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Outline of the Institute

The New Zealand Institute of Chemistry is
the primary professional and learned society
for chemists, bicchemists, chemical engineers,
and chemistry technicians in New Zealand.
Membership is open to all with appropriate
tertiary qualitications in chemistry, biochemis-
try, or chemical engineering. There is also a
student grade of membership, while those per-
sons with a general interest in chemistry, but
without the necessary gualifications, may be
local members,

Institute activities are many and varied. At
the local level, regular Branch meetings, lec-
tures, and social functions provide opportuni-
ties for members to meet informally with their
colleagues, as well as to keep abreast of devel-
opments within the professsion. Branches are
also active in promoting chemistry in schools
with various competitions and participation in
science fairs. The Annuatl Conference of the

Institute is held at a different venue each year.
The programme includes invited plenary lec-
tures, specialist lecture sessions and work-
shops for the presentation of current research
findings, trade displays, and social activities.
In the public arena the Institute has a number
of committees to present members’ views on
chemical hazards, the environment, chemical
education, and public affairs generally. The
Institute also has representatives on bodies
suchas SANZ, AAVA, and the Royal Society of
New Zealand.

To assist its members in their profession, the
Institute surveys salaries periodically and pub-
lishes a Code of Ethics, and Guidelines to Pro-
fessional Emptoyment. The professional
achievements of individual members are rec-
ognised each ygar by the awarding of anumber
of Institute prizes.

The NZIC has links with the Royal Society of
Chemistry, the American Chemical Society,

the Royal Australian Chemical Institute, the
Federation of Asian Chemical Societies. and
the International Union of Pure and Applied
Chemistry. Members may therefore have the
opportunity of participating in their activities
and meeting chemists who visit this country
under the auspices of the Institute. tn particu-
lar, a visiting speaker scheme is currently
operated with the RACI.

Application for membership of the Institute
is made on a form availab'e from the Registrar
(PO Box 28-183, Christehureh). Current (1985)
subscriptions for the main membership grades,
including the cost of this Journal, are:

Fellows and Members $60
{less $5 if paid before 31 Aug.)

Associates S50
(less $5 if paid before 31 Aug.)

Graduates and Technicians $35
(less $5 if paid before 1 Aug.)

Students 510
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EDITORIAL

This and That

This issue marks the start of my second year
as Editor. No special celebrations are planned!

Producing an editorial for each issue is
probably one of the chores of this position. It’s
nice to be able to pass the task on to somebody
else from time to time, but for this issue I'm
afraid that no-one has taken up the challenge.
Nonetheless the remaining space must be
filled, so | offer you the following — a few
snippets from the recent experience of an edi-
torial chemist.

Two of Council's committees have been
active recently. The Environmental Committee
has prepared comments on the NZ Ecologic-
document on nuclear warfare (Chem. in NZ,
49, 44, (1985)), and the Hazardous Chemicals
Committee has prepared a submission on the
IC1 fire, for the investigation by the Commis-
sion for the Environment. Space does not
allow details of these to be presented here, but
I hope to incorporate them into tuture articles
that will look at the two issues in more detail,

On the subject of the ICI fire, that company
has recently published a report by Gordon
Maxwell, a consultant ecologist on the envir-
onmentat effects of the fire. The report con-
centrates on the Tamaki estuary, and perhaps
the most significant finding is that the fire has
not been aione in producing observable dam-
age to the area. The effects of the fire will be
short-term and highly localised. Much more
widespread are the effects of irresponsible
dumping of domestic and industrial rubbish.
Boeaties also come in for some flak, in contri-
buting to a marked decline in numbers in a
resident shag colony.

On a completely different tack. . . | was
recently talking to a colleague who was sur-
prised tolearn that it is not necessary to wait to
be asked to submit articles for publication in
Chemistry in NZ. True, many of the articles we
publish are by invitation, but the major reason
for that is that insufficient material comes oth-
erwise to fill these pages.. So, to all of you who
have been too modest to offer until now — my

address is on the first page of each issue.
Finally, an item for all chromatographers.
The NZ Medical Journal, recently published a
letter entitled “Leafy-green coloured infant
stools”. It seems that a number of mothers in
the Manawatu area, who have been feeding
their children a product known as Yokit, have
been alarmed to observe the above result.
Intrepid researchers at Massey have traced the
problem to the chocolate-flavoured variety of
Yokit. Apparently this contains three dyes, two
of which {red and yellow) are absorbed or
neutralised, but a third (blue), is not. This
combines with “other vellow compounds” to
give the final effect. Fascinating! My question
is, how to classity this phenomenon? GC —
surely not; HPLC — where's the high pressure
(or performance); reaction chromatography —
perhaps; but more likely an example of tradi-
tional open column low pressure chromato-
graphy, with irreversible adsorption of some of
the components — | think!
Bruce Graham.

PAC-CHEM 84

Sir,

Although itis not unusual to read reviews or
reports of concerts or rugby matches that one
has attended which raise doubts that the
events reviewed were indeed those which had
been witnessed, we would have thought it
unlikety that we should read a report by the
President of the Institute in your issue of Feb-
ruary 1985 which raised doubts in our minds
that we had attended the 1984 International
Chemical Congress of Pacific Basin Societies.

We went knowing that this was the twice
yearly jumbo get-together of the American
Chemical Society held in conjunction with the
Chemical Society of Japan and incorporating
kindred smaller sgcieties from Pacific Basin
countries of which NZIC was one, We were
quite expecting 4,000 registrants and innu-
merable symposia and papers, and we knew
the topics covered would range over applied,
economic and administrative aspects of chem-
ical science and scientific co-operation of

special significance to the countries taking-

part, but we also knew that the chance to

attend would afford us the opportunity to hear’

a plethora of excellent new science much of it
from some of the biggest names in modern
chemistry. In short, this was a chemistry Con-
ference and, to put matters in perspective, the
“Economics and Management” symposium to
which the President alluded exclusively
attracted 23 contributions (including his own)
of the 3,000 or so that were given during the
week.
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LETTERS TO

THE EDITOR

Our major reason for writing is to express
disappointment that the part played at the
Conference by other New Zealand chemists
was entirely disregarded by the President.
Some New Zealanders were invited members
of the organising committees of specific sym-
posia, and we feal that the 15 papers given by
chemists and the 3 by administrators from this
country was no mean contribution, and we
wish to point out that these ranged from good,
contributed papers on a range of topics —
some New Zealand inclined, some not so — to
specifically invited full lectures selected for
specific symposia of the highest quality. To say
the |east, we believe these additively deserved
more than complete disregard.

We and our colleagues in the Universities in
this country are finding chemical lite hard
these days, and we would appreciate any
encouragement — not least from industry,
which is not unknown for its view that aca-
demic chemists can be aloof. Qur President
has unfortunately just illustrated the magni-
tude of the gulf between the two aspects of our
subject in New Zealand, and we regret that he
did notreveal a broader understanding of, and
sympathy with, all of those he represented.
Professor R.C. Cambie
Protessor R.J. Ferrier
Dr. M.H.G. Munro
Professor B.H. Robinson

Departments of Chemistry,
Universities of Auckland, Wellington, Christ-
church and Qtago

THE PRESIDENTIAL RESPONSE

Sir,

My comment on Pac Chem 84 gives my per-
sonal impressions of the Congress. | was not
asked to review contributions from any one
sector, or, more specifically, from the New
Zealand sector. Had | been asked to make
such a review | would have declined since | am
not competent to do so.

It is unfortunate that an inference should be
drawn that my report illustrates that a gulf
exists between industry and academia. In my
view such a gulf exists only in the minds of the
academics, but surely if there is such a feefing
some positive approach to industry by those
suffering the "hard chemical life” would he
logical.

It is perhaps worth noting that this was not
“the twice yearly jumbo get-together of the
American Chemical Society held in conjunc-
tion with the Chemical Society of Japan”. Pac
Chem 84 grew out of a conference in 1979
involving the American Chemical Society,
Chemical Society of Japan, Royal Australian
Chemical Institute, the Chemical Institute of
Canada and the New Zealand Institute of
Chemistry. At that time it was resolved to
broaden the scope of a follow-up congress by
inviting chemical societiesin all countries bor-
dering the Pacific Ocean to participate for-
mally. The result was Pac Chem 84 hringing
together 22 chemical societies and the Asian
and Latin American federations of chemical
societies.

A major objective of Pac Chem 84 was to
foster co-operation among chemists from
developed and developing countries. This
dimension was regarded as especially impor-
tant since disparities in conditions between
developed and developing countries represent
one of the most important threats to peace
facing the world today.

The above paragraph is taken from the mes-
sage by Dr. Glenn Seaborg (General Chair-
man of Pac Chem B4) which is recorded in the
front of the programme. | suggest that our
friends should read this so that they will clearly
understand the nature and objectives of the
Congress which, presumably, they attended
and to which they undoubtedly made an
important academic contribution. |, person-
ally, am in some doubt that the broad objec-
tives, as outlined, were achieved.

Yours sincerely

AW Macknay
PRESIDENT



1985 NZIC/NZBS/NZACB CONFERENCE

Joint Conference of the New Zealand Insti-
tute of Chemistry, the New Zealand Bio-
chemical Soclety and the New Zealand
Association of Clinlcal Blochemists

Unlversity of Canterbury, Christchurch
26-30 August

The registration form and general informa-
tion have been distributed with the annual
subscription mailings and an early return
would be appreciated. The programme outline
and the Computer Warkshop programme are
shown below. The Biochemistry and Clinical
Biochemistry sessions will begin on Tuesday
morning at 11.00 a.m. and run in parallel with
other sessions through until 5.15 p.m. on
Thursday. The organisation of the other Spe-
cialist Sessions will only be possible after the

receipt of all abstracts. Each contributor willbe_ }:

notified of their time slot with the registration
receipt. It may be advisable to make provi-
sional transport reservationsin advance as the
school holiday period is always a popular
travel time. The 10% Air N.Z. travel discount
vouchers which will be included with the
receipt are required when payment is made;
one month prior to departure.

Biographical details of two of the plenary

speakers, Professor Smith and Associate Pro-

tessor Napper, were published in the April
issue of the Journal and details for the three
remaining plenary speakers, Professor

Schreiber, Dr Robinson and Dr Gainsford are
presented here. -

Enquiries to: Dr Peter W. Harland, 1985 Con-
ference Secretary, Chemistry Department,
University of
Christchurch.

Canterbury, Private Bag,

Gerhard Screlber
The Russell Grimwade School of Biochemis-
try, University of Melboume, Australia

Gerhard Schreiber is Professor of Biochem-
istry (Medical) at the University of Melbourne,
Austratia. He studied experimental physics
and medicine at the University of Mainz and
Freiburg,i.Br., West Germany, from 1951-1959.
After two years internship he received an M.D.
for a thesis on the metabolism of acetoin in pig
heart muscle carried out at the Department of
Biochemistry at the University of Freiburg.
After Postdoctoral Fellowships in the Depart-
ment of Biochemistry at the University of Frei-
burg, and the McCardte Laboratory for Cancer
Research at the University of Madison, Wis-
consin, he was Assistant Professor of Medi-
cine at Columbia University, New York. In 1967
he returned to Freiburg in Germany and

became a Dozent for Biochemistry in 1970. In
1973 he went to Australia to take up the Chair
of Biochemistry (Medical) in the Russell
Grimwade School of Biochemistry at the Uni-
versity of Melbourne. Since 1965 he has been
studying the mechanism and the regulation of
the synthesis and secretion of plasma pro-
teins. The title of Professor Schreiber’s lecture
will be Synthesis and Processing of Plasma
Proteins.

Graeme J. Gainsford

Chemistry Division DSIR
Petone, New Zealand

Graeme Gainsford is Leader of the Comput-
ing and Statistics Section at Chemistry Divi-
sion and a graduate of the University of Can-
terbury, B.Sc. (Hons) and Ph.D. Since
graduating Ph.D. in 1969 Graeme has held a
Postdoctoral Fellowship at Ohio State Univer-
sity, a Science Research Council Feltowship at
the University of Sussex and Research Fellow-
ship at the Australian National University in
Canberra during 1972 and 1978 and study

leave at the National Research Council of -

Canada in Ottawa in 1981-82. Research inter-
ests cover all aspects of computing and singte
crystal X-ray crystallography. His lecture will
be entitled Computing Applications in Chem-
istry Division, DSIR.

Ward T. Robinson
Department of Chemistry, University of
Canterbury, Christchurch, New Zealand

worked in the United States at Brown Univer-
sity, Northwestern University and Stanford
University and, most recently, spent some
study leave at Bristo! University in England. He
is interested in all aspects of crystal structure
analysis and is now concentrating on develop-
ing and using state-of-the-art X-ray equipment
to provide structure solving services to New
Zealand chemists who do not have these facili-
ties. Dr Robinson will present a lecture on
Computersin Crystal and Molecular Structure
Research.

Dr Jurgen Moller, Tecator Laboratories,
Sweden

Another overseas visitor to the conference
will be Dr Jurgen Moller, Head of Applica-
tions, R & D and Product Quality Control for
Tecator Laboratories, Sweden. Dr Moller will
deliver a major lecturer on Flow Injection
Analysis to the Analytical Specialist Group
on the Tuesday morning.

Dr Molier is travelling from Sweden to an
international conference on F.1.A. in Bir-
mingham U.K., but has agreed to detour via
Christchurch thanks to the efforts of the staff
of Wilton Instruments.

COMPUTER WORKSHOP PROGRAMME
OUTLINE

Computers in Chemistry Workshop
Friday, 30 August 1985

University of Canterbury, Science Lec-
ture Theatre Block

Preview of displays and demonstrations
Or. B. Peake, University of (tago,
"Qverview of Interfacing Microcompu-
fers to Chemical Instruments”
Morning Tea

Demonstrations and Discussions
Lunch

Professor S. Smith, University of Nli-
nois, 'Computers in Chemical Educa-
tion”

Demanstrations and discussions
Afternoon Tea

Conclusion

9.00 a.m.
9.30 a.m.

10.15a.m,
10.45 a.m.
1.00 p.m.
2.00 p.m.

2.45p.m.
3.15p.m.
5.00 p.m.

Ward Robinson is a Reader in Chemistry at
the University of Canterbury from which he
graduated Ph.D. in 1964. Since then he has
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PROGRAMME OUTLINE FOR 1985 CONFERENCE: NZIC, NZBS, NZACB
26 — 30 AUGUST

UNIVERSITY OF CANTERBURY

Monday 26 Tuesday 27 Wednesday 28 Thursday 29 Friday 30
TIME Registration Plenary Napper Pharmacia Plenary Smith Computer
a.m. Vaughan
Sympos Workshops

9.00 Plenary Schrigber Ymeos. Specialist Plenary Gainsford -
10.30 Tea/Coftee Tea/Coffes Tea/Coftee Tea/Coffee Tea/Cofiee
V1.0 | Qpening Ceremony Z /// / Yaughan Computer

Presidential pecialigt Sessions Sympos. Specialist Educ | Specialist Workshops

11.40 Address / / / é / A ;i
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12.30 Lunch Trades Lunch Lunch Lunch Lunch

1.45 Plenary Robinson £re ﬁt“')f."h

5 45 Posters Visits i Posters Computer

- o . #1 TW:&‘D ) #2
Specialists AGMs etc Session Session

3.15 Tea/Coflee Tea/Coffee Tea/Coffee Tea/Coffee

3.45 Easterfield Specialist Educ | Specialist Computar

515 fallowed by AGM Session Workshops

Dinner free
Mixer free free Conference
Dinner
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AVAILABLE
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ALLTECH ASSOCIATES, INC.
s _APPLIED SCIENCE LABS

PO Box 33-527 Takapuna, Auckland 9, New Zealand
S (09) 4443230 * Telex: NZ61111 Alltech ¢ FAX: +64 9 4442399

4
""Ounoon A

60/Chemistry in New Zealand/June 1985 For further information circle 13 on Reader Reply Card



CATALYSIS AND ENERGY

D.L. Trimm
School of Chemical Engineering and Industrial Chemistry,
University of New South Wales, Australia.

