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EDITORIAL - CROWN RESEARCH INSTITUTES

Yot again New Zealand's sd-
ence community is experiencing
uncertainty and changs. A Minis-
terial Sclence Task Group Is ex-
ploring the ‘establishment of
Crown Research Institutes (CRI's)

to be formed from DSIR, MAF.

Tech, FRI and the Msterclogical
Service. Important decisions on
the number, size and specific
roles of CRI's arg currantly being
mads and these will be made
known by mid 1991,

In this issue of Chemistry in New
Zealand is the submisslon to the
Task Group from NZIC in support
of a Crown Research Institute in
Chemistry. There is no certainty
that an organisation with the prac-
tice of Chamistry as its central and
dominant goal will exist in New
Zoaland in the future hence the

neod to make such & submission
to ensure that it does. Something
like this could not have been con-
templated as littte as a year ago.
This recent challenge to the
profession of Chamistry raises a
number of very important issues
which include What is Chemistry?
What is a Chemist? What does a
Chemist actually do? What does
the public think that a Chemist
doas? What do the politiclans think
that a Chemist does? What does
an employer engage a Chemist to
do? As Chemists we can all each
in our own professional context
sasily give good answers to thase
trivial questions and fee! quite
cortain thata CRIin Chemistryis a
foregonse conclusion. Realistically
however no one of us will give the
same answers to the above ques-

tions and when one considers the
multiplicity of ways in which chem-
ists are actually employed it is dif-
ficult to be dogmatic about the
"purity” of chemistry. Some
chemists are analysts or teach the
subject or ars engaged inresearch
or are problem solvers for industry.
Others however because of their
employment In industty or else-
where do litle or no chemistry as
such, but participate in the man-
agement of sometimes simple but
often complex industrial proc-
osses. Some of thase use a wide
range of established or new tech-
nologies. Soms of thesa technolo-
giss are complex and use litde
chemistry as such. The chemists
may find that their work is over-
seen by non profassional people or
someone trained in another disci-

pling. Often tha hands on chemis-
try is done by appropriately trained

“tachnicians or factory operators. In

this industrial context, chemical
knowledge is only a part of a wider
portiolio of sclence based and
managerial skills needed to be
successiul. The purposeful use of
sciance is what the person is on-
gaged and paid to do. More often
than not, membership of an indus-
try related assoclation seems
more relevant than NZIC.

This recent move to creats
CRI's will directly affect us all one
way or anather as chemists and
perhaps lead us to consider the
bestways in which the NZ Institute
of Chemistry can praserve the pro-
fassion of Chemistry.

LETTER FROM THE PRESIDENT

Dear Mamber

In December issue | reforred to
the re-structuring of the Royal
Socisty of New Zealand, particu-
larly the move 1o form a Council
rapresenting a Faderation of sci-
gntific societies, FOSTS (Federa-
tion of Sciantific and Technological
Societies) has now been estab-
lished with a Council of twelve,
including myself, representing the
affilated Member Bodies of the
Royal Soclety. FOSTS has bean
accommodated within the current

Royal Society structure for the
morment and will soon have the
sarvices of Its own Executive Offi-
car (attached to the Royal Society
Secretariat). The Chalrperson of
the Council of FOSTS is Dr M J
Salinger, NZ Metscrological Serv-
ice, Wallington, and his Deputy is
Profassor G C Wake, Department
of Mathematics and Statistics,
Massey University. A newsletter
being prepared by the FOSTS
Coundl| will provide more details
and will be reproduced in the Jour-

nal.

The meeting of Council in late
February will bo the first time thata
full Council Mesting has been held
as a telephone conterenca instead
of Councillors gatharing in Welling-
ton as in pravious years. Although
tha teleconference will reduce the
time normally available for discus-
sion the cost saving will be very
welcome in our currant tight finan-
cial situation. Soma of the topics
on the agenda will receive priority
for discussion time - membership,

financial condition and subscrip-
tions for 1891/92, NZIC Journal
and progress towards ajoint NZIC/
RACI Journal, Council relationship
with Specialist Groups, and the
future of our Annual Confarences.
The outcomes of these discus-
sions, which should be of great
intarest to members, will be de-
scribed in the Council News item in
the Aprit 1991 issue of the Journal.
Regards

Harry Percival



LETTER TO THE EDITOR - CHELATION THERAPY

| would like to congratulate Dr
Miller on her excellent paper of
Chelation Therapy which ap-
peared in the Chemistry in New
Zealand magazine August 1980.

There are scme points on which
1 would like to comment

1. In normal EDTA chelation
therapy {CT) for the treatment of
athersclerosis and related dis-
eases the EDTA is not admini-
starad as the calcium salt. The di-
sodium magnesium salt is used,
almost invariably as | understand
it. The reason for incorporating the
Mg (or Caifitwere used)is to avoid
pain due the exothermic reaction
when the Mg or Ca complex is
formed. If Na, salt is used alone
serum Ca forms the Ca complex
immediately and the exotherm is
painful). Exparience has shown
that magnesium is the mostbenign
ion to incorporate with EDTA.

2. The author uses the term
“fringe medicine” in respect of the
use of CT for diseases related to
impaired blood circulation. This is

not fair. CT as a treatment for such
ailments is used in about 23 coun-
tries and well over 500,000 pa-
tients have been treated, involving
at least ten million infusions. The
science of CT is now well under-
stood and there is a well regulated
official body which conducts
courses and workshops, provides
examination facilities and issues
diplomas which are recognised
internationally.

3. Dr Miller mentions nausea,
diarrohoea and fat kidney damage.
Whils this may have happened in
early days it is exceedingly rare
nowadays because the protocol
has been so well established.

4. Theideathat CT s used “to
remove calcium from various parts
ofthe body” to quote your phrase is
quite incorrect. In earlier days,
soma 30years agowhen the bene-
ficial effects of CT were first ob-
served, this idea about calcium
was put forward as an hypothesis.
¥t was shown long ago to be wrong
and it took some time for the actual

mechanism to be elucidated. Dr
Miller made brief reference tomein
her paper but did not state the
actual explanation of the action of
CT. It is the elimination from the
body of metals which are catalysts
for the production of free radicals.

However, the points mentioned
above do not detract from the
value of her paper, which | have
laken the liberty of quoting to
others.Daspite all the develop-
ments of CT there are some very
interesting prospects for the fu-
ture. One of these is the use of CT
as ameans of controlling Alzheim-
ars Disease. Research int various
countries, but espscially in
Canada, has shown that there
appears to be a link between alu-
miniumin the brain and Alzheimers
Disease, and in fact several pa-
tients have been given CT in Auck-
land for this distressing complaint,
with very encouraging results.

It is not suggest that CT will
restore memory to Alzheimers
patients but it seems that the de-

velopment of the disease ¢an be
halted.

Ol course, EDTA Is not the ideal
chelatant for aluminium and it
seems possible that compounds of
the oxamine typs would be more
suitable. There is a very important
field of research to be explored
along these lines.

Itis equaily important thatwe re-
examine the use of aluminium
salts, in particular thuse of the alu-
minium chlor-hydroxy tactate type,
which are used in products gener-
ally described as “underarm deo-
dorants”. | see also that zirconium
salts are used for the same pur-
pose, yet how much is known
about the long term effects of this
metal in a form which is readily
absorbed into the bloodstream.

One of the real bensfits of CT is
the new appreciation which we
have of the damaging effects of
very low concentrations of polyva-
lent metals.

Yours sincerely

T.J. Sprott

BRANCH NEWS

WAIKATO BRANCH NEWS

“Ozone Deplation” was the fo-
cus for a successful public meet-
ing in early August, the second for
1990, at which the guast speaker
was Dr. Steve de Mora of Auck-
land University. The meeting was
arranged to cater for the interests
of Schoals in the region and was
held in the auditorium of Hillcrest
High School.

Dr. de Mora gave a lucid ac-
count of the atmospheric chemis-
Iry and meteorology which pro-
duces the infamous “Antarctic

Ozone Hole". In the stratosphere
ultraviolet energy is sufficient to

Branch Chairman Nath Pritchard flanked by Terry Smith, winner of the

release chlorine from
chioroflucrocarbons (CDC'S) and
the chlorine reacts CATALYTI-
CALLY with ozone to produce
oxygen, thus causing massive
deplation of the ozone-layer. The
ozone reduction approaches 50%
overall and reaches 90% at 18km
altitude. He explained that the sta-
bility of tha atmosphere and the
presence of polar stratospheric
clouds (PSC'S) containing con-
densed nitric acid combine to
make hole formation more signifi-
cantthan in the Arctic where condi-
tions are less stable and PSC's
rare.

Student Faper award at the 1990 Conference and Profassor Aoy Darilel,

Dean of the School of Science and Technology at the University of
Waikato, after presentation of the respective 50th year Commemorative

trophies at the Branch AGM.

The success of the evening
could be judged both by the num-
bers attending on a cold wet night
and by the extent of informal dis-
cussion which continued well after
the official closure of the meeting.

“Women and Chemistry” proved
a stimulating subject for a talk by
Dr. lreng Irving to a branch meet-
ing held at the end of August. Dr.
Irving coordinates communication
activides of the CSIRO Institute of
Industrial Technologies. She
tranged widely aver the role of
wamen in Chemistry and indeed in
society at large and is clearty con-
camed with the lack of women at
senior academic and management
lavels. She emphasised the urgent
need for suitable role modals for
young women and clearly ident-
fied the necessity of reaching a
“gritical mass” of female graduates
as a prerequisite to future prog-
ress. The audience appreciated
her antertaining and forthright de-
livery while controversial aspects
of her topic added zest to an enjoy-
able evening.

In September Drs Pater
Dawson and Roger Hill addressed
the branch on *The Changing Role
of Private Laboratories”, Both are
very experienced chemists with
many years of running their own
consultancies and were able to
give unique perspectives on pri-
vate sector |aboratories.Dr
Dawson concentrated on the his-
tory of private laborateries in New
Zealand giving fascinating well-
research background information
deserving wider dissemination. Dr
Hili described the current compel-
tive situaton and outiined the
circumstances which necessi-
1ated the tormation of the NZ Asso-
ciation of Consulting Laboratories

of which he is President.

The joint presentation was very
successful and resulted in
extended discussion by an appre-
diative audience.

At the October branch meeting
Dr. Dick Willams spoke on *Mo-
lecular Biology - Where Ruakura -
fits in". He is effectively the founder
of formal malecular biology re-
search at Ruakura and hence ide-
ally placed to give an overview of
its present and future status. He
emphasised that his expertise liss
in animal, not plant, research and
explained the limitations of
traditional agricultural tecnology,
which generates only marginal
progress in productivity. Soms
basic techniques used in genetic
manipulation were well llustrated
and he showed how these are
patentially capable of genserating
dramatic advances in all areas ot
animal research.

His talk was highly successful
and the technicalities conveyed
dearly to an audience with little
axpertisa in this Important area of
scientific advance.

ATI NEW HEAD OF
APPLIED SCIENCE

Dr A {Tony) C Herd FNZIC has
been appointed to the position of
Head of Applied Science at Auck-
land Institute of Technology. Tony
has been with ATl for twelve years
as lecturer and senior lecturer and
has been journal editor and Auck-
land Branch Chairman. He was
lastseen in the journal playing with
a hellum filled condom{Chem NZ
54(3) 57 1990?}\!1 his colleagues
wish him well in his new endeav-
ours.

Chemistry in New Zealand/December 199011



BAYER OPENING

CONFERENCES

On February 21 Bayer NZ Ltd
opened its new distribution centre
in East Tamaki. The site was
opened by the Governor General
Dame Cath Tizard and the open-
ing was attended by Dr Emst-
Heinrich Rohe of Bayer AG,

The new centre represants the
ane of the most advanced danger-
ous goods handling and storage
facillies in New Zealand. As well
&s complying with the regulations
of Manukau City the plant has
besn built to Bayar's own stan-
dards which represent the best
aspact of good practice in Ger-
many. ..

Interesting technical aspects of

which are each poured in one
plece (up to 640 m2) without joins
and with raise edges. This pre-
vents drainage of split materlals
into the water table inthe eventofa
mishap. The storage racking has
in rack sprinklers throughout so
that each level has a sprinkler di-
rectly above it The racking itself
stands in lowared sections of floor-
ing so that tha fork haist whesls
cannot actually touch the racking
and any spiliages are contained

and do notspraad over the floorto -

be driven through by holsts.

The result of this is a plant that
the New Zsaland Fire Sarvice
describes as a model for other

the site are the concrets floors  companles to follow.
GREEN CRITERIA
Canadian “green” criteria to be  slde.
modified for New Zaaland manu- Compatibility betwaan the Ca-
facturers. nadlan and New Zealand schemes
Canadian criteria for environ-  was one of the reasons the Cana-
mentally-friendlier products looks  dian criteria ware chesen.

set to provide the basls that local
task groups will use In setting
"green” criterla for the New Zaa-
land menufacturing market,

The task groups, established as
part of the Government's Environ-
mental Cholce New Zealand pro-
gramme, have been setupto study
the imported criterla and assess
thair suftability for use in New
Zealand.

The task groups are to study
Batteries, Engine Oll, Paints, Re-
cycled Plastic Plastic Products,
Recycled Paper and Household
Datargents as the first of tha prod-
uct categories examined under the
Environmental Choice NZ pro-
gramme.

“The Canadians have been la-
beiling environmentally-friendtior
products since 1988 and have cri-
teria for 14 product categores
which New Zealand can draw
upon. They are currenty working
on 10 others.”

*The schames oparate in a simi-
lar fashlon and camy their
respactive Government endorse-
ments. There has besn & lot of
work done already and we see no
point in re-Inventing the wheel.”

“We would hope that New Zea-
land manufacturers could expect
the first draf critaria to be relsased
in May this year. Membars of the
publicand interested parties will be
Invited to comment before the final
criteria is set,” says Garside.

TELARC s a statutory authority
that was given the task of oparat-
Ing the product labelling scheme in
July 1990 and hava since estab-
ished a management advisory
committee to define product cate-
gories and criteria.

The scame is voluntary for prod-
ucts in New Zesland and is the only
*sco-abelling” scheme in New
Zealand to carry Government
endorsement.

