruited over 100 Australian
chemists to work in British
munitions factories during
World War |, Leighton was an
Englishman who had come to
Australia before the war tohead
munitions work, but was re-
called in 1914, After the war, he
returned to Australia to con-
tinue his work, which he did
with conspicuous success
which extended to his coming
out of retirerment to head Aus-
tralian munitions work in
1939-1945.

The munitions chemists in
World War | worked under the
direction of South African
(although American-born) K.B.
Quinan, Most of the Australians
returned home, but no official
records of their service have
survived, leaving Macleod to
sift News and obituary columns
in journals, augmented by per-
sonal memoirs and some details
from the Australian Archives.

| don't know whether any
New Zealanders were involved
in this wark, but something sim-
ilar happened in World War |l
days when New Zealand chem-
ists came to Australia toworkin
munitions factories. Again,
there are no official records, but
| wonder if there are untapped
sources of information in New
Zealand? | would be interested
to hear from anyone who
knows of New Zealand chem-
ists who took part.

BOOK REVIEW

CHEMISTRY FOR SIXTH
FORMS by A.H. Woof, D.T.
Howarth and R.C. Rendle.
Longman Paul Ltd, 1987, 679
pages. ISBN 0-582-85728-7

'

‘Chemistry for Sixth Forms!
has been written for the current
sixth form syliabus. For most
students studying chemistry at
this level, this will be their first
study of the subject and for
many their last! Some willgoon
to the seventh form and first
year university. Only a minority
will go on to study chemistry at
a higher level. 1 is with these
thoughts in mind that I read this
book,

My first impressions were
that it is an attractively pro-
duced and printed book with
lots of pictures (some in
colour). The many biographies
of famous chemists and exten-
sion inserts will challenge and
excite the curious student. The
first 20 chapters, in the main,
cover the core material of the
syllabus and the last 5 chapters
cover material which can be
used for options (Consumer

Chemistry, The Chemistry of
Foods, Aspects of Soil Chemis-
try, Fluoride and Lead — Two
Health Issues, and Copper and
its Compounds). Chapter 18
{Some Aspects of Industrial
Chemistry) is aninteresting one
and is intended to be used as a
source of information rather
than used as a whole. The book
also has a sgparate Teachers'
Guide.

It is good to see the number
of references in the text to
chemistry as it is carried out in
this country (e.g. sulphuric acid
production, the Mobil process
and s0 on) but is a pity the
authors did not use as an
example of a protein structure,
in Colour Figure 2, one deter-
mined in New Zealand by Dr
Ted Baker at Massey Univer-
sity, rather than haemoglobin.
Further links to New Zealand
could have been provided in
Dorothy Hodgkin's biography,
as a number of well known New
Zealand chemists have spent
time working in her laboratory.

| tried the sections in Chap-
ters 5 and 15, on oxidation-

reduction reactions, onagroup
of students with little or no
chemistry background. In gen-
eral their reaction was favoura-
bie and they found it a good
introduction to the topic which
improved their understanding
and confidence. The extensive
problems provided were very
helpful but several students did
notlike the introduction of frag-
tions into chemical equations
asin Mg +%0, MgZ+0Qr
Any criticism of the book is
related to the syllabus the
authors were forced to follow
rather than the book itself. | stiil
think there are too many theo-
retical concepts being intro-
duced into what is, as menti-
oned above, the first and
probably only serious study of
chemistry for most pupils. Have
you ever seen V-shaped water
molecules or two atoms collid-
ing? Let's not kid ourselves that
chemistry is physics! How often
do we hear that chemistry is a
“hard” subject? It does not have
to be but it will remain so while
the syllabus is crammed with
far too much material both

theoretical and factual. | feel
that it will be the brighter stu-
dents that get the most from
this book.

The book is a significant con-
tribution to chemical education
in New Zealand. | congratulate
the authors on its production
and hope it is widely used in all
New Zealand schools.

Andrew Brodie,
Massey University.

IUPAC Affiliate
Membership
Scheme

Readers are reminded that
IUPAC Affiliate Membership is
available through the Registrar,
NZIC. Benefits of the scheme
include free subscription to
"Chemistry International”,
reduced fees at IUPAC confer-
ences and discounts on IlUPAC
publications. For further
information contact the
Registrar. PO Box 29182,
Christchurch.
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UNIVERSITY NEWS

B. R. Penfold

Canterbury

At the end of May Professor
Bruce R. Penfold retired from
the staff of the Chemistry
Department of the University of
Canterbury after a 39 vear
association. His eariier student
years were so scholastically
distinguished that he was able
to take extended leave and
obtain a PhD degree from
Cambridge University where he
specialised in X-ray crystal
structure analysis. In carrying
out this work he became one of
the first New Zealanders to
have working experience with
computers. His subsequent
academic career was pro-
foundly influenced by this
experience.

Back at Canterbury during
the spartan 1950's he intro-
duced X-ray powder diffraction
and then had a single crystal
camera buiit in the Department
5o that full structure analyses
became possible, even if very
time consuming. After his first
study leave, an extended period
with later Nobel Laureate, Pro-
fessor William Lipscomb at the
University of Minnesota and at
Harvard University, he joined
forces with an engineer and
persuaded a sympathetic
geographer, who was also the
Vice Chancellor, that the Uni-
versity had to find some way to
getits own digital computer. An
IBM 1620 was eventually pur-
chased with considerable
assistance from the Mobil Oil
Company. The universities of
New Zealand, who all used it or
envied it, were launched on an
inevitable development which
has proven to be supremely
important in all technological
disciplines, very important in
most others and an essential
tool inuniversity administration
and secretarial work,

Bruce marshalled the com-
puter programs and attracted
students to address problems
in structural chemistry at an
increased tempo. Many who
had their first experience with
him, and before the days of
more formal computer training,
have made successful careers

in applications and manage-
ment of computers in diverse
areas within chemistry and also
well outside of it.

Research funding improved
during the 1960's so that by
1969, Bruce was able to obtain
the then huge grant, ($85,000)
to buy Mew Zealand's first
computer controlled automatic
single crystal diffractometer,
thereby initiating a new era in
the productive application of
this technique. Now, 20 years
down the track, one person can
produce data for 180 analyses a
year.

The 1970’s saw Bruce very
much in demand for adminis-
trative work inside the Univer-
sity, on many committees,
including the University Coun-
cil, and outside on the Royal
Commission on Chiropractic
Professionalism. He has been
involved in the wider scientific
communities including
ANZAAS, the Royal Society of
New Zealand, the Society of
Crystallographers in Australia
and the International Union of
Crystallography, and also
served a period as chairman of
the Curriculum Committee for
6th form chemistry syllabus
revision,

Ever mindful of the inexora-
ble impact of silicon chips,
Bruce has, during the 1980's
put a lot of effort into the devel-
opment of instructional teach-
ing programs based on micro
computers. During his seven
years as Head of Department
he has also moved all secretar-
ial, accounting and inventory
work onto these machines.

