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SP3 Series Ratio Recording
IR Spectrophotometers

Ratio Recording

e High %T linearity and repeatability for
quantitative studies

e Live zero, yielding accurate results for
low transmission samples

Orthogonal Ebert grating monochromator
¢ High wavenumber repeatability

o Low stray light

Pyroelectric detector

e High performance

o Solid state reliability

One minute scan

e High quality survey spectrain only one
minute

Auto-smooth noise reduction

e Additional clarity for qualitative studies
%T expansion

@ x10%T, continuously variable,

(for SP3-100)

@ x20 calibrated continuously variable
(for SP3-200 and SP3-300)

+100%T back-off (SP3-200, SP3-300)
e Allows any 5%T of sprectrum to be
expanded full scale

e Spectra may be offset or plotted one
above the other

SP3-100

The simplest instrument covering the
frequency range 4000 to 600 cm-!, brings
the benefits of ratio recording to a routine
spectrometer. The SP3-100 provides all
the potential for fast, accurate spectra for
qualitative and quantitative studies; even
for microsamples!

SP3-200 and SP3-300

The SP3-200 also covers the frequency
range 4000 to 600 cm™! but provides
important additional features such as
calibrated transmittance expansion and
back-off, two slit programs, four time
constants and five scan times. For
simplicity, the individual choice of scan
time, slit width and time constant may be
overridden by selecting the unique
‘Spectraset’ control system which in one
control selects the optimum operating
parameters for almost all types of sample.

The high performance, fast response
pyroelectric detector,and a ceramic
source, coupled with the ratio recording
technique, provide excellent
performance enabling the SP3-300 to
cover the range 4000 to 200 cm"!

Data Processor Systems

The high %T linearity and reproducibility
and the wavenumber reproducibility of
the new SP3 Series is ideal for data
processing. The Pye Unicam SP3-050
Data Processor System is available in
three options, varying in sophistication
from L.E.D. display of transmittance,
absorbance and concentration, with direct
plotting in transmittance, absorbance and
concentration, to a microprocessor based
instrument control and data handling
system containing a standard RS 232C
and current loop interfaces.

The SP3-050 control system incorporates
a command interpreter which controls
the spectrophotometer via typed, English
language commands.

For further details of the SP3 Series or our
range of flexible research models (SP2000
and SP4000), write, phone or use the
reader reply service now.

PHILIPS

Pye Umicam Products are sold in New Zealand by

PHILIPS ELECTRICAL INDUSTRIES OF N.Z. LIMITED

PO BOX 2097, WAKEFIELD STREET. WELLINGTON
TEL: 859-859 TELEX NZ 3391,
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Reagents
MERCK

Suprapur

Ultrapure
reagents

Suprapur reagents are chemicals
of the highest degree of purity,
painstakingly prepared and extra-
carefully packaged. In some cases
the foreign substance content

is several powers of ten lower than
for guaranteed pure reagents.
Suprapur reagents are therefore
eminently suited for trace analysis
work, for biochemical research and
for measurements in physical
chemistry.

Please ask for our special brochure.

E. Merck, Darmstadt,
Federal Republic of Germany

Merck Agents for New Zealand BDH Chemicals New Zealand Ltd . P O Box 1246, Palmerston North
The followin panies are the New Zealand distributors for Merck Laboratory Products
Selby-Wiiton ufic Lid. P.O Box 9071 - Auckland
Selby-Wiiton Scientific Ltd. P O. Box 30556 - Lower Hutt
Townson + Mercer Ltd P O. Box 9577 - Auckland

408-ENZ Labsupply Pierce (NZ) Ltd. PO Box 64049 Auckland




Tracor offers the widest selection of proprietary
GC Detectors—including Flame Photometric,
Linear Electron Capture (Ni63), Hall Electrolytic
Conductivity Nitrogen/Phosphorous,

Gas

Thermal Conductivity, Flame lonization,

Photo lonization and

exclusive Ultrasonic Chromatography

Detector for low level determination of fixed gasses.
Water Analysis? Sulfur Analysis? Capillary GC?

Tracor has an instrument for your application

including new split/splitless glass capillary capability.

JRIIaCOl;
Ghromatography

Data

GC/LC =
News

Send for Tracor's FREE periodical

RETENTION TIMES. This will keep you informed
of recent developments in both gas and

liquid chromatography

Free subscription to Retention Times

Tracor Instruments

Tracor, Inc.

C233 For further details,

Processing

sophisticated software resulting in highest
precision—andit's

Tracor's Analytical
Processor (TAP)
provides the most

easy to use, too.

Tracor's modular 900 Series
Liquid Chromatograph

Liquid |
Chromatography (fes:™

Pump, 980A Solvent Programmer and the
state-of-the-art 970A Variable Wavelength
Detector. Also included is Tracor's new 965
Photo Conductivity Detector for

Liquid Chromatography.

ADVANCED ELECTRONICS LTD.

P 0. BOX 32-076, DEVONPORT, AUCKLAND, 9
TELEPHONE 451-305 TELEX NZ 2395

use Reader Service Card
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As we go to press we learn with regret that Dr H.E. Annett, President of the
Institute in 1953, has died at the age of 95 in Hamilton. He was a pioneer in
agricultural science both in NZ and in India. An obituary will follow
in a later issue.

Cover: The Perkin-Elmer methods
processor can be programmed to
cope with routine, repetitive work. It
combines five units to provide
complete keyboard control of the
analysis.
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N.Z.’s LEADING CHROMATOGRAPHY
CONSUMABLE STOCKIST
AND SUPPLY HOUSE

PIERCE CHEMICAL COMPANY
(USA) GLC, TLC, LC Supplies Vials and Derivatizing Reagents

APPLIED SCIENCE LABORATORIES
(USA) Complete range of consumables for all spheres of Chromatography

PRECISION SAMPLING CORPORATION
(USA) Pressure-lok Syringes and Miniert Valves

THE HAMILTON COMPANY
(USA) Syringes and Diluter/Dispensers

CHROMALYTIC TECHNOLOGY PTY LTD
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(West Germany) Reagents and Products for TLC, HPTLC, PLC, HPLC, GLC and GPC

WHATMAN
(UK) Chrom. Papers, lon Exchange Celluloses, IEC Columns.