For further information contact:

‘Further to that, schemes are Fiona Mackenzie
operating In Japan, United Statss TELARC
and Europe, so thers is plenty of Private Bag
world-wide criteria available,” says Remuera
TELARC Director, Dr Jack Gar- Auckland 5
SCI-MED CHANGES

Sd-Med is pleased to advise
you of the company's recent em-
ployment of David Marston as its
Wellington based Service Engl-
neer.

David attended Cantarbury Unl-
versity where, in 1985, he gained a
BSc¢in Chemistry and also studied
Physlcs {slactronics). For the last
five years he has worked in the
Instrument Section of the Chemis-
try Division, D.5.1.R. at Gracefisld,
Petona, as an alactronics scien-
tist. Whilst there he worked In
many areas of electronic and
machanical instrumentation both
in servicing and design roles, spa-
clalising In NMR.

We foel his employment will
cantribute greatly to Sci-Med's to-
tal customer commitment in the
Wallington and Palmerston North
reglon.

Wa also take this opportunity to
advise you of cur new Wellington
regional office. Graeme and David
will be operating from 147 Jackson
Stroet, Petone after the 1st De-

" camber 1990. The phone, fax and

postal addresses will remain un-
changed. If in the vicinity, please
feel frea to drop In.

Yours sincarely

Andrew Pearce
NZ SALES MANAGER

2/Chemistry in New Zealand/December 1990

CHEM ED 91
CHEMICAL
CONFERENCE

CHALLENGES FOR THE
1990'S
May 13-15 1991

EDUCATION

AUCKLAND COLLEGE OF
EDUCATION

‘The conference will bring to-
gether secondary and tertiary
Chemistry educators to:- promota
Chsmistry as a worthwhile subject
to study- discuss ways in which
the importance of Chemistry in
daily life can be reinforced- provide
Information that will help students
bridge the secondary/tertiary/
workplace interface-, provida up-
to-date information on curriculum
materials and recent develop-
ments in Chemistry through lec-
tures, seminars, ‘and site visits-
demonstrate effective computar
software and interfacing in Chem-
istry- ilustrate effective strategias
for taaching and leaming Chemis-

try.

Contributed papers, workshops
and displays are invited. There will
be ampla ime for discussion and
interaction 'between delegates
through the conferencs, and dur-
ing the social programme.

Come and meet your ool
Isagues with a common interest in
the teaching and leaming of Chem-
istry. .
For turther information write to:
CHEMED 91 CONFERENCE
Aucidand College of Education
Symonds St PO
Auckland

CONFERENCE

*DIARY ALERT"

To Chief Executives, Policy
Planner, Educationalists, S&T
Managers, Economists, Science
Practitioners, Investors, Market-

A Major New Zealand Confer-
ence event

A two day strategle and influan-
tial conference considering the
contribution required from Sciance
and Technology to the economic
growth of New Zealand to the end
of the 20th century and beyond.

High profile intermnational and
local speakars with opportunity for
direct input, challenge, debate and
idea formulaton will examine
business opportuniies and the
Sclence and Technology policies
and effort required to achieve eco-
nomic success.

Micae! Fowlar Centre

Wallington

19/20 June 1991

“Changes have been made - are
they the right ones - are they going
to serve the future nseds of sci-
ence users and practitioners
alike...7"

Notsince the 1985 Government
sponsored Sdlance & Technology
Summit have these issues been
canvassed In an open conference
environment.

Programme Synopsia

Tha conference will follow a four
session, two day format

Session 1. Current Organisa-
tion ot S & T In New Zsaland

Official opening - Key Govern-
ment Speaker

Two Keynote addressas - High
profile local speakers reviewing
recant developments and prasent
structures.

PanelDiscussion - Chaired floor
discussion with Keynute speakers
and additional panelists

Lunchtime Spaaker - Prominent
overseas speaker

Sesslon 2. Views on Possible
Future Scenarios

Six prominent spaakers each
uniquely placed to expound thefr
personal views with positive sug-
gestions for debats.

Panel Discusslon - Chaired floor
discusson with panel comprises of
six previous speakers.

Dinner Speaker - A high profile
[nternationa! spaaker

Sesslon 3. Sectoral Commen-

tary

An opportunlty for speakers
from spedific sactors of the acon-
omy to axpound views pertaining
to each sector. Sectors coverad
will be - Education, Finance, Gov-
ernment, Manufacturing, Mao-
rdom, Madia, Agriculture, For-
estry,

Energy, Sclence Managament,
Servico Industries, Social Sci-

-ences, Trade Unions.

Panel Discussion - Chalred floor
discussion with pansl comprised
of the previous sectoral speakers.

Lunchime Speaker - A high
profile intemational speaker,

Session 4. Review

Revisw and final comment by
some of the key players

The Ministry of Research, Scl-
once and Technology :

The Foundation for Research,
Sciance and Technology

Private Enterprise

An International Observation

Keynote Wrap-up Speaker

For further information writs to:

SCI-TECH * 200

P.O. BOX 11890

WELLINGTON

NZIC/NZBS 60th Anniversary
Conferenca

26-28 August 1991, University
of Cantarbury, Christchurch

A feature of this years confer-
ance will be a serles of symposia
on a variety of branches of Chem-
Istry and Blochemistry. Each sym-
posium has a Chairperson who
has been asked to amrange the
pregram for the symposium. Of-
fers of papers may be made to
symposia chalrpersons. There will



also be the opportunity to offer pa-
pers on topics not covered by the
symposia topics.

Being the 60th Anniversary
Conference, the organising Com-
mittes has asked Denis Hogan, to
organise a session entitied History
of the NZIC. The special speaker
in this symposium will bs Profes-
sor lan Rae, Dean of the Faculty of
Science at Monash Univarsity. lan
will be well known to readers of
Chemistry in Australia with his
Letter from Monash column. He
has also recently started to con-
tribute a similar column to Chemis-
try in New Zealand. He has been
asked to speak on the role of a

chemical socisly in today’s world
and NZ-Australian relationships.
An outline of the development of
the NZIC will be given by Denis
Hogan spported by a pansl of other
speakers. o

Michasl Hartshorn will chair a
symposium on Reaction Mecha-
nisms. The special speaker in the
symposium will be Professor Athcl
Beckwith, from the Rasearch
School of Chemistry, The Austra-
lian National University. The sym-
posium topic encompassss areas
of both Inorganic and Organic
Chemistry. This is reflectad in the
choice of invited speakers from
around New Zealand - David

Buckingham, Don House, Brian
Halten, Laurie Main and Charmian
O'Connor.

Molecular Modelling Is a rela-
tively new area of Chemistry. The
wider availability of very high
speed processors and high resolu-
tion graphics facilites has meant
that this new tool can be used rou-
tinely in many chemical laborato-
ries. One of the Conferance Ple-
nary Speakers, Professor Clark
Still, From Columbia University,
New York will confribute to this
symposium. He is the author of the
programs Model and Macromodel.
Other overseas contributors will
include Or James P. Snyder, Sen-

ior Fellow and Head of Drug De-
sign for G.D. Searle Research and
Development, Dr Gerald M. Mag-
giora, Director of Computational
Chamistry, The Upjotin Company,
and Professor Eija Osawa,
Toyohashi University of Technol-
ogy. New Zealand Contributors
will include David Parry, Geoff
Lane and tha group of sympaesium
chairparson Jim Coxon.The new
Canterbury Chemistry Depan-
ment [BM RS/6000 computer will
be demonstrated.

The other symposia promise to
be of a similar high quality. This wil
be a NZIC Conference not to be
missed|

OBITUARIES

MICHAEL DAVID LOWE

Mike Lowe, a long-serving re-
spected member of the Waikato
Branch Committes, died at his
homa in Hamilton on Saturday 17
November at the age of 49.

Mike was Australian born and
grew up in Newcastie NSW, where
he studied at the University of New
South Wales, while working as a
technical cadet for Conzinc Rio
Tinto. He later joined the Sulphide
Corparation, where he was fortu-

nate in being associated with Max
Amos who was a pioneer in the
davslopment of Atomic Absorpten
Spectrophotometry.

In 1967 ha joined the staff of
Ruakura Agricultural Research
Centre, working with Dr. Ron Hen-
2ell's group until 1973. Mikewas a
significant member of this small
innovative group which was con-
cemed with insect contro! and in-
secticide analysis. He was an
early user of gas chromatography
for the determination of DDT resi-
dues and was involved in pioneer-
ing studies of pheromones, espe-
cially in relation to control of grass
grub beetles. Between 1969 and
1972 he was co-author of several
publications in the latter fisld and
sole author of a paper on gas chro-
matoagraphy. He also coltaborated
with Dr. E.P. White on the structure
and estimation of Tutin in Coriaria
spacies which resulted in a joint
publication in 1872.

He transferred in 1973 to the
Spactrochemical Laboratory at

Rualkura where he spent 10 years
ofhigh analytical and scientific pro-
ductivity. During this period he was
author or co-author of 8 papers
and 8 major Conference and
Seminar presentations mainly in-
volving the NZIC but including the
Institute of Physics ard an Interna-
tional Conference on Atomic
Spactroscopy. He recelved spe-
clal recognition for his noval work
on (nductively Coupled Plasma
emission and particularly for the
design and assembly of the first
ICP system at Rualwura, which he
built largely from cheap surplus
equipment. His scientific ability
was publicly recognised in 1981
when he was selected as joint
winner, with Dr. Max Sutton, of the
NZIC Golden Jubilee Rocklabs
Prochem (Intsmational) Award.
Mike left Ruakura in 1983 to set-
up a private analytical laboratory in
partnership with Mr. Harry Dewas,
a well known local vatarinarian.
The laboratory was primarily con-
camed with the analysis of plant
materials and animal issues and
allowad him to expand hisintsrests
in animal health, especially as it
refated to mineral status and in-
take. He employed both routine

methods for monitoring animal
progress and pursued less
conventional, innovative invest-
gations of mineral levels in kerat-
nous tissue such as halr and hoof
parings t assess the nutritonal
status of grazing animals. Regret-
tably much of his most recentwork
is unfikely to be published as a
result of his untimely death.

Mike was a highly respected
and popular member of the Wal-
kato Chemistry community with
wida ranging interests not only in
science but in antiques, mechan-
ics, classlc cars and was for many
years a volunteer ambuiance
officer with St Johns. He was a first
rate teacher and cormmunicator
and his final talk to the Waikato
Branch "A horse with no fest and
other tates"in May 1989 is remem-
bered withwarmth and interest. He
is remembared above all for his
enthusiasm and technological In-
vontivaness and thoroughly mer-
ited his electad to Feflowship of the
New Zealand Institute of Chemis-
try In early 1990. He is sadly
missed both as a friend and col-
lsague and our deep sympthy is
axtended to his wife Judy and chil-
dren Amanda and Michasl.

DR HENRY ROTHBAUM

(2 June 1926 - 11 Dacember 1980}
After a long illness, borne with
great fortitude, Dr Peter Rothbaum
passed away on 11 Decamber
1990, He will be sadly missed by
the many people who knew him as
an enthusiastic scientist, noted for
his ability to apply the results of his
research to problems of impor-
tance to New Zealand, as weli as
by those who had contact with him
through his love of music.

Peter Rothbaum was born in
Vienna, Austria, on 2 June 1926
and came to New Zealand, via a
short stay in an English Cathedral
Choir School, at the age of 15 to
complata his secondary education
at Hutt Valley High School in 1942.
He was awarded an Alexader
Crawford fellowship in 1944 and a
Sir George Grey fellowshipin 1945

and gained a BSc in Physics and
Chemistry from Victoria University
College in 1945, and a MSec in
1946, In 1950 he was awarded a
BA in Mathematics and Philosphy.

Peter ivined the Physical Chem-
istry Section of the Dominion Labo-
ratory {which later became DSIR
Chemistry Division) in 1947. His
first research was into spectro-
graphic analysis, imber preserva-
tives and the problams assoclated
with New Zealands early salt pro-
duction industry. This was fol-
lowed by metallurgy and corrosion
studies. In 1954 he worked for a
few months at the CSIRO Division
of Industial Chemistry, Mel-
bourne, prior to taking up a Na-
tional Research Fellowship to
complets a PhD in 1956 at the
University of Liverpool, UK on the

topic of “Cydiic Electrolysis™.

Pater returned to the Physical
Chamistry Section of the Dominion
Laboratory in 1957, working on tha
properties self-heating of bales of
damp wool, a problem causing
great concerm o the export trade.
This work led him to propose a
theory explaining the age old mys-
tery of spontanecus ignition of hay-
stacks. A subsequent investiga-
tion of the ignition hazards of sul-
phur powder used in aerial top-
dressingled toalife-longintarestin
fertiliser chemistry, with research
into the development of fertilisers
for sutphur-deficient New Zealand
soils and research on novel fertilis-
ors.

in 1964 Peter was awarded a
UK-DSIR Senior Research feliow-
ship to work at the National Physi-
cal Laboratory in England for 2
years in the area of slectrochemi-
cal synthesis. On his retum to the
DSIR, he joined the Geochemistry

Section of Chemistry Division,
where he continued his research
into fertlisers by exploring the
uses of low-grade ores and the
accumulation of heavy metals in
solls fertilisad by phosphate fertl-
isers, His work on sulphur fertlils-
ors led to the commercial produc-
tion of degradable sulphur pellats
which can be safely used in aerial
topdressing. He showed that,
while uranium from phosphate fer-
tilisers accumulated in the upper
soil horizons, cadmium did not.
This alleviatsd the considerable
concerns of the time, regarding
taxic heavy metal buitd-up in tertil-
ised solls.

His other work inciuded the usa
of red phosphorus as a slow-re-
lease phosphats fertiliser, the ax-
raction of uranium and the recov-
ery of refinery-grade alumina from
Christmas Island phosphate ore.
This latter process was patented
and led to the construction of a
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plant in Westarn Australia for the
extraction of alumina from Christ-
mas Island C-phosphate. As a
result of his expertise and intsrest
in the field of fertiliser research, he
became a member of the Manage-
ment Committee of the NZ Fartil-
iser Manufacturers Research As-
soclation in 1981,

Peters research interests also
Included the study of prablems re-
lated to geothermal energy pro-
duction, specifically the utilisation
of low-grade heat, the kinetic and
chemistry of polymerisation and
deposition of silica from geother-
mal waste water and the removal
and recovery of silica and arsenic
from gecthermal waters.