Qutside of chemistry Bruce
has made his considerable
experience available to many
community organisations, in
particular in the music and
sporting worlds. He goes into
retirement as current President
of the New Zealand Hockey
Association and with a new
personal microcomputer.
Doubtless these will become
intertwined.

Professor G.H.N. Towers,
Department of Botany, Univer-
sity of British Columbia, Van-
couver, will be an Erskine vis-
itor in the Department of Plant
and Microbiological Sciences
in July/August this year. His
expertise is in the fields of
phytochemistry, medical and
ethnobotany, photobiotogy and
chemical ecology.

Auckland

Dr Geoff Dufly has been

appointed to a personal chair in

the Department of Chemical

and Materials Engineering at

the University fo Auckland.
His research in the flow and

98/Chemistry in New Zealand/August 1988

1976.

behaviour of wood pulp fibre
suspensions has led to improve-
menis in the deisgn of pulp-
handling equipment around the
world. He has designed and
developed systems for pulp and
paper plants in New Zealand,
Australia, the United States,
Sweden, Denmark and Fintand.

Professor Duffy, who is 49,
was born in Australia. He
gained a Bachelor of Science
from lhe'Univeristy of New
South Wales and a PhD from
Auckland, has taught at the
University since 1969 and been
an Associate-Professor since

Prf. Duffy

He has published over 85
papers and reports, holds five
patents and has produced 13
special reports for the paper
industry. He was made a Fellow
of the Royal Society of New
Zealand in 1987. He has his own
consulting company.

Professor Duffy has just
completed 2% years as the
foundation Director ot PAPRO
(Pulp and Paper Research
Organisation of New Zealand)
and will continue his close
association, as a member of the
Research Advisory Committee
of PAPRO.

Walkato

The Chemistry Depariment’s
move into Apple Macintosh
Computer hardware has seen
the acquisition of some sophis-
ticated software to match. The
programs ChemDraw (Version
2) and Chem3D allow high
standard reproduction of two
and three-dimensional images.
Asaresult, the overall standard
of thesis and research paper
presentation should improve
markedly.

The university's Science
Education Research Unit has
had some notable visitors over
the last two months. DrJohn K.
Gilberl of the Department of
Educational Studies, University
of Surrey, visited SERU for two
weeks at the beginning of June,
and also visited the Department
of Education in Wellington. Dr
Reinders Duit of the Institute

for Science Teaching Studies,
University of Kiel, Germany,
was on campus for two weeks
to discuss LISP {Energy) and
other research.

A student of the Chemistry
Department for the last seven
years Chris Adams recently
completed his D.Phil thesis on
kinetic studies of chalcone
epoxides, and is contemplating
post-doctoral research in
Adelaide,

Dr Lyndsay Main and Dr
Tony Cartner have just returned
from 12 months leave in Cam-
bridge and York/Edinburgh
respectively. Both will have
heavy teaching commitments
and 1989 Conference organisa-
tion to look forward to over the
next six months.

A recent graduate of Wai-
kato, Dr Loule Gommans, has
found a job! Louie will be work-
ing in the Coil Coating Division
of New Zealand Steel as a
Development Technologist.

Dr Chris Hendy departed in
tate June for a years leave, at
Columbia University, New York.

Massey

Dr Martin Banwell from the
Department of Chemistry, Uni-
versity of Melbourne, recently
visited the Department of
Chemistry and Biochemistry
and gave a lecture on the syn-
thesis of some tropane natural
products. Dr Banwell now has a
number of affiliations with
Massey, having previously been
a colleague of Drs Joyce
Waters and Margaret Brimble at
Auckland University and hav-
ing been a fellow student with
Dr David Officer at Victoria
University. Consequently, his
visit was an enjoyable one both
personally and professionally.

Otago

The Chemistry Department
is to introduce a new tormat for
second year couses in 1989.
Several papers will be offered
which integrate aspects of ana-
Iytical, applied and bioiogical
chemistry reflecting research
moves in this direction.

Professor Edward Goldberg
of the Department of Chemis-
try, Scripps Institute of Ocean-
ography, La Jolla, California
was a visiting lecturer in the
Chemistry Department for a
month from 20 June. Professor
Goldberg is a noted authority
on marine chemistry, particu-
larly global marine pollution
and was one of the founders of
the “Mussel Watch Program”.
He recently chaired the
CHEMRAWN IV (Chemistry
Research Applied to World

Continued next page



BRANCH NEWS

Waikato

Associate Professor Malcolm
Carr of the university's science
education research unitl is a
member of the Royal Society
Standing Committee on
Science Education, represent-
ing NZIC. This committee
organised a forum on Science
Education in Wellington on
May 12th. Professor Peter Fen-
sham of Monash University was
an invited speaker, and the
forum aroused considerable
interest and discussion. The
Standing Committee has met
several times, most recently on
June 15th.

The Waikato Branch was
visited by the current Institute
President, Terry Hitchings, on
June 22nd. A low attendance at
the meeting was disappeinting,
but was compensated for by
some lively discussions after
the formal part of the evening
was over,

Manawatu

On 15 and 16 March, Profes-
sor Richard Neidlein from the
Institute  of Pharmaceutical
Chemistry in Heidlberg, West
Germany, visited Palmerston
North as part of his four week
lecture tour of New Zealand.
His first lecture, to the Branch,
highlighted the development of
the pharmaceuticals industry in
West Germany. The following
day, at Massey University he
eloguently described some of
his own work, showing how
strained “unnatural” molecules
can be exploited for the synthe-
sis of new useful heterccyclic
species.

During his stay, Professor
Neidlein held discussions with

UNIVERSITY NEWS
Continued

Needs) meeting held in Keys-
tone, Colorado and sponsored
by IUPAC.

Dr Lyall Hanton has recently
obtained UGC funding for
post-doctoral work on stacked
metal complexes. Justus Nor-
tholt has returned to the Uni-
versity of Kassel, Federal
Republic of Germany after
spending three months work-
ing on FTIR spectroelectro-
chemistry with Dr Jirm McQuil-
lan and his research students.

The Nutrition Department
was recently visited by Profes-
sor Helen Guthrie, Professor of
Nutrition at Penn State Univer-
sity and President of the Ameri-
can Institute of Nutrition. Pro-
tessor Guthrie spent one month
in the Department sharing her
expertise in the field of nutrition
education and in public issues
in nutrition.

chemists at the DSIR, DRI and
Massey University.

On 17 May, Dr Kenneth
MacKenzie {Chemistry Division,
DSIR, Gracefield) gave a most
interesting talk on "Ceramics —
Materials of the Past, Present
and Future”. Dr MacKenzie
traced the history of the dis-
covery of low-tech ceramic
products such as pots, vases,
porcelain, glass and cement.
Only in recent years has an
understanding of chemical re-
actions involved in forming
some of these products come
to light. Techniques such as X-
ray crystallography, solid state
NMR and X-ray fluorescence
have vyielded much valuable
information. Dr MacKenzie,
along with others, was instru-
mental in pioneering the appli-
cation of solid state Si-29 NMR
studies in obtaining an under-
standing of the structure of
meta-kaolinite obtained from
heating kaclin. Present ceram-
ics, such as TiN, SigN,, TiOs,,
Zr0,, and SiQ, (finely divided
from geothermal fluid) and
their uses in cutting tools, pis-
ton crowns etc. were dis-
cussed. Finally, future ceramics
for the engineering and elec-
tronic industries were briefly
mentioned.

