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A lot more pure water

for alot less operating cost.
Barnstead ROper: upto 3500 litres/hr.

Barnstead make equipment to
suit all purewater demands,
large or small.

What you need, especially these
days, is a water purification system
that gives you the most for your
money.

BARNSTEAD

From ). Mercer & Sons.

A Barnstead ROpure unit will turn
out up to 3,500 litres per hour of
purified water at an exceptionally low
operating cost. With constantly rising
electricity rates, this may well be your
best reason forinstalling ROpure.

But there are other reasons.

ROpure has a longer membrane
lite and wastes less watér than other
reverse 0smosis systems, giving years
of trouble-free service without

-
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SYSTEM 80/3
00612

Designed for wall mounting, Barnstead
ROpure and NANOpure systems save
working space.

membrane replacement.

Membranes last longer because
ROpure automatically reverses
feedwater direction every 30 minutes,
and for 30 seconds every hour, an

J. Mercer & Sons Ltd.,
P.O. Box 964, Christchurch

together or separately, depending on
your application

However, by putting your water
through a NANOpure system after it's
been through a ROpure system you
will effectively cut your cartridge
costs by 90%

ROpure and NANOpure are only
two Barnstead systems. There’s a full
line, from wall-mounted poimnt-ol-use
systems to large central distillation,
deionisation and reverse osmosis
systems.

It your present gear is showing its
age, oris no longer coping with yvour
purewater needs, check out
Barnstead. We have what's right for

You ... lo meel present or future
demands
automatic backtlushing system also
goes to work. These significantly Recommended Reading
reduce membrane fouling. é for plant engineers and
ROpure units, of course, do nat YOURS " chemists
need descaling FREE
Another Barnstead unit, Mail this
NANOpure, will bring water purity to Coupon.
as high a standard as you require (up v

to 18 megohm cm at 25°C)
Use ROpure and NANOpure

r----- Free Booklet mmmmy,

Mail to J. Mercer & Sons Ltd.,
P.O. Box 964, Christchurch.
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i Dear Mercers, L
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| [JReverse Osmosis ] Distillation [ ] Deionisation
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DuPont brings research-level
performance to repetitive LC.

Du Pont Instruments 880 Column Compartment

TRIABPRAAT URE

4t
Du Pont instruments

ABRRORBANCE
BELOMNEN B8

Du Pont instruments 160 Che

DuPont’'s new Model 860
LC fills the wide need for an
economical workhorse system
that's high in reproducibility,
reliability and sensitivity. The
system includes pump, detec-
tor and temperature-controlled
oven, all at a base price that is
surprisingly low.

The 860 is versatile, easy
to use and rugged for day-in,
day-out use. It is compact, tak-

ing less than 16 inches of bench
space. The system is designed
for applications demanding
both high precision and econ-
omy, such as quality control,
product reliability and requla-
tory monitoring. It is also ideal
as a basic research system in
many laboratories. With fea-
tures previously found only in
more expensive systems, the
860 offers exceptional

price/ performance value.

Our new brochure includes
repetitive data showing peak
retention time and peak area
reproducibility. For these details
and other features of the Model
860 LC System.

Write or telephone
Chemical Dept.,

Neill, Cropper & Co. Ltd.,
P.O. Box 9, Auckland.

Ph: 31-049. Telex: NZ2521

Liquid Chromatographs

Scientific & Process Instruments Division
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Conference ’79

KEEP IN TOUCH!

If you're changing your
address or your job PLEASE
LET US KNOW — in
advance, if possible — to
ensure your uninterrupted re-
ceipt of “Chemistry in New
Zealand”. Simply complete the
coupon below and mail to:

Chemistry in New Zealand,

P.0. Box 9512, Newmarket,

Auckland.

Name .

Former address ..ccccueisisaricacess -

New address

New Appointment/Job Title [if
applicable] ciciisnnciciisssnnes

Company & Address ......eesseee-

sseennnas ansense YLy

------ LTIy .

Effective date ....emeeeecccesscssssnens

SIgNANILE .ccovsrrressnessisssnnsannsane

The organisers of the 1979 Institute conference have chosen to place the
emphasis of the plenary lectures on NZ Chemical Industry. This was done
for two reasons. One sometimes hears murmurs that conferences are 'too
academic” and have little to interest members from an industrial
background. The plenary sessions this year are designed broadly to cover
chemical industry in NZ, particularly those areas which look likely to
become increasingly important to the economy in the future. It is hoped
that the topics chosen will prove of interest to the industrial wing of the In-
stitute (who could put their registrations where their moans had been) and
also to the academic wing, who produce the one essential raw material of
all chemical industry — competent graduates.

The second reason for choosing an industrially-based theme is that the
conference provides an opportunity for publicising chemistry. Over recent
years “‘chemistry” has taken quite a hammering in the media and in public
esteem. The word “‘chemical” has taken on perjorative overtones. For exam-
ple; “chemical” spills are “neutralized” in a blaze of publicity by the fire ser-
vice, or “chemical” contaminations of our environment, our food or
ourselves are always good for headlines. In the background there lurks.the
implication that the problem arose from “chemicals” and, by further im-
plication, “chemistry” in general. Any compound which is regarded as
beneficial is somehow not seen as a chemical, but as a drug, or a plastic or
whatever, and favourable pubiicity by-passes chemistry. The fact that all
“chemicals” are produced to meet a public demand and that problems
generally arise from the follies of society at large do not seem to register.
Nor does the fact that much of the current pollution bandwagon is simply a
refiection of the greater sensitivity of modern analytical technigues. Of
course spills, pollution etc. are undesirable, whatever their origin, but an at-
tempt should be made to present chemists as the monitors, rather than
causers of the problems.

Chemical industry has also received more than its share of negative
publicity. Undoubtedly, many chemical industries in the past have proved to
be bad neighbours — although the blame shoutd oiten be placed at the ac-
countants’ door, rather than the chemists’. Currently, chemical industry is
in the news, with the recognition that the continuation of the present level
of personal mobility is dependent on the production of liquid fuels. This is a
problem close to the public consciousness and provides an opportunity to
refurbish the public image of chemistry.

We hope that the theme of the conference provides an opportunity for
some positive publicity for chemistry, and that ail members take any oppor-
tunities which come their way to present chemistry as beneficial to society.
An improvement in the public image of chemistry must benefit us all — in
terms of personal remuneration, diversion of restructuring axes, elevation
of sinking lids, increased student enrolments or -alleviation of whatever
form of discomfort the current malaise causes.

Neil Curtis
Chairman, 1979 NZIC
Conference Committee

* Product Analysis

ANALYSIS AND FORMULATION SERVICES
CHEMICAL PRODUCT MANUFACTURERS!

The following services by competent and qualified staff are available to you:

* Re-formulation of imported products,
¢ Problem solving in production chemistry
* Advice on raw materials and plant.
For further information, write or telephone

W. GRAYSON & ASSOCIATES LTD
P.0. Box 13-269, Auckland. Ph: 665-520

¢ Product Development

¢ Quality Assurance
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Sepramar’

REAGENTS FOR THE
AUTOMATED ANALYSIS
OF AMINO ACIDS

~ If you're involved in Amino
¥ Acid Analysis . . .

the Sepramar range of top quality reagents, provide
the accuracy you depend on.

Developed to meet the specialist requirements of
amino acid analysis, the Sepramar range includes
materials for buffer preparation, solvents,
calibration standards and detection reagents.

Sepramar buffer salts and solvents have been tested
on several different commercially available amino
acid analysers. These tests have been carried out
under varying experimental conditions and in all
cases the reagents have proven themselves
accurate.

Synthetic internal standards and the components of
calibration standards are all carefully tested to
ensure that they meet the highest standard of purity
required. Calibration standards are checked by both
automated analysis and spectrophotometric tests to
ensure good batch to batch reliability.

BDH Chemicals New Zealand Ltd

Tremaine Avenue, PO Box 1246, Palmerston North.
Telephone 82-038, Telex 31476.
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Which well-known company

makes 6000 things you have
never heard of...except

perhaps one?

BASF

You know magnetic recording
tape. it was invented by BASF
some forty years ago! And it is
one product that is made by
BASF that is known the world
aver.

What about ®Pallinal, *Polyram,
®Basagran, ®*Styropor,
®Uitramid, ®Uitraform,
*Heliogen, ®Palatinol,
%Basosoft, ®Kollidon, *Kaurit,
and E.D.P. disc packs? These
are unfamiliar names for things
. and substances that go to make
up your familiar world.

BASF research has resulted in
mare than 6,000 products —
many widely accepted and in

Page 134

reguiar use in New Zealand.
Even now we are improving our
famous tapes — and inventing
new techniques to heip them do
their job better. Better tapes,
better casseties, a better sound.
Because we are BASF we want
to do things better!

Today, 10,000 people will work
on BASF research projects -—
developing products, new
technologies and finding new
applications important to the
future. Every day, BASF
invests more than $800,000 in
research. And BASF research
contributes to New Zealand
living standards. In fields like

Ready, willing and able

C156 For further details, use Reader Service Card

food production, ¢lothing,
health, living and leisure,
transport, education and
environment protection. BASF
produces over 6,000 products
— many in reguiaruse in New
Zealand — and widely
accepted in their field. Do you
want to know more about our
work?

For mare information, write to
our New Zealand agents:

HENRY H. YORK & Co. Ltd.
PO Box 38405, Petone
Branches in Auckland and
Christchurch

*Registered Trademark of
BASF Aktiengesellschaft 8.0
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We were surprised to read the other day an announcement of a “Journal
L Comment ) of Automatic Chemistry”. Our first reaction was that it must be a joke, like
lagvo-rotatory ice. But Nol We wrote away and sure enough a copy came
back automatically. The editorial material could interest many of our
readers who are concerned with automating analyses, which is a theme for
this issue; they may be frightened at the price and the poor binding.
However to us a Journal of Automatic Chemistry implies automatic
chemists, ali brains and no heart or spirit. We should hope that no members
of the NZIC fall into this category: we find in our experience and reading of
the literature that good chemists are men of wide vision and many talents.
Our lasting impression of Wattie Whittlestone, whose exciting career is
dealt with in another part of this issue, is seeing him some 30 years ago
walking up and down Dunedin railway station playing his recorder while
other Conference delegates waited for a train.
We came across in our reading a suggestion that every chemist is at
heart a poet. Sir Humphrey Davy (1778-1829) is known inter alia for his ex-
periments with laughing gas, which he said “made me dance about the

Polem i cs laboratory and kept me in a glow ever since”. It is recorded that a lady of the
day had whitened her skin with a bismuth preparation, and then bathed in

the sulphurous waters at Harrowgate, whereupon her skin turned jet black,
From The which surprised her so much that, in keeping with the tradition of the day,
she swooned. About this the poet-chemist wrote:-

P u I p it We do not share her great surprise,

We know the law the underlies
This lady's ¢change of hue:
For what she though was H,0
Contained some H,S, and so
She came down in Group I,

The idea of an automatic chemist takes no account of the Varieties of
Chemical Experience which uplifi us and our coileagues. We were moved
by a recent article by Ronald Bentley of Pittsburgh about “prochirality”. In
1948, there came to an Oxford chemist, A. G. Ogston, what he describes as
“a gift, out of the biue™ by which he saw that certain compounds, such as
aminomalonic acid, were not chiral (asymmetric) in the accepted sense, but
could still present two aspects to an attacking enzyme. The concept of pro-
chirality is one which we, in the autumn of life, have not yet been able to ful-
ly grasp, but we were cheered by the experience of Vennesiand, quoted in
the same paper, who describes how he read Ogston's paper through several
times, and used some stick and ball models to assist his thinking. He goes
on, “While | was staring bleakly at the models, they suddenly told me the
answer, but not in words, just in a picture, What happened in that moment
of sudden insight seemed to be that | was suddenly graced with the abitity
to see the asymmetric carbon as van't Hoff had originally seen it. The feel-
ing | experienced was a curious combination of exhilirating, sweet relief
and total dismay: ‘Oh you idiot, why haven't you reatised that before’. There
were quite a few of us who had experiences similar to mine after the ap-
pearance of Ogston’s paper”. Compared with the savants we have mention-
ed you will have gathered that we do not claim to be more than dim-witted,

- but we stili get our exhiliration from chemistry and meeting chemists par-
ticularly in conference.

PROFESSIONAL " Published quarterly by United Trade Press Ltd., 33-35 Bowling Green
VACANCIES Lane, London, E.C.1. Sw.fr. per annum.

Organisations seeking quali-

fied personnel are invited to

use the “Professional Vacan-.

cles” section on this Joumal,

which will appear as demand

dictates. MEMBERSHIP OF THE NEW ZEALAND INSTITUTE
A flat rate of $4 per single OF CHEMISTRY
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New
Technology

*.WATERS

the Liquid Chromatography People.

2 pages.
Describes NEW
low cost dual piston pumping
system designed for routine
L.C. analyses.

Askfor F98. _
7

RADIAL

SEPARATION
SYSTEM

4 pages. Details major advance in L.C. Column

Technology. Utilizes polyethylene walled columns
’ T"y 10cm x 8mm. High

efficiency, high

speed.

Ask for F99,

MODEL 730
DATA
MODULE

4 pages. Presents full specifications of innova-
tive Dual Pen Printer Plotter Integrator.

Optimized for L.C./G.P.C. analyses. Ask for MOT.

For lurther details contact:
Des Scott — Applications Manager

WATERS ASSOCIATES PTY.LTD

83 Wakefield Street,
AUCKLAND 1.

PCBOX 5565

Telephone: 770-392 (3 lines)
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Y WATERS

the Liquid Chromatography People.

Solvents.

B pages. Provides full
technical data on
Waters' range of
specially prepared L.C.
Solvents.

Ask for A 100.

Paired-lon Reagents.
14 pages. Describes
applications and handling
of PIC Reagents.

Ask for F61.

SEP-PAKS. '

8 pages. Highlights wide
range of applications for
new sample preparation
cartridge.

Ask for F 82.

For further details contact:
Des Scott — Applications Manager

WATERS ASSOCIATES PTY.LTD

83 Wakefield Street,
AUCKLAND 1.,

PCBOX 5565

Telephone: 770-392 (3 lines)
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What’s

Happening

Prof. G. B. Petersen, Biochemisty
Dept., Otage University who has
recently been appointed chairman
of the Government’s Advisory Com-
mittee on Novel Genetic Techni-
ques, attended the COGENE Con-
ference at Wye College, Kent,
England, in April. (COGENE is an in-
termational Committee on Genetic
Experimentation which is itself a
subcommittee of the International
Council of Scientific Unions). The
conference was calied jointly by
COGENE and the British Royal
Society specifically to discuss pro-
gress and problems in the field of
genetic engineering and was attend-
ed by some 150 scientists from 30
countries. Invited speakers gave up-
to-date accounts of the techniques
available, of the achievements and
of the prospects in this field.

Mr G. W. Broughton, general
manager, McLeod Bros. has just
completed a 2-year term as chair-
man, Otago/Southland branch, NZ
Manufacturers Federatjon.MclLeods
are heavily involved in exporting
soap products manufactured in
their Dunedin plant.

NZ Pharmaceuticals Ltd recently
commissioned a new laboratory for
both research and development and
quality control work. At the opening
ceremony the company was
presented with an Export Award in
recognition of the successful inter-
national marketing of the
company's refined bile acid pro-
ducts.

Dr. R. P. Garland has just returned
from a technical marketing trip,
visiting the company’s customers
and potential customers in America,
Eurcpe and Japan.

Prof. D L Trimm, School of
Chemical Technology, University of
NSW, is considering setting a
“focus for catalysis” to cater for
chemists and chemical engineers
with interests in catalysts. En-
quiries to Prof. Trimm, University of
NSW, Box 1 Kensington, NSW, 2033
Australia.

Chemistry in New Zealand

We have received advice that Dr.
R A Robinson who will be
remembered by many for his ex-
cellent research work, particularly
on the physical chemistry of solu-
tions at Auckland prior to 1947, has
died in Florida aged 75.

Our distinguished editorial
predecessor Prof. Emeritus Hugh
Parton has written a history of the
“University of NZ” published jointly
by Auckland and Oxford University
Presses for the University Grants
Committee. It records the history of
a University which had “no
students, no laboratories, no lecture
halls, no academic staff merely a
brass plate and an Act!” It was
formed mainly as an examining
body in 1970 and expired in 1961,

The Institute’s archives are hous-
ed in the Chemistry Dept., Canter-
bury University, where they are
cared for by Mr B Cox. He would be
grateful for any copies of the Jour-
nal prior to 1959 and especially for
Vals 1-4, of which he has no copies.
Also sought are Vol 32, Nos 2 and 6
(1968) and any extra copies of Vols
32 and 33 would be welcome.

GAMBLING PAYS OFF

Researchers in NZ can
thank the gambling instincts
of the average Kiwi, for his
devoted purchases of lottery
tickets helps fund research
equipment buying.

Accarding to the Scientific
Research Distribution Com:
mittee, which allocates lottery
profits for research equip-
ment, the following
disbursements have been
made during the period
1976-1978:

1976

a. amount allocated by Lot-
tery Board of Control $250,000

b. amount allocated for
equipment $198,900

1977

a. amount allocated by Lot-
tery Board of Control $250,000

b. amount aliocated for
equipment $121,500

1978

a. amount allocated by Lot-
tery Board of Control $300,000
b. amount allocated for
equipment $236,800

Dr. Rob McKeown, Dept of Phar-
macy, Otago University, has pro-
bably the most complete set of In-
stitute publications in existence but
needs the following to complete his
collection: Fundamentals of Com-
mercial Chemical Development, H.
G. Wooiman (1955); List of members
NZIC and NZ section RIC {1947);
Rules, regulations and code of
ethics NZIC (1947 only and
cyclostyled conference booklets
with summaries of papers for
1950-55 inclusive. Can anyone help?