Petar had a deep love of music,
he was akeen viola player and had
played professionally. He was an
active chamber music player al his
life and contributed to the further-

ance of his beloved music, most
recently in the Hutt Valley Cham-
ber Music Socisty, where his in-
formed and well written pro-
gramme notes were widaly appre-
ciated. His interest in the violin
axtended well beyond playing in
his favourits quartets. A report that
the varnishes used by Stradivarius
containgd silica led him to develop,
with a local violin-maker, an ex-
perimental sodium silicate-con-
taining varnish for use on violins.
Peter had a forthright manner
and an impationce with bureau-
cratic processes. Throughout his
career he was reluctant to take on
administrative positions that
would, in his perception, interfere
with research. However, he was
aventually parsuaded to take up
some managemsnt responsibili-
ties and in 1979 he bacame a
Group Leader, of the Gecchemis-

ry and Inorganic Materials Sec-
tions of DSIR Chemistry Division,
In 1981 he became Deputy Direc-
tor and retained this post until he
retired in 1986. His managemant
style was to lead by personal ex-
ampls, his ebvious enthusiasm for
research and intellectual honesty
inspiring his colleagues.

After his retirement, Pater con-
tinued to work on procassaes for the
recovery of lithium, and on the
depasition of silica from geother-
mal waters, and sought continued
improvements in his process for
the racovery of alumina from
Christmas |sland phosphates.

Petar published widely during
his professional career, with more
than 80 scientific papers to his
credit. In recognition of his work in
Chemistry, Pater was awarded the
NZIC-IC| prize in 1967 and in 1980
tha NZIC Industrial Chemistry

prize. In 1986 he was awarded
Honourary Lifse Membership of the
NZIC.

Pater had fong besn interested
in the place of science in society
and in retirement, through the NZ
Association of Sdentists, he or-
ganised a successful one-day
symposium on “images of Sci-
ence” in May 1989. He edited the
Proceedings of this symposium for
the “New Zealand Science Re-
view", but sadty the progress of his
ilness made !t Impossible for him
to read this issue when it ap-
poared.

In many respects Pster had the
qualities of a “renaissance man"
andhisdeathis agraatloss to New
Zealand. He is survived by his
wife, Joy, and son, Martin,

DR ROY PENROSE HANSEN

On 30 March 1990, Roy P
Hansen died at the Palmerston
North Public Hospital, aged 76
years. He made major contribu-
tions to our knowledge of the fatty
acid composition of ruminant and
plant fats through the skiltul adap-
tation of newly developed analyti-
cal technigues.

Bom in Hastings on & Decem-
ber 1913, educated at Wanganui
Technical College and Victoria
University of Wellington (VUW),
Roy graduated BSc (Chemistry) in
1941. From 1936 to 1940 he
played rugby for the VUW ist XV,
NZ Unijversites and Weliington
Provincial teams. He was Club
Captain of the VUW Club for nearly
15 years on his return from war
sewvice and was a founder of the
Old Greans, aclub for former VUW
rugby players. Roy was also a
successful member of the Star
Boating Club in Wellington before
going overssas and was a New
Zealand Blus for rowing as he was
for rugby. He represanted the 2nd
NZWF, during the early part of the
North African campaign, Ininterna-
tional rowing eight evants on the
Nile.

As a part-ime student he
worked in the Lands and Survey
drafting office, but later transferred
to the Department of Agriculture

{now MAF) Chemical Laboratory.
Here his interest in the chemistry
of fats produced hid first publica-
tion - Studies on the Fat of the
Bacon Pig {E.J.A., 1944, 12, 103),
and determined his future career.
This was soon 1o ba interrupted,
however, by World War It He
quickly joined the armed forces
and proceeded as a Sergeant
Major with the 25th Infantry Battal-
ion to the Middle East To join in
active service he dropped his rank
to Sergeant, but was captured in
July 1942, during the defence of
the El Alamein line and transfarred
via ltaly to Germany where he
remained a prisoner 8 thres
years,

In 1946 Roy joined the newly
established DSIR Fats Research
Laboratory (later Division and fi-
nally renamed Food Chemistry
Division in 1866). On retirement of
the Division’s Director, Dr F. Brian
Shorland, in December 1969, the
Food Chemistry and Plant Cham-
istry Divisions ware combinad and
renamed Applied Biochemistry
Division. Eight Staff transferred to
Palmerston North, of which five
formed the Lipids Group with Roy
as their feader. His interest in the
chemistty and biochemistry of
branched-chain fatty acids darived
fram phytol culminated in his stay-
ing on for ayear after his retirament
In 1975 to write an extensive re-
view on this subject(N.Z.J.S. 1980
23, 259).

When Roy started his career,
fats were believed to be made up of
n-even numbered carbon satu-
rated and unsaturatad fatty acids,
the only exceptions being iso-val-
eric acid (oils from the heads of
dolphins), cyclopentencid acids
(chaulmoogra oil) and branched-
chain acids in tubercle bacilli lipids
and wool grease (Hilditch, T.P.,
1849, The Chemical Constitution
of Natural Fats). This was reflectad
in the principal method of analysis
namely, aster fractionation by dis-
tiMation and  crystallation
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{(JAO.CS, 1951, 28, 375: BJ.,
1952, 52, 207). Roy and Dr Shor-
land were understandably aston-
ished when they oxdised {with
permanganate} an acetone solu-
tion of unsaturated C 18 methyl es-
ters derived from butterfal, thare
remained a substantial saturated
neutral llquid traction (J.N.ZI.C.,
1950, 14, 142). Solid methyl
stearate was expected as the es-
ters had been prepared by partial
crystallisation. They were led o
believe that fatty acid mixtures
derived from some natural sources
were much more complex than
was cornmonly accepted.

The Discovery of Branched-
chaln Fatty Acids In Fats

This lsad to the discovery in
butterfat first of the iso and (+)-
anteiso C17 acids (B.J., 1951, 50,
207, P.Xivth 1.D.C., 1954; D.S A,
1957, 18,167) and then of the C20
multbranched acid (B.J., 1951,
50,358, 1953, 55 662; N.Z.1S.,
1963, 6, 101) thatwas identified as
phytanic acid (3,7,11,15-
tatramethyl-hexadecanoic  acld)
{J.D.R., 1865, 32, 21), amstabolite
of the alcohol phytol that forms part
of the chlorophyll moleculs. Lower
homologues of phytanic acid,
namely 2,6,10,14-tetramethylpen-
tadecanoic acid (pristanic acid)
{N., 1964, 201, 192;B.J., 1964, 93,
225) and 4.8,12-timethyitride-
cancic acid (J.D.R., 1969, 36, 77),
were also identified as being pres-
ent in butterfat,

These multi-branched fatty ac-
ids wers also found in lipids from
rumen bacteria (N., 1965, 210,
841;J.D.R., 1966, 33, 333), earth-
worms (L., 1874, 9, 825; JS.F.A,,
1975, 26,861), Antarctic krill
(A.JS., 1869, 32, 160, JSFA,,
1970, 21, 203) and sheep
(N.2JS., 1985, 8, 158; C. & |,
1965, 1258; B.BA., 1968, 184,
550} and catle depot fats (C & I~.,
1965, 303). The aclds wera usad In
collaborative studies with Dr R.
{Bab} Ackman {then at the fisher-
ies Raesearch Board of Canada in
Halifax, Nova Scotia} for the dias-
tereoisomeric analysis of isopre-
noid acids from various sources

(L, 1967, 2, 357, B.B.A, 1969,
176, 673).

The Importance of this work was
realised when humans with the
rare ganetic disordar known as
Refsum's syndroma were shown
to be unable to metabolise
phytanic acids, which typically
accumulates in tissue, blood ang
urine lipids (B.B.A., 1965, 1086,
304;N.Z.J.S., 1968, 11,24). twas
later shown that whersas small
amounts of phytanic acid are rap-
idly catabolised by rats, larger
amounts are toxic, being depos-
ited in the depot fats (B.B.A., 1966,
116, 178, 1968, 152, 642, P.VIITH
I.C.N., 1966, 5, 399). It had been
previously shown that anteiso-
heptadecanoic acid is succes-
sively B-oxidised to yield lower
homologues (B.J., 1957, 65, 438),
but in the case of phytanic acld
because of the prasence of the B -
methyl slde-chain removal of a
carbon by -oxidation must pre-
ceed the B -oxidation steps.

Cther branched-chaln minor
components identified in butterfat,
sheep and cattle fats Included:
evan-numbered (Ct4, C16 and
C18) iso- {C.&1., 1951, 839; 1956,
1149; 1959, 124; B.J., 1954, 58,
258, 1855, 61, 547; 1956, 64, 214)
and odd-numbered (C13, C15and
C17) iso- and anteiso-acids (B.J.,
1951, 50, 207; 1952, 52, 203, 581;
1953, 53, 374; 1954, 57, 297,
1955, 59, 350, 61, 141, 702;
JS.FA, 1957, 6 331, C. & I,
1853, 516, 1954, 1229) as wall as
long-chain cyclohexyt - containing
components {C. & I., 1967, 1640;
JS.FA, 1967, 225 1967). In
addition to the many branched-
chain acids, the presence of trace
amounts of methyl methoxys-
tearate artifacts produced during
asterification was indicated (C. &
1., 1966, 288; L., 1966, 1, 316).

In a second collaborative study
with Dr Ackman, who had deval-
opad appropriats high perform-
ance open tubular gas fiquid chro-
matographic (GLC) systems,
monomsathyl branched-chain fatty
acld homologues (C15, C17 and
C19) other than those of the iso
and antalso serles were isolated



by Roy from various ruminant fats
and analysed on the high effi-
ciency columns (L., 1972, 7, 683).
The available evidence correctly
indicated the presence of methyl
groups on even-numbsered car-
bons anly, as later confirmed by
GLC-mass spectrometric studies.

This was particularly important
because subsequent work in
Great Britain and the United States
showed that the soft fat of inten-
sivaly reared lambs could be attrib-
uted, in part, to the prasence of
these acids. They are formed by
incarporation of methylmalonate
(from propionic acid, a fermenta-
tion product of the feed grain) in-
stead of malonate during biosyn-
thesis of the acids. In a collabora-
tive project with staff in the Animal
Science Department of Massey
University, Roy showed that the
formation of these acids may be
minimised by feeding lower pro-
portions of grain (rolled barley) to
lambs fed pasture for a short time
after waaning. (N.Z.J.S., 1976, 19,
413; 1978, 21, 85).

Fats Also Contaln n-Odd
Numbered Fatty Acida

In addition to the branched-
chain fatty acids, irrefutable evi-
dence was provided for the occur-
rance of n-odd numbered fafty ac-
ids which, as mentioned above,
was at the time generally dis-
claimed (Hilditch, 1949, loc. cit}.
Howsever, the volatile fatty acids of
beef and mutton fat showed a
consecutive series of n-saturated
components from C2 to C10 (N,
1954, 173, 1093; B.J,, 1953, 54,
14; 1956, 63, 702; J.S.F.A,, 1953,
4, 351}). In butterfat, sheep and
beef fats higher {(C11, C13, C15,
C17 and C19) pure n-odd satu-
rated fatty acids were isolated, the
C15 and C17 components pre-
dominating. The total n-odd num-
bered acids approached 2% of the
total fatty acids (N., 1954, 174, 38,
1855, 176, 882; 1957, 179, 98,
B.J., 1953, 54, 14, 1954, 58, 513,
516; 1955, 59, 350; 61, 702; 1857,
65, 18:C & [., 1955, 92; J.S.FA,,
1957, 6,31; J.D.R., 1959, 26, i90;
N.Z.J.S., 1963, 6, 101}. As wellas
these saturated isomers, the
monoene  cis-haptadec-9-encic
acid was also isolated and ident-
fied (B.J., 1960, 77, 64).

It must be emphasised that
compounds identified by Roy were
painstakingly isolated {from kilo-
gramme amounts of starting mate-
rials) by a combination of vacuum
distiliation of the methyl estars, low
temperature crystallisation and sil-
icic acid chromatography. The
purity of the acids was checked by
combustion analysis, saponifica-
tion equivalant, icdine value, x-ray
powder diffraction and, where
possible, mixed melting point. Al-
though the results were at first
roceived with some scepticism this
was dispelled when more powarful
GLC and mass spectrometric
analytical methods were devel-
O .

Roy showed that the overlap-
ping of of GLC peaks (J.C., 1958,

2, 547) could result in the wrong
interpretation of the fatty acid
composition (N.Z.J.5., 1963, 6,
101). For accurate analyses of
mixtures it is necessary to use at
least two columns of different po-
larity. it was at this stage that other
investigators were beginning to
use GLC to confirm the discover-
ies made in the Fats Research
Laboratory. Unfortunately, it
seems that few if any investigators
now bother to isolate the fatty ac-
ids, or to do even a preliminary
separation, but rety almost solely
on GLC on a single column as an
adequate means of describing
fatty composition.

The presence of n-odd satu-
rated fatty acids in plant fats was
shown by the isolation of n-helpta-
decanoic acid from tall oil (C & 1.,
1959, 1516} as was incidentally
the presence of the branched-
chain {+)-14-methyl hexadecancic
acid {J.8.F.A,, 1957, 7, 482).

Some of the analyses are no-
table for the range of fatty acids
identified using x-ray diffraction,
showing the occurrence of n-odd
and even numbsred carbons from
C10 through C26 in ox kidney fat
and in butterfat {J.5.F.A_, 1958, 7,
391; JD.R, 1959, 26, 190). in
contrast, tall oil contained even
numbered n-C18 to n-C24 only
{N.Z.J.S., 1959, 2, 366).

Investigatlons Into the
Unsaturated Fatty Acids

Pioneering work in the Fats
Research Divislon on the effacts of
ruminal hydregenation on the com-
posltion of ruminant fats helght-
ened Interest In the unsaturated
fatty acid components. The occur-
rence of trans and cis isomers of
cleic {cis-octadec-9-enoic) acid
was already known from the hy-
drogenation of linolenic acid of
plant fats used in the manufacture
of margarine. The occurrence of
vaccenic {trans-octadec-11-
anoic) acid in butter had also been
tong known. The occurrence of
trans-octadec-16-enoic acid was
interrad by other workers, but it
was Isolated in the Fats Research
Laboratory in 1961 from butterfat
{B.J., 1961, 81, 233). Using GLC
data obtainedd on the pure mathy!
aster the presence of this acid in
sheep and ox kidney fats was indi-
cated (N., 1963, 198, 995).