Mr Terry Hitchings gave his
Presidential Address, entitled
“1988 — A Turning Point in the
Affairs of the Institute”, to a
dinnermeeting of the Branch
on 9 June. He also presented
the Branch's 300 — level prizes
to students of the Department
of Chemistry and Biochemistry
of Massey University. Roger
Cresswell, who completed a
BScHons degree last year and
is currently studying aspects of
the inorganic chemistry of
copper complexes for a PhD,
was awarded the chemistry
prize. The biochemistry prize
was awarded jointly to Cathe-
rine Day, a PhD student study-
ing molecuiar biology, and
Julian Reid, a technician who is
continuing part-time with his
BSc course on sequencing
proteins, .

After briefly discussing the
development of the Institute of
Chemistry, its current structure
and activities, Mr Hitchings out-
lined the problems. that the
Institute is now facing. He
pointed out that it is difficult to
compare the Institute with sim-
ilar organisations overseas. As
an example, all of the income of
the Institute comes from
member subscriptions whereas
this form of income is but a
small part of the operating cost
of, say, the American Chemical
Society which has a large pub-
lishing and information dissem-
ination activity. Finally, Mr

Hitchings discussed the
increase in member subscrip-
tions of other professional
organisations and of trade
unions and the need to provide
an improved secretariat.

Mr Hitchings also visited the
Hawkes Bay Section in Hast-
ings on 8 June and Taranaki
Sectionin New Plymouthon 21
June.

Cn 29 June, Dr Margaret
Lawton, Section Leader of the
Criminalistics and Forensic
Biology Section of DSIR's
Chemistry Division, Auckland,
presented amost timely address
to the Branch titled "DNA Typ-
ing in Forensic Science”. Dr
Lawton outlined the develop-
ment of forensic science (which
she described as the science-
jaw interface) in New Zealand,
with emphasis on the various
procedures of blood typing.
She described the procedure of
DNA typing (commonly known
as "DNA" fingerprinting”) and
improvements now being deve-
loped to enhance this method
of crime detection. This
meeting proved to be a success
for the Branch, attracting a
large and enthusiastic audience
of members as well as students
from Massey University and the
Manawatu Polytechnic.

Otago

Branch members enjoyed
their annual social event on 2
June. This consisted of a wine
tasting evening at the Univer-
sity of Otago Staff Club.

The R.E. Corbett Lecture was
given on 16 June by Dr Murray

Munro of the Chemistry Depart-
ment, University of Canterbury.
The topic of his address was
"“The Search for Antiviral and
Antitumour Activity: are New
Zealand Marine invertebrates a
Source?”

Canlerbury

45 branch members, in two
groups, recently visited
Giessen's Wine Estate just
south of Christchurch. The
groups were shown the whole
wine making process from pick-
ing the grapes to drinking the
final product. The latter was
conducted in a most convivial
atmosphere with a knowledge-
able sommelier in attendance.

GOVT DEPTS.

Chemistry Divn, DSIR,
Christchurch

Dr Richard Yannoort has gone
on study leave to HOLLAND for
a year. He will be studying
supercritical fluid chromato-
graphy with Professor Frie of
Amsterdam University.

Dr Michael Taylor, Mr Peter
Hentschel and Dr Rob Martyn
went to an International Fore-
nsic Science Symposium in
Brisbane during May. Dr Mar-
tyn went on to visit laboratories
in Adelaide, Melbourne and
Sydney.

Dr Jeffrey Plowman recently
raturned after 6 months with
the Division of Horticultural
Processing in Auckland.

NOTICE

NZIC Annual General Meeling, 1988

The Annual General Meeting of the New Zealand Institute of
Chemistry will be held at 6 p.m. en Thursday 25 August, 1888 at the *
Hokowhitu Campus — Manawatu Polytechnic/Teachers College. —

Palmerston North.
Agenda

1. Welcome by the President, Mr T.R. Hitchings.

2. Apologies
3. Minutes of the 1987 AGM.
4

Matters arising.
1. Chemical Education Trust.

2. Non-Corporate Grades of Membership. -

3. Secretariat.

5. Annual Report for period to 30 June 1988. s et

6. Finance — 1987/88 statement of Income and Expenditure and
Balance Sheet for year ending 3¢ April 1988. 1. . '

7. Election of Officers: President,-First Vice-President, Second
.Vice-President, General Secretary, ) o

8. Prizes: Easterfield, ICI, Shell, Chemncal Educat:on Chemlcal

Essay, NZIC/RACI Visiting Speaker.

9. Honorary Felfowship.
10. General Business.
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CHEMICAL PROCESSES
IN NEW ZEALAND

Volume Two

Edited by J.E. Packer and R. Whiting.
Published by the New Zealand Institute of Chernistry.

Volume two of “Chemical Processes in New Zealand” is
now available. It contains 29 chapters, listed below, on topics
different from those in the 1878 publication, which is now
regarded as Volume One.

Chemisiry in Agriculture

The Fate of Phosphate fertilisers in the Sail

Soil Acidity and Liming

Manufacture of Chlorotriazine Herbicides in New Zealand
Kapuni Ammonia-Urea Plant

Chemistry in the Wool Industry

Studies on Wax Esters in Fish

Processing of Crude Tal Qil and Crude Sulphate Turpentine
Sugar Syrups from Maize and Wheat

Energy

Synthesis of Automotive Fuels from Wood

The Manufacture of Methanot

Methanol to Gasoline — The Mobil Process
Re-Retining of Used Lubricating Oils in New Zealand
Refining Crude Oil

Environmental Chemisiry

Air Poltution Monitoring

Chemical Treatment of Meat Processing Effluent
Geothermal Waters

Polymer Chemisiry
Paints and Pigments

Metals

Anodising of Aluminium
Corrosion Protection of Metals
Chemical Cleaning

Chemicals

Production of Chiorine and Caustic Sodain the Kraft Pulping
Industry

Fluosilicic Acid

Zinc Sulphate

Copper Sulphate

Batteries
The Manufacture of Lead-Acid Batteries
Dry Cell Production

Medicine
The Design and Development of Anti-cancer Drugs
The Clinical Chemistry Laboratory

The cost, including postage, is $25 + GST ($27.50 total).
Copies may be obtained from Mr M.G.C. Gibson, 27 Galaxy
Drive, Mairangi Bay, Auckland 10. {Make cheques payable to
"NZIC Chemical Processes™).

Copies will also be available at the forthcoming 1988
NZIC/NZBS and 1988 Scicon Conference, at an all up cost of
$25.

THERMAL ANALYSIS
REVISITED
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In our June issue we featured
products available for thermal
analysis. Since that time two
further product ranges have
come tolight, as detailed below.