A urea plant in indonesia, which
recently became a urea exporter, is
losing money even though it is using
low cost natural gas as feedstock
and enjoys a high operating rate.
This from Kiyoshi Nakamaya, assis-
tant manager, Mitsubishi Chemical
Industries’ market development
research laboratory to the recent
ACS/CSJ congress.

Fines totalling $US$24,400 have
been levied against the American
Cyanamid Co Willow Island pigment
plant, where 5 women claimed they
had to undergo sterilisation opera-
tions last year to keep their jobs.
The company intends challenging
the fines, imposed because of
claimed overexposure to lead and to
potentially cancer-causing chro-
mates.

Starting late August, the
Auckland Technical Institute in
association with the NZIC Polymer
Group will run a short course on the
theory and application of modern
polymers and associated materials
under the title “Aspects of Polymer
Science”. Twelve 2hr sessions are
planned starting August 29 plus a
3-day block course in November,
Registrations should reach the head
of the Applied Science Dept., AT,
Private Bag, Auckland, by August
10.

FOR SALE
One Texas Instrument
PC 100 printer, to suit SR52 or
SR56 calculators.
Excellent condition.

$225.00

PHONE: ALAN PEACOOK,
Auckland 567-050 (res.)
or
Auckland 592-829 Ext 810
(bus.)
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What’s missing
from this picture?

CO'OI'.' We left it out on judging the quality of agricultural products.
purpose to make a point. All of these products, Don’t shortchange yourselves or your customers
indeed all food products, are inseparably hound with guesswork, Call or write us now for a
in the consumer’s mind with their appearance — demonstration in your plant of one of the
primarily their color. This attribute — color — proven Gardner colorimeters. We'll work with
is probably the single most important factor in vou to help you get your products to market.

SCIENTIFIC DIVISION

'«\ P.Q. Box 36007,
Auckland 9, New Zealand

Auckland Ph. 483-038
Wellington  Ph. 683-453
Christchureh  Ph.  63-861

WITH RESIDENT REPRESENTATIVES IN HAMILTON, PALMERSTON NORTH AND DUNEDIN,

15040C
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. BRANCH NEWS )

Auckland

In May the branch held a joint
meeting with the Chemistry Dept. of
the University. The topic was high-
field NMR, with special reference to
the extension of the technique to
nuclides other that protons and
carbon-13. The speaker was Prof.
George Levy, Professor of
Chemistry, Florida State University,
who gave a stimulating talk that
was much appreciated by the large
audience. Discussions continued
over dinner between a group of keen
members, Prof. Levy, and also Prof.
Pierre Lazlo, from the University of
Liege, Befgium, who had presented
a lecture at the University earlier in
the day on the development of
sodium-23 NMR for the study of
metal ion binding to biomolecules.

Speaker at the June meeting was
Dr. C. H. Hendy, senior lecturer in
chemistry, Waikato University. Dr.
Hendy gave a superbly-illustrated
talk on many aspects of
geochemistry in Antarctica, par-
ticularly analytical studies of recent
lake deposits.

Waikato:

The May meeting was addressed
by the Institute President, Dr. Ted
Harvey. Ted, who is Registrar, Vic-
toria University, spoke on “The
Scientist in Administration.” In
June, Dr. Bruce Graham, a former
Waikato University graduate from
Ken Mackay's group and now a
chemist in the Heaith Dept's En-
vironmental Laboratory, gave an in-
structive and entertaining lecture on
“Air Pollution Monjtoring.”

Manawatu:

The May meeting took the form of
a Symposium on “Energy Prospects
for NZ". Many members of the au-
dience of 42 were from beyond
Palmerston North, some coming
from Hawke's Bay. The sympasium
was opened by Dr. lan D. Watson
(Department of Chemistry,
Biochemistry and Biophysics,
Massey University) with some
general remarks on the availability
of various forms of energy. Dr. J. H.
Chemistry in New Zealand

Troughton (Ministry of Agriculture
and Fisheries, Wellington) then
discussed the consumption of
energy in NZ and Mr P, A. Toynbee
(Coal Research Association of NZ)
described the contribution of coal
as a fuel and its conversion to other
products. {(We hope to publish this
in our next issue — Ed.)

Mr John H. G. Milne (Shell Qil Co.,
Weltington) concluded the formal
part of the symposium with a
discussion on the role and
availability of various petroleum
products, both indigenous and im-
ported. The symposium ended with
a lively discussion.

Our next meeting, on September
18, will be addressed by Dr. J. S.
Ayres (Department of Chemistry,
Biochemistry and Biophysics,
Massey University) on
“Developments in NZ Cellulose ton
Exchangers.” The branch’'s AGM
and chairman's address (Dr. Andrew
M. Brodie) will be heid on October
15. Further details of these meeting

“can be obtained from Dr. David R.

Husbands, Department of
Chemistry, Biochemistry and
Biophysics, Massey University.

A Science Fair, caonsisting of con-
tributions from pupils of local high
schools, will be held in the Queen
Elizabeth College Hall, Paimerston
North, September 6-8, 1979. The fair
is funded by the public through the
Kiwanis Club and is supported by
various scientific organisations.
The branch will donate a prize for
the best entry in the Chemistry sec-
tion, The winning entry will be on
display at the October meeting.

Wellington;

Branch chairman Dr. John
Feathersione, who spent June in
Europe for a series of meetings and
discussions in connection with his
work on dental caries, is the reci-
pient of the 1979 Hamilton Award of
the Royal Society of NZ. The local
meetings have included the
Presidential address in early May,
which was also delivered to our
members in the Nelson area. Also in
May, Prof. R. Loehr spoke to the
branch on the ‘“Eutrophication
Caused by Agriculture.” The June
meeting, held jointly with the Well-
ington Potters’ Association, at-
tracted an audience of over 100 for
Dr. Harry Percival’s lecture "Earth &
Fire: The Chemistry of Pottory.” The
lecture’s popularity can be assesed
form the fact that the lecturer was
answering questions informaliy for
an hour! We were pleased to
welcome Stan Brooker, our Editor,
to this meeting.

Canterbury:

The June meeting was organised
by the Chemical Education Group
and considered “The role of
analytical chemistry in schools”.
Several speakers took part during
the evening — Dr. Jack
Fergusson{University Chemistry
Department), Dr. John Cretney
{Christchurch Technical Institute},
Alan Wooff (Christchurch Boys'
High School}) and Denis Hogan
(Chemistry Division, DSIR). The ex-
tent to which modern analytical
chemistry should be introduced into
the school syllabus was discussed
and a number of suitably simple but
relevant experiments were
demonstrated.

The Jduly meeting took the form of
a mid-winter dinner, the after-ginner
speaker being none other than Prof.
Ted Harvey, the Institute
President,who spoke on “Chemists
in Administration”.

Otago:

The President visited the branch
on June 14 for a combined
meeting/social evening. On May 10
Prof. Leon Phillips, University of
Canterbury, gave an address titled
“Lasers on Chemistry”.

PEOPLE

Former TELARC director John
Gilmour, who came to NZ in 1973
from NATA, TELARC’'S Australian
counterpart, has returned to NATA
to become Registrar.

Dr. M J Taylor {Chemistry Dept.,
Auckland University), Dr. John
Rogers (Fertiliser Research) and
Stan Brooker (Journal Editor) have
been re-elected for further 3-year
terms on the Council of the
Auckland Institute and Museum.

Mr W D Holloway has left
Auckland Hospital's
gastroenterology laboratory and
joined ABD, DSIR, Palmerston
North.

MrY W O’Callaghan has resigned
from Fibremakers (N2) Ltd and is
now with House of York Wallpapers,
Levin.

Mr R T Bell has been named
general manager, Wattyl Ltd.

Mr Warren Hutchinson has moved
from the NZ Sugar Refining Co. to a
new position with the Honey
Marketing Board.

Mr. A. J. Kettle (B Sc. Hon., Otago)
has been appointed by Abels Ltd. as
a research assistant. He will be
working with Dr. L. Eyres on
research and development in the
field of edible fats and oils.
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METHANOL, AMMONIA AND UREA PRODUCTION

E.R. Palmer,
Industrial Processing Division,

Methanol and ammonia may both be produced from natural
gas by closely related processes. Ammonia may subse-
quently be further reacted to vyield urea for fertilizer or
chemical use,

The natural gas wellstream is first subjected to various
treatment and separation processes by the gas production
authority to remove heavier hydrocarbons and leave a feed-
gas’stream consisting predominantly of methane. For both
methanol and ammonia production, the methane is decom-
posed by steam over a nicke! catalyst at high temperatures
and about 30 bar pressure yielding carbon monoxide and
hydrogen.

Ni catalyst
CH. + H:0 pCO + 3H,
30-35b

staam reforming

In ammonia production these gases and the remaining
unconverted hydrocarbons pass to a secondary reformer
where air is introduced providing oxygen and nitrogen. The
remaining hydrocarbons are converted to hydrogen, carbon
rmonoxide and carbon dioxide. Further reaction with steam
over an iron catalyst converts much of the remaining car-
bon monoxide to carbon dioxide and produces additional
hydrogen. The carbon dioxide is removed by absorption in
monoethanolamine or hot carbonate solution and, to avoid
poisoning the amwmonia synthesis catalyst, the gases are
normally passed to a methanation reactor in which any re-
maining carbon oxides are converted to methane.

Fe catalyst
CO + H,0pCO; + H,
30-32b

shift reaction

CO + 3H:CH, + H,0
25-30b

methanation

The synthesis gas stream, now consisting essentially of
nitrogen and hydrogen, is compressed to between 200 and
300 bar and fed to the ammonia synthesis reactor. Reac-
tion takes place at about 500°C over an iron oxide catalyst.
The synthesis pressure used varies with the size of plant,
but the tendency nowadays is for large plants with high
pressures, 300 bar or greater, using centrifugal com-
pressors. By suitable heat exchange with the incoming
gases, the product ammonia is produced as a liquid.

Fa0 catalyst
N: + 3H. P2 NH,
200-300b

ammonia synthesis

Urea is produced in a two-stage process. Firstly, am-
monia and carbon dioxide are reacted to ammonium car-
bamate by reaction in an autoclave at 20 to 30 bar in the |i-
guid phase with excess ammonia and with a high car-
bamate recycle. The carbamate is subsequently decompos-
ed to form urea and water. There are many process
variants, mainly related to methods of recovery and recycte
of ammonia, carbamate and carbon dioxide. Urea is
crystallised or prilled from the concentrated product solu-
tion. The co-preduced impurity biuret must be closely con-
trolled as it is toxic to some plants.

Chemistry in New Zealand

DSIR

2NH; + CO; p-NH; COO NH,
200-2500b

carbamate synthesis

NH: COONH, »NH, CONH. + H,0
20b

carbamate dehydration

The carbon dioxide required for the urea synthesis is ob-
tained from the steam reforming of the original natural gas.
In the case of the Kapuni plant it is expected that this will
be supplemented by additional carbon dioxide recovered
from the natural gas treatment plant, if production of urea
is to be maximised.

In the production of methanol, the mixture of carbon
monoxide, carbon dioxide and hydrogen from the natural
gas reformer is compressed to the synthesis reactor
pressure, without any intermediate processing. The syn-
thesis pressure required depends on the catalyst system
used. A number of proprietary designs are available for the
methanol synthesis reactor. The IC] process operates at 50
to 100 bar and 250 to 270°C with a copper-based
catalyst; alternative processes use bigher pressures and
temperatures {300 - 350 bar, 370° - 380°C) with zinc
chromite-based catalysts. The reaction is usually carried
out with a slightly hydrogen-rich feed, purge gases being
used for in-plant fuel. CO/CO; molar ratios between 20 to 1
and 1 to 2 may be used; the preferred range is between 3
to 2 and 4 to 3. Methanol is condensed from the reactor
product stream; a portion of the gases are purged to
eliminate any build-up of the methane or nitrogen and the
remainder recycled to the reactor. The crude methanol is
purified to remove water and higher alcohols and esters
formed in the reactor. The extent of purification depends
on the product grade required — fuel grade or one of the
chemical grades.

Cu catalyst
C0O + 2H: pCH,OH
C0: + 3H;pCH,0H + H,0
50b

methanol synthesis

Synthetic gasoline may also be produced from natural
gas via synthesis gas processes. The traditional Fischer-
Tropsch synthesis process may be used to produce a wide
range of hydrocarbons, or alternatively synthetic gasoline
may be produced by the Mobil process from methanol. The
econcmics of these processes are generally most
favourable for large plants, in excess of 500 tonne/day
output. Developments in recent years have markedly in-
creased the energy efficiency of synthesis gas processes
but necessarily at some increased capital cost.

Ethane and other higher hydrocarbons could be fed to a
steam reformer for methanol or ammonia production, but
the reverse is not true. Ethylene,-a precursor for many
plastics and other petrochemicals, can be produced by
cracking ethane and higher hydrocarbons, but methane is
not a suitable feed for this process. Synthesis gas-based
products and petrochemicals are not therefore necessarily
competing for the same feed stock and if suitable economic
markets existed ammonia, urea, methanol and
petrochemical plastics could all be produced from Kapuni

and Maui natural gases.
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Chemical AndBiochemical
Research In Facial
Eczema In NZ

D.E. Wright,
Agricultural Research Division
Ministry of Agriculture & Fisherias.

Facial eczema is the popular name for the disease
pithomycotoxicosis which was first seen in farm animals in
NZ early this century. Its occurence is largely restricted to
the North Island, but outbreaks have been reported in
Australia, South Africa and USA. Economic estimates of
the annual cost of the disease in NZ range up to $25
million, depending upon the severity of the outbreaks.

Research was initiated in the late 1230s and has pro-
gressed through several phases. This article describes cur-
rent knowledge and research into future control methods.

lolation of the causative fungus Pithomyces chartarum;
extraction, purficiation and chemical characterisation of
the epidithiodioxopiperazine based sporidesmin toxins in

- the late 19%0s (1,2} and the discovery in the early 1960s
that some fungicides will control field outbreaks of the
disease were notable achievements. Preparation of gram
quantities of sporidesmin allowed experimental production
of facial eczema and facilitated studies on the pathology of
the disease and has provided biochemical data on the
biological events resulting in toxicity and provided the
means to test alternative methods for control of the
disease.

Clinically, the disease is characterised by photosensitivi-
ty and is accompanied by loss of weight and productivity
{e.g. lowered milk production} and possibly death. Bile duct
occlusion is an important factor in the pathogenesis of the
disease.

Using serum levels of the enzyme V -glutamy!-
transferase which is leaked from damaged liver tissue,
Towers (3) has demonstrated that the incidence of sub-
clinical disease can be substantial. In a survey of 1357
milking cows in Waikato, 9.4% had clinical facial eczema,
whereas elevated enzyme levels were found in 39% of the
cows. While this enzyme has proved useful in identifying
cows and sheep with liver damage, no prognostic value has
vet been demonstrated in relation to other animal health
problems such as metabolic diseases or calving problems.

The biochemistry of sporidesmin toxicity is not
understood. Swelling of mitochondria and decreased
respiratory control are known biochemical responses in
vitro, Middleton {4,5) has suggested that sporidesmin as a
lipid-soluble uncharged disulphide may react with thio
groups — possibly specific thiols — in membranes.
Evidence for a disulphide interchange has been obtained by
reacting sporidesmin with dithiothreitol and by
chromatography demonstrating the formation of new pro-
ducts of the reaction. The most significant biological effect
of its action on membrances is inflammation most obvious-
ly causing changes in bile canalicular membranes.

Understandably research effort has emphasised the im-
portance of achieving an economic, reliable and practical
form of disease control. The use of fungicidal sprays, in
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conjunction with a knowledge of climatic conditions
favouring the growth of P. chartarum, and spore counting
of pasture samples, is now the basis for field control (61.
However, the economic worth of the method does depend
upon reliable forecasting of toxicity and is not cheap, par-
ticularly in hill country where aerial spraying is necessary.
Considerable research effort is now directed towards alter-
native methods of control.

In 1975 the use of zinc salts in preventing facial eczema
in sheep and cows was reported (7). In a serigs of papers
the effectiveness of zinc in preventing liver damage in
laboratory animals or in farm animals has been
demonstrated.

Despite its effectiveness, no recommendations to
farmers to use zinc have been made. Because of the high
dose rate required — the effective dose is 10-20 times
greater than the normal intake from pasture — zinc toxicity
can be a hazard (8,9).

Dosing trials have shown that toxicity is related to dose
rate, period of dosing and method of dosing. For example,
oral doses cause oesophageal groove closure in ruminants
{10} the dose being directed into the abomasum, thereby
causing inflammation and abomasal lesions. Possible
methods for providing zinc include spraying insoluble zinc
salts onto pasture, dissolving zinc salts in drinking water
{11} or individual doses. The latter has the advantage of
dose monitoring, but on a daily basis would be labour inten-
sive and not practical for sheep farmers.

Ramberg {12) using zinc-65 found very low absorption
of zinc and the process of oral dosing is inefficient with
respect to the amount absorbed. Safe and long acting dos-
ing of parenteral zinc has yet to be perfected.

Control over absorption of zing from the gut is very effec-
tive, A 70-fold increase in zinc intake increases absorption
by only 70%. Over 98% of ingested zin¢ is not absorbed
from the gut.

