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In this issue we look at products and services in the areas of water purification, analysis and
quality control. The same themes are reflected in three technical articles on ion chromato-
graphy and its application to power station chemistry and the analysis of pulping liquors.

Next Issue:

In February 1988 we will continue with the water theme and look at filtration, pumps and
valves. We also plan an instrumentation feature on FTIR, the newest and most powerful
development in this “traditional” technique. Watch out also for the questionnaire for our
1988 Chemistry Yearbook.



PRIZES AND AWARDS

Arthur C. Kenneit Memorial
Award

The 1987 recipients of this
award are three employees of the
Adelaide Water Supply Oepart-
ment, Messrs. R4 Good, GC
Moore and CJ Wojciak. They
received their award for their
paper entitled "Coping with dete-
rioration of concrete surfaces in
Adelaide’s early filtration plants”,
which was presented at the 1986
ACA conference in Adelaide.

The Arthur C. Kennett Memor-
ial Award is jointly sponsored by
the NZIC and the New Zealand
Branch of the Australasian Cor-
rosion Association. The award is
made each year for the best
paper published under the ausgi-
ces of the ACA and dealing with
non-metallic corrosicn.

IC! Prize 1987 — P.S. Rutledge

Associate Professor Stewart
Rutledge received his BSc, MSc
{1st class honours) and PhD
{1961) degrees from the Univer-
sity of New Zealand and was
awarded a DSc by the University
of Auckland in 1986. After post-
doctoral study at the University of
Michigan, he held faculty posi-
tions at the University of Wiscon-
sin {Madison) and Cornell Uni-
versity before taking up his
present position at Auckland in
1967. He has held Auckland Uni-
versity and New Zealand
Research Fund Fellowships, a
Fulbright Scholarship, and Visit-
ing Protessorships at the Univer-
sity of Rochester and Stanford
University. He was elected to the
Fellowship of the New Zealand
Institute of Chemistry in 1986,
and is a member of the Royal
Society for Chemistry.

For three years he served the
Royal Society of New Zealand
and the International Unicn of
Pure and Applied Chemistry as
the secretary of the New Zealand
National Committee for Chem-
istry.

In areas of organic chemistry
he has co-authored over 100
papers and patents and one
book. Primarily his research has
been directed towards syntheses
of new chemotherapeutic agents
and the development of new syn-
thetic methods. However, in a
number of areas, his work has
also contributed insights into the
mechanisms of the reactions
involved. New syntheses of a
range of important heterocyclic
systems have been published.
Efficient total syntheses of two
potential anti-cancer agents have
been reported, and another is
well advanced. A new dibenzo-
cyclooctadiene lignan lactone
with significant in vitro antileu-
kemic activity has been synthe-
sised from a constituent of the
Matai tree; and this natural pro-
duct has also been converted into

analogues of clinically used anti-
cancer aryl tetralin lignan lactone
agents.

In collaboration with Professor
RC Cambie and Associate-
Professor PD Woodgate, work
aimed at synthesising steroids
and ambergris odorants from
N.Z. natural products, and at iso-
lating new natural products from
endemic species has been
published.
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A variety of new reagents
which produce 12- or 13-
disubstituted systems by addition
to olefinic bonds or opening of
cyclopropane rings have been
developed. New uses have been
found for thalium{ill) salts in

.organic  synthesis including in

situ gereration of labile and oth-
erwise expensive reagents. A var-
iant of the classical Claisen re-
arrangement which has extend-
ed its usefulness with relatively
electron deficient poltyhydroxy-
quincnes has also been devel-
oped.

Shell Prize for Industrial and App-
lied Chemistry 1987 —
AG Charleston

Alan Charlesion is currently
Plant Chemist at N.Z. Fibreglass.
However, the work for which he
has been awarded the Sheli Prize
was carried out at the now
defunct New Zealand Fertilizer
Manufacturers’ Research Asso-
ciation (NZFMRA).

Alan joined FMRA as a lab.
assistant in 1970, was awarded
the NZCS in 1973, and as a resull
of his work was promoted to
Scientist in 1983. He gained cor-
porate membership of the NZIC
in 1980. In 1983 he was awarded a
N.Z. Diplomain Science for work
on the development of a theoreti-
cal model to aid in the designofa
zero effluent discharge system
for superphosphate manufac-
ture,

In his wark at FMRA Alan was
involved in a wide range of inves-
tigations related to the evaluation
of alternative raw materials and
the understanding of processes
involved in the fertiliser industry.

Published papers have includ-
ed reports on analytical methods,
solubility and reactivity studies of
fertiliser materials, and a process
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for the introduction of elemental
sulphur into high analysis phos-
phate fertilisers. It is primarily this
latter work for which he has been
awarded the Shell Prize.

Recently in New Zealand, the
emphasis in fertiliser use has
shifted from single superphos-
phate to higher phosphate analy-
sis products. However, these
materials have very low sulphur
levels and this nutrient is required
by many New Zealand sails. The
incorporation of elemental ‘'S’, in
asufficiently fine form to beread-
ily oxidised and become available
to plants, is a problem which has
perplexed researchers around
the world. The technique deve-
loped at FMRA (Provisional Pat-
ent 213682) is an entirely new
approach which has been very
successiul at the levels tested so
far and shows considerable
promise as technology that could
fingd worldwide use.

Efforts in other countries to
accomptlish this, have led to fail-
ure or very limited success and
yet the need for such a process is
quite strong. The method is now

being patented internationally
and interest has emerged already
from several countries.

RACI 1986 Rennie Medal

We note with pleasure that Dr
Martin Banwell has been award-
ed the 1986 Rennie Medal by the
Royal Australasian Chemical
Institute. Martin is a graduate of
Victoria University, Wellington,
and a member of the NZIC. He
lectured at Auckland for a short
time and was on the Auckland
Branch Comimittee. He is cur-
rently lecturer in the Department
of Organic Chemistry at Mel-
bourne University and President
of the University Chemical
Society.

The award is based on an
excellent publication output
associated with a program of
organic syntheses and design of
synthetic methodology. Particu-
lar reference has been to alicylic
systems of biological interest,
strained molecules, carbenoid
addition products and their con-
trolled ring expansion to tro-
pones and tropolones.

Forensic Society Award

Drs Charles Watt, Trevor
Crosby and Peter Nelson, and
Mrs Anne Kistemaker, all of the
DSIR Research Centre in Mt
Albert, Auckland, have recently
been awarded the Philip Allen
Memorial Award by the inter-
nationat Forensic Science Soci-
ety. The award is presented each
year for the best paper published
in the Society's Jourmnal.

In their paper, published last
year, the four scientists reported
one of the first documented uses
of insect identification, in tracing
the origin of an $8.8 million can-
nabis haul. The presence of a
number of insects not normaily
found in New Zealand was
instrumental in proving that the
cannabis had been imported, and
also pin-pointed its origin to a
specific part of South-East Asia.

The ICI New Zealand
Science Fair

This Annual Exhibition for
young scientists from interme-
diate and secondary schools
throughout the country took
place in the Michael Fowler
Centre, Weilington on the week
starting 30 September. A total
of 32 entries were considered,
based on the results of 17
regional competitions held ear-
fier in the year. The fair also
included a guest exhibit by Miss
Laura Magde from Samuel
Gompers School, San Diego,

Catifornia.

The winner of the first prize
for which she received a medal-
lion, cash prize, and the ICI
Trophy, was Nathalie Morris
(13} of Palmerston North Girls'
High School. The title of her
entry was “MHere and There".
This described the results of an
experiment {0 investigate how
accurately a person could
locate sounds in the horizontal
plane, and at what frequency
location was most accurate.



SCIENCE AND SOCIETY: CHEMISTRY AND
THE COMMUNITY

Dr B. Halton, Chemistry Dept., Victoria University, Wellington

The following is the text of Dr Brian Halton’s Presidential Address
to the NZIC Annual Conference in Auckland, Tuesday August 25, 1987

The Commercialisation of Chemistry

The restructuring of the economy by Government hashad a
dramatic impact upon our society and upon our profession.
What we have seen thus far is that there are many aspects of
our scientific endeavours which can be legitimately commer-
cialised and to which the 'user pays' principle can operate. The
theme of the Auckland Conference ‘Commercialisation of
Chemistry' has this as its primary objective. Nonetheless,
Government, and also the scientific community, needs to be
especially careful in identifying those areas in which the user
should be expected to pay and those where the community has
its responsibility to provide for the future. In my view the
application of the ‘user pays' principle requires today’s genera-
tion to be taxed to provide the heritage for tomorrow, It is
logical that the provision of a service for a third party be
charged for and this provides for realistic ‘user pays’. At the
opposite end of the spectrum of activity in our profession is
scientific work of a fundamental and exploratory nature. At the
time the study is conducted it may be regarded as science for
science's sake — seeking answers because the questions are
still there. At the very least this might be regarded as a part of
our cuiture. More frequently, however, it forms a realistic part
of the university research effort, it provides an essential train-
ing ground for NZ's highly competent, adaptable, and valuable
scientific researchers, and provides a measuwre by which our
graduates can be assessed on an international basis.

The middle ground, basic research which might provide
some return in the medium term (10-15 years), is an area of
greatconcern, not least because a substantial number of Insti-
tute members are government scientists directly involved. The
size of New Zealand and the almost absolute dependence of its
major chemical companies on the parent overseas organisa-
tions for innovation and research requires that Government
accept the prime responsibility for indigenous scientific devel-
opment. Thus the DSIR and MAF have a vital and fundamental
role in ensuring that appropriate basic research is carried out
within a viable and meaningful budget, provided from taxes, as
our responsibility to the New Zealand of tomorrow. In like
manner, the role of the Research Associations is an essential
component to the development of much of our industry for if
the multinationals are eliminated from the count, the majority
of the industrial science of this country is carried out by com-
panies with fewer than 25 staff.

Arguments akin to those outlined above are now known to
most including our politicians. Of the utmost concern is the
fact that the scientific community in this country has no real
voice with our legislators. The report “Key to Prosperity:
Science and Technology”, produced under the chairmanship
of Sir David Beattie for the Minister of Science and Technol-
ogy, has received little favour from Government thus far.
Council of the Institute has been active in promoting the
recommendations of the Beattie report to the politicians of
both sides of the house. The Minister of Science has told us
that the review process allowed extensive public debate which
has been invaluable, and which also raised the public profile of
Science and Technology. It is recognised that Mr Tizard has
announced the creation of a Science and Technology Advi-
sory Council. But we have yet to learn whether this is to be
created from the best scientific minds in the country — as |
suspect Sir David Beattie would have it — or whether it is to
reflect the existing government divisions of science with repre-
sentative appointments from both the DSIR, the MAF, the
Universities, etc. Once again we have informed both the Prime

Minister and the Minister of Science and Technology of our
firm views in favour of the first of these alternatives.! Despite
this activity, and an encouragement for minority group involve-
ment in science and technician training, the Government has
been woefully silent on the essentials of the Beattie report. The
provision of an S & T Research Council to fund, on a peer
review basis, the research needs of this country has been
evident for many years. |n its absence the 'user pays’ philo-
sophy will dominate and strategic basic research will wither
away at an untold cost to future generations of New Zealand-
ers, With the Labour government elected for a second termitis
hoped that the politicians {and in particular the Minister of
Science and Technology), will now see their way clear to
creating an environment where scientists and technologists
can play their legilimate role in improving the prosperity of this
country; if they do not then we must surely be on a disaster
course. Indeed, as has been noted recently2 New Zealand isin
danger of slipping behind Greece, Fintand and Turkey inR & D
expenditure and could well take last place in the OECD list.

Public Perceptions of Chemistry

Much of our concern for the future of science stems from the
impact chemistry has upon the community and the perception
the community has of science and chemistry in particular.
Chemistry may be seen to have three faces?. Itis acceptedas a
pure science which provides knowledge and understanding. In
its application it is known to be the servant of man giving us
faod, clothing, and shelter; it supplies ever-improving medi-
cines to prolong and enhance the quality of life. However, this
same Chemistry and Chemicals are unsavoury entities giving
us 2,4,5-T and dioxin! The essence of this last face shows a
progression from strychnine, arsenic and cyanide, the ciassi-
cal poisons of old, to the bugbears of today — noxious wastes,
chemical carcinogens and mutagens and the fears of radia-
tion. If you were to survey the lunchtime shoppers in the main
street of any town on how they viewed chemistry, the sad factis
that the third of these masks is the one that would dominate.

No-one can hide the fact that the industry has been the
primary source of many of the environmental problems. inter-
nationally recognised disasters such as Bhophal, Seveso and
Chernobyl, as well as our own ICl fire, highlight concerns not
only for human safety but also for the pollution of the environ-
ment that ensues. However, it must be noted carefully that the
chemicals' industry has been painstakingly emphasising its
environmental sympathy and expending considerable resour-
ces on finding better methods of waste disposal, of transport,
and of storage — and of course Public Relations. The NZ
Chemical Industries Council bears testimony to these facts. As
Professor George Pimental has noted, however, the increasing
dependence of society upon the products of the chemical
industry can, and does, have a negative effect upon people's
attitudes?, Thus even when the active critics are few in
numbers they tend to be increasingly well organised and the
presentation of their views is well orchestrated. Consequently,
itis not always easy for the members of our profession to avoid
being defensive about their work.

In this tast context it is pertinent to note that lvon-Watkins-
Dow have announced the phasing out of 2,4,5-T production at
New Plymouth. The farming community has veiced its con-
cerns about the effectiveness of the likely replacement, the en-
vironmentalists have been reported as claiming avictory, and
I am concerned that weshould replace 2,4,5-T—aherbicide about
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which we have so much data by one about which we presuma-
bty know significantly less. Until 10 years ago when the Seveso
incident occurred few, other than chemists, had heard of
dioxin (2 3,7 8-tetrachlorodibenzo-p-dioxin). Today most
people recognise the word but do not understand what itis; the
concept of a “witches brew” with limitless power to harm
seems close to the truth. Yet no study has shown that dioxin
causes severe chronic effects and there is no known death
from exposure to it. The production of unpleasant but non-
fatal cloracne is not in doubt. Environmental issues tend to
dominate science coverage in the media. The public receives
its information this way and, unfortunately, high standards are
not always maintained. A distorted picture of the truth may
follow therefore. All too often we find a “zooming in" effect by
the environmentalists where one particular aspect of an issue
is exaggerated at the expense of balance. This serves to
emphasise the necessity of having a population with an ele-
ment of science literacy. Most people can understand that a
toxic substance, which is lethal at high concentrations, can be
diluted so that it becomes harmless. However, many fail to
grasp that the ratio of something, no matter how small, to
nothing is infinity, whereas twice almost nothing is stiil
ncthing.

"Chemistry and the Media

The critics of chemistry seem to be increasingly well organ-
ised. In turn, we need to rethink our public image and our
profile. However, for successful communication we require
three things, namely a receptive listener, a coherent and com-
prehensive message, and a medium to transmit the message to
the listener. Because of the uncertainties in long term health
and environmental questions that are perceived to be asso-
ciated with many chemicals, the population at large is rarely
receptive. Mecia representatives are generally not as enthusi-
astic about positive publicity for science — and chemistry in
particular — as it is deemed less newsworthy than the sensa-
tional. Yet everyane needs some understanding of science, of
its accomplishments and its limitations, irrespective of their
own occupation or socioeconomic background. Chemistry is
the basis of everthing living and non-living and it is important
that people have an interaction with it. With much of the nega-
tive publicity that is the vogue the receptive listener is not
always easy to find. Certainly, adverse publicity caused by
industry itself does not help. Thus an NZPA report publisheds
in Wellington and headed “Chemical still awaits report” read,
in part, as follows:

"Oil refining wastes that led to a scare on the outskirts of
Hamilton last week are safe according to the Managing
Director of the company that produced them. In ail the
reports we've got, and in our handling, we can only go by
that — it appears to be safe.”

This then continued:

“I just went out and dunked my hands in it, | had a
number of cuts on my hands and | didn't feel a thing.”

— and that was apparently the Managing Director of the
company!

On the other hand, some of our industries have taken up the
cudgel and, through their advertising agencies, have been
positively promoting the benefits of chemicals.  have already
referred to thisé in a guest editorial in ‘Chemistry in New Zea-
langd’ but | repeat it here because such positive publicity can
assistin educating the public. By way of example BASF, Alcan
and Bayer can be commended for some of their recent adver-
tisements which serve to promote chemistry in a small but
positive way. Thus BASF in a series of advertisements have
promoted chemical research, e.g. uv-absorbers in suntan
Iotions, paints and plastics. Alcan have cleverly inserted their
own name in a dictionary listing which defines alum, alumina
and aluminium, and Bayer have referred to their development
of advanced plastics by their research team. Undoubtedty,
these are a far cry from that which promotes NZ butter by
stating "There are no additives or chemicals. Just butter —pure
and natural” {my emphasis). By inference chemicals are nasty
whereas natural compounds are positive and beneficial. What
about digitalis, poison ivy or tutu — or better still the defense
mechanism of the skunk? Alt pure and natural!

In such matters it is inordinately difficult to get the facts



across and to have an accurate ranking of priorities. Every
human activity has associated with it a degree of dangerand it
is undoubtedly the job of cur industries to minimise the possi-
ble dangers of each activity they involve themselves with.
Today's world is based upon science and technology. Toenjoy
its fruits requires, more than ever, an understanding of what is
hazardous and what is not — to rank carefully and objectively
the risks that are involved. For example, Upton in 1982 ranked
sources of risk (excluding dietary hazards) in the USA from the
number of deaths perannum?. The top six from the thirty types
mentioned were smoking {150,000 deaths), alcohol (100,000),
motor vehicles {56,000), hand guns (17,000}, electric power
{14,000) and motor cycles {3000). The bottom grouping with
less than 10 deaths per annum ranked in order of importance
were food colouring, food preservatives, pesticides and spray
cans. These are below 0.01% of aicohol related deaths. The
perceived risks as evaiuated by the public varied dramatically
with the population group examined. Pesticides were gener-
ally ranked amang the top half whereas swimming with 2000
deaths and number seven on the list was frequently regarded
asthe least hazardous. Rated top by all was radiation which, as
nuclear power, caused 100 deaths.

Science Education

The information provided above serves to re-emphasise the
necessity of having a population with an element of science
literacy. As already stated, everyone needs some understand-
ing of science, of its accomplishments, and of its limitations.
The establishment of New Zealand National Chemistry Week
(NCW) serves to target a part of this Institute’s responsibility in
this area. From the experience gained from the (admittedly)
limited inaugural events of 1987, | am confident that a national
chemistry event will serve as a focal point for the population at
large and provide a realistic image of chemistry. The NCW
poster and essay competitions have had a very beneficial
effect in having school pupils recognise the wide ranging
facets of the chemistry profession and many positive com-
ments in this regard have been received. Despite the effarts
that this Institute has made, and will continue to make, the
provision of a basic understanding of science is not a luxury
that we should debate but a vital investment in our future
weli-being. Such science literacy is properly the domain of our
educational system so that the decision makers of the future
will be able to recognise the limitations of scientific investiga-
tion, the managements the refationship between fundamental
and strategic research, and our consumers the relevance of
“scientifically proven” benefits attributed to a specific product.