Perkin-Elmer

Perkin-Elmer ofters a choice
of two Thermal Analysis sys-
tems, the DELTA Series and the
7 Series, as well as a Differential
Thermal Analysis instrument,
the DTA 1700.

Both the DELTA Seriesand 7
Series Systems utilise the same
thermal analyser modules
which include the DSC 7 Differ-
ential Scanning Calorimeter,
TGA 7 thermogravimetric
Analyser and TMA 7 Ther-
momechanical Analyser.

Each analyser unit is com-
pletely computer controlled,
providing real time data acqui-
sition, sophisticated data anal-
ysis and data storage, multi-
tasking operation and unat-
tended operation. Single key-
stroke interactive sofiware
routines make for extreme ease
of operation. Automatic calibra-
tion routines and system diag-
nostic routines are also soft-
ware included. The major
difference between the DELTA
Series and the 7 Series Thermal
Analysis systems is the compu-
ter and associated software that
control the thermal analysers.

The 7 Series Thermal Analy-
sis System, based on the
Perkin-Elmer 770 Professional
Computer as the system con-
troller, permits simultaneous
multiple operation of up to
three thermal analysis instru-
ments. The 7 Series is designed
for laboratories having large
workloads or performing re-
search and development, qual-
ity assurance or materials char-
acterisation studies.

The DELTA Series Thermal
Analysis System, based on the
Perkin-Eimer 3700 Data Sta-
tion, provides complete compu-
ter control and data analysis for
a single analyser. It is designed
for laboratories with limited
budgets or dedicated analyser
requirements. Applications
include quatity control and
materials characterisation
studies.

The DELTA Series can be
easily and economically up-
graded to a 7 series configura-
tion. Complete libraries of
thermal analysis and general
purpose software are available
for use with both computers.

For further informalion please
circle no. 8 on reader reply
card.

System For Thermal Diagnostic
Studies (STDS)

STDS is a unique laboratory
system designed to probe the
details of thermal decomposi-
tion processes. By combining a
well-controlled and flexible
thermal decomposition unit
with the powers of GC-MS
analysis, the STDS achieves
unique experimental capabili-
ties. This system can be applied
to problems in hazardous waste
incineration, fire safety, thermal
stability of materials, optimiza-
tion of catalytic processes, and
many other areas.

A key feature of the STDS is
the maodular structure which
permits customization ofany of
the components. The sample
insertion area, for example, can
be used for introduciton of
gaseous, liquid, solid, or poly-
meric  samples. The high-
temperature furnace (up to
1050°C) can be fitted with
quartz test cells which are
interchangeable and can be
customised for the particular
application. The sample inser-
tion region and reactor are
housed within an HP 5890 GC.
The precise temperature con-
trol of the GC permits highly
controlled admission of mate-
rials into the reactor and quan-
titative transport of materials
throughout the system {no cold
spots!). The thermal processor
is interfaced to a control con-
sole which permits precise con-
trol of flows, pressures, resi-
dencetimes, temperatures, and
gaseous atmospheres within
the reactor chamber. Virtually
any gas which is noncorrosive
to quartz can be used in this
system.

Downstream of the thermal
processor is an in-line analyti-
cal system capable of cry-
ogenic trapping, separation,
and detection of thermal
decomposition products, The
thermal decomposition pro-
ducts can be separated using a
capitlary GC (e.g. HP 5890}, a
multidgimensional GC unit, or
even a supercritical fluid chro-
matograph (SFC). The detector
forthe unitcould be an MS (e.g.
the HP 5970B MSD) an FTIR
{e.g. the HP 5965A |IRD), a con-
ventional GC detector, or a
combination of the above.

The STDS has been deve-
loped by the University of Day-
ton Research Institute, and is
available in New Zealand
through Northrop Instruments.

For further information please
circle no. 9 on reader reply
card.



PRODUCTS FOR SURFACE ANALYSIS

Polymer Surface Analysis with
SIMS

Until recently, surface analy-
sis of polymers and other
organics has been performed
primarily by Electron Spectros-
copy for Chemical Analysis
(ESCA). ESCA is used because
it provides the mild analysis
conditions needed to ensure
that the chemical structure of
the organic remains intact
throughout the analysis. ECSA
also provides chemical bond-
ing infarmation not previously
available with other surface
analysis technigues. in con-
trast, Secondary lon Mass
Spectrometry (SIMS) has been
used primarily for inorganic
material analysis, especially in
the semiconductor fietd where
rapid depth profiling provides
ppm-ppb detection limits for
dopants and impurities.

Recently, however, SHMS has
been used to examine contami-
nation problems, surface chem-
ical reactions and treatments,
adhesion failures and biologi-
cal materials. This technique
produces moelcular ion frag-
ments, that are indicative of the
particular chemical structure
being analysed. These frag-
ments provide unigque finger-
prints for different arganic
materials.

For further information please
circle no. 1 on reader reply
card.

New Surface Analysis Com-
ponents Catalog Available From
John Morris Scientific

A new catalog is now availa-
ble to help customers select the

best surface analysis, molecu-
lar beam epitaxy, and vacuum
components to suit individual
research applications. Each
section contains product des-
criptions, specifications, model
numbers, related equipment,
and ordering information. Spe-
cial price lists, which include
order numbers, briet product
descriptions, and prices, are
also available for domestic and
international markets.

New Auger, ESCA, and SIMS
Subsystems have now been
added to the Physical Electron-
ics components product line.
These subsystems allow the
latest PHI svurface analysis
technology to be incorporated
into a customised system.
Another new feature of the
components product line is a
Model 137 PC Interface Card,
which allows operation of HI
analyzer control electronics
through an IBM-PC, XT or AT
computer.

For further information please
circle no. 2 on reader reply
card.

Surface Analysis Equipment
From VG Instruments

VG Instruments, represented
in New Zealand by Advanced
Analytical, offer a wide range of
equipment for surface analysis,
inciuding the following.

STM 2000, Scanning Tunnei-
ing Microscope — an exciting
new concept in surface charac-
terisation which permits imag-
ing of the electronic properties
of surfaces on an atomic scale.

SIMSLAB MK Il — a quad-
rupole-based instrument with

outstanding sensitivity and ion-
optical gating for high perfor-
mance depth profiling. Avaita-
ble with fast-atom bombard-
ment for sample ionisation.

IX70S — for magnetic sector
SIMS. Offering ultra-high
vacuum and superb transmis-
sion, the IX70S offers a combi-
nation of outstanding speed
and least possible detection lim-
its. Mass resolution comforta-
bly exceeds 25,000 to give you
all the mass resolving power
you need.

1X235, Time-of-flight SIMS —
the most powerful instrument

for surface analysis currently
available. Time-of-flight SIMS
gives you a unigue combination
of chemical and spatial infor-
mation for a broad range of
applications.

All the above, plus the [X23L
Laser microprobe, IX23F Field-
ion atom probe microanalyser,
and a wide range of ion guns,
FAB sources, and boit-on SIMS
components, are available
through Advanced Analytical.