Roy's interestin the analysis of
tall oil (J.S.FA., 1957, 7, 482,
N.ZJ.S., 1959, 2, 366; C. & |,
1959, 1516; N.Z.S.R., 1960, 17,
114} led to the isolation, not only of
the anteiso and n-odd numbered
fatty acids mentioned above, but
also to the study of unusual un-
saturated fatty acids. These were
indicated in a preliminary study of
the fatty acid composition of the
ether soluble lipids of the pine-
woods of P, radiaty and P.pigra
{N.Z.J.S., 1965, 8, 801). From the
seed oil of P_radigta there was
isolated the uncommon fatty acids,;
cis-5, cis-9, cis-12 octadecatri-
enoic acid and cis-5, cis-11, cis-14
gicosatrienoic acld, which com-
prised ca. 17% and 2% respec-

tvely of the total fatty acids
(N.ZJ.S., 1966, 9, 801; 1969,
12,324, 865.T., 1968, 51, 48). Be-
causa of different reactivities of the
double bonds in these com-
pounds, analytical methods for
their location are fraughtwith many
difficulties.

Transter to DSIR Applied
Blochemistry Division

The work on the seed oils of
three culvars or swest lupin
seads (JS.F.A., 1974, 25, 409;
N.Z.J.AR., 1976, 19, 343)isafur-
ther example of Roy's excursions
into plant lipids. Besides the main
companents (oleic, 55%; linoleic
13% and linolenic, 11%) the
amounts of n-saturated C12
through C26 together with 151,
17:1, 2021 {11) 20:2 (8,11), 20:3
{8,11,14) and erucic acid 22:1 (13)
were daeterminad. At that tme the
presance of linolenic acid was
considared unfavourable as it
gave rise to off-flavours.

Roy's careful approach to his
analytical work is illustrated by his
detection of triglycerides, a major
lipld component, in earthworm lip-
ids (L., 1974, 8, 363), whereas
other studies had indicated that
these compounds were absent.
The triglycerides are rapidly hydro-
lysed by tissue lipases unless
adequate praecautions are taken.
By freshly extracting the lipids and
applying sound methodologies,
datailed fatty acid analyses of the
total fipids, phospholipids, trigly-
cerides, free fatty acids, sterol
esters and glycolipids were
achieved for the first time. This
work remains unsurpassed in the
fiald of lipid analyses. Cver 60 fatty
acid components, including
substantial amounts of Iso, an-
teiso, n-odd numbered, linoleic
and Hnolenic acids, as well as
phytanic acid and its metabalites
were reported (L., 1974, 9, 825;
J.S.F.A, 1975, 26, 961},

Roy’s last papers in the area of
lamb fats culminated in the most
accurate and detailed analyses of
the subcutaneous fats from sev-
eral important breeds of sheep
ever published. The mean values
(N.2.J.S., 1976, 19,413,1978,21,
85). epitomised the salient fea-
tures of the work of the Fats
Research Division by quantilying
the levels of the fatty acids thathad
been added by the work of that
Division. Tha cessation of publica-
tion of N.Z.J.S., where these pa-
pers appeared, is agreatlossto a
young country trying to build up a
sciance tradition.

His final research paper dealt
with the occurrence of C13 to C31
vranched-chain fatty acids in
sheep faeces and of G12to C34 n-
saturated datty acids in both fae-
ces and rye grass (J.5.F.A., 1978,
28, 107).

Conclusions

Roy Hansen's career is espa-
cially tascinating as a study in the
development of a skilled research
worker. Most succassful scientists
arg first trained by means ol a PhD

research project supervised by an
experience investigator. Roy
leamt about research by working
on a project while investigating
relevant literature. By this process
his research capabilities in-
craased with experience to a re-
markable degree. In addition, he
receivad very able assistance
from his technicians, including
Miss June Cooke (Fats Research
Laboratory) and Miss Z. (Sophie}
Czochanska {Applied Blochemis-
try Division}.

In 1955 Roy was awarded the
Institute’s IC| Prize. This success
was remarkable considering the
fact that he had worked on fats
research for such a bried period. It
was encouraging for the Fats Re-
ssarch Laboratory, whose staff
ceiling rarely exceeded 17, tohave
three such medals awarded.

Roy Is remembered especially
tor his modasty; it was with great
difficulty that he was persuaded to
putin his research publications for
a DSc. In recognition of the signifi-
cant contribution {resultining in 85
preferesd publications) that Roy's
research mada to our knowledge
of the composition of agriciturally
and industrially important fats and
oils, he was awarded a DSc ds-
gree by Victoria University of Wel-
lington in 1973.

Roy's friendship was greatly
valued as was his honesty and
loyalty. He did not tolerats any situ-
ation that was not dealt with in a
straight forward manner and was
always prepared to stand by his
principles. F.B.S., as his former
Director, is grateful for his enthusi-
asm, his magnificent contrinution
to fats research and invaluable
assistance In the administration of
the Fats Research Division.

Cecil B. Johnson

DSIR Fruit and Trees

Palmerston North

F. Brian Shorand

School of Biological Sciences

Victoria Univarsity of Wellington

Abbroviations

A.J.S. = Australian Journal of
Science, B.B.A. = Biochimica et
Biophysica Acta, B.J. = Biochemi-
cat Joumnal, C.&l. = Chemistry and
Industry, D.S.A. = Dairy Science
Abstracts, E.J.E.A. = The Empire
Joumal of Experimental Agricul-
ture, J.C. = Joumnat of Chromalog-
raphy, J.D.R. = Journa) of Dalry
Rasearch, JN.Z.LC. = Journal of
the New 2Zealand Institute of
Chemistry, J.S.F.A. = Journal of
the Science of Food and Agricul-
turs, L. = Uplds, N. =Nature (Lon-
don), N.ZJAR. = New Zealand
Journal of Agricuttural Research,
N.Z.J.S. = New Zealand Journal of
Science, N.Z.5.R. = New Zealand
Science Review, P.VIith LC.N, =
Proceedings of the Viith Interna-
tional Congress ofNutrition, Ham-
burg, P.XIVth L.D.C.R. = Proceed-
ings of the XIVth International
Dairy Congress, Rome, T. =Tappi.
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CROWN RESEARCH INSTITUTE IN CHEMISTRY

The Science Policy and Public Affairs Committee of the
Institute have prepared and sent a submission to the Task
Force to Establish Crown Research Insfitutes. This submission
is reproduced in full below for the interest of members.

SUBMISSION TO TASK FORCE TO ESTABLISH CROWN
RESEARCH INSTITUTES

SUMMARY

THE NEW ZEALAND INSTITUTE OF CHEMISTRY RECOM-
MENDS ESTABLISHMENT OF A CROWN RESEARCH IN-
STITUTE IN THE DISCIPLINE OF CHEMISTRY, WITH A
BOARD OF DIRECTORS REPRESENTING EFFECTIVE
BALANCE OF SCIENTIFIC, TECHNICAL AND MANAGEMENT
SKILLS AND EXPERIENCE AND HAVING AT THEIR DISCRE-
TION ADEQUATE LEVELS OF FUNDING FOR UNCOMMIT-
TED QUTPUT.

Such a Research Institute is envisaged 1o be structured in a
form similar to DS1R's current Chemistry Division - either in its
own discipline or incorporated in a larger centre for physical
sciences, including for example, Physics, Engineering, Indus-
trial Technology.

Grounds for this submission are aftached.

The New Zealand Institute of Chemistry would be pleased to
provide any further support for its submission, as the Task
Force may require and to provide representatives to assist in
the Workshops proposed for March 1991,

Walter Freitag

Convenor

SCENCE POLICY & PUBLIC AFFAIRS COMMITTEE

ACROWN RESEARCH INSTITUTEIN THE DISCIPLINE OF
CHEMISTRY IS PROPOSED ON THE GROUNDS THAT:-

1. Chemistry underlies most other sciences and technolo-
gies, making direct contributions to most scientific ‘outputs'.

2. Continued fragmentation (into output-oriented units) has
been shown to dstract from New Zealand's total avallable pool
of expertise in Chemistry and cannot be in the nation's best
interests. A Crown Research Institute in Chemistry would re-
verse the process of fragmentation

3. A Centre for Chemistry will restore - and develop the
necessary breadth and depth of expertise to meet New Zea-
land's needs, offering also corresponding career prospects to
encourage and retain the country's investment in education and
training

4. Asingle centre can operate more efficiently than several

scattered units, in terms of:

- capital equipment

- operation and administration

- rationalisation of resources

- generation of ideas

5. A Chemistry Centre can be structured to readily and
efficiently support all relevant specialist units within its overall
organisation and so develop productive, synergistic interaction

6. A Crown Research institute in Chemistry should be
structured also to provide direct, effective links with Chemistry
Departments in the Universities, Polytechnics, other related
Crown Institutes, Departments - as well as private sector
organisations and cverseas organisations.The centre will thus
serve as a prime resource for the discipline of Chemistry, to
efficiently meet New Zealand's diverse needs.

THE SUCCESSFUL OPERATION OF THE PROPOSED
CROWNRESEARCH INSTITUTEIN CHEMISTRY WILLRELY
PRINCIPALLY ON THE EFFECTIVE BALANCE OF SKILLS
AND EXPERTISE OF {TS BOARD OF DIRECTORS - REPRE-
SENTING THE FIELDS OF FINANCE, COMMERCE, GEN-
ERAL MANAGEMENT, AS WELL AS THOSE IN THE RELE-
VANT SCIENCES AND TECHNOLOGIES:

The need for competent scientific and technical knowledge
and experience on the Board of Cirectors has been strikingly
demonstrated over the years, by the success of enterprises in
the world's wealthiest economies {eg Japan, Germany) who
place high priority on retaining the necessary balances ot
expeitise on their Boards of Directors - in striking contrasts to
the disastrous collapses of enterprises deficient in this respect.

itls therefore proposed that constitution of the Crown Institute
provides specifically for appropriate levels and proportions of all
relevant fields of experience on the Board of Directors.

THE INSTITUTE'S BOARD OF DIRECTORS SHOULD BE
GIVEN DISCRETION OVER REASONABLE LEVELS OF ON-
GOING FUNDING FOR NON-COMMITTED OUTPUTS:-

Such funding is sesn essentialto ensure reasonable reliability
of on-going operations and certainty of outputs - in pariicutar, to
maintaln reallstic balance batween projects aimed to specilic
short-term gains and those necessary to achieve the nation's
longer-term needs and welfare. '

Need s also seen for specific provision for funding necessary
items of major capital equipment - distinct from operating
revenus.

WORK FINISHES ON CONSTRUCTION OF HUGE OXYGEN PLANT

The oxygen plant is being built for FERNZ Corporation, which
has entered a contract to supply the oxygen to NZFP for pulp
and paper de-lignification.

Air Separation Ltd, a New Zealand company which repre-
sents in Australasia Air Sep Corp, of Buffalo, N, a giant in the
world of PSA oxygen supply plants, earlier this year won the $4
million contract from intemational compstition.

The plant for Kinleith is the largest pressure swing oxygen
{PSA) plant in the world. lts day to day operations can be
monitored by on-line computer directly from Air Sep Corp's
head office in Buffalo, New York. This computer link will monitor
all the plant's key operations, allowing its sophisticated func-
tioning to be carefully checked. If necessary, engineers in New
Zoaland can make adjustments to the plant as its functions are
being checked by experienced engineers in New York.

Femz Corporation’s development manager, chemicals, Mr
Rob Moon said his company is placing the Air Separation Lid
plant at the chemical complex adjacent to the Kinleith mill site
and will supply oxygen for the de-lignification bleaching of pulp,
an environmentally clean process producing no waste pred-
ucts.

The PSA method of oxygen generation, which has been
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proven and accepted over a 20 year period as an efficlent and
economical method of oxygen production for certain applica-
tions, is to be used in the new complex. Pulp and paper plants
have been identified as a key target market for this type of plant.

The PSA system generates oxygen by passing air through a
molecular sleve of synthetic zeolite, which lasts idefinitely. It
uses two molecular sieve beds alternately. Airis passedthrough
one adsorbent bad at high pressure. The sieve adsorbs nitro-
gen, allowing the oxygen to pass through as product gas.

Before the bed becomes saturated with nitrogen, the infet air
{s switched to the second bed. The second bed is now regener-
ated by desorbing nitrogen through depressurization and [s
then purged back to the atmosphere.

The pure oxygen is then passed to a separate holding tank
(called the surge tank). The complete cycle is then repeated.
The zeolite is completely regenerative, and under normal
operating conditions will last indetinitely.

Although most of the components for the Kinleith plant will
come trom overseas, much of the labour and the squipment
inciding the pressure vessels, will be sourced from New Zea-
land.



DOPING CONTROL OF ANABOLIC STEROIDS

Siu C. Chan, PhD, Clinical Toxicoiogist,
Department of Laboratory Medicine, Foothills Hospital, Calgary, Alberta, Canada,
Telephone: (403)270-1674, Fax: (403)270-1364

Anabolic steroids are analogs of testosterone, the male sex
hormone. Testosterone has both androgenic, or masculinizing,
and anabolic, or muscle-building, effects. Efforts to modify the
testosterone molecule to minimize the androgenic sffects led to
the synthesis of anabolic steroids. However, it is not possible ta
slimirate the androgenic properties of the molecule.

Anabolic stercids are extensively metabolized, and in most
cases it is the metabolites in the urine that are being monitored
in dope testing. Hence it Is important to have an understanding
of the major metabolic pathways of the different anabeclic
steroids. Many of these metabolites are conjugates as glucu-
ronides and sulfates; consequently, any comprehensive stercid
screening procedure would include a hydrolysis step, usually by
enzymes. Analysis is by gas chromatorgraphy-mass spec-
trometry. Human urine contains many endogenous steroids,
including androgens, progestogens, and corticosteroids, some
of them in significant amounts. For this reason, a gas chroma-
togram obtained with universal detection is very complex, and
it is difficult to identify anabolic steroids in the full-scan made.
The selected icn monitoring mode is used instead.

The anabolic steroids that most dope testing laboratories
currentlytestforare listedin Table 1. This listis constantly being
revised to include newly investigated compounds.