OHIO VALLEY SPECIALITY CHEMICAL COMPANY
(USA) OV Silicone Phases

JOHNS MANVILLE
(USA) Chromosorb Supports

DESAGA
(West Germany) Products and Instruments for Preparation and Analysis of TLC

THE SEPARATIONS GROUP
(USA) Vydac Separation Materials

HOKE INTERNATIONAL
(USA) Flareless Tube Fittings

COAST ENGINEERING LABORATORY
(USA) Hydro Purge GAS Filters, Adsorbents

ISOLAB INC.
(USA) Quik-Sep Columns, Fraction Collectors

FOR INSTANT INFORMATION
CALL PETER GILLMORE AUCKLAND 484-194
(COLLECT) OR TELEX NZ 21424 A 1091 LS

LABSUPPLY PIERCE (NZ) LTD. P.O. Box 64049 Birkenhead South Auckland 10. Ph. 484 194.




[ Guest Editon'aIJ

The Greatest Of Theée
Is Clarity

| have had a sneak preview of a revised Notice to Authors
which appears etsewhere in this number. There are the usual
specifications for tables ans references, but priority has been
given to a short paragraph urging us to write in a concise, clear
natural style, .

And quite rightly. Chemistry in New Zealand reaches chemists
of many different kinds — as you can see from the section of the
Yearbook ominously entitled "Occupational Breakdown™ — and
to hold their attention our material must be topical and readabisa.
That isn't easily achieved, except by the happy few who have
been writing prose all their lives without knowing it.

Authors are in constant danger of being seduced by the
ponderous and pompous styles we read on every side. So many
public figures speak and write as if their mothers had been
frightened by a four-letter word: they go to almost any lengths to
avoid words of one syllable. This leads to obscurity. In my cwn
suburb, the tip is now a Refuse Facility; and when my bank
proudly announced the opening of a new Customer Qutlet, | was
disappointed to find it was not a side door leading to the car park,
but a branch office at the other end of town. Shades of Sir Ernest
Gowers!

An American author has devised a semi-quantitative
measure of literary obscurity that he calls a Fog Index. Applying it
to one's own work can have a salutory effect, as | could
demonstrate by exhibiting the first draft of this article.

At different times the chemist finds himself writing for
readers of different kinds. A research paper, a review article, an
application for a research grant, a report to managing director or
minister, each must be cast in different language calculated best
to get the message across. More imporiant still, chemists are
engaged with architects, biologists, economists, engineers and
politicians in discussions that will influence the success or
failure of the great industrial projects scheduled for NZ in the
'80s. The clearest thinking and writing will be needed if this kind
of communication is to penetrate the interdisciplinary barriers.

And last, what of the person in the street? This column
recently carried a reference to the “uninformed public”, butin the

context of chemistry “misinformed” is often nearer the mark.

While newspapers publish regular articles, written by specialists,
on medicine and even astronomy, those with any content of
chemistry seem to be written by economists or other “special
correspondents”. It is common for a news item to be reduced to
nonsense by confusion over metric units; and last month a
leading daily reterred to the cost of extracting hydrogen fromthe
atmosphere. The average newspaper reader has some
elementary knowledge of science and deserves better than this,
But he will continue to be misinformed until professional
chemists take the trouble to write topical scientific articles for the
general public. To paraphrase Matthew Arnold: We have
something to say; let us say it as clearly as we can.

A.W. Green

Dr Green is a New Zealander who studied at the old
Auckland University College under Dr R.A, Robinson, and holds
the degree of D.Sc. (NZ). For a number of years before he retired
in 1975, he was Associate Professor in Inorganic Chernistry in the
University of Sydney and Chairman of the Advisory Commilttee,
Australian Journal of Chemistry. Since he retired, he and his wife
Julie have been living in Takapuna, and he helps out as a member
of the Editorial Committee of “Chemistry in NZ".
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( Comment )

Polemics From The Pulpit

The message that we should like to bring to the faithfutin this
pastoral letter is “Never despair — look on the bright side”. It is
better to ask fellow diners to pass the cream than 1o enquire
moodily if there is any milk in the jug. It was part of the joys ofa
recent visit to the Archdiocese of Canterbury to meet again our
old friend and predecessor, no less a person than Hugh Parton,
now presented with a cardinal's biretta by the hierarchy in
Christchurch, for has he not written a book on the Acts of the
Apostles {of the University of NZ)?

We hope to publish a history of the Journal in our Jubilee
issue next February, butitis relevant to our theme here to recount
that His Eminence told me that after missionary efforts in an
uncharted land by Tony Keys (now Archdeacon of Epsom) over
the years 1936-38, the Journal lapsed in 1939, and the delegate
from the Canterbury Diocese was sent to Council with firm
instructionsto vote against its resuscitation in the war years: he
returned to the Cathedral City to inform the future Cardinal that
the Journal was to be restarted forthwith and that one Parton had
been appointed Editor with a generous provision of funds — £10
to cover the whole cost of each issue. (For younger readers who
do not have their compulers handy that equals $20}. Those who
want to read a fine editorial and a fitting tribute to His Eminence
should consult the literature of the time.' It is good to know that
this dignitary is still pontificating from his cell in the monastery at
llam,

We have since our youth adopted the principle that even if a
job is not worth doing, it should be done well.2 Some doubts have
been raised on the latter score, but we go optimistically forward
blazing a trail, laying a true foundation in the faith, and setting the
NZIC alight ecclesiastically. To those who feel that we may be
mired in a miasma of mixed metaphors we would point out that
perhaps we do better than other publications; including one from
an academic source that perpetrates such solecisms as ‘Ladies
bike’ and offers to sell ‘Principals of Biochemistry’ which smacks
of slavery, a practice which is ecclesiastically frowned upon.

1. JN.Z. inst. Chem. 12 1 (1948) S.G. Brooker.

2. J. Unpub. Pap. 22 77 (1066)
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If you use laboratory glassware — are you
aware that Auckland Glass offers a full
range, ex stock at competitive prices!

Qur range includes:

¢ Quality Doran Borosilicate
Glassware. (Beakers, Cylinders,
Pipettes, Flasks etc).

¢ Plastic Laboratory ware.

e Vials, media bottles.

¢ A wide range of flasks with ground
joint sockets

¢ Glass tubing and rod.

¢ Quality jena electrodes.

¢ A glass blowing repair service

» An efficient airmail service for that

urgently required item.