The mode and site of action of zinc in protecting animals
is not known. If it acts in the gut then poor absorption is
presumably advantageous. If it acts within target organs
such as the liver or kidney, then low absorption is under-
sirable. Little evidence is available on this point.

The question why does zinc protect against sporidesmin
is unanswered. When this is known a more rational system
of using zinc or other metals, if they have similar protective
properties, may result.

Genetic Studies

Different animal species vary greatly in their response to
sporidesmin. As well, variable responses amongst sheep in
flocks with clinical outbreaks of facial eczema are known.
Campbell (13} et al. have demonstrated: the possibility of
breeding for resistance to the disease. From the results of
two trials in 1974 and 1975 in which lambs were on toxic
pasture or individually dosed with toxin, he concluded that
there is a wide range of susceptibility to the toxin with an
estimated heritability of resistance between 0.4-0.6 in-
dicating the good possibility of selecting resistant animals.

This work has continued with the aim of building up
flocks of resistant or susceptible animals to further deter-
mine heritability, to develop biochemical tests, to simplify
selection which currently is wasteful, being based on
animal responses (loss of weight, serum enzyme levels,
photosensitivity, death) to doses of toxin, and to provide
animals for research on understanding the mechanisms of
resistance.

Marny factors may be involved in determining the suscep-
tibility of an animal to a toxin. Lowered susceptibility of the
target site or reduced concentration of the toxin at the
target site will provide increased resistance.

The.concentration of sporidesmin in the liver of an animal
will depend upon the amount dosed or ingested with
pasture, on the efficiency of absorption from the gut, on its
metabolism to more or less toxic metabolites, and on its
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rate of excretion. There is good evidence that metabolism
of sporidesmin is an important factor in determining
resistance.

in 1978, Fairclough et a/, (14} using *H-, '*C-or 255-
labelled sporidesmin incubated with liver microsomes from
sheep treated with hexachlorobenzene to induce mixed
function oxidases, formed at least 8 different metabolites
and assigned tentative structures to two of these.

They also described an assay for the rate of sporidesmin
metabolism in which *5S-sporidesmin was incubated with
the 10,000 g supernatant fraction prepared from liver
biopsy sampled from Romney and Merino sheep. Two to
three-fold differences in metabolism rate were found
amongst sheep, the Merino sheep having higher rates than
the Romneys. Since Merino sheap are considerably more
resistant to facial eczema than Romneys, these results sup-
port the hypothesis that metabolism of sporidesmin is in-
volved in resistance.

Further evidence for the role of detoxification has been
obtained by Mortimer, Manns and Coe {15) in sheep
treated with the inducing chemical hexachlorobenzene.
After dosing with sporidesmin, serum ¥ -glutamy!
transferase levels, the number of clinical cases and mean
liver damage scores were all higher in control compared
with induced animals. Protection was also achieved in
sheep grazing toxic pasture.

Little is known about the enzymes responsible for
sporidesmin metabolism. Considerable research effort is
directed towards developing a valid assay for sporidesmin
metabolism, to understand the genetics of detoxification,
to identify marker enzymes for genetic selection and to
establish methods for inducing detoxification to enhance
sporidesmin metabolism. With this knowledge it should be
possible to select resistant animals on a large scate and to
include cattle, as current work is restricted to sheep.

Immunisation Against Sporidesmin

Sporidesmin is a small molecule and unlikely to induce
antibody responses. Since the early 1970s attempts have
been made to couple sporidesmin or analogues to proteins
and use these complexes to study antibodies to the toxin.

initial experiments have tested sporidesmin — poly-L-
lysine which when injected into rabbits resulted in a weak
antibody response {16). This complex was made by open-
ing the disulphide bridge with sodium borohydride, the
sulphydryl groups were then alkylated and reacted with

poly-L-lysine, resuiting in about 28% of the lysine residues
being substituted with sporidesmin,

More recently Fairclough, Mortimer and Ronaldson (17)
have coupled sporidesmin with bovine thyroglobulin and
surprisingly found that immunisation with this material in-
creased sporidesmin toxicity.

tn conclusion, new methods to control facial eczema can
confidently be expected in the 1980s. Prospects for
devetoping immune systems by raising antibodies to
sporidesmin do not appear bright.

As our knowledge of the mechanism of zinc protection
becomes greater the development of practical systems us-
ing zinc should be possible. In the long term, the selection
of resistant animals offers an attractive solution to the pro-
blem. Progress will depend on establishing how persistent
is resistance and identifying resistant animals and using
these for extensive breeding. The induction of detoxifica-
tion enzymes at present is only a useful experimental tooi
and its practical significance will depend upon identifying
safe, effective and cheap inducers and development
methods to use inducers,
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Automation Of Flame
Spectroscopy For
Agricultural Analysis

0. E. Clinton
Ruakura Soil and Plant Research Station
Hamilton

This article describes the evolution of two automated
spectroscopic flame instruments at Ruakura and their
use for the analysis of specific sample solutions
associated with agriculturai research and advisory
work. One of these instruments, a 4 channel system,
has recently been implemented and can determine Mg,
Ca, Na and K in soil leachates and plant digests at the
rate of 200 samples/hr.

Chemistry in New Zealand

A spectrochemical laboratory was set up in 1950 by
the late Mr J. E. Allan, FNZIC, at the laboratories of the
then Rukuhia Soil Fertility Research Station, Hamilton,
Extensive studies in plant nutrition and the fertility
status of NZ soils were projected at this time and the re-
quirement for a reliable and efficient analytical service
for plants and soil extracts was considered essential.

The deveiopment of spectrochemical methods of
analysis was pursued with some vigour by Mr Allan and
progress was quite rapid. The application of techniques
involving arc, spark and flame spectrography
enabledrelatively large numbers of samples to be pro-
cessed routinely for many nutritional elements of in-
terest in soil fertility research. Extensive use was made
of the Lundegardh flame spectrographic method for the
determination of Mg, Ca, Na, K, Mn, Cu and Fe in solu-
tion. For this method, a few millilitres of solution were
introduced into a spray chamber and the finer particles
fed into an air-acetylene flame. Radiation from the
flame passed through a spectrograph and an exposure
time of 1 min. was required to produce line spectra of
adequate intensity on a photographic piate. Up to 60
spectra could be recorded on a plate.
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Flame Spectroscopy (Cont)

With an ever increasing demand for such analyses, at
a time when “staff ceilings” and finance were very
restricted, it was considered that the automation of this
procedure would almost completely eliminate operator
time and allow a greater number of samples to be
analysed in a working day. An automatic apparatus was
eventually built around a Hilger medium quartz spec-
trograph. Details of this apparatus, inctuding the con-
struction of all units from inexpensive materials and
components, were subseguently published. (1).

Many of its mechanical and electromechanical com-
ponents utilised parts of aircraft dismantled after the
war. Affectionately known as "George”, this apparatus
clatiered away, unattended for periods of 1% hours,
had considerable '‘visitor appeal” and handled many
thousands of samples over a period of about six years.
However, considerable time was spent in the subse-
quent rather laborious reading of spectrographic plates
and calculation of results, and eventually the advan-
tages of the “direct reading” aspect of flame
photometry became obvious. The sampie changer itself
continued to be used for some time with flame
photometry.

Demands for the determination of the “major”
elements, P, N, Mg, Ca, Na and K in ever increasing
numbers was of primary concern and, of these, Ca, Na
and K were ideally suited to flame photometry. For this
reason, considerable research into all aspects of flame
photometry was undertaken, This resulted in the design
and construction of a three channel filter flame
photometer for Ca, Na, and K by means of which
simultaneous measurements of emission intensities
could be obtained simply and quickly. All other
elements (other than N and P) continued to be determin-
ed quantitatively by a porous cup spark spectrographic
method.

With a growing realisation of the importance of
magnesium in both plant and animat nutrition studies,
the absence of a reliable and quick analytical method
for this element was recognised as a severe limitation
to further field research in this area. The potential of
atomic absorption spectrometry as an analytical techni-
que (2) was immediately recognised and exploited by Mr
Allan. Theoretically, it appeared to be "tailor made™ for
an element such as Mg and indeed, the first published
application of this technique related specifically to the
determination of magnesium (3).

Fig. 2. Components of &n automated 4-Channel flarme
photometer.
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Fig. 1.

"George'" — an automatled apparatus for
Lundegardh flame spectrography — 1956.

Since the flame apparatus required for the atomic ab-
sorption method was similar to that employed in flame
photometry, it was not long before the existing 3 chan-
nel flame photometer was rebuilt to incorporate a chan-
nel for Mg by atomic absorption. Designed to be used
exclusively for the analysis of plant digests and soil
base exchange leachates at Ruakura this 4 channel
flame photometer has been in daily use as a dedicated
instrument since 1962. In the 1977-78 year, it was used
for the analysis of over 24,000 sample solutions for Mg,
Ca, Na and K. This represents a current annual total of
about 100,000 elementat determinations.

Although limited to the determination of these
elements in specific concentration ranges and solution
matrices, this instrument evoked considerable interest
and not a litlle envy by visitors to the laboratory,
especially those concerned with soil and plant analysis.
The simplicity of operation, the simuitaneous readout
on galvanometers permanently calibrated in concentra-
tion units for both soil leachates and plant digests,
together with the overall speed of sample throughput
were impressive. In practice, 200 solutions could be
analysed in about 80 min. by an unhurried but ex-
perienced technician. The design details for this instru-
ment are basically similar to those of a 3 channel flame
photometer built specifically for the analysis of soil ex-
tracts for K, Ca and Mg (4).

To cope with the requirement for even greater
numbers of such analyses in the future and in recogni-
tion of the fact that there is a practical limit to the
number of meter readings per sitling which any techni-
cian could be expected to make, this 4 channel flame
photometer has now been fully automated.

A diagram of the component parts is shown in Fig. 2.
The flame photometer utilises interference fitters for
wavelength seiection for the emission channets Ca, Na
and K, and a small monochromator to isolate the Mg
resonance line for the absorption channel. For each
channel, the radiation is detected with a photomultiplier
tube and the signal is fed to an analogue calibration
unit. This custom built unit contains relatively simple
analogue circuitry 10 enable the calibralion of each
channel in concentration units to be affected while
aspirating standard solutions of known element con-
centrations. At the same time, curve correction, which
is necessary to linearise the calibration curves for Mg,
Na and K, can be made. The electronic circuitry is based
on active function generation (5).

Push-button flame ignition and extinction have been
added to the original instrument. For safety reasons,
the automatic shut-down of gas flows to the flame is
controlled by a light sensitive diode located adjacent to
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the flame. This was considered essential for a flame in-
strument which was required to be left unattended
while operating in the automatic mode.

During the early development of 1ihis flame
photometer, much effort was devoted to the attainment
of a high degree of stability and reproducibility of the
emission signals. Long term stability was achigved by
ensuring adequate regulation of the air and acetylene
supplies, the careful selection of materials for the con-
struction of the nebulizer, chamber and burner com-
ponents and the use of simple DC regulated power sup-
plies.

The sample changer selected was that from the 1ISCO
Fraction Collector Model 327. The mechanism is
delightfully simple, and the plastic tube carriers
eliminate corrosion problems. A simple solencid-
operated probe attached to the sample changer
enablessolutions 1o be aspirated sequentially. Its
operation is controlied by an electronic timing facility of
the fraction collector. This electronic unit also provides
a trigger signal to initiate the channel scan of the Data
Transfer Unit,

Fig. 3. Automated 4-Channel instrument.

The Data Transfer Unit (Solartron) sequentially
samples the signals from each channel, and with the
associated Digital Voltmeter (Solartron Model 1426)
converts these analogue signals to digital form. It also
contains an output driver interface by which the final
concentration data are transferred to an electronic
typewriter {Adler).

In operation, and after a warm up period of about 10

min., each channel is calibrated using the manual scan
mode and aspirating known standard solutions into the
tlame. When each c¢hannel has been calibrated, the
equipment is switched to “AUTO" and the instrument
can be left unattended to process up to 200 solutions.
The last position on the sample changer can be used to
trip a switch which immobilises the equipment and ex-
tinguishes the flame. For more continuous operation,
tube holders containing those samples which have
already been processed can be removed from the sam-
ple changer from time to time and further samples add-
ed. .
The stability of the flame photometer was such that
minimal signal integration was found to be necessary
for automation. The total aspiration time for each solu-
tion has therefore been limited to 18 sec. which results
in solutions being analysed for the 4 elements at the
rate of 200/hr. Preliminary runs with this automated in-
strument have shown an overall variation of concentra-
tion values of less than = 2% of the mean.

It is anticipated that the addition of an interface for a
punched tape or magnetic tape cassette for the storage
of results or for further computor processing, should
present few difficulties.

Chemistry in New Zealand

0. E Clinton is a Senior
Technical Officer with the Ruakura
Soil and Plant Research Station,
Hamifton. H= has worked for
many years in the field of spec-
trochemical analysis applied to
agricultural materials at Ruakura,
and was closely associated with
the late Mr, J. E. Allan FNZIC a
recognised pioneer in atomic ab-
sorption spectroscopy.

He was elected a member of
the NZIC in 1976 and is currently the Waikato Branch
Treasurer, He was elected Fellow of the NZ Institute of
Science Technicians in 1978 He is married with 3 children.

The analogue circuitry for concentration setting and
curve conrrection was designed by Mr. D. Hamblyn
whose assistance is gratefully acknowledged.
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The table on page 95 of oyr June issue contains a number of er-
rors, below is a corrected version, .

POLYACETYLENES IN ARALIACEAE
{Ref. Bohimann et al. Chem. Ber. 1961, 94; 958)

FALCARINOL . .
CH,:CH.CH(OH). C:C.C..C.CH,.CH:CH.C,H,,
Panax ginseng

FALCARINONE
CH,:CH.CO.C:C.CIC.CH,.CH:CH.C,H,,

Hedera helix {ivy)
Aralia elata Polyscias fructicosa
A. racemgsa Panax ginseng

FALCARINDIOL ..
CH,:CH.CH(OH).C:C.C:C.CH(OH).CH:CH.C,H.,
Scheffiera digitata (Seven finger)

Falcaria vulgaris,

FALCARINDI_ONE.
CH;:CH.CO.C:C.C.:C.CO.CH:CH.C,H,,

A. californica

FALCARINOI:ONE
CH,:CH.CO.C:C.CEC.CH(OH).CH:CH.C,H,.
A. nudicaulis

A. californica

A. mandschuriaea
A, racemosa.
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Development Of Steroid Synthesis From

Natural Products

During the 1930's, scientists developed an understan-
ding of the group of substances known as the steroid
hormones, contained in human and animal bodies. |sola-
tion and synthesis of these biologically active com-
pounds began. The starting materials for isotation were
the urine, adrenal glands, ovaries etc. from animals but
the low yields of product obtained and the poor sources
of supply could not keep pace with the growing demand.

Synthetic studies began using cholesterol, obtained
from woo! grease or the spinal cords of cattle. Degrada-
tion of the sidechain was necessary to provide suitable
precursors for the preparation of active compounds such
as progesterone or testosterone. The sidechain was
removed by oxidation, after protection of the 3-hydroxyl
group by acetylation and the double bond by bromina-
tion, leading to the important intermediate DHA (androst-
5-ene-3-0l-17-0ne 3 acetate). The yield of this step was
very low and further purification was very laborious.
Modern methods remove the sidechain by micro-
biological hydroxylation, which is very specific and gives
good yields. In later years other important sources were
the bile acids cholic and desoxycholic acid. These star-
ting materials already contain an oxygen in the C ring
and this makes the transformation into such
11-oxygenated products as cortisone, hydrocortisone,
prednisone etc. much easier.

The discovery by US chemist Russel Marker that
steroids could be made from diosgenin (Fig. Il, 1a} , a
sapogenin extracted from yams of certain dioscorea
species growing wild in Mexico, made this material the
most important starting material for the fast growing
steroid market and in 1965 about 75% of the world
steroid consumption was obtained from diosgenin. The
side chain degradation also developed by Marker gave
much betier yields and led to the same key-compounds
as cholesterol.

in the past 10-15 years new starting materials and
chemical processes have been developed and are
threatening the supremacy of diosgenin. These sources
can be classified into three main groups:

1. Coming from animals: To this group belong the

above mentioned bile-acids and cholesterol.

2. Coming from plants: The most important cnes in
this group after diosgenin are: Hecogenin from
sisal, sitosterol and stigmasterol from soya.

3. Total synthesis: After the structures of most
steroids were elucidated, an ongoing effort was put
in by many scientists into the total synthesis of
steroid compounds. Many of these syntheses are

J. Kloosterman, Solanum Extraction Industries Ltid.,
Waitara,

elegant exercises in pure chemistry but have only
academic interest. However a few are in use for the
production of specific compounds and are also
economically competitive with the other sources.

It will be clear that the advantage of using starting
materials of group one and two is the fact that the basic
molecular structure, the perhydrocyclopentanophenan-
thrane is already present in the right stereo-modification.

Solasodine, although known for quite a long time, is
one of the new alternatives for diosgenin. Leading to the
same key intermediates, it is as versatile as diosgenin
and so it can be used to produce a wide variety of finish-
ed products.

HN
Fig. 1. Glycoatkaloids
of Solanum 0
aviculare and S.
laciniatum

R = OH solasodine {(aglycone)
R = Dgalactose—D-glucose—D-rhamnose solasonine

R = Dglucose—D-thamnose—Drhamnose solamargine

Solasodine

During the 1840°s, Prof. L. H. Briggs and his col-
laborators studied the extractives of Solanum species
and described the structure of solasodine (Fig. Il, 1b).
Since then interest has been growing in the use of
solasodine as a steroid precursor, as shown by reports
coming from Hungary, Russia, Yugoslavia, India and
other countries.