Table 1. List of anabolic steroids detectable in urine.
Bolasterone Boldenone
Clostebol Ethylestrenol
Drostanolone Furazabol
Fluoxymesterone Metandienone
Mesterolone Methandriol
Metenolone Nandrolone
Methyitestosterone Oxandraolone
Norethandralone Oxymetholone
Oxymesterone Testosterone
Stanozolol

Dehydrochloromethyitestosterone

Anabolic steroids are banned for two reasons - the firstbeing
that they are performance-enhancing drugs, thus atheletes
using them have an added advantage, and this constitutes
unfair competttion; the second being that they have harmful
side effects and are injurious to the health of the atheletes.

Whether anabolic steroids are performance-enhancing has
been a controversial subject for some years. The sclentitic
literature does not unambiguously support the notion that they
are performance enhancing. On the other hand, there is no
uncertainty on their adverse effects.

These include masculinizing effects on temales, suppres-
sion of gonadal functions in males, and premature closure of the
epiphyses in adolescents. Other problems include acne, ag-
gression, mood swing, insomnia, changes in cardiac and liver
enzymes levels in the blood, as well as blood cholestero! level,
Long-term sffects are yet to be delineated.

Over the years, the positive rate detected by doping [abora-
tories is low - about 2%. If only anaboiic steroids are considered,
the rate is even lowar. it was known all aleng that drug use in
sports, especially steroids use, had been more prevalent than
this. The anomaly was due to the fact that for many years dope
testing was only conducted in competition, so atheletes who
abused drugs in training would not have been detected. Ster-
oids are generally used in training to help the athlete recover

sooner between training sessions, and to train harder and
longer. If the athlete finishes his cycle of drug use well ahead of
competition, then his body has enough time to clear the drug,
and he would test negative. To overcome this problem, testing
should also be performed out-of-competition, such that the
athlete is given short or no notice. This is an expensive
undertaking, but is an effective deterrent of steroids abuse.
Many sports organizations now have out-of-competition testing
programs in place.

Another proposed means for detection of anabolics abuse is
the so called endogenous sterolds profiling. It Is alleged that the
urinary excretion of endogenous androgens in sterold abusers
Is suppressed compared to non-abusers. The argument is
based on the fact that the secretion of testosterone in the testes
is controlled by a negative feedback mechanism on the hy-
pothalamo-pituitary-testicular axis. Presence of exagenous
steroids in the blood stream will suppress the release of both
gonadotropin releasing hormone and LH, which will in turn
affect negatively the biosynthesis of testosterone in the testes.

In a presentation to the 2nd International Athletic Foundation
Symposium, Monte Carlo, June 1989, Professor Donike com-
pared the urinary levels of several androgens of power athletes
and cyclists. Power athletes were assumed to be steroid users,
while the cyclists were deemed not |lkely to use sterolds for per-
formance enhancement. Donike analyzed androsterone (AN),
etiocholanolone (ET), testosterons, and epltestosterone con-
centrations, and AN/ET ratio were lower in the power athletes.
Based on these observations, he proposed two parameters to
monitor long-term use of anabolic stercids. The first is the
urinary concentrations of endogenous steroids, The second pa-
rameter is the AN/ET ratio, which is independent of the specific
gravity of the urine sample. Some of his data is reproduced in
Table 2. Considering the spread of the data, the results fromthe
power athletes are not different from those of the cyclists.
Perhaps it is an over-simplitication of the situation in attempting
io delinsate gonadal suppression by examining the urinary lev-
ols of androgens. The majority of testosterense is synthesizedin
the testes, together with a small amount of androstenedione.
The adrenal cortex is the site of production of dehydroepian-
drosterone, its sulfate conjugate, androstenadione and a small
amount of testosterone. Androstenedione and dehydroepian-
drosterone are metabolized in the liver into testosterone. Alf o
these are excreted in the urine as androsterone and etiochola-
nolone. Metabolism of androgens is indesd a very complex
phenomenon. In dope testing, the tester has the benefit of
examining only one random urine sample, and it may very well
be impossible to prove gonadal suppression through some
urinary parameters.

Perhaps the most controversial aspect of steroidtesting s the

Table 2. Goncentrations and ratio of endogenous steroids

Cyclists Power Athletes

(N = 254) (N =197}
;ean 5.D. mean 5.0,
Androsterone 2165.5 1484.9 974.9 1014.4
Etiocholanolone 2079.7 1398.9 1591.3 1183.3
AN/ET 1.34 1.02 0.52 0.46
° Testaosterone 41.8 30.7 24.8 22.9
Epitestosterone 35.7 23.86 18.4 17.5 ‘

Concentrations in ng/mL
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detection of testosterone abuse. As the laboratory cannot
differentiate between exogenous and endogenous testoster-
one, the ratio of testosterone to epitiestosterone (T/E) is used
as the criterion to detect abuse of this hormone. A ratio of
greater than 6 conslitutes violation. The 6 value is an arbitrary
administrative cut-off, and has no theoretical basis. Not much is
known about epitestosterone, which is not active physiologi-
cally, but there is no interconversion between epitestosterone
andtestosterone. As the excretion rate of testosterone is similar
to that of its epimer, the T/E ratio is about 1, and a ratio of 6 is
considered a safe margin to define testosterone abuse. How-
ever, it is now generally recognized that there are some men
who have a genstically high T/E ratio. This discovery poses a
dllemma to sports authorities - how can one distinguish be-
tween a testosterone abuser and a genetic outlier? Historical
data would be usefu!. if someone has a nomal ratio all along,
a sudden rise above 6 is highly suspicious. Those with a high
ratio and a high testesterone concentration are also suspect.
The gray area Is when the ratio is between 6 & 10, and the
testosterone concentration is not high. One characteristic that
c¢an be used to differentiate genetic outliers from steroid users

is that athletes abusing anabolic steroids including testosterone
could be in a hypogonadtrophic hypogonadal state, as ex-
plained earlier where the secretion of gonadotropins in the
pituitary is suppressed. This state can last as long as 16 weeks
after the cessation of drug use. Symptoms include testicular
atrophy and low sperm count. Some biochemical parameters
might also be altered, such as the decrease in blood level of LH.

An often-asked question is how iong the steroid or its metab-
olites can be found in the urine after the cessation of drug use.
Most anabolic steroids are no longer used for therapy; there-
fore, it would be difficult to get approval from ethics committees
to conduct such studies. Information is usually gathered retro-
spectively through positive dope testing results, and with the
cooperation of the athletes. In general, oll based nandrolone
injectable lingers the longest in the system. Other injectable
steroids could be detected anywhere from afew weeks to afew
months after drug use. For oral dosage forms, the clearance
time is shorter, and thetest s most likely negative after acouple
of wesks.

As can be seen, the laboratory faces many challenges in
anabolic steroid testing. Much work remains to be done.

DOPING IN SPORT: OLD AND NEW ASPECTS
OF A WORRYING PROBLEM

J Segura, Department of Pharmacology & Toxicology, Official Antidoping Laboratory
1992 Olympic Games, Institut Municipal d’ Investigacio Medica, Passeig Maritim,
08003 Barcelona SPAIN

The use of drugs and medication in sport is in part a reflection
of the use of drugs in society. The utilization of drugs for
therapeutic or recrestional purpose follows similar trends to
those in general population. The sportsman, however, may
look to drugs for additional ergogenic {psychostimulants),
analgesic (narcotics), bradycardiac {beta-blockers) and ana-
bolic (steroids) purposes. Complementary drugs that dilute
{diuretics) or mark (probenecid) the excretion of the former are
also misused.

The detection of the above cited malpractice after urine
analysis has been established for some years (Table II).
Extraction procedures involve the Isolation of the drugs or their
metabolites, sometimes after hydrolysis of conjugates. The

combination of gas-liquid (GC) and high perormance liquid
chromatography (HPLC) allows the necessary detection of the
compounds or their derivatives. Finalconfirmation by GC-mass
spectrometry (GC-MS) affords the necessary specificity. New
developments in solid-phase extraction and recent efforts to
couple HPLC with MS to confirmthe presence of doping agents
offer new capabilities.

A wonying area of substance misuse appears to be endocri-
nology. In addition to anabolizing agents the present avallability
of peptide hormenes, sometimes obtained by recombinant
DNA technology, is becoming a great concern. Human chori-
onic gonadotrophin, human growth hormone, adenocorticotro-
phic hormone and their hypophyseal releasing factors are

TABLE|

LIST OF DOPING CLASSES AND METHODS
BANNED BY INTERNATIONAL OLYMPIC
COMMITTEE (1990)

I DOPING CLASSES
Stimulants
Narcotics
Anabolic Steroids
Beta-Blockers
Diuretics’
Peptide hormones and analogs

H DOPING METHODS
Blocd doping
Pharmacological, chemical and physical manipulation

Il CLASSES OF DRUGS SUBJECT TO CERTAIN
RESTRICTIONS
Alcohol
Marijuana
Local anaethetics
Corticosterolds
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TABLE il
ANALYTICAL METHODOLOGY CLASSIFICATION

Screening# Characteristics
| Volatile Nitrogen-containing compounds excreted free
in the urine (Gas Chromatography GC)

Il Heavy volatile compounds excreted as conjugates with
sulphate or glucuronic acid (GC-Mass Spectrometry
MS)

HI Stimulants with special chemical structure and
properties (High Performance Liquid Chromatography
HPLC)

IV Angbolic Steroids (GC-MS)

V  Diuretics (HPLC and GC-MS)

VIl Beta-bleckers (GC_MS)

VIl Hormones and substances detectable with
immunological methods




potential targets for misuse. As an alternative to blood doping,
Erythropoietin might be used in order to increase oxygen-
carrying capacity through stimulation of red-blood cell differen-
tiation. Some issues associated with hormone abuse and
prablems related to their detection and identification as exoge-
nous agents are itemised in Table I}l.

Reliability of the whole analytical procedure is guaranteed by
following strict Good Laboratory Practice (GLP) regulations
(Table IV). However, one aspect as important as the reliability
of analysis In the laboratory is the guarantee of the so called
“Chain of Custody" which is based on important formal aspects
of dopetesting (Table V). Inthis regard somie parallelismcanbs
observed between doping control and other fields of toxicology,
such as workplace drug testing or forensic toxicology, although
some important differences can also be identified (Table VI}.

The protocols to assure the origin and the integrity of the
samples being collected, the transportation, the analysis and
the reporting should always be rigidly followed especially during
Olympic Games. In these events the anti-doping programmes
are extremely complex to carry out, because of the high number
of controls involved, the urgency with which results are needed
andthe speed with which decisions have to be made. However,
previous experience acquired shows that this highly complex
operation allows an overall approach (Table Vll). By suitable

TABLE lll
PEPTIDE HORMONES

Traditional sources:
Extraction from biological material
Chemical synthesis
Madern sources:
Gene technology for some of them
Substances:
Human chrolonic gonadotrophin HCG
Corticotropin ACTH
Somatotrophin HGH
The corresponding hypothalamic releasing factors
Erythropoetin EPO
General remark on detection:
Shont plasma half life
Small quantities in urine-unknown structures
Cross-reactivity with antibodies
Ditficult to obtain reference material
Criterior for distinguishing exogenous/endogeous
Problems for mass spectrometric confirmation

TABLE IV
ANALYTICAL ASPECTS COVERED BY GOOD
LABORATORIES PRACTICES

Organization and personnel

Quality assurance program

Laboratary facilities

Instruments and materials

Reagents and Reference Substances
Standard Operating Procedures (SOP's)
Reporting

Archiving and storage

TABLE V
IMPORTANT FORMAL ASPECTS
IN DOPE TESTING

Notice 10 the athlete

Protocal at the Doping Control Station
Collection Form

Transportation Form

Reception Form

Opening Form

planning, adequate measures are taken to provide valuable
information on banned substances to athletes and doctors,
reliable procedures are used, results are discussed in depth by
experts and every effort is made to reach the correct decisions
for the athletes involved.

TABLE VI

DOPE TESTING AND OTHER
RELATED FIELDS

Some simllaritios with:
Workplace drug testing
Forensic toxicology
Emergency toxicology
Therapseutic drug monitoring

But Important differences based on:
Rapid screening and confirmation
One biofluid
Smalt sample
Number of classes of drugs
Detection of parent drug and/ or metabolites
Techniques used
High level of expertise
International credibllity

Legal challenge

TABLE VI
SOME CHARACTERISTICS OF ANTIDOPING
CONTROL AT THE OLYMPIC GAMES

High number of controis

Urgency of the results

Ovarall approach allowing:
Information for athletes and docters
Rellable procedures
In-depth discussion of the results

ANALYTICAL CHEMISTRY BY
DISTANCE LEARNING

ATlis developing a distance learning programme for training
and updating skills in analytical chemistry. The programme is
based on the series of self instructional texts developed by the
UK polytechnic system under the name of ACOL (Analytical
Chemistry by Open Learning). The series comprises 30 titles
covering the a wide variety of topics from fundamentals of
analytical chemistry, classical analysis to a range of instrumen-
tal techniques. A selection of these topics will be available for
study through ATI which has been accredited by ACOL as an
approved provider.

Negotiations are in progress between ATl and BTEC (the
Business and Technician Education Councll) in the UK so that
the programme will have recognition in Britain andthe European
Community as wall as in New Zealand. Successful completion
of the programme will gain credits at post NZCS level to count
towards higher qualifications presently under development at
the Institute. In addition the programme will form a substantial
part of the requirements for the RSC (Royal Society of Chemistry)
Centificate in Applied Chemistry presently being taught at ATI.
it is envisaged that AT! will eventually-be able to offer this
certificate via a distance learning mode. '

There are no formal entry qualifications but the material will
be taught to a post-NZCS lsvel (atthough the open leaming
texts facilitate a slightly lower entry point).

Experience of working in analytical chemistry is expected.

The topics covered are particularly suitable for graduates in
any area of science who need tralning in particular topics, or for
those returning to analytical chemistry after a career break who
need to update their skills.

If you would like further information on these courses, or to
register as a participant, please contact: Bruce Fraser, Faculty
of Science and Engineering, ATI, Private Bag, Auckland. Ph
{(09) 773-570, Fax (09) 357-0760
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THE STATUS OF ATOMIC ABSORPTION
SPECTROMETRY FOR TRACE ELEMENT ANALYSIS

Simon McCall NZCS, Analytical Instrumentation Specialist,
Philips Scientific & Industrial Pty Ltd

Atornic absorption spectromstry (AAS) is currently the most
widely used technique for elemental analysis at the trace level.
The determination of lead in blood, aluminium in water and
mercury in fish invariably involves the application of AAS In one
form or another.