Itis essential thatmoves in this direction be made and itisto
be hoped that the various educational reviews currently under
way and being planned will allow for a system of education
whereby the inherent curiosity of the 11-13 year old is stimu-
lated rather than stymied. Not only will this then allow for a
maore general interest in matters scientific but also it should
serve to encourage studerits to select science options when
given the choice. In the biotechnology era that is about to
thrust itself upon us, it seems likely that this country will not
have the trained scientific personnel to respond nor will it be
able to attract such people from overseas.

Of course the concerns the NZIC has for science education
in general, and chemistry in particular, triggered Council to
establish its Chemical Education Trust whereby the promotion
of chemistry, and chemistry teaching, can be backed by a
financial response to specific projects and general needs.
Nevertheless, itis the politicians and cur education administra-
tors who should acknowledge the need for a better basic
science education. It is not possible for our schools to teach
everything; priority in what they do teach should be to those
things that cannot be taught in the home. The science and
mathematics programmes are of course prime examples and it
is vital that science and maths teaching time currently available
be preserved rather than reduced.

In recent times much attention has been paid to the Vere-
Jones/Clark report® with particular emphasis being given to
numeracy skills and mathematics teaching. This is not too
surprising because any mention of maths takes the average
individual back to the old adage of the three R's — reading,
riting and ‘rithmetic, Science teaching is in an equally precar-

ious position. Data collected by the Education Departmentand
the Post-Primary Teachers Association on secondary school
teacher shortages at the beginning of the 1987 academic year,
and published in June?, make for interesting reading. Of a total
shortfall of 368 teachers, Maths and Calculus were 53 or 14% of
the total shortage. Science was 58 teachers {16%) short and
English 40 short. Physical Education with 20 vacancies was
next in order of ranking.

Urgent attention needs to be paid to the conditions of
employment of our teachers in general and our science
teachers in particular. Other statistics are hidden in thefigures
quoted. For example, leaving aside the number of teachers
who have left the profession for other things, it would be
interesting to know how many degree qualified chemistry
teachers (all of whom would have a first year (Stage 1) Univer-
sity Mathematics course as as minimum) are now teaching
maths. It must be a great temptation to many science teachers
to throw out their white coats and teach subjects that do not
have the burden of a laboratory subject, because technical
assistance isata minimal and inadequate level, and the budget
for laboratory management is pitiful. It is time that our educa-
tion administrators address these problems and strive for a
system where senior school subjects are taught by enthusias-
tic and properly qualified staff. Even at the early stages of
college it is especially important that good science be put
across by subject conscious and capable teachers. It is very
laudable for Government to extol the virtues of a 1:20 staff to
pupil ratio in our primary schools. However, the needs of our
secondary educational system must not, and cannot, be
ignored.

Recent discussion on assessment procedures and the value
or otherwise of the external examination system has been
extensive. What is vital to the well-being of this country is that
the moves to equality of opportunity in education do not result
in mediocrity for all, As | have asked elsewhere!®: “ls equal
opportunity the chance for every student to reach individual
standards or is the same (and presumably lower) standard to
be achieved by all?”. The best education for the best may not
necessarily be the best education for all, but there are strong
arguments to say that it is. Surely, for the talented student
education is better than training, both in the interests of society
and in the interests of the student himself. In our efforts to
encourage students and influence the population at large, |
cannat do better than to conclude with a quotation from Henry
A. Bent':

“We need to show what only chemists can show with
enthusiasm and care and talk about with love and insight
— flames, precipitations, neutrafization, displacements,
electrolysis. If chemists don't do with students what only
chemists can do with students, how are students going to
know what chemists really do?”
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DETECTION IN ION CHROMATOGRAPHY

Paul R. Haddad

Department of Analytical Chemistry, University of New South Wales, Kensington, NSW Australia.

Professor Haddad was one of the principal speakers at the ion chromatography workshop organised earlier
this year by the NZIC Chromatography group (see June issue, p76). The following article is based on
Professor Haddad's workshop address. A second paper from the workshop, that by Nath Pritchard and

Steve Ofield, appears elsewhere in this issue.

INTRODUCTION

A lack of sensitive and reliable detection methods was a
dominant limitation to the early progress of ion chromato-
graphy as an extension of classical open column ion-
exchange chromatography. In recent times, many new detec-
tion methods have emerged, based on such diverse properties
of inorganic ions as conductance, UV absorbance, redox
properties, complexing abilities and refractive index. A sche-
matic classification of these detection methods is givenin Fig.1
and the reader may consult several reviews and books onion
chromatography-5 for more extensive coverage of the theory
of these techniques.

DETECTION METHODS

rDIRF_C T

INDIRECT

! | l

ELECTROCHEMICAL SPECTROSCOMC POST COLUMN REACHON

| I
[ | I r |

Comductivity Amperomerry  Potentiometry  Maleculay Alomic
and Spectroscopic Spectroscopic
Countomedry Technicjues Technigues
[ I |
UVAvis Refractive Fluorescence Aromic Atomic
Absorption Index Absorption Emission
Spectromeiry Specirometry

Fig.1 Classification of detection methods used for ion

chromatography.

Direct and Indirect Detection Methods

Fig.1 shows that each detection method can be applied in a
direct or indirect mode. The meanings of these terms can be
seen by reference to typical anion and cation-exchange equi-
libria, as given below: for simplicity only univalent species are
considered:
Anion-exchange:
Resin-Nth EE+A > Hesin—NH% AT+ ET (1)
Cation-exchange:
Resin-SO, Et+CT=> Resin—SOéC* +ET..(2)

Here the ion-exchange resin contains either a quaternary
ammontum functionality {anion-exchanger) or a suiphonic
acid functionality (cation-exchanger) and the eluent consists
of an appropriate competing ion, depicted as E™ or £* respec-
tively. Eqns (1) and (2} illustrate the fact that when solute ions
elute from theion-exchange column, they replace in the efuent
an equivalent number of eluentions so that electroneutrality of
the eluentis maintained. When a property of the eluent (rather
than a solute property) is monitored by the detector, then
changes in detector signal will occur upon elution of a solute
ion which has a dissimilar value of that same property. If the
eluent has a /ower value of the measured property than the
solute ion, the detection method can be described as direct,
whereas cases where the eluent has a higher value of the
measured property can be described as indirect deteclion
methods.

ELECTROCHEMICAL METHODS OF DETECTION
Conductivity Detection

Conductivity detection has long been the mainstay of detec-
tion methods for ion chromatography and has the advantages
of universal response Lo ionic species and simplicity of opera-
tion. In its simplest form, the detector response equation (in
this case for an anion-exchange system) is:

103K

where AG is the conductance signal, »S and *g  are
the limiting equivalent ionic conductances of the solute and
etuent anions, respectively, Csg isthe concentration of the
solute anion and K is a constant {called the celf constant) with
units cm~1, which takes into account the physical dimensions
of the cell.

This equation shows that the conductivity signal is propor-
tional to the solute concentration and to the difference in
limiting equivalent ionic conductances between the eluentand
solute ions. A similar relationship has been derived for the
conductimetric detection of cations after ion-exchange sepa-
rationé. These relationships show that sensitive detection can
result as long as there is a considerable difference in the
limiting equivalent ionic conductances of the soiute and eluent
ions. This difference can be posilive or negative, depending on
whether the eluent ion is strongly or weakly conducting. Table
1 shows values of the limiting equivalent ionic conductances of
some common inorganic anions and cations, as well as those
far some typical etuents,

Widely used eluents in which the limiting equivalent ionic
conductance of the eluent ion is low include phthalate? and
gluconate-borate? which give direct detection (in terms of the
definition given earlier) of eluted solute ions. That is, an
increase in conductance occurs when the solute enters the
detection cell (Fig.2). Aromatic bases have been shown to be
usefu! eluent components for the separation and conductimet-
ric detection of alkali metal and alkaline earth cations®. An
alternative strategy is to use a highly conducting eluentand to
monitor the decrease in conductivity which accompanies the
elution of a solute ion. This is an indirect detection mode and
has been applied to the detection of anions in a potassium
hydroxide eluent?, alkali metal cations in a dilute nitric acid
eluent* (Fig.3), and transition metal and alkaline earth cations
using ethylenediamine/tartrate?’.

TABLE 1
LIMITING EQUIVALENT IONIC CONDUCTANCES OF
SOME COMMON SOLUTE AND ELUENT IONS

Cations Anions

H* 350 OH~ 198
Lit 39 F- 54
Na* 50 cl 76
Kt 74 " Br 78
NH,* 74 NO4 71
Anitinium 5 Benzoale 32
Benzylammeonium 32 Phthaiate 38
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Fig. 2 (teft) Direct conductivity detection of
anions in non-suppressed ion chromato-
graphy using an eluent with low back-
ground conductance. Column;
Associates IC PAK A. Eluent: 1.3 mM
sodium tetraborate, 5.8 mM boric acid, 1.4
mM potassium gluconate (pH 8.5) in water-
acetonitrile (88:12}. Solute concentrations:
5-40 ppm.

Fig. 3 (right) Indirect conductivity detection
of cations in non-suppressed ion chroma-
tography using an eluent with high back-
ground conductance. Column: Waters
Associates IC PAK C. Eluent: 1.0 mM nitric
acid. Solute concentrations: 10-5M in each
species, except for sodium which has twice
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Amperometric Detection

Overthe last few years there has been an increase of interest
in the use of amperometric methods in ion chromatography,
especially when high selectivity and sensitivity are required. It
has only recently been shown that the amperometric detection
of inorganic ions can be improved through the use of electrode
materials which mediate or parlicipate directly in the electrode
reaction.

Forexample, iodide, cyanide and sulphite may be sensitively
detected using a silver electrode polarised at small positive
potentials'2, Sulphite, which does not exhibit the same com-
plexing ability as cyanide or iodide, must be oxidised directly
at a higher potential and the sensitivity of detection is dimin-
ished in comparison to the complexing anions. These observa-
tions suggest some mediating role of silver, even for the oxida-
tion of sulphite, and for this reason silver is the most widely
used electrode material for the detection of inorganic anions.

Some effort has been directed towards the development of
an indirect amperometric detection method for ion chromato-
graphy. In one successiul approach'?, 1niM salicylate was
used as etuentand it was shown that the electroactive compo-
nent of the eluent need be present at only a very low concentra-
tion, suggesting that other eluent components could be added
to improve resoclution. A further indirect method has been
reported'* in which pyrrotidinedithiocarbamate was added as
& post-column reagent in the cation-exchange separation of
melal ions, using amperometric detection at oxidative poten-
tial to monitor the dithiocarbamate concentraion. Reaction of
the dithiocarbamate with eluted metal ions to produce elec-
troinactive complexes formed the basis of the indirect detec-
tion method.

Potentiometric Detection

In potentiometry, the potential of an indicater electrode var-
ies with the concentration of a particular ion in the solution in
contact with the indicator electrode, in accordance with the
Nernst eguation, giving a logarithmic relationship between
electrode potential and solute concentration. The most famil-
iar potentiometric devices are glass electrodes for the mea-
surement of pH and ion-setective electrodes for the determina-
tion of inorganic anions and cations.

The main drawbacks of potentiomelric detectors (particu-
tarly ion-selective electrodes) in ion chromatography are the
slow response of many electrades and the fact that they
respond at best to only a few different species. This inherent
selectivity arises both from the nature of the indicator elec-
trode and also from the presence ot an ion-selective barrier
which separates the indicator electrode from the surraunding
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solution. This barrier is deliberately chosen to be as selective
as possible and therefore naturally restricts the ions which are
detected by the indicator electrode. Such selectivity is advan-
tageous when it is required that the electrode respond to one
ion in the presence of others, bul is particularly disadvantage-
ous in chromatographic applications where a broader range of
electrode response is desired.

Because of the above considerations, it is not surprising to
note that potentiometry with ion-selective electrodes has
found few appiications inion chromatography, and these have
generally involved those indicator electrodes which show rela-
tively general potentiometric response. Examples include a
silver/silver chloride efectrode for the detection of halides?s, a
silver/silver salicylate electrode for the detection of halides
and thiocyanate'd, a silver sulphide membrane electrode for
the deteclion of sulphide and cyanide'? and an iodide elec-
trode for the detection of iodide, thiocyanate and
thiosulphate's,

The only general purpose potentiometric detector capable
of sensitive detection of a wide range of solute species is based
on the use of a metallic copper wire or tube as the indicator
electrode’®-25, Detector response arises from changes in the
concentration of cuprous or cupric ions at the electrode sur-
face which occur when a solute species comes into contact
with the electrode. The main strength of the metallic copper
electrode detector is the fact that it provides a certain degree of
selectivily yet can respond in a variety of different modesto a
wide range of species. It is this latter capability which differen-
tiates the copper electrode detector from previously reported
potentiometric sensors.

SPECTROSCOPIC METHODS OF DETECTION
Molecular Spectroscopic Techniques

The detectar response equation for an anion-exchange sys-
tem coupled with a UV absorption detector is'2:

AA = (Eg- - EE-).Cs.l PRUORR {3 |

where AA isthe absorbance change caused by the elution ofa
solute, €g and £5 are the molar absorptivities of the eluent
and solute anions, respectively, Cs is the solute concentra-
tion and 1 is the path length. Eqn (4) shows that the detector
absorbance depends on the solute concentration, the detector
cell path length and the difference in molar absorptivities
between the solute and eluent anions.

In the simplest case, the solute ion absorbs more strongly
than the eluent ion, resulting in direct detection. This approach
has been widely applied to anions such as nitrite, nitrate,
bromide, bromate, iodide, iodate, periodate, thiocyanate and




thiosulphate. Some anions, such as chloride, fluoride, sul-
phate, phosphate, perchlorate and cyanide do not show
appreciable absorption of UV radiation except at very low
wavelengths. Some degree of detection selectivity therefore
exists which enables common interferences such as high lev-
els of chloride or sulphate in samples to be minimised or even
eliminated. Alternatively, choice of a low wavelength such as
180 nm permits direct UV absorption to be used as a more
general detection mode and this approachhas been applied to
the detection of common anions in atmospheric precipitation?2s,

Egn (4) suggests that indirect detection will result when the
eluent ion absorbs more strongly than the solute ion. This
approach has developed into one of the most widely used
detection methods in ion chromatography, and has been
called “indirect photometric chromatography?7” and “vacancy
detection”. In this approach, the eluentions are chosen to have
high molar absorptivities in the UV region and if the back-
ground absorbance of the eluent is monitored at a suitable
wavelength, a decrease in absorbance will occur on elution of
a solute ion which has a molar absorptivity lower than that of
the eluent.

The sensitivity attainable with this method will depend on a
number of factors. In the first place, itis clear from Eqn {4) that
if the motar absorptivity of the eluentis maximised by selection
of the wavelength of maximum absorption, the absorbance
change accompanying solute elution is alsc maximised. How-
ever, this can create problems by providing such a high eluent
background absorbance that the detectoris incapable of being
zeroed. Furthermore, photometric erroris reduced if the detec-
tor is operated in the approxirnate absorbance range 0.2-0.8,
s0 it is desirable that the background absorbance be main-
tained within this range. A further factor is that the detector
baseline noise increases with the eluent concentration, so that
the signal to noise ratio (and hence the sensitivity of the
method) improves as the eluent concentration is reduced??.

The technique is very well established for anion-chromato-
graphy, with eluents such as phthalate?®, nitrate29, sulphoben-
zoate30, benzenetricarboxylate2s 3 and toluenesulphonated?
being typical. Recently, the same approach has been used with
iron (ll) phenanthroline?’, molybdateS and 2 4-dihydroxy-
benzoic acid3 as eluents. This success has inspired research
into the development of similar methods for the detection of
cations. Eluents based on inorganic cations such as copper
(11)27 and more recently cerium (I11)3% have achieved some
success, and aromatic bases have aiso been applied as eluents
for the separation of alkali metal and alkaline earth cations!’
(Fig.4).

Indirect detection is also appiicable to refractive index and
flucrescence detectors. In the former case, anions can be
detected after ion-exchange separation by monitoring the
refractive index of an eluent containing an aromatic acid such
as phthalate36. In this detection mode, the background refrac-
tive index of the eluent is not restricted (unlike the indirect UV
detection mode) since reasurements are conventionally
made by comparison of the column effluent with pure eluent
contained in a reference cell. Sensitivity is therefore limited
only by the performance of the detector used. A further distinc-
tion between the indirect UV and refractive index detection
modes is that the latter can be used with quite concentrated
eluents and is therefore suitable for use with columns of rela-
tively high ion-exchange capacities.

An indirect fluorescence detection procedure for ion chro-
matography has been devised?7,38 in an attempt to utilise the
high sensitivty of fluorometric measurements. Here, sodium
salicylate was used as a fluorescent eluting ion for anion-
exchange chromatography and decreases in the background
fluorescence were used to detect eluted solute anions. A mod-
ulated double-beam laser-excited fluorometric detector was
designed in an attempt to overcome the inherent flicker noise
of the laser source. The detection sensitivity for anions was at
tha sub-ng level.

Atomic Spectroscopic Techniques

The chief advantage gained by coupling atomic absorption
or emission spectroscopic technigues with ion chromato-
graphy is that speciation of solutes can be achieved. For

example, a range of arsenic species has been separated and
detected in this manner3? and free chromate has been deter-
mined in the presence of chromium?e,

Atomic emission spectroscopy has been used in a new
detection scheme called repiacement ion chromatography!,
which is reported to have the potential for very low detection
limits and universal applicability. Here the counier cation
associated with an eluted anion is stoichiometrically replaced
in a cation-exchange column by a cation which shows good
flame photometric response {e.g. lithium). The replacement
column is situated after the separation calumn and the eluent
from the replacement column is directed into a flame photome-
ter. The resulting signal observed for lithium emission at 670
nm provides an indirect but quantitative measure of the eluting
anion concentration. Similarly, the concentrations of eluted
cations can be determined after their reptacementin the eluent
with lithium. The detection limits attainable with this technique
arein the micromolar region and are comparable or superiorio
those of conventional conductivity detection,

—
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Fig.4 Ingirect UV absorption detection of alkali metal cations
using an aromatic base as eluent. Column: Waters Associates
IC PAK C. Eluent: 0.5 mM 2-methyipyridine at pH 5.5 Solute
concentrations: 0.14-2.7 ppm. Detection wavelength: 262m.

DETECTION USING POST-COLUMN REACTIONS

Post-column reactions involving colour formation have
been applied to ion chromatography. Theideal colour forming
reaction should be fast to eliminate the requirement of inclu-
sion of a reaction coil into the system and to enable the rea-
gents to be mixed with a simple tee piece giving 80* impinge-
ment of the flowing streams92.

A simple detector designed specifically for the detection of
cations after post-column reaction with PAR has recently been
described®?. This device is miniature (approximately 25mm in
length) and incorporates an LED light source and a photocell,
both of which are mounted directly onto the ends of the detec-
tor flow-cell. The detector was found to give minimal contribu-

-tien to band broadening and provided sensitivities of about 10

ng/ml for transition metal ions.