SEND NOW FOR FURTHER INFORMATION.

Please send me information on your range of laboratory
glassware and/or add my name to your monthly mailing List.

COMPANY/INSTITUTION ... . e
ADDRES S e

AUCKLAND GLASS

SCIENTIFIC DIVISION.
P.0. BOX 2031
AUCKLAND

SPECIALISTS IN ALL TYPES OF GLASS
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What's

Happening

Institute President, Prof A.D. Campbeli,
made recommendations to the Minister of
Justice with regard to the membership of
the committee of inguiry into the Arthur
Alan Thomas case. These were not
accepted and the President is now
wondering whether the NZIC should take
any further interest in the inquiry, and he
would welcome any feedback from
members, -

The NZ Farmers’ Fertiliser Co. has
presented a set of the Journal of the
Society of Chemical Industry dating right
back to the first issue in 1882 to the
Auckland Institute and Museum library,
which holds the NZIC publications (now
confined to journals from sister
organisations) and has a number of
volumes of historic value in chemistry. On
looking over this gift, we found that J.A.
Pond, the first Government Analyst in
Auckland, was a member of the SCI from
the start, the only one from NZ.

We were privileged to be present at the
official opening of the new Kaputone wool
scouring plant at Belfast on April 15. This
plant incorporates the Wool Research
Institute’'s “Mini-bow!” principle, which
gives a very large saving in energy. In his
opening speech, NZ Wool Board
chairman Alan Clark referred to a
publication of 1881 which recorded the
scouring of the wool on a NZ farm while
still on the sheep, which involved “dry
chuckers-in" far first bath and "wet
chuckers-in” for the second. The sheep
were left to dry off in the paddocks. It was
stated that largely owing to research
conducted at WRONZ, wool scouring
charges in NZ were the lowest in the
world.

L ]

As all our readers. will know the
Government signed up documents on
Aprit 1 (an auspicious day} for the building
of a plant to manufacture 1200 tonnes/day
of methanol by the Mobil process. We
expect to deal with this in depth in a later
issue.

[

Editor Stan Brooker had the honour of
representing NZ chemists at the IUPAC
General Assembly in 1969, and found it
very interesting and inspiring. The
National Committee for Chemistry is
looking for someone who might represent
NZ at the 31st Assembly to be held at
Leuven, Belgium, August 25 — September
2 1981. Anyone likely to be in Europe at
that time should write to Assoc. Prof.
Stewart Rutledge, University of Auckland.

Those who tried to work out the item on
p38 of the February issue about the largest
prime number will be comforted by the
fact that it can be proved that there is no
such thing!
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The US Council of Teachers of English
has given its 1979 Doublespeak Award for
the most appalling use of the English
language to the nuclear power group at
Three Mile Island. Officials there were
cited for inventing a whole lexicon of
jargon and euphemisms that played down
the danger. “Explosion” became an
“energetic disassembly”, a fire “rapid
oxidation” and a reactor accident a
“normal aberration”,

Ted Fletcher, one of our good keen
members who is a school teacher in
Hawkes Bay has written to us about the
item in our February issue on Jean-
Baptiste Litre. The chairman of the Metric
Advisory Board, lan Stevenson has
written to Ted saying inter alia "As there
was nobody called Litre, someone has
invented one and written the spoof you
referred to.” The matter concerns the
MAB because under the convention,
metric units named after people are
abbreviated to a capital letter, and “L"
would cause fess confusion than'I” which
looks like 1 or capital | on some scripts.
Ted has written to the Royal Society of
London, who have no record of a special

. medal struck for Litre, and it does seem a

little curious that Sir Humphrey Davy
should use Litre’s measuring ¢ylinders to
make NClz. We could not find Litre in
Diderot's extensive French biographical
dictionary (1862). Has any reader any
ideas?

On June 1, with the grant of its
Royal Charter, the Royal Society of
Chemistry (RSC) comes into being
as a result of the unification of the
Chemical Society (CS) with the
Royal Institute of Chemistry (RIC).
Both the CS-and RIC at present

CS dating from 1848 and that of the
RIC from 18B5. These will be
surrendered and the CS and the
RIC will cease to function as
separate organisations. The Queen
has granted her patronage to the
new Society.

The RSC will have as ils main
objeclives the advancement of the
science of chemistry and its
applications, and the maintenance
of high standards- of competence
and integrity among praclising
chemists {as distinct from
pharmacists). It will speak to
Government and all sections of the
community on behalf of some
40,000 scientists concerned with
chemistry — as the Chemical
Society and the Royal Institute of
Chemistry have done in the past —

authoratative voice.

The first President is Sir Ewart
Jones, FRS, a Past-President both
of -RIC and CS. The Secretary-
General is Mr John Ruck Keene,
tormerly General Secretary of the
CS; Dr Eric Parker, formerly the

hold Royal Charters — that of the ﬂ

but it will do so with a single §

Secretary and Registrar of the RIC,
will be the Registrar and Secretary
for Public Affairs.

“HPLC will kill us all,” said a speaker at
the symposium held by the International
Federation of Pharmaceutical
Manufacturers Associations held in
Geneva. He went on to say, “How could
industry justify the use of such a
technique on products developed many
years ago? You will uncover things you
did not know about your product.”

-

Many of those studying and teaching
organic chemistry in recent years will
have used either Morrison and Boyd's
textbook, published by Allyn and Bacon,
or Solomons’ book of the same name, put
out by John Witey and Co. According to
“Chemical and Engineering News" for
December 24 last, the publishers and
authors of the former book are suing the
authors and publishers of the latter for
infringement of copyright, claiming $1.1
million for loss of profits. Solomons and
Wiley have filed a counterclaim for alleged
disparagement of their book.

We recently received an advertising
blurb about a “Transliterated Dictionary
of the Russian Language”. The publishers
modestly claimed they were "introducinga
new tool that makes it possible to work
with the Russian language without
studying it”. The blurb went on to say “this
unique dictionary presents solutions to
both the problems of letter recognition
and letter order. Conversion tables in the
dictionary make it possible to determine
the Roman equivalent of any Cyrillic
letter. Thus, any Russian word
encountered can be converted, on a letter-
by-letter basis, from its Cyrillic form to
Roman, as shown here:

administrativnyi (adj.) administrative

agent {n.m.) agent

akademiya (n.f.) academy

Once converted many Russian words
are easily recognised.