In general, sclasodine is not present in the plant as a
free steroid-alkaloid but as glycosides with varicus sugar
residues. The sugar residues are attached to the C-3 ox-
ygen of the steroid and are mostly trisaccharides. (Fig. ).
In most solanum species the highest solasodine con-
tents are found in the leaves and the fruit and depending
on the species this varies from 0.01 - 5% based on dry
plant-matter.

Although processing (drying, extraction, etc.) is easier
for berries than leaves, the expensive hand picking or

potato and tomato are more well known species.

ing NZ plant and other raw materiais.”

On March 9 1979, the Prime Minister, Mr R. D. Muldoon, officially opened Solanum Extraction Industries Ltd. in
Waitara. The compamy is jointly owned by Fletcher Holdings Ltd. and Diosynth BV a subsidiary of AKZOPHAR.-
MA, the pharmaceutical division of AKZO NV and was formed to grown and process the NZ native weed poro
poro into solasodine, a precursor for sieroid hormone-synthesis.

Poro poro or bulli-bulli as it was called by the early settlers, belongs 10 the nightshade family of which the

In his opening speech Mr Muldoon said: “In many respects the Waitara factory is a model industry, bringing
with it capital, technology, a market which we would not have without the Netherlands partner and a promising
contribution to regional development. it may pave the way for other resource-based parinership projects, ulilis-
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complicated mechanical harvesting of the berries has en-
sured that most studies have concentrated on leaf
harvesting. In NZ, DSIR scientists {Smith, Mann, Davies
etc.) and the IWD development group {Mason, Fawkner)
have selected two native species; Solanum aviculare and
Solanum faciniatum for further evaluation,

Based on this agricultural know-how, a new company,
Solanum Extraction Industries Ltd, was formed by
Diosynth Netherlands BV, and Fletcher Holdings Ltd.
Diosynth is a subsidiary of the pharmaceutical division
of AKZQ and is basically a bulk-pharmaceutical supplier
of alkaloids, biochemicals and steroid-hormones. The NZ
partner, Fietcher Holdings Ltd, has experience in in-
dustrial agriculture via its finseed, rapeseed and lucerne
activities.

HO AcO

la R=0 Hao RsQac
b R=NH b R=MHac

Ho Re0AC v

b RENHAC /‘a\

=NOH H

Ac AcO

AcO

Fig. ll.  Sidechain degradation of solasodine and
diosgenin

la diosgenin

fa . i~
1b solasodine ”bpsuedo:somenzauonprodua

fa IV 16-dehydropregnenoione
acetate (DPA)
oxidation product
b
V 16D oxime VI rearrangement product

Vil defiyrdroisoandrosterone acetate (DHA)
Chemistry in New Zealand

Jan Kloosterman was born in
the Netherlands in 1930 and com-
pleted his. studies in chemical
engineering in 1955. He has
previously worked in the oil and
fatty acid industry and was
employed by Organon NV, which
fater became the pharmaceutical
division of AKZO. Mr. Klooster
man spend the first 10 years in
production management of
various steroid manufacturing -
departments, finally as the manager of a pilot plant
responsible for steroid and biochemical process
development and raw materials supply.

He was appointed project manager of the NZ
selasodine project in 1976 and managing director of
Solanum Extraction Industries Ltd. in 1978. He moved
with his family to NZ in 1978, where a son and a
daughter attend Massey University, while his eldest son
completes law studies in Holfand,

Both major activities, agriculture and the first process-
ing steps, were evaluated in 1977. For this purpose 20 ha
were planted and a pliot plant was built to obtain the
necessary processing data. At the end of 1977 the “go”
decision was taken and in November 1978 commission-
ing started. Meantime, the agricultural operation was ex-
panded to provide raw material for the new plant. As the
crop was completely new it was impossible to go for
contract-growing so the company leases the land from
farmers and performs all the agricultural activities —
growing transplants, planting, cultivation, crop
maintenance and harvesting itself. As soon as enough
data are collected to provide farmers with a growing-

-instruction manual, complete or partial contract growing

will be offered. Considering the high capital costs involv-
ed in harvesters, plant and spraying equipment, the par-
tial deal will be the most obvious one but it is not ex-
pected in a significant form before 1981.

The processing of the raw material into solasodine
(Fig.ll, 1b) and subsequently to DPA
(16-dehydropregnenolone acetate, V), one of the most
important intermediates for steroid hormones, is a
multistep degradation of the glycoalkaloids present in
the plant and is shown schematically in Fig. Il. Further
transformation leads to DHA (VII}, an intermediate for an-
drogen and estrogen synthesis. In Fig. Il the processing
scheme for both solasodine (1b) and diosgenin {1a) into
DHA (Vil} is given to itlustrate the similarity of both sets
of intermediates until the DPA stage. After that there is
no difference between the two processes, which produce
products of 90-100% -purity from which all the major
classes of steroid products can be produced {androgens,
anabolics, diuretics, progestins, estrogens, corticoids,
and the oral contraceptives)..

It can be seen readily that long multi-step syntheses
are required to modify DPA (VI)) into end products and
pathways of 20 steps are not uncommon. The purity of
final products is required to be greater than 99%,
necessitating the use of complicated purification
methods like counter-current extraction and molecular
distillation. In the beginning, end products were sold on
the basis of biological activity, but now the various phar-
macaopoeia contain very specific release specifications
based on chemical and physical analysis.
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NZIC ANNUAL REPORT 1978-79

ELECTED OFFICERS

President: Dr W. E. Harvey
First Vice President:  Prof. A. D. Campbell
Second Vice President: Dr A. J. Ellis
Secretary J. G. Fletcher

BRANCH DELEGATES TO COUNCIL

Auckland; Dr L. Eyres
Waikato: Dr E. Payne
Manawatu: Dr A. Brodie
Wellington: Dr B. Halton
Canterbury: Dr. R. F. C. Claridge
QOtago: Dr P. K. Grant

OFFICERS APPOINTED BY COUNCIL

(These appointments continue until the date shown, but are
renewable. Appointments are made at the November
meeting of Council).

Registrar: Mr D. J. Hogan (31.12.81)
Administrative
Secretary: Mrs N. E. Wignall (31.12.79)
Journal Editor; Mr S. G. Brooker {(31.12.80)
Hon. Librarian: Mr S. G. Brooker (31.12.79)
COMMITTEES APPOINTED BY COUNCIL
Membership
Committee: Mr d. 8. Pollaard (31.12.79)
Prof. A. D. Campbell {31.12.80)
Dr J. Rogers (31.12.81)
Publications
Committee: Dr R. F. Claridge (31.12.79)
Dr L Eyres (31.12.80)
Mr S. Gray (31.12.81)
Energy and Chemical
Materials Resources
Committee: Prof. A. G. Williamson (31.12.79)
Dr G. J. Wright (31.12.80)
Dr A. Metcalfe {31.12.81)
Hazardous Chemicals
Committee: A C. Kennett
R. H. Hopgood
D. J. Olgivie

One corresponding member from
each branch

REPRESENTATIVES ON OTHER BODIES

Technician Certifica-
tion Authority Commit-

tee for Science; Dr W. E. Harvey (31.3.81)
Standards Assn. of
N.Z Mr J. A. Gilmour (31.3.80)
(resigned)
Mr J. G. Fletcher {31.3.80)
UNESCO in NZ: Dr G. R. Burns (31.12.79)
Royal Society Member
Bodies Ctte: Dr I. D. Watson

(31.12.81)
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MEMBERSHIP

During the year the following changes in membership
have taken place:

Members elected to Fellowships: 34
New Members: 23
Reinstated: 2
Graduate Members elected to membership 17
New Associate Members: 8
New Graduate Members: 28
New Technician Members 6
Resignations 23
Deaths 9
Deleted 28

Consolidated membership figures for the last four years
are as follows:

1976 1977 1978 1979

Auckland 343 339 367 s
Waikato 97 94 110 114
Manawatu 128 124 123 126
Wellington 310 306 33 309
Canterbury 180 174 176 183
Otago ‘ 104 105 109 110
Qverseas 140 138 150 168

1302 1280 1348 1365

Council has expressed concern at the static nature of the
membership growth of the institute and membership oppor-
tunities must be brought to the attention of more potential
members.

Obituary:

We record with regret the deaths during the year of the
following members:
V. 1. Beros, Mrs P. Broad, G. Chamberlain, A. C. Holmes, B.
0. Jones, H. L. Longbottom, Mrs M. Lonska, G. M. Moir,
Prof. S. N. Slater.

Specialist Groups:

NON

GROUP SECRETARY MEMBERS MEMBERS TOTAL
Analytical: D. J. Hogan 3B 5 40
Biochemistry. Dr M. Smith -
Chemical

Education: D. T. Howarth 333 244 627
Chemnical

Engineers: Dr E. R Palmer *
Chromatography:  Dr J. Zabkiewicz 181 72 253
Electrochemistry:  Dr A. J. Easteal 69 28 97
Geochemistry: Dr J.B. Finlayson 147 i 258
Organic Chemistry: Dr K. E. Richards 3B
Polymer Chemistry: N. C. Cochrane 77 19 96
Thermodynamics:  Dr D. V. Fenby .
X-ray Crystal-

lography: Dr W.T. Robinson 26
Trace Elements and

Health: DrT.E

Kjellstrom :

Industrial: 4. R. Yolland *
Consultants:

* Total not available

August 1979



PRIZES .
Prize winners in 1978 were as follows:

Easterfield Medal for 1978:
Dr R. E. Mitchell
ICI Prize; Dr R. P. Garland
Chemical Essay Prize: C. J. Nokes
There were no student papers for 1978.

CONFERENCES

The annual conference for 1978 was
held at Canterbury University in
Christchurch, August. This conference
was styled a “uni-conference” but still
attracted many members and guests.
These attending agreed that it was
most successful.

The 49th ANZAAS Congress was
hefd in Auckland January 22-26, 1979,
during which Sections 2, 17, 18, A37
{Chemistry, Biochemistry, Food
Science, and Trace Metal Research)
held meetings. Approximately 180
members attended the Congress
which attracted over 4,000 delegates
and gave members the opportunity of
part-taking in symposia and other sec-
tional activities.

The Chairman of the Energy and
Materials Resources Committee, Prof.
A. Williamson, was financially
assisted to attend two overseas con-
ferences related to Energy Savings.

His report was published in
Chemistry in New Zealand 43 (3) 1979.

The President represented the In-
stitute at the ACS/CSJ joint meeting in
Honolulu April 6, 1979.

OVERSEAS VISITORS

Mr Bob Schoenfeld, Editor, RACH
Journal visited branches during 1979,

Dr Magnus Pike and Prof. D. Bryce-
Smith were invited speakers to the
49th ANZAAS Congress and spoke to
some branch meetings afterwards.

Dr E. Parker, Secretary, Royal In-
stitute of Chemistry, visited NZ in
November 1978 when he visited most
branches and attended the November
Council Meeting.

PUBLICATIONS

During the year the Institute entered in-
to an agreement with Trade and In-
dustrial Communications Ltd giving
that company publishing rights to the
Journal for two years from January 1,
1979

This ended the long period during
which members have voluntarily pro-
duced the Journal. Dr L. Creamer, the
retiring editor, had maintained a high
editorial standard. The Institute is
greatly indebted to Dr Creamer and the
retiring advertising manager, Mr T. R.
Johnson, for their efforts during 1977
and 1978,

Due to financial difficulties Trade
and Industrial Communications Ltd
ceased its publishing operations on
June 30. The Institute through its
Publications Committee reached
Chemistry in New Zealand

agreement with Mr J, A. Breckeli who
had offered to take over publishing
responsibility. Mr P. Reaves is to con-
tinue as Managing Editor. A new
agreement has been negotiated.
During the year a pamphlet describ-

ing the Institute was published and

consideration was given to reprinting
“"Careers in Chemistry". A Journal
Editorial Committee was established
consisting of Mr S. G. Brooker, Drs A.
Herd, W. Denny, T. Brittain,

HAZARDOUS CHEMICALS

The long established Auckland

Branch Hazardous Chemicals Com-
mittee was recognised as the
Institute’s Committee and expanded
to include corresponding members
from other Branches.
Several Bills were considered and
commented on by the Committee. Mr
A. C. Kennett represented the Institute
on S.A.N.Z. Committees studying draft
standards for labelling and con-
tainerisation of Hazardous Materials.

PUBLIC AFFAIRS

During 1977 a working party chaired
by Dr M. Kingsford reported. A special
general meeting held during the 49th
ANZAAS Congress considered the
report and urged Council to be more
active in public affairs. The Institute
has joined the organisation “Common
Concern” - which reviews Parliamen-
tary activities. This link with the
legislature has proved very useful.

INDUSTRIAL CHEMISTRY GROUP

As a result of a remit at the 1978 An-
nual General Meeting Council
established an Industrial Chemistry
Group. The Chairman, Mr J. Yolland,
and Committee held two meetings and
one plant visit during the year.

N.Z BIOCHEMICAL SOCIETY

Council has expressed concern that
the Institute must do more for the in-
terests of members who are also
members of the N.Z Biochemical
Society. A bio-chemist (Dr T. Brittain)

has been appointed to the Journal

Editorial Committee.

FINANCE

The Annual Statement of Income -

and Expenditure shows that the In-
stitute again had an excess of income
over expenditure. Council has exercis-
ed considerable restraint on expen-
diture and although no projects were
delayed it is expected that the for-
thcoming Golden Jubitee Celebrations
will require a considerable injection of
funds. Unless there is an increase in
membership it is expected that
another subscription increase will be
inevitable.

Branches accepted a Council

recommendation for the introduction
of an centralized subscription c¢ollec-
ting service to be operated by the Ad-
ministrative Secretary. Early indica-
tions are that its introduction in May
1979 has been widely accepted and
has been very useful in updating the
official mailing list of the Institute.

CHEMICAL EDUCATION GROUP

This Group continues to produce a
very useful publication — Chem NZ.

ENERGY AND MATERIALS

RESCURCES

During the year a submission was
prepared by the Energy and Materials
Resources Committee for the Institute
on the Government’s publication
“Goals and Guidelines”. The submis-
sion was forwarded to the Minister of
Energy. It is gratifying 1o note that
several points made were accepted by
the Ministry.

1981 GOLDEN JUBILEE
Arrangements have been initiated
on various projects to celebrate the
Golden Jubilee of the Institute n 1981.
The Second Vice President, Dr A, J.
Ellis, has agreed to be co-ordinator and
Mr A. Mackney has established a 1981
Conference Committee in Auckland.

SALARY SURVEY

Dr G. Gainsford conducted a salary
survey of members during the year.
The number of respondents was
57.3% and the results were published
in the November 1978 issue of the
Journal. _

The next salary survey will be held
on 1st April, 1980,

ARCHIVES CENTRE

Council established an Archives
Centre in Christchurch. A Committee
chaired by Dr R. F, C, Claridge assisted
by the Administrative Secretary has
been collecting and collating records
of the Institute into one catalogued
file.

ACKNOWLEDGEMENTS

The activities of the Institute con-
tinue to be dependent upon the volun-
tary service of its members —
especially in Branches. Without their
enthusiasm and sacrifice the profes-
sional and other actlvities would not
be serviced.

Special acknowledgement is made
of the efforts of the Journal Editor, Mr
S. G. Brooker who has taken this task
on with typical enthusiasm far beyond
the call of duty. The Instutute is greatly
indebted to his sacrifice, hard work
and interest.

{Note. The annual accounts and balance
sheet will be available at Conference))
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SMALL STILLS

JUST BECAME
OBSOLETE.

The Milli-R /(" Water Purifier.

Consistently Smaller and more

Better water. Economical

The Milhi-R/Q Water Purifier from Millipore It takes up so little space, you can put it

will give you purer water than even double practically anywhere, on a shelf or counter top.
distillation. For a lot less than the cost of a And all installation consists of is connecting it to
single-stage still. your faucet. The Milli-R/Q runs on tap

But better water and lower cost aren’t the only pressure.

reasons the Milli-R/Q Water Purifier will make A comparably equipped still takes up to 3 times
small stills obsolete. For example, compare the as much space and is almost double the price.
maintenance requirements. A still needs weekly Distillation also costs 2 to 3 times as much to
acid cleaning. Without it water quality operate. And it’s extremely wasteful of heat
deteriorates due to the increased carryﬁver I‘o{f/ a energy and cooling water.

entrained boiler deposits. But with a Milli- . .

you simply rcplaccpcartridges a few times a year The Milli-R|Q Water Purifier.

(typically, every 3-4 months). The system that makes small stills obsolete.

The Milli-R/Q Water Purifier. o
Better quality water than eﬂ““ AL
even double-distilled. 5]

Welingian P, 630453
WITH RESIDENT REPRESENTATIVES IN HAMILTON, PALMERSTON NOCRTH AND DUNEDIN.

Chmuthurth  Ph 81-881

{50400
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A Minicomputer-Based
Mass-Spectrometry
Data System

P. T. Holland
Ruakura Soil and Plant Research Station, M.A.F., Hamilton

A mass-spectrometer being used for organic com-
pound analysis produces a formidable amount of infor-
mation. A typical mass-spectrum contains several hun-
dred peaks with relative intensities ranging from 1000 to
1 and many spectra may need to be taken at intervals of
only a few seconds, for example, in coupled gas
chromatography (GC/MS). Using the traditional
oscillographic recorder, the analyst quickly becomes
overwhelmed by charts of the raw analog output which
are uncalibrated in the mass or intensity scales. Before
interpretation ¢an proceed, tedious manual mass coun-
ting and peak height measurements must be made and
comparison of spectra with those of standards is dif-
ficult. As background peaks in the spectra may occur at
many masses it is not possible to correct spectra by
analog means.