Fost-column reactions have been much more widely applied
to the detection of cations than is the case for anions; indeed it
is fair to say that there is no better method for the detection of
transition metals and lanthanides. The colour forming reagent
should give a low background absorbance, together with high
molar absorptivities for as large a range of cations as possible.
Many reagenis have been evaluated for their suitability as
colour farming reagents in post-column reaction detection
and these include broad spectrum reagents such as dithizone,
Eriochrome Black T, 4-(2-pyridylazo)-resorcinal (PAR),
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xylenol orange and Arsenazo dyes. The most widely applica-

ble reagents are PAR and Arsenazo | or Arsenzao Il which

together provide rapid colour reactions with most elements of

nterestdd,

CONCLUSION

Many significant developments in detection methods forion
chromatography have occurred in recent years, primarily in
the areas of amperometric, potentiometric and indirect UV
absorption detection, These developments have enabled sen-
sitive detection to be achieved with detectors commonly found
in chromatographic laboratories and have diminished the

dependence of

ion chromatography on conductivity

detection.
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A PRACTICAL

APPLICATION

OF ION CHROMATOGRAPHY

S. Ofield & N.E. Pritchard
Huntly Power Station, Electricorp, Huntly

Nath FPritchard is the Station Chemist at Electricorp’s Huntly
Power Station. He has been associated with power utilities or
water treatment technology, worldwide, for aver 25 years.

Steve Ofield is Senior Chemical Officer at Huntly Power Station.
He has worked in New Zealand power stations for 17 years.

Introduction

Huntly Power Station, a part of Electricorp, is the largest
power generating station in New Zealand. It is situated on the
west bank of the Waikato River, in the town of Huntly, some 90
kilometres south of Auckland. The station comprises four
generating units, each rated at 250 megawaits, giving an
installed capacity of 1000 megawatts. The station is described as
a thermal power station, its four boilers are designed to burn
either Waikato coal or natural gas derived from the Maui Field.
The steam produced in the boilers at about 180 bar pressure is
delivered to the turbogenerators at 538°C and 166 bar pressure.

Power Station Chemistry

Huntly Power Station boasts a permanent chemical staff of 10
with one ortwo transient chemical trainees atany one time. The
chemical technicians work in two well-appointed laboratories
and four chemical analyzer rooms. Each generating unit has a
chemical analyzer room.

The duties of a power station chemist are many and varied.
For simplicity’s sake these duties can be gathered into four
general areas of activity:

* The quality coritrol of waters.

* The guality control of fuels; coal, gas and oil.

* The condition monitoring of cil; lubricating and insulating.

* Environmental impact menitoring; gaseous discharges to the
atmosphere, aqueous discharges to the river,, particulate dis-
charge to the station environs.

The main topic of this paper is the quality control of waters.

The quality control of waters is a very general term. On a
power station, such as Huntly, the expression has to cover and
describe many waters; from raw water abstracted from the Wai-
kato River, to ultrapure conductivity water produced in the sta-
tion’s demineralisation plant. The underlying purpese of the
water chemistry is to minimise the rates of corrosion-of the many
systems that go to make up a power station; primary cooling,
secondary cooling, condensate, feedwater, boilerwater, steam,
airconditioning, and many others. Systems which can be made
up of a number of dissimilar metals. Systems which operate at
NT.P. Systems which operate at 538°C and 166 bar pressure.

The analytical techniques used in the laboratory of necessity
cover the whole gamut of modern instrumental analysis, spectro-
scopy, AAS, efectrochemistry, specific ion, conductimetry, etc.

The analyses undertaken encompass all the contaminants
found in water; soluble and insoluble, both organic and inor-
ganic, which could initiate or perpetuate corrosion of those
systems previously referred to. The analyses also cover the
conditioning chemicals used at Huntly to minimise any system
corrosion.

The levels of detection required of the contaminants or deter-
minands, dictate the technique to be used for a particular anayl-
sis. At the high temperature, pressure and steaming rate found in
the generating units at Huntly contaminants are measured in
microgrammes per litre, or more commonly in the less scientific
term of parts per billion — ppb. At this level the detection of
offending cations is relatively easy; sodium by specific ion, iron

and copper by AAS or colourimetry. The detection of offending
anions, however, at the ppb level is not s¢ simple. Of interest to
the power station chemist are; sulphate, chloride and organic
acids. In power generation circles ion chromatography has long
since been recognised as the analytical tool for this work.

Requirement

The need of microgram levels of detection is necessitated by
the operating conditions of the Huntly generating units pre-
viously alluded to. The boilers are fed with ultrapure water,
conditioned with ammaonia and hydrazjne, the steam produced
is used to drive the turbines. The steam is then condensed and
proceeds forward firstly as condensate, secondly feedwater,
back inta the boiler to complete the circuit. Within this ¢ircuit are
two possible sources of potential corrasion initiators. Raw river
water leakage inwards from mechanical failure of the main con-
densers, and corrosion products already produced, e.g. magne-
tite, can be recycled to provide nucleation centres for further
corrosion. To alleviate these two potential sources of contamina-
tion the Huntly units have what is known as “full flow condensate
polishing”. The condensate produced is passed through a large
vessel containing cationic and anionic exchange resins. This
performs two functions; the physical removal of particulate mat-
ter and the chemical removal of dissolved salts. The levels of
sulphate and chloride passing forward from the condensate
potisher are normally within the sub-microgram level. It has to
be know accurately to assess polisher regeneration efficiency
and the loading of potential corrodants being carried into the
boiler.

A specification was drawn up. The fundamental requirement
was that the instrument supplied would be capable of determin-
ing sub-microgram per litre levels of the anions sulphate and
chloride in high purity water systems. From ‘overseas’ utility
experience it was felt that if the instrument successfully accomp-
lished this basic requirement the rest would be easy. A number
of suppliers provided instruments for bench evaluation. Early
work confirmed that the requirement was practicable. It was
fairly obvious, however, that a concentration technique would
have to be employed to overcome the kinetic problems asso-
ciated with passing relatively large volumes of sample through a
small analytical column. This technigue is described by some
suppliers as ‘trace enrichment.'

System

Once the requirement had been defined the next stage was to
discuss with the instrument suppliers the system that would best
fulfil that requirement. As is ever the case, the project was
restrained by the available funds. What was therefore finally
purchased was the best available system for the price. [twas not
the cheapest, by some few thousand dollars, but it had the
backing of an experienced support group.

The supplier recommended conductivity as the mode of
detection most suited to the application. Naturally if funds had
been available both UV and conductivity options would have
been advantageous.

The system as was conceived; Waters 530 microprocessaor
controlled pump, 2 valves, T/E YoYo, analytical column with
Waters TCM, Waters 430 detector and Waters 730 data station.

With commissioning the system became: Waters 590, 2 valves,
T/E loading pump, T/E YoYo analytical column with Waters
TCM, Waters 430 and a Waters 740 data station. The most
significant difference being the 740 data station which had the
chromatogram playback facility.
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Fig. 1. Comparison of eluents. A- p-HBA, 1.2 cm¥min, 560 psi.
B-borate/gluconate, 1.2 em3/min, 814 psi. Peaks 1 to 8 are,
respectively, fluoride, carbonate, chioride, nitrite, bromide,
nitrate, phosphate, and sulphate.

Eluents

Very little experimental work has been done on site in the
eluent fietd. The station has largely relied upon the supplier's
recommendations. Waters carried out tests on site with:

* 2mM potassium hydroxide.
" Borate/gluconate.
" 2mM p-hydroxybenzoic acid, (p—HBA).

Station stafl have done a littlle work with a moditied borate/-
gluconate eluent sourced from Yallourn P.S, in Victoria.

Some work was done with borate/gluconate. Waters felt that
the chemistry of the early eluting species could be improved
upon. Fluaride. for example, had tended to merge into the sys-
tem peak. They recommended the station use p-hydroxy-
benzoic acid, and this has proved fairly successful. The water
dip is somewhat more pronounced with p-HBA when compared
with borate/gluconate. This disadvantage is, however, more
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Fig. 2. Temperature effects on baseline stability. A — baseline
without lagging. B — effect of handwarming. C — associated
pipework lagged. D — cartridge and pipework lagged.
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than otfset by the increased sensitivity obtained with the p-HBA.
A comparison of the two eluents is made in Fig. 1 where the
enlarged peak area for sulphate in the p-HBA chromatogram
clearly illustrates the increase.

The possible use of toluene sulphonic acid was mooted but
not followed up.!

Commissioning

As might be expected the commissioning stage was not with-
out its problems. it was only the second ion chromatograph in
the country. The first being the DSIR Water Labaratory Dionex
of early vintage. No comparisons could be drawn with the two
systems. DSIR could be of no practical help to either the station
or the suppliers in the setting up of the system. The station was
also attempting very low level analysis, never an easy exercise
irrespeclive of the technigue.

Early problems of baseline noise and drift were gverconte with
the inclusion of pulse dampening and a pressure increasing
device. A simple statement to make, but the remediat acticns
took many weeks to effect results.

A problem of lack of correlation between ppm and ppb cross
referencing work was resolved by physically measuring the
volume of a sample loop. The loop was found to be about 89
microlitres instead of a 100 microlitres. It proved to be the right
length but the wrong 1D. Again a fairly simple problem bul one
which took weeks to track down,

System pressure increases were initially thought to be due to
degradation of pump seals. This was resolved by the inctusion of
a filter in the appropriaie place.

Perhaps the most inleresting of what might be referred to as
commissioning problems was with trace enrichment. We had no
great difficulty measuring the anions sulphate and chloride at
the ppm range. However the system had not been bought for
such work. As soon as the ppb work was attempted the system
would not show the necessary stability. it was felt that the
system might be susceptible io extranecus air currents from the
air-conditioning, or just plain draughts. From the station's
knowledge of ion exchange kinetics this was eminently possible.
The relevant sections of the system were lagged with expanded
polystyrene, much to the disgust of the supplier and his princi-
pal, but with remarkable effect. The chromatograms in fig, 2
clearly show the effects of temperature and of holding the T/E
YoYo inlet and cullet in the hand. Rubber gloves were tried to
eliminate any thought that the problem was static etectricity. It
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ANALYTICAL CHEMISTRY WORKSHOPS

Auckland Technical Institute - NZIC (Auckland Branch)

The Auckland Technical Institute is planning to run a number of practical workshops on analytical chemistry
techniques in 1988. These courses will involve the use of material from the British "ACOL" scheme - Analytical
Chemistry by Open Learning. ATl has been approved as an ACOL Centre, to provide tutorial and practical back-up.
A series of excellent self-teach texts have been produced by John Wiley & Sons and it is is intended to post the
relevant text to participants one month before the 3-4 day practical session.

These courses will be ideal for graduates or NZ Certificate holders who need an intensive course in a particular
analytical technique, both theory and practical.

Workshops planned for 1988 include AAS, IR, and an intermediate GC course. It is anticipated that these courses
will be oversubscribed and in this event, NZIC members will be given preference. We would also like feedback on
the market requirements and the reply strip at the bottom includes a full list of the ACOL texts. Return of the strip
would be appreciated so that we can establish a mailing list. Please photocopy and circulate to colleagues who may
be interested.
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OTHER POST-GRADUATE/POST-CERTIFICATE COURSES AT ATI
Certificate In Applied Chemistry (Analytical Chemistry)
This course is validated and moderated by the Royal Society of Chemistry in England. Covering advanced analytical
techniques and applications it includes a number of lectures from specialist speakers and visits to a range of
analytical chemistry laboratories. The course is eight hours per week (tentatively timetabled on Mondays 12.30-
8.30 pm for 1988) with 2 hours theory 6 hours practicalvisit as the average breakdown for the first three terms. The
fourth term is devoted to a project, on an analytical problem, preferably employment related. The two three hour
theory exams are set locally but moderated by the RSC and on successful completion, the certificate will be issued
by the Royal Society of Chemistry. A great opportunity to refresh your analytical expertise while extending your
range of contacts.
NZ Diploma in Management Services
A two-year, part-time course is now being offered to those who wish to qualify themselves in the field of operations
management (i.e. industrial engineering, systems analysis, data processing, financial reporting and control,
personnel management and training). This AAVA course is biased towards science and engineering and has an
entry requirement of a New Zealand Certificate or equivalent.
NZ Diploma in Surface Coatings Technology
Certificate in Cosmetic and Manufacturing Chemistry
Certificate in Corrosion Technology

New Zealand Diploma In Science

If further information is required on any of the above courses, please tick the appropriate box(es) and return to
Bruce Fraser, Applied Science Department, Auckland Technical Institute, Private Bag, Auckland.

RSC Certificate in Analytical Chemistry D
NZ Diploma in Management Services

NZ Diploma in Surface Coatings Technology
Certificate in Cosmetic and Manufacturing Chemistry

Certificate in Corrosion Technology
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was undoubtedly a temperature related prablem. So much so
that the supplier provided lagged tubing for the T/E YoYo inlet
and outlet to the valve and redirected a pump fan away from the
YoYo.

During the commissioning phase numerous problems were
thrown up, faced and resolved. Although scientifically interest-
ing the trouble shooting took time and diverted the operalor
from the real world of quality control analysis. Nevertheless,
even during this. sometimes frustrating phase there were
SUCCesses:

* The suppiiers brought to the site a potential client, armed with
soil extracts. He left, happily, clutching good chromatograms,
albeit in the ppm range. Good enough to purchase such a
system.

* The station undertook a survey of its ash sluicing systems. The
work included sulphate determinations in highty alkaline waters.
These were performed successfully on the IC.

Analylical
Flows

The system flow rate was set up and standardised at 1.2 ml.
per minute. This flow rate is the maximum allowed on the analyt-
ical column.

3 A
2 6 8
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station chemist is conductivity. This is an all-seeing blanket
parameter. |t has been refined to conductivity after cation
exchange, in which the sample is passed through a column of
cation exchange resin. Any ammonia present is stripped out
leaving a conductivity attributable to dissoived salts.
In the condensate, after polishing, the feedwater and condensed
streams this ‘After Exchange Conductivity’is the order 0t 0.07 to
0.10 microSiemens per centimetre at 25°C. These condensates
and steams could fairly accurately be described as approaching
ultrapure standards.

Analysis of samples from around a Unit circuit has been
undertaken and has confirmed to Station that the levels of
sulphate and chloride therein are indeed low. An example is
shown in Fig. 3. A calibration standard run illustrates reasonable
chemistry and the following sample of condensate from Unit 1
extraction pump illustrates the cleanliness of the system. The
chromatogram would suggest a sulphate level of 0.41ppb, and a
chloride level of 0.06ppb. The spec. requirement of sub-
microgram levels is clearly achievable.

Running Problems
As with any complex or sophisticated system problems are to

B

T
15

Time. min

Fig. 3. Sample analysis. A — calibration standard, ppb levels. B
—sample, Unitno. Textraction pumps (peak numbers as Fig. 1},

Because of the original requirement for the IC very little work
has been done in the ppm non-trace enrichment mode. What
had been done was satisfaclory, a 100 microlitre aliquot being
the standard sample for analysis. Efforts have been concen-
trated in the trace enrichment field.

Trace enrichment was set up initially to load at 2 ml. per
minute. This has been increased to 5 mi. per minute, Site work
has shown no significant loss in recovery or resolution at this
rate. Work done by Haddad et af would suggest that this could
be satisfactorily raised to 8 ml. per minute.

Preconcentration onto the trace enrichment column, TEC,
has been carried out in the reverse flow mode and elution in the
normal flow mode.

Samples

In each Unit Chemical Analyzer Room online analyzers
provide 24 hour information to the unit operator via the central
computier systems. A parameter commonly used by a power

A
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be expected. The IC has been ng exception. The fundamental
problem has been one of short life of the analytical columns.
This has been brought about by pressure build up in the system
and specifically in the analytical column itself. Pressure has
increased, on one occasion, from 200-300psi to nearly 2000 psi
in a matter of days. This pressure increase results in a marked
deterioration in the quality of the chemistry produced in
chromatogram form.

Early work suggested deposition on the analytical frits from
pump seal degradation. Work done in Australia, utilising
scanning electron microscopy (SEM) and EDAX has identified
pump seal particles on the frit. Coarse filters were introduced
after the pump and before the analytical column in an endeavour
to eliminate the problem.

The problem persisted. A contact with Yallourn Power Station
in Victoria, a site with an identical IC setup, suggested a
commeon problem. SEM, of a frit from a Yallourn anicn column
showed the fril to be covered with a ‘skin.” X-ray analysis of that

r -
0 15

Time. min
;

Fig. 4. Column cleanup with caustic. A — before. B — after.
Calibration standard, peak numbers as previously.
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'skin’ showed it to be predominantly silica.4 It was inferred that
the Huntly problem could be similar, colloidal silica in the
influent raw water. The recommendation from Waters was the
inclusion of a 0.22 micron membrane filter which it was felt
would stop virtually anything; organic or inorganic, At that stage
anything smaller than the pseudomonas diminuta bacteria was
inconceivable.

The problem persisted. Work is now being developed along
the lines of using charged filter media for particulate removal
and bio-filtration for dissolved organics.

Column Cleanup

From the work done it became fairly obvious that the anion
analytical columns were becoming fouled. Changing frits on the
columns had had no long term effect. It was a question then of
fouled with what?

Waters recommended a column cleanup procedure utilising
0.1M sodium hydroxide. This was used on a column to little
effect.

An anion analytical column was compared to the station's
demineralisation plant. Problems encountered on the main plant
and its ion exchange kinetics should be translatable down to the
miniature version; the anion analytical column. Indeed fouled
columns have been cleaned up to good effect using 1M sodium
hydroxide as shown in fig. 4. The yellow-brown effluent
produced suggested organic contamination. Clean up has been
laken a stage further using 3% hydrogen peroxide, again to good
effect.

The work on column clean up is as yet inconclusive but would
suggest that columns could be recovered. It could be
hypothesised that the shorter than expected service life of the
anion columns could be due to some form of anian fouling. But
the known problem of colloidal silica should not be lost sight of.
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THE APPLICATION OF TECHNOLOGY TO
DEVELOP AND IMPROVE THE ANALYSIS
OF PULPING LIQUORS

John P Leader and Harry Lim H.K.
NZFP Technology Limited, Auckland

Background

This paper presents a case study, which exemplifies the need
for technologists in the commercial environment to approach
each situation in a sound and practical manner by working
closely with the end users to service their requirements.

One of the major contributors to the economic viability of a
pulpmill is the efficiency of the recovery of the pulping liquors:
and a key factor of this is the nature of the liquors themselves.
Moreover, the composition of the pulping liquors is also an
important parameter with regard to the quality (especially the
strength properties) of the pulps produced.

There are four characteristic pulping liquors — white (180
gl-), green (200 gl), pink (230 gi*) and black (13 g''}) to
consider, with pH ranging between 10.5and 13.5. The latteris a
specially challenging matrix as it contains mostly organic
material.

The ions of major interest are bicarbonate, chloride, sulphide,
carbonate, sulphite, suiphate, oxalate and thiosulphate. These
ions are present in varying proportions for the different streams.
Conventional wet chemistry techniques often require several
days to analyse the sulphur containing anions, however,
masking and precipitation technigues are required to separate
them, which is time consuming and can be inaccurate.