David Trimm is Professor and Head of the School of Chemical
Engineering and industrial Chemistry, University of New South
Wales.

His research interests lie in the field of catalysis with an
emphasis on the applications of catalysts to applied problems
such as synthetic fuel production, coal conversion as well as
catalyst and reactor design. He has also served as consuftant for
a number of industrial firms.

He has published a wide range of papers in the catalytic field,
is the author of "Design of industrial Catalysts” and an Editor of
the journal “Applied Catalysis”.

This paper is based on a plenary lecture given by Professor
Trimm at the 1984 NZIC Conference. We are indebted to Dr
David Bibby, Chemistry Division, DSIR, Wellington, who pre-
pared this version for publication in the Journal.

1. INTRODUCTION

The energy industry as we know it today is almost entirely
based on fuels derived from coal, oil, shale oil, natural gas, wood
or biomass; the major energy-producing process is combus-
tion. Catalysts are extensively used to convert starting materials
to more desirable forms, to improve the efficiency of combus-
tion and to clean up combustion effluents. It is convenient to
consider each of these roles in turn. We also consider some
possible developments of catalysis in energy production in the
future.

2. CATALYSIS AND THE INTERCONVERSION OF FUELS

Nearly every carbon- and hydrogen-containing material is a
potential fuel. However, combustion devices, designed for fuels
with specific compositions, have accumulated to the point
where in many cases it is cheaper to convert the fuel to suit the
appliance rather than to introduce major changesin the devices
to suit a given fuel. Such fuel conversion relies on adjustment of
the C:H ratio and alteration of the molecular structure ot a fuel to
obtain better combustion characteristics while avoiding poltu-
tant emissions.

Perhaps surprisingly, the most widely used method of alter-
ing the C:H ratio is gasification, which involves the conversion
of raw materials to carbon oxides and hydrogen, followed by
reassembly of these molecules to produce desired materials.
Reasons for this include the relative ease of production of car-
bon oxides and hydrogen, the well established routes from
these chemicals to desired products and the ease of removal of
potential pollutants during processing. Another method of pro-
ducing fuel is hydrogenation which involves the addition of
hydrogen to high carbon content materials. A third route, the
removal of carbon from high carbon content materials by pyrol-
ysis, is not discussed here.

a) Gasification

Transportation fuels are seen, from figure 1, to lie in the
middle of the range of C:H ratios and, as a result, may be
produced either from methane or from heavy cils or carbonace-

ous solids. Carbon oxides and hydrogen ¢can be produced from
these starting materials by reaction with steam or with oxygen,
and the processes may or may not be catalytic. These gaseous
products can be used as fuels in their own right or ¢an be used
as feedstocks for ather processes. In the latter case the mixture
of CO + M, is commonly referred to as synthesis gas.

Perhaps the best known reaction is the production of hydro-
gen by the steam reforming of lighthydrocarbons. This process
has been operated industrially for many years as part of the
production of ammonia or of methanol'? and the overall reactions
may be represented as

CH,+ H,0e—> CO+3H, N

CO+HO «——= CO,+H, {2)

In the context of fuel production, methane is the most eco-
nomic starting material, although heavy oils have been steam

. reformed using a cyclic process.® The thermodynamics of the

system are such that hydrogen production is favoured at high

_temperatures ( ca.800°C) and the most cost-effective catalyst

involves supported nickel. Supported nickel is not the most
effective catalyst, catalytic activity decreasing in the order

Rh, Ru> Ni, Pd, Pt >Re > {Ni,Cu alloy) >Co
but, for industrial operation, Ni is used universally as a result of
the lower costs involved.

Supports are not just acheap way of making a catalystgo that
much further. They play an important role in the catalytic pro-
cess and some of the most exciting recent developments in
catalysis have been in the area of catalyst/support interactions.
Steam reforming is complicated by coke formation®® and the
choice of a support is often made on the basis of temperature-
and steam-stability coupled to some activity for coke removal.
Magnesia, which promotes the reaction between steam and
coke {or coke percursors), is often used, while other catalysts
incorporate complex supports which slowly release KOH, a
catalyst for coke gasification.? Simple but robust supports are
favoured for the steam reforming of methane, and the rate of
coke formation is low. However, coke formation does occur and
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Figure 1
Carbon/hydrogen ratios in different fuels.

deactivation of the catalystis observed over long periods. In this
connection, interesting work has recently appeared in which
the ensemble size has been used to control coking.® Although
sulphur is a poison for nickel, if added in very small amounts it
will absorb on the surface in a regular array® leaving ‘islands’ of
free nickel atoms on the surtace delineated by nickel-sulphur
species. Careful control of the amount of sulphur allows
ensembles of nickel atoms of such a size that steam reforming
can proceed and coking cannot.®® Asaresult, industrial opera-
tions are possible for many months without interference by
coke formation.

The reaction between steam and solid raw materials is well
known but has not been used industrially to the same extent.?
Gasification of coal, for example, is promoted by transition
metals and by alkali carbonates™ 2 and work continues in the
search for even more efficient catalysts.” At least part of the
problem lies with the chemical and physical structure of the
solid, particularly as gasification proceeds. Too often, a matrix
of inorganic material is left behind by gasification and forms an
efficient trap for the catalyst. As a result, catalyst-coal contact is
lost and gasification slows down. At the same time, recovery of
the catalyst from the inorganic residue becomes more difficult
and the overall cost of the process increases. This is a theme
that recurs frequently — the cost efficiency of the interconver-
sion of fuels is always the most important factor of any process.
A major advantage of the gasification of solids and heavy
oils lies in the cleaner fuels produced: inorganic
materialis removed, during processing since the inor-
ganic components are left behind in the ash; in addition contam-
inants in the gas mixture, such as SO, H,5, NHxyetc. can be
readiiy removed. The liquid fuel synthesised from such mixtures
is therefore of high purity.

b) Hydrotreating

Rather than producing carbon oxides and hydrogen, itis also
possible to upgrade heavy raw materials and remove undesired
impurities by the addition of hydrogen. Catalytic processes
have been developed for the hydrotreating of coal," wood™
and heavy oils,'"® the overall processes being typified by the
sequence of reactions

RHC=CHR'+ H,= RCH,- CHR' (3)
RHC=CHR'+ 2H,= RCH,+ R'CH, (4)
RSR'+2H,=H,S+RH+R'H (5)
Hydrodenitrogenation @ +3H,=NH,+ CH,,

Hydrogenation
Hydrocracking

Hydrodesulphurisation

G
Hydrodeoxidation @-OH +¥,H - HO+ @ (7)
Hydrodemetallation RM + %H,= RH+ M (8)

The last reaction is much more complicated than shown,
primarily because it appears to involve hydrocracking of an
organic group attached to a metal.

In general, the reactions involve three stages, all of which may
be, but usually are not, carried out in the same reactor. Taking
coal as an example, the first stage involves liquefaction after
which residual solid matter may be filtered off. The second
stage involves removal of most of the hetero atom compounds,
while the final stage is concerned with upgrading the products
to meet specifications for the desired final products. These
processes were used during the Second World War, but have
not been developed to the extent of the gasification aiternative.

The difficulty of separating catalysts from the inorganic mate-
rial in coal usually leads to the use of a ‘throwaway’ catalyst for
the first stage. There is debate whether such catalysts are more
active than inorganic material present in the coal, butinvestiga-
tion of cheap iron-based catalysts {e.g. ‘red mud’ from alumina
processing) has been widespread.™ Liquefaction makes it pos-
sible to remove most of the inorganic mineral material mixed
with the coal, but does little to remove chemically bound oxy-
gen, sulphur and nitrogen. The liquid therefore requires con-
siderable upgrading.

3. CATALYSIS AND THE UPGRADING OF FUELS

There is no question that crude oil remains and will remain the
major source of fuels and organic chemicals for many years to
come, and that conventional refinery operations will be of
paramount importance. It is also obvious that supplies of crude
oil will eventually become depleted and that, when this
happens, natural gas, coal, oil shale and to a lesser extent,
biomass will take over as major raw materials. Inthis contextitis
necessary to examing catalysis in the refinery and catalytic
processes which will be needed in the future.

Most refinery processes are well established, and it is neces-
sary only to summarise their characteristics and to indicate
areas where improvements can be expected. We can also com-
pare a conventional refinery to a refinery geared up to include
the wider range of raw materials that will resultfrom the conver-
sion of natural gas or solid fuels.

a) Catalysis and the conventional refinery

A conventional refinery processes crude oil to produce fuels
and chemicals in the amounts required by the local market. A
refinery must always be in balance. However, the relative
amounts of products must vary with the market demand which
can change, for example, with the season. As a result, a degree
of flexibility in refinery operations is essential.

Itis impossible to deal with all the refinery processes in detail
given the space available here. Because of the impartance and
scale of refinery operations, small improvements are costeffec-
tive and considerable efforis are made to obtain them. Recent
advances have been made in the areas of cracking, reforming,
steam reforming and isomerisation but more work is needed in
hydrogenation, alkylation, hydrotreating and hydrocracking.
The importance of these operations is emphasised by the 1982
US demand for catalysts which exceeded 1.3 billion dollars.

b) Catalysis in a future refinery incorporating upgrading of
liquefaction products

In considering future developments, the refinery can be
viewed as a basic unit to which can be added the various pro-
cesses needed to handle alternative raw materials.

The most important of these alternatives are likely to be the
heavy oils from liquefaction processes. For these enhanced
hydrotreating operations are required in order to produce a
material that can be processed in a conventional refinery. These
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operations differ from petroleum oil hydrotreating largely as a
result of the need for more severe hydrogenation and hydro-
cracking and the need to remove larger amounts of nitrogen
and oxygen from the ail (reactions 3-8 above). Further problems
arise in that the heavy oils produce more coke and, usually,
more inorganic deposits on the catalyst, resulting in catalyst
deactivation — or the need to design non-deactivating catalysts.

Although such catalytic deactivation remains a problem
which requires attention, the efficiency of hydrotreating can be
reasonably high. Heterocyclic oxygen and nitrogen have
proved the most difficult to remove, but studies of coal liquids
and shale oil hydrotreating show that good quality transport
fueis can be produced despite the severe requirements.

In terms of the overall process, introduction of coal- or shale-
derived materials depends on cost, and hydrogen consumption
in the hydrotreating processes is a major part of that cost. Asa
result, it would be very beneficial to find a catalyst suitable for
the direct removal of O- and N- atoms from organic molecules,
but this has yet to be achieved.

¢) Catalysis in future refineries incorporating synthesis gas
conversion

Carbon monoxide/hydrogen mixtures (synthesis gas) may be
used to prepare both chemicals and fuels. in the context of
catalysis and energy, the Fischer-Tropsch reactian, the produc-
tion of methanol and the productioh of gasoline from methanol
are currently important. The production of higher alcohols
could be significant in the near future. Of these, probably only
the products of the Fischer-Tropsch reaction would be suitable
for conventional refinery processing.

The most direct route from synthesis gas to potentially useful
fuels lies in the production of methanol, which canbe usedas a
btend with gasoline as a fuel or as a feedstock for further con-
version. The history of catalyst development for methanol pro-
duction is aclassic case study in which the activity and selectiv-
ity of Cu/Zn0/ALD, catalysts has been improved over many
years."

Although the direct combination of carbon monoxide and
hydrogen is widely used throughout industry, attention has
recently been refocused on other routes to methanol. The rea-
sons for this lie in the reaction conditions needed for direct
combination: even current improved catalysts are operated at
250-300°C and 5,000-10,000 kPa.” As a result, studies have
been initiated, of a two stage synthesis first reported by Christi-
ansen in 1919, .

CH,OH+CO = HCOOCH, (9)
HCOOCH,+2H, = 2CH,0H (10)

The carbonylation reaction is catalysed by alkali metals and
proceeds at 4000 kPa and 70°C,*® while hydrogenolysis, cata-
lysed by copper chromite, gives high yields of methanol at
160°C and 101 kPa.?® Using this route the enargy saving canbe
very significant.

Methanol is a valuable product — both as a fuel and a chemi-
cal — but interest is also growing in the production of higher
alcohols. Mixtures of C, to C alcohols avoid many of the misci-
bility problems of methanal and gascline in the presence of
trace amounts of water, and one process designed to produce
such mixtures has been tested at a pilot plant level.

The most interesting use of methanol is, however, as a feed
for the Mobil ZSM-5 zeolite catalyst based process for gasoline
synthesis. The fact that methanol can be converted to hydro-
carbons over acidic catalysts has been known for many years,
but the process was inefficient and non-selective. By contrast
the acidity and pore structure of ZSM-5 make it a particularly
suitable catalyst for the selective production of gasoline.

ZSM-5 catalysts are most effective with alcohol feedstocks,
butitis possible to use the zeolite as one component of a dual
function ecatalyst. Combination of catalysts for methanol pro-
duction with ZSM-5 leads to the production of gascline directly
from carbon monoxide and hydrogen? but there are disadvan-
tages. One of these is that olefinic intermediates produced
during methanol conversion may be hydrogenated over the
methanol-synthesis catalysts, thus reducing the yield of desired
aromatics. The second is that the optimal conditions for
methanol and gasoline formation are significantly different. 1t
appears therefore that the balance of economics tavours a two
step reaction for gasoline production.



However, this conclusion may be toc premature, in view of
studies now in progress. Careful control of CO:H,ratiosfed toa
dual function system has led to a situation where coke forma-
tion can be almost eliminated. As aresult, the overall economics
may swing in favour of the dua! function system.

Turning to the Fischer-Tropsch reaction, it is clear that major
advances in the understanding of the mechanism of reaction
have been developed in the last few years.?* Fischer-Tropsch
processes have been established since the 1920's and current
industrial operations are practised on a very large scalein South
Africa. What has become clear only recently is the role of carbo-
naceous intermediates in the reaction and the role of the cata-
lyst in forming and promoting the chain growth of these inter-
mediates. The present understanding of the reaction rests on
four reasonably well established observations:

i) Fischer Tropsch reactions (and methanation) involve, as a
first step, the dissociative adsorption of carbon monoxide
on the catalyst to form a surface carbidic carbon and CO,
or H,0 depending on the COH, ratio and the catalyst
u Sed . 24,2528

ii) The activity of catalysts is closely related to the metal-

carbon and metal-oxygen bond strengths, with an optimal
value existing.*%

Oxygen free species are the most probable intermediates
in chain growth. 2

The most essential step involves CO dissociation. Thisis a
multisite reaction and requires large ensembles on the
catalyst surface.?*?® Surface defects affect ensemble size
and CO adsorption.

The realisation of the importance of the dissociative adsorp-
tion of CO has led to re-examination of Fischer-Tropsch cata-
lysts and to the use of alloys or metal-support combinations that
can be expected to favour the desired products.® Although this
has not, as yet, led to new catalysts of commercial interest, there
is little doubt that improvements in yield and selectivity will
result from a better understanding of the reaction mechanism.
For the first time in many years, there appears to be hope of a
quantum leap in the design and use of novel catalysts for the
Fischer Tropsch reaction.

4, CATALYSTS AND THE PRODUCTION OF ENERGY

Energy production depends primarily on combustion, but
combustion has many drawbacks. Gas phase oxidation can be
inefficient and unwanted pollutants can be produced. The reac-
tion occurs only within the flammability limits of a fuel and,
within those limits, is difficult to controt. As a resuit it is not
surprising to find that combustion over a catalyst {catalytic
combustion) has been the focus of much attention.

Perhaps the best known use of catalytic combustion isin car
exhaust systems, where unburnt hydrocarbons and carbon
monoxide can be completely oxidised to water and carbon
dioxide.®' These systems are used not for energy production
but for poilution contral and can be disregarded in the present
context. However, similar systems are used in circumstances
where energy is a desired product, for example, catalytic com-
bustion devices used in industrial deodorising,®* wood
stoves®® and waste gas treatment.