“For example, suppose you are
confronted with the Russian word
HIEKTPOH . You use the conversion
table to transliterate it to ‘Leningrad’.”

{The only trouble is that the word
transliteraled is not Leningrad, bul
electron!)

Readers will have noted with interest the
alleged deaths from cancer of students
using the radiochemistry facilities at the
University of Waikato. The matter arose
from -a publication in the student
magazing "Nexus" of allegations by a
lecturer in German at the University.
Following this and discussion by the
University Council, the Director-General
of Health set up an independent
committee of enquiry, which completely
exonerated the University and its staff.
Display advertisements advertising the
findings of the Commission were inserted
in the newspapers by the Registrar of the
University. Finally on May 2, Mr R.J. Rigg,
the lecturer in German who had instigated
the fuss, made a public apology, admitting
that the article's publication was “ill-
advised and unjustitied.”

{Note: The University Councgil
dismissed Mr Rigg following its May
meeting).
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This symbol

now holds
~ more
Importance
for your
company

CHEMDY

On Agril 1st Colour and Synthetics Ltd adopted the
parent company name to help build a stronger
national and international identity for the Chemby
Group and further establish itself as a market
leader in the supply of chemicals for industry.
This greater bonding under the Chemby banner
means that manufacturers and processors will
enjoy even greater product quality, range ond
service than in the paost.

Colour & Synthetics Ltd
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Poland Road, Takapuna, Auckland.
P.O. Box 30-066. Telephone-444-4650.

Manufacturer of important base
chermicals for shampoos and
detergents, paint driers, pulp and
paper mill defoamers, pigment
finishers for leather and many orher
industrial chemicals,
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@ CHEMDY INDUSTRIES LTD.
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We are specialists in PVC, Pofypropolene and Glass Fibre. Man-
ufacturers, Installers and Welders of ducting fans, tanks, fume
hoods etc. Control of Acidic liguids & fumes
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Allied Chentical is an international
company, offering a very wide
range of chemicals.

They have the very slim
man here, to help.

Qur sl inciudes
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NZIC CONFERENCE 1980:

Lectures and Biographies

GUEST LECTURES

Biochemistry Plenary Lecture

“Chemical Defences of Plants" — Prof. E.E. Conn.

Organic Chemistry Plenary Lecture

“Pyrrolizidine Alkaloids and their Roie in the Association of Insect/Plant

Relationships” — Dr J. Edgar.
Analytical Chemistry Plenary Lecture

“Emission Spectrometry with the Inductively Coupled Plasma” — Prof. L. de

Galan.

BIOGRAPHIES

Prof. Eric E. Conn was born in Berthoud,
Colorado on January 6, 1923. He received
his B.A. in Chemistry cum laude from the
University of Colarado in 1944 and his
Ph.D. in Biochemistry from the University
of Chicago in 1950. Upon graduation he
taught in University College at Chicago
University for two years, and then joined
the faculty of the University of California
at Berkeley in 1952 as an Instructorin the
Department of Soils and Plant Nutrition.
In 1954 he was appointed Assistant
Professor in the Department of Plant
Biochemistry at Berkeley. In 1958, he
moved with his colfeague, P.K. Stumpf to
the Davis Campus of the University of
California where they formed the new
Department of Bicchemistry and
Biophysics.

Prof Cenn is a member of the American
Society of Biolegical Chemists, the
Biochemical Society, the Phytochemical
Society of North America, the
Phytochemical Society of Europe, and the
American Society of Plant Physiologists.
He is an elected member to the Editorial
Board of Piant Physiology and has
recently been appointed an Executive
Editor of the Archives of Biochemistry and
Biophysics. He has served as President of
the Phytochemical Society of North
America and has held several offices,
including the Chairmanship, of the Pacific
Stope Biochemical Conferences. Prof
Conn was a Fulbright Research Scholarin
NZ in 1965-66.

Prot Conn’s research interests lie inthe
biochemistry, especially the intermediary
metabolism, of secondary (natural} plant
products. His laboratory discovered and
provided the first characterization for two
key enzymes involved in phenylpropancid
metabolism in plants, namely
phenylalanine ammonia lyase (PAL} and
cinnamic acid-4-hydroxylase. In recent
years his research group has examined
the origin and metabolism of hydrogen
cynanide and its important precursors,
cyanogenic glycosides, in the plant
kingdom. He was nominated Faculty
Research Lecturer of the Academic
Senate of the Davis campus in 1877. in
addition to his research activities, Prof
Conn has a strong interest in the teaching
of undergraduate and graduate students
in biochemistry. Together with Prof
Stumpf, he has authorised the Outlines of
Biochemistry which is now in its 4th
edition and is used throughout the world.
Because of his interest and success in
teaching, he holds the Distinguished
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Teaching Award of the Davis Academic
Senate and therefore is one of only two
faculty members ever to receive the two
Senate awards in teaching and research.

Dr John Edgar completed his Ph.D. in

chemistry in 1964 at the University of

Adelaide after which he spent 18 months
as a Postdoctorial fellow with Dr Edward
Leete at the University of Minnesota
working on idole alkaloid biosynthesis.
Then followed 12 months of mass
spectrometry with Prof Klaus Biemann at
MIT. In 1967 he joined CSIRO, Division of
Applied Organic Chemistry, to work with
Dr Claude Culvenar on the chemistry and
biological activity of pyrrolizidine
alkaloids. This group subsequently
transferred to the Division of Animal
Health in 1971.

Edgar

de Galan

Dr Edgar's work in the chemical basis of
insect/plant associations grew out of the
chemical studies of the toxicity and
mamalian metabolism of the pyrrolizidine
alkaloids, when it was discovered that
some Australian butterflies, mainly
Danainae, contain dehydropyrrolizidines
in their “hair pencil” secretions. This led to
the realisation that these butterflies were
accumulating and using the alkaloids
from the plants with which they

associated. Since 1971 Dr Edgar has
participated in a Royal Society expedition -
to the New Hebrides to work on the
Danainae of those islands, has, with Dr
Pliske, worked on Venezulan /thomiinae,
with Drs Boppre and Schnelider, on the
African lepidoptera, has completed a
chemical study of the Solomon |slands
Danainae and is currently working on
certain Caribbean and Mexican
Ithamiines and their food plants with Dr
Harvey at the University of Texas.