Such a system is not practical as the composition of the
pulping liquors is never in a steady state condition. Clearly, a
faster and more powerful analytical technique is required. In
August 1985 an ion chromatograph was purchased.
Unfortunately, the |C techniques known at the time required the
use of at least two different eluent systems, and so still required
several hours for the required analysis.

NZFP Technology System
Objective

The overall objective of our development work was to
minimise the time per sample determination. For simplicity and
speed, there was also the need to be able to handle ali our
samples on the same instrument configuration and counter-ion
system, to avoid delays of changing and re-equilibrating the
instrument.

Difficulties

The ions of interest had similar retention times, and both fast
and slow eluters were present in the same sample. Hence, a
compromise had to be found between peak separation and peak
broadening.

Sample stability also posed a problem, especially in dilution.
The pulping liquors were very high in chemical content and
required dilution of 500-1000 times before analysis, using
deionised and distilled water polished in a four bow! Milli-Q
system to very low conductivity. An associated problem with this
was that the "ultra-clean” dilution water was then very prone to
rapid absorption of CO, and O, from the atmosphere.

Key Factors

Several eluent systems were evaluated, including KOH. The
pH of this eluent was 11.7 and the anions of interest were more
stable in alkaline conditions. However, this eluent was very
prone to CO, absorption from the atmosphere.

The eluent system finally chosen was borate/gluconate. For
our purposes, a 1.0 uM concentration with a pH of 8.4, rather
than the usual 1.3 uM, gave the optimal results.

Iin order to minimise the presence of CO, and O,, several
options were evaluated, including nitrogen-filled glove boxes. In

the end, a systern was developed with helium sparging, and
thereafter maintaining a helium cover over the eluent. The
system proved to be simple, inexpensive and very effective.
Helium, which is virtually insoluble and inert, was also used to
displace air from the head-space of the volumetric flagks prior to
mixing during sample dilution.

An antioxidant was found to be necessary, especially for
sulphite stabilisation. The antioxidant used was found to
stabilise the sulphite ions, and prevent them from being oxidised
to sulphate, for well over 12 hours pricr to and during analysis.
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Fig. 1. Typical black liquor analysis

Final Resuit

A typical black liguor sample analysis is shown in Figure 1.

Peak height is the preferred method of quantisation. Sulphide
is present as HS-, and although it elutes very close to chloride on
the conductivity chromatogram, a good resolution and
determination is still possible. If there is any doubt, it is counter-
checked using the HS- peak on the UV detector, where the
chloride peak does not pose any problem.

The analysis can now be carried out in 20-40 minutes.

Conclusion

An in-house chromatography technique for analysis of
pulping liquors has been developed after modifying and
improving upon existing technology. The system ailows the
analyses to be carried out quickly, so much so that the
composition of the pulping liquors can now be monitored
continugusly, which is what the pulpmill requires,
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CONFERENCE 1987 - WHO WENT?

C.L.H. Stonyer

The theme of this conference
was “Commercialisation of
Chemistry”, and considerable
efforts were made (as in the 1951
Golden Jubilee conference also
held in Auckland) to attract not
only industrial chemists but also
the managers of companies
employing chemists, or havinga
significant interest in chemistry.
The thought that top people
would expect a "top” venue was
part of the reason that the Shera-
ton was chosen for the first day,
when no specialist subjects
were discussed. Hundreds of
carefully worded invitations
were sent to Chief Executives,
and some even sent us personal
replies declining our invitation.
How successful our efforts were
can be judged from Table 1
{Monday). Of course there may
have been some who were notin
Table 1 hecause they came for
mere than one day, but then not
all the 10 were industrialists.

The best day for single day
attendance was Friday, which
hardly counts as a conierence

day because it was three con-
current workshops: many peo-
ple may have come to this day
had it been held at any time —
Auckland branch has a good
record of attracting people to
one-day meetings and work-
shops.

Duncan McLennan, this fournal,
p.51, June 1982, shows that the
basic reason 1S the sharp
decrease in aftendance from
university people. The non-
university teaching profession
sent almost the same dismal
number as in 1982 — this must

Table 1: Numbers registering for one day only
{Total Registrants 299}

Monday
Tuesday
Wednesday
Thursday
Friday
Total

Table 2 shows the employ-
ment origin of registrants, unfor-
tunately not broken down into
chemistry and biochemistry. It
may be of some satisfaction to
the arganising committee (which
included the writer), to see that
industry supplied more regis-
trants than any other category.
Comparison with the figures in
“Who goes to Conferences” —

Table 2: Employment origins of registranis

1987 1982
Industry 92 (31%) 82
University B3 (28%) 192
Research Associations 23 (8%) 28
Technical Institutes 10 (3%} 8
Secondary Teaching 5 (2%) 5
Other government 79 (26%) 97
Consultants,
unemployed, etc 7 (2%) 21
299 433

10
13
12
13
52
100

be one area we could improve
onl

In Table 3 there is the break-
down of people by addresses.
Unfortunately our data does not
show whether members were
NZIC or NZBS, so they are all
called "members”. A striking fea-
ture this year {(compared with
1982} is the sharp decline in
numbers and in the proportion

of people coming from Welling-
ton and the South Island. In all
three of these branches the
greatest decline is from mem-
bers — perhaps those who did
not come are victims of the “user
pays" problemn aiready.
Success or Failure?

We should address this ques-
tion notonly to those who came,
but also to those who did not.
From the financial point of view,
the very small profit that was
made is highly satisfactory,
because non-attendees will
neither pay for nor benefit from
it, but from the point of view of
those who missed the many
excellent lectures it must be dis-
appointing. A detailed report will
go to Council, and the writer
(amongst others) hopes that
much firmer guidelines will be
given to conference committees
on many aspects such as objec-
tives, organisation, expense,
publicity, competitions, exhibi-
tions, venues and other matters,
on which the committee had to
make some difficult decisions.

Table 3: Home addresses of attendees

Members
Auckland 83
Waikato 32
Manawatu 44
Wellington 28
Canterbury 18
Otago 7
Overseas 2

Non-mbrs Total %
7 120 40

13 45 15

7 5 17

12 40 13

5 23 8

1 8 3

10 12 4

299 100

COUNCIL NEWS

Mr T R Hitchings presided
during a telephone meeting of
Standing Commitlee on Tues-
day 17 November 1987. Council
will meet in Wellington Mon-
day/Tuesday 22/23 February
1988 at the Royal Society of
New Zealand.

Membership

The First Vice-President, Dr
D R Llewellyn, advised Stand-
ing Committee that in October
he had conducted, as instruct-
ed by Council, a ballot of corpo-
rate members on the motion
that “"The three non-corporate
grades of Technician, Graduate
and Associate be amalgamated
into one non-corporate grade,
henceforth to be known as
Associate”.

734 envelopes were received.
There was no name or branch
given on 75 envelopes. From
the postmark the branch was
identified for 64 envelopes and
the figures for these are shown
in brackets in the table below. it

was not possible to identify the
origin of 11 envelopes. There
was one informal vote and one
vote was disallowed.

The results are as follows:

Branch In Favour Not
Auckland 163 30
(16) (3
Waikato 57 7
( 5) )]
Manawatu 689 8
(3) (1)
Wellington 117 42
(13) (4)
Canterbury 71 39
("N (4)
Qtago a2 12
{ 8 )]
Unidentified { 6) (5
—Totals 577 155

Standing Committee resolv-
ed that these resulis be for-
warded to Council, branch

chairmen and to the Editor for
publication in “Chemistry in
New Zealand”, The Member-
ship Committee was asked to
draft appropriate rule changes
for submission to branches and
Council for consideration and
actign in February 1988. (Rule
16.16).

Honours and Awards

Mr Robert F Ryan, CIG Ltd,
Sydney, President of the Royal
Australian Chemical Institute,
was elected an Honorary Fel-
low of NZIC for his term of
office.

Members and Branch Com-
mittees are reminded that
entries for the Easterfield ICI,
Shell, and Chemical Education
awards close with the Adminis-
trative Secretary, PO Box 29-
183, Christchurch, on 30 April
1988. The rules for these prizes
and awards were published in
the 1987 Yearbook.

Entries for the NZIC/RACI
Visiting Speaker from Australia

to New Zealand in 1989 and the
Chemical Essay Prize close on
30 June 1988 with the Adminis-
trative Secretary, PO Box 29-
183, Christchurch.

Salary Survey
Standing Committee resolv-
ed to recommend to Council
that no salary survey be con-
ducted in 1988 to allow mem-
bers and branch committees to
submit suggestions for changes
tothe design of the 1887 survey
reported by Wendy Singers in
the October issue of the

Journal.

J Rogers
General Secretary
November 1987

We regret that due to the tim-
ing of the Standing Committee
meeting we are unable to
include details of membership
changes with this report. These
will appear in the February
issue. Ed.
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GOVT DEPTS AND RESEARCH INSTITUTES

DSIR Chemistry Division,
Gracefield

Chemistry Division took deliv-
ery of a VG 70-2508 high reso-
lution and high sensitivity mass
spectrometer on 6 October. It
will be housed in the Qrganic
section and will be run by Law-
rence Porter and Carolyn
Sheppard, It will be used as a
general Divisional analytical
facility with special emphasis
on high sensitivity applications
such as TCDD analyses for the
Health Department.

John Patterson, Doug Shep-
pard, and visiting Post-Doctoral
Fetlow Alan Dick, will be visiting
Antarctica in the summer sea-
son, travelling down in Decem-
ber. They will be attempting to
menitor Hg levels in the snow
and in the Mt Erebus geother-
mal area. Jenny Webster visited
the Dry Valleys in October to
study the trace metal composi-
tion of the water of Lake Vanda.

Simon Buckland has joined
the Food Section. Kevin Brown
and Roger Newman have return-
ed alter periods of study leave.
Helen Harvey retired on 14
August after her second period
of service at CD. We all wish
Heten well.

N.Z. Dairy Research Institute
Dr Geofirey Page has been
appointed Director of the Insti-
tute in succession to the current
Director, Dr Peter Roberison,

upen his retirement. Dr Page,
who will take up the appoint-
ment in January 1988, gradu-
ated from London University
(UK) in 1870 where his field of
study was organic chemistry.

He is at present a Senior Lec-
turer in Food Technology at
Massey University, a post
which he has held for the past
two years.

Prior to emigrating with his
wife to New Zealand in 1985, he
spent four years with Unilever
NV in the Netherlands, and
seven years with Unilever
Research in the UK. Dr Page
has also worked in the sugar
confectionary industry and has
held a Postdoctoral Fellowship
in the USA.

N.Z. Oceanographic Institute

Dr Geolft Glasby has been
awarded the degree of Doctor
of Science by Oxiord Univer-
sity.

NZ/Australian Government
Food Analysts Meeling

On3and 4 November, Chem-
istry Division DSIR hosted a
meeting of NZ and Australian
government food analysis at
Mount Aibert Research Centre.
These meetings are held every
2yearsand this is the first occa-
sion that NZ has been the
venue. The Australians came
from the Awustralian Govern-
ment Analytical Laboratories
(AGAL) in Sydney, Kingston
(Tasmania), Adelaide and Perth,
and the State laboratories in
Brisbane, Adelaide and Perth.
The New Zealanders were from
Chemistry Division DSIR {Auck-
land, Wellington and Christ-
church), MAFQual (Lynfield)
and the Department of Health
{Auckland).

The programme included a
wide variety of technical papers
and discussion on chemical
analysis of fonds, and some
operational topics such as rela-
tionships between laboraiories
and their clients.

The "locals™ were interested
to hear of the Australian prob-
lems with pesticide residues in
export beef and the enormous
commitment of analytical re-

sources which has been neces-
sary to monitor and control the
situation.

Before and after the meeting,
various Australian representa-
tives visited Chemistry Division
{Auckland), the Division of Hor-
ticulture and Processing, MAF-
Qual (Lynfield), MAFTech
(Ruakura), the Health Depart-
ment NECAL laboratory and
the Auckland Public Health
Laboratory.

Company News

Heather Symes has left
Croda Chemicals and taken up
a position with Bayer New Zea-
land Ltd.

John Reece has retired from
Swift New Zealand Ltd.

New Staff at John Morris
Scientific

Mr Brent Cunliffe has joined
our Auckiand hranch in the
Regional Sales position. Brent's
prior experience is in the foods
industry from laboratory QC,
R&D and producticn aspects.

Miss Christine Snoeijer has
joined our Wellington branch.
Christine’s prior experience has
been associated with dental
technolegy, plus medical and
scientific sales.

BRANCH NEWS

Auckland

The annual Chairman's Dinner
was held at’Waipuna Lodge on
26th September. The event was
attended by 50 members and
guests who enjoyed a delightiul
buffet dinner and then adjourned
tc hear Prof David Hall talk on the
reasons behind the restructuring
aof the British wniversities. Al-
though he did not go into details
Prof Hall indicated that this had
profound implications for the
New Zealand universities.

The AGM for the Auckland
branch was held on 27th October
in the University Department of
Chemistry Common Room. The
meeting was attended by 50
members and a few non-mem-
bers. At the meeting the ICI Prize
was presented {0 Assoc. Prof
Stewart Rulledge by Mr Geolf
Lawes of ICI and the Shell Prize
was presented to Mr Alan Cha-
rleston of AHI Fibreglass by Mr
Alan Hope of Shell. DrJohn Rog-
ers presenied an Honorary Fel-
lowship to Prof Dick Mathews.
The new Branch Chairman is Dr
Robert Winchester and the Sec-
retary Dr Dianne Webster.

The highlight of the evening
was an address by Simon Upton,
MP for Raglan, who spoke onthe

economic dominance of the
world by Japan and its implica-
tions for our education system.
He made the point that while we
should not try to copy the Japa-
nese society our tendancy io
ignore the language and culture
of our biggest trading partner
smacked of arrogance. With
Japan now the major economic
power in the world we will
increasingly find our own culture
1o be that of one of the minor
powers. It would seem logical
that we should put more effont
into teaching Japanese and
science, o better equip our
industry to compete in the new
economic climate which isemerg-

ing.

Manawatu

Or John Blunt, (Chemistry
Department, University of Can-
terbury), described the work of
his interdisciplinary group of
researchers on the identification
of potential antiviral and anti-
tumour agents frommarine inver-
tebrates, 1o a branch meeting on
16 September. Since 1982, the
group has collected about 3000
marine invertebrate samples
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from various areas of the South
Pacific, exiracted the samples
and assayed the extracts for activ-
ity against selected viruses and
tumour cell lines. Important
aspects of sample collection,
documentation and extraction
techniques were described by Dr
Blunt, as well as assay tech-
niques and the structures of
many of the compounds that
have been determined. This was
a most interesting presentation.

Chemical education will be
highlighted in the coming year in
the Manawatu Branch. This fol-
lows fram the election of Dr Alan
Furness, tuior in chemistry at the
Manawatu Polytechnic, as Chair-
man of the branch at its AGM on
21 October. Other branch com-
mittee members include Drs
Alastair MacGibbon (Secretary
and Council delegate), Julian Lee
(Treasurer), and Cecil Johnson
(Branch Editor).

In her address to a meeting
held after the AGM, the outgoing
Chair, Dr Joyce Walers, dis-
cussed the properiies of cluster
compounds of gold and other
heavy metals. These compounds
contain at least three metal atoms
in which metal-bonding is pres-
ent. Dr Waters illustrated her

address with structures of com-
pounds containing up to about
40 metal atoms! Many of these
compounds are thermally un-
stable and thus may be used for
the controlled deposition of gotd
{and other metals) onlo surfaces.
Because of this, and their other
properties, Dr Waters said that in
future they will play an increas-
ingly important role in materials
research for the development of
advanced electronic equipment.

Otago

Bill Thomson has retired from
his position as Chemist at
McLeod Brothers Ltd and so has
Neil Scrymgeour from his posi-
tion as Chief Chemist at Cadbury
Schweppes Hudson Ltd. Both
Bill and Neil have been active on
the Otago Branch committee
over some years and Bill is a
former chairman.

Dr Beverley Bell addressed the
Branch on 17 Septemberon “The
Form 1-5 Science Review” and Dr
Keith Hunter gave his Chairman’s
Address on “Computers in Chem-
istry — Some Bits and Pieces” at
the 22 October Annual General
Meeting, Dr Barry Peake is the
new Branch Chairman.



UNIVERSITY & TECHNICAL INSTITUTENEWS

Dr Gordon Rodley

Gordon Rodley took early
retirement from the Chemistry
Department, University of Can-
terbury in April this year. He
joined the staff as lecturer in
1963, after completing a PhD
with Protfessor Sir Ronald
Nyhelm at University Callege
London, He became a Reader in
1978,

Ouring his 24 years at the
University there were three
main areas in which Gordon
displayed his strong original
approach 1o research and
teaching. Firstly his study of
reactions and structures of
models for the oxygen carrying
property of hemoglobin was
one of the first in the field, and
was fruitful in further invesliga-
tions at Canterbury and over-
seas. Secondly in a historical
and ingenious approach to
model building Gordon tackled
the problem of the twining
together of the twotl-helical
sirands of DNA. He, with colla-
borators, came up with an
alternative side-by-side (SBS)
made!, which shock the scien-
tific world, and has fostered
studies around the world to
resolve the issue. Lastly Gor-
don approached his teaching of
undergraduate students with
originality and sensitivity. He
was liked by students because
of the attention he gave them.

More recently Gordon has
used his breadth of understand-
ing of science to become active
in chemical investigations of
the origins of life, an area he is
currently involved in and in
which he also makes use of his
long standing interest in the
interaction between science
and religion.

Gordon has a strong feeling
for the equality of people and
was prepared to talk with
patience and understanding
about his work both formally
and informally to pecple who
lacked training in science.

As Dean of Science for aterm
and as a member of a number of
university committees, Gordon
became acutely aware of some
of the formal barriers to free-
dom of expression in the uni-
versity. For example ha volun-
tarily became a Senior Lecturer
from the more senior position
of Reader in 1985. He attempted
to practice the ideal of an open
university communily when
working on his research prob-
lems. For this reason he inte-
racted with many people out-
side the Chemistry Department
in looking for solutions to his
research problems.

Colleagues greatly miss
Gordon's presence around the
Department and in the wide
university. He is a valued col-
teague who listens with interest
and approaches all problems

with sincerity and ingenuity. ft
is hoped that in formal retire-
ment he will still be accessible.

Jack Fergusson

Massey

Dr Robert Brooks has been
appointed to a Personal Chair
in the Department of Chemistry
and Biochemistry. The Univer-
sity regards a Personal Chair as
a mark of substantial distinc-
tion, reflecting professional
eminence as demonstrated by
outstanding scholarship,
capacity for research and the
ability to give leadership in
fields connected to the Chair.