As in most analytical techniques, the advent of the microproc-
essar has had a profound effect on AAS instrumentation. The
number of manualcontrols on an atomic absorption spactrome-
terhas decreased steadily and most parameters are now set via
the instrument's computer keyboard. Self-optimisation routines
are avallable with a number of instruments. When a lamp is
inserted, the spectrometer recognises its identity and sets
appropriate conditions such as the lamp current, spectrometer
wavelength and slit width. Optimisation of the flame conditions
can also be performed automatically without eperator intervan-
tion.

The provision of improved nebuliser/burner systems and the
almost universal use of automatic gas flow controls have
enhancedthe appeal and reliability of AAS in routine trace metal
analysis. There are, of course, some limitations and disadvan-
tages of the technique and a number of procedures have been
developed to overcome (a) the poor sensitivity encountered for
some elements and (b) the effects of matrix interferences,
which may cause errors in analysis.

SLOTTED TUBE ATOM RETARDER - {STAR)

The use of a slotted quartz tube to increase the sensitivity of
flam AASwas firstdescribed by Watling. Philips Scientificwere
thefirst supplierto introduce this. With this procedure, aquartz
1ube is positioned in the flame such that the HCI beam passes
along the tube (Figure 1). Two slots cut in the quartztube aliow
the passage of the flame gases into the tube with the effect that
the residence time of the analyte atoms in the HCi beams is
increased. The comesponding improvement in sensitivity ranges
fromafactor of 2to 5forthe more volatile elements (e.g. Ag, As,
Au, Bi, Cd, Cu, Hg, Zn) (Table 1}. The procedure has besn used
recently to determine the concentration of Cu and Zn in serum
and urine in conjunction with a micro sampling procedure,

Holder

ELECTROTHERMAL ATOMIC ABSORPTION SPECTROS-
COPY - (ET-AAS)

Recent advances in electrothermal AAS have concerned the
development of instrumentation or procedures which minimise
the influence of matrix species on the measurement of the AAS
signal.

gThBI’e are basically two approaches (chemical modification
and high temperature atomisation) to chemical interference
control in electrothermal atomic spectrometry.

CHEMICAL MODIFICATION

This involves the addition of a reagent to the standard and
sample solutions to either assist the removal of the matrix at
normal char/ash temperatures or prevent less of the analyte at
elevated char/ash temperatures. Some of the more commoniy
applied modifiers are NH ,NO,, NH H,PO,, Mg(NO,), and Ni.

TABLE 1
Comparision of Conventional Versus STAR-FAAS Sensitivities
Element Flame Type Conventional STAR-FAAS improvement
FAAS {(ug mL") {ug mL") Factor

Pb AIr-C,H, 0.1 0.03 x 3.3
cd Air-CH, 0.014 0.004 x3.5
As Ar-H, 0.3 0.06 X 5.0
Se Ar-H 0.26 0.08 Xx3.2
Cu Air-CH, 0.04 0.015 x2.7
Zn Air-CH, 0.01 0.004 x25
Sn Air-H, 0.35 0.1 X35
Tl Air-CH, 0.28 0.1 x2.8
Ag Air-CH, 0.03 0.01 x3.0
Au Air-CH, 0.12 0.05 x2.4
Hg Air-CH, 2.7 0.85 x3.2
Pt Alr-CH, 1.2 0.9 x1.3
BI Air-CH, 0.28 0.08 X 3.5
Sb Alr-CH, 0.36 0.12 x3.0
Te Air-C H, 0.2 0.08 x2.5
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Recently there has been considerable Interest in the use of
palladium as a general modifier for electrothermal AAS, The
palladium is added in the form of nitrate or chloride salt, but
during the char stage, the Pd2* jons are reduced to palladmm
metal and it is thought that some form of amalgam is formed
with the analyte element. The use of palladiumcan increase the
maximum char/ash temperature to 1000-1300 deg C for ele-
ments such as As, Bi, In, Pb, Sb, Sc, Sn, Te and T1, which would
normally be vapor:sed at temperatures 300-500 deg C lower.
Although palladium has been used in conjunction with other
modifiers there is sufficient information to suggest that the
addition of H, to the furnace purge gas to ensure reduction of
szd* ngo Pd, is the only requirement for widespread use of this
modifier.

HIGH TEMPERATURE ATOMISATION

Chemical interferences can occur in electrothermal AAS if a
volatile analyte species is vaporised into a relatively cool
fumace environment along with an excess concentration of, for
example, matrix halide salts. In the presence of a halide matrix,
volatile analyte molecules may be vaporised before the fumace
gas has reached a temperature capable of producing analyte
atoms and they are therefore lost. Also, the high excess con-
centration of halide species produced by the sample matrix may
inhibit the dissociation of analyte molecules or react with the
atoms once produced. Whatever mechanism dominates, the
occurrence of vapour-phase interferences reduces the effi-
ciency of atom formation so a lower absorption signal is
measured compared to atomisation of the analyte in a halide-
free specimen. Many attempts have been made to improve the
atomisation of volatile elements by vaporising the sample into
an environment at a higher temperature than would be experi-
enced by the analyte under normal conditions. The most widely
used approachis the platform atomisation method. A small slab
of pyrolytic graphite is positioned inside the atomiser tube and
the sample droplet is placed on to the platform rather than the
tube wall. During the atomisation stage, the platform heats ata
much lower rate than the rest of the tube so that when vapori-
sation occurs, the analyte and matrix components are volatil-
ised Into a gas at a higher temperature than would have been
experienced by the analyte with wall atomisation. When used in
combination with chemical modifications, interferences can be
removed at matrix levels 10® - 104 times higher than can be
tolerated with conventional wall atomisation.

% Inject sample
Dryfash sample and auto-zero

An alternative approach to achieving high temperature va-
porisation in electrothermal AAS is the use of probe atomisa-
tion. With this procedure, the sample droplet is deposited on to
asmall graphite strip {(Figure 2) ratherthan directly ontothe tube
wall or a platform. The probe-head is positioned inside the tube
bsneath the injection hole so that sample deposition can be
achieved using a conventional furnace aute-sampler. The dry
and charfash sequence occurs with the probe-head inside the
tube and once this is complets, the probe with the sample on i,
is removed from the atomiser and the tube is heated {o the
required temperature. When the temperature has stabilised ,
the probe is reintroduced, the probe-head is heated rapidly by

Withdraw probe, pre-heat
furnace to atomisation
temperature

Insert probe into furnace
Make analytical measurement
Clean system

tube wall radiation {as is the platform) and the sample is
vaporised into the hot furnace gas. A probe atomiser pro-
gramme for the determination of lead and cadmlum is given in
Table il. Two principal advantages of the probe, compared to
the platform, are (i) improved control of the gas temperature
and atoms experience and (i) rapid heating of the atomisation
surface to the colatiiisation temperature of the volatile analyte
and matrix. Probe atomisation methods have been reportedfor
determination of Cd, Cu, Mn, Ni ad Pb in clinical and environ-
mental samples, without addition of matrix modifiers orthe use
of standard additions or matrix-matched solutions for standardi-
sation. Philips Sclentific developed this technique and Auto-
probe atomizaton is a unique feature of the Philips range of
graphite fumaces.

TABLE Il
Probe Atomiser Programme for the
Determination of Lead and Cadmium

Phase Temperature Time s Ramp Argon
deg C deg Cs-' Gas Flow
i 200 45 200 On
2Pb 700 20 200 On
Cd 500 20 200 On
3 2500 3 2000 Oft
4 2700 2 2000 On

SOLID SAMPLING IN ELECTROTHERMAL AAS
The ability to analyse solid samples Is an often quoted

“advantage of electrothermal AAS atomic spectrometry. How-

ever, il is only since the advent of chemical modification and
platform atomisation that accurate and precise analysis of
solids has become a practical reality. There are two basic
approaches to the direct analysis of solld samples by electroth-
ermal AAS. Particles of the sample can be introduced directly
into the atomiser tube, or alternatively a suspension of finely
powdered material can be prepared and volumes Injected into
the tube with the auto-sampler. The latter approach is often
called slurry sample introduction and the homogeneity of the
dispersion can be maintained by mechanical or ultrasonic
mixing, or by use of thixotropic thickening agents. Introduction
of the solid sample in the form of a suspension has a number of
advantages. It is easlerto automate the process in comparison
tothe use of direct solids insertion. Repeat micro welighings are
avoided, a larger portion of the specimen can be selected for
repeat analysis and contamination can be minimised. The
approach is limited to samples which can be ground to a fine
power, e.g. chemicals, rock, freeze-dried foedstuffs and bio-
logical tissues. When combined with some of the advances in
methodology described above, slurry analysis can improve
detection limits by an order of magnitude which may be of
importance in the detmination of toxic elements such as Cd and
Pb.

CONCLUDING COMMENTS

Atomic absorption spectrometry can now be considered a
comparatively mature technique but improvements in instru-
mentation and methodology continue to enhance its application
in many areas of slemental analysis. Although the advecates of
plasma-based atomic spectrometry techniques may disagree,
it seems likely that AAS will continue fo play animportant role in
chemical analysis forthe forseeable future, For many users, the
simplicity of flame AAS, the sensitivity of electrothermal AAS
and the flexible approach that is pessible in many spscialist
applications will continue to be attractive teatures of the tech-
nique.
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CARBON DIOXIDE AS A WORLD “GREENHOUSE” GAS
PART TWO

FROM OPTIMISM TO PESSIMISM TO OPTIMISM

A.A. Evans
Hazards Analysis Ltd., P.O. Box 29-037, Wellington

Untike "Carben Dioxide as a World “Greenhouse” Gas - A
New Approach?” Part 1 {1), the concepts illustrated here are
ditferent from those that were presented at the annuai Institute
of Chemistry Conference) Health and Environment Session),
Wellington, New Zealand in August, 1990. Part 1 presented an
optimistic picture because it ignored the complication due to the
variation of the carbon concentralion within the sea. The
consequences of this variation is now included in the discussion
in the following paper.

INTRODUCTION

In Part 1 [1] there was great emphasis on the ability of the sea
(or oceans) to absorb carbon dioxide. That is indeed correct.
However, one very important matter which was not part of that
previous discussion was the need to consider the degree of
mixing within the oceans. In that presentatlon it was assumed
that most of the resistance to transfer between air and the total
seaoccurs at the alr-sea Interface. Although this would apply to
most liquid-gas processes consldered by chemical engineers,
it is not true in this instance. The reason is simply one of size;
the oceans are so very deep.

Houghton and Woodwell [2] made the following statement - “If
current fluxes were reduced by 3 billlon tons annually, the
atmospheric carbon dfoxide level would be stabilized for a few
years. The stabilization would not be permanent, however. The
rate of accumulation in the oceans is determined by how fast
they can absorty carbon dioxide from the atmosphere; this in
turn depends on the difference in carbon dioxide concentration
between the atmosphere and the ocean. As the flux of the
excess carbon is reduced, the difference is also reduced and
the ocean becomes less capable of absorbing excess carbon;
carbon dioxide emissions would have to'be reduced still further
to prevent additional atmospheric accumulation.” In order to
better understand the reason for this statement, Scenario A will
be considered. It consists of & mathematlcal modal where a
diffusion mechanism is used to describe the movement of
carbon from the surface to the deep sea.

Scenario A - Diffusion Mecdel

In the diffuslon model [3,4,5 etc] the sea Is considered as a
series of separate levels with the layer near the surface termed
the mixed layer. Inthis layer anydifference in the carbon dioxide
with height is considered to be Insignificant. However the depth
of this fayer is relatively small and varies with latitude [3]. The
average value used by Waltts and Morantine [6] is 60m; the
value of Baes et al [3], Emmanuzl et al [4] and Soloman et al [7]
is 75m and the value of Enting is 100m [8). Hence there is no
agreed value but what is agreed is that its value is very much
less than the average depth of the sea which is around 4 km
{3,6]. In this paper a value of 75m will be used and the carben
content in the mixed surface layer, on that basis, is 630 billion
tonnes of carbon [7). This is less than 2% of the total carbon in
the sea of around 36,000 billion tonnes of carben [1,2].

As a gross simplification the sea will be divided into just these
two categories, the mixed surface layer and the deeper non-
surface sea. Table 1 gives reconstructed current carbon reser-
voir values when the sea content is separated into these two
categories. If resistance to the mass transfer of carbon dioxide
between the air and the mixed surface layer is relatively a very
small value when compared to the resistance between the
mixed surface layer and the deeper sea, then it would be
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Table 1 The Current World's Major Carbon Reservoirs (val-
ues in billion tonnes)

{1} Atmosphere 735 (1.7%)
{2) World Vegetation and Soils 2060 (4.7%)
(3) Sea - Mixed Surface Layer 630 (1.4%)
(4) Sea - Deeper Non-Surlace 35370 (B0.8%)
(5) Fossil Fuel Reservoirs greater than 5000 (11.4%)

expscled that any percentage increase in atmospheric carbon
dioxide would be matched by a similar increase in the carbon
dioxide in the mixed surface layer.

ifitis assuymedthat the rate of carbon emissions continued at
their current level (2 billion tonnes - deforestation, 5 billion
tonnes - burning fossil fuels {1,2] but with no net transfer within
the sea beyond the mixed sutface layer and assuming the
accumutation of carbon in the air and mixed surface layer is in
proportion to their original carbon contents, then in about 100
years, the current kKnown fossil fuel reservoir would be ex-
hausted and at the end of that time, hypothetically, the situation
would be that given in Table 2. This might be called the “worst
case” scenario at current usage. Note that the carbon content
inthe atmosphere (4505 billion tonnes) is greaterthan the value
of 3735 billion tonnes obtained by Evans in the so-called
“constant proportional flow” scenario [1).

Table 2 The World's Major Carbon Reservoirs in 1000 Years
Time Iif Current Rate of Flux Continues (billion tonnes) -
Scenaria A (1) No transter below mixed layer.