Applications of catalytic combustors in engines are aimed at
achieving efficient and complete oxidation and thus avoiding
pollution by controlling it at source. During conventional com-
bustion nitrogen oxides are produced mainly by the direct
combination of nitrogen and oxygen, a reaction which is
tavoured at temperatures greater than ca. 1650°C. However, the
use of a catalyst allows operation atfar lower temperatures. The
control of nitrogen oxide emission has become important
recently with the realisation that it plays a significant role in the
production of acid rain in certain areas of the world.

There is little doubt that catalytic combustors will become
more important in energy production in the future, particularly
as a result of their ability to handle a wide variety of fuels overa
wide variety of concentrations.®® New developments can be
expected, ranging from catalytic cylinder heads to catalytically
powered hot air balloons.

5. CATALYSTS AND ENERGY: PAST, PRESENT AND FUTURE

The application of catalysts to the production and use of
energy covers a multitude of areas and yet only a fraction of the

potential applications have been considered. Complex cata-
lysts used for biomass processing or for photochemical applica-
tions have not been touched on here, despite the fact that
intensive efforts are in progress to develop commercially useful
materials. The advantages of selectivity and controllability
introduced by the application of catalysis make the whole field a
vibrant and exciting venture for the future.

Where can the major breakthroughs be expected? Thereisno
doubt that further applications of acidic and, probably, zeolitic
catalysts will be developed in the very near future, and that a
range of new industrial reactions will emerge. It also seems
certain that greater understanding of the role of ensembles of
metallic catalysts will lead to enhanced selectivity and improved
performance for a range of mono-, bi- and multi-functional
catalysts. All of these developments will improve our conversion
of various energy sources to other, more desirable, forms. Atthe
same time, the possibility of more stabte catalytic combustion
units will lead to better energy recovery and to the production of
fewer pollutants.
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APPLICATION OF INFRA-RED TECHNOLOGY

TO BREATH ALCOHOL TESTING

by

G. L. Dick, Chemistry Division, DSIR, Gracefield.

Graeme Dick is a Scientist in the Drugs &
Afcohol Section of Chemistry Division D5SIR
at Gracefield. His involvement in breath alco-
hol testing began in 1977 with evaluation of
the Alco-Sensor !, now used for evidential
breath testing in New Zealand, and has since
progressed tq avaluation of recent develop-
ments, including those described in his

paper.

In this article, a brief account is given of the application of
infrared measurement to breath alcohol analysis. Mention of
particular products should not be taken as endorsement of
them, and, conversely, failure to mention other similar products
does not mean that they are regarded as inferior. The unmodi-
fied term ‘alcohol’ means ethanol.

‘Evidential' of course meansthat the result of the analysis can
he used in evidence. This may seem a trivial point, butthereis an
important implication to bear in mind, and this is that an accep-
table level of accuracy must be met in the analysis. This can be
compared with ‘screening breath tests’, commonly used on the
roadside as the first step in alcohol testing, which are semi-
quantitative at best.

The first attempt at infrared breath alcohol analysis appears
to have been made about 1965 [D. W. Hill, cited in ref. 1]. This
study used an infrared laser energy source, but its instability
was too great to enable accurate quantitation at the low alcohol
levels encountered. In 1871, Harte' reported the development of
the Omicron Intoxilyzer (TM), and subsequent instruments
have largely followed the same basic principles. Most instru-
ments measure absorption at a wavelength of about 3.39
microns (2950 cm-1) using, for example, a quartz iodide source
{Intoxilyzer} or heated nichrome filament (intoximeter 3000}
Some specificity is cbtained by use of narrow bandpass filters to
isolate the wavelength of interest.

“But”, | hear you saying, "2950cm-' corresponds to the C-H
asymmetric stretching vibration, and this will clearly be non-
specific for alcohol.” You'd be quite correct, and it is the way in
which manufacturers have attempted to overcome this non-
specificity that gives the topic an added interest.

Initially no allowance was made for interference on the
grounds thatto produce a reading equivalentto a blood alcohol
level of only 10 mg/100mL itwould be necessary for the concen-
tration in the blood (and hence the breath) to exceed the LD50
values for the interferents'. This may be so in many cases, but
lawyers (or consulting chemists?) were quick to realise the
potential of {(or for) interference by acetone, produced for
example by some diabetics under some circumstances, and
manufacturers have since in practice been forced to improve
the discrimination of their instruments, toeliminate acetoneas a
possible interferent.

One approach, used in the Intoxilyzer and the BAC Veritier, is
to measure absorption at two wavelengths, one more sensitive
to alcohol and the other more sensitive to acetone. The ratio is
compared with that obtained from a known alcohol standard,
and deviation from the ratio is taken to indicate interference. A
correction can then be applied to the result to deduct the contri-
bution of the interferent. This method of discrimination copes
well when something is known about the interferent, i.e. when

the presence of a particular interferent is assumed — and it is
usually assumed to be acetone. Acetene is the only endogen-
ous volatile compound that could be present in a sufficiently
high concentration to interfere with alcohol analysis, so this
assumption will usually be correct.

The Intoximeter 3000 instrument uses an entirely different
approach. Instead of a second wavelength, a semi-conductoris
used to detectinterference. This is the Taguchi Cell, widely used
in gas detection equipment and which is well known for its
non-specificity. The Taguchi Cell catalyses oxidation of
absorbed molecules and changes conductivity. The ratio of
infrared/semi-conductor response is then compared with that
for a known alcohol standard. This is essentially the format in
the Intoximeter 3000 instruments used for evidential breath
testing in the UK. A recent rather ingenious development has
been to make use of the dependence of the alcoho! oxidation on
the temperature of the semi-conductor surface® The heater
voltage applied to the detector is programmed to decrease in a
series of discreet steps. Oxidation of different compounds will

" have different temperature dependences, and thus a character-

istic voltage step can be determined at which maximal oxidation
of a compound occurs. This detector consequently has the
potential to discriminate against a wide range of interferents?
The problem with any method requiring interference detec-
tionis that itis necessary to show that the interference detector
was working properly when a test was conducted. Put another
way, if interference was not indicated was there none present or
had the detector failed? Most, if not all, infrared breath alcohol
instruments now available are microprocessor-controlled, and
it should therefore be a relatively simple matter to incorporate

David Grimstone of Chemistry Divn, blowing into the Intoximeter
3000.
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the necessary checks into an automatic routine. This difficulty
may have been circumvented with a recent development by
Drager in their model 7110 instrument, which apparently mea-
sures absorption of the C-O stretching vibration at 9.5 microns
{1050 cm-". Interference by acetone would then no longer pose
a problem.

Infrared breath alcohol testing offers the advantage of a non-
invasive method of analysis which therefore minimises incon-
venience to the subject; it can be performed rapidly, has long
term calibration stability, and lends itself to microprocessor
control and consequent simplification of operation. Although

other methods are available, infrared analysis increasingty
appears to be the method of choice worldwide.
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INFRA-RED ANALYSIS OF FREON IN AIR —
TESTING A FIRE PROTECTION SYSTEM

by
J. W. Mitchell, Chemistry Division,
- DSIR, Auckland.

Jim Mitchell is a scientist, in charge of the
Applied Chemistry Section of Chemistry Div-
ision, DSIR, in Auckland. He is involved in a
wide range of chemical work, mostly for other
government departments, but has a particu-
lar developing interest in polymer chemisiry.
He was previously in the Food Section of the
laboratory where his interests involvad trace
metals analysis and wine chemistry.

Qur laboratory was recentty involved in an extensive test of a
gas flooding fire protection system at a computer installation,
The system used BTM (bromotritlucromethane), but for eco-
nomic reasons the gas used in the actual test was Freon 12
{dichlorediflucromethane).

The objectives of the test were to establish:—

1. Whether the freon, after its very rapid initial release, was
adequately mixed {freon being much heavier than air, layer-
ing is possible).

2. Whether a freon concentration sufficient for fire protection
was attained quickly and then maintained for a specified

time.

o

& - Analytical wavelength

N

2500 2000 1500 1000 cm™!
Figure 1

IR spectrumof10% Freon 12 in air,
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3. The effectiveness of the smoke clearance system (an air-
conditioning system which operates when the fire hazard has
been eliminated).

The ideal method for monitoring concentrations of freon in
the air of the test area would have been capable of continuous
measurement at each of several sites. No such system (eg
several mobile IR spectrophotometers) was available to us, so
grab samples were taken by feeding plastic tubing from each
sampling point to electric pumps and Tedlar (polyvinyl fluoride)
gas sampling bags outside the test area.

Peak 1100 -1
Height cm
670 cm™!
2250 cm™!
0.5 10w  %Freon 12
Sw 10 @ in air %
Figure 2

Calibration curves (1100cm-, 0-1% freon: otherwise 0-10%).



A series of standard mixtures of Freon 12 in air was prepared
using gas-tight syringes and gas sampling bags, and infra-red
spectra were recorded using a 10 cm pathlength Pyrex gas cell
with NaCl windows. A spectrum is shown as an example in Fig.
1. Study of these spectra showed that analysis could be per-
formed over the range of concentrations required {(0.02 to 15%
by volume) by constructing calibration curves at each of 3
different wavelengths (see Fig.2).

The results of our tests showed that freon concentrations of
7-9% by volume in air were rapidly established throughout the
room where the test took place. The freon levels remained

above the required level of 5% for 10 minutes, except at the
ceiling, where new air entered as the heavy freon-air mixture
slowly sank away through cracks in the floor and around doors.
The freon level was reduced to 0.02% after the smoke clearance
system had operated for 10 minutes.

This work shows that a 10 cm cell, a relatively inexpensive
accessory, can substantially extend the scope of an IR spectro-
photormeter. The obvious alternative analysis method (gas
chromatography with thermal conductivity detection) was not
available to us at the time, and would have offered no advan-
tages for this application.

MONITORING OF FUMIGANT VAPOURS

(The Foxboro Miran 801 Infrared Analyser at the
MAF Fumigation Plant at Auckland Airport)

by

C. Van Pelt, W. Arthur Fisher Ltd, Auckland

Chris Van Pelt is National Service Manager
for W. Arthur Fisher Limited, and has been
with the company for six years since emigral-
ing from Holland. He is particularly involved
with the servicing of process instrumentation
and control systams supplied by the com-
pany throughout New Zealand.

INTRODUCTION

Ina fumigation plant exposure to residual fumigant vapours is
of major concern because of the possible ill effects on human
health. Staff may be exposed to toxic vapours such as ethylene
dibromide, methyt bromide or formaldehyde. The concentra-
tion of fumigant vapours therefore needs to be monitored to
guard against this.

All of the vapours have one or more absorption bands in the
infrared spectral region of 2.5 through 14.5um. By passing an
infrared light beam of the proper wavelength through a cell
containing the sample to be analysed, the concentration of the
vapour present can be determined by measuring the amount of
infrared energy absorbed. Excellent sensitivity is achleved by
using a multi-pass, long-pathlength cell.

THE MIRAN-801 MULTIPOINT CONTINUOUS ANALYSER

Atthe fumigation plant operated by MAF at Auckland Interna-
tional Airport, a Miran-801 infrared analyser is used for monitor-
ing fumigant vapours. This is a central air manitoring system
consisting of a microcomputer built around the Intel 8080A
microprocessor and integrated with an infrared spectrometer
and a multipoint sampling manifold (Figure 1). The system is
designed to measure and record the concentration of air con-
taminants at up to 24 sampling locations. The microprocessor
control can be programmed to simultaneously monitor any
desired selection of up to 10 individual gases.

The microcomputer controls the spectrometer, signal aver-
ages the infrared transmission measurements at each pro-
grammed wavelength, calculates absorbance and uses a stored
coefficient matrix to calculate the concentration of components
in the air sample. Solenoid valves of the alarm system are also

controlled by the microcomputer.

Incorporated into the system is a program to generate a
printed record showing the time-weighted average concentra-
tion of each gas, summarized for each shift and on a monthly
basis. An alarm system warns personnel when gas concentra-
tion exceeds a preset level. The typical analysis time for a six
component sample is about two minutes.

OPTICAL SYSTEM (Figure 2)

The infrared head provides a beam of chopped monochro-
matic infrared radiation. Wavelength variation is achieved by
means of a circular variable filter {CVF) which is mounted on the
shaft of a high resolution potentiometer and coupled to a D.C:
servo motor. The position of the CVF is controlled by a digital
wavelength number which is output from the microcomputer.
This system has excellent wavelength stability and it can be set
to any wavelength in less than one second.

The 20 metre gas cell has entrance and exit windows, a field
mirror and two objective mirrors with a pathlength control to
vary the number of times that the infrared beam passes through
the sample. (The cell itself is fess than 0.4m long).

After passing through the gas cell, the attenuated infrared
beam is focused onto a pyroelectric-type detector, Thisis com-
posed of a lithium tantalate semiconductor, chosen for its
infrared bandwidth, speed of response, long-term stability and
durability. The detector response is not temperature depend-
ent, however, its inherent sensitivity to thermal radiation
requires that it be shielded from drafts and sudden temperature
changes. The detector also exhibits a microphonic etfect which
requires isolation from acoustic noise.
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SENSITIVITY OF INFRARED SYSTEMS
The amount of infrared absorption is proportionat to the path-

P iength of the infrared beam through the sample. For low-
% concentration ambient measurements, a cell is used through
¥ which the infrared beam traverses many times. With a path-
§ length of 20.25m, the minimum detectable level of most fumi-
g gants is 0.5ppm or less, as shown in Table 1.
;' Table 1. Analysing Fumigants With The Miran 801 Amblent Air
Monitoring System
Min. Detectable Max. Detectable
Analytical Concentration Concentration
Fumigant Wavelength at 20.25m" at 20.25m*
in ym (pom) (ppm} approx.
Carbon disulfide 4,55 0.5 1450
Carbon
tetrachloride 12.6 0.06 32
Acrylonitrile 105 04 330
Figure 1 MIRAN-801 FUNCTIONAL BLOCK DIAGRAM g'r:;g’nzc”” ns 0.05 50
© dibromide 8.4 0.1 300
{ Ethylene
- dichloride B.2 03 550
Methylbromide 76 04 945
_ .- Sulfuryl fluoride 115 01 57
[ - R Formaldehyde 11.9 0.2 50

*Pathlength of Gas Cell
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CALIBRATION OF INFRARED SYSTEMS

The calibration of an infrared analyser system is simple and
does not require standard gas samples. A “closed-loop” method
is used, in which the cell is filled with clean air, and a bellows
pump is connected in such a way that it circulates the air from
the autlet of the cell, past a tee connection containing a septum,
and back into the cell at the inlet. Known amounts of the {liquid)
fumigant are injected by means of a syringe and the absorbance
is recorded. Since the volume of the system is known, the
vapour concentration resulting from each injection can be
calculated.
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During the mid 1970’s Perkin-Elmer were responsible for a revolution in the design
and manufacture of state-of-the-art microprocessor assisted analytical instruments that have
'ranade quantitative and qualitative analysis faster, easier and more accurate than it has ever

een.

SOVRCE MIRROR

R SOURCE
MARRQW BANDPASS FILTER

sun

Figure 2 MIRAN-801 OPTICAL DIAGRAM

. Please indicate your field of interest and we will send you the latest technical
literature illustrating the unequalled performance and range of analytical instruments.
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COUNCIL NEWS

During March and April Mr Alan Mackney
spoke to members in Invercargill, Dunedin,
Christchurch, Nelson, Wellington, Palmerston
North, Hastings, New Plymouth, Hamilton and

At these meetings the President expressed
Council's concern at our Institute's pocor
record, for many years, in recruiting newly
qualified chemists. Research and Develop-
ment Managementin New Zealand, The Forest
Industries and A Growth Strategy for New Zea-
land were the subjects of his addresses.

AAVA Chemistry V Prize. Mr Martin B, Hunt of
Palmerston North has been awarded the Insti-
tute’s prize of $50 for the student obtaining the
highest marks in the Chemistry V examination
for NZCS conducted by the Authority for
Advanced Vocational Awards at the end of
1984.

Chemistry Syllabus Commitiee. It is proposed
that the Chemistry Syllabus Committee widen
its scope to cover Chemical Education in gen-
eral. The Committee has made a submission to
the Department of Education's Committee of
Enquiry into Forms 5 and 7.