As well as work with butterfiles and their
host plants, Dr Edgar has also worked on
the Australian Arctid moths and on British
moths with Dr Miriam Rothschild and has
collaborated with Dr Eisner on a study of
North American Arctid and the defensive
role of the stored alkaloids. As an author
of over 40 papers on the chemistry and
ecological role of pyrrolizidine alkaloids
Or Edgar has considerably advanced our
understanding on the chemistry of
insect/plant associations.

Prof. Leo de Galan was bornin 1937 and
obtained his Ph.D. at the University of
Amsterdam in 1965. He spent 1966 as a
Postdoctoral  Fellow with Prof J.D.
Winefordner at the University of Florida.
Upon his return to the Netherlands he
became associated with the Technical
University in Delft, where he is presently
Professor of Analytical Chemistry.

Dr de Galan heads a group of 15 co-
workers and graduate students, His
research interests are atomic absorption
and emission spectrometry, and liquid
chromatography. He is the author of more
than 50 research papers, and has
presented invited lectures at major
international conferences, such as the
Colloguium Spectroscopicum  Interna-
tionale and the meetings of the Federation
of Analytical Chemistry and Spectroscopy
Societies. He has been Chairman of the'
Analytical Division of the Royal Dutch
Chemistry Society, and is presently
grganising the 23rd Colloguium
Spectroscopicum Internationale, to be
held in Amsterdam in 1983. Following his
visit to the NZIC Conference, Drde Galan
travels to Sydney, where he will be an
invited speaker at the 12th Australian
Spectroscopy Conference,

TRICOM MOVES

In line with its planned expansion, Tricom Publications Lid.,
publishers of this journal, have recently moved into new permanent
headquarters. The imove was necessitated not only by the increasing

Tricom House,
22 Norwich Street,
Eden Terrace, Auckland 3.

number of publications produced under the TRICOM bannet, but also
because additional space was required to house newly-acquired
typesetting tacilities 1o cope with its publication requirements.

The company is now located at:

Qur postal address — P.O. Box 8663 Symonds Street, Auckland —
and lelegraphic address “TRICOMPUB™ Auckland, remain the
same. Qur temporary number is 775-427.
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Introducing: the DMS Series.
- Spectrophotometers
that make UV-Vis news.

STOP PRESS!

Varian announce
> release of New Fully
Automated Microprocessor
Controlled AA
Spectrophotometer
Model 875

If you have been waiting for great things to happen

in UV-Vis, the Varian DMS Series richly rewards your foresight.
They are new, low-priced, easy-to-operate microprocessor-
controlled UVVis spectrophotometers, rugged and reliable 1o
handle the routine jobs, but with technical elegance and
versalility to spare for your oul-0i-the-ordinary photometric
analyses—the DMS 80 and the DMS Q0.

You'll find operating either DMS a joy. Touchkeys let you
fingerlip-program operating parameters with gase, instantly
reset photometric readout to zero. With the DMS 90, you can
additionally preselect up to eight wavelengths, select
repeal scans at chosen intervals and preset ihe wavelength
range to be scanned.

Communicating with the OMS is a revealing two-way
street, With each touch of a key, the instrument acknowledges
your command with an audible beep. Select an erroneous
mode, and the DMS gently reminds you of your fargivable slip-
up. During the run, the DMS keeps you informed about

New Zealand Representatives:

; oL

eacn acuan it lakes. And the analyical answers come back
authoritatively on a large, ¢lear LED display—in absorbance,
%T, concentration, or first and second derivative, whichever
you command. The DMS 90 even offers og absorbance
values at the touch of a button.

The DMS Series’ list of fine photometric features fills
pages. Its low price tag, on the other hand, speaks for itself,
The OMS is a new kind of UV-Vis spectrophotomeler,
because it puts sophisticated technology within reach of
even the modestly funded
lzboratory.

varian

OMS 80

SELBY-WILTON SCIENTIFIC LTD.

Wellington Auckland
P.C. Box 31-044 P.O. Box 9071
Lower Hutt Newmarket
Tel: 697-099 Tel; 771-949
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MAY
COUNCIL
BRIEFS

A recommendation is to be made to the
August AGM that a Student grade of
membership be established for tertiary
students. Also referred to the AGM was a
suggested change in the rules pertaining
to the IC| Prize for excellence in research.

An Environmental Committee is to be
established, based in Dunedin with
corresponding members in all other
Branches. Its terms of reference are:

1. To collate comments from
knowledgeable NZIC members on
“topical subjects” and to co-operate
with the Publicity Commitiee in
making NZIC views known.

2. Comment on behaif of the Institute
on Environmental Impact Reports.

3. Comment on other matters
referred to it by officers or members.
4. To seek out informed comment on
issues of its choice,

The Institute’s emblem came under
scruting and Branches are asked to
consider the merits of adopling a different
logo and/or possibly retaining the present
emblem as the Institute's official seal.

L ]

The NZ Post Oftice has approved in
principle the use of an NZIC canceliation
stamp during the Golden Jubilee year,
1981. Council is looking for suggestions.

L ]

The salary survey is underway and will
be reported in the August issue of
“"Chemistry in NZ".

L

Dr A.J. Ellis informed Council that many
changes were occurring in the Hazardous
Chemicals area including the use of the
HAZCHEM (USA) system of labelling,
Dangerous Goods Act, Toxic Substances

"Act {and Toxic Substances Board), new
SANZ standards on labelling. Several
potential authors for journal articles were
mentioned.

Dr Ellis is also organising the Golden
Jubilee celebrations. These include
publication of “History of Chemistry in
NZ” by the RSNZ/NZIC — a major
undertaking and one involving many
members. A 10min. film is also being
made. He would welcome suggestions on
what other activities might be organised.

Council resolved to join the Federation
of Asian Chemical Societies. Although no
fees are involved, it has been decided to
donate $50 to assist with Federation costs.
Membership of the body links the
Chemical Societies of Australia, Hong
Kong, Malaysia, Thailand., Korea, Sri
Lanka, Iraq, India, Indonesia and NZ.