4505 (10.3%)

60 (0.15%)
3860  (8.8%)
35370 (80.75%)

(1) Atmosphere

(2) World Vegetation and Solls (15+45)
(3) Sea- Mixed Surtace Layer

(4) Sea - Deeper Non-Surface

Consider now the situation where the flow of carbon from the
mixed surface layer to the deeper non-surface sea was such
that a canstant proportional {low pattern as indicated by Evans
was abtained [1,2]. Such a pattern would generate the values,
after 1000 years, as shown in Table 3. Figure 1 gives the
required net flux pattern (on an annual basis) to establish the
pattern with the assumption that the values do not change
significantly with time over the period.

Table 3 The World's Major Carbon Reservoirs In 1000 Years
Time if Current Rate of Flux Continues (billion tonnes) -
Scenario A (2) Transfer to mixed layer to give a defined
constant proportional flow.

3735 (8.55%)

60 {0.15%)
3200 (7.3%)
36800 (84.0%)

(1) Atmosphere

(2) World Vegetation and Soils
(3) Sea- Mixed Surface Layer
(4) Sea - Deeper Non-Surface




On the basis of the pattern given in Figure 1, what rate of
burning of fossil fuels would be just sufficient to maintain the
carbon dioxide leve! at its current level? Figure 2 shows this
value wouldbe only 1.43 billion tonnes/year or about 30% of the
fossil fuel emissions or 20% of the total carbon emissions.
Figure 2 helps explain the recently specified condition that a
reduction of greater than 0% in man-made carbon emissions
is necessary in order to stabilise the carbon dioxide concentra-
tion in air at its present day level [9]. Such a scenario gives a
very pessimistic picture compared to that presented in the pre-
vious paper (Part 1 [1]), where it was suggested (optimistically)
that if the burning of fossil fuels was reduced to 80% of its
current value and net deforestation was no longer continued
then the carbon dioxide concentration should remain near its
present level. Scenario A requires (pessimistically) that the
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Figure 1 Carbon Reservoir Net Fluxes - Current Values (in
hillion tonnes/year)

current burning of fossil fuels must be reduced to 30% of its
current value and net dseforestation no longer continued if thers
is to be no increase of carbon dioxide in the atmosphere.

DEEPER SEA
).\ Diffusion
1.43
ATMOSPHERE SEA MIXED LAYER
0 1.43
0 1.43
VEGATATION/SOILS FOSSIL FUELS

Figure 2 Carbon Reservoir Net Fluxes - Reduced Values for
Scenario A (in billion tonnes/year)

Scenario B - Circulation Model

Bjorkstrom [5] was the tirst to prepose an ocean modelforths
trasfer of carbon which included water downwelling from the
cold reglons and upwslling from the warm regions. It is now
recognised that the parametization of all the vertical ocean
movement into a single diffusion coefficient is not realistic and,
in fact, diftusion itself is not a major contributor [4]. The term
advection is often used to describe this circulatory movementin
a vertical direction.

The potential far removing carbon into the deep sea by
advection can be seen from the following assumptions and
calculations -

(1) Upwelling occurs in 50% of the sea surace {i.e. 50%of 3.6
x 10" m? [7]);

{2} The average velocity of upwelling is 4 m/year [6];

(3) The downwelling involves only the mixed surface |ayer,

(4) The carbon dioxide in the mixed surface layer is propor-

tiona! to the carbon dioxide currently in the air; and

(5) The carbon dioxide concentration in the upweslling is pro-
portional to the carben dioxide that was in the air in 1850, This
also assumes thatforathousand years or more before 1850 the
carbon dioxide concentration In the atmesphere did not change
markedly.

Assumptions (1) and (2} give the total flow as 7.2 x 10'*m®/
year and since the mixed layer contains 630 billion tonnes of
carbon in its volume of 2.7 x 10'*m?® (3.6 x 10"m2x75m}, then
from assumption (3), the total carbon flow should be 630 x 7.2/
270 = 16.8 billion tonnes of carbon/year. it is estimated that in
1850 the atmospheric carbon dioxide concentration was about
82% of its current value [2], and therefcre, on the basis of
assumptions {4) and (5), the net flux wouldbe 0.18 x 16.8 =3.0
billion tonnes of carbon per year.

There is a further consideration to the above proposed net
transfer of 3 billion tonnes of carbon per year into the deeper
ocean, and that is an impliclt requirement for an additional
increase in the carbon capacity of the mixed surface layer. This
increase should be 0.18 X 630 = 113.4 billion tonnes over one
hundred and forty years and would average at slightly less than
1 billion tonnes/year. The current annual increase in atmos-
pheric carbon dioxide is about 0.5%/year [7] so the mixed
surtace layer should also need to increase by 3 billion tonnes/
year giving a total of 6 billion tonnes/year which is greater than
the estimated 4 blllion tonnes of carbon/year being absorbed by
the sea. There are at least two methods which might be usedto
resolve this discrepancy.
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Figure 3 Carbon Reservoir Net Fluxes - Current Values for
Scenario B1 (in billion tonnes/year)

The first methed relies on the phenomena of phytoplankton
which are mainly responsible for a large decrease in the
dissolved inorganic carbon content in the mixed surface layer
[3,7]. If sea water of typical deep-water composition was
brought to the surface and warmed fo the surface temperature
then there would be a more than three-fold Increase in the
carbon dioxide vapour pressure [3). Hence the death of phyto-
plankton would have a very large effect on the atmospheric
carbon dioxide {and of course the sea food chain) content
because the sea would then release a farge amount of carbon
dioxide into the atmosphere until it had reached a value around
1200 ppm (currently around 350 ppm). Assuming that the
phytoplankton distribution Is the same today as it was in 1850
and that the effect of increasing the carbon dioxide in the
atmosphere has been to after the concentration gradient from
the deeper water to the surface, then this proposed triangular-
like etfect would cause the average concentration in the mixed
surface layer to increase by only half of the surtace value itself.
However this would also halve the increase in the amount of
carbon being advected to the depths of the oceans. Hence by
halving both the capacitative effect in the surtace layer, halving
the amount being advected to the desp sea and balancing the
remaining carbon flux by diftusion gives the situation depicted
in Figure 3 {Scenario B1). Under this scenario the cuirent
burning of fossil fusls must be reduced to 53% of ils current
value and net detorestation no longer continued if there is to be
no further increase of carbon dloxide in the atmosphere.
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A second possible explanation is demonstrated by consider-
ing the latitudinal variation in the carbon dioxide transfer from air
to sea. Inthe tropics, sea water loses carbon to the aimosphere
because of the higher water temperature and therefore higher
sea water carbon dioxide vapour pressure inthat region [10]. If
equilibrium existed in 1850, then at that time the amount of
carbon transfer in the tropics must have been balanced by the
absorption occurring in the colder regions. Today there is no
longer a balance and carbon builds up in the sea. Suppose
currently the balance point accurs after 2/3 of the transfer area
has been In action. Then changes in the carbon concentration
level with time might be considered to affect mainly the remain-
ing 1/3 of the mixed surface layer. Also once again the process
may be mainly triangular or lop-sided in character with the
0.5%/year increase occurring at the point of advection but with
little effact at the balance point. Then a flux value of 0.5 billion
tonnes/tyear (i.e. 0.5 x 3 x 1/3} might be sufficient to meat the
carbon capacity requirements of the mixed surface layer andfor
the remaining 3.5 billion tonnes/yearto be the amount removed
to deep water. The fact that the latter value is greater than the
3 billion tonnes/year calculated eartier can be explained by the
previous value being based on the average surface mixed layer
concentration rather than higher value at the point of advection.
Figure 4 denotes this proposal (Scenario B2).

There Is a means of checking whether such a proposal is
reasonable. Consider the mixing In the sea to consist of simple
plug flow. Then in an idealised model (average depth 4 km), a
period of 2000 years at the designated rate of 4 m/year over
50% of the area would be required to reach 100% mixing. The
addition of 2000 x 3.5 = 7000 hilllon tonnes to the existing total
carbon in the sea of 36,600 billion tonnes (see Table 1) would
give a value of 43,00 billion tonnes and from Table 2 in the
previous paper [1], this value would correspond to an atmos-
pheric equilibrium value of 720 ppm which is very slightly lower
than the current value. Since in Scenario B the difference
between the equillbrium value and the actual value is expected
to be small, the result of this check is an indication that Scenario
B2 is credible.
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Figure 4 Carbon Reservoir Net Fluxes - Current Values for
Scenario B2 (in billion tonnes/year)

Discussion

It is difficult to make meaningful incremental carbon concen-
tration measurements in the sea [10]. Also there is no available
Information on the variation of carbon concentrations inthe sea
for as long ago as say 1850. Without such information it is
difficult o check any of the mathematical models that have been
devised, The potential difference scenario presented in the
previous paper [1] should be valid if it was applied to the
interaction between the atmosphere and the mixed surface
layer. However there is no information on the conceniration of
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carbon in the mixed surtace layer in 1850 and hence there is no
data base on which to build such a model.

Crude models have been presented here to give an indication
of what in fact might be happening. There is still a long way to
go in modelling and the current models do not account for all the
carbon dioxide being evolved. It is not certain whether this is
due to the quality of the models or because there are carbon
sinks which are not being included in the models [3,4,10}.
Knowledge on the circulation of the ocean is growing rapidly
through the use of many tracers. It is perhaps ironic that
radicactive tritium produced by atmospheric nucleartesting and
chlorofluorocarbons are important as fransient tracers. How-
ever the Information acquired to date has not baen sufficient to
provide an adequate picture for the needs of the more sophis-
ticated models [3]. The difficulties are not surprising when the
complexity of the problem is considered - with the occurrence of
evaporation, organic and inorganic interactions, temperature
changes, seasonal changes, buffering, detritus fallout, mixing
etc.
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Figure 5 Carbon Reservoir Net Fluxes - Reduced Values with
Reforestation for Scenario B2 {in blllion tennes/year)

From the crude models presented here, a pessimistic view
would be that the man-made carbon dioxide evolutien rate
would need to be lowered to 20% of its current level {i.e. 1.5
billion tonnes/year of carbon {Scenarioc A) = 30% of fossil fuel
combustion) for the carbon dioxide Ievel in the atmosphere to
stabilise. The optimistic view would be thal the man-made
carbon dioxide evolution rate would need to be lowered to 50%
of its current level (i.e. 3.5 billlon tonnes/year of carbon (Sce-
narlo B2) = 70% of tossil fuel combustion). If the movement of
carbon from the mixed surface to the deeper ccean is mainly
governed by diffusion-like behaviour with the carbon flux being
driven by a concentration gradient then the former will apply. If
the movement of carbon from the mixed surface to the deeper
ocean is mainly governed by circulation-like behaviour with the
carbon flux depending on the rate of deep-water formation and
the concentration increment for carbon in the mixed surface
tayer, then the latter will hold.

To date the possibility of reforestation has not been included
in these considerations. A net rate of reforestation which
absorbs 0.5 billion tonnes/year {i.e. about a quarter of the
current rate of deforestation) would seem a very reasonable
aim. Marand [211] looked at reforestation rates that were ten-
times this level. By combining such a reforestation rate with the
most optimistic scenario above (see Figure 5) would give the
80% of current rate of fossil fuel combustion that was proposed
as a viable strategy in Part 1 [1]. On the basis of the evidence
presented here, such & strategy would be the minimum amount
of reduction that might be justifiable.



Part 1 [1] also looked at the possibility of absorbing carbon
dioxide directly into the sea. Such a policy would only ba viable
it the sea water was in a down-welling location as discussed by
Marchetti [12] and others {13]. Marland [11] believes that “none
of the proposals offered to date are sufficiently aftractive to
seriously contemplate implementation.” Possible approaches
to the "greenhouse effect” as outlined in Part 1 [1] are not new,
What is new is that political action because of the “"greenhouse’
effect is now aboutto be taken oris likely to be taken In the near
future. As a result of this action there should be an entirsly new
attitude towards the availability and use of fossil fuel energy
resources.

Conclusions

(1) If the accumulation of carbon dioxide in the atmosphere is
to cease, then man-made carbon dioxide emissions (i.e. from
fossll fuels and deforestation) wili nead to be reduced from its
current value of 7 billlon tonnes of carbon/year to below 4 billion
tonnes/year.

{2) The extent of the required reduction below 4 billion tonnes
of carbon/year is less certain. Optimistically it may be only 0.5
billion tonnes of carbon/year (i.e. to 3.5 billion tonnes/year).
Pessimistically it may be as much as 2.5 billion tonnes of
carbon/year (i.e. to 1.5 billion tonnes/year).

{(3) If the circulation of the oceans is the major means of
moving the carbon from the mixed surface layer to the deep
ocean then the oplimistic value sould be nearest to reaifty. It is
hoped that future research into ccean circulatary patterns
combined with better modelling of the atmosphere-ccean Inter-
action will resolve this matter.

(4} There is a fossil fuel usage rate which will not cause a
further significant increase [n the “greenhouse” effect. The
problem is 1o determine that rate and then satistactorily provide
a strategy which will produce world compliance.

(5) Optimistically, with net reforestation, it should be neces-
sary to only reduce the fossil fuel combustion rate to a level of
4 billion tonnes of carbon/year and stillnot cause an increase in
the concentration of atmospheric carbon dioxide.

(68) WHAT A GREAT AND MIGHTY CARBON RESERVOIR
ARE OUR OCEANS!
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PRODUCT NEWS

NEW “PERSONAL” CAPILLARY
ELECTROPHORESIS SYSTEM FROM ISCO

isco's new Modsel 3850 Electro-
pharograph is a compact, easy-to-
use system dasignad to bring the
powaer of capillary electrophorasis
o the individual researcher. It
supports a full range of CE modes
including micellar electrekinatic
capillary chromatagraphy as well
as convantional free-solution
methods with coated and non-
coated caplliaries Featuring &
30kV reversible polarity power
supply and 190 to 360 nm variable
detection with femtomole sensitiv-
ity, Model 3850 delivers fast, high-
efficiency separation and analysls

of protsins, peptides, amino acids,
DNA gragments, phamacsutical
compounds, and many other
samples. An exiusive split-flow in-
Jector uses an HPLC-style syringe
for reproducible nanoliter injec-
tions from microliter sample quan-
titles. Data cutputs are compatible
with standard recorders, intagra-
tors, and data systems,

For further information contact

Wilton Instruments

PO Box 31-044

Lower Hutt

Phone: {04)697-09%

Fax: {04)697-240

NEW WATER TEST KITS

The successhul Photometer
5000 range of walsr testing kits
from Palintest has besn expanded
with the addition of kits for the test-
ing of Alkalinlty, Boron, Magne-
sium and Sulphide to the original
range now in use with many local
authorities and food companies.