Mr G. Valpy is convenar and Messrs Best
and Freitag, Drs Sharman and Tennant are
members of this Committee.

Environmental and Hazardous Chemicals
Committees. Council has forwarded to the
Commission for the Environment five com-
ments on the ICI fire prepared jointly by the
Environmental and Hazardous Chemicals
Committees (see April issue p.41 and p.44).
This material dealt with the Availability of
Hazardous Chemical Data in Chemical Emer-
gencies, Fire Service Management Proce-
dures, Environmental Considerations (fire
runoff and environmental research), Public
Education on Hazardous Substances and
Storage of Hazardous Materials,

In submitting the comments Council noted
that members of the Institute in Auckiand,
through their employers, for example DSIR,
the Department of Health and the ARA, also
had contributed to the Commission’s invesliga-
tion.

In Aprit the Council sent the Hon. C. R. Mar-
shall, Minister for the Environment, our Envir-
onmental Committee’s comment on the
statement of con¢ern by the New Zealand Eco-
logical Society about “The Environmental
Consequences to New Zealand of Nuclear
warfare in the Northern Hemisphere”. This
report was summarised in the April issue, p.44.

Copies of our submission were also sent to
the Ecological Society and the Ministers for
Agriculture and Fisheries and Science and
Technology.

Although the Environmental Committee was
unaware of any expertise within the Institute
that could add to or comment on the Ecologi-
cal Society statement with any authority or to
any significant degree, iturges all members be
aware of the statement and its implications. It
suggested that a Conference committee
arrange a session on this topic.

“Considerations of survival must not how-
ever be allowed to overshadow the main
argument, that nuclear war of any kind would
be catastrophic, is not inevitable and must not
be allowed to happen™.

The President and Dr D. E. Wright of the
Public Affairs and Science Policy Committee
attended the launching in Wellington on 28
April by the Prime Minister of the Royal
Society of New Zealand's publication: The
Threat of Nuclear War: A New Zealand Pers-

pective”. A review is planned for the Journal
later in the year.

Thomsen Medal and Fund. The Royal Society
of New Zealand has introduced a new award to
commemorate the contributions made to
science by G. M. Thomson and his son, J. A.
Thomson. The medal is 10 be awarded in
recognition of outstanding contributions in
the fields of the organisation, administration or
application of science, or without restriction to
the above, to the furtherance of science
generally.

This years recipientis A.W. Mackney, Presi-
dent, NZIC.

s, remseenerrrm e e e

DSIR — Ross Dependency Research Commit-
tee. An information package on research
directions, available facilities and how to pre-
pare a proposal is available along with support
information for members wishing to put for-
ward proposals for research projects for the
1986/87 NZ Antarctic Research Programme
from the Secretary, RDRC, c/o DSIR, Head
Office, Private Bag, Wellington,

TV — New Zealand. Larry Podmore, producer
of “Fast Forward”, screened at 7 p.m. on Sat-
urday evenings, invites members to contact
him ahout any new discoveries or break-
throughs that have an impact on thecommun-
ity. It is suggested this be done through the
General Secretary.

General Secretary. Denis Hogan will act as
General Secretary from 25 May until 5th
August during the absence of John Rogers in
the UK and Europe.

DSIR BIOTECHNOLOGY DELEGATIONTO
JAPAN

DSIR wish to fearn of organisations inter-
ested in joining 10-12 senior scientists, three
of whom will be fram DSIR, to make contact
with Japanese company and government
waorkers in developmental biotechnology.

Genetic manipulation of organisms of
industrial importance, enzyme and pratein
technology, microbial fermentation systems,
plant and animal tissue and suspension cul-
ture systems, and the use of computers in

these biotechnological processes, are pro-
posed as specific topics for attention.

The 10-14 day visit in April-May 1986 will
cost about $5,500 per person. NZIC members
interested in joining this delegation should
write to Dr J. G. Robertson, Applied Biochem-
istry Division, DSIR, Private Bag, Patmerston
North offering contacts and noting places in
Japan they prefer to visit, Formal invitations
will be issued later to joint the delegation.

DEADLINE FOR SHELL AND ESSAY PRIZES
Council has postponed the deadline for
entries for the Shell and Essay Prizes to 31
July. Entries should be sent to the Registrar,
Box 29-183, Christchurch,

INTERNATIONAL

CHEMISTRY

FACS. Dr H. J. K. Powell of the Chemistry
Department, University of Canterbury, repre-
sented Council at the 3rd Biennial Assembly
of the Federation of Asian Chemical Socie-
ties. This was presided over by Dr M. H.
Hnoosh of Iraq in Singapore during the Asian
Chemical Congress 8-11 April.

Professor H. H. Huang of Singapore was
elected President of the Executive Commit-
tee of FACS and Professor Sang Up Choi of
Korea as President-Elect. The 4th Biennial
Assembly will be held in Seoul, Korea, late
June 1987,

The Papua New Guinea Institute of Chem-
istry and the Brunei Chemical Society were
admitted to FACS which now has 20
members. All were represented at Singapore.

The Asian Network on Analyticil and Inor-
ganic Chemistry (ANAIC), sponsored by
FACS and supported by UNESCO, held its
first regional seminar and the Inaugural
Board Meeting in Singapore on 10 April. Dr
Powell represented NZIC.

Professor Arthur Campbell has accepted
nomination as the analytical chemisttoactas
one of NZIC’s two conlact persons an the
Board of ANAIC. Aninorganic chemistis also
to be nominated.

RAC! — Eighth Analytical Division Confer-
ence. Kip Powell represented NZIC at the
Eighth Australian Symposium on Analytical
Chemistry held in Melbourne 15-19 April.

RACI-NZIC Joint Conference, Atits meeting
in February Council considered a suggestion
from the RAC! that a joint Conference be held
in 1988 to mark Australia's Bicentenary.
Council expressed a preference for Hobart as
avenue early in 1988 and suggested a number
of topics for the programme.

A firm proposal was received in May from
RACI for a RACI-NZIC Bicentenary Confer-
ence in Hobart during the week 19-25 Janu-
ary 1988. Council has been asked to appointa
liaison secretary to work with the President of
the Tasmanian Branch of the RACI regarding
arganisation and development.

Members are asked to comment on the
proposed date of the Conference. Members
who propose to attend — families are wel-
come — are asked to advise the General
Secretary by 1 Augus! and to indicate their
preference for University/Wrest Point/Motel
accommodation.
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INTERNATIONAL
CHEMISTRY:

NZIC-RAC| Visiting Speaker Award. The
holder of the 1985 Award, Dr Charles Barnes,
will be visiting Auckland, Hamilton, Palmer-
ston North, Wellingtan, Christchurch, Dunedin
and Invercargill 15-27 June.

His address "Chemical Adventure in Bio-
technology” will describe work by Biotech-
nology Australia Pty Ltd. Topics included are
genetic engineering a vaccine for necnatal
diarrhoea, bacterial leaching of sulphide
minerals, structure of an antibiotic and gene/
peptide synthesis.

The RACI and NZIC Councils have agreed
that selection for this award will be made in
August. This will allow NZIC Branches to
include the 1887 Visiting Speaker from Aus-
tralia, who will be chosen in August 1986, in
their programmes for 1987,

The Councils have also agreed to accept
nominations for these awards from members
of both RACI and NZIC each year through
their Branches. Detalfls of these proposals
which are designed to make the awards more
usetul to mermbers of both Institutes have
been sent to Branch Secretaries.

IUPAC Affillate Membership Scheme. At the
request of the Royal Society of New Zealand
and Professar Campbell, chairman of its

National Committee for Chemistry, it will be
recommended to Council that this Institute
administer the IUPAC Affiliate Membership
Scheme for our members.

This provides for NZIC members who so
wish to "belong” to IUPAC as Affiliate
Members on payment of approximately $20
NZ to cover NZIC administration and postage
costs and the $7.50 US charge for six copies
per year of Chemistry International.

Members interested in becoming Affiliate
members of IUPAC are asked to advise the
General Secretary before 1 August 1985,

J. Rogers Honorary General Secretary
12 May 1985

MEMBERSHIP:

At a meeting of Standing Committee on 16
May, the following applications and changes
in status were approved:

Fellowship:

BOYD, Peter David William, BSc{Hons) (Tas)
PhD(Monash). Chemistry Dept. University of
Auckland. (Senior Lecturer).

BROOKER, Edgar George, MSc PhD(NZ).
lvon Watkins-Dow Ltd. New Plymouth. (Chief
Research Chemist).

NELSON, Peter Edward, BSc{Hons} PhD
{Otago). Chemistry Divn, DSIR, Auckland.
{Government Analyst).

Membership:

GUMLEY, Stewart John, BSc{Hons) (Mas-
sey) D.Phil{Waikato). IC| (NZ) Ltd. Mt Maun-
ganui. {Research Chemist).

KODY, Paulus Cornelius Maria, Analystor
School, Amsterdam. Petralgas Chemicals,
NZ Ltd. (Laboratory Supervisor).
McGAVESTON, Dean Arthur, NZCS BSc.
Ruakura Agric Res Centre, Hamilton. (Super-
visor, Plant Analysis Lab.).

PRITCHARD, Nathaniel Eamas, LRIC. NZED,
Huntly. (Station Chemist),

ROWLAND, lan Arthur, BSc(Hons) (Wales)
MSc(Aberdeen). Chemistry Divn. DSIR,
Christchurch. {Scientist).

TENNENT, David James, BS¢(Hons) (Can-
tuar). Linwood High School, Christchurch.
{Teacher).

WATSON, Douglas James, BSc(Hons) PhD
{Otago). NZ Synthetic Fuels Corpn. New
Plymouth. {Chief Chemist).

WONG, Ooi, M Pharm PhD{Otago) Malaysia.
{Post-Doc Res Fellow, Kansas Un.)
McKITRICK, Karen Sue (Mrs), MAQAC. AHI
Technical Centre, Auckland (Analyst).
Graduate to Membership:

BENNETT, Adrian Francis MSc(Massey).

Building Research Assn. of NZ, Porirva
{Scientist).

BOWMAN, Nigel John, MSc{Cantuar.). DYC
Foods Ltd., Christchurch. (Plant Chemist).
CARDILE, Clay Mitcheil, NZCS BSc(Hons.
Well), Chemistry Dept. Victoria University of
Wellington (Junior Lecturer).

DENT, Barry Roy BSc{Hons. Well}, Chemis-
try Dept, Victoria University of Wellington
(PhD Student).

PURCHASE, Nigel Garth, BSc(Hons) FhD.
{Cantuar.) Coal Aesearch Assn. of NZ, Lower
Hutt (Research Chemist).

WESTON, Grant Campbell, BS¢ Dip.Tchg.
Stevens, Fitzmaurice & Pariners, Auckland.
{Laboratory Manager).

WONG, Lisa BSc, Dip.Sci(Qtago) Dental
Research Unit, MRC, Wellington (Research
Asst. and MSc. Student).

LYNDON, RexMurray, BSc., Gamlen Chemi-
cal Co (NZ) Ltd, Auckiand {Chief Chemist).
YANG, David Chin Ming, MSc.{Cantuar}. Wil-
frid Owen (NZ) Ltd, Christchurch (Senior
Chemist).

Graduate Membership:

COLLINGWOQOD, Trevor Neale BSc. Chemis-
try Dept. University of Waikato. {MSc.
Student).

OE RAADT, Anna BSc({Hons) {(Well). Chemis-
try Dept. Victoria University of Wellington.
(Ph.D. Student).

HAMILTON, Pamela Margaret, NZCS, BSc.
Chemistry Dept. University of Auckland.
{MSc. Student). :

HERRINGTON, Philip Raymond, BSc(Hons)
(Well), Chemistry Dept. Victoria University of
Wetlington. (Ph.D Student)

SIRIWARDENA, Asckamali (Mrs) BSc{Hons)
(Massey). Chemistry Dept. Victoria Univer-
sity of Wellington. {(PhD. Student).

YOUNG, Leslie, MSc.(Auck). Chemistry
Dept. University of Auckland. {Teaching
Feilow)

WELSH, lan Kenneth, BSc. Dip.S¢i.(Otago).
Alliance Freezing co. Invercargill. (Bio
chemist).

Techniclan to Assoclate:

BRIGGS, Paul Murray, NZCS. Aerosol Pro-
ducts Ltd, Auckland (Production Co-
ordinator).

Deaths:

O H Keys Hon.FNZIC (Auck); W A Joiner
Hon FNZIC (Wgtn); G C Martin (Canty); HW
Crozier, Hon. FNZIC {Canterbury).
Resignation:

R A Hall, Waikato; A Haines (ex-O/8), R J
Madden, Auck; J Samundsen, Otago.

PEOPLE

Lester Stonyer, iong-time stalwart of the
Institute, is to receive a prize for the best paper
given at the Cosmetic Chemists’ Conference in
Rotoruaearlier this year. Lester's paper was on
the “Preservation of Shampeoos”. He says that
he gave the topic a humorous presentation
and was heartened by the number of people
who said they had enjoyed it (“although few
indicated that they -gained much technical
information"”).

Mr Alan Sheath has been appointed chief
chemist of Lustercid Paints Limited, the larg-
est New Zealand-owned manufacturer of
industria! coatings. Mr Sheath, 36, joined Lus-
teroid from the United Kingdom in April 1981
as an industrial chemist. In 1982 he was
appointed deputy chief chemist, and in 1983,
works chemist with responsibility for quality
control.
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Greg Stratton has shifted from NZ Farmers
Fertiliser to Johnsons Wax.

Mr Roger Harvey, has been appointed Gen-
eral Manager of the Printing and Packaging
Division of Whitcoulls Limited . Mr Harvey was
tormerly the marketing controller for New Zea-
land Industrial Gases, and holds a degree in
food technology from Massey University.

New Managing Director for Du Pont {New
Zealand) Ltd

Mr Maxwell {Max) C. Lioyd-Jones has been
appointed managing director of Du Pont (New
Zealand) Ltd, a subsidiary of E.l. Du Pont de
Nemours and Co Inc. He transferred from Du
Pont {Australia) Ltd to take up the new
appointment which became effective on Feb-
ruary 1. Mr Lloyd-Jones succeeds Mr Peter A.
Scott who has retired from the company.

Senlor Appolntments at BJN Industrial

Two senior staff appointments have been
made at the industrial division of paint and
surface coatings manufacturer BJN. The
appointments are part of a shift in orientation
for the industrial division towards more com-
plex technology and a heightened awareness
of professional industrial marketing.

Mike Lennane, who has 27 years' experience
in the industrial paint market, has been
appointed Sales Manager, Industrial Coatings
and Automotive.

John Hutchinson is Sales Manager, Protec-
tive Coatings and Heavy Duty Maintenance
Coatings. He is responsible for the sales of
industriai  coalings under the ‘Protection’
brand name, and ‘Torpedo’ brand marine
coatings.



BRANCH NEWS

Auckland

The President addressed a meeting of the
branch in April, on the subject "The Forestry
Industries”. He pesented a review of the his-
tory of forestry in New Zealand, followed by an
outline of the development of industries based
on the exotic forests. The economic problems
facing the industries in utilising the forests
which will mature by the end of the century
were also discussed. Mr Mackney also raised
the question of recruitment of new members to
the Institute, a subject which engendered
much discussion.

Walkato

Alan Mackney gave his Presidential Address
ata very well attended meeting of the branchin
March. (See above). Alsoc at the meeting, Dr
Don Llewellyn was presented with an Honor-
ary Fellowship of the Institute, and J.E. Allan
Memorial Prizes were presented to the joint
winners Mark Plant and Leslie Arnold, the best
2nd year chemistry students at the University
of Waikato in 1984,

Dr Terry Fullerton, Forest Research Insti-
tute, Rotorua, described “The Development of
Catalysts for Alkaline Pulping Processes™ at
the April branch meeting. Reactions of orga-
nometallic complexes with lignin model com-
pounds were investigated and the discovery
was made that simple reducing sugars are
capable of promoting the lignin cleavage reac-
tion which is believed to be primarily responsi-
ble for the dissolution of lignin during pulping.
Dr fullerton discussed the mechanism by
which this is believed to occur and the implica-
tions which these results may have on the
development of new pulping catalysts.