For further information please
circle no. 3 on reader reply
card.

Kratos... from pg 79

The Mass Spectrometry Div-
ision concentrates most of its
production in the high perfor-
mance sector of the organic
mass spectrometry marxet. The
current product range includes
the MS25 in various configura-
tions, designed for GC/MS, and
LC/MS, and SFC/MS applica-
tion, while the MS25E has been
specifically developed for
environmental analysis.

The Concept modular mass
spectrometer forms the basis of
the remainder of the current
range. This system allows high
perfarmance mass spectrome-
ters to be configured exactly to
meet the demands of a particu-

lar application within the labor-
atory. Unique to Concept is the
possibility of extending or
reconfiguring the instrument to
meet future demands.

The Mass Spectrometry Div-
ision is also a world leader in
high resolution mass spec-
trometry data systems. DS90 is
a menu driven acquisition and
processing data system, while
the first 32 bit computing sys-
tem for mass spectrometry,
MACH 3, utilises a window
based environment for data
processing with a highly
advanced man-machine inter-
face.

For turther information please
circle no. 4 on reader reply
card.

Acid And Slip-Resistant Quarry Tiles

A range of impact, acid and
slip-resistant quarry tiles
designed for flooring applica-
tions such as chemical process-
ing plants, laboratories and
dispensaries is being distrib-
uted by New Zealand Brick-
makers. Importéd from PGH in
Australia, the tiles are slip-
resistant even when wet and
have a resistance to acids and
other corrosive materials of
98.75 per cent.

For low maintenance and
maximum hygiene, they are
highly resistant to stains, easy
to clean and can be supplied
with matching coves. Used in
conjunction with an epoxy
grout, they signiticantly reduce
the risk of fungus and bacterial
growth.

The tiles are also aimed at
conforming to the Code of
Practice for the Reduction of
Stip Hazards recently promul-

gated by the Standards Associ-
ation of New Zealand.

Available in either buff or red,
there is a choice of two surface
treatments — matt and carbo-
rundum. The matt finish is
recommended for floors which
are constantly wet, such as
breweries, and the carborun-
dum finish for areas liable to
become greasy.

Other uses include a wide
range of food processing and
preparation applications such
as dairy factories, freezing
works, canneries, commercial
and institutional kitchens, and
beverage plants.

The tiles are avaitable from all
Brickmakers Centres and other
selected tile distributors. They
come inthree sizes — 230mm x
110mm x 25mm; 230mm x
110mm x 15mm; and 152mm x
152mm x 12mm.

PG

ACID RESISTANT TILES

[

Suitable for Food Preparation, Industrial Wet areas, and

Laborataries.

exceptionally high dimensional tolerances, and have
been tested at 98-75% acid resistance.

Finishes available include Unglazed Buff and Red (and
Carborundum impregnated) for excellent slip resistance
and availabie in 230x110mm or 152x152mm sizes.

Contact Brickmakers on AUCKLAND 875-669,
WELLINGTON 692-951, CHRISTCHURCH 795-140.
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INSTRUMENTATION FOR HPLC

Five HPLC Modules For Liquid Chromatography

Northrop Instruments & Sys-
tems Lid earlier this year intro-
duced the Hewlett-Packard
1050 series of HPLC maodules,
allowing chemists to upgrade
current modular HPLC systems
to HP modules one at a time.
The five modules have been
designed to meet demanding
requirements for accuracy,
precision, sensitivity and reli-
ability.

The tive members of the HP
1050 serigs are;

1. Isocratic pump -~ the iso-
cratic pump uses a serial dual-
piston approach to solvent
delivery, with variable-stroke
volume to achieve flow stability
across a wide flow range.
Improvements in design and
quality engineering add to the
reliability and reduce the need
for time-consuming main-
tenance.

2. Quarternary pumping system
— the same single pump is the
basis for the quaternary pump-
ing system. Hewlett-Packard's
own high-speed proportioning
valve mixes the mobile phase at
low pressure, which provides
gradient capability for up to
four solvents. A separate sol-

vent cabinet degasses and fil-
ters the solvents.
3. Variable-wavelength detec-
tor — the programmable
variable-wavelength detector
features high sensitivity, wave-
length-switching and stop flow
scanning. The detector's inter-
changeable cells meet the
requirements of many different
HPLC application areas.
4. Multiple-wavelength detector
— the multiple-wavelength
detector used diode-array
technology tor dual-wavelength
monitoring scanning without
stopping the flow. Chemists
can obtain chromatographic
data and peak-purity informa-
tion simultaneously.
5. Autosampler — the auto-
sampler's precision injection
mechanism features program-
mable injection volume up to
400 microliters. Microproces-
sor control permits calibration
routines independent of sample
position and variable sample
capacity (a 21-sample tray is
included; a 100-sampie tray is
optional).

The five new modules are
rmoved easily from one liquid
chromatograph (LC) site to

another, s0 necessary inR & D
laboratories where HPLC
requirements may change fre-
quently. QA/QC labs also
benefit from modular versatility
even when methods are fixed.
Aging or unreliable modules
can be replaced with Hewlett
Packard quality as desired,
increasing uptime and, more
importantly, sample through-
oul.

Designed to be installed,
operated and serviced by the
chromatographers or techni-
cians themselves, the Hewlett
Packard 1050 series has kept
the number of mechanical parts
to a minimum, meaning there
are fewer parts that can fail
There is no need for critical
alignment or annual overhauls
by the manufacturer.

Electronic diagnostics built
into modules keep the user
informed at all times, and signat
when routine maintenance
should be performed. The
operator can access routine-
maintenance parts directly
when the front panel is opened,
without removing the module
from the stack.

New Diode Array Deteclion
System For Liquid Chromato-
graphy From Philips Analytical

Philips Analytical has
launched its new PU 6003 dicde
array system for liquid chroma-
tography. Designed for use
with the remarkably flexible PU
4021 or new PU 4120 diode
array detector, the system uses
Chromascan Il — the most
powerful software yet devised
to solve the problems often
encountered in liquid chroma-
tography.

Chromascan |l operates in
the IBM environment and runs
under multi-tasking Windows
to getto the heart of the separa-
tion ditficulty with exceptional
ease. A range of peak purity
tests are provided to assure
total confidence in LC method
validation. Additionally, a com-
prehensive set of data manipu-
lation algorithms is available to
prave even the most difficult of
problems.

The user is always in com-
mand through storage, retrieval
and documentation of all data,
methods and manipulations to
GLP standards. Full error fog-
ging and reporting alerts the
analyst to any problems should
they arise.

The system comes complete
with rull colour, high resolution

Too rich, too moist, and far from fluffy.
A call to Watson Victor was the missing ingredient.

VV hatever you need to get the right
amount, the right weight, the right

thickness in the lab or on the production

< 7

ling, it’s your quality control equipment

devices for on-line weighing and
I~ testing that give you maximum

cost savings. We also support our

brands with expert backup

service to minimise your

downtime and maximise
profits.
Watson Victor, 100 years
of experience you can call on

with complete confidence.