-
Council decided not tc make

submissions to the Commission of inquiry
into the A.A. Thomas case.
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Conference dates were noted as
follows:

NZIC/NZBS 1980 — August 18-22 —
Massey University

NZIC/NZBS 1981 — August 23-28 —
Auckland University. "Chemistry inthe
Service of Man”

NZIC/NZBS 1982 — August 23-27 —
Otago University. “Chemistry and the
Life Sciences”. Chairman — Dr M

Sheppard. Secretary — Dr Joan
McKenzie
NZIC/NZBS 1983 — August —
Hamilton

NZIC/RACI — COMO 10, 1981 — May
10-15 — Queenstown

IUPAC Conference on Physical/
Organic Chemistry — August 1984
{Chairman — Prof P. de la Mare) .
IUPAC CHEMRAWN Il — International
Food Conference — Philippines —
February 1982

The availability of overseas travel funds
for NZ scientists was discussed, following
a Wellington Branch report. Council
decided to bring this subject to the notice
of other member bedies of the RSNZ and
the NRAC. Wellington alsc proposed that
greater funding be given to the overseas

‘visitors fund. Currently surplus

conference funds are credited to this fund.
This proposal was widened into a general
consensus that 1981 be looked upon a a
fund-raising year. Branches were asked to
discuss this aspect of Golden Jubilee
celebrations.

L

The f{following elections were
confirmed:
Fellowship (FNZIC): )
CHILDS, Cyril Walter (B.Sc. (Hons) PhD.
(Otago) Soil Bureau DSIR, Lower Hutt
(Scientist).
EMERSON, George West M.Sc. (NZ)
Ph.D. (Otago) Dept. of Biochemistry,
Otago University (Senior Lecturer).

GRIMMETT, Murray Ross M.Sc. {Otago)

Ph.D. (Massey) Dept. of Chemistry, Otago _

University {(Assoc. Prof. of Chemistry).
KENNEDY, Thomas Henry M.Sc. (Hons}
{NZ) Endocringclogy Res. Dept. MRC
Otago Medical School (Retired).
McKEOWN, Robert Henry M.Sc. (NZ)
Ph.D. (Otago) MRIC MPS Dept. of
Pharmacy, Otago Medical School {Senior
Lecturer).

PASTELIDIS, Demetre Graduate (Athens)
Shell Qil (NZ) Lid., Petone (Head
Analyst).

TATE, Kevin Russell M.Sc. Ph.D. (Well)
Soil Bureau DSIR, Lower Hutt (Scientist).
THOMSON, Cullen William MNZIC MI
Chem E ANZIM MclLeod Bros Ltd,
Dunedin (Chemist). .
WILSON, Arthur David M.Sc. (NZ)
Southland Dairy Co-op Ltd., Edendale,
Southland (Manager,
Divn.)

Membership {MNZIC):
HINTZ, Mrs Frances Bloomfield B.Sc. Te
Puke High Schoal, Te Puke (Teacher).
MAHONEY, Michael Francis B.5c. St

Patrick’s College, Wellington (HOD
Science).
MILSOM, Paul John M.Sc. {Hons)
Unilever (NZ) Ltd., Petone {Chief
Chemist).

REWCASTLE, Gordon William M.Sc.
{(Hons) Ph.D. (Auck) Cancer Research,

Whey Products )

Pathology Dept., Auckland University
{Research Chemist).

WILSON, Eric Lawrence B.Sc. {Hons)
Ph.D. (Leeds) Div. Horticulture and
Processing DSIR, Auckland (Scientist).
BRASELL, Maurice Robin M.Sc.
(Cantuar} C/o NZ Electricity Dept.,
Auckland (Scientist}.

BROWN, Warren Noel B.Sc. Kiwi Fertiliser
Co Ltd., Morrinsville (Works Chemist).
GERLACH, Robert Frederic M.Sc. D.Phil
(Waikato). Dept. of Inorganic Chemistry,
Universityof Michigan.

LESLIE, Philip Robert M.Sc. {Auck). Eli
Lilly & Co, Basingstoke, England {Plant
Chemist).

LIMMER, Alan Wayne M.Sc. Chemistry
Dept., Waikato University (Ph.D. Student),
KOONER, Zorawar Singh M.Sc.
(Lughiana) Chemistry Dept, Otago
University (Ph.D. Student).

McRONALD, Gordon Eric B.Sc. (Hons)
{Otago). Fletcher Agriculture, Dunedin
(Chief Chemist).

STEEL, Peter James B.Sc. (Hons) Ph.D.
{Cantuar). Overseas.

Associate Membership (Assoc. NZIC):
BRENNAN, Alan Lawrence NZCS.
Chemistry Dept., Waikato University
(Head Chemistry Technician).

LEWIS, Anthony Leslie NZCS.
Ravensdown Fertiliser Co Ltd., Timaru
{Works Chemist),

RUBIE, Henry Stephen NZCS. Catoleum
Pty Ltd., Auckland {Technical Represen-
tative),

WOTHERSPOON, James Stewart NZCS.
Roche Products (NZ) Ltd. (Technical
Services Representative),

Gratuate Membership:

CLOSE, Murray Edwin B.Sc. (Hons)
{Cantuar). Christchurch Science Centre,
MWD, Christchurch (Scientist).

ELLIS, Phillip Anthony B.Sc. NZCS.
Middows Taylor Ltd., Auckiand (Asst.
Chemist).

HARRINGTON, David Athal B.Sc. {Hons)
(Cantuar). Chemistry Dept., Auckland
University (Ph.D. Student).

:KETTLE, Anthony James B.Sc¢. (Hons)
"(Otago). Abels Ltd., Newmarket (Lab.

Technician). -

MAYER, Gregory Douglas B.Sc. British
Paints NZ Ltd., Auckland.

MONKS, Simon Digby B.Sc, Wellcome N2
Ltd, Auckland' (Laboratory Supervisor).
OLIVECRONA, Lloyd Malcolm B.Sc.
(Hons) (Well). Technical Waxes NZ Ltd.,
Petone {Chemist).
OSVATH, Peter BSc.
Chemistry Dept.,
(Teaching Asst.). .
STANLEY-HUNT, Anne B.Sc. Chemistry
Dept., Victoria University (Hons Student).
PROVAN, William George B.Sc. Dip.Sci
{Otago). Dept of Nutrition, Otago
University (Scientific Officer).
THOMPSON, John Gerard 8. Sc.
Chemistry Dept, Victoria University (Hons
Student).