Manawatu

The Branch's prizes for the best students of
300 level chemistry and of biochemistry at
Massey University were presented to Caroline
Colvllle and Fraser Fleming respectively, by Mr
Alan Mackney when he visited the Branch on
14 March.

The Institute’s Shell Industrial Chemistry
Prize for 1984 was presented to Dr John Ayres
{Department of Chemistry and Biochemistry,
Massey University) by Mr Grabam Wilsen,
Technical Service Manager of Shell (NZ) Hold-
ing Co. Ltd., at a Branchmeetingon 1 April. Dr
Ayres then addressed the meeting on the sub-
ject: “Troubleshooting in Protein Purification
by lon Exchange”, in which he described the
development of ion exchange chromato-
graphy from applications of the softenihg of
water to protein purification. Particblar
emphasis was placed on the developmerit and
use of the Grant Resin for the clean-up of meat
works' waste, and the recent development of
high capacity cellulose resins by Dr Ayres,

“The Use of Drugs to Treat Cancer: Where
Are We After Fifty Years?" was the subject ofan
address given by Dr Bill Denny of the Cancer
Research Laboratory, University of Auckland
School of Medicine, to a Branch meeting on 30
April. Dr Denny discussed the use of drugs in
cancer therapy under three headings: 1. Why
use drugs to treat cancer? 2. Why aren’t they
very effective? and 3. What's being done to
improve them? He described the development
of various drugs, problems of their application
to the different forms of cancer, in particular
solid tumours, and current work, both in New
Zealand and overseas, aimed at producing
more selective and less toxic drugs.

Welllngton

The Presidenttal address was delivered to a
meeting of the branch in March. Mr Mackney
spoke on A Growth Strategy for New Zealand;
The Need for Innovation.” In this address Mr
Mackney discussed recent proposals concern-
ing growth opportunities in New Zealand, and
drew attention to the need for consistent and
far-sighted general economic policies to per-
mit planning for the future. The support pro-
vided by both Government and private sector
agencies towards R&D was examined and
compared with that in other countries.

The April branch meeting was addressed by
Dr Ken Mackenzie of the Chemistry Division,
DSIR. Dr Mackenzie described the labour

intensive research done in China, e.9. in one
thermocalorific experiment there were 40
reaction vessels during the test, 40technicians
would be positioned at each bath each reading
and recording results of one thermometer.
Although the research buildings were dilapi-
dated Dr Mackenzie was impressed with the
practical and advanced research done in
ceramics and how quickly the research was
applied. He contrasted the research done in
Japan where vast amounts of money and latest
equipment means the Japanese are doing
fundamental research. At one of the larger
research institutes each research group was
required to finish the research topic they had
chosen at the end of five years, then they
would move onto another one. Mackenzie fin-
ished the evening on a light note describing
the eating of the famous Peking Duck where all
the parts of the duck are served up in different
dishes.

The following students have been awarded
the Wellington Branch prizes for study at Vic-
toria University of Wellington: S.1.D. Barrett
{Chem 100), K.A. Larking (Chem 200), R.J.
Collier {Chem 300), S.L. Davles {Biochemn
201), and F.M. Foster (Biochem 300).

Canterbury

In April, Dr Wayne Temple talked to the
Branch and the N.Z. Association of Clinical
Biochemists about the types of information
available at the N.Z. Poisons Information Cen-
tre in Dunedin and their efforts tocomputerise
it.

Otago

Assoc. Prof. Jim Simpson from the Univer-
sity Chemistry Department lectured to a meet-
ing of the Branch in April. His topic was, “X-ray
Crystal Structure Determination — & “Rou-
tine” Analytical Procedure?”.

On the schools scene, a Science Quiz was
held at Moreau College, Dunedin on Friday,
26th April. Fifteen teams from high schools in
Dunedin and Central Otago togk part. The
finalists were teams from Kings, Queens and
Logan Park High Schools and The Taieri High
School, the winners ultimately being the team
from Logan Park High School. They received
cash prizes from the Bank of New Zealand who
sponsored the quiz.

GENERAL NEWS

A.C. KENNETT

MEMORIAL

AWARD

Nominations are now open for this year's
A.C. Kennett Memorial Award, which will apply
for work presented or published during the 12
manths ending July 31. Full details of the con-
ditions for the Award were published in Chem-
istry in NZ, 48, 64, (1984).

JUPAC
DOCUMENTS

Table of Atomic Weights to Four Signlificant
Figures

This table has been specially prepared by
IUPAC for use in secondary schools. Copies
are available from Professor D.J. Waddington,
Department of Chemistry, University of New
York, Heslington, York, YO1 50D, UK.

Provislonal Recommendations

IUPAC is seeking comments on the follow-
ing documents: Reporting Data on absorption
from solution at the solid/solution interface;
Specifications for Infrared Reference Spectra
of Molecules in the Vapor Phase; A Descriptive
Classification of the Electron Spectroscopies.

The Editor has copies of the summaries of
these documents, which arealso printed from
time to time in Chemistry International. Full
copies of the recommendations are available
from: Prof. Huang Hsing Hua, The Singapore
National Institute of Chemistry, ¢/o Chemistry
Department, National University of Singapore,
Lower Kent Ridge Road, Singapore 0511,

Wanted

Dr Ruth Fergusen, of the School of Phar-
macy, CIT, Heretaunga (Private Bag, Tren-
tham) is scouring the country for a Zeta meter,
used for measuring the zeta potential on sus-
pended particles. This is needed for use in
student teaching laboratories, and age and
condition (possibly} not important. So, any of
you readers who just happen to have one of
these cluttering up your benches, and ‘just
begging 1o be let loose on a few suspended
particles, telephone Ruth on Wellingtan 288-
169, ext 846.

[CONFERENCES

1986 NZIC/NZBS Annual Conference
1986 10th Conference of the A & NZ Soclety for
Mass Spectrometry

The NZIC/NZBS Annual Conference will be

held in Dunedin, Monday, August 25— Thurs-
day, August 28, 1986. The Conference theme
will be Applications of Modern Instrumenta-
tion. There will be a one day Symposium on
Applications of Nuctear Magnetic Resonance
Spectroscopy on Monday, August 25.

The Australian and New Zealand Society for
Mass Spectrometry will also hold its meetings
in Dunedin starting with an evening meeting
on Tuesday, August 26 and closing with the
afternoon session on Friday, August 29. Ajoint
ANZMS/NZIC/NZBS Symposium on Applica-
tions of Mass Spectrometry will be held on
Wednesday, August 27.

Those interested in both the NZIC/NZBS
and the ANZSMS meetings will be able to
appiy for a joint registration.

Secretary for both conferences is: Dr J.F.
Cutfield, Department of Biochemistry, Univer-
sity of Otago, Dunedin, New Zealand.

Australasian Corrosion Assoclation — one-
day symposium on Process Industry Corro-
sion, 18 July, 1985, Auckland.

This Symposium is being held to outline
some of the corrosion problems faced by pro-
cess industry staff, and to discuss the strate-
gies available to help avoid the recurrence of
these problems.

Symposium Convenor: L. H. Boulton, PO.
Box 5961, Auckland. Tel: (9) 34-116.
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WHAT IS THE IATROSCAN?

A combination of thin layer chromatography and quantitation by flame ionisation detector and optional
flame thermionic detector.

WHAT WILL THE IATROSCAN DO FOR ME?

Quantitative analysis of fats, oils, greases, emulsions, surfactants, lubricants, anti-oxidants, polymers, fuel
oils, biologicals.

It can be used for screening, fingerprinting, characterising, in Q.A., making M.W. determinations or
simply as a research tool.

WHY USE THE IATROSCAN?

Sampies need not be GC volatile, UV absorbing, fluorescent or derivatised. Iatroscan methods are,
however, compatible with GC, HPLC and standard TLC methods.

WHAT OTHER BENEFITS DO I GET?

Small Sample Size — 1 ul, loading from 2-30 ug

100 Analyses from each $20.00 Chromarod

Multi-phase solvent development of complex mixtures

10 Samples quantitated in 10 minutes

Programmed Pyrolysis of selected components allowing subsequent redevelopment of those remaining on column
No edge effects from flat pilates

Minimal solvent usage — 0.5 mm’ Rod Volume
Universal response to all organics with F.I.D.

Specific response to nitrogen and halogens with F.T.I.D.
Sensitivity of 107gm with F.I.D.

Sensitivity of 10°gm for N-compounds with F.T.L.D.
Large base of published methods

IATROSCAN SHOWN WITH OPTIONAL DET 5000 FLAME THERMIONIC DETECTOR

Send today for more information and a summary of major references to the use of the latroscan

S) WILTON INSTRUMENTS

@ A division of SMITH BIOLAB LIMITED

P.O. Box 31-044, Lower Hutt, Phone: 697-099
Private Bag, Auckland 9, Phone: 483-039
P.O. Box 1813, Christchurch, Phone: 63-661
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UNIVERSITY NEWS

Overseas Visitors

A number of distinguished chemists have
visited chemistry departments throughout the
country over the past four months, presenting
lectures both within the universities and to
-meetings of some of the Branches of NZIC as
well. Amongst these visitors were:

Protessor J.P. Collman from Stanford Uni-
versity in the U.S.A. Prof. Collman researches
in the field 'of organometallic chemistry and
has a particular interest in the chemistry of
oxygen transport by myoglobin-like Fe(ll)
porphyrins, and of oxygen utilisation by the
oxygenase enzyme — cytochrome P-450. He
lectured on “Fundamerdal Analogues of
Cytochrome P-450", and “The Structural
Chemistry of Multiple Metal-Metal Bonded
Porphyrin Dimers.”

Professor Max Herberhold, from the Univer-
sity of Bayreuth in Bavaria, who gave seminars
entitled, - “Stabilisation of Small Sulphur-
containing Molecules in Transition Metal
Complexes”. He is the author of & two-volume
monograph on mono-olefin pi complexes of
transition metals, and has wide research inter-
ests which also embrace the chemistry of
sulphur-nitrogen compounds and the synthe-
sis of ferroceny! compounds.

Protessor Ron E. Hester from the University
of York recognised principally for his contribu-
tions to Raman and infrared spectroscopy of
short-lived reaction intermediates by using
high powered pulses of radiation of very short
duration from excimer UV, lasers. The title of
his lecture was “Spectroscopic Studies of

Photochemical and Electrochemical Reaction- 1

Intermediates”.

Cancer Research, Auckland

Dr Blll Denny is to be a plenary lecturer at
the 4th RAC! National Conference on Medici-
nal and Agricultural Cheristry in Melbourne
during May.

Waikato

Dr Malcotm Carr and Ms Valda Kirkwood
{Teaching Fellow) have prepared a position
paper on internal assessment of laboratory
work in 7th Farm chemistry for distribution to
all schools by the Universities Entrance Board,
{the revised prescription proposes 20% inter-
nally assessed laboratory work). Dr Carr is

joint Director (with Dr R.J. Osborne — Phys-

ics) of a three-year research project, funded by
the Department of Education, to investigate
learming about and teaching about energy in
primary and secondary schools — the Learn-
ing in Science; Energy Project.

'

Canterbury

The University of Canterbury Chemistry
Departmentand Chemistry Division, DSIR, are
jointly funding the purchase of a Kratos MS80
gas chromatograph — mass spectrometer sys-
tem. The instrument, which will have facilities
for capillary GCMS, chemical ionisation, and
fast-atorn bombardment, will be installed later
this year, and a data system will be added
during 1386.

Professor Leon Phillips has been awarded a
contract by DSIR for research on the analysis
and monitoring of anaesthetic gas mixtures.

i

Otago

Four membaers of the Chemistry Department
recently talked about their research activities
on radio. Assoc. Prof. David Fenby introduced
the programme in which Prol. PK. Grant
spoke on the chemistry of perfume com-
pounds, Prof. B.H. Robinson discussed orga-
nometallic catalysts for the oilindustry, Assoc.
Prof. D.J. Brasch talked about his studies of
polysaccharides extracted from seaweeds,
and Dr K.A. Hunter talked aout the estimation
of trace metal contents of natural waters.

In May, a one-day symposium on the Chem-

ical Analysis of Water will be held in the Chem-
istry Department in association with TELARC.
Speakers will include Dr J.M. Robertson
(Government Analyst with the DSIR in Christ-
church}, Dr E.T.J. Bathurst (Head of the Water
Section at the DSIR in Christchurch), Dr J.B.
Macasklll from the Hamitton Science Centre,
Mr L.R. McKenzle from the Southland Catch-
ment Board, and Dr J.M. Garside {Director of
TELARC in Auckland}.

Dr Richard Beyer, formerly a student in the
Nutrition Oepartment, has returned from a
post with the Australian Armed Forces Food
Research Institute in Tasmania to a lecturing
position in the School of Home Science's
Foods Department. Richard plans to continue
his research on polysaccharide gums.

Dr Don Ferry, of the M.R.C. Toxicology Unit,
returned early this year after 15 months on
study leave in the Division of Clinical Pharma-
cology at the University of North Carolina. He
collaborated in studies on in vivo and in vitro
pharmacokinetics of several drugs.

The Department of Biochemistry welcomes

' two visitors who have arrived this Autumn, Dr

Brian Catley is from the Department of Brew-
ing and Biclogical Sciences, Heriot-Watt Uni-
versity in Edinburgh. He is interested in the
synthesis of the cell wall glugans of Candida
albicans and will be joining Dr Sullivan's group
during his six-month stay. Dr Berthold
Kasiner, from the Max Planck Instilute for
Molecular Genetics in Berlin, is a recipientofa
Feodor Lynen Fellowship from the Alexander
von Humboldt Foundation and a University of
Otago Postdoctoral Fellowship. Dr Kastner is
an immuno-electron microscopist who has
developed novel techniques to determine the
orientation of subunits in macromolecular
complexes. He has worked specifically with
the ribosome, and will spend a year in the
research group of Dr Warren Tate. They will be
attempting to map where the polypeptide
chain release factor binds to the ribosome dur-
ing protein synthesis.

From the Pharmacy Department, Head of
Department, Prof. D.G. Perrier will be leaving
in December to become Dean of Pharmacy at
the University of Toronto in Canada. He will
have been at Otagoe for a little over three years.
Richard J. Prankerd has now completed his
Ph.D. while working under Dr R,H. McKeown.
He will now proceed to postdoctoral studies in
pharmaceutical chemistry with Prof. V. Stella
at the University of Kansas in the U.S.A. Dr
McKeown will present papers at the R.A.C.L's
Division of Medicinal and Agricultural Chemis-
try 4th Naticnal Conference to be held at
Lorne, Victoria, in May.

GOVERNMENT DEPARTMENTS &
RESEARCH INSTITUTES

FOREST RESEARCH INSTITUTE

Dr Terry Fullerton has been awarded a Gen-
dron Fellowship by the Pulp andlnstitute of
Canada in Montreal to enable him to spend six
months at the Institute later this year. While
there he will study the interactions that occur
between carbohydrates and lignin during
pulping with the objective of using this infor-
mation to improve existing pulping processes
and develop new ones.

Wheat Research Institute
DrHoward Dengate leftin May to take up the

position of Director of the NSW Depariment of
Agriculture’s Agricultural Research Institute at
Wagga Wagga.

MAF, Ruakura Agricultural Research Centre

Dr Denis Lauren will be on leave in Canada
for 12 months from the end of May. He will
spend this time at the Chemistry and Biclogy
Research Institute of Agriculture Canada in
Ottawa. Dr Lauren will be part of a combined
research team from Agriculture Canada and
Carleton University involved in the isolation
and structural characterisation of mycotoxins

and secondary melabolites from Fusarium
fungal species. He will also attend a Gordon
Research Conference an Trichothecenes and
present data on techniques for carotinoid
analysis by HPLG at the annual cenference of
the Asscciation of Ofticial Analytical Chem-
ists. Major travel funding for Dr Lauren's trip
has come from the Stapledon Memorial Trust
in England, the Trimble Agricultural Research
Fund, and also the Corday-Morgan Memorial
Fund to cover additional travel to visit ICl
research facilities in England.