WATSON VICTOR

Your Assurance of Quality.

that determines your cost and

//
-

operating efficiency.
No-one understands

this better than

Watson Victor.

We carry a range of key products /

from the world’s leading

manufacturers including the latest !

Auckiand Ph 593-039 write to P.0. Box 1216 « Welinglon Ph 857699 write to P.0. Box 1180 « Christchurch Ph 69-282 write tn P0. Box 706. « Dunedin Ph 777-231 write fo P.0. Box 921. g
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INSTRUMENTATION FOR HPLC

graphics. Not only visually
exciting, these graphics make
on-screen work a joy and help
enormously in a variety of
operations, including the over-
laying of normalised spectra.

Diode array data collection
and dispiay dre coupled with a
powerful integration package,
giving a complete solution 1o
the analyst's quantitation needs.
And cost-effectiveness takes on
anew meaning when a PL 6030
Data Capture Unit is added.
Now data from any detector or
any chromatograph may be
integrated.

For turther informalion please
circle no. 5§ on reader reply
card. .

Perkin-Elmer Releases Diode
Array Detector For HPLC

Perkin-Elmer's new LC-235
detector combines diode array
with UV techneclogy in a stand-
alone unit.

To its broad line of liquid
chromatography instruments,
Perkin-Elmer has now added
the LC-235 Diode Array Detec-
tor, an instrument combining
the power and flexibility of
diode array technology with the
high performance of a conven-
tional, variable-wavelength UV
detector in a stand-alone unit.

The LC-235 Diode Array
Detector meets the needs of
both research and routine anal-
ysis including pharmaceutical,
chemical, environmental,
polymer, biomedical, biotech-
nological, and any other analy-
sis requiring liquid chroma-
tography.

The dual-beam, high-energy
optical system and optimised
low dispersion flow cell provide
low noise, minimum drift, and

.excellent detection limits.

The setup and operation of
the LC-235 are simple and
straightforward. The keypad/-
controller with LCD display
uses eight function keys and
clear prompts to make the LC-
235 easy to use. The multitask-
ing software allows both active
and inactive methods to be
edited while running the
LC-235.

Special features include
automatic peak purity determi-
nation; wavelength ratios; iden-
tification of wavelength of max-
imum absorbance; programmed
and double-beam diode array
optics, monitoring both sample
and reference for all wave-
length from 195-365mm.

For further information please
circle no. 7 on reader reply
card.

HPLC Equipment From Milton

Roy

Since Laboratory Data Con-
trol was formed in 1969, the
company has been at the fore-
front of Liquid Chromatography
development. Early efforts cen-
tered on design and production
of UV and Rl detectors. In 1972,
LDC became part of the Milton
Roy Laboratory Group and
added precision metering
pumps to the product line.
Today, LDC offers products
that span the entire HPLC spec-
trum from the smaliest tubing
connection to state-of-the-art
detectors and pumps to ¢com-
plete analytical and microbore
liquid chromatographs.

CM4000 Multiple Solvent
Delivery System

The CMA4000 is a ternary gra-
dient solvent delivery system
capable of flow rates from 0.01
to 10mL/min. at pressures to
6000 psi. The CM4000 is fully
gradient and flow programma-
bie and can store up to 45 files
in its onboard memory. An
external slave pump can be
controlled by the CMA4000 for
quarternary solvent delivery. All
of the CM4000 programming
capabilities can be externally
accessed through integral
IEEE488 and RS232C inter-
faces.

SM4000 Frogrammable Wave-
tength Detector

The SM4000 programmable
wavelength detector is a varia-
ble UV-VIS detector (190-700
nm) with sensitivity to 0.0005
AUFS. Time programmed
wavelength and/or range
changes, simultaneous dual
wavelength raticing and stop
flow scanning are easily exe-
cuted through the front panel
keypad. Features such as auto-
ranging and all manual func-
tions are also executed through
user-friendly software and ded-
icated function keys. All of the
available functions of the
SM4000 can be externally
accessed through integral
IEEE488 and RS232C interfa-
ces. Up to 31 method files can
be stored in the SM4000 inter-
nal RAM memory and are pro-
tected by a bettery backup
system,

The above items, plus a
whole host of other pumps,
detectors, and accessories are
available through the New Zea-
land agents, Advanced Analyti-
cal.

For turther informalion please
circle no. 6 on reader reply
card.

When your life is at risk you need
more than a goodnose. .~

NEQTOXis atiny Portable Gas Detector e D POD Br
with enormous capabilities. ltwil " 7T
detect harmful gases ong
before they become
dangerous, keeping you
and your environment safe.
NEOTOX mionitors Oxygen enrichment or
deficiency, responds to the presence of Carbon Monoxide and
detects.Hydrogen Sulphide, providing audible as welt as visual alarm
signals/ NEOTOX is pocket sized and operates refiablyfor up to 300 hours
standard dry cefl battery or a rechargeable power pack. NEOTOX s
tough, economic and BASEEFA Certified Intrinsically Safe and is
described fully in cur latest literature.
Send for your copy now — it's easier than
érowing a special nose.

I

"NOW SO, + CL2"

Telephone: (64-9) B76-001

R PO. Box 13-492
Onehunga Telex: APCLTD NZ 63523
Auckland 6. New Zealand Fax: (54-9) 877-897

ASSOCIATED PRQCESS CONTROLS LTD
4/18 CLARK STREET, NEW LYNN, ALICKLAND, NEW ZEALAND.
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New Horizons In Chromatography

Waters HPLC needs no
introduction 10 NZ chromato-
graphers. The following para-
graphs summarise the advanced
products released recently by
Walers, which complement their
existing wealith of LC pumps,
detectors, injectors and
columns.

Data
Networking Comptiter System
The Waters 860 Netwoarking
Computer System is a power-
ful, integrated system for pro-
cessing and archiving chroma-
tographic data. Waters VAX
Reprocess Software allows the
personal computer-based
Waters 810, 820, and 840 data
stations and 990 detector to
have virtually instantaneous full
LC and GPC data reduction
and archiving to a DEC Micro
VAX 2000 computer using
DECnet/Ethernet local area
networks. The Walers 860 sys-
tem supports four graphics or
text terminals and uses high-
speed laser and graphic prin-
. ters and plotters. Data can be
processed at therate of 10t0 15
chromatograms per minute and
rapidly printed using a DEC
LNQ3 laser printer. Data can be
viewed from multiple printers
and terminals, and the system
supports a variety of terminals,
printers, and plotters.

Chromatography Workstation
with System Control

The Waters Maxima™ 820
Chromatography Data and
Control Station allows single-
keyboard control of up to four
GC or HPLC systems, each
with up to four detectors. A
“data only” version for data
acquisition without system
control alse is available.
Advanced foreground/ back-
ground {multitasking) capabili-
ties enable chemists to collect
data in the background while
using the foreground for third-
party software applications and
reprocessing of old chromato-
grams. Users have the ability to
transfer raw data into ASCII,
DIF, and Waters VAX Repro-
cess Software files. A built-in
database manager allows users
to generate summary reports
and trend plots. The Waters
Maxima™ 820 generate sum-
mary reports and trend plots.
The Waters Maxima™ 820 is
based on an IBM AT personal
computer, with a choice of
monochrome or colour moni-
tors. Compatibility with fulf 16-
colour EGA graphics and the
ability to plot chromatograms
on colour plotters are added
features. Other capabilities
include; on-screen, real-time
display of chromatograms;
multipointinternal and external

requirements.