High resolution spectra, where the masses are deter-
mined accurate to 3 decimal places to allow
assignments of elemental composition are another im-
portant area of mass-spectrometry. Many tedious
measurements are involved and it is impractical to
manually obtain accurate masses for more than a few
peaks in a spectrum. Qur woark at Ruakura on
pesticides, mycotoxins, plant lipids, amino acids and
steroid hormones using these techniques was being
seriously hampered by the problems in manual spectral
interpretation and it was apparent that a data systems
was required. Minicomputer based commercial system
are available with extensive program packages but their
cost is very high. As several approaches have been
documented in some details (1,2) and we had some
knowledge of the alogrithmns involved, it was decided
to develop our own system.

The configuration of the magnetic sector mass-
spectrometer (Varian-MAT CHS5) and data system is
outlined in Fig. 1. Samples are introduced to the ion
source using a direct insertion probe or via the gas
chromatograph. The latter is especially suitable for
complex mixtures as spectra can be obtained for each
of the separated components as they emerge from the
chromatograph. The primary function of the data
system is to acquire spectra for storage and processing
by digitising the output of the electron multiplier
amplifier as the spectrometer is scanned. Typical mass-
spectral peaks are about 1 msec wide and as 10-20
samples are required to adequately represent a peak
(3,4), a digitisation rate of 50 usec/sample i.e. 20kHz is
needed. As the computer memory would quickly
become filled at this rate incoming samples must be
discarded uniess they are greater than some preset
threshold level. As most microcomputers are not suffi-
ciently fast tc meet these requirements a Data General
NOVA 3 16 bit minicomputer with 32K words of memory
was chosen. Dual magnetic diskette drives provide an
economical solution to the problems of program and
data storage (160 K words per diskette). The well
Chemistry in New Zealand
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Fig. 1. Schematic of GC/MS data system

developed operating system greatty speeded program
development by providing sophisticated file handling
and supporting the programming tools of editors,
assembler, FORTRAN compiler and relocatable loader.
A 30 characters/second typewriter terminal is used for
program entry and communication,

The interface between spectrometer and computer is
a key element and rather than purchase a standard unit
the design outlined in Fig. 2. was implemented at
Ruakura to provide some additional usefui features. A
differential instrumentation amplifier provides good
isolation of common mode noise from the spec-
trometer. The measurement of the weak ion currents is
improved by using integration of the signal over the
clock period (usually 50 usec) rather than the more usual
sample-and-hold (0.1 usec aperture time). The integrator
output is digitised by a 12 bit analog-digital converter
(A/D} with a 8 usec conversion time. While one integrator
is measuring the signal the other is read by the A/D and
then reset. Mass-spectrometer peaks have a wide inten-
sity range so the dynamic range of the interface is ex-
tended from 4095:1 (12 bits) to 32767:1 {15 bits) by
autorange changing. The data from the A/D is sent to
the computer memory in blocks using direct memeory ac-
cess which allows the central processing unit to pro-
cess the data in parallel with acquisition.

The interface is driven by an assembler subroutine
which forms part of a versatile FORTRAN based mass-
spectrometry program. Programs are kept on one
diskette together with the operating system, The other
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Fig. 2. GC/MS computer interface
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Data System (Cont)

diskette is reserved for mass spectal data files, each
diskette containing up to 560 spectra. The main pro-
gram operates between parameter setting, command
setting and command execution medes. In the
parameter mode sample labels are accepted, disk files
organised and a list of default values set for the various
parameters controlling data acquisition, processing,
storage and display. The operator can then initiate
changes to any of the parameter by typing 2 letter cues.
This selective parameters setting minimizes un-
necessary dialogue with the computer, a fault of many
interactive programs."When the parameters are set the
operator shifts the program to the command mode
where further 2 |letter cues determine the operation{s) to
be carried out on spectral data which have been placed
in memory either from the A/D interface or from a
diskette data file. The commands are implemented as
subroutines or overlays with those requiring the fastest
execution being written in assembly language. The
command list is terminated with one of three codes
which determines the number of scans to be processed
and then the chosen subroutines are executed sequen-
tially the required number of times.

i
i
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Fig. 3.

The data acquisition subroutine puts A/D samples in-
to two 2048 word blocks in memory. While the interface
is filling one blosk the program is rejecting samples in
the other block that are below threshold and determin-
ing the area anc time for each detected peak. Time is
the number of samples to the peak centre from the
specrometer scan start. The output of this subroutine is
thus a spectrum in memory with each peak represented
by an intensity/time pair of words. The times are con-
verted to masses by a mass conversion subroutine us-
ing a time vs mass calibration built up from the spec-
trum of a perfluorpalkane standard. Where masses are
only required to unit mass accuracy (low resolution) this
calibration is run prior to taking sample spectra. The
spectrometer scan stability is such that the calibration
will hold to +0.2 amu for several hours. Masses suffi-
ciently accurate for elemental composition assignment
{high resolution) are obtained using perfluoralkane run
with the sample and internal calibration of each scan. A
minimum spectrometer resolution of about 3000 is re-
quired to separate sample peaks from those of the stan-
dard.

Spectra can be stored and retrieved from diskette in
timefintensity or mass/intensity format. The mass spec-
tra can be cutput in a variety of formats for use by the
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Reconstructed GC of urinary steroid run

operator or chemist. Subroutines implemented at pre-
sent include spectrum typeout on the terminal, an 8
largest peaks spectrum summary on the terminal, bar
graph plot of the spectrum on a fast recorder and a
display of the spectrum on storage oscilloscope. The
latter two Subroutines use the digital-to-analog con-
verter (D/A) in the interface (Figs. 1 and 2) to drive the
oscillographic recorder galvonometer and the
oscilloscope vertical deflection. The further functions
of background subtraction, total ionisation plot and
elemental composition assignment (high resolution
spectra) are also available as subroutines to be called
when required. The following examplies illustrate the
programmable nature of the system and some of the
outputs provided.

328

368

129

458

Fig. 4. Mass spectrum of cholesterol -TME ether (scan 88,

Fig. 3}

To invoke the system to acquire 140 scans from the
spectrometer, for example during a GC/MS run the
following sequence of 2 letter cues would be entered at
the terminal (* is the system prompt); *CG *MA *ST *SC
*140. This causes the subroutines of date acquisition,
mass conversion and spectrum storage to be carried
out sequentially 140 times leaving the mass-spectra on
diskette. Fig. 3 is reconstruction of the gas
chromatogram for a GC/MS run of urinary steroids
generated on the terminal by the command sequence
RS * TI * SC * 140. This reads each scan from diskette
and plots the sum of all peak intensities {total ionisa-
tion) as a histogram. From this plot the regions where
components are eluting can be identified, for example
scans 87-91. The command sequence RS " BK * PL * SL
* 85 *-B8 * 0 retrieves spectrum number 88 and subracts
spectrum number 85 from it {essentially spectrometer
background and column bleed) and plots the “cleaned-
up” spectrum on the recorder. Fig. 4. reproduces that
spectrum and shows the component to be the TMS
ether of cholesterol {mw 458, base peak 329).

High resolution spectra are generally obtained from
direct probe introduction of relatively pure samples. A
typical for specta acquisition in such a mode is; CG *
ST * SC * 6. If spectrum number 3 of the 6 scans taken
was judged satifsfactory then the command fist RS *
CA* MA * DE* CO* SL*3*0would read the stored
spectrum, calibrate the mass scale, convert to masses,
delete peaks from the perfluoroalkane standard and
calculate etemental compositions to fit the measured-
masses. Fig. 5 gives the output from subroutine CO for
the high mass region of the high resolution spectrum of
a toxic compound isolated from cultures of a fungal
pathogen. The tolerance for fitting the observed masses
was =4 millimass units. The molecular formula is ap-
parently C,,H,,0, (mfe 508) and fragmentations leading

August 1979



EPNggl FUMETREHORGEN A OR 8 38-11-77
H L.

¥t 8 T0L.  <MAi LIMITS: 32742 i/ &
nass INT REL.INT ERR CoCI3 H W 0
4302986 316 3.2 -3.2 G2 3 1 a
1.3 . 3 i 0
-85 2948 W @ 3
431.2560 188 2176 -8 34 32 1 8
-ia 2944 35 @ 3
1.7 284 34 a 3
€39.2155 501 18Acd 8.5 p2ocp 29 | 3
3.2 2624 31 2 5 mMme
4482201 151 Fe.ts -2.7 2ad 10 ! Ej CﬁH‘?
1.2 2Bsi 29 ! 3
. -8.8 2648 32 & §
443.2689 122 24,35 -35 J2r 3§ A T
-1.3 2548 3 3
34 2401 I 2 §
475 2457 §3 12,57 -2 Ja1 1 1 2
-39 Jo-d 35 @S
m.2738 129 2575 e _2?9"}1 o8 s
.2 129 75 1.5 Jiep 3@ 8 5 -
499 2591 2 f4' 3% {4 320 35 @8 5 m - H,0 .
588.2755 I8l 5€ 9% -2 Jrd 4@ @ ¢ molecular jon
1.8 J@ar 3% @ 6
say 2802 I 36 2t Forg 39 ! &

a2
INPUT PROGRAM LIST
]

Fig. 5. Elemental composition printout for high resolution

spectrum of a fungal metabolite

to loss of H,0 and C,H, are observed. These high resolu-
tion spectra are invaluable for the indentification of
complete unknowns as the molecular formula can be
determined on microgram quantities of material. Inter-
pretation of the spectrum is greatly facilitated by also
having the formulae for fragment ions.

Resuits using this system have shown that the single
focussing mass-spectrometer operated at 5000 resolu-
tion, 30 sec/decade scan rate can produce masses ac-
curate lo better than 5ppm. Elemental composition
assignments have proved extremely useful in the struc-
tural elucidation of scme metabolites of the Facial
Eczema toxin Sporidesmin (5). The abitity to store and
retrieve spectra in a standard format has greatly
facilitated comparison of spectra to check whether a
a metabolite is the same as one previously isolated. The
system has also proved invaluable in identification of
steroid hormone metabolites in urine and the cuticular
lipids and resin acids of Pinus Radiata needles (6). In
these applications the extremely complex patterns of
compounds present were separated and characterised
by GC/MS with the data system acquiring and storing
all data for later review.

The programmable nature and selective parameter
selting of this system allows fast, flexible processing of
high and low resolution data. The implementation of the
interface and program package took 6 months and was
greatly assisted by the diskette based operating system
supporting programming tools of .a high standard of
reliability and sophistication. Future developments will
include selected ion monitoring GC/MS where computer
switching of the spectrometer accelerating voltage (7)
allow several specific mass peaks to be monitored for
determination of residues such as dioxins at picogram

Patrick Holfand graduated B Sc (Hons) in Chemistry
from Canterbury University in 1967 and gained his Ph D
in Radiation Chemistry from Queens University,
Kingston, Ontario, in 1970. He gained an interest in
mass spectrometry from using a simple gas analysis
device during his doctorate research. He furthered this
by 2 years with Dr A . Burlingame, University of Calitor-
nia, Berkeley, studying fundamentals of high resolution
mass spectrometry and applications to lunar sample
analysis. He returned to N2 in 1972 and set up the
Ruakura GC/MS facility with analytical applications to
pesticides, mycotoxins and general organic
microanalysis.

levels (8). Another possible enhancement is library sear-
ching where computer matching of spectra with files of
standard spectra leads to rapid and objective identifica-
tion of unknowns without the need for detailed spec-
trum interpretation (9). The relative slowness and
limited capacity of diskeltes makes large libraries im-
practical and precludes long, fast scan GC/MS runs us-
ing capillary GC. The problems could be overcome with
a larger but censiderably more expensive disc drive.
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STANLEY NELSON SLATER, 19151979

Emeritus Prof Stanley Slater was
born in Ngaruawahia and received
his secondary education at
Wanganui Technical College. After
compieting his M Sc degree at the
University of Otage he went to Oxford
on a postgraduate scholarship in
science. He completed his D.Phil.
working with one of the great figures
in English organic chemistry, the late
Sir Robert Robinson, before returning
to Dunedin to take up an appoint-
ment as assistant lecturer in the
Chemistry Department. He moved to
‘Yictoria University College in 1950 to
take up the Chair of Chemistry, which
became vacant on the retlrement of
Chemistry in New Zealand

the late Prof P. W. Robertson, and
spent the rest of his working life at
ficloria University, becoming over
the years more deeply involved with
top administration until at the time of
his retirement in 1975 he occupied
the office of Assistant- Vice-
Chancellor.

Slater's own research interest lay
principally in the field of natural pro-
ducts chemistry (perhaps a reflection
of his days at Oxford) and in par-
ticular much of his published work
was concerned with structurai
studies on amaroids, tihe non-
nitrogenous ‘‘bitter pringipies”
typified by the well known {and com-
mercially available) picrotoxin.

Stanley Slater had many tine per-
sonal gualities. He was an outstan-

ding lecturer and his meticulous ap-
proach to all matters whether
theoretical or practical was never
better exemplified than in the care
which he devoted to practical work in
the laboratory, to the construction of
hi-tfi equipment and, in latter years, to
the building of catamarans of suc-
cessively increasing dimensions.
He was a vigorous supporter of the
Institute concerned both with its
“learned society” and “professional
body™ activities at both local and na-
tional level and was made an
Honorary Fellow in 1975. In 1945 he
married Jenny (nee Miller} who sur-
vives him as do their three daughters:
their only son was Killed in an acci-

dent late in 1978.
W. E. HARVEY
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look at the chromatography capability

you are missing!

Liquid Chromatography

Tracor's 900 Series Liguid Chromatograph provides selective

detection of halogen, nitrogen and suffur compounds in liquid
chromatography using the Tracor 965 Photo- conductivity detec-
tor. This detector, iike the 700A for gas chromatography, uses a
bipolar pulsed signal across the differential cell electrodes to
give increased lineanty and sensitivity. Chromatograms below
illustrate its operation.

Another Tracor designed product, the Model 970A Variabie
Wavelength Absorbance Detector, includes both deuterium and
quarlz iodide sources for absorbance measurements over the
entire UV-visible spectral range—190nm-650nm. This type of
detector has become the most generally used detector in the
field of high pressure liquid chromatography. The $70A features
fiber transter optics, a holographically ruled grating for low
noise, high energy operatian even in the far UV, This modern
optical technology has produced a simple design resulting in
maximum energy with no cell alignment requirements. A low
cost wavelength scanning option is offered 1o provide spectral

Nitrogen information.
Nitrosamines . .
nsirument: Tracor 501565 T_he Models 965 and 970A combine two powerful detectors in a
) Separation: Normal Phase . single LC system.
O Peak ety : . ,
Iy ———— Tracor's new Model 950 pumping system fealures a unique
a5 1; n:ﬁ:gﬁzewa{gﬂrﬁe quickly removable micro liquid head assembly, inlerchange-
gy 6 4 N-Nmosodlgutyiyamme abie with a high flow liquid head. Also animproved electronic
% N ing tlow compensation circuil is used which eliminates pulsing
2 8 na each resutting trom piston movement—thus providing tonger column
9 life and higher sensitivity detector compatibility.
This pumyp is complemented by the 880A solvent programmer
for gradient elution operation.
0 4 8
Time, minutes
Halogen Sulfur and Nitrogen

instryment: Tracor 950/965
Separalion: Reverse Phase

Peak  Idenlity

1 Flwrabenzene 550 ng
2 Chtorcbenzene 550 ng
3 todobenzene 400ng

4  4-Bromotoluene 300 ng

N

Response

- . .
0 4 -1
Time, minutes Relalive response to halogenated
benzenes. A halpgens are
detecled with flucnine being the
least sensilive in this case.

Tracor Instruments AoV
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Response

C162 For further details, use Reader Service Card

instrument: Tracor 9507965
Separalion: Reverse Phase

2 Peak  Identity

1 5 ug Speciracide
2 1 ugDiazinon

+

Q 4 0 4
Time, minutes

Gn ihe lelt, a duect injection of speciracide
run on the Tracor 9501965 atter a simple
11001100 dilution with melhanal. The
companenl of interest diazinon is selec-
tively detected with the Pnato-conductivity
Detector—here at a fevel al 0.5 ug. On the
righl, a 1.0 ug standard of diazinon.

ANCED ELECTRONICS LTD.

P.0. Box 32-076, Devonport, Auckland 9. Telephone: 451.305
August 1979



DSIR's Chemistry Division complex, Gracefield, Lower Hutt

CHEMISTRY IN WELLINGTON

Stan Brooker reviews the cumrent scene

"100 Years of Chemical Research”
was published by the DSIR as Infor-
mation Series’ No 46, copies of
which are available on request.
There are branch laboratories at
Auckland and Christchurch, which
have their own fields of work, com-
plementing the activities at
Gracefield.