Cont. on p.7T6
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Bullding Research Assn

P.K. Foster is attending a meeting of the
board of the Council for Internationa! Building
Research and Documentation (CIB) in Mos-
cow on 16 and 17 May. He is returning to New
Zealand the foltowing week through Beljing to
make contact with the China Academy of
Building Research.

Health Department, NECAL

The National Environmental Chemistry and
Acoustics Laboratory was officially opened by
the Minister of Health, Dr Bassett in March of
this year. Although occupation of the building
was completed during 1984, the opening was
delayed by the snap election. {Fortunately, the
official plaque was not prepared until the elec-
tion result was known).

The building finally brings together all of the
various sections of NECAL on the one site —
chemistry, electro-acoustics, engineering,
library, and administration. The Northern
Region Air Pollution Contral Group, and the
Regional Noise Engineer are also housed on
the site. )

The chemical activities of NECAL are in the
areas of air pollution monitoring, industrial
hygiene, hazardous waste disposal, and
general areas of environmental chemistry as
they relate to public health.

D.S.L.R. Applled Biochemistry Division:

Mr Martin Hunt was awarded the Institute's
prize for the student obtaining top marks in the
AAVA Chemistry V NZCS examinations for
1884. Since joining the Division in 1981 Mr
Hunt has been involved in a wide variety of
projects, as well as working in the Division's
Analytical Laboratory for a year.

DrWarren Holloway has taken up a postdoc-
toral fellowship at the Chemistry Department,
Faculty of Science at the Australian National
University, Canberra. The position is sup-

ported by the Australian Centre for Interna-
tional Agricultural Research and is concerned
with the improvement of the staple food crops
and the nutritional status of the pecples of the
South Pacific.

DSIR, Chemistry Division, Gracefield

Dr A.R. Galnsford visited Melbourne during
April to attend the Eighth R.A.C.I. Analytical
Chemistry Conference. While he was in Aus-
tralia Dr Gainsford also visited a number of
organisations where A.R.L. Optical Emission
Spectrometers are used as primary analytical
equipment.

Dr G.J. Galnsford attended a computing
school and the Crystal XV Conference in Ade-
laide, organised by the Society for Crystallo-
agraphers in Australia. He also visited other
organisations in Sydney, Canberra and Mel-
bourne to look at computer systems; particu-
larly those with interactive graphics.

Dr N.B. Milestone is spending the next year
atthe Brookhaven National Laboratory in New
York where he will be studying the durability of
geothermal well grouting systems. Neil will be
investigating systems which will withstand
high temperature and acidic conditions, some
of the factors contributing to the problems
encountered in the new geothermal develop-
ment at Ohaaki.

Dr N.K. McCallum has transferred from the
Natural Products section to the Drugs and
Alcohol section at Gracefield.

The Food section at Chemistry Division has

recently installed a Hewlett-Packard 59708 .

Mass Selective Detector. This instrument will
be used to detect trace contaminants, particu-
larly TCD Dioxin in the environment and in
food samples,

Dr G.J. Sutherland has returned to the
Drugs and Alcohol section after working for
seven months in the Laboratory of the
Government Chemist in London. At the LGC
Graham examined methods for the examina-
tion of illicit heroin as an aid to the identifica-

tion of batches or country of origin.

Dr L.P. Aldridge has recently returned to
Chemistry Division after a year visiting the
Institut fur Physik, Medizinische, Hochschule,
in Lubeck, West Germany. In Germany Laurie
calculated spectral parameters for ferrous and
ferric ions in minerals using extended Huckel
and Multiple Scattering X-L molecular orbital
methods. He recently attended the Interna-
tional Workshop on 'The Theoretical
Approaches o the Description of the Elec-
tronic Structures of Transition Metal Com-
pounds’ at San Miniato near Florence in Italy,

Chemistry Division Seminar on Cementitious
Materials

Thirty-nine participants from industry,
MOWD, Research Associations and Chemis-
try Division attended an all day seminar on the
23rd April to discuss current work in the field of
cementitious materials.

Talks were given on current work at the
Building Research Association of N.Z. by Dr
Sharman, at the N.Z. Concrete Research
Association by Mr Gaerty and the Central
Laboratories of the MOWD by Mr Smith. The
seminar was opened by Dr Leary, Director of
Chemistry Division, and a general overview of
past and present research activities in the Div-
ision was given by Dr Bibby. The two technical
speakers from Chemistry Division, DSIR were
Mr StJohn who spoke on Petrography and the
Durability of Concrete and Dr Mitestone who
reviewed the Division's work in Cement
Chemistry.

Chemistry Division, Christchurch

Dr Mike Taylor is leaving on 13 June to
spend 15 months in the Forensic Science
Laboratory in London working on computer
based methods for analysing physical evi-
dence from crime scenes.

Dr John Bathurst attended the RACI Analyt-
ical Conference in Melbourne in April and
visited other water laboratories in Melbourne
and Adelaide.

SAFETY
Guidelines to

Chemical
Safety

There are three routes by which chemicals

- may enter the body: skin contact and absorp-

tion, ingestion, and inhalation. In the work-
place the first two of these are relatively easy to
cantrol, the third presents more difficulties.
Inhalation of airborne vapours can be con-
trolled by means such as ventilation, the use of
some form of respirator or breathing appara-
tus, or substitution of a less hazardous mate-
rial. But before such steps are taken, how can
we tell whether they are really necessary?
Threshold Limit Values (TLVs)

TLVs ars the criteria used in this country as
guidelines for exposure to airborne contami-
nants in the workplace. Published annually by
the Department of Health, these are based on,
with minor modifications, exposure limits
established by the American Conference of
Governmental and Industrial Hygienists in the
USA. Copies of tables of the TLVs are readily
available from District Offices of the Depart-
ment, and their interpretation and use are fully
explained in the TLY booklet.

Knowledge of the TLV for a particutar chem-
ical does not tell us whether that limit will be
exceeded in a particular situation. There is
only one way that can be determined — by
measurement of the airborne concentration.
This will be the subject of a future article in this
series. There are however two other indices
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t_hat one can use to at least get a “feel” for the
likely probability that a hazard will exist or not.
Odour

In some cases odour can provide a reliable
indication of the concentration of a vapour in
air, although it should be recognised that sen-
sitivity to odours can vary between individuals.
There are a number of tabulations of odour
datain the literature — two of the most exten-
sive being Vershueren, Handbook of Enviran-
mental Dala on Qrganic Chemicals — 2nd edn,
New York: Van Nostrand Reinhold, 1977, and
Amoore and Hautala, J. App. Toxicol, 3, 272,
(1983).

The most reliable use of odour data will
apply when the threshold of perception is less
than the TLV. If one cannot smell the chemical,
the concentration in air is probably quite safe.
Conversely, if the TLV is less than the odour
threshold, detection of an odour indicates an
unsafe concentration.

Two additional points should be recognised.
One cannot readily judge concentrations
above the adour threshold, and, with a number
of chemicals the sense of smell may be
anaesthetised by exposure (HpS being the
prime example). Mixtures of chemicals may
also present special problems.

Vapour Hazard Index

A number of authors have attempted to
relate the degree of vapour hazard from a
chemical to a combination of the TLV and the
liguid vapour pressure. The rationale is that
the vapour pressure is indicative of the rate at
which the material evaporates, and therefore
the relative ease with which it will attain any
concentration in the air. This concept was
raised &s far back as 1959 in an approach to
recommending face velocities for laboratory

fume hoods (J.E. Peterson, Ind. Hygiene J.,
259, (1959)), and again in 1963 in a paper on
ventilation requirements for the oven-curing of
surface coating materials (J.F. Boyle, N.P
Novak, Ind. Hygiene J., 606, (1963} ). More
recent publications have included those by
Reed and Scala (Paint, Qil and Colour J., 778,
(1971) ), Meadows (Processing, 13, (1976) ),
Pitt (Chem. and Ind., 804, (1982} ), and
Popendorf (Am. Ind. Hygiene Assn. J., 45,719
{1984) ).

In principle the concept seems guite reaso-
nable, and allows a useful ranking of the rela-
tive degree of hazard from a range of materials.
However, as pointed out by Coker (Chem. and
Ind., 91, (1983) ) there are some pitfalls: “TLVs
are notintended as a relative index of hazard or
toxicity. (They) are set for a variety of ditferent
toxic effects, some for acute reactions such as
irritation, some for chronic effects such as
damage to body organs and cancers, and
some to prevent allergic sensitisation.” In addi-
tion, evaporation of a material may well be
influenced by the way in which itis used (e.g.
high temperatures, increased air movement,
thin films, aeroso! generation) and may not
follow the simple behaviour predicted by
vapour pressure data. The presence of a mix-
ture of chemicals will also produce
complications.

The use of a vapour hazard index is probably
quite acceptable if one confines the applica-
tion to groups of related chemicals with similar
toxic affects. It can serve as a pointer to the
substitution of a "safer” material, and would
allow one to predict changes in ventilation
requirements in a “known” system.

{Note: copies of most of the papers referred
to above are available on request.)

Bruce Graham
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INFRARED SPECTROSCOPY — WHAT'S

AVAILABLE?

A.C. Herd, Auckland Techni

Once again it is necessary to commence an
intrumental overview with the statement that
there is insufficient space to do justice 1o the
wide range of instruments, applications, data
handling methods, and acccessories available
on the New Zealand infrared scene. |nterested
readers wishing further information are invited
to use the reader reply card or to contact the
listed agents directly {but please give Chemis-
try in New Zealand a mention). For those who
have ignored the IR scene for a year or so, be
prepared for a shock, Fourier Transform IR is
just one of a number of advances that have
come to fruition in the last few years. Until
recently, seen as a technique that had passed
its best years, in 1983 infrared spectroscopy
was referred to as “the most nearly universally
useful of all instrumental techniques.”

Dispersive Systems

Conventional grating or filter spectrometers
are facing a considerable challenge from FTIR
but parlly because of this competition are
marked|ly improving in quality and are compet-
ing effectively on a cost basis and in most
analytical applications.

Jasco — NZ agents Watson Victor Lid, circle

on the reader reply card. Looking very
unlike the first Jasco spectrophotometer | ever
used, a battleship grey monstrosity in the
bowels of Tokyo University, Jasco offer a
number of models, the IR-810 which is a ratio-
recording instrument measuring over 4000-
400cm™ (Figure 1). Model A-702 is a high per-
formance model with a resolution of belter
than 0.25 ¢m™ at 1000cm ™. The model A-100is
an economical instrument for quality control,
student use etc. A Jasco data system is also
available for automatic baseline correction,
differential spectra etg.

" Figure 1. The Jasco 1R-810.

Phillps — Sold and serviced by Philips NZ Ltd,
circle 17 on the reader reply card. The SP3
seties of ratio-recording instruments has fast
pyro-electric detectors and high emissivity
sources, Data processors and data .control
consoles (Fig 2) are also available. The PUSS10
and PU9520 series offer high resclution ratio
recording down to 200cm™.

s e e
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Figure 2. The Philips SP3-080 Data Control
Console.

Perkin Elmer — New Zealand agents John
Morris Scientific Ltd, circle 18 on the reader
reply card. Perkin Elmer have a large number
of models, the 983 G has a wavelength range
5000-180cm™, stores two complete spectra
and has built in data handling. The 780 series
has background correction, four slit programs,
allows the storage of up to ten analytical
parameters, and features pre-sample chop-
ping on the 783. Samples, particularly polymer
films can experience sufficient heating for the
resulting emission to cause significant errors
atlonger wavelengths with strongly absorbing
samples. Pre-sample chopping eliminates this
problem (Fig 3). The 1400 series i$ again ratio
recording with ordinate scale expansion and
automatic gain set. They are based on the 1300
series, double beam optical null units with
microprocessor control. Perkin Elmer also
offer the 710B, a low ¢ost instrument for rou-
tine use.
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Figure 3. The effect of pre-sample chopp:'ng' on
the Perkin Elmer 783,

cal Institute

Shimadzu — NZ agents Sci-Med NZ Ltd, circle

19 on the reader reply card. The Shimadzu
IR-435 has a parallel head printer which give
simultaneous spectrum and frame printout. A
built-in data processor accommodates seven
files, each of which holds 1000 peint data. Qut-
put signals can also be processed directly and
instrumental parameters are stored in backup
memory.

Fourler Transform Systems

Although not fully supporting a 1983 predic-
tion that grating instruments will be entirely
superceded by FTIR systems, the Analytical
Chemistry's 1984 Fundamental Reviews notes
that ali U.S. manufacturers of dispersive
instruments now have an FTIR product line,
and one of them has stopped manufacturing
dispersive instruments entirely. A number of
commercial FTIR spectrometers can produce
a complete IR spectrum on a video screen at
2-4cm™ resolution and with a S/N ratio of 500-
1000:1 Yess than half a minute from the time of
introduction of the sample,

Bruker — NZ agents Sci-Med NZ Lid, circle
20 on the readet reply card. This West Ger-
man company manufactures a range of FTIR
spectrometers. The IFS-45 is a bench-top
model for routine application, a single beam
instrument, it ratios the measured sample
spectrum against a stored background. Model
IFS-85 (see Fig 4) is an applications orientated
instrument designed with automation in mind.
It is also suitable for GC-IR and HPLC-IR work.
The IFS-100 series is the research FTIR spec-
trometer line, fully automated so that change-
over of beamsplitters, sources, apertures etc
can be controlled by computer command.

Figure 4. The Bruker IFS 85 FTIR.

Mattson Instruments — NZ agents Advanced
Electronics Lid, (supported by Matison
Instruments in Australia), circle 21 on the
reader reply card. The Sirius 100 FTIR claimsa
resolution of 0.125 ¢m™ and a variety of beam
splitter and detector combinations enable
operation over the range 25000 1o 10 wave
numbers. The Cygnus 25, like its sophisticated
stablemate has been designed with a large
sample space so that with the addition of .
removable pre-aligned optics. technigues
such as ATR are not forced into unfavourable
configurations.
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- Figure 5. Mattson Instruments’ Sirius 100.

Nicolet— NZ agents, Watson Victor Ltd, circle

9 onthe reader reply card. A Nicolet FTIR
spectrophotometer featured on the front cover
of Chemistry in New Zealand in October 1982
(Fig 6) and Nicolet claims to have installed
more FTIR instruments in more laboratories
world-wide than any other manufacturer. The
wide range of models extends from the com-
pact, economical 5MX to the high perfor-
mance 170SX with spectral resolution to
0.06cm™.

Figure 6. The Nicolet 5MX.

Perkin-Elmer — John Morris Scientific Ltd,
circle 10 on the reader reply card. There are
two series of FTIR spectrophotometers trom
Perkin Elmer, the 1800 series, and the 1700
saries (See Fig 7).

Speclal IR Applications

I) Milk Analysers — Foas Electrie, NZ agents
Watson Victor Lid, circle 11 on the reader
reply card. Foss market a range of Milko-Scan
automated instruments that utilise infrared to
analyse milk products for fat, protein, lactose
and water and for calculating total sotids and
non solids fat (Fig 8). The systems are single
beam, using filters to choose suitable sample
and background wavelengths.

i1} Amblent Air Analysers — Miran, W. Arthur
Fisher Ltd are agents for the Foxboro Miran
infrared ambient air analysers. Mention of the
Miran range was made in the feature on Porta-
ble Gas Detection Methods in the August 1984
issue of Chemistry in New Zealand. The range
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includes the 101 Specific Vapour Analyser, fac-
tory calibrated for the measurement of a single
vapour, the portable Miran 1B with liquid crys-
tat display, the computing Miran 80 and the
microcomputer controlled Miran 980A (Fig 9).

m Foss.