Technician Membership:

CARDILE, Clay Mitcheli NZCS. 57 Friend
St, Karioi, Dunedin (B.Sc Student),
MILLER, David John NZCS. ICI NZ LTd.,
Auckland {Technical Services Rep.).
MOORE, Antheny Jehn NZCS. Dental
Research Unit, MRC, Wellington (Senior
Technician).

THOMPSON, John Christopher NZCS.
AIDD, DSIR Auckland {Technician).

Page 87

{Hons) (Well).
Victoria University



DOW CORNING SILICONES
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The development of silicones and other specialised technologies by Dow Corning's Research &
Development have enabled them to produce a wide range of silicone products for numerous
applications in almost every industry.
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help make the world a cleaner place.
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Electrical Stimulation Of Meat:
Long-Term Research Vindicated

Carrick E. Devine
Meat Industry Research Institute of NZ

New Zealand's present prosperity has its origins in
the first shipment of frozen mutton exported to Britainin
1882. We have diversified our meat exports considerably.
From its small beginnings in the first shipment lamb,
mutton and beef, together with by-products, now
constitute more than 50% of our total exports. Lamb still
goes overseas to many markets in carcase form, and
surprisingly, the product appears to have changed little
over the last 100 years. However, marked changes in
technology have ensured that the micro-biological
quality of the product is high. Other attribules of the meat,
such- as appearance and tenderness, have not always
improved to the same extent. The introduction of
electrical stimulation to processing of lamb and beef,
however, heralds a new era when NZ will be exporting a
uniformly high quality tender product. New Zealanders
consume about one-third of all NZ's meat production, and
so are affected as consumers by many of the same
problems that pertain to exported meat, and like
consumers overseas, we will also benefit by improved
processing.

What causes toughness, and how does electrical
stimulation result in tender meat? The answers to both of
these questions have become clearer after many years of
fundamental research undertaken by the scientists at the
Meat Industry Research Institute of NZ (MIRINZ). The
early history and contribution of MIRINZ in the field of
muscle biochemistry has been described by Locker'.
Specifications for holding carcasses at a narrowly defined
temperature range in order to achieve tender meat, and
for electrical stimulation, are some of the resuits of that
research. Few areas of research undertaken by MIRINZ

y o

Carrick Devine is a section head
in Meat Science at the Meat
industry Research Institute of NZ,
Hamilton. After gradualing B8.Sc. in
Chemistry & Zoology in 1961 and a
Master's doegree in Zoology in 1963,
he joined the Wellcome Medical
Research Institute, Department of
Medicine, University of Otago
Medical School, where, as a
research assistant lo Sir Horace
Smirk, the Director, he undertook
pharmacological studies in the field
of hypertension. He consolidated the studies by
investigating the pharmacology and structure of nerves
innarvating blood vessels by electron microscopy under
Dr Qlaf Simpson. After obtaining a Ph.D. in 1968, he went
overseas to undertake physiofogical and ultrastructural
studies with Dr Andrew and Avril Somiyo. Further research
was undertaken on the sites of activator calcium for
smooth muscle contraction before returning to the
Wellcome Institute in 1971.

After taking up an appointment with MIRINZ in 1973,
Carrick has been occupied with basic muscle studies
associated with electrical stimulation. His present
research is centred upon various aspects of muscle
biochemistry and physiology, electrical stimulation,
animal stress and exhaustion, and presfaughter factors
affecting meat quality.

His other activities include running (a by-product of
an imal exhaustion studies and his previous interest in
cardiovascular research), house modifications and
“avoiding bureaucratic constrictures”. He became a
member of NZIC in 1965 and has been secretary, Waikato
Branch, NZIC, for the past 4 years. He /s married and has
two children. ‘
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over 21 years have had the far-reaching importance ot
electrical stimulation. Contrary to some ill-founded
beliefs, we supply much of ouriamb to discerning markets
and we cannot afford to lose these markets because of a
poor quality product. If we can gain new markets, retain
old ones, and cut costs even when introducing new
processing and packaging technology, then research is
certainly vindicated.

In order to understand the importance of electrical
stimuiation, several terms must be defined and the events
which occur from the time a live animal becomes meat
explained.

LEGS LOINS

unstimulated

©
0 L

stimulated (AC)

@

= :
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shear force values

Fig. 1: Histograms of shear force values for leg and loin
muscles from unstimulated and stimulated carcasses
cooked from the frozen state — potentially the worst
possible situation where both cold shortening and thaw
shortening would contribute to meat toughness. The
shaded portions indicate shear force values less than 40,
indicating acceptably tender meal. The actual per cemnt
below 40 is shown in circles. Loins are more susceptible to
the cold, being relatively thin muscles, and fose heat more
readily than legs, and the improvement is most significant
here.

Adapted from C.J. Hagyard’, unpublished data and
B.B. Chrystall’s, Farm and Food Res. 8: 141-143 (1579).

Muscle To Meat

Although meat is the end product of a slaughter
process, much of the research into meatisin factresearch
into the response of live muscle. As is well known, muscle
utilizing adenosine phosphate (ATP) can do work without
oxygen being present and the “oxygen debt” can be made
up later by “puffing”. Even without muscle contraction,
the various muscle ATPases still slowly utilize ATP. It is
the anaerobic utilization of the muscie ATP formed from
glycogen, a hydrophilic sugar polymer, that allows
muscle to stay “alive” for several hours after the death of
the animal. Muscle contraction, which involves a sliding
of actin and myosin filaments in relation to each other,
utilizes ATP to produce energy plus adenosine
diphosphate (ADP). The amount of free muscle ATP at
rest is limited and does not allow for many contractions,

—asagdress for correspondence: B0, Box 017, Hamillo0 o e,
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Fig. 2: Fallin pH of beef sternomaridibularis {neck) muscle
held at 35° C. Unstimulated rmuscle falls to its uftimate pH
of approximately 5.6 in B hours. If frozen at pH values
above 6.0 muscle will cold shorten and be tough when
cooked. Below pH 6.0, the ability to cold shorten is lost; but
it muscle is frozen belore it goes into rigor, it will shorten if
thawed rapidly {thaw shortening} and again the resuft will
be tough meat. Electrical stimulation for 120sec resuftsina
concurrant fall in pH (4 pH) down to values of around pH