Professor Brooksis an expert
in geochemistry, biogeochem-
istry and analytical chemistry.
He has published prolifically in
these fietds, being the author of
five bocks of which two have
been translaled into Russian.
His current research interests
include the study of plants
which accumulate heavy metals,
the use of plants in biogeo-
chemical prospecting and the
¢cretaceous-tertiary boundary
event, an investigation to find
evidence of meteoritic impact
on the Earth 65,000,000 years
ago.
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In April next year Professor

Brooks and Dr Roger Reeves

will be going to the Brazilian
state of Goias to collect rare
metal-accumulating plants.
Similar missions have taken
these two chemists around the
world from Sri Lanka to Cor-
sica. Their current work is
funded by a grant from the
National Geographic Society,
with additional contributions
from several plant museums in
the United States. The plants
that they seek, known as ser-
pentine plants, grow on soils
largely hostile to other ptant
species because they contain
high concentrations of nickel,
magnesium and chromium,
Many of the plants to be studied
are under threat from open-cast
mining and cattle ranching.

Dr lan Watson has been
appointed to the new position
of Assistant Vice-Chancellor
{Research). This appointment
is in recognition both of Dr

Watson's personal contribution
to the administration of research
and of the importance the uni-
versity attaches to the con-
tinued development and prom-
oting of its research activities in
the future,
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Dr Watson currently holds a '

key position in the university as
chairman of the Research Pro-
jects and Funding Committee.
Heis a member of the Research
Policy Advisory Committee and
the university’s representative
on the UGC Research Commit-
tee. Dr Watson is also a member
of the Massey University Coun-
cil. His area of research is the
thermodynamics of solutions
and he has published widely in
this area, He is currently inves-
tigating peptide solutions in
relation to understanding pro-
tein behaviour in water,

Dr Kathryn Crow, a senior
research officer in the universi-
ty's Alcohol Research Group,
was awarded the Watson-Victor
prize at the recent combined
Annual Conference of the NZIC
and N.Z. Biochemical Society,
for her work on alcohol metabo-
lism. The award, given by the
N.Z. Biochemical Society, rec-
ognises Dr Crow's research on
determining the factors involved
in the regulation of alcohol
metabolism. This work is cen-
tral to understanding the effects
of alcohol on the human body,
particularly its effects on the
liver which is the primary organ
involved in removing alcohol
from the body

Another university success al
this year's Conlerence was the
first prize award to Ms Kathryn
Stowell in both the open poster
competition of the Institute and
the student poster competition
of the Biochemical Society. Ms
Stowell is a PhD student in bio-
chemistry working with Dr
John Tweedie, and her poster
described preliminary research
into the gene coding for the
hurnan milk protein, lactoferrin.

Dr John Blunt, Chemistry
Department, University of Can-
terbury, visited the Department
of Chemistry and Biochemistry
on 17 September and presented

a seminar entitled “Application
of NMR Spectrometry to the
Chemistry of Some Natural
Products.” Dr Blunt is well
known for his werk on theiden-
tification of antiviral and anti-
fumor agents from marine
organisms.

Victoria

Jim Johnston (Geochemis-
try) and Dr T.W. Jordan (Bio-
chemistry) have been promoted
to the position of Reader. Pro-
fessor Robin Ferrier attended
and spoke at the RACI Bth
National Convention in Sydney
in August. He has also been re-
elected for a further term as
Executive Dean of the Science
Faculty, Dr Stuart Smedley has
just returned fromattending the
meeting of the American Elec-
trochemical Society held in
October in Hawaii. Dr Jim
Johnston has also been over-
seas in connection with his
work with Fletcher Challenge
on titanium dioxide, He visited
the UK where he carried out
some calcination tests and then
visited a number of paper com-
panies in the USA which are
involved in the end use of lita-
nium dioxide.

Canterbury

Dr Alison Downard has been
appointed to a lectureship in
the Chemistry Department. Dr
Downard is agraduate of Otago
University presently working
with Professor Myer at the Uni-
versity of North Carolina; her
research interests are in inor-
ganic electrochemistry.

DrPascal Roussel has arrived
from the National Research
Council in Ottawa to take up a
UGC post-doctoral fellowship
with Professor Leon Phillips
and Dr Peter Harland.

Qtago

Professor Arthur Campbell
retires at the end of this year
and Professor Brian Robinson
will take over as Chemistry
Department Chairman. Arthur
Campbell has made significant
contributions to the Chemistry
Department, the University of
Otago and the wider commun-
ity. Since his initial appoint-
ment in 1948 his chief interest
has been analytical chemistry
and he has directed the recently
named Campbell Microanalyti-
cal Laboratory which provides
valuable analytical service to
New Zealand science. Profes-
sor Campbell is a former presi-
dent of the New Zealand Insti-
tute of Chemistry and is a
current Bureau member of the
International Union of Pure and
Applied Chemistry.

Continued next page
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CONFERENCES

1988 ANNUAL
CONFERENCE

Preparation is well underway
for next year's Combined Annual
Conference of the NZIC and the
NZBS, which will be held at the
Yeachers' College in Palmerston
North during 23-26 August. Activ-
ities within the specialist groups,
together with three keynote sym-
posia, will be the highlights of this
Conference.

Dr Ben Selinger (Chemistry
Department, Australian National
University, Canberra), probably
best known for his book "Chem-
istry in the Market Place", and Dr
Mark Florence (Division of
Energy Chemistry, CSIRQ)
whose main research activity is
environmental chemistry, panic-
ularly the behaviour and deter-
mination of trace elements in
natural waters, will present ple-
nary lectures at the Conference.
The other main plenary leciurers
are Professor Peter Colman {Div-
ision of Protein Chemistry,
CSIRO). who has made outstand-

ing contributions to research on
protein structure and function,
and Professor Jeremy Knowles
(Department of Chemistry, Har-
vard University), well known for
his studies of enzyme kinetics
from an organic chemist's point
of view. Professor T. Kondo
{(Faculty of Pharmaceutical
Sciences, Science University of
Tokyo) will present a specialist
plenary lecture within the fiefd of
physical biochemistry.
Numerous other chemists and
biochemists have indicated that
they would be most interested to
attend the Conference, if funding
can be arranged for their visit. Dr
RL White (The Exploratorium,
San Francisco) has been invited
to give a lecture on the presenta-
tion of science to public audien-
ces. Invitations have also been
sent to Dr John Emsley (Depart-
ment of Chemistry, Kings Col-

" lege, University of London), a

regular contributor io New
Scientist with scientific articles
{particularly on inorganic chem-
istry topics) of interest 1o a wide
cross-section of the community,

and Professor K Wieghardl (Ruhr-
Universitat, Bochum, West Ger-
many) whao has published numer-
ous papers on the macrocycles
1.4,7-trithiacyctononane and
1.4,7-triazacyclononane.

Controlled Release: Science
and Technology 1988. Mel-
bourne, 12-13 May 1988.

All aspects of controlled
release science and applica-
fions will be covered in a sym-
posium to be held in Mel-
bourne, Australia, on 12-13 May
1988 at the Victorian College of
Pharmacy. The organisers of
this symposium are the Royal
Australian Chemical Institute's
Polymer Division in conjunc-
tion with its Medicinal and Agri-
cultural Chemistry Division.

Four main themes will be
developed at the symposium.
— Peptide, Protein and Antigen
Controlled Release.

— Bio- and Eco-compatible
Polymers for Controlled Re-
lease.

— Controlled release in Agri-
culture and Veterinary Medi-

cine.
— Implantable Controlled Re-
lease Devices.

The invited speakersinclude:
— Professor Eric Tomlinson
(CIBA-Geigy, Horsham, Eng-
land)

— Peter Anderson (Inciteg Pty
Ltd., Queensland)

— Dr Ruth Duncan {University
of Keele)

— Dr David Williams (Biochem-
icat Engineering, Univ. of Liver-
pool)

A call is being made for
research papers and short
state-of-the-art reviews. The
closing cate tor titles and 150
word summaries is February 1
1988, and 2 page exiended
absiracts will be required by
March 1, 1988. Titles should be
sent to the chairman of the
organising commitiee, Dr Rich-
ard C. Oppenheim, Victorian
College of Pharmacy Ltd., 381
Rovyal Pde, Parkville, Victoria
3052, Australia. Dr Oppenheim
can provide further information
on all aspects oif the sym-
posium.

UNIVERSITY & TECHNICAL INSTITUTE NEWS
Continued from page 167

Dr Keith Hunter of the Chem-
istry Department attended a
CHEMRAWN IV (Chemistry
Research Applied to World
MNeeds) meeting on Chemistry
Research and Technology App-
lied to the Ocean and its
Resources held in Keystone,
Colorado, 4-9 October. This
meting was organised under
the auspices of IUPAC and 50
marine chemists together with
50 “classical” chemists were
invited to discuss aspecis of
marine chemistry.

Over the past year Mr Bill
Thomas, Dr George Laws and
Dr Rob McKeown have retired
from the Pharmacy Depart-
ment. George Laws is a former
chairman of the Otago Branch.

Auckland

Dr George Dawson from the
University of Arizana will be vis-
iting the Department from Jan-
vary to June 1988. His special-
ity is atmospheric chemistry
and he will be working with Dr
Steve de Mora.

Dr Heimo Keller from the
University of Heidelberg is visit-
ing the Department until the
end of March 1988. He is work-
ing with Dr George Clark on
organic superconductors and two
dimensional organic “metals”.
He has also been involvedin the
development of metal com-
plexes with anti-tumour activity
and will be giving a talk 1o the
Cancer Research Laboratory
on this topic.

ATI
Roger Whiting of Auckland

Technical Institute is taking
technical refresher leave this
term. He will be visiting various
companies in the Auckland
region. He will be particularly
looking at techniques used in
the cosmelics, toiletries and
household products industries,

John Milligan is also taking
technical refresher leave this
term, and will be visiting a
number of companies in the
Auckland region.

A Coating Laboratory and
Manufacturing (CLAM) System
is being donated to Auckland
Technical Institute by Logicorp
of lllinois, USA, through their
agents Computerland of Manu-
kau City, Auckland, The CLAM
system is designed to stream-
line laboratory management
and manufacturing planning
for the surface coating industry
but is eminently adaptable to
other chemical industries. It is
being donated to allow stu-
dents on the Diploma of Sur-
face Coatings course to become
familiar with its use.

A number of post-graduate
courses will again be offered by
ATl in 1988, after their success-
ful reception by both staif and
students this year. The courses
include the RSC certificate in
Applied Chemistry, the Cos-
metic and Manufacturing
Chemistry certificate and ihe
Diptoma of Surface Coatings.
Details of some of these
courses were reported in Chem-
istry in New Zealand, Decem-
ber 19886,
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HPLC Intensive Workshop Held
3rd-5th November at ATI

This event was run jointly by
the ATl and the NZIC Chroma-
tography group, and followed a
similar format to those run at
WTI in Hamiton. Even without
advertising, the course was
fully subscribed, and atiended
by about 30 motivated, syringe-
wielding chromatographers.

Each day featured a marning
and afternoon lecture on a par-
ticular aspect of modern HPLC,
followed by experimental ses-
sions over the rest of the day.
Each day concluded with a
recap of the various groups'
experimental work, comparing
actual and expected results, As
this was accompanied by re-
freshments and nibbles, it pro-
vided a most convivial wind-up
to each day's activities.

The practical programme
included: practice in develop-
ing and optimising a separa-
tion; evaluation of column and
system performance in terms of
the above separation; examina-
tion of the effects of different
solvents; water quality in HPLGC,
and detector linearity. In addi-
tion, @ number of elective prac-
ticals were available requiring
extraction and analysis of ana-
lytes from a number of real
samples.

These types of courses are
intended to be both instructive
and enjoyable. Feedback sug-
gests that these aims were met
for students in this case.

Dr Ross N Speden

We note with regret, the death
earlier this year of Dr Ross
Speden. Dr Speden was agrad-
uate of the University of Otago,
gaining a BSc in 1955 and an
MSc with first class honours in
chemistry two vyears later.
Three years of research for the
Department of Medicine in
Otago followed, before Dr
Speden was awarded a Com-
monwealth scholarship to the
Department of Pharmacology
at Balliol College, Oxford, in
1960.

In 1963 he gained a PhD at
Oxfordin pharmacology before
returning to New Zealand brief-
ly tor a period as a research
officer at the Department of
Physiology at the University of
Otago.

Between 1964 and 1969 Dr
Speden was the senior lecturer
in pharmacology at the Univer-
sity of Adelaide before being
appointed reader in pharma-
cology at the University of Tas-
mania in Hobart.

ATI and the NZIC wish to
thank the following companies
for their malerial support of the
workshop.
Alphatech and
Systems Ltd
Ajax Chemicals Ltd
BDH Chemicals Ltd
May and Baker N.Z.

Roche Products (NZ) Ltd
Wilton Instruments Lid
Salmond Smith Biolab
Sci-Med (N2} Lid

AWA Scientific

Gibco (NZ) Ltd

Instruments




BOOK REVIEWS

THE CHEMIST'S ENGLISH.
Robert Schoenfeld. VCH Ver-
lagsgesellschaft, Weinheim,
Federal Republic of Germany,
Second, revised edition, 1986.
173 pp. ISBN 3-527-26597-X or
ISBN 0-89573-599-7 (VCH Pub-
lishers). $A26.00.

A decade ago, | was intro-
duced to the delights of the first
of an amusing series of articles,
published in the Proceedings of
the Royal Australian Chemical
Institute, which offered “food
for thought to those who wish
to improve the standard of
presentation of scientific litera-
ture.” This comprehensive ser-
ies has now been compiled into
one volume. It is written by a
chemist in a form accessible
not only to chemists but 1o
scientists of other disciplines as
well.

The rapid and immense
increase in technical inter-
communication using English
often leaves both non-English
speaking people, and those for
whom English is their native
tongue, with a lack of under-
standing of how syntactic struc-
ture affects content. Let me
quote from Chapter XI of The
Chemist's English.

Sitting in a London bus,
Kekule had an idea. (1)

Sitting in & London bus, an
idea struck Kekule. (2)

At first glance, it would seem
that (2) conveys the information
just as efficiently as (1), but
closer inspection reveals that
the idea is described as the one
doing the sitting. Now ideas
may gccasionally sproul wings,
but they never come supplied
with the anatomical feature that
would allow them to take up a
sedentary positionin a London
bus.

There are 35 little essays {|
would prefer to call them mot-
its) in this book of 173 pages,
which illustrate the rules of the
game of the chemist's English,
but at no stage does the author
announce the score. For many
years, Bob Schoenfeld served
well the scientific community in
Australia and New Zealand in
his position as Managing Editor
of the Australian Journal of
Chemistry. He is thus well
aware that it is not possible to
construct a rigid system of do's
and don'ts on the shifting sands
of language. In 1977, he illus-
trated this point with the follow-
ing example.

In the early part of this cen-
tury a most God-fearing and
scholarly missionary wrole a
widely acclaimed text, "Les-
sons in the Shanghai Diatect”,
in which the student is asked to
translate some simple English
sentences inte Shanghai Chi-
nese. The first of these reads as
follows. The two men con-

stantly have intercourse with
one another. In the 197Q's this
statement, which was originally
written in all innocence, would
have seemed prudish and
squeamish. In the 1880's it
further carries with it the hor-
rendous connotations of AIDS,
illustrating that no language
ever remains in the same
position.

Certainly, the book will teach
the reader to avoid a number of
annoying errors and so will
enhance the literacy of a scien-
tific report. However, itdoes not
purport to be a book on gram-
mar but rather an account of
imagined conversations with a
group of friends. The author is
an experienced playwright and
the scene-setting for each con-
versation reflects his profound
understanding of and empathy
with many cultures, races,
creeds and languages.

There have been more than
30 rave reviews of this small
volume and | can only concur
with this widely expressed
approbation. | believe this to be
a book for the browsing custo-
mer, one which can be dipped
into and savoured during the
tea break. It should also be
among the many reference
books above every research
worker's desk. My copy sits
next to the dictionary.

Efficiency of communication
is hard to quantify but | believe
that Dr Schoenfeld has demon-
strated that he is a master of the
written word. He is not content
with offering precise prescrip-
tions for the ¢chemist's grammar
but shares with his reader his
fascination and enthusiasm for
a pictorial script. one which
yields up its information in the
shortest possible reading time.
Anne of Green Gabtes would
have refated well with this
kindred spirit and his exposi-
tion of the glitiering resources
of the Chemist's English.

Charmian J O'Connor

We note with regret that Bob
Schoenfeld died on
24 November 1987, — Ed.

“CHEMISTRY SERVES THE
SOUTH PACIFIC” editors; JA
Bonato, JB Headridge, RJ Mor-
rison. University of the South
Pacific 1987.

This AS book of 198 pages
and 20 short chapters is aimed
mainly at those informs6and 7
of South Pacific regional
schools and those in the Foun-
dation Science year at USP.
According 1o the preface the
idea of the book came from
NZIC "Chemical Processes in
New Zealand". It has involved
23 authors, 11 from USP, nine
from industry and three from
Fijian government ministries

and covers natural products,
edible fats and ¢ils, soap manu-
facture, fermentationsin village
life, baking and breadmaking.
cheese-making, beer. timber
preservation, composition and
analysis of focds, mineral ex-
ploration, gold extraction, pro-
cessing nickel ore and phos-
phate rock, soil chemistry and
fertiliser use, cement, ceramic
glazing, manufacture of gases,
naiural waters, pesticides and
instrumental analysis.

It has confined itself to South ~

Pacific activities. but of course
many of the processes there are
much the same as elsewhere in
the world and are therefore
more widely applicable. To this
reviewer the distinctive South
Pacific angle in many articles
was very interesting, the village
fermentation, gold, nickel, phos-
phate rock being especially so.
The chapters on natural pro-
ducts, the preservation of tim-
ber, soil chemistry and fertiliser
use and pesticides give very
good practical information.
When the uninitiated read an
article on an industrial process
containing the jargon of that
industry they can be mystified,
but this problem has been alle-
viated by glossaries of special
terms at the end of some
chapters.

The editors appear 10 have
done a good job in getting the
level of chemistry right for stu-
dents equivalent to our 6th and
7th formers. In this context |
would have preferred the word
fluorine replaced by fluoride in
the phrase “reaction of fluorine
with water to give hydroflugric
acid” in the processing of min-
aral rock, knawing some stu-
dents at this level are confused
atthe difference. | found myself
asking how do they collect the
CO,in producing it by burning
petroleum gas. There are rela-
tively few errors in the book.
Cystine is called cysteine on
p.85,  HcompiCaHz) is +ve on
page 156, although it is clearly
stated the reaciion is exother-
mic, and figures 2 and 3 on the
manufacture of gases are
missing.

The idea of our “Chemical
Processes in N.2." came from a
teacher seeking information on
chemistry applied in N.Z. which
he could present to his class. |
am sure South Pacific teachers
will welcome this book for the
provision of much information

which will help them show their

pupils the relevance of chemis-
try, a most important task fac-
ing science educators today.
Copies of the book are avail-
able from the institute of Pacific
Studies, University of the South
Pacific, Suva, at a cost of $5.00.

JE Packer

REQUIEMFOR A GAS WORKS:
by J.S. Pollard, University
of Canterbury Publications
Committee, 1987 — $7.50

Apart from novels there are
only a few books which | have
read at a single sitting. Until |
started on “Requiem for a Gas
Works", | would not have
guessed that a history of a gas
works would ever be one of
them. John Pollard has pro-
duced a fascinating work.