20 METRE GAS CELL WITH ADJUSTADLE PATHLENGTH
LGHT EMITTING DIOCE {LED) OrSPAY
PAESSURE-SENSITWVE KEYBOARD

ILASSEH_E FOR PROGRAM STORAGE
Figure 9. The Miran 980A Ambient Air
Analyser,

ill} Neer Infrared — Dickey-john, marketed by
Watson Victor Ltd, circle 12 on the reader
reply card. Two instruments, the Instalab 800
and 800, utilise reflectance measurements in
the near infrared (750 to 2500 nm). Solid or
semisolid samples can be measured and the
instruments are calibrated against a range of
representative samples of the material to be
tested. Initially used by the food industry, it is
increasingly finding applications in areas such
as pharmaceutical, petroleum and cosmetic
manufacturing.

Accessories
i IR Chromatography Detectors Several FTIR
spectrometers allow for connectiontoa GC or
LC system. Nicolet's GC-IR package for
example, shows a series of IR spectra in real-
time as the GC run proceeds (Figure 10). Matt-
son’s Cryolect approaches the problem in a
different way by freezing the GC eluent at 12K
on a gold collector. This method has no time
constraints on IR parameters and claims 100
times the sensitivity of GC-IR methods.

Figure 10. The colour raster dispiay of a series
of real time IR scans as a GC run proceeds.

i} Accessory Catalogs A number of manufac-
turers produce accessory catalogs, for exam-
pie the Philips catalog lists various sample
holders and windows, presses for KBr disks,
and ATR units. The Perkin Elmer accessory
catalog, as well as the more conventional
accessories mentions a diamond anvil cell
which allows IR spectra to be recorded while
the sampleis underhigh pressure, an example
of a single textile fibre pressed into a film is
given. Foxboro Wilks have a catalog which, as
might be expected, contains a large selection
of gas cells, but also windows and reflectance
attachments for a variety of spectrophotome-
ter brands.

ill} Data Processing Too much to mention,
Readily available computing power, search
facilities etc have contributed to the upswing
in IR's popularity. All manufacturers pre-
viously mentioned will supply information on
request,

iv) Applications Brochures Again the wide var-
iety makes a comprehensive survey impracti-
cal. Instead, one example which helps to show
how far IR has come since most of us puzzled
over the spectrum of an unknown organic sol-
vent. Figure 11 says it all, 1% w/v asprin in
water, the strong water absorbances sub-
tracted out, 3000 to 800 cm™ in 30 seconds on

the Perkin Elmer 1700 series.

Aspirin in water 1% wiv
MiR circle celt
30seconds dem™' TGS

f

Aspirin by subtraction i

Joon em”’

Figure 11. Asprin in water in 30 saconds.

Concluslon This brief look at the IR power
available to chemists today does not claim to
be comprehensive, just because a particular
feature is not accredited to a particular manu-
facturer does not necessarily mean it's un-
available. Contact your local branch and ask.

a0
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CC/IR ON THE PERKIN/
ELMER 1700 series

Perkin-Elmer Limited announce the availa-
bility of a major new accessory for the 1700
Series FTIR spectrometers; the 1700 SERIES
GC/FTIR INTERFACE.

The GC/FTIR Accessory consists of:
Temperature Controlled Heated Light Pipe
Temperature Controlled Transfer Line
Accessory Controller Unit
GC/FTIR Software

The accessory will run on a basic Model 1710
FTIR Spectrometer!

The ability to combine Gas Chromato-
graphy and FTIR spectroscopy offers the
chemist a unique and powerful system tor the
analysis of both simple and complex chemical
mixtures. The strengths of both analytical
techniques are brought together in an inte-
grated system. For mixture analysis the gas
chromatograph is used to separate a sample
into its individual components and the FTIR
spectrometer used to detect each component,
obtain its spectrum and identify it.

Accessory Hardware

The accessory works by splitting the GC gas
stream after the column, Part of the flow is
passed to the standard GC detector and the
bulk is passed through a heated transfer line to
the healed light pipe in the Model 1700 sample
compartment. When a peak enters the light
pipe it is detected by a unigue IR peak detec-
tion system, ils spectrum is obtained and
stored in the 1710 memory. Spectra from up to
63 peaks can be stored.

Temperature controlled Heated
Transfer Line

Acritical part ofthe GCIR accessoryisinthe
transfer of the GC ¢olumn eluant from the gas
chromatograph to the IR light pipe in the inter-
ferometer. Itis important that the transfer line
islong enough and flexible enough to connect
to a variety of gas chromatographs and be
suitably designed to minimise any adverse
effects on the chromatographic resolution. We
have adapted technology developed by the
ATD 50 to make a 1.3m long transfer line from
the GC to the heated light pipe. The line is
constructed from a 0.3mm internal diameter
de-activated quanz capillary tube running
down a nicke! sleeve. This is wrapped with a
heatling element and then surrounded with
50mm of silicone rubber insulation. The nickel
sleeve offers mechanical protection to the
quarts capillary and ensures an even tempera-
ture along the transfer line length. The operat-
ing temperature of the line is controlled froma
separate Accessory Contrel unit and sensed
by two thermocouples in contact with the
nickel steeve. Heating of the line is boosted at
its ends to ensure any heatsink etfects from
couplings are minimised, and the temperature
is controlled to within 1°C.

Temperature Controlled Light Pipe

After the transfer line the GC eluant passes
into the temperature controlled IR light pipe.
This isa miniature heated gas cell constructed
from a gold coated glass tube, 19cm x ¢.2¢cm,
held in a thermostatted oven. The light pipe
and oven are fitted in the sample compartment
of the spectrometer. Suitable transfer oplics

are used to ensure a high optica! throughput
and allow the instrument to scan routine sam-
ples while the accessory is fitted. simply
removing a mirror mount and replacing it with
a kinematically mounted sample slide. The
whole accessory can be remaved very readily
and replaced without the need for realignment.

Temperature Control Module

The accessory includes a temperature con-
trol module tor independently regulating the
transter line and light pipe temperature. The
temperature can be set in 25°C increments up
to 275°C. The control medule is also used to
set adata acquisition trigger level derived from
the F1.D. output on the chromatograph.

GC/IR SOFTWARE

The GC/IR software is on a printed circuit
board which fits into the processor unit of the
1710 and adds a further five pages to the VDU
controller screen. The software is used to set
up the data acquisition, collect the data, dis-
play the IR generated chromatogram &and
finally to review the IR spectraafter the run has
finished.

IR peak detection

The presence of a peak in the light pipe ¢can be
detected from its effect on the interferogram.
This provides a unique method of detection
and allows an “IR" generated chromatogram
to be displayed in real time on the 1710 VOU
screen.

GC peak detection

The presence of peaks in the light pipe can be
detected from the GC detector signal and a
suitable delay incorporated in the system prior
to data acquisition.

IR chromatogram

The signal from the IR peak detector is dis-
played on the VDU controlier screen during
the experimentand generates an IRchromato-
gram.

The GC/IR accessory has been designed to
work with most modern gas chromatographs
and fitting kits are available for all current
Perkin-Elmer instruments as well as a univer-
sal fitting kit. The accessory has been optim-
ised to work with a Perkin-Elmer 8300 Series
gas Chromatograph using the latest technol-
ogy in capillary columns.

The use of wide bore capillary columns
allows a combination of good chromato-
graphic resolution and higher column load-
ings to be achieved allowing detection limits of
around 100 ppm with the FR-DTGS detector.

MCT Sensilivity

Although we believe that many real analyti-
cal problems can be solved with the FR-TGS
detectors, for maximum sensitivity a narrow
band MCT detector should be used. The first
results on our own MCT detector show sensi-
tivity equal to that specified by Nicolet for the
20 SXB — not bad for the fowest cost system
available!

Miran IA for ethylene oxide monitoring

The January/February 1985 issue of the
Journal of Hospital Supply, Processing and
Distribution featured an article on the use of
the Foxborc Miran |A general-purpose gas
analyser in an American Hospital's risk man-
agement program. For further information
contact W. Arthur Fisher or circle on the
reader reply card.

SHIMADZU IR—435 INFRARED
SPECTROPHOTOMETER

Plug-in optional program unils further
enhance the versatility of the Shimadzu 1R-435
microprocessor-controlled IR spectrophoto-
meter.

The program cassette CtR-1 features:
Spectrum smoothing on either stored or real-
time spectra
First and second order derivalive spectra
(stored or real-time)

Peak detection mode: Wavenumbers and pho-
tometric values are printed out by the peaks as
they are recorded by the printer.
Accumulation mode: Allows recording of muil-
tipte scans and by attenuating the noise from
run to run, obtaining spectra with a very high
signal to noise (S/N) ratio.

The program cassette CIR-2 features:
Quantitative analysis programs — effect quan-
titative analysis of the concentration of & com-
pound ang prints out the result. Also draws a
working curve of standards with axes. — can
calculate and print out the ratio of concentra-
tions of a sample made up of two components.
— inclined baseline correction program. —
area integration program.

These program cassettes simply plug into
the front of the IR controller unit and may eas-
ily be exchanged with each other depending
on your application requirements.

These additional features neatly comple-
ment the impressive array of functions already
built into the standard |R-435 spectropho-
tometer, which include: spectral storage;
arithmetic manipulation of stored or real-time
spectral data; framing of spectra; print-out of
spectra, analysis results, and operating
parameters on the same sheet,

For further information contact Sci Med or
circle on the reader reply card.

NEW “SHORT-BEAM" INFRA-RED
TECHNOLOGY FROM FOSS ELECTRIC

In order to meet the high quality require-
ments of the modern dairy industry, an entirely
new "short beam"” infra-red technology has
been developed. The “short beam” optics of
the latest Foss Milkoscan's make it possible to
fit the entire optical system into a small, but
highly stable and sturdy box which forms the
“HEART" of the instrument. This design yields
unprecedented reproducibility and stability of
calibration. .

The compact “short beam” system con-
tained in the "HEART" of the instrumént has
reached the ultimate in simplicity. Using no
mirrors except the two conical reflectors, and
having an optical way length of only 27 cm, it
represents a dramatic departure from tradi-
tional systems using as many as ten mirrors. In
spite of its simple design, the “short beam”
system uses the proven single cell, single
beam, dual wave length Milko-Scan principle.
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WEIGH UP THE

OHAUS ALTERNATIVE IN
ELECTRONIC BALANCES.

OHAUS GALAXY.

Precision from a new perspective.

NEW FROM OHAUS — the name you will
find on more laboratory balances
than any other — comes a new family
of electronic balances that
introduces a new perspective on
precision, reliability and
convenience. ‘Galaxy’ balances
include four single range
toploading balances, two
autoranging toptoading
balances, and a full
range

analytical balance.
R8232C interfaces are
fitted as standard to all
toploading balances with

other popular interfaces
available as options.

OHAUS

THE NEW POWERHOUSE IN
ELECTRONIC BALANCES
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For more information on the OHAUS GALAXY send this

l coupon. I
NAME ................ TSR
I OCCUPATION ... I

northlop |

INSTRUMENTS & SYSTEMS LIMITED
The name for precision I

WELLINGTON PO Box 2406 Phone: 856-658 p
AUCKLAND Phone: 794-092 I
CHRISTCHURCH Phone: 488-873

N B BN N N N N N N N |

For further information circle 33 on Reader Reply Card



PRODUCT NEWS

NEW ALSEP ANALYTICAL BALANCES

E.C. Gough Ltd are pleased to announce the
release of two new analytical balances from A.
& D. Alsep Ltd. The ER-120A (120 grams x
0.1mg) and the ER-B0A (60 grams x 0.1mg)
ofter the same acguracy, versatility and con-
venience of their forerunner, the ER-180A, but
allow the end-user to more clearly define the
weighing capacity required and, in the case of
the ER-B0A, save up to 100% on the possible
initial investment. The ER series offers 0.1 mg
resolution over the entire range, a linearity of +
0.2 mg over the entire range and a sensitivity
drift of + ppm/degree C. Other featuresinclude
ohe touch tare up to balance capacity, pres-
sure sensitive liquid and dust proof controls,
jarge 7 digit cobalt blue display, internal auto-
matic calibration, large glass walled weighing
chamber, weighing under the balance capabil-
ities, external taring block, and a whole host of
adaptor and peripheral options.

For further information please contact E. C.

Gough Ltd or circle on the reader reply

card.

New Portable Low-Voltage air samplers for
indoor, outdoor or underground sampling

Northrop Instruments has introduced a new
range of portable low and high volume air-
samplers which will find application in many
fields including industrial hygiene and air pol-
lution studies. Several different sampling
techniques can be employed:

Filter sampling for dust, particulates, chemi-
cals and aerosols,

Impinger sampling with liquid media,
Sorbent tubes — for collection of chemical
vapours,

Colour tubes.

The pumps can be battery or mains operated
with some models being intrinsically safe and
therefore suitable for use in hazardous
lgcations.

Awide range of filters, and sorbent tubes are
available and Northrop can also supply a
catalog which details recommended proce-
dures for the collection and analysis of some
500 ditferent compounds.

For further information contact, Northrop
Instruments & Systems Lid, or &ircle 1 on
the reader reply card.

A NEW MODULAR SAMPLING SYSTEM
FOR LIQUID CHROMATOGRAPHY

Spectra-Physics announces the introduc-
tion of its liquid chromatography sampling
system, the SP8780XR Automatic Sampler.
This stand-alone module automates any mod-
ular LC system, while also providing fully inte-
grated operation with other Spectra-Physics
LC modules, including the SP8700XR Extend-
ed Range Pump. Control and communication
are provided via the company's local area net-
work, LABNET™, RS-232-C, and contact clo-
sure circuits.

Unique to the SP8780XR is the ability to use
bar code labels on each individual sample vial.
The bar codes provide each vial with a unique
tdentification to aid in sample tracking and
eliminate errors in tray loading. The bar code
also carries analysis file information for each
vial, thereby automating instrument setup in
LABNET systems.

Capabilities of the Automatic Sampler

include:

sampler, or via dialog by remote computer.
Capacity for 80 samples in four removable
trays for continuous, nen-stop operation.
Coded individual samplingand analysis condi-
tions for each vial.
Injection volumes with fixed loop from 10 1o
500 microliters, and in variable volume mode
from 1 to 250 microliters.
Variable draw and dwell rates for the analysis
of samples of high viscosity.
For further information or a demonstration
please contact: Watson Victor Ltd, Wellington
orcircle 2 on the reader reply card.

NEW SALES REP. FOR JOHN MORRIS

Derek Squires, well known in the Auckland
region has recently joined John Morris Scien-
tific Ltd as Sales Representative. John Morris
Scientific hold a number of equipment agen-
cies, including Perkin Eimer, Parr, Ingold. and
Endecotts. Derek can be contacted at (09)
444-5836.

AUSTRALIAN SPECTROPHOTOMETER
SYSTEM RELEASED AT THE PITTSBURGH
CONFERENCE

A new conceptin atomic absorption analyti-
cal systems was launched world-wide by
Melbourne-based Varian Techtron at the Pitts-
burgh {USA) Conference on Analytical Chem-
istry in February.

Totally designed and manufactured in Aus-
tralia the system, known as SpectrAA, features
‘central control’. A single computer terminal is
the sole point of interface between the ¢pera-
tor and all components of the system. This
concept provides a high level of automation,
data handling and flexibility, while at the same
timge simplifying operation. The system
includes a user oriented protocol — requiring
the operator to simply ‘fill-in-the-form' to set
up even the most complex analysis.

Setup either by the function keypad on the !

Hr
SEEERERRE

The SpectrAA-40 model provides for fully
automated analysis of up to 12 elements using
flame, furnace and hydride atomization. The
exlensive softwarg available provides such
capabilities as graphics, error detection, data
storage, editing and archiving to floppy disk.
Of particular value is the ability to generate
complete reports of an analysis — reports con-
figured by the operator to include as much or
as little information as may be considered
appropriate for the expected audience.

For further information contact Wiltons or
circle 3 on the reader reply card.

AUSTRALIAN MADE HPLC EQUIPMENT
ETP Kortec Pty Ltd, have appointed
Advanced Electronics Limited as New Zealand
distributors for their range of High Perfor-
mance Liquid Chromatography equipment.
The product range includes:
Single and Dual Piston Pumps, Binary Gra-
dient controller, Variable UV and Fluores-
cence detectors, and a 45 Tube Automatic
sampler.
For further information circle
reader reply card.