While in the past the work of the
Chemistry Division and its
predecessor, the ODominion
Laboratory, was mainly regulatory,
there is now a much greater amount
of true research undertaken. Staff
members presented 5 papers at AN-
ZAAS in Auckland on subjects rang-
ing from a new polymorph of silica
to organic sulphur compounds from
the anal gland of the stoat. Cad-
mium stannates developed as part
of a programme on new oxide
materials from petrochemical con-

- version of solar energy were the
subject of another paper. A typical
example of the current emphasis on
research is shown in the food sec-
tion, where work done at one time
was almost wholely regulatory at
the behest of the Health Depart-
ment; this part of the work is now
handled by 2 technicians, while 4 of
the staff are engaged in research on
pesticides in foods and new crops
and 4 more on nutritive values in
food, this work at present being con-
centrated on fish and on wheat and
its products. One resull has been to
show that “high fibre” bread has no
advantage nutritionally over
wholemeal. Work on pesticides is
aimed at ensuring protection of the
environment and the quatity of food,
while still meeting the needs of in-
creasing agricultural production.
The food section is also locking at
Chemistry in New Zealand

Any review of chemistry in Well-
ington must start with Chemistry
Division, which employs more
chemists than any other establish-
ment in NZ and has also a great in-
vestment in apparatus and ancillary
services. Despite the transfer of
staff of the Industrial Processing
Division, there are about 120
qualified chemists, some 55
technical and 50 supporting staff.
Besides the IPD, the Institute of
Nuclear Sciences, and the Physics
and Engineering Divisions of DSIR
are close by, while the Coal
Research Association and the Pot-
tery and Ceramics Research
Association also employ a number
of chemists who benefit from their
proximity to Chemistry Division.

The visitor to the Gracefield cam-
pus is first impressed by the fact
that the Division is in a number of
smallish single storey buildings
which, while they take up a large
surface area, have several advan-
tages. The risk of fire spreading
from one section to another is great-
ly reduced; evacuation in an
emergency presents no problems;
structural changes are easily made
and hazardous materials such as
gases under pressure can be placed
outside and serviced easily through
the walls. For these reasons, a ma-
jor building reconstruction pro-
gramme involving a multi-storey
edifice is not universally welcomed
by the staff.

The Chemistry Division is proud
to trace its ancestry back to the Col-
onial Museum and Laboratory
established in 1865 with Dr{later Sir)
James Hector as Director and
William Skey as Analytical Chemist.
The Division thus celebrated its

‘centenary in 1965, when the booklet,

fatty acid composition, minerals
and vitamins in processed baby
foods.

Another area of work is the
development of methods of analysis
especially suited to the research
programmes, particularly their
automation. A good example of this
is in the blood alcohoi set-up in the
toxicology section. Forensic work
involving drugs is important and
this section was involved in nearly
1000 cases in 1978, while most
cases required investigation for
cannabis, there has been a signifi-
cant growth in the work on heroin
and LSD. Samples of heroin can be
characterised by the degree of
acetylation of the morphine used as
a base and by the amount and type
of the diluent used. From the
analyses for these factors it can be
found whether batches of undiluted
heroin are from the same source
and whether dilution has been car-
ried out by one or more operators in
NZ. Fer this purpose Chemistry Divi-
sion is using its latest acquisition,
automated HPLC, whieh can handle
100 analyses in a 24-hr period.

In analytical work there has been
a great advance with a wide variety
of spectral techniques. Atomic ab-
sorption spectroscopy enables a
large number of samples to be
handled, e.g. for testing mercury
levels in fish. Because of the
laboratory’s access to viscera from
unexplained deaths, accidents and
suicides examined for the Coroner,
the ievels for trace metals in normal
individuals can be established and
here the Division is in a rather uni-
que position. Development of the
newer automated techniques has
enable a diet survey to be under-
taken in conjunction with the Health
Department and the Nutrition sec-
tion of Otago University. In fact
spectroscopic techniques cover
such a wide range, such as optical
emission, nuclear magnetic
resonance and Mossbauer spec-
troscopy, that a whole section with
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Chemistry in
Wellington (Cont}

a staff of 11 has been set up to deal
with them. The methods have been
applied to such areas of applied
chemistry as the determination of
detergents and wool grease in scour
liquors; characterisation of col-
oured effluents from paper mill
bleach plants, and the physical and
chemical properties of NZ coals.

Some examples taken at random
from the Division’s 1979 Handbook,
now in the press, indicate the diver-
sity of the work. The applied
chemistry section tests a variety of
materials for the Government Stores
Board and other departments, with
a recent emphasis on detergents
and their biodegradability. This sec-
tion is also looking at graffiti-
resistant coatings, and at coconut
oil soap produced in Tonga under a
foreign aid project. The
geochemistry section handles a
wide range of inorganic analyses,
as well as dealing with environmen-
tal poliution, both from industrial
and natural geothermal discharges.
Arsenic, sulphur, lead, cadmium,
beryllivm, thallium and wuranium
pollution have all been studied. The
head of the geothermal section,
Mr W. A. J. Mahon, and the Director,
Dr A. J. Ellis have written a book,
“Chemistry and Geothermal
Systems” (400 pages, Academic
Press, 1977) showing the special
place of NZ in this work; personneil
from the section have also been
seconded to UN and other projects
in Argentina, Chile, Djibouti, EI
Salvador, Ethiopla, Fiji, India, In-
donesia, Kenya, Mexico, Nicaragua,
Panama, Peru, Philippines, Solomon
Islands, Taiwan, Thailand and
Turkey. It is divided into two groups,
one in Wellington, and one at
Wairakei, where a new building is
being constructed.

The information secfion is the
first point of contact for general en-
quiries and collects material from
the literature on subjects not
covered by other sections. It works
closely with the library on informa-
tion retrieval systems. Recently it

has prepared in-depth reports on the .

history of motor vehicle gas pro-
ducers and products from the
Rhodophyceae seaweeds. It has a
general interest in the utilization of
waste materials, and has developed
a system for recycling ther-
moplastics.

The natural products section has
been studying plant flavonoid
glycosides as part of plant tax-

Chemistry in New Zealand

onomic studies in conjunction with
Botany Division, Crop Research and
Massey University. It has been look-
ing at the separation of lignin from
carbohydrate in wood to produce
materials suitable for ruminant
digestion and for liguid fuel produc-
tion. In conjunction with the En-
tomology Division, a number of
naturally occurring moth attrac-
tants, such as cis and trans
isomers.of a variety of C,, alkenes
have been used in aproject to con-
trol kiwifruit leaf roller moths.
Another activity has been the
development of HPLC techniques
for the analyses of sugars and
mycotoxins in foodstuffs.

The organic chemistry section
aims to provide a pool of informa-
tion and instrumental techniques in
this branch of chemistry. Particular
studies are directed to polyphenclic
polymers in outer pine bark and
other polymers in seed coats which
potentially have commercial value.
Pathways in the breakdown of
pesticides and other organic
chemicals in the environment are
being studied, as also is the
chemistry of NZ tichens on which tit-
tle work has been done. The section
has also developed a head space
gas chromatography method for
estimating alcohol in beer, which is
of particular significance now that
beer is taxed directly on its alcohol
content.

The toxicology section has been
particularly concerned with blood
alcohol determinations for which is
handled 16,000 samples last year.
An investigation of methods for
testing blood alcohol for Transport
Department officers has resulted in
the selection of a pocket-sized fuel
cell which was introduced at the
end of 1978. Driving skills may also
be impaired by drugs, and gas
chromatographic techniques have
been adapted so that common
drugs can be measured in 1ml of
blood. )

The water section monitors
potable waters and is involved in a
collaborative programme with other
laboratories examining the quality
of water analyses in NZ. it has also
taken a considerable part in
organising studies of land disposal
of sewage effluents in several parts
of the country.

Ancillary services and administra-
tion invoive about 50 people. The
library with 16,000 books, 35,000
bound votumes of periodicals and
250,000 other items is an important
resource. It subscribes to 650 scien-
tific journals.

At Victoria University there are
impressive facilities shared jointly

between the physics, geology and
chemistry departments for in-
vestigating reactions at high tem-
paratures and pressures which has
now been installed in the new Cot-
ton building on the campus.

Equipment includes nickel alloy
pressure vessels capable of being
used at prescures up to 5000 bars
and temperatures up to 800°C, a
500-ton hydraulic press with
tungsten carbide pressure vessel
assemblies for synthesis and phase
equilibrium studies at pressure up
to 25,000 bars and temperatures up
to 1600°C and a high pressure spec-
trometer cell for visible and infra-red
spectroscopy up to 6000 bars. Some
of the work with this equipment is
generated by the University’s close
association with research in Antarc-
tica and interest in vulcanclogy.
Among other chemistry staff involv-
ed, Dr Alan Freeman has been par-
ticularly interested in Antarctic
geochemistry including a study of
volcanic activity of Mt Erebus,

Another field of interest at VUW's
Chemistry Dept. is the use of spec-
troscopic methods. Dr. Garry Burns
uses resonance Raman
specroscopy to investigate struc-
tures of natural and synthetic
photachromic dyes. Prof. James
Duncan, HOD, is interested in the
application of X ray and Mossbauer
methods to problems in inorganic
chemistry. The electron microscope
and X ray diffraction have been used
to investigate the mechanism of
dental decay in association with Dr
John Featherstone, now with the
Wellington Dental Research Unit. In
collaboration with Pilkington Bros.
Ltd., Prof. Duncan is also interested
in the use of electric fields to confer
anisotropic properties on lead oxide
and silicate glasses.

Drs John Craig and Brian Halton
are interested in organic com-
pounds containing strained ring
systems, while Prof. Neil Curtis is
working on coordination chemistry.
Prof. Ferrier of the organic
chemistry section is particularly in-
terested in carbohydrate chemistry.

Lester Stonyer showed us around
the ICI Tasman Vaccine complex at
Upper Hutt. Activities on the
biological side are impressive, but
chemical activities rather static and
confined to a few, but widely used,
antiseptics in various forms based
on gquaternaries. ICl are winding
down activities at Seaview in favour
ot Christchurch and Mt Mauganui;
some plant was recently given to
DSIR for work on Montan wax.

At Unilever's Petone plant, guide
Ted Jakobsson 1oid us of new
developments in detergents and
decdorant sprays. Page 163



Parliamentary

Point Of View
By lan Shearer, MP

Antarctica

Ever since | returned from a brief
6-day visit to Antarctica, | have
managed to keep in contact, in a
“distant” sort of way with the ac-
tivities of McMurdo Base and Scott
Base through copies of unciassified
reports received by the American
Embassy in Wetlington.

In 1976 | was invited to accom-
pany a group of scientists from the
American National Science Founda-
tion, the National - Academy of
Science and the US Antarctic
Research Programme to Antarctica.
It was a trip | will never forget and
the frequent messages | receive
from the Embassy serve as a cons-
tant reminder of the time | spent on
the ice.

Recently the message read as
follows:- ‘‘Independence Day.
Detachment McMurdo and civilians
from the US and NZ Antarctic
Research programs assembled in
the Station Gym for official obser-
vance of Independence Day. During
the formal ceremony detachment
McMurdo personnel were awarded
the Antarctica service medal with
“wintered over” clasp. Dr Lysakov
our Soviet exchange scientist and
veteran of 4 Antarctic winters ad-
dressed the detachment and
assembled guests presenting a gift
to each individual.”

The message ended with a few
words about a birthday party and
associated festivities while, out-
side, | noted the temperature had
risen for the minimum of -30.9°C. 4
days earlier to a maximum of
-13.1°C!

Budget

What did this year's Budget have
in it specifically for the scientist?
Well, as far as the actual Budget
document is concerned, little if
anything. However, the accompany-
ing Estimates of Expenditure, which
outline departmental spending for
the year ending March 31, 1980, was
a little more hopeful. The DSIR, for
instance, go a lift of just under $4%
million which is about 10% and just
keeping up with inflation.
Beleaguered scientists, short on
technician support, would also note
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that a slight increase in the staff
ceiling occurred over the last 12
months (an extra 10 scientists but
only 1 technician), but that a further
increase of 13 positions is pianned
for the next year,

In the Agriculture and Fisheries
vote, Science — Fisheries Research
— received an extra $500,000 over
last year while Science —
Agriculture Research — received an

extra $1 million more than last year. -

Scientists not connected with
these two major areas of scientific
endeavour might find some consola-
tion in the $700,000 increase in the
financial allocation to the National
Research Advisory Council which
has the task of advising the Minister
of Science and Technology on the
promotion, development, and plann-
ing and co-ordination of scientific
research and services in NZ.

Lead In Petrol

Recently, Friends of the Earth
{FOE) launched an all-out attack n
the use of lead in petrol. It is a topic
of conversation which usually cen-
tres on the detrimental effects of
lead on human health but seldom
have | seen a discussion on why it is
used as an additive and what alter-
natives there are by way of substitu-
tion.

The Minister of Energy revealed
that, by adding 0.84 gm Pbllitre the
octane number of gasoline is in-
creased from 82 to 96. If the much
lower level suggested by FOE of
0.06 gm Pb/l is used the octane
number would be no more than 84.5.
Other organometallic compounds of
manganese, iron, nickel, tellurium,
chromium, selenium and cobalt
have been studied in detail but most
of these compounds are nothing
like as cost effective or as technical-
ly effective in increasing the octane
number as the lead tetra-ethyl and
lead tetra-methyl at present
used.

Substances such as methanol and
methyl tertiary butyl ether (MTBE)
while not strictly additives in that
they form part of the base gasoline
could be used for octane improve-
ment when added in considerable

quantities {5-15%) but their addition
can displace other high octane com-
ponents such as butane.

Brief Note {DSIR Annual Report 1879)
Phosphorite for Chatham Rise

Late last year 2 major areas on
the central Chatham Rise were
assessed to contain, in total, 15
million tonnes of phosphorite. NZ's
imports of rock phosphate currently
average about 1 million tonnes/year.

Rapid Multiplication of Tamarillos

“Atissue culture method for rapid
clonal propagation of tamarillo
plants in vitre that has been
developed should allow the rapid
multiplication of elite plants under
virus-free conditions.”

Chemistry in the Market Place
(2nd Edition)

Ben Selinger, Australian National
University Press, P.0. Box 4,
Canberra, A.C.T. 2800 Australia,
1978, 454 + xxxiii pp.,
Recommended Aust,
$8.50 plus postage.

Retail Price

This book, an expanded version of the
first edition, fits comfortably between
being a reference text on the chemistry
of consumer products and entertaining
general interest reading. After a short
chapter on introductory chemistry, the
wide range of topics include products
used in the laundry (socaps and
detergents), kitlchen (fats, oils and
waxes), boudoir (sic) (cosmetics,
sunscreens and baby care preparations),
garden (pesticides) and the medicine
cabinet (drugs). The chemistry, proper-
lies and applications of plastics, syn-
thetic fibres and painis are discussed in
three chapters called The Chemistry of
Hard-and Soft-ware !, li, and Ill. Energy is
considered in a very non-mathematical
chapter mainly devoted to the car and
mentioning lead batteries as an alter-
native power source but nol alternative
fuels such as ethanol. A chapter on
heavy metals is followed by suggestions
for fourteen experiments in consumer
chemistry (eg food colours in jelly beans
by paper chromatography, measurement
of water in detergents) most of which re-
quire only simple apparatus and will be
of interest to teachers locking for ex-
periments with "relevance.

As the author admits in the preface, a
book of this nature and size must have
limitations and the choice of topics and
their coverage reflact Ben Selinger's in-
terests and concerns. The author has at-
tempted to cater for an audience with
widely varying chemical knowledge and
a good bibliography, often to Aust. and
N.Z. sources, is given al the end of each
chapter.
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Chemistry in New Zealand

The Bayer works in Leverkusen, West Germany is one of
the largest and most diversified chemical plants in the
warld. Overlooking the factory, and visible for miles
around, is the 120 metre high Bayer cross. As a company
symbol it is one of the oldest and best known in the
world. It was entered in the imperial register of
trademarks as early as 1904, and soon became a familiar
symbol of quality. Today over 170,000 people work under
the sign of the Bayer cross in all parts of the globe.
Scarcely any other single branch of industry has had
such far-reaching effects on our standard of living as
chemistry.

Bayer is represented in practically all walks of life, with
over 6,000 products including: dyestuffs for clothes;
paints for houses, furniture and machines; textile fibres,
which are in many respects superior to natural products;
plastics for the leisure, sport and road safety sectors;

symbol of quality
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pharmaceuticals and animal remedies for the
prevention and treatment of disease; crop protection
products as an effective weapon against hunger; and
coating raw materials for the surface protection of
aircraft, trains, industrial equipment, domestic
appliances and furniture. Last, but by no means least,
Bayer can help with ideas for raw materials
conservation and environmental protection,

The basis for all production is research, a field in which
Bayer's world-wide expenditure in 1978 amounted to
more than 500 million doilars.

Bayer thinks of tomorrow - today.

Bayer

Represented in New Zealand by Henry M. York & Co Ltd,
Wellington, Auckland, Christchurch. 0.9
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Foxboro Analytical

...your one best source

for process

monitoring equipment.

Instrumentation, accessories, and computer-integrated systems to
detect, analyze, measure and control the composition of materials in
the laboratory and on-stream in the process plant.

Wilks ® Laboratory
Instruments

When yaou are faced with a multitude of
analyses requiring quaniitative
measurements, let the spead and accuracy
ot Foxboro Analytical instrumantation do
the work for you — economically.

MIRAN®-80 Computing Quantitative
Analyzer

The Wilks MIRAN-B0 provides unique
capabilities for repetitive analysis of
complex organic mixtures of liquids, gases
and solids,

In 1-2 minutes, a printout of the actual
concentration of gach component, upto a
maximum of 11, can be obtainad.
Simplitied operation enables the user to
obtain precise, highly-specilic results
without the need for professional skills in
chemisiry. The system provides direct
printouts of percent composition in a
fraction of the time normally required with
other analytical technigues.

Ambient Air Analysis

Wilks MIRAN Ambient Air Analyzers are
exiremely accurate, highly sensitive to
specilic gases and free from interference
by oiher subsiances. Depending on the
model or type selected (portable or
stationary), MIRAN Analyzers can
precisely measure concentrations of
individual ar multipte gases with a
datection range of less than 1 ppm to
several percent.