This is no simple dry-as-dust
chronicle of the rise and fall of
the Christchurch Gas Com-
pany and its piant. it has all the
makings of a TV spectacular —
technology, politics, intrigue,
social comment, humour,
explosions and a smattering of
sex. Itis lavishly illustrated and
is written in a style which it
would be difficult not to enjoy.

The book begins with a short
chapter outlining the initiation
of the Christchurch Gas Com-
pany. It then goes on to an
account of the early history of
the towns gas industry, fol-
lowed by the initial setting up of
the Christchurch Gas Com-
pany, the Works and the reticu-
lation. Much of the remainder of
the book is structured around
the working biographies of
people vitally concerned with
the development of the Gas
Works; Wright, the Bishops,
English, Belton and Gorman.
One is given an insight into the
men, their interactions with the
board, their interactions with
the developing technology and
their contributions to the tech-
nology of gas manufacture in
Christchurch. The final chap-
ters describe the decline of the
industry, the works and the
company with the increasing
difficulty of coal supply, the
introduction of naptha as a
source material and then the oil
crises of the seventies. Finally
in chapter 14 comes the demise
of the company and the dis-
mantling and successive inter-
ments and disinterments of the
works site.

The typography and the
overall presentation of the book
and its illustrations amply com-
plement the text. The book is
ctearly a labour of love on the
part not only of the author but
also of the printers.

{ was once told that the mak-
ers of Persian rugs always
include a deliberate error some-
wheare in their work because
“Only Allah Can be Perfect.”
True to his engineering back-
ground John Pollard has a
safety factor — i found three
typographical errors in the
whole book!

Continued next page
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FUME CABINETS &
FUME EXTRACTION SYSTEMS

-

Proven construction from high quality
rigid P.V.C. sheet.

‘Eurotech’ cast polyester work surface
and lower wall lining.

e Clear P.V.C. Counter-balanced vertical
sliding sash.

Clear P.V.C. panelin roofallows lighting
over work.

® A designed fume extraction system to
suit cabinet dimensions and service.

OPTIONS

® Alternative materiais for work surface, or
sliding sash.

¢ Construction from cream P.V.C.

® Fluorescent lighting.

® Rear baffle for high/iow level extraction.

® Double skinned side walls with louvres
for side air entry.

¢ Epoxy-coated service outlets with front
mounted controls.

® ‘Vulcathene’ polypropylene drip cups,

waste outlets and chemical plumbing
system.

A CHEMICAL PLANT PRODUCT

Distributed by

INSAPIPE INDUSTRIES LTD

PO Box 50-856 East Tamaki, Auckland
Ph. AK 274-4819 CHCH 67-671

For further information please circle no. 24 on reader reply card.

Book Reviews Continued from previous page

it you are interested in any of
towns. gas technology, the
interaction of technology with
society, people, a well told story
or even quality book produc-
tion you should buy this book. If
you areinterested in all of these

you must buy it.
A.G. Williamson

ORGANO-CHLORINE SOL-
VENTS: HEALTH RISKS TO
WORKERS. Royal Society of
Chemistry, London 1986, 254
pp, £50.00.

This publication was pre-
pared by an expert committee
of the Royal Society of Chemis-
try for the Commission of the
European Communities, It con-
tains information on the health
risk to workers far the following
organg-chiorine solvents:

dichtoromethane

chloroform

carbon tetrachloride

1,2-dichloroethane

1,1,1.-tricloroethane
1,1,2,-tricloroethane
trichioroethylene
perchloroethylene
1,2-dichloropropane
p-dichlorobenzene

The basis of these reports
was mainly malerial selected
from published reviews (tertiary
services) and books. The Royal
Saciety of Chemistry Commit-
tee was of the opinion that in
general, adequate reliable
information was available con-
cerning solvents, thus obviating
the necessity to consult ariginal
work {primary sources). Unfor-
tunately this policy may result
in the omission of very recent
studies, e.g. current research in
the neurobehavioural effects of
solvents, and furthermore, pre-
cise interpretation of primary
data as reported in tertiary
sources has not always been
clear. Nevertheless the authors
are to be commended for

acknowledging these problems
and in certain instances have
drawn attention to some diffi-
culties of interpretation.

The book gives an extremely
comprehensive coverage of the
organo-chlorines mentioned
above and includes data such
as chemical names, trade
names, identification codes,
spectroscopic data and mea-
surement techniques, storage,
handling and use precautions,
hazardous chemical data and
toxicity and medical/health sur-
veillance data including occu-
paticnal health guidelines.

From the point of view of
emergency service manage-
ment of spills or fires involving
these organochiorines, | should
have liked to have seen the
inclusion of UN numbers and
Hazchem codes which atlow for
rapid identification and approp-
riate emergency action by
emergency service personnel. |
also feel that a little more detail
coutd have been given in the
sections dealing with emer-
gency measures in the case of
accidental spillage. In a few
instances these deal primarily
with laboratory size spillages
and omit advice for the man-
agement and dispersal of larger
amounts which is of course
more applicable in an industrial
environment.

Plagcing these minor criti-
cisms aside however, | believe
that this work is an extremely
valuable reference book forany
practitioner in occupational
heaith and safety. It is a definite
must for any organisation with
personnel handling these sol-
vents, as it provides all the
necessary data for the health
and safety people who are
actively involved in minimising
the health risks to workers,

WA Temple

New Polymer Publication
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Engineering'Sclence of
Polymeric Materials

A New book on the properties
of polymeric materials has just
been published by the Polymer
Division of the Royal Australian
Chemical Institute. The author
Dr Zbigniew Stachurski of
Monash University, takes a
novel but systematic approach
which focusses on basic prin-
ciples. Thermoplastics, thermo-
sets and elastomners are cover-
ed in a unified manner.

The widespread use of poly-
mers results from their unique
properties. So to make better
use of polymeric materials
you need to understand these
properties. This book aims to
provide an understanding to
the fundamentals of this field,

This book will appeal to chem-
ists, physicists and engineers
concerned with polymers as
well as providing a bridge
between the makers and users
of polymeric materials.

This book of about 240 pages
in hardcovers, can be obtained
from the RACI Polymer Div-
ision, P.O. Box 224, Belmont,
3216 Australia, The price for
orders from inside Australia is
$AU45, and overseas is $US50
(both include postage). Mem-
bers of the NZIC qualify for a
special rate of $NZ50 (airmail
postage included),

Note: A copy of the book has
been received, and we expectto
publish a review in due course.

— Ed,
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Only four months in New Zealand in its own right,
Pharmacia (Aust.) Pty exhibited for the first time

O

Two division of Salmond-Smith
Biolab displayed their wares. A
professional sales team made the
very most of the opportunity

b k-

NZFP Technology Ltd personnel discuss their services
with Geoff (Hush) Husheer from Napier (right)

Py

C

Auckland branch NZIC Chairman,
Steve de Mora, right, spent a good
portion of his University )
departmental budget at C.1.T.F.
Seen here on Salmond-Smith
Biolab stand
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'\David Pegman (left) of Alitech Associates Inc. spends
time with a conference delegate during morning tea




Alphatech Systems Ltd waved the
flag at C.I.T.F.

NZIC stand saw a steady stream of
enquiries which resufted in a
couple of new members and the
sale of some printed material

tgm—__

Kempthorne Medical Supplies
displayed a diverse range of
products on ground floor of
students union building

Dr John Rogers (centre) and Dr Jim
Ellis (right} in earnest discussion with
Mr C J Dangerfield of Watties Industries
during a break.




Product Feature: Water Purification,
Analysis and Quality Control

Most of us are concerned with water quality at some time or another, be it as a laboratory
reagent, process chemical, or an industrial effluent in need of control. In this feature we fook at
some of the products and services available to help us meet our water needs.

PURIFICATION :

The three maost common
methods used for water purifi-
cation are distillation, deionisa-
tion and reverse osmosis. A
convenient way to compare
these methods is by the quality
of the water produced, as indi-
cated by conductivity, and the
contaminants removed. Oper-
ating cost and convenience are
other important factors to con-
sider.

Distillation can produce
water with a conductivity of 5
usS/cm in a single pass, or as
low as 1 uS/cm with multipie
distillation units. It removes
ions, bacteria and pyrogens,
but volatile grganics, gaseous
contaminants, and contamin-
ated aerosols may be carried
over in the vapour stream.
(Fluoride can be a particular
problem with municipal sup-
plies).

Distillation is a slow process,
and electricity costs can make
it relatively expensive. The
advantages are that it can be
used with water of any level of
impurity, and the quality of the
distillate and the cost of pro-
ducing it is independent of that
level.

Dionisation can yield a pro-
duct with a conductivity of 1
uS/em or less if strongly basic
resins are used. |f the more
economical weakly basic resins
are used, conductivity may be
as high as 50 uS/cm due to
weakly ionised species such as
silica, carbon dioxide and
organic contaminants, which
are not removed.

Deionisation systems can be
operated either as twin or
mixed-bed systems. The for-
mer have the advaniage of
heing easy to regenerate, but
give a product of higher pH
(compared to mixed bed) due
to the leaching of sodium
hydroxide. If feed water with a
high organic content is to be
treated, macroporous resins
are desirable to minimise prob-
lems due to fouling of the
pores.

Deionisation can provide
water on demand, at a rate
determined by the system size.
Asthe resins are deactivated by
the contaminants removed,
cost is related to the quality of
the feedwater used.

In reverse osmosis 90-95% of
all ions are removed, along with
all contaminants with a molecu-
tar weight above about 250.
Under ideal conditions conduc-
tivities down to 10 uS/cm can
be achieved, but the efficiency
is related to feedwater quality
and conductivities of 20-28
uS/cm are more typical. Run-
ning costs are low, and virtually
independent of the level of
feedwater contamination. The
major factor is membrane fife,
which is dependent on initial
selection of the membrane best
suited 10 the task, and careful
handling procedures.

Further aspects of reverse
osmosis are described in one of
the product items that follow.

Vapoanics Pure Water Systems

John Morris Scientific are
now the New Zealand agents
for Vaponics pure water sys-
tems. Vaponics are well-known
for their extensive range of
steam-heated water stills, lab-
aratory stills, sterilisers, reverse
osmosis systems and multiple-
effect stills. Thay give improved
waler purification for pharma-
ceuticals, medica! and indus-
trial processes.

Systems available include
low- and high-velocity single
effect stills, electrically or steam-
heated, with capacities from 20
to 450 litres per hour, The inter-
nal design provides automatic
de-scaling, and an overilow
dam prevents salt build-up.
Demountable condensorsallow
easy cleaning and easy inspec-
tign. Stills and condensors are
available in a range of materials
including tin-coated copper,
titanium, and stainless steel.

For laboratory use, units are
available from 4 to 40 litres per
hour, with built-in storage up to
180 litres. Continuous 24-hr
operation is provided withmon-
itoring of water feed and cool-
ing water flow. Built-in resistiv-
ity meters provide a constant
indication of distillate water
quality.

lon exchange systems are
available for low- or high-
pressure applications and flow
rates up to 280 litres per hour.

A range of mixed-resin dis-
posable cartridges are available
to give removal of salts, silica,

low molecular weight organics,
CO, and dissolved oxygen.
Ultra-purity water can be achiev-
ed by the use of the so-called
“nuclear” mixed resins. The
systems are ideally suited to the
polishing of distilled water,
resuling in high-purity reagent
water conforming to all ASTM
specifications.

The Vaponics conltrol system,
for automatic still operalion

Alsoavailable are high-purity
steam generators for autoclave
use, and ion-exchange systems
for precious metat recovery,

For further information please
circle 4 on reader reply card.

Technology of Reverse
Osmosis

Reverse osmosis is a tech-
nigue whereby a solution is
split into purified and concen-
trated fractions via a semi-
permeable membrane. The
natural osmotic gradient set up
by the semi-permeable mem-
brane is reversed by a higher
pressure which drives the lower
motecular weight solvent
through the membrane while
the higher molecular weight
contaminants are retained on
the upstream side.

Three types of membranes
are commonly used for reverse
osmosis. These are:

{1} cellulose acetate

(2) polyamide thin film
composite

(3) polysulphone

Each membrane exhibits its
own advantages and disadvan-
tages; lor example cellulose
acetate membranes are rela-
tively easy to manufacture and
the price reflects this. However
they are subject {o bacterial
attack and a narrow pH toler-
ance, Polyamide membranes
are impervious to bacteria,
exhibit a wide pH tolerance, but
they are hydrolysed by chlor-
ine, Protection against chlorine
should be included in the pre-
treatment. Polysulphone mem-
branes are impervious to bacte-
ria, exhibit a wide pH tolerance,
but they are hydrolysed by
chlorine. Protection against
chlorine should be included in
the pre-treatmenti. Polysul-
phone membranes are tolerant
to exposure of up to 1000 mg/
litre of chlorine, however it
rejects low percentages of
divalent ions. The pre-treat-
ment should once again in-
clude a stage which aids the
reverse Osmosis membrane,
e.g. a water softener.

Reverse osmosis can be used
in either water purification or
process applications. The qual-
ity of water purified by reverse
osmaosis is based on a percen-
tage rejection of contaminants
present in the feed water. For
example, a polyamide compo-
site membrane will reject the
following percentages of con-
taminants.

Contaminant % Rejection

manovalent ions > 95%
polyvalent ions = 97%
organic 300MW > 99%
particles > 99%
bacteria = 99%
pyrogens =>99%

This quality is suitable for a
variety of applications, includ-
ing renal dialysis, pharmaceut-
ical preparations, general lab-
oratory use, pre-treatment for
micro-glectronics, pre-treat-
ment of boiler feed, make-up
water for unstable emulsions,
make-up water for water based
resins and many more.

The volume output of a sys-
tem can vary from 3.5 litres per
hour and range up to 5000 litres
per hour. For a correctly sized

Continued next page
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WATER FEATURE

Continued from page 173

and correctly maintained sys-
tem, the cost per litre for water
can be extremely low, as litile
as 0.25 cents per litre. In a
number of cases central reverse
0smosis systems have replaced
small individual water puritiers
in laboratory complexes. The
associated pay back periad on
the capital cost can be as low as
six months through savings on
energy costs and equipment
maintenance.

An example of the associated
saving through the inclusion of
a reverse osmosis system is
seen in the case of its use as
pre-treatment for a boiler. The
advantages for the placement
of areverse osmosis unit before
a de-ioniser for boiler feed
included:

(a) De-ioniser produced 510 10
times more deionised water
between regenerations.

{b) manpower requirements
were reduced.

(c} reliablity of product — water
guality was improved with less
associated water down time.
(d) chemical requirements
were lowered by 90-95%, reduc-
ing costs and minimising waste
disposal problems.

(e) lite of ion exchange resins
were extended.

Heverse 0smosis is a cheap
and effective means for produc-
ing purified water for a variety
ol applications. The technique
of reverse osmosis has also
been developed for processing
difierent varieties of solutions.
It is now used for processes
such as removing alcohol from
wine, antibiotic concentration,
peplide concentration and
desalting. Reverse osmosis for
process applications is cur-
rently inits infancy. As yet there
are many unexplored applica-
tions.

Reverse osmaosis systems are
available through Salmond
Smith Biolab.

For furlher information please
circte no. 5 on reader reply
card.

Hard Scale in Laboratory Stills
Remedied by Magnetic Treal-
ment

How ofien have you been
daunted at the thought of once
again having to remove the
scale build-up from the inside
of yourlahoratory still? Fitting a
%" CEPlunitto the water intake
ot your still now provides a
permanent  solution to this
problem.

The CEP! process (Condi-
tionment Eleciromagnetique
Par Indication) consists of pass-
ing thé water through a spe-
cially shaped. very powerful
magnetic field. The electric
potential thus induced in the

water modifies the crystalline
structure of the hardness saits
in solution so that during heat
transier they precipitate out as
a fine amorphous non-clinging
powder instead of an adhering
hard scale.

The beauty of the CEPI
treatment is that it requires no
electric power, chemicals or
supervision. Its capital cost is
small and no maintenance is
required due to the absence of
moving parts.

The CEPI treatment does not
alfect the chemical properties
of water so its potability is
unimpaired. |t will treat water
up to 120°C and unlike chemi-
cal treatment it is just as eco-
nomical to ireat water that is
only being used once before
going down the drain, as it is to
treat water being circulated.

Magnetic treatment of water
to prevent the formation of hard
scale is not a new technique
although many people in New
Zeaiand may not be familiar
with it. Originally developed 30
years ago by EPURO Lid, a
Belgian water treatment com-
pany, it is now being used in
over 50 countries throughouwt
the world to protect a wide var-
iety of industrial plant, such as
cooling towers, refrigeration
candensers, calorifiers, humidi-
fiers, heat exchangers, sterilis-
ers, compressor cocling cir-
cuits, ice-making machines and
seawaler cooling circuits.

Around 100 CEPI units are
now successfully operating in
New Zeatand, the largest to
date being 12.5 cm diameter.
CEPI units are manufactured in
sizes 1.2 cm through to 250 mm
diameter, accommodating flow
rates from 1 1/min-600m3/min.

CEPI units are available in
New Zealand through Applied
Instruments Ltd.

For turther information please
circle no. 8 on reader reply
card.
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Pyrogen Free Water tor the
Laboratory

Elga Ltd of High Wycombe,
England, have released a new
system 1o produce ultra-high
purity water for the laboratory.
The unitis designed to produce
ultra-pure water from standard
distilled or deionised waler at
flow rates up to two litres per
minute. Two models are availa-
ble; the UHP which produces
ultra-high purity water, and the
UHP-P which produces pyro-
gen-free water. The water pro-
duced by these units can be
used for a wide range of labora-
tory applications. Some exam-
ples are preparation of stand-
ard solutions, instrument
calibrations, liquid chromato-
graphy sclvents and bulk supp-
lies for cell culture.

The UHP is fitted with a
hygenic hollow fibre 0.05
micron ultra-microfilter to
remove trace colloidal organics
and micro-organisms. The
UHP-P has an ultra-{itiration
membrane to remove all parti-
cles with a size equivalent to
10,000 molecular weight or
above, ensuring pyrogen-free
water. Either unit will produce
organic contents equating to
less than 0.0001 absorption
units at 254nm, ensuring con-
stant baselines with UV detec-
tors or spectrophotometers.

A programmable rinse sys-
tem included with the auto-
matic operation of the UHP
units maintains low TOC
values, The UHP has been
styled after the successiul UHQ
system and will complement

the decor of any laboratory.
Convenience of siting is a fea-
ture because the units can be
floor-mounted on or inside, the
laboratory work bench.

Elga are represented exclu-
sively in New Zealand by
Sci-Med.

For further information please
circle no. 6 on reader reply
card.

Pure Water at the Turn of a Tap
The Portats Deminimaster
demineraliser operates on the
mixed-bed ion exchange prin-
ciple, making highly purified
water available at minimum
cost for even the smatlest
requirements. The Deminimas-
ter is used in modern laborato-
rigs, processing plants, battery
service stations, hospitals,
pharmacies, households, etc.