4 on the
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PRODUCT NEWS

NEW FLASK HEATERS

Isopad have introduced their exciting new
range of Labsafe flask heaters and controls.
Labsafe instruments are designed for safety
and have no difficuity living up to their name.
Their advanced ceramic construction offers
excellentinsulation properties, — both electric
and thermal — ensuring a cool outer surface.

The madular control system is designed to
save both time and money. A selection of Lab-
sate controls can be easily interchanged with a
flask heater, making it fully adaptable to differ-
ent types of equipment.

CHOOSING
A FUME CABINET?

High-Tech

A CPL. PRODUCT

Further advantageous features of the Lab-
safe include a broad base and rubber feet for
maximum stability, a power-on red neon indi-

"cator and a watertight cable gland, which
ensures maximum security of electrical
connections.

The range of Labsafe heaters comprises
three different models with flask sizes of
250,500 and 1000ml.

For further details please contact: Watson
VictorLimited orcircle 6 onthereaderreply
card.

SEALED ROTORS

Heraeus Christ, offer for their range of Cen-
trifuges a unique sealed Rotor to guard against
the possibilities of infection during Centrifu-
gation.

The stainless steel shield, enclosing head
and carriers, plus the tightly closing polycar-
bonate lid, safely prevents any hazardous

. aerosols or sample material from broken con-

tainers from getting into the Rotor chamber or
out into the Laboratory.

The clear polycarbonate lid enables the
operator to identify broken specimen tubes. If
necessary the entire sealed Rotor can be trans-

: ferred to the autoclave for decontamination.

In contrast to the traditional windshietded
Centrifuge heads the sealed Rotor can be

| removed from the Centrifuge without having to

open its fid first. Loading and emptying of the
carriers, can if necessary, be carried out in a
safety cabinet such as an Email airpure cabinet.
It is then sealed and carried back to the Cen-
trifuge tor Centrifugation.

The sealed Rotor is recommended for many
applications and includes Blood tube spins in
immunology and Biochemistry, microbiology

applications, Tissue culture and Radio immuno
assay work.

For further information, contact Smith-
Biolab Ltd, orcircle 7 onthe reader reply card.

Ultracentrifuge on your bench

Beckman have again reinforced their claim
to leadership in development of Ultracentri-
fuge technology by introducing the Model TL-
100 tabletop instrument for cost saving small
samples at high G forces and K. factors.

The TL-100 goes anywhere — needing only
24 inches of bench space and 230V mains
outlet to perform DNA banding, rate-zonal
separations or pelieting and lipoprotein isola-
tion. It will operate in a glove box or fume
cupboard for bio-safety.

The TL-100 follows the trend of modern lig-
uid scintillation counters and clinical analyz-
ers to perform reliable assays on reduced
sample volumes.

For further information contact: Alphatech
Systemsorcircle 8 onthereaderreplycard.

The High-lech range of fume cabinets
has been designed to give maximum
flexibilily to suit specific laboratory

requirements. From standard to
perchloric conditions, cabinets are
complete with a comprehensive
range of associated laboratory
equipment and-include fans, ducting,
- exhaust discharge outlets efc.

INSA

INDUSTRIES LTD

P.O. BOX 12-313 PENROSE
TELEX NZ 2610

PHONE AK 593014

CHCH67674

For further information circle 5 on Reader Reply Card

82/Chemistry in New Zealand/June 1985




FRONT COVER STORY — ECONOMICAL
DATA ACQUISITION & CONTROL CENTRE
FOR ANALYTICAL EQUIPMENT

by Ron Smith Production Manager,
Analytical Instrumentation, Philips New
Zealand Ltd.

Some aboratory analysts have
recently been appreciating the ability
of computers to greatly speed their
work with data acquisition, analysis,
control and interpretation.

Butthere is often a considerable gap
between defining the advantages
offered by computing in the laboratory
and justifying it as an economic
proposition.

Current analytical computing equip-
ment has traditionally been extremely
expensive, providing total dedication
to a particular discipline — such as
infra-red spectrophotometry or atomic
absarption etc.

A computer used for data control
and analysis in one field, could not be
used in the other, and the purchase of
inflexible equipment was often ruled
out on the grounds of cost.

However, this situation has now
changed. It stemmed from & realisa-
tion by our Philips Analytical team in
New Zealand that a rethink was
needed if the majority of laboratory
analysts were ever to fully experience
the tremendous advantages which
computerisation has provided for so
many other high technology fields.

In August of fast year our Scientific
and Industrial software specialists
began work on producing a low-cost,
versatile, data acquisition and control
centre. The major building block
already existed — the highly acclaim-
ed P2000C portable professional
computer. But the vital software which
would make the whole project viable
for New Zealand conditions had to be
built from scratch.

Less than a year later, several analyt-
ical packages have been completed
and are in use in mapy laboratories
throughout the country. These labora-
tories have been able to acquire a
multi-discipline, computerised, data
acquisition and control centre, and in
the process have saved themselves
many thousands of dollars.

So what is this special equipment,
and what can it do? As we have said,
its primary component is the P2000C,
a fully professional portable computer
with a huge range of options. ltcanrun
eight and sixteen-bit applications.
With up to 1.6 megabytes of storage
on floppy disk alone, and thirty meg-
abytes on hard disk, its storage capac-
ity is virtually unlimited. It runs the
CP/M operating system and can use
the optional MS-DOS, plus ail lan-
guages. In addition to the hardware —
already used in thousands of profes-
sional applications world-wide, are a
suite of programmes designed specif-
ically for the use of New Zealand

laboratory analysts. But more detail
about that later.

In the sense that the P2000C data
centre runs a number of analytical
software packages — changed simply
by inserting a floppy disk — it is uni-’
que. There is no other computer deal-
ing with all the technigues which we
cater for. Normally you would have to
buy a completely different computer
for each discipline, so we are talking
about a highly versatile system. Of
course it is also very inexpensive. A
typical system would cost $6,000 or
less, including word processing and
spreadsheet software.

R ! ,j
Phllips Pye Unicam SP3 ralio recording
infra-red spectrophotometry series : with
P2000 data acquisition and control centre
(V.E.B. Technical Centre)

As any analyst who has fought for
budgetary approval of a data centre in
the past would know, the normal price
for a dedicated machine is usually in
excess of twenty thousand dollars. If
anocther instrument was needed, so
then was another costly data centre —
and most New Zealand companies
could not afford such expenditure.

The software does away with the
need for that duplication. One compu-
ter is all that is needed, even for a
laboratory using a number of Philips
instruments over a range of disci-
plines. Itcan be easily connected toall
Pye Unicam analytical equipment in
the laboratory and be used for data
acquisition, post-run calculations, and
control functions. The P2000C is por-
table and moved easily within the
laboratory.

An extraincentive is the data control
centre's ability to run the huge range
of CP/M and MS-DOS software avail-
able on the market, including spread-
sheet packages, data base managers,
word processors and so on. Such pro-
grammes can be integrated with the
specialist software supplied with the
machine, allowing for example stored
datafrom sample analysis to be pulled
through into a word processing pro-
gramme, to make up fully formatted
laboratory reports. In almost all cases,
the P2000C can be linked to a main-
frame computer to give it even greater
flexibility and performance.

But to return to the all-important
software . . . included in the packages
is one for infra-red spectrophotome-

try, which includes facilities for spec-
tral acquisition and dispiay, together
with expansion facilities, spectral
addition and subtraction. Spectra may
also be compared by recalling a pre-
viously run spectra from memory and
overlaying it on the screen with that of
another sample or standard. A cursor
can be run along spectra to determine
peak positions and intensities. Finally,
a library search function can be car-
ried out, providing an invaluable inter-
pretation aid for unknown samples.

There is atomic absorption soft-
ware, allowing signal integration and
statistics, and the calculation and dis-
play of calibration graphs. Up to three
mathematical models can be used
post-run to achieve the best fit with
available standards and results can be
achieved in the units required. Natu-
rally the storage/retrieve facility is
available within this discipline, asin all
others.

A "Cookbook” facility has also been
provided which is accessed by simply
typing in the atomic symbol, and the
computer will display three pages of
information on the relevant elements.
That information is stored in the soft-
ware itself and so doesn't take up
computer or data disk memaory.

There is also a chromatography
programme suitable for use with both
GLC and HPLC, allowing data acquisi-
tion and graphical display at'a sam-
pling rate of fifty times per second.
The programme provides integration
consisting of peak area, height, and
retention time, along with additional
peak information — for instance, fully
unresolved or fused etc. Soon, we will
add to that software the ability to cal-
culate concentrations using external
or internal standardisation, along with
other post-run calculations such as
column efficiency etc.

Finally, we also have a UV software
package which provides a scanning
capability while using only a single
beam instrument. Simply by the use of
software commands, the P2000C can
be used to control the new Philips PU
8600 singte beam spectrophotometer
for the generation of spectra, a func-
tion which represents a considerable
hardware cost saving to the user who
only performs the occasional scan.

The software is powerful and
sophisticated, despite its ease of use
and thisis one of the prime reasons for
the success of the data control centre
in the market place.

As the software systems have been
designed by a team of people who
know both fields — Chemistry and
Computers — we believe analysts
have at last a computerised system
which is suited to our New Zealand
requirements.
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SITUATIONS VACANT

Chemical
Manufacturing

Manager

Salary NZ$50,000
Housing/Car

We have been requested by a well estab-
lished, respected and profitable, privately
owned company established in 1970 to
assist in the appointment of a Chemical
Manufacturing Manager.

The permanent position is situated in the
company’s Head Office in LAE, Papua
New Guinea. The senior management is
comprised of both New Zealanders and
Australians.

The position would suit a career-minded
manutacturing Chemist who would be
responsible for the management of a mod-
ern plant manufacturing a range of indus-
trial, janitorial and general chemicals. The
company is alsoin the process of installing
a new sodium hypo plant.

This appontment is regarded as a perman-
ent position with the initial term of
engagement being 3 years with right of
rengwal, Accommodation conditions,
security and total remuneration package
are excellent,

Please reply in writing, giving full work his-
tory and personal details, quoting Assign-
ment No. 4487, to:

W. R. A, Thornton,

Peat Marwick Consultants Limited,

1st Floor, Grand Building, 9 Princes St.,
P.O. Box 1220, Auckland.

PEAT
MARWICK

Management Consultants
Ph. 774-690

Research
Chemist

lvon Watkins-Dow Ltd, a leading inter-
naticnal agricultural chemicals com-
pany with substantial manufacturing
facilities at New Plymouth wishes to
appoint a graduvate research chemist in
the research division.

The successful applicant will be respon-
sible for the design and execution of
chemical research projects related to
process improvements and new pro-
ducts from laboratory via pilot plant to
full scale production.

Literature searches, the interpretation of
patents and communications with other
research groups world wide are impor-
tant facets of this position.

Qualifications include a Ph.D or MSc in
organic chemistry and several years post
graduate experience, preferably in in-
dustry or some position which had a
reasonable level of independencelMust
have initiative and ability to work with a
minimum of supervisionfg

We offer attractive cofditions of em-
ployment and a salary commensurate
with qualifications and experience.

Written applications stating age, marital
status, qualifications, experience and
interests should be sent to;—

The Employment Officer
Ilvon Watkins Dow Ltd
Private Bag

New Plymouth

\

Laboratory Manager

* South Auckland = R & D Testing Laboratory

A well-known, highly respected New

Zealand-based international teader in the
manufacture and marketing of home heat-
ing equipment is presently strengthening
their research and development team. It is
well recognised that their present market
position can largely be attributed to their
very successful product design and devel-
opment programme. To meet the demands
of an international market, the research
and development commitment is regutarly
increasing and they currently seek a
Laboratory Manager.

This is an opportunity to develop and con-
trol their test programmes using equipment
specifically developed tor their needs. This
includes managing a new TELARC regis-
tered Calorimetry room, maintaining com-
puter and electronics-based reporting/

recording equipment and performing other
tasks associated with a modern test
enyironment. }

While interpersonal and organisational
skills are important, experiencein alabora-
tory environment is essential, preferably
with electronic or computer-based test
equipment. Applicants will possess a ter-
tiary qualification, BE, BSc or similar and
an understanding of thermodynamics will
be an advantage,

Career development prospects are excel-
lent and the salary and benefits package is
most attractive.

For further information please contact
John K, Williams, phone 795-550 Auckland
(days), or 544-596 (evenings), or write to
PO Box 579, Auckland.

/

LAMPEN

a Lampen Associates Ltd, Management Consultants, Box 579, Auckland.

Phone 795-550.
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<Johnson wax

Development
Chemist

Johnson Wax is a well-established and
highly successful manufacturer of
househeld and industrial products.
We seek a person to join our technical
department, as chemist, to develop
and implement plans that will take
a project from a marketing concept to
finished formula and packaging. The
development chemist also provides
technical support and advice to the
sales force and customers,

The successful applicant will have
appropriate qualifications and some
previous experience in a manufactur-
ing environment, preferably food or
consumer proaducts.

Working conditiens are excellent and
we offer a good salary and many
benefits that will be discussed at an
interview.

Please write, giving personal details
and work history, to:

The Personnel Manager.

Johnson Wax New Zealand Ltd,
Private Bag,

Onehunga.

Welicome

Chemist
Project Work

Wellcome New Zealand, a multi-
national pharmaceutical company, is
seeking a qualified chemist to under-
take a variety of project work.

The major responsibilities include val-
idation of production processes,
insecticide development, and some
laboratory analytical work. The posi-
tion is based in our well equipped
laboratory.

This is & career opportunity which
offers involvement in many opera-
tional aspects of a manufacturing
company and we would welcome
applications from people with relevant
laboratory experience who hold a ter-
tiary gqualification and are motivated
by variety and challenge.

If you believe you could fill this inter-
esting position, please write enclosing
full details to:

The Quality Assurance Manager,
Wellcome New Zealand Ltd,

P.O. Box 22-258,

Otahuhu.




If you're having
baking o

catering
problem

Abels have the answers.

Call in our Test Bakery and ' Whatever problems you might have, we’ll

solve them as quickly as we can. So don’t
Laboratory experts to help you hesitate to give us a call if we can improve your

product and your profit!

To monitor and control the manufacture of all Trust us to solve your problems and trust us
h the products we market, and to maintain the for fine products like: Chefade for
z high standards we insist on, we frying; Morah Margarine for cakes

- make full use of our laboratory and

and pastry; Oleo for general
test bakery. You can do the same.

purposes; Hi-Mix for high-ratio;
. Snowhip for creaming; and these
i new preducts, New Hi-Vol cake
margarine and New Fri-Gold for
greater economy.

THE PROFIT
IMPROVERS

Abels Limited
Carlton Gore Road
Newmarket, Auckland. GOLDG412



MICROPROCESSOR CONTROLLED
oflimadzu Infrared Spectrophotometer

features |
you've  NN—F
wanting,
for years.

i Parallel head printer for simultaneous
printout of a spectrum and its frame.

Choice of line formats for overlaid spectra.

Built-in data processing functions allow
arithmetic manipulations of stored and
real-time spectral data.

Distortion free spectra, even at very high
scan speeds.

Seven files for IR spectral storage.

Easy operation via keyboard-printer dialog.

Hardcopy print-out of instrument
parameters on the same sheet as your = Extended functions are available with
spectrum. plug-in program modules.

FOR FURTHER INFORMATION CONTACT SOLE NZ DISTRIBUTORS

Branches at:
AUCKLAND: P.O. BOX 47-309, PH: 793-993 CHRISTCHURCH P.O. BOX 5221, PH: 831-146
WELLINGTON P.O. BOX 40-775, PH: 282-526 DUNEDIN P.O. BOX 321, PH: 775-531




Business Reply Card Aumo“u%&?n gONOQ

Postage will be paid by:

CHEMISTRY IN NZ
P.O. BOX 9072
Newmarket
AUCKLAND
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