The chemistry of the Kits is
based on colour genaration in pro-
portion to the concentration of the
species under tast. The colour is
then accurately measured using a
variable wavelangth, portable pho-
tometer. The method uses well
tried methods but by using high

purity reagents with low insolubles
clear solutions are obtained.

The resulting sclutions allow far
more accurate colour measure-
mentthan is possible with the tradi-
tional comparator based tests.
Palintest reagents are vacuum
packed in foil for indsfinite shelf
life.

For further details contact:

S C Wame

Contamination Control Ltd

PO Box 14-621

Auckland 6

Ph: (09) 5709135

Fax: (09) 527-7654
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THE COMPLETE KJELDAHL SYSTEM

NEW MULTISAMPLE OSMOMETER

The latest additions to the inte-
grated Buchi Kjeldahl System are
the B-420 Rapid Digestion Unit
and the B-323 Distillation Unit.

Where quick results are needed
for preduction control or quality
testing the B-420 is the right choice
with standard Kjeldahl digastion
able to be completed in 6 minutes.

A fully automated system the B-
420 allows two samples to be dig-
sted simultaneously and requires
no addition of reagents during the
process. Large sample weights,
foaming samples and samples
wilh very long digestion times are
compatible with the unit and are
digested easily. Operation is
simple: after preselecting a diges-
tion tme and pressing the start
button, the samples are lowered
into the heating cups and digested.

When the digestion time has
elapsed the samples are automati-
cally raised and cooled in prepara-
tion for steam distillation.

The B-323 Distillation unit is an
automatic system lor speedy,

problem free distillation using
steam. All necessary distillation
parametars such as quantities of
alkali and water as well as distilla-
tion time are able to be preselacted
and stored. They are shown
clearly on a bright LED display on
the unit. All glass parts of the unit
are readily accessible and clearly
visible through transparent, pro-
tective front pansls, while the plas-
tic housing is resistantto acids and
alkalis. Precise digestions are a
feature of the B-323. Typical re-
sults can show a recovery rate of
greater than 99.4%, areproducibil-
ity better than + 1% and adetection
limnit of down to 1 mg nitrogen.

There is a whole tamily of Buchi
Kjeldah! components available,
which combine to give fully auto-
matic, fast, trouble-free-determi-
nations, whatever the application
requirements.

For more information, contact
Watson Victor Ltd, PO Box 1180,
Wellington. Phone (04) B57-699
Fax (04) 844-651.

METTLER ANNOUNCES THE ADDITION OF
A NEW BALANCE TO THE AT RANGE

With the new, fully electronic AT
Analytica! Balance, Mettler has
once again erected a milestons in
highly precise weighing. The Met-
ter AT20 available from Watson
Victor Ltd is the successer to the
legendary M5, many units of which
have been sold over the past 30
years. The M5 has an excellent
name in the market and many
customers look after their old M5
with loving care, since to date no
successor has been available.

The AT20 is the only mass pro-
duced, fully slectronic analytical
balance on the market with 2ug
resolution and a weighing range of
229. In design and operation it
correspands to the other At mod-
els and In addition has a flexible
inner micro draft shield which
plays an important role in ensuring
rapid and stable weighing results.

Tha AT20 is used in all cases
where comparatively heavy tare
vessels are employed and ex-
tremely exacting demands are
made an the readability. Appropri-
ate applications are found, for in-

stance, in CHN analysis with ab-
sorption fubses (tare weight of the
fubes » 10qg}, in liquid chromatog-
raphy, where the samples are
weighed directly into the vessel
with a tare weight of around 10g, in
ecological analysis with soil
samples of a few 100 mg in plat-
num boats of up to 9g tare weight,
or in microtiration in which
samples ofafewmgup to 2 g are
weighed into 2.5 and 10ml volu-
metric flasks with a tare weight up
to 10g.

Operation of the METTLER
AT20isidentical to thatof the other
balances of the AT series. The
weighing result is shown directly
on the clear LCD. The automatic
draft shield simplifies, and at the
same time accelerates the weigh-
ing-in. This reduces the number of
operating steps from the usual
nine to just five andincreases both
the weighing rate and the quality of
the weighings.

Contact Watson Victor Ltd for
tha Mattler At20.

MICRO-PROCESSOR CONTROLLED
CENTRIFUGES

Comprising benchtap and floor-
standing, the MSE range of Centri-
fuges offers maximum capacities
from 4 x 100mi to 6 x 1000ml and
maximum speeds from 3600 to
4600rpm {swing-out rotor) with the
increased accuracy of micro-proc-
essor control,

Awide range of rotors and adap-
tors is avallable including mi-
crofitre and RIA rotors. Tempera-

ture sensitive samples can ba
spun at low temperatures in the
two refrigerated models of the se-
ries. Featuring automatic rotor
identification to prevent over-
speeding, the MSE Centrifuges
are able to display an RCF reading
at any tims throughout a run. For
further information, contact: Lab-
supply Plerce (NZ) Ltd, PO Box
34-234, Birkenhead, Auckland.
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Fiske Associates have recently
released the latest addition to their
tamily of freezing point osmome-
ters for the determination of osmo-
lality. The new model 2400 is a
completely automatic osmometer
able to accomodate between one
and twenty four samples. It fea-

tures statand batch capabilities for
a 15 ul sample size, micropreces-
sor - controlled calibration and a
dry refrigeration bath,

Fer more information, contact
your nearest Watsan Victor office;
Auckland, Wellington, Christ-
church, Dunedin.

COOLED INCUBATORS

Sanyo has introduced a series
of c¢ooled incubators, MIR 152/
252/552. Incorporating a 8-bit mi-
crocomputer, these incubators,
with a wide temperature range of -
10 to 50 degC, control the heater
and compressor within a precise +
-0.2 deg and +-1 deg range re-
spectively.

The programmable 3-step op-
erational microcomputer control
can be applied to a wide variety of
experimentation patterns; experi-
mentation such a smicro-organism
culture, experimentation during
night time etc. Constant oparation
mode without step Is also avail-
able.

Because SANYO Cooled Incu-

bators are microcomputer con-
trolled, optimim automatic opera-
tion is possible, resulting in a high
energy savings. The incubators
have an automatic setting tem-
perature alarm and an indepen-
dant over temperature protection
device which protects experimen-
tation materials in the rare event
that a temperature abnommality
does occur. Remote controlled
alarm contact is provided for moni-
toring alarm from a remots loca-
tion.

For turther information, contact
LABSUPPLY PIERCE (NZ) Ltd,
PO Box 34-234, Birkenhead,
Auckland.

HPLC CARBAMATE SYSTEM FOR
AUTOMATED DETECTION OF
PESTICIDE RESIDUES

System exceeds detection re-
quirements for EPA method 531.1

A fully automated, PC-based
HPLC systems for detection of N-
methylcarbamate pesticides,
soms of the most widely used agri-
cultural insecticides, was
displayed by Varian Associates,
inc, at the 1990 Pittsburgh Confer-
ence.

The complete hardware/soft-
ware system has been developed
spedifically for busy, production-
oriented environmental and food
quality laborataries where produc-
tivity and sample throughput are
critical. It automatically pertorms
and documents the analyses de-
tailed in EPA Method 531.1.

Over the nextseveral years, the
EPA is expected to require that
Msathod 531.1 ba performed more
regularly in determining the pres-
ence of carbamate residues,such
as Aldicarb, in food and water. This
analysis is especially important in
rural agricultural areas and ather
places where water supply and soil
can be affected by carbamate run-
off.

Since carbamates are some-
what polar as wel! as thermally
unstable, analysis by more tradi-
tional and more sensitive gas chro-
matographic methods commonly
used for pesticides is difficult, as
samples are often destroyed.
Consequently, the EPA has estab-
lished Method 531.1, and HPLC
routine using fluorescent detection
for enhanced sensitivity as the
method of choice for carbamate

analysis.

By including its Fluorichrom Il
Fluorescence Detector for high
sensitivity, Varian's new Car-
bamate System is designed to
handle analysis of the ten car-
bamates of highest environmental
concern as listed in EPA Method
531.1.

The system combines the latest
in HPPC instrumentation with one
ot the most respected names in
post column reaction syslems
{PCRS), tha Pickering PCRS. The
combination of Varlan's LC Star
system, with its single point control
of pump, autosampler, and data
system and the Pickerng PCRS
gives environmental laboratories a
carbamate system that can run
many samples in unattended op-
eration and document findings
automatically.

Varian’s LC Star System in-
cludes the PC-based Star Work-
station with Mircrosoft Windows
software and a range of intelligent,
standalone pump and autesam-
pler modules.

The complete Carbamate Sys-
tern consists of the Varian LC Star
HPLC System and PCRS. The
post column reaction system ar-
rives fully tested and certified. A
tested supply ol all reagents
needed for the PCRS is also pro-
vided.

For turther information contact:
Wilton Instruments, PO Box 31-
044, Lower Hutt, Wellington.
Phane: (04)697-089 Fax: (04)697-
240
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The compact modsl

T MCU096 Incorporates an air

: jacketed system which
quickly responds to changes
in temperature for pull up.

The large size MCO 175/
345 models incorporate a
waler jacketed system
which takes advantage of
/ the head ratention

T L characteristics of water.

Sanyo CO, Incubators
MCO 96/175/345

Perfect Incubation
Environments

ANALYTICAL CHEMISTRY
WORKSHOPS

The Applied Sclence Department is running three-day work-
shops in the following topics:

GAS CHROMATOGRAPHY: 7 - 9 MAY

Wide Bore Open Tubular Gas Chromatography course. This is
an intermediate level practical Gas Chromatography workshop
primarily aimed at those people with limited GC experience
{perhaps having used packed column systams).

Topics cavered include:- Comparison of packed, wide bore O.T.
and capillary column performance + GC theory - optimising
separation « Installation of capillary column and injet systems «
Column salactivity, choosing the right column « Considerations in
sample injection « Quantitative chromatography - using integra-
tors « Derivatisation « GC detectors

The coursa Is very practically oriented and gives & great oppor-
tunity for 3 days unintarupted hands-on with modern GC instru-
mentation.

ATOMIC ABSORPTION SPECTROSCOPY: 25 - 27 JUNE

An Introductory to intermediate level practical workshop.
Programme Includes:- Instrumant optimisation - Determining
sansitivity and detection fimit - Sample preparation « Minimising
interferences « Flame emission + Background correction « Graph-
ite fumace AAS.

For turther details contact Bruce Fraser

Labsupply
To find out more about Sanyo Incubators, call

Labsupply Pierce (N2) Limited

165 Sunnybras Rd, Glenfisld, P.O. Box 34-234, Auckiand 10, N.Z.
Telephone: Ak (09) 443-5867 or Cheh (03} 358-7410

u AUCKLAND INSTITUTE OF TECHNOLOGY

Woalleslsy Campus, Private Bag CPO, AK 1
' ' 'Telephone: (09} 773 570, Fax: (08) 3570760

- THE UNIVERSITY OF AUCKLAND

ok "f“i

Review of the Department of Chemistry

Late in 1990, the University of Auckland initiated a review process for three Departments
including the Department of Chemistry.

The terms of reference are:-

{c) to examine the quality of teaching and
research in Chemistry;

{(b) to examine the structure, composition
and level of the undergraduate
programme and graduate programmes
in Chemistry and to evaluate these in (d) 0 examine the appropriateness of the
comparison with programmes in other present organizational structures and
institutions in New Zealand and availability of resources in Chemistry
overseas; at the University of Auckland.

{a) toexamine the activities of the
Department of Chemistry in meeting
its commitments to the academic
study of Chemistry, to the University
and to the community at large;

The Review Committee, chaired by Professor Roy Sharp, welcomes sumbissions from organisations or individuals
who have had professional contact with the Department.

Submissions should be forwarded no later than 1 June 1991 to
Mr Richard Bolley, Senior Administrative Assistant, Academic Registry, University of Auckland,
Private Bag, Auckland, Telephone 737-999; Fax 732-878
to whom any enquiries may also be directed.
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Orion just moved pH/ISE measurement
seven mefers closer fo perfection

Orion introduces the newest, most advanced line of With the option of the Orion S00A printer for
pH/ISE meters in the scientific world. Whether your measuring  a permanent record of your results, the new
tasks are simple or complex, you'll find that feature for feature  Orion meter range, winner of a 1990 Industrial
and meter for meter there isn't better value for money than Design Excellence Award must surely be the
Orion. In fact this has been the case since Orion invented the choice for your workplace.
technology nearly three decades ago

There are seven new meters to choose from, each cleverly
designed with a particular set of user requirements in mind
A closer look at the three new portables and four new benchfop
models reveals advanced features like 25-point infernal
datalogging. autocalibration with multiple buffers, incremental
fechniques, selectable resolution and simultaneous
pH/temperature display.

Auckland PO. Box 1216 Welli PO.Bax 1180.  Chrisichurch PO. Box 706 Dunedin PO. Box 921
Ph 503030 Fax 5250051,  Ph857-699 Fax B44-651.  Ph663-282 Fax 662-537  Ph4777-291 Fax 4778-720

WATSON VICTOR

Your Assurance of Quaity.

Friedrichsfeld Laboratory
Bgngh Tops

- + 20,000 users can't be wrong! For more
than 80 years Friedrichsfeld have supplied
highest grade ceramic bench tops for use
in chemical and testing laboratories.

Consider These Advantages

® Chemically resistant except to hydrofluoric acid.
Authentic test data on request.

Self contained without any external support
Extremely strong - high static strength and low
coefficient of expansion

Jointless

Stand up to extremes of heat and cold
Absolutely impermeable to liquids

Scratch resistant

Non-combustible

Impact resistant

Easy to maintain

Simple to decontaminate

Colour fast

Not electrically conductive.

A phone call or a request on your letterhead will bring you a Friedrichsfeld leaflet by return mail.

Thermoplastic Engineering Lid.

Pacemkagers in Plastic Fabrication SOLE
151 Park Road, Miramar, Wellington, New Zealand.
Box 15174, Wellington. Telephone (04) 882-092 :E\EVNZTESALAND

FAX (04) 887-523. P23