Lower Hutt.

HVDB
FOR SALE

Philips SP9 Atomic Absorption
Spectrophotometer and data processor

This instrument was purchased in
1984 and has received regular
servicing from Philips N.Z. Ltd., it
is in good working condition and
is now surplus to our

Price: $8,000 o.n.o.

The equipment can be seen at the
Hutt Valley Drainage Board'’s
Depot, Waterman Street, Seaview,

Please contact: John Goldsmith
(04) 687-189.

calibrations; the ability to plot
calibration curves on a plotter;
custom reports; automatic peak
identification and methods
development; the ability to add,
subtract, multiply, and divide
labelling of X and Y axes; and
binary or tertiary gradient
design and documentation.

Low-Cost Chromatography
Workstation

The Water Baseline™ 810
Chromatography data and
Control Station is a low-cost
workstation with single-
keyboard system control and
mouse-driven software for lig-
uid, gas, and ion chromato-
graphy applications. The Waters
Baseline™ 810 provides data
acquisition, processing, and
control for single chremato-
graph with up to two detectors,

Photodiode Array

The Waters 990+ Photodiode
Array Detector features a fast
“spectral atlas” library to corre-
late samples against standards
by UV-/VIS spectra, has a four-
channel analog-to-digital sig-
nal capacity to accept data
from up to four external detec-
tors, and monitors and acquires
all Uv-VIS wavelengths from
190 nm to 800nm to provide
complete information about a
sample. Based on an NEC APC
IV Power Mate 2 personal com-
puter with a 40 Mbyte hard disk
for large memory capacity, the
Waters 990+ saves both UV
scans and chromatograms so
that either UV spectra or
chromatograms can be over-
laid. The spectral atlas matches
unknown samples against a
user-generated library of
standards on a correlation
scale of 0-1000. The spectral

atlas aliows any combination of
up to four data categories to be
used in the correlation; UV
scans, retention time, relativé
retention, and retention index.
The ability to add external
detectors enables researchers
to use additional detectors
relevant to their field, such as
adding a Waters 410 Ditferen-
tial Refractometer,

Biotechnology

The Waters 650 Advanced
Protein Purification system fea-
tures a totally non-metallic fluid
path and a flexible, easy-to-use
design for rapid isolation and
purification of microgram to
gram quantities of proteins on
the same system using columns
ranging from Smm to 8cm in
dia. A choice of flow rate ranges
is combined with complete pro-
grammability for simplified
methods optimisation and
operation. Versatile detection is
provided by a variable wave-
length UV absorbance detector
capable of operating in the
0.005-10 AU range. The Waters
protein purification system uses
Teflon, sapphire, quartz, and
glass for all components in the
fluid path.

The Waters Gen-Pak™ FAX
column separates DNAand
RNA within 1hr, with resolution
equivalent to that obtained
using gel electrophoresis. The
46mm x 10cm steel column
features a fast anion exchange
(FAX) resin-based medium that
allows fast, high-resoiution,
high-recovery isolation and
purification of DNA and RNA
restriction fragments.

For further information please
circle no. 10 on reader reply
card,

Advanced Analytical to Exhibit
at 1988 NZIC/NZBS Conference

Advanced Analytical will be
one of the exhibitors at the
Trade Display being held in
conjunction with the 1988
NZIC/NZBS Annual Confer-
ence in Palmerston North, 23-
26 August.

Advanced Analytical is a div-

ision of Advanced Electronics
specialising in analytical
instrumentation manufactured
by such well know companies
as:-

VG Instruments — who offer a
full range of Mass spectrome-
ters, GC-MS, MS-MS, Isotape
Ratio/MS, UHV Components,
Surface Analysis Equipment.

Tracor — Gas Chromatographs
& Detectors.

Milton Roy/LDC — HPLC,
Components & Systems.
Mattson — FTIR Spectro-
photometers.

GBC — AA, UV/VIS Spectro-
photometers.

Photron — HC Lamps.
Dohrmann — TOC, TOX, S &
CE. Total Nitrogen Analysers.
Labtam — ICP & ARC-SPARK
Spectrometers.

Oxford Analytical — XRF
Spectrometers.

The new Model 911 UV/VIS
Spectrophotometer from GBC
will be on display alongside the
well established AA Spectro-
photometer.



Magnetic Stirrers * Overhead Stirrers * Shakers
Dispersing * Temperers ¢ Distillers

For further information on the complete IKA range contact us now.

Kempthorne Med1ca1 Supplies Ltd
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All The Best
For Your Laboratory

MICROWAVE
TECHNOLOGY

For Kjeldahl in six minutes.
Disolution for A.A.S./I.C.P. three times faster
than now. Fast moisture, solids, fats.

PARTICLE
TECHNOLOGY

From the humble sieve
to the Sedigraph 5100.
We have the system to suit.

LIQUID HANDLING
to HPLC

Gilson covers it all. From
pipetting to auto sampling,
fraction collection, to HPLC

pre work, auto samplers/collectors
and of LC, both classic and HP.

pH/CONDUCTIVITY/

TEMPERATURE

Both lab and industrial. Portable,
to in-line. From Ingold, Crison, Suntex.

VACUUM

Alcatel — For all your vacuum needs,
standard, chemical resistant, plasma
RVP’s, Drag, TMP, Hi Vac.

CENTRIFUGES

Sarstedt offer an excellent range
of centrifuges, and the tubes
to suit all needs.

=

CAM SPEC

A new name in quality single beam
UV/VIS and accessories.

YOUR OTHER NEEDS

Dispensing, heating, shaking,
stirring, spinning, sonicating,
to name but a few.
Compliance to ASTM and more.

Auckland

Telex: NZ63193
Phone 444-5836

Ml John Morris Scientific Ltd.

P.O. Box 6348
Wellesley Street

P.O. Box 30496
Lower Hutt

Phone 693-244




What is IUPAC?

Formed in 1919, IUPAC isa voluntary, non-governmental,
non-profit association of organizations known as national
adhering organizations (NAOs). An NAO represents the
chemists of a member country.

IUPAC has over 40 NAOs. Twelve other countries,
known as Observer Countries, are also linked to TUPAC.

IUPAC is the recognised world authority on chemical
nomenclature, terminology, symbols, units, atomic
weights and related topics.

IUPAC provides advice on chemical matters to inter-
national agencies such as the World Health Organization
(WHO), UN Food and Agricultural Organization
(FAO), United Nations Education, Scientific and Cultural
Organization (UNESCQO), International Organisation for
Standardization (ISO) and Organisation Internationale de
Métrologie Légale (OIML).