Simply connect the hose
provided to the water supply
and turn on the tap. Deionised
water is immediately produced.
The battery-operated conduc-
tivity meter shows water quality
and indicates when a new resin
pack is required.

The Deminimaster produces
water far purer than distilled
water; no installation costs —
simply connect the tap; fully
portable; high impact plastic
moulded body; no regeneration
sequence — Ssimply replace
resin; no power required, com-
pact; push button conductivity
meter for water quality check.

For further information please
circle no. 16 on reader reply
card.
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Jencons Autostill

Stills for Every Need

Arange of 12 pure water sys-
tems for pyrogen free distilled
water to British and other
pharmacopeia requirements is
available from Jencons Scien-
tific through Salmond Smith
Biolab. They are produced to
meet every need, irom single
distillation and D-lon to the
double distillation and D-ion,
including a “No-Clean” still
with water softener for areas
with the hardest water.

Qutput ranges from 3 to 8
litres per hourand the Autostills

will produce distiliate up to°

lumho/cm {0.1mS/m) conduc-
tivity.

Nearly all Jencons Autostills
are fully automatic and come
with their own fail safe systems.
These include thermal cut outs
and water, heater and aspirator
cut off, ensuring maximum reli-
ability at all times.

They can be purchased in
either horizontal or vertical
forms and anti-glare fire proof
glass and toughened cases
make the units both safe and
attractive.

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

A wide range of methods is
available for water quality analy-
sis. In keeping with the theme of
chromatography in the techni-
cal articles published else-
where in this issue, our empha-
sis here will be mainly on that
technique. However, do not
overlook the cover story on the
Tecator system, based on flow
injection analysis, — the ideal
approach for rapid determina-
tions of a single analyte on a
large number of samples. The
interchangeable casseties make
the Tecator units a particularly
varsatile one for multiple ana-
Iyte determinations as well.

Then of course, there are the
on-line process analysers for
variables such as TOC, and
other equipment such as sam-
ple collection devices. All in
their own way an essential part
of various water quality analys-
ers, and overall water quality
control.

The Waters Approach to lon
Chromatography

Waters have for 20 years been
leaders in the analysis of small
molecules-amino acids, carbo-
hydrates, organic acids etc —
and pioneered the use of ion-
pairing techniques in HPLC.
More recently, in the past four
years, they have developed
non-suppressed {or single
column} ion chromatography
instrumentation and chemistry.
Waters non-suppressed ion
chromatography is a viable
alternative to the older methods
of suppressed (or dual coflumn)
ion chromatography, which
were used in the first com-
mercially-avaitable instruments.

This article highlights some
of the points of comparison that
arise when considering the
purchase of an ion chromato-
graph.

The first issue is one of sensi-
tivity. Non-suppressed mach-
ines, in theory, have higher
detection limits than suppress-
ed instruments, in which the
highly conductive hydrogen or
hydroxide ions are the meas-
ured species. However, by the
development of highly conduc-
tive mobile phases, such as nit-
ric acid and potassium hydrox-
ide, Waters eliminate this differ-
ential, employing a vacancy
canductivity detection mode. In
practice, Waters 1C sensitiv-
ity, when measured against
suppressed systems, is com-
parable in all cases, better in
some, and can perform some
analyses not possible on chem-
ically suppressed systems.
Sensitivity is dependent on sev-
eral factors, including pump

noise, mairix, detector noise
and suppressor noise if appli-
cable; and reflects overall sys-
tem performance.

The Waters M430 conductiv-
ity detector operates with the
lowest total noise of any pres-
ently available conductivity
detector. Noise levels even at
high background conductivi-
ties (70-2000 uS) are directly
comparable to the noise levels
of suppressed instruments
operating at 5-25 uS. This is
achieved by true electronic
suppression in which the back-
ground or eluent conductivity is
measured by one set of elec-
trodes, while a second elec-
trode set measures the voliage
due only to the separated ions,
Thus the Waters approach can
be described as electronic sup-
pression rather than chemical
suppression. Also, the M430
detector has an extremely wide
dynamic range and can pro-
duce linear calibration curves
even at low ion concentrations.

The use of vacancy conduc-
tivity detection actually ex-
pands the range of ions that can
be determined. The following
classes of compounds are
examples of icns which can be
determined by Waters I1C, usu-
ally atthe sub-ppm level. These
are difficult or impossible 1o
detect if a suppressor is used
{post column reaction systems
may be required): metals (Cu,
Fe, Zn, Ni, Mn, Cd, Pb), weak
inorganic anions (CN, Si0,, S,
HCO,, €O, P05, POy,
weakly ionised carboxylic acids
(EDTA, NTA), phenols and
phenoxy acids.

A further issue 1o consider is
that of stainless steel vs. plastic
construction. Waters decided to
use a stainless steel system, as
supported by the foltowing
points:

" A survey of older ion chroma-
tographs, all of which contain
stainless steel pumps, indicated
no chromatography problems
due to metal contamination.

* Waters eluents are all at mil-
limolar concentrations and
totally compatible with stain-
less steel.

* Waters resin-based anion
chemistry allows metals to pass
straight through the column.

* AA studies show that metal
cantamination generated by
stainless steel is below the
detection limit of IC.

* Leaching of anions and metals
from plastic and teflon present
potentially severe problems for
trace analysis.

* Oxygen and light permeation
ofteflon tubing can cause prob-
lemns in some cases,; sometimes,
oxygen scavenging procedures

are recommended with plastic
systems (e.g. for sulfate).

* Stainless steel pumps have
some major advantages over
plastic, including a ten-fold
greater precision, and high
pressure capabilities.

* Finally, arguments against the
use of stainless steel for ion
chromatographs are nullified
by the fact that Waters IC can
analyse EDTA as a non-
complexed ion.

With the appearance of a
gradient-capable instrument
for suppressed ion chromaio-
graphy the borderline between
IC and LC has become further
blurred!. Many people are inter-
ested in a system capable of
doing gradient work in both I1C
and LC.

Published papers 10 date?
show attempis at gradient 1C on
suppressed systems, using
hydroxide/carbonate eluents,
as requiring massive baseline

)

correction and entailing many
practical problems. Currently
under development in the Waters
iC laboratory are chemistries
for iso-conductivity gradients,
which on Waters instrumen-
tation will allow the flexibility of
linear and non-finear gradient
elution to be used as a further
means of improving resolution
in ion chromatography.

References:

1.1C Leoks More and More Like
HPLC, Donald R. Cannon,
Industrial Chemist, 8, p. 32-36,
1987.

2. Gradient Anion Chromato-
graphy with Hydroxide and
Carbonate Eluents using Simul-
taneous Conductivity and pH
Detection, H. Shintani and P.K.
Dasgupta, Analytical Chemis-
try. 59, p. 802-808, 1987.
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New lon Chromatography
System from Tecator

Tecator now introduces a
new ion chromatography sys-
termn for the simultanecus analy-
sis of anions and cations in
water, soil and foodstuffs.

The Tecalor lon Analysis
System combines single col-
umn ien chromatography with
a highly sensitive conductivity
detector to provide quantitative
and qualitative information
down to ppb levels.

The system consists of an
analyzer, an HPLC pump and a
wide assortment of columns for
various kinds of analyses. The
column, injector and detector
of the analyzer unit reside in a
thermostat-controlled enclos-
ure to ensure maximum preci-
sion and reproducibility.

A comprehensive application
library is supplied atong with
the system. One example of
successful application of the
Tecator system is the high
speed analysis of sulphate in
environmental complex.

High speed analysis can be
obtained by using the Tecator

Anion-Guard Cartridge in place
of the analytical column. With
potassium-hydrogen phthalate
as etuent three ions, chloride,
nitrate and suiphate, can be
separated and determined in
less than one minute.

As a guard cartridge is used
instead of an expensive analyt-
ical cotumn, samples with a lot
of impurities in the matrix can
also be analyzed. The cost for
censumables is kept low even
at high sample throughputs.

The detection limit depends
on the injected sample volume.
Up to 0.5ml can be directly
injected on the analytical col-
umns withow excessive band
broadening. An injection val-
ume of D.1ml is sufficient 1o
determine a minimum detecta-
ble concentration of 500 ppb
sulphate.

Tector are represented in
New Zealand by the Wilton
Instruments Division of Sal-
mond Smith Biolab Ltd.

For further information please
circle no. 3 on reader reply
card.
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Dionex IC — The
Original System

Dionex ion chromatography
delermines a diverse range of
environmentally critical com-
pounds to sup ppb (parts per
billion) levels in almost any
sample malrix. achieving this
with speed and accuracy unob-
tainable by tradittonal  wet
chemislry procedures.

BDetermination of common
anions such as flueride, chlo-
ride, bromide, nitrite. nitrate,
phosphate, and sulphate oiten
are desirable to characterise a
waier and/or {0 assess the need
for specilic treatment. Although
conventional colorimetric, elec-
trometric or iitrametric meth-
ods are available for determin-
ing individuai anions. only ion
chromatography provides a
single instrumental technigue
that may be used for rapid.
sequential measurement.

len chromatography elimi-
nates the need to use hazard-
ous reagents and effectively
distinguishes among the hal-
ides {bromide, chloride, Huor-
ide) and the oxides (sulphide.
sulphate. niirate, nitrite}.

Dionex ion chromatography
is not limited only to the analy-
sis of anions: the modular
nature of the system allows
expansion to encompass the
determination of cations, water

soluble inorganic and organic
compounds. transition metals.
cyanide and amino acids in vir-
tually any type of sample.

A water sample is injecied
into an eluent stream, a good
example being carbonate-bicar-
bonate: and the sample and
eluent pass through a series ol
ion exchangers. The ions of
interest are separated on the
basis of their relative affinities
for a tow capacity. sirongly
basic, anion exchanger. The
separated anions are directed
onto a sirengly acidic cation
exchanger (miro membrane
suppressory where they are
converted to their highly con-
ductive acid form and the
carbonate-bicarbonaie eluent
is converted to weakly conduc-
tive carbonic acid. The separ-
ated anions in their acid form
are measurgd by conductivity.
Identification and quantitation
ts by measurement of peak ret-
ention times and measurement
of peak area.

lon chromatography was first
invented by Hamish Small, a
research chemist with Dow
Chemical Company, and the
first commercial instruments
were produced by Dionex in the
mid-1970's. Dionex are IC spe-
cialists. The current range of
instruments offer analysis capa-
bilities for hydrophobic anions

such as iodide, perchlorate,
phenols, carboxyiates, and sul-
phaonates: hydrophilic anions,
such as fluoride, chlaride, and
sulphate, and anions such as
sodium, ammonium, metal,
alkyl and arylamines, and the
amino acids. Detection meth-
ods include the {raditional con-
ductivity, and uv-vis and {luo-
rescence as well. Pre-concen-
tration and automated oper-
ations are readily available with
Dionex systems.

Diorex are represented in
New Zealand by Thomas Hyde
Limited.

For further information please
circle no. 1 on reader reply
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Wescan tC — More Chromato-
graphy For Your Mgney

Flexibility is the key to acost-
effective apalytical system, and
Wescan’'s modular ion chroma-
tography System | provides the
maximum in flexibility at an
affordable price.

Theion chromatography Sys-
tem | incorporates a high-
pressure, low pulsationpump, a
syringe loading valve loop
injector, temperature controll-
ed column/cell compartment,
and a high sensitivity electrical
conductivity detector.

The Wescan ion chromato-
graphy System | offers unparal-

leled {lexibitity in applications
for:

Anions

Cations

Organic Acids

Metals

Surfactants

All these can be analyzed on

the same basic system (using
appropriate columns, of
course). Cotlumn/eluent change
is a matier of minutes.

pH Conltrol

You control the eluent pH in
single-column ion chromato-
graphy. Why is this so impor-
tant? Because it allows you to
contro! selectivity and sensitiv-
ity.

Selectivity

An example is the {food/bey-
erage industry where the analy-
sis of samples can be compli-
cated by interferences from
organic acids. These interfer-
ences can be minimized by
using a stronger eluent at fower
pH. The decrease in pH results
in protonation of the weak
organic acids, and decreases
their retention significantly. As
aresult, the organic acids elute
well before inorganic anions,
The tatter, of course, are typi-
cally strong acids which remain
dissociated even at low pH.

Who Uses lon Chromatography For

Water Treatment Chemistry?

THE VERSATILITY OF DIONEX ION CHROMATOGRAPHY IN WATER TREATMENT

Dionex ton Chromatography is the most versatile and powerful analytical technique available to the water
treatment industry. In one instrument, as shown below, a host of other analytical methods can be replaced or
supplemented. Producers, formulators and users of water treatment chemicals have all found a multitude of

uses for Dionex lon Chromatographs. Among the most common applications are:

PRODUCERS

® Quality control analysis of impurities in
water treatment chemicals

"..-,-4--—*-—.-.-—-—_ —_— —1

The Dionex Series 40001

® Characteristics of new water treatment
compounds
® Stability studies/identification of
degradation products
FORMULATORS
-® Incoming materials quality control
® Assay of formulations for proper balance
of active components
® Efficiency studies on new formulations
® Customer technical service/
troubleshooting
® Mobile lab analysis for customers
& Competitive product analysis
USERS
® Monitor source water characterizations
for changes
® Determine demineralizer bed
breakthrough
® Optimize feed rales of treatment
chemicals
# Environmental monitoring of hazardous
treatment chemicals

THOMAS HYDE LTD

Head Office: CHRISTCHURCH

P.O. Box 503, Phone 65-986

Branch: AUCKLAND

P.O. Box 9531, Newmarket. Phone 761-508

For further intormation please circie no. 30 on reader reply card.




WATER FEATURE

Sensitivity

In the older, suppressor type
of ion chromatography, anions
are converted to their acid form
before they are detected by the
conductivity detector. This
works fine for many sample
anions, but weak acids such as
borate, cyanide and silicate are
not ionized and they can't be
detected. In Wescan ion chro-
matography the anions are
detected directly — without any
complicated post-column chem-
istry.

Isocratic Operation

No gradients are used. This
greatly simplifies the instru-
mentation, and lowers the cost
and operator interaction. Of
great importance is the minimi-
zation of re-equilibration time
— more samples can be run per
day.

Options

Because of the modular
design of the Wescan system,
upgrading to gradient opera-
tion is no problem. Systems are
also available for dual channel
operation, and alternative
detectors include electrochem-
jcal and uv-vis. Post-column
reaction units are atso available.

Wescan also ofter custom

built units for sulphite and nit-
rogen (ammonia) analysis, and
fully automated systems.

Wescan are represenied by
Alltech, New Zealand.

For turther intormation please
circlie no. 9 on reader reply
card.

Automalic Liquid Sample Pro-
cessor

The handiing of large series ‘

of biological and environmental
samples has recently led to the
availability of powerful sample
preparation and column switch-
ing methods. Implementation
of these methods is now stimu-
tating the devetopment of auto-
matic analytical instruments.

Primarily designed for HPLC,
the Gilson 232-401 ASPI com-
hines:

1. One or more piston volu-
metric instruments, linked to a
septum-piercing needle.

2. XYZ-moving arms, holding
ihe needle.

3. A holder ior up to five
thermostatting cuvetties, receiv-
ing different racks and various
vials,

4. Two idenlical electrically
actuated valves, for injection
and further anline switching.

5. A separate keypad con-
trolier, with speciic commands

and general programming in-
structions.

This modular structure em-
.bodies the high levef of multi-
functionality required to cope
with large series of complex
analyses.

The model 232-401 has a 540
sample vial capacity for unat-
tended injections, and a 216 vial
capacity for unattended prepa-
rations and injections. This
large capacity and the growing
imporiance of chemical derivat-
ization for analytical purposes
both justily thermostatting cuv-
ettes as slandard accessories.
They safely work in the temper-
ature range of 0-40°C. Cooling
preserves biological samples
and permits the use of volatite
solvents. Heating applies to
precolumn derivatization. Temp-
erature contro!l contributes to
more reliable resulis.

The model 232-401 ASPlis a
controller of many protocols
within the same run. Its flexible
automation is especially impor-
tant for HPLC analysis. Benefits
of built-in common switching
include easier coordination and
programming, with lower solute
dispersion in shorter connec-
tion tubing. The instrument
accepts digital remote control
by computers, or can itself
function as a master modute. It
is compatible with many analyt-

ical instruments and with var-
ious sample preparation satel-
lites. This new liquid sample
processor is a powerful tool for
automating complex routines,
as well as for stimulating the
user's innovative spirit.

Gilson instruments are rep-
resented in New Zealand by
John Morris Scientific Lid.

For further information please
circle no. 11 on reader reply
card.

General-Purpose Toxic
Pollutant Sampler From ISCO

The Model 2700 sequential/-
composite wastewater sampler
features direct tubing-to-bottle
sample collection. Suction-line
pre-purge and post-purge
pump cycles eliminate sample
cross-contamination. The unit
has a completely sealed control
box, corrosion-resistant con-
struction and sell-prompling
keypad controls. It has six
modes that enable it to perform
true sequential and composite
sampling with a variety of
volumes, times and flows.

1sco products are distributed
exclusively in New Zealand by
the Wilton Instruments Division
of Salmond Smith Biolab Ltd,
P.QO. Box 31-044, Lower Hutt.

For turther information please
circle no. 12 on reader reply
card.

ALLAN ASPELL & ASSOCIATES LTD

ANALYTICAL CHEMISTS & SCIENTIFIC CONSULTANTS

ANALYSIS

— trace metals
{e.g water, effluent, foods)

— grganics
(e.g. taints, pesticides, PAH)

— air contaminants

— macro-composition
(e.g. stock feed & meals)

— a553ays
(e.g. chemicals, altoys)

— compliance testing
(e.g. fertilizers, water rights)

— microbiology

CONSULTANCY

— environmental surveys
~ pollution manitoring

— industrial plant failure

— water treatment development
— product formulation
— technical disputes mediation

— specialist investigations

34 CONSTELLATION DR MAIRANGI BAY
AUCKLAND

PHONE (09) 478-2962

W. GRAYSON &

ASSOCIATES LTD

Analysis
L ]

Chromatography - GLC, HPLC, etc
L
Corrosion Consulting

Food & Pharmaceulical Analysis
»
Forensic Investigation
[ ]

Gas Analysis
[ ]

Geochemical Analysis & Assayers
®
Microbiology
&

Product Development & Metal Analysis
*

Plastics, Packaging & Qils
L J

Water, Effluents & Wood Analysis
[ )

TeLORC THQISTR N ADOLITY

Tulephnne

(09) 590-329

Hugo Johnson Drive, Penrose. Auckland, New Zeatine =
P O Box 12-545 Penrpse FAX NZ {09) 598 (144 .
Atso at Invercargrtl Phone (0241 82-247 -

'For further information please circle no. 27 on reader reply card.
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A service for domestic, commercial,
agricuttural, industrial and governmental
people concerned with water quality

Geoff Mils and his Watertech feam hove the knowledge and
expenence 10 provide you or your organisation with @ wide range
of wotlerrelated services, These include water quality assessment
and treaiment, wesfewater reatment, and testing services, on
the scale of a single domestic situation through to major industrial
complexes.