Portable Analyzers

Portabte MIRAN Analyzers are convenient
o use and extremely rugged. Ideal for use
in the field, in workrooms, in the factory or
plant — free from the need for consumable
supplies. MIRAN Analyzers offer broad
applications versalility. And, most
imponantly, provide centinuous sampling,
measurement and monitoring capability,

Wilks MIRAN-1A General Purpose Gas
Analyzer

The ullimaile instrument for measurement
of trace (tess than 1 ppm) to higher
percent concentrations of more than 300
QSHA-defined gases and vapours, as well
as hundreds of others. Fast. Accurate.
Portabile. Rugged and easy 1o operate.

A Total Capability:
Instruments and Systems

Foxboro is your best single source for
instruments and systems packages for
compesition measurement of on-stream

for Composition Measurements

advanced, sophisticatad monitoring
systems. I{'s a fotal capability that is broad
encugh 1o meet the most demanding

On-stream composition
measurements.. . . 'plus
a systems capability
unmatched by any
other company

Foxbore Analytical, Division of The
Foxboro Company, is eminently equipped
1o provide industry with complete process
analysis. The company provides a
comprehensive on-stream composition
measurement and systems capability
unique for its time — which includes:
(1)Measurement of one of more organic
components in real time with Infra-red
Technalogy using the world-famous Wilks
MIRAN Instruments — (2) Chromaio-
graphic determination of organic
components and fixed gases using the
exclusive Foxboro PCT all pneumatic
composition transmitter — and

3) Determination of ionic species using pH,

onductivity, ORP and Selective ton

Technology, determination of particie
charactaristics and measurement of other
chemical and physicat attributes. in
addition to these three analytical methods,
Foxboro Analytical now offers the
compleie Balsbaugh @ line of
electrochemical instrumentation for
process analysis. This ling includes single
or multi-range units that provide direct
readouts of conductivity or resistivity plus a
complete line of accessories.

Balsbaugh 2220 System
Offers total integrated etectronic and
mechanical versatility for pH and ORP

product compositions. needs.of a complete industrial monitoring and control. ‘ )
Everything you need from simple |oops to environmaental control programme. The basic system consisis of a measuring
electrode, a multi-purpose transmitier and
Write for brochure an indicating monitor.
FOXborO Analyﬂcal New Zealand Representatives: .
A Division of

The Foxhoro Company

W.ArthurFisher Ltd

Auckland: P.O. Box 12-747, Penrose. Phone 592-628
New Plymouth: P.O. Box 514. Phone 88-128
Wallington: P.O. Box 30-951, Lower Hutt. Phone 694-702
Christehurch: P.Q. Box 4158. Phone 67-692
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SHOULD CHEMISTS TENDER FOR WORK?

The Editor,
Sir,

At the risk of being ostracized, | wish
to express my strong disagreement with
Dr Sprott's remarks {see Apri! issue,
P.79) that analytical chemists shoukd
decline to tender for Government or any
other analytical contracts,

Furthermore, | feel that our members
should oeppose strongly his suggestion
that our Institute should legislate
against this practise and stop any
member from tendering his services.
That would constitute yet another infr-
ingement of the dwindling rights of the
individual in our already over-legisiated
country.

My main contention is that no in-
dividual or profession must command
respect — they must earn it. If we call
ourselves professionals, let's not
emulate the labour unions — or any
other monopolistic organisations — in
that respect.

| agree with Dr Sprott that we as
chemists are a professional group. But |
would not like to think that he made his
suggestions in order to ward off com-
petition to his well established and
respected analytical enterprise from the
newer analytical chemists who could

possibly provide the same services more
cheaply. .

As | see it providing a professional
chemical service to industry, Govern-
ment or the public comes in three forms
— chemical analyses, professional ad-
vice on and solution of chemical pro-
blemns and the development of chemical
products and processes.

Of these, only the simple routine
chemical analyses could ever be con-
sidered for Government or any other
contract tender, because only these can
be undertaken by the so-called "non-
professionals’ and then only if they
have the equipment, the methods and
the experience in the operations involv-
ed.

Let’s not delude ourselves; we are but

one of many industrial services and that

narrow function of the "'simple’” analysis
may well be left to the contract
tenderers, the price cutters and those
less qualified entrepreneurs. In the
chemical marketplace, the simple
routine analyses are the commodity
merchandise and | feel that Government
departments and industry have aright to
save on cosls.

Professional chemists have a much
wider role 1o play in our society, for ex-
ample, in providing expertise in the
analysis and solution of chemical pro-
blems, work that could never be open to
tender.

There is no doubt that industry will
continue to need professional chemical
analysts so long as complex and in-
strumented analyses are required — and
so long as they can continue 1o provide
goodwill and reliable service.

But it would be wrong for Dr Sprott
and any other established analysts to
impose their wills through legislation in
order to stop competition, albeit in con-
tract tenders. The outcome could well be
bad publicity for them and the Institute
— and they would still have competition
from the non-professionals and the non-
members,

In any event, TELARC registration
should be adequate protection for the
professional analysts and their clients.

KEES MOOYMAN
Christchurch.

Tutor, Grade I;

may be available.

from:

Private Bag,

— TEACHING POSITION —
PHYSICAL AND INDUSTRIAL CHEMISTRY

A graduate in chemical engineering or chemistry is required to teach mainly industrial
and physical chemistry to Stage lll, IV and V New Zealand Certificate in Science courses.
Practical industrial experience would be an advantage for this position. An appointment
will probably he made within the salary ranges:

$8692 — $12162
or Tutor, Grade II: $11293 — $14491

but for an applicant with considerable experience an appointment in the range:

Tutor, Grade 1ll: $13594 — $15766

Further information concerning the position, and an application form, may be obtained

Head of the Science Department,
Central Institute of Technology,

Trentham Camp Post Office.
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Acquisition, Processing Of
GLC Data
Using A
Minicomputer

=

! A. F. Peacock

| Section Head: Building Products
. Technology

UEB Technical Centre, Auckland.

Fig. 1.

Gas-Liquid Chromatography is a
very powerful and simple anaiytical
technique, yet the necessary inter-
pretation and calculations based on
peaks on a strip chart recorder can
be very tedious and time consum-
ing. The modern trend is to use a
dedicated electronic integrator or a
minicomputer to acquire and pro-
cess the data.

At the UEB Technical Centre, the
decision had been taken to pur-
chase a NOVA 3 minicomputer to
carry out many other duties. A com-
parison of an analogue data sub-
system for the NOVA and dedicated
integrators was carried out and the
decision was in favour of using the
NOWVA for the foliowing reasons.

a) Inital capital cost of an
analogue subsystem for the
NOVA (including 4 channels
AlD and two channels D/A)
was lower.

b} It is necessary to monitor 2
detectors simultanecusly.

c) Greater flexibility in calcula-
tion and reporting would be
possible.

d) Data from a large number of
runs could be stored for
future reference and/or com-
parison.

The NOVA 3 (Fig. 1) was purchas-
ed with 32k bytes of memory, Real
Time Clock, Analogue Data Sub-
system and dual fioppy disks. This
system was interfaced to a Pye GC
204 gas chromatograph (Fig. 2) and
a Varian 9176 strip chart recorder
using twisted pair cabling.

Unfortunately no suitable soft-
ware was available for the NOVA,
making it necessary to write a pro-
gram in FORTRAN 1V, with
assembly language subroutines to
handle the A/D and D/A conversion.
Chemistry in New Zealand

Fig. 2.

The initial program was written in a
single’ task mode due to DOS
system limitations. This had the
disadvantage of tying up the system
completely during a series of GLC
runs. Following the addition of a
10m byte disk and RDOS the pro-
gram was modified into a multitask-
ing laboratory application package.

Automation In

The Laboratory

This package runs 5 tasks
simultaneously; each have a priority
level. The high priority (low number}
tasks interrupt tasks of lower priori-
ty when necessary to carry out their
function then aliow the lower priori-
ty tasks to continue. The five tasks
and their functions are:

PRIORITY

TASK NAME FUNCTION NUMBER

LABPACK Initialises
variable
and starts other
tasks. 0
Obtains Real
Time sampled
data us-
ing A/D con -
verter. - 2
GC PROCESS Detects peaks
and records
times and areas. 5
Outputs data to
the console
andlor a disk file 10
Aliows execution
of a library of
programs. 15

Task ADCON runs at 10HZ using
the Real Time Clock, a message is
then passed to GC PROCESS to pro-
cess this data, any peak information
then being passed to GC OUT to out-

ADCON

GC ouT

CONTROL

put to the console andlor a disk file.
Once the data has been processed
and output, any cpu time left is used
by CONTROL to execute other pro-
grams as selected. These programs in-
clude GG PARAM for setting
parameters using stored data. Pro-
grams called by CONTROL are
overlayed onte disk to keep the size of
the program to a minimum.

The detailed operation of the GC
PROGRAM task, which carries out
peak detection, is beyond the scope of
this article. However a brief descrip-
tion will be given. initial setting up of
parameters allows sizing of a moving
statistical window, setting of initial
and timed sampling rates, setting an
integration delay etc. Peaks are
detected using first derivatives and
threshold techniques; this may be ex-
tended later to using second
derivatives to improve performance.
Peak start, maximum and finish times
are recorded, with a signal optionally
being sent to the event marker(s) on
the strip chart recorder. The latter
facility enables easy recognition of
any errors in parameters set, and per-
mits greater confidence in results. As
the responses of the 2 detectors (TC
and FID) differ, the signal from each is
processed completely independently
and reported separately. This prevents
a poor response from one detector af-
fecting the results from the outer.
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1. “Establishing Proper System
Parameters for Sampling a Con-
tinuous Scanning Spectrometar”.
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3. "Microprocessors in Instruments
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TEXAS INSTRUMENTS.

We put computing within everyone’s reach.

Silent 700 Terminals OMNI 800 Terminals

All Tl Silent 700* Terminals offer virtually silent thermal TI's OMNI 800" Terminals offer a compact, tabletop

printing at speeds of up to 30 characters-per-second. design with highly legible 150 characters-per-second

{0 The Model 732/733 Data Terminals feature ASR or printing of an orignal and up to five copies, printed at
KSR capabilities, off-line block and character maximum efficiency, either uni-directionally or bi-
editing facilities, and USASCII or BAUDOT directionally.
keyboards, depending upon the version. O The Model 810 Printer fealures receive-only

0 The Model 742 Programmable Data Terminal capabilities, built-in self-testing, and data
features a typewriter-like keyboard with built-in communications speeds of up to 9600 baud.
numeri¢ cluster. it also features a built-in micro- 0 The Model 820 KSR Data Terminal features a
processor for data manipulation, automatic search, standard typewriter-like keyboard for send/receive
preprogrammed error recovery, and preprocessing. capabilities, a three-digit LED Terminal Status Con-

0 The Model 743/745 Data Terminals feature a trol panel and Answerback Memory.

microprocessor-based control, designed for
maximum compactness and reliability. And the por-
table 745 weighs just 13 pound.

O The Model 763/765 Bubble Memory Data Terminals
feature nonvolatile bubble memery that retains data
even with the power off. Both models also feature
off-line editing capabilities, and the 765 is portable,
weighing only 17 pounds.

Texas Instruments
has been appointed
the official comput-
ing company of the
1980 Olympic Winter
Games.

NEW ZEALAND DISTRIBUTORS

DATA COMMUNICATIONS AND MANAGEMENT LIMITED
82 GREAT SOUTH ROAD, NEWMARKET, AUCKLAND.
P.O. BOX 9386, NEWMARKET. PHONE 500-075.
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Uses of Desktop
Graphics Computer

In Automated

Geochemical Analysis

Bemard M. Gunn
W. & K. Mctean Ltd

The production of large amounts of
accurate geochemical element concen-
tration data became possible in the early
1960's with the advent of Xray
flourescence spectrometers with stable
electronic circuitry and digital output.
The method depends on comparing the
secondary, emitted X-ray intensity of an
excited element with that of a known
standard. Unfortunately the X-ray inten-
sity/concentration relationship is not
linear due to differential absorption of
the emmitted characteristic radiation
and a compley, iterative “matrix correc-
tion” involving about 2500 arithmetic
operations is necessary. In 1960-65 sam-
ple changing, spectrometer goniometer
settings and excitation power setting
was still largety done by hand, the resul-
tant X-ray intensity-time data entered on
cards by hand and to compute the
results for a group of 20 analyses for 10
elements each meant an afternoon’s
work on an IBM 1620. At the University of
Montreal, by 1967, spectrometers in use,
e.g. the Philips PW1220, were semi-
automatic, the machine operating condi-
tions being preset mechanically and the
data being output on-line to an IBM card-
punch, with matrix computation made
offline by a CDC 6600, along with line
printer, drum plotter and electrostatic
“Versatek™ graphics.

In 1970 a PDP-11 8K word minicom-
puter was interfaced to control the
goniometer and sample-changing step-
ping motors, and to print out approx-
imate element percentages together
with replicate comparison errors as
analysed at 10 sec. - 1 min. intervals.

Though a matrix of results for up to 20
elements for 50 samples could be stored
in memory, these were “saved” on paper
tape daily in case of power failure, The
final matrix correction calculation took
22 sec/sample.

As up to 30,000 element determina-
tions were being made per year, the final
results were downloaded to the CDC
6600 to be added to a data file which
came to include over 30,000 world-wide
rock and mineral analyses for 10-50
elements each.

Preparation for publication demand-
ed previews of several hundred data-
plots and statistical treatments of which
perhaps 6-30 plots would be selected for
publication. Thus, though perhaps only
50 publisheable plots were required per
year their production became the most
time-consuming aspect of any one pro-
ject. In the Deep Sea Drilling Program of
1974, three long drill cores were obtained
of sea-floor basalts from the Mid Atlantic
Ridge. Our contribution was to analyse
400 sampies for 20 chemical elements in

J months. The afternoon the project was .

completed about 200 preview line-printer
plots were run off at a cost of about
$10.00, fromthese a dozen were selected
for accurate plotting on a flat-bed plotter,
and the results were presented at the
American Geophysical Union Meeting in
Washington 2 days later.

The recent development of the desk-
top graphics computer of the Tektronix
4050 series type has enabled this pro-
cess to be greatly simplified, the central
mainframe, now a Cyber 74, being no
longer required except for major data file

GLOMAR CHALLENGER ‘74

MID ATLANTIC RIDGE
DRILL CORE 3324

10 |

Rb 8 -

(PPM) B

- K/Rb =

Fig. 1 A very com-
mon type of
represemttation of
geochemical data
with second order
curve printed.
Plotted on
Tektronix 4662
plotter in a time of
about 25 gec.
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Automation In

The Laboratory

searches.

The graphics microcomputer offers
several advantages over the minicom+
puter as an on-ine data processer. A
necessary preliminary test before begin-
ning a new analytical project is torun a
series of known standards (supplied by
the US Geological Survey) as unknowns,
Correct for matrix effects each element
concentration must vary linearly with
concentration within the statistical
counting uncertainty. If any one does
not, or a curve results, then any one of a
series of faults may be present ranging
from a dirty analytical surface, to power
instability, countergas leakage etc and
obviously the project cannot proceed. A
plot of standard concentration (%)
against X-ray intensity (counts/sec) for,
e.g. the element Ca, may be displayed on
screen for visual checking, in less that 1
sec after pressing a User Defined Key.
The BASIC interpreter resides in ROM
firnware, a distinct advantage over
bootstrap loading from papertape, and
programs are loaded from buiit-in
magnetic tape. Due to the new bit-slice
bipolar microprocesser in the Tektronix
4052, each 10-element iterative matrix
correction takes only 3 sec., a speed
beginning to appreach that of the batch-
process Cyber.

With final data stored on magnetic
tape, todisplay a preview plot of 400 data
points of, say, Rb against K,0 concentra-
tion, takes less than 5 sec; to add a se-
cond order polynominal best fit curve,
about 5 sec; to plot out a publishable
quality copy on a flat-bed plotter about 1
min.

If a spectrometer is required to be run
on a t6hriday basis, obviously the com-
puter is off-line when being used as for
plot preview and statistical computa-
tion. Fully automatic, hardwired spec-
trometers are more expensive by $30,000
and it is probably more efficient to con-
trol the machine settings and sample-
changing by a cheap dedicated
microcomputer board such as an Intel
SBC-80M0 or SDK85, store sample
number, time and intensity in RAM and
down:load at intervals. The program may
be “burmed” into ROM but as different
operating conditions may be needed,
several binary programs may be stored
on tape in the graphics computer and
loaded into the microcomputer as re-
quired via the RS232 port.

A complete graphics and data pro-
cessing unit for one to several
automated X-ray fluorescence, electron
microprobe, NMR and or gamma spec-
trometers together with printer and plot-
ter now costs about $20,000, only
10-20% of the cost of a single spec-
trometer, thanks to microprocessor LS|

technology. Page 171



Automation
Of Blood
Alcohol

Analyses

N. M. Stone & P. P. Williams

In 1969, legislation came into ef-
fect to enable blood samples to be
taken from vehicle drivers
suspected of being under the in-
fluence of alcohol. The responsibili-
ty for analysing these samples was
given to Chemistry Division, DSIR.

Initially, samples were analysed
at laboratories in the four main cen-
tres using manual injection gas
chromatographs. By 1974, about
10,000 samples per year were being
analysed, and such large numbers
were placing a heavy, and increas-
ing, load on equipment and stafl.
The importance of the results re-
quired a significant number ot high-
calibre staff tc be employed on a
relatively simple, highly repetitive
and very dull task.

The Solution

The critical factor leading to the
development of the present
analytical system was the
emergence of the automatic sampl-
ing, head-space analysing gas
chromatograph. The Perkin-Elmer
F40 and F42 instruments in use hold
30 samples, and since only the
vapour phase over a diluted blood
specimen is sampled, the working
life of the columns is very long.

The potential for a high
throughput with these instruments
led jogically to a decision to cen-
tralise all the blood alcohol work in
one laboratory, in order that this
potential might be fully exploited
and that efficient methods of handl-
ing large numbers of samples could
be introduced.

The decision to centralise called
for the provision of at least three
GCs to handle the volume of work. [t
was therefore decided to install a
mini-computer to collect and pro-
cess the fairly large amounts of
data which the instruments would
produce and to calculate alcohol
levels in samples.

An analysis of the time taken and
the operations required for the com-
plete processing ot a specimen of
Page 172

blood revealed that the clerical work
involved in receiving, recording and
certitying samples required at least
as much effort as the analytical pro-
cedures and contributed more to the
time taken. A specification for the
computer configuration was
therefore developed which would
also allow the input, storage and
collation of clerical data and the
printing of the final certificate of
analysis.

The Present System

The main equipment now in the
blood alcohel unit comprises five
F40 or F42 gas chromatographs
equipped with an integrated gas
system, a Data General Nova 840
computer with disk storage, visual
display unit (YDU} terminal,
teletype, lineprinter and Olivetti
printing terminal. The GCs are all in-
terfaced to the computer through an
analogue to digital converter and an
external interrupt device.

Samples of biood arrive at the
laboratory in two sealed specimen
botties, cne of which is held for in-
dependent analysis if required, the
other being used for analysis. Each
sample is accompanied by a form
detailing the source of the sample:
the name of the donor, date and
time of sampling, the names of the
enforcing officer, the doctor and the
ultimate recipient of the analytical
certificate. A laboratory sample
number is assigned to the blood
sample, and this, with all the
descriptive information, is entered
into the computer through the VDU.

For analysis, samples are
grauped into batches containing 13
samples in duplicate together with 4
standard alcohol solutions. Ali-
quots of the samples are accurately
machine diluted with a diluent con-
taining isopropanol as an internal
standard, sealed in vials, and load-
ed with the rest of the batch into the
water bath of a gas chromatograph.

The analyst instructs the computer:

to accept data arising from this
batch, indentifies himself to the
computer as the analyst in charge,
and lists the samples which con-
stitute the batch. The GC is then set
in operation and the samples in the
batch are analysed in the following
90 min. The current from the flame
ionisation detector in the GC is
monitored by the computer 50 that
peaks may be detected and
measured.

A record of the chromatogram of
each sample is stored in the com-

Automation In

The Laboratory

puter as a list of the integrated
areas and retention times of the
peaks. At the conclusion of the
batch, the mean of the results held
for the standard alcohol sotutions is
used to calibrate the FID response
and hence calculate the alcohol
contents of each of the blood
samples. ,These valugs are then
stored with the other information
already held about the sample. In
addition, the computer receives the
result of a check analysis, perform-
ed by a different analyst using a dif-
ferent method. Finally, the com-
puter types a certificate of analysis
for each sample, ready for signature
and posting.

A number of facilities are
available for the detection and cor-
rection of errors. For example, dur-
ing the analysis of a batch, the com-
puter checks that chromatograms
from duplicate samples are similar
and prints warning messages on fin-
ding discrepancies. Opportunities
are offered at several points for
checking and editing the informa-
tion held on a sample, and for
repeating faulty or inconsistent
analyses.

Benetits

Prior to the introduction of the
computer based system, the lur-
naround time for a sampie was on
average about 11 days. Now it is
about 4 working days. In high de-
mand periods, e.g. during a Ministry
of Transport “blitz” the throughput
of the system can be very high — up
to 600 samples per week.

Since all the information and
results for all samples are held on
computer disks, it is possible to
retrieve the data for an old sample
very quickly and easily. This is par-
ticularly useful when the laboratory
is requested to release the reserve
sample for independent analysis,
sometimes months after the original
analysis was performed.

The large amount of information
now held on the transactions of the
unit has made it possible to assess
in some detail the consistency and
retiability of the analytical pro-
cedures. The stored information has
also been processed by the com-
puter to provide important
statistical data which can be used
to assess the effectiveness of the
drinking-driver legislation and
evaluate new legislative proposals.

But the most striking benefit to
the taboratory is that the number of
staff allocated to this work has been
halved and thal in the year following
its commissioning, the system was
able to cope with a 60% increase in
the number of samples without dif-
ficulty.
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= Want avery special
gas mixture?

= Need analysis to any

certified accuracy?

Ask% !

Now you can use the latest gas technology for research
or analysis: NZIG's analytical services laboratory can
supply virtually any type of gas or gas mixture — and

vary the purity to your exact requirements. In addition,
your own samples can be tested to absolute certified
accuracy, or to any degree you need. Your professional
enquiries are welcome. Your confidentiality is assured.

Contact your nearest NZIG branch — or Phone
684-249 Wellington

Our Equipment includes:

Mercury manometers, gas chromatographs, flame
ionisation, thermal conductivity and ultrasonic
detectors, Servomex oxygen analysers, Hersch oxygen
meters, electrolytic water analysers, Beckman infra-red
spectrophotometers.

Examples of Gases & Gas Mixtures are:
Carbonyl Fluoride, Phosgene, P. 5 gas, Boron
Trifluoride, Specialised carrier gases, Zero fuel

gas. Sulphur Hexafluoride, Nuclear counter
gases, e.g. P.10, Q-gas, butane/helium,
Calibration Mixtures, Helium, Biological
Atmospheres, Oxygen/Nitrogen Mixtures,
Medical Mixtures, Air Polution controls, Inert
Atmospheres. Noble gases.
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Helping you keep pace with today’s advances
in laboratory analysis...
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C152 For further details, use Reader Service Card

NEW ZEALAND INDUSTRIAL

GASES LIMITED

L

y HEAD OFFICE: Hutt Park Road, Lower Hutt
‘ﬁ:ﬁ:@ P.O. Box 30-337. Lower Hutt. Phone 684-249
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New
Products,
Services

FLOOR—CONTAMINATION CONTROL

Problems over the control of floor-
contamination in laboratories, hospitals
and industrial *“clean roams'’ are solved in
an interesting way by mats made from a
nen-toxic  high-friction plastic material
developed by a Bristol, England, campany.
A supptlied sample shows the material is
tacky, but not sticky, providing an effec-
tive trap for any dust, dirt or bacteria on
trolley wheels or the soles of shoes,
without any '‘carry-over’ into the clean
area or damage to overshoes worn by
staff.

Contamination control systems are re-
quired throughout the pharmaceutical in-
dustry and also, of course, in hospitals and
medical research laboratories, At Guys
Hospital, London, for example, four
screens protect tha main operating theatre
suite and the renal diaysis unit. Early tests
proved so successful that the operating

theatres of all four hospitals in the Guys.

group are now equipped with them.,

Several ways of controlling floor-
contamination have been tried with partial
success. The use of overshoes or
mechanical shoe-brushing (with or without
dust-removal by suction) can deal with
part of the problem but cannot, of course,
be applied to trolley wheels. Rugs im-
pregnated with chemicals are suitable for
gross contamination, but soon
disintegrate; and the contamination they
collect may be ground to dust, then
become airborne or adhere to shoe-soles
and wheels. Disposable sticky mats in
metal or plastic frames have also baen us-
ed; but the frames tend to harbour con-
tamination and ara difficult to clean, while
the adhesive itself may sometimes be car-
ried over into the clean area.

The PVC-based material is rubbery in
texture and remains effective for at least a
year in normal use. Its clinging action
results from inherent properties of the
material and not from any treatment ap-
plied to its surface. This means that the
screen's effectiveness is not reduced by
waear, It can be kept at peak level by simply
mopping it evary few hours with detergent
and water or, in extreme cases, a solvent.

Tests have shown that removal of all
harmful contamination from shoes and
trolley whaels requires that each foot
should land at least three times and each
wheel rotate three times over the surface
of a Dycem screen. Therefore standard
screens are 3 or 4m long x 1.2m wide and
usually 7mm thick, though screens 14mm
thick can be provided to deal with unusual-
ly heavy vehicles, and they can be made to
any length for particular applications.
C017 For further details, use Reader Service
Cards,
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BUBBLE MEMORY

A feature of the Texas Instruments
763 and 765 range of portable data ter-
minals, a bubble memory — an elec-
tromagnetic circuit that stores digital in-
formation by changing the magnetic
polarity of a thin, crystafline film — is
said to have advantages over other

devices such as paper tape, cassette or
diskette.

The bubbles are actually cylindrical
magnetic islands polarised in a direction
opposite from that of the film in which
they function. Bubble memory has no
moving parts and, because it works
magnetically, it retains information even
when the power is turned off, important
for portable equipment.

Bubble momory terminals can access
anyindexed record in memory in less
that 15 millisec. Further information is
available from the NZ distributors, Dala
Communications & Management Ltd.,
Auckland. (See also advertisement on
Page 170).

€025 For further detalls, use Reader Ser-
vice Card.

Chemical

Crossword

driving it (6)
18 Cut-rate to a point - or
just cut (8)
19 Bimetallic istand (4)
22 Lifeless nitrogen col-
oured chip (5)
23 6's mate for life (7)
24— Family of Mann? (11)
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22 73
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Across Down
1 See 9 _ . 2 Ten American cents
91,15 A ship cruise goin’ ¢’ forms acids derivative
the puddle (or pool) of (5)
a biosynthetic in- 3 Keratinaceous extru-
termediate (7, 11, 7) sion {4)
10 False silks from trees 4 Rocky view, past and
G present (6)
1 Fats in cqurl by the 5 Tough going for 16's
sound of it (4) insides (4,4)
12 Results of 23 6 9 and me, without rib,
. breakdown (8) basically (7)
14 Scientific prediction of 7 Salts in a tub become
the month (6) solid {11)
16 Those in vessel — or 8 Cities’ rents cause

empty spaces (11)
13 Augmented velocipede
from e.g. Twistane? (8)

15 See 9
17 Hallowed tree forms
layers (6)

20 Start of 22 and end of
2 is an anion (5)
21 Half a chemist? (4)
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New in AA Spectrophotometry: ~
System SP9.
The instrument choice for
your analytical needs.

Flame or flameless, System SP9 offers a unique choice of
advanced systems capable of handling any Atomic Absorption analysis.

- LA XTI TIn

SP9 Computer

The power and flexibility of the micro-
processor applied to AAS data handling.
Calibration using up to 5 standards in fixed
or variable ratios plus running mean and
full statistics capability.

SP9 Video Furnace

Unique video display of all parameters and
current status. Temperature feedback
control, ramping, gas stop programmable
for each of 6 phases and EAROM storage
of 10 full furnace programs. Built-in
autosampler controls with unique
standard additions program.

Automation

Unattended automatic operation and
improved precision via the world’s maost
flexible flame and flameless autosamplers.

SP9 Burner System SP9 Furnace System

- Philips Electrical Industries Of N.Z. Lid. panirs

‘ : , ye nlcam P.0. Box 2097 P.O. Box 41021 L N\
Wellington Auckland [ .—s_:-;i-;%

” 4 A SCIENTIFIC INSTRUMENT COMPANY OF PHILIPS Telephone 859-859 Telephone 867-119 W &



GALLAY

Automatic washing machines

for cleaning

of laboratory glassware

labmatic

The LABMATIC is a machine for professionals,
provided with specially designed features
intended to solve almost all the complex pro-
blems of scientific cleaning encountered in
industrial, research and medical laboratories.
The LABMATIC is far more than a «conventional
dish-washery».

It WASHES, RINSES and DRIES AUTO-
MATICALLY even the most complex and
fragile glassware and instruments.,

The LABMATIC is compact, robust and func-
tional :

It fits well into any Laboratory and it's presence
while very essential is hardly noticeable. The
exterior is constructed of heavy gauge steel, all
interior parts are of STAINLESS STEEL 18/8.
The LABMATIC is very easy to install; it's use
is simple, it reduces the washing time and allows
for substantial all over savings.

Quality and precision engineered — for which
Swiss Industry is World reknown.

The LABMATIC is a product of

A

5

SN\
GALLAY

Leader in Scientific Cleaning

Washing
Disinfection
Rinsing
Drying
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SOLE N.Z. AGENTS
KEMPTHORNE MEDICAL SUPPLIES

SCIENTIFIC DEPARTMENT
AUCKLAND WELLINGTON CHRISTCHURCH DUNEDIN
79 Carlton Gore Road Cnr. Parumoana & Norrie 136 High Street 22 Stafford Street
i Sl PONZE., ol
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Waters Associates Pty. Ltd., a wholly owned subsidiary of
Waters Associates, Inc.,, Massachusetts, U.S.A., was
established on 1 January, 1977, to better serve the
interests of the Australasian Liquid Chromatographers.

With over 15 years experience in manufacture and applica-
tion of Liquid Chromatographs Waters expertise is available
to you through:

eTechnical assistance
eFrequent seminars and workshops
eRegularL.C. Schools

eContinuing publication of literature
detailing L.C. separations in practically all industries and
fields of research.

Waters factory trained staff assemble instruments locally
from imported components, subsequently extensive spare

parts and supplies are immediately available.

Laboratories in Sydney, Melbourne, Brisbane and Auckland,
New Zealand, staffed by qualified chemists provide “on-
going" service to clients.

WATERS
ASSOCIATES

PTY.LTD.

82-96 Myrtle Street, Chippendale, 64 Elgin Street, Carlton,
Telephone: (02) 699 1377 Telephone: (03) 347 5605
P.O.Box 145, Chippendale, P.O. Box 198, Cariton South,
Australia, 2008 Australia, 3053

Telex: AA25934 Telex: AA35682

901 Kingsford Smith Drive, Eagle Farm, 83 Wakefield Street, Auckland,
Telephone: (07) 268 6488 Telephone: 77 0392

P.O.Box 71, Hamilton Central, P.0O.Box 5565, Auckland, 1,
Australia, 4007 New Zealand

Telex: AA42788 Telex: NZ21433

The Liquid Chromatography People




Waters Solvents are qual-
ity controlled by Liquid
Chromatography to meet or
exceed all conventional
standards of High Quality
Solvents.

These standards include:

eMinimum residue

eControlled moisture con-
tent

eParticulate free

eMinimum lot to lot varia-
tion

eLow background absorb-
ance

Waters Solvents have been
produced specifically to
meet the stringent require-
ments of Liquid Chroma-
tography but may be used
in a wide range of labora-
tory procedures that re-
quire quality and reliability.

Request Brochure No.
A100 detailing Waters L.C.
Grade Solvents, Paired lon
Reagents and useful chemi-
cal data.

All Waters Solvents and Re-
agents are available EX-
STOCK at your nearest
Waters Office.

SEP-PAK™ Cartridges per-
mit rapid sample prepara-
tion and save valuable time.
These small self-contained
cartridges can reduce com-
plex sample preparation
schemes to a few simple
steps requiring only
minutes to complete.
SEP-PAK Cartridges are
ready-to-use, prepacked
with chromatographic mat-
erials, optimized for sample
preparation. A 10 ml syringe
with luer end fitting and
collection vessels are all
the equipment you will need
to prepare samples for
analysis.

SEP-PAK Cartridges:

ereduce consumption of
costly Solvents and Re-
agents

efacilitate on-site sampl-
ing

eminimise handling of
toxic compounds
eeliminate the chance of
cross-contamination
epermit detection of trace
compounds
eeliminate interferences
emake sample prepara-
tion fast, easy, efficient
and convenient
If you would like to receive
free samples of SEP-PAK
Cartridges for your own
evaluation please request
together with Brochure No.
F82.
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You would expect “the
Liquid Chromatography
People” to consider the
complete L.C. system —
that's the intelligent ap-
proach.

The optimum high perform-
ance Liquid Chroma-
tography system certainly
starts with quality instru-
mentation. Applications sup-
port, customer training and
responsive service are
also essential for success.

A dependable source of
high quality columns, solv-
ents and supplies is also
required to complete the
system.

Waters can offer you:
eSolvents
ePacked Columns

e Solvent and Sample
Clarification Kits

eoL.C. Packings
eSyringes
eRecorder accessories
e Stainless steel tubing
o PTFE tubing

etc, etc.

Waters Associates Pty. Ltd. is your single source
forall L.C. needs.




Liquid Chromatography is
an instrumental technigue
which separates complex
mixtures into their compon-
ent parts and provides
qualitative and guantitative
information on each com-
ponent.

Because L.C. separates
very similar compounds
from each other, it provides
interference-free analytical
information on quantities of
pure material from complex
matrices.

Once an L.C. technique has
peen developed, typical
methods take from three to
twenty —minutes. Sample
preparation is minimal,
usually solution and filtra-
tion are all that is required.

And we can get you started
quickly. Waters Associates’
files contain details of
thousands of developed
L.C. methods and our four
applications laboratories in
Australia and New Zealand
are here to support you.

Ask for the 16-page
Brochure “What Liquid
Chromatography Can Do
For You', No. N65.

The Liquid Chromatography People

WATERS
ASSOCIATES

PTY.LTD.

| would like to receive the following brochure(s):

[ waters ‘“High Purity Solvents™’.

D «gEP-PAK Cartridges’’ together with free samples of
the C18and Silica Sep-Paks for my evaluation.

[ «what Liquid Chromatography Can Do For You™.

Please have a Waters' Chemist phone me; my applica-

My instrument needs are:
D Purchase in six months.

D Purchase in twelve months. D Literature Files only.
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Colleagues who would like information:

] Budget/Grant Planning.