Divisions and commissions

Some 1500 chemists throughout the world are engaged in
the scientific work of IUPAC on a voluntary basis. These
chemists work on IUPAC’s committees and commissions.
IUPAC has 32 commissions, which are grouped into the
following seven divisions:

I Physical IV Marcromolecular
II  Inorganic V  Analytical
IIT  Organic VI Applied

VII Clinical

Each division has several commissions. For example, the
Physical Chemistry Division has commissions on
spectroscopy, electrochemistry and symbols; whilst the
Applied Chemistry Division has commissions on food
chemistry and atmospheric chemistry etc. The commission
members elect a division committee which regulates the
affairs of the division. Commission members may be
‘titular’ or ‘associate’. The Union makes payment towards
the travel and subsistence costs of titular members, but not
associate members, to attend commission meetings or
general assemblies. In due course associate members
frequently become titular members.

Did you know?

@ IUPAC sponsors about 30 conferences throughout the
world each year. Amongst the most successful are the
CHEMRAWN conferences: CHEMical Research
Applied to World Needs.

® IUPAC is highly active in chemical education. For
example, it organizes workshops and sponsors symposia
on chemical education and publishes the International
Newsletter on Chemical Education.

@ Chemical industry throughout the world is closely
involved in the work of TUPAC. TUPAC has links
with approximately 180 Company Associates in over 20
countries.

® IUPAC has formal links with 30 regional and
international organizations — Associated Organizations
— concerned with chemistry and its applications.

@ IUPAC publishes conference proceedings, definitive
volumes of chemical data and compendia on
nomenclature, quantities, symbols and units (the
famous Green, Red, Blue and Orange Books).

® IUPAC publishes the scientific journal Pure and
Applied Chemistry which cuts across disciplinary
boundaries to present major research in all areas of
chemistry.

@ News about [UPAC, its chemists, its affiliate
membership  scheme, its  publications, its
recommendations, its conferences and its commission
and committee meetings is published regularly in the
IUPAC news magazine Chemistry International.

ABOVE ALL DID YOU KNOW THAT
® You too can become involved with IUPAC and thus

have an opportunity of influencing the affairs of
chemistry at an international and interdisciplinary level?

What are IUPAC’s objectives?

IUPAC has four major objectives:

@ to promote continuing co-operation among the chemists
of the member countries;

@ to study topics of internatior.al importance to pure and
applied  chemistry  which  need  regulation,
standardization, or codification;

@ to co-operate with other international organizations
which deal with topics of a chemical nature;

@ to contribute to the advancement of pure and applied
chemistry in all its aspects.

Have you become an IUPAC affiliate yet?

If you would like to learn about IUPAC and what it is doing
and also have the chance of becoming involved in its
activities, then we recommend that you become an IUPAC
affiliate. The affiliate membership scheme was launched in
1986 in order‘to maximize the participation of chemists
throughout the world in the affairs of IUPAC and also to
disseminate information about its activities to a much wider
audience. At present there are 7500 affiliates from 96
countries. These include 700 chemists from Third World
countries, many of whom are sponsored by IUPAC grants.



What are the benefits of affiliation to IUPAC?

As an affiliate member of IUPAC you will:

th

Be visible as a potential recruit for the scientific work of
IUPAC. The names and addresses and other details of
affiliates who express an interest in the work of a
commission are submitted to that commission.

Receive six copies per year of the IUPAC news
magazine Chemistry International.

. Be entitled to communicate directly on scientific matters

with the officers of IUPAC commissions. Affiliates are
kept informed of IUPAC’s programmes and the names,
addresses and telephone numbers of commission
officers. Affiliates are thus able to provide an input at
the early stages of the work of the commissions.

Be entitled to communicate with IUPAC division and
commission members and other affiliates through the
correspondence column of Chemistry International.

. Be entitled to obtain 25% reduction on the cost of all

IUPAC publications except the scientific journal Pure
and Applied Chemistry.

. Be entitled to 10% reduction or ‘own members’ rates on

the registration fees of IUPAC-sponsored conferences.

. Be entitled to wear the IUPAC tie or scarf.

. Be entitled (where applicable) to reduction of income

tax on your affiliate fee, according to existing
arrangements made by your national chemical society
(NCS) or negotiated by IUPAC.

How can you become an affiliate member of IUPAC?

It is only possible to become an IUPAC affiliate through
your NAO or your NCS. All NAOs have been invited to
operate the affiliate membership scheme. Those operating
the scheme have set up their own mechanisms for
registering affiliates. They will inform you how to register.

IF YOU ARE ALREADY AN AFFILIATE YOUR
NAO OR NCS WILL INFORM YOU HOW TO RENEW
YOUR SUBSCRIPTION.

A number of countries, particularly developing
countries, do not yet have formal links with ITUPAC.
Chemists in these countries who are interested in becoming
IUPAC affiliates should write to the Affiliate Affairs
Secretary at the address below,

How much does affiliate membership cost?

The affiliate subscription varies slightly from country to
country, depending on a number of factors including local
handling and mailing costs and currency exchange rates.
Your NAO or NCS will inform you about the current
affiliate subscription.

Chemists from countries not already operating the scheme
may apply for IUPAC affiliate membership directly to:

Affliliate Affairs Secretary
ITUPAC Secretariat

Bank Court Chambers

2-3 Pound Way

Cowley Centre

Oxford OX4 3YF

UK

B

THE INTERNATIONAL

UNION OF PURE AND

APPLIED CHEMISTRY
(IUPAC)

Become an IUPAC chemist

@ Join the IUPAC affiliate membership scheme
@® Attend an IUPAC conference

@ Learn about IUPAC recommendations

SUPPORT YOUR INTERNATIONAL UNION




Business Reply Card Authority No. 3000

AUCKLAND,N.Z. :

Postage will be paid by:

CHEMISTRY IN NZ
P.O. BOX 9072
Newmarket
AUCKLAND



Reader Enquiry Card

T L T Tile, ................
LT T T T 1 R
F ¥ T {23 S

PhoneNo................

For further information on products circle relerence
number {rom advertisement or aeditorial.

12 3 4 5 6 7T 8 9 10 11 12 13 14 15 16
20 20 22 23 24 25 26 27 28 29 30 31 32 33
36 37 38 39 A0 41 42 43 44 A5 46 47 48 A9

17 18 19
34 35

50

R = Rep To Call

L

Literaturs Only

Cilassitication Data

Indicate tolal employed:
CUnder 20 {-20-49 05099
3100-199 r2200-499 0500 +

What is your organisation's principal activity

What is your principal classification?

MANUFACTURER

SUPPLIER CHEMICALS
SUPPLIER INSTRUMENTS
SUPPLIER LAB. EQUIPMENT
RESEARCH

OTHER

OO0000

SPECIFY

TICKBOX [J !'WOULDLIKE TO SUBSCRIBE TO CHEMISTRY IN NEW ZEALAND
Please bill me $251or annuat subscription NZ$35 overseas.

0 | would like to become a member of the New Zealand Institute of Chemistry

Please torward me details

Chemistry in New Zealand!/ August 1988