Meat Stimulation (Cont)

so ADP is rephosphorylated by creatine phosphate, also
stored in the muscle. The end produgt, creatine, is
rephosphorylated by ATP. Ultimately, all ATP has to be
formed from glycogen. If there is oxygen present,
glycolysis to produce ATP occurs via the Embden-
Myerhof scheme to produce pyruvic acid, which then
enters the tricarboxylic acid cycle to preduce water and
carbon dioxide and further ATP. During anoxia orintense
periods of muscular activity, orifan animal is slaughtered,
the muscles produce ATP via glycolysis and produce
lactic acid. In a live animal the lactic acid is transported
away from the muscle and may actually provide a
substrate in some organs which have plenty of oxygen
(such as the heart, with normally large, healthy coronary
arteries carrying oxygen-rich blood from the lungs) to
form ATP. In excised muscle, the lactic acid accumulates
and the pH slowly falls from an initial value of around pH
7.0 (Fig. 2). Eventually, the low pH, together with the
conversion of adenosine monophosphate (a breakdown
product of ADP) into inosine monophosphate results in
the muscle going into rigor ata pH of around 5.6 {Fig. 2}. If
the animal is exhausted, the amount of glycogen in the
muscle is low and the ultimate pH of the muscle will be
higher. The process that takes place if there is no muscle
shortening is called conditioning (C}. The muscle
eventually becomes firm and goes into rigor, The process
takes about 24 hours and is akin to rigor mortis in humans.
{Interestingly, the time course of these events is well
known and the time of death in humans can be
retrospectively determined by knowing the rates of
temperature and pH falls after death). The muscle is now
meat.

After rigor has been achieved, there is another post
mortem change whereby the muscle becomes more
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6.5. Foliowing stimulation there is an increased rate of pH
fall (dpH/dt), which further decreases the time for the
muscle to enter rigor. Upon entering rigor, electrically
stimufated muscle will commence ageing earlier because
it is warmer and becomes even more tender.

Modified from B.B. Chrystall & C.E. Devine™, Meat
Sciance 2, 49-58 (1978).

flaccid. This is termed resolution of rigor, or meat ageing
{A). This change is not due to bacterial decay, which
would occur much later (of the order of days). During
ageing the muscle becomes more fragile and providing
the muscles have not shortened (see betow), the cooked
meat is mare tender. In aged meat there is a proteolytic
breakdown by endogenous enzymes of the muscle
structure so that there is eventual decay of the Z bands?
(the intact Z bands are shown in Fig. 3). The whole
process is termed conditioning and ageing {(C & A).
Conditioned and aged meat would be an extremely
acceptable product (with the proviso that some cuts
would never be tender) and there would be few criticisms.
Even so, it must be remembered that there are other
contributors to meat toughness, such as the connective
tissue compoenents, collagen and elastin (eg tendons and
ligaments). Frying steaks have less connective tissue than
stewing steaks, casserole meats or roasts. It is still not
possibie to make stewing steak into fitet mignon.

Tenderness, Toughness and Shortening

Tenderness has always been a desirable character-
istic of meat, but one not always found. Usually it is the
cook or butcher who gets the blame for *sugh meat, but
poor processing resulting in shortened muscle is usually
the real cause.

The tenderness of meat is a characteristic noted at
the time of eating. In the iaboratory it is measured
experimentally by shearing meat in a "tenderometer”, a
device simulating the tooth action. in histograms of shear
force units {Fig. 1) from the MIRINZ tenderometer, values
less than 40 indicate acceptable tenderness. What is the
reason for meat becoming tough?

It was noticed by Dr. Locker® in early experiments at
MIRINZ that fresh pre-rigor muscle exposed to low
temperatures contracted, and when cooked became
tough. If the meat went into rigor before being exposed to

Chemistry in New Zealand



_As long ago as 1749, Benjamin Franklin® noted that
electric shocks tenderized turkeys. More recently,
electrical stimulation to tenderize meat was the subject of
a 1951 United States patent by Harsham and Deatherage®,
but that fact that cold shortened meat was tough was not
known then, so the full importance of the technique was
not realized and therefore not utilized. An understanding
of meat science to the degree attained at present proved
to be essential to implement new technology.

Stimulation Parameters

Knowledge of a phenomenon of stimulating a muscle
to make it go into rigor early is a long way from
introducing a technology into a meat industry which kills
over 25 million lambs and 2.5 miltion cattle each year.
What voltages should be used? How long should
stimulation be? Should it be just after slaughter, or could
it be applied later, and if so, how much later? How early
could carcasses be frozen and what about safety
standards? All of these problems occupied the attention
of MIRINZ staff and involved complex and often
dangerous techniques such as measuring current
through each leg of a woolly carcase moving along a
rubbing electrode at 3000V! Trailing wires were an
obvious hazard, so radio telemetry techniques were
necessary. In early experiments the blood-spattered
environment of the bleeding rail was the site of many
carcase manipulations and many telemetry
measurements.

In early investigations there were difficuities also in
using whole carcases, so many of the basic principles
were elucidated on isolated beef neck muscles. It was
found that, provided the muscle pH did not fall tao far,
post-mortem delay before stimulation was relatively
unimportant. However, the temperature of the muscle was
important. As the carcase cooled, stimulation became
less effective. The implications were clear; carcases had

Fig 4: A post-dressing accelerated conditioning tunnsel.
Fiashing lights, foot switches, door and warning devices
prevent accidental entry {not shown), One efectrode is the
earthed rail at the top, and the other is the U-shaped rail
extending down the tunnel and rubbing against the backs

Fig.3: Electron micrographs of (A} unstimulated and (B)
stimufated neck muscle from a lamb, at the same
magnification. In the unstimulated muscle intact

mitochondria (M) lie between bundles of myofilaments, of the lambs. The applied voltage is 800V RMS (1130V
peak) at 14.3 pulses per second, with approximately 2
amps peak passing through each carcase.

Densely stained Z lines (Z) lie at right angles to the
mitochondria and myofifaments. After stimulation swollen
mitochondria are present in the muscle. The fine densely
stained particles (G) are glycogen granules. Magnification
x 28,000.

the cold, toughness did not occur (Fig. 2). The clear fact
emerged that when shortened muscle is cooked, it is
tough. It is necessary therefore to stop muscle from
shortening, and a great deal of research at MIRINZ has
had this end in view. For microbiological reasons it is
desirable to cool carcasses as quickly as