Water Trectment

* Domestic — Industrial — Agriculturc!
* Quaity assessment —
Treatment requirernents
* Picnt: operation, opfimisation, upgrading
¢ Troukle shooting
* Cperctor training
* Monitorng
* Conaosion control

Trgining  (Individual, groun, on site)
* Wcter reafment

e * Swimming and spa poo
e * \Westewdaier reatrment
- * |cboratory
."* Swimming and Spa Pool
e * Water quality
Ny ¢ Trcining

* Systermn assessment

2 1\ Wastewater Treatment

%fﬂﬂ\\\. * Dcmestic — Industicl — Agricuttural

et * Plant operation and process control
R * Trouble shooting

* Discharge monitering

* Operator training

Environmental Water Quality

* Investigations and monitoring

& Waternghis

® Treaiment plant discharges

Laboratory Services

* Anclytico! senvice

* Monitarng and surveillance
¢ Establishment and training
* Piot plant

Hazardous Wastes

* Characterisation
¢ Disposal assessment and impact
* Acuifer contermingtion

Leakage Delection and Conhel
* Waler conservation progremmes

* Waterleakage surveys
S * Pipes. filings and ccble location
ééj * Caostsand energy saving

WTB?S

fotal support for
water management

Watertech Services Ltd  Geoff Mills, Manager

300 Church Street, PO Box 17535, Palmerston North,
New Zecland. Telephone (063) 66-388
Bronches ai:

Christchurch — 71 Armagh St. PO Box 870, Phone (03)67-406
Dunedin — 7 Bond Streef. PO Box 4, Telephone (024)770-813

Far further information please circle no. 25 on reader reply card.
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WATER

QUALITY CONTROL:

Quality Control

1f your problem is water qual-
ity control, be it an industrial
effluent or high purity water for
process use, then perhaps you
need the assistance of one of
the specialists in this area. The
tollowing notes refer o some of
the specialist services avaitable
in the water quality field. See
also the various advertisements
elsewhere in this issue, and
don't forget the NZ Association
of Consulting Laboratories, as
reported in our previous issue.

Walertech — Water
Management Specialists

Watertech is a new company
established in January 1987 to
offer an integrated apprdach to
water management. It has
brought together the skills of
Geoff Mills, Kevin McNeill and
Jim Bradley, who have all been
involved in water related activi-
ties for many years. This team
¢an give unique assistance to
industry, agricultural groups,
local government, central govern-
ment, and private individuals.

Geoft Mills, Watertech's
manager was for a number of
years the Superintendent of the
Ministry of Works & Develop-
ment Water Treatment Centre
at Bulls. He resigned from this
position to set up Watertech in
response to an increasing
demand for an effective service-
orientated organisation, able to
offer a more comprehensive
service than has traditionally
been available. With Wateriech,
Geoff intends to work either
independently, or alongside
local operators and staff, to
solve water quality, water treat-
ment, waler leakage, pool
freatment and all problems
associated with water. In Water-
tech, he combines with Jim
Bradley and Kevin McNeill. Jim
Bradley is known for his innova-
tive approach to water and was-
tewater treaiment as well as for
his extensive involvement with
on-going operation and main-
tenance of facilities. Kevin
McNeill has 1t years expe-
rience in water, wastewater and
environmental fields. Together
they have a wealth of expe-
rience which will be available
New Zealand wide.

Watertech offers a coordinat-
ed range of services to indus-
tries, local authorities and other
organisations operating treat-
ment plants. Thisincludes plant
evaluation, plant upgrading,
plant performance, optimisa-
tion and monitoring pro-
grammes. The optimisation pro-
gramme in particular c¢an

achieve significant resuits in
efliciency, and in many cases
considerable savings result.

Watertech's service to indus-
try includes advice on specia-
lised water treatment processes
to meet specific needs individ-
ual industries may have in their
line of business. Wastewater
treatment, process control and
monitering to achieve both
water right standards and min-
imum plant operating costs is
also a iield of increasing
interest.

Water corrosion comirol of
plant and piping systems is a
field in which Geoff Mills' expe-
rience is also keenly sought

Geoff Mills, Manager, Watertech

after. Geoff Mills has been
closely associated with the
development of the New Zea-
land pool standard and has had
wide experience with a variety
of treatment systems for pools
and spas, This includes evalua-
tion of equipment types and
their application. Services such
as poolside monitoring, trouble
shooting, operation and main-
tenance management and
equipment appraisal, are all
aimed at saving money by
improving efficiency.

Watertech is also able to
undertake water conservation
programmes including electron-
ic water leakage detection. This
is an integral part of the firm's
commiiment to assisting clients
save resources and money.
New Zealand literature indi-
cales an average unaccounted-
for loss from distribution sys-
tems of about 25% — a signifi-
cant cost in terms of utilisation
of manpower, chemicals, money
ang energy. Geofi Mills and
Waltertech are able to reduce
this waste.

For furlher information please
circle no. 13 on reader reply
card.
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Aquatec® — The New Water Analyzer

Aquatec is a fully avtomaied
system for water and waste
water tesling. Routine determi-
nations forammaonia, phaspho-
rus, nitrate and nitrite are made
with speed and accuracy. The
system is easy to use and has
been developed with the re-
quirements of water laborato-
ries in mind.

System configuation and oper-
ation principle

The Agquatec system has
been designed with the utmost
care to make laboratory work as
simple and reliable as possible.
It cansists of a sampler, an ana-
lyser that mixes samples with
reagents and measures the
product absarbance, and acon-
trol unit that calculates and
presents the results. The
sampler is optional and func-
tions merely to automate the
sample introduction.

Aquatec is a continuous flow
analysis system based on the
principles of Flow Injection
Analysis (FIA), a technigue
which is now firmly established
and proven. The FIA concept
has been successtully applied
in Tecator FlAstar systems,
used in water laboratories
aropund the world.

Modern technology com-
bined with a powerful analytical
technique (FIAY makes Aquatec
a unigque analyzer. Aquatec
saves time and money and min-
imises the risk of errors in the
water laboratory.

High speed analyses of ammo-.

nia. phosphorus, nitrate and
nitrite. :
Aquatec is based on "micro-

conduit technology” with
method cassettes that are
designed specifically for each
ion to be measured. There are
method cassettes for ammaonia,
phosphorus, nitrate and nitrite.

Each cassette contains the
reagent bottles along with the
manifold for the desired test.
The manifold itself is the size of
a credit card. The casseties are
equipped with a unique con-
nector system for easy method
change. It takes, less than five
minutes to switch from phos-
phate to nitrate.

With Aquatec it takes only 2-3
minutes to start up before ana-
lyzing samples at a rate of 60-
100 samples/hour.

Aquatec can also be used as
a flow through spectropho-
tometer, for direct spectropho-
tometric measurements of Cl,
Fe, Al, and the many other
standard wet chemical tests.

Aquatec simplifies standard
methods

Aquatec works with standard
reagents and chemistries. The
reagent bottles are clearly
marked, which eliminates the
risk of confusion and erroneous
positioning in the cassette.

Preweighed amounts of rea-
gents are available with the sys-
tem. Thus many potential mis-
takes are efliminated in pre-
paring reagents.

To prepare reagents, simply
empty each vial into the corres-
ponding reagent bottle, fill it up
with water and sulphuric acid or
hydrochloric acid wheninstruct-
ed. The volume of the reagent
bottles is 200 millilitres and this

is enough for a whole working
day, without having to refill.

The phosphate reagent kit is
sufficient for approx. 7000 ana-
lyses, making the cost per anal-
ysis approximately $US0.03.
Corresponding figures for the
combined nitrite/nitrate kit are
approx. 7000 analyses, $US0.03
peranalysis, and for the ammo-
nia kit approx. 8000 analyses or
$US0.01 per analysis.

Included in the nitrite/nitrate
methed casseite are, among
other things, pre-packed ready-
to-use cadmium reductors,
which are easily mounted on
the cassette. By this means
exposure to cadmium is kept to
a minimum.

Working with Aguatec
Aquatec ingorporates a
microprocessor, to take care of
data administration, evaluation
and communications. The pro-
grams are self-instructive and
quickly learned by the operator.
Calibrations play an impor-
tant role in all types of chemical

analyses and are essential for
good analytical results. With
Aquatec, calibration is easily
performed by simply entering
and storing new values. A total
of 15 calibration curves can be
stored in the Aquatec memory,
for different methods and
ranges. Each curve has room
for up to 10 calibration stand-
ards, resulting in accurate ana-
lytical results.

Summary

Aquatec comes as a simple-
to-install, ready-to-use system.
Its operation can be quickly
learned.

Aquatec’'s compactness,
speed of operation, ease of use
and low reagent consumption
result in appreciable savings in
time and money.

The Aquatec system repres-
ents a significant advance in
analytical instrumenmtation for
water and waste water analysis.

For lurther information please
circle no. 17 on reader reply
card.

Low-Maintenance Process TOC

lonics process TOC water
analysers now incorporate a
unigue fluidic carbonate remo-
val system {CRS) to cut main-
tenance times.

Total organic carbon mea-
surement has wide applications
in effluent monitoring, and is
well suited to delermining pro-
cess efficiency and possible
water pollution. The TOC of a
sample is normally measured
by first removing inorganic car-
bon by acidification and sparg-
ing using a carbenate removal
system. WUnlike conventional
CRS systems the new lonics
analyser has no peristaltic
pumps, nor tubes which require
regular ang close attention.
Instead a controlled vacuum
governs the movement of the
sample through the instrument.
The new CRS has sample wash
and rinse features which ensure
no carry-over between samples
and inorganic carbonate remao-
val efficiency of better than

99.5%. Moreover, new lonics
process TOC monitors have
automatic sample dilution. The
results in cleaner, less corrosive
samples and again lower main-
tenance requirements.

For {urther information please
circle no. 14 on reader reply
card.

Bringing Simplicity To Oxygen
Meters

The technicians have been
searching for a long time for a
simple portable oxygen meter
usable in not only biological
waste treatment plants but also
in laboratories and for BOD
tests. HIB543 is the optimal
solution te these demands. I
uses only one electrode with a
conic profile specially adapted
for BOD bottles, but its water-
proot body makes it equally as
good for immersion tests,

For further information please
circle no. 15 on reader reply
card.

CONSULTING SERVICES

DANGEROUS GOODS AND HAZARDOUS
MATERIALS CONSULTANT

The need for an independent consulting service in the dangerous

goods and hazardous materials field has been well publicised

recently, With six years experience in administering the Dangerous

Goods Actand a considerable knowledge of other Regulations and

standards, i am now offering the following services to private

companies and local authorities dealing with hazardous materials:

1. Storage & handling proposals & problems.

2. HAZOP (hazard & operabilily) studies.

3. Town planning & permit applications.

4. Training in handling hazardous materials and in administering
the Dangerous Goods Act & Regulations.

5. Confidential, unbiased advice on dangerous goods/hazardous
materials incidents.

1f you wish to commission my services for any of the above
situations in Auckland and in the Waikato, please contact me on
(09) B17-5962 or (071) 282-724.

Phyllis Anscombe NZCSc (Chem)
m.NZIC, NZIDG.
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Nemtesi
| alboratortcs

HIGH PURITY WATER SYSTEMS FOR ALL
LABORATORY AND PROCESS
APPLICATIONS

* Central, underbench or cabinet mounted
systems supplying multiple work stations.

* Modular concept offering micrafiltration and Uv
sterilisation
" Water flow rates to 201/min, pressure to 60 psi.

LABORATORY ANALYTICAL SERVICES
SPECIALISING IN WATER QUALITY AND

TREATMENT.
58 Sir Williom Avenue P.O. Box 63097
East Tamaki Papatoetoe South
Auckland Telephone: 274-5336
New Zealand Telex: NZ 60550 Rocklab

MEMBER OF NZ ASSOCIATION OF CONSULTING LABORATORIES

NEWS

| a—

—NVIROLAB

ENVIRONMENTAL LABORATORY AND CONSULTING SERVICE

WATER - WASTEWATER — AIR

CHEMICAL ANALYSIS
— water, wastewater, tradewaste, air
— horticulture, irrigation

FIELD MONITORING
— streams, lakes, waste discharges
— air pollution monitoring and sampling
— long term environmental surveys
LABORATORY TRIALS
— water and wastewater treatment
— coagulation, flocculation, filtration
— biological, anaerobic, aerobic
PILOT PLANT STUDIES

— water, wastewater processes
— on-site trials
AIR POLLUTION
— emission testing, sampling, inspection
— Clean Air Act compliance

ENVIROLAB SERVICES LTD

8 Leek Street, Newmarket, P.O. Box 9437 Auckland 1.
Telephone: (09) 544-721 Fax: (09) 546-502

A TELARC Registered Laboratory
Member NZ Association of Consulting Laboralories
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Analytical Workshops at ATI

With the increasing sophisti-
cation of analytical chemistry
instrumentation there is an
increased need for intensive
practical workshops on specific
technigues. To this end, the
Auckland Technical Insititute
has ben corresponding with the
UK organisation ACOL — Ana-
Iylical Chemistry by open learn-
ing. This new training scheme
has been developed at Thames
Palytechnic by the Heads of UK
Polytechnic Chemistry Depart-
ments under the manpower
services commission's “QOpen
Tech” project. In collaboration
with John Wiley & Sons, ACOL
has produced a series of dis-
tance learning texts in analyti-
cal chemistry for setf-study (see
insert in this issue for a full list
of titles).

These self-paced [earning
texts are extremely well design-
ed and include seli assessment
guestions at strategic places to
ensure that the reader has
understood the major points.

Earlier this year, the Auck-
land Technical Institute was
approved as an ACOL centre, to
provide tutorial and practical
back-up to the self-paced learn-
ing texts. ACOL Material can be
used in a variety of ways and
ATl intends to run a number of
practical workshops on various
instrumental techniques in
1988. The appropriate text will
be posted to the student well in
advance of the workshop date
and up to 20 students will get
together for 3 or 4 days of inten-
sive practical sessions.

Current plans for 1988 include
AAS, Infrared spectroscopy
and intermediate GC.

A mailing list of those inter-
ested in these ar other ACOL
courses is being compiled, and
completing the ACOL insert in
this issue will allow us to assess
market needs and keep people
informed.

Company News

First Perkin Elmer lon Trap
GC-MS System Sold

Sci-Med announces that i
has sold the first Perkin Elmer
lon Trap™ GC-MS system in
New Zealand. The system was
purchased by the Chemistry
Depariment at QOtago Univer-
sity and will be installed during
December 1987.

The instrumentation consists
of a Perkin Elmer 8420 gas
chromatograph with the new
model 8001TD. The 8001TD has
many new features including
being able to scan the full mass
range during a GC run giving
precise identification of trace
compaonents at very low levels.

NZFP Technology — Consult-
ing Services

NZFP Technology Limited is
a technical service and devel-
opment based consultancy
company offering a range of
services to the forest producis
and other industries.

The company has achieved
steady growth by improving the
quality and efficiency of its
range of services and expand-
ing these to meet the needs of
the market and the individual
client. We work closely with our
clients helping to identify their
needs and to define their
requirements. Each task is
undertaken and completed in
close co-operation with the
client to ensure that project
objectives are met. We apply a
commercial approach to a
given problem in order to
ensure that the project yields a
profit return to you, the client.

Major services include all
aspects of pulping, bleaching
and papermaking technology.
packaging, building products,
fire testing, environmental and
occupational health, analytical
and qualily assurance.

NZFP Technology Limited
offers services in the technical
and management aspects of
environmental controlin the fol-
lowing main areas.

a) Effluent Management — The
assessment of product and
chemical losses including the
development of chemical loss
control schemes and the assess-
ment of effluent treatment sys-
tem performance.

b} Water Rights Management —
The monitoring of receiving
water quality and the develop-
ment of resource statements
and negotiation with statutory
bodies.

c) Atmospheric Emission Inves-
tigations — The assessment of
atmospheric emissions includ-
ing soluble and non-soluble
particulates, and sulphur and
chlorine gases. We also under-
take investigation into process
and pollution control equip-
ment and negotiation with stat-
utory bodies.

d} Occupational Hygiene Assess-
ment — The assessment of
toxic atmospheres and a chem-
ical hazard information data-
base including asbestos mate-
rials and noise level assess-
ment.

The lahoratory facilities in-
clude specialised equipment
which enables us to test a wide
range of organic and inorganic
materials. We specialise in
analysis of wood preservatives
(boron, copperchrome-arsen-
ate and light organic solvent
preservative), soil and foliage
for nutrient deficiencies, water
quality and minerals.



ROCHE

Your partner in Science

'ROCHE DIAGNOSTIC

KONTRON INSTRUMENTS

REAGENTS

® Clinical Chemistry ® Microbiology
® Immunology ® Coagulation
® In vivo diagnostics ® TDM

TOTAL SYSTEMS

® EIA ® Coagulation ® Micro ID
® Bloodcultures e TDM

INSTRUMENTS

® Centrifugal analysers

® Random-access analysers

® Automated microbiology ® TDM
® EIA ® Coagulation

ANALYTICAL

® Ultracentrifuges ® Highspeed centrifuges

® Spectrophotometers ® Spectrofluorometers

® |CP Systems ® HPLC Systems ® Nuclear counters
° Blongrouping ® Amino acid analysers

MEDICAL

® Monitoring ® Bloodgas ® Diagnostic ultrasound
® Fetal monitors ® Medical image analysers

ROCHE PRODUCTS (NZ) LTD

P.O. Box 12-492, Penrose, Auckland. Telephone 640-029.




MILLIPORE

MILLIPORE PROCESS
FILTRATION

When you speak to Millipore about your process filtration needs, you speak

to highly qualified specialists.

Millipore is an international membrane technology company which was
established in Australia in 1975. We supply membranes for filtration of
biological fluids, beverages and wine as well as being experts in water purification.
Our people can provide you and your client with expert counselling from the start.
By finding out about your client’s special requirements we can tailor make

a system to suit their exact needs. We ensure that the system is both

effective and economical.

Millipore can boast of its creative design, economical manufacture as well as
providing technical support and reliable servicing. We have earned our
successful reputation over the years by meeting our customer’s requirements and if
necessary modifying our systems to suit their applications.

Our ability to design as well as manufacture has enabled us to work in
conjunction with our customers or engineering consultants on larger projects.

Millipore invites you to work with us on any project requiring process
filtration systems. As a consultant you can benefit from Millipore’s vast
expertise in areas such as:
® Pharmaceutical ® Cosmetic @ Biotechnology
® Chemical/Industrial e Food and Beverage e Hospital and Medical

If you would like to receive further
information on how we can help with
your Process Filtration project,

simply fill out the reply paid card or
phone (09) 418 3039.

Yours Sincerely

John Westbrook

REGIONAL TECHNICAL MANAGER
MILLIPORE PTY. LTD.

Marketed by
Iﬁi Salmond Smith Biolab Ltd

Wilton Instruments Division

AUCKLAND WELLINGTON  CHRISTCHURCH
Private Bag Northcote 3 PO Box 31044 PO Box 1813
Phone 418-3039 Phone 697-099 Phone 63-661
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Reader Enquiry Card
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......................... PhoneNo................
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! MANUFACTURER
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i [] OfFHER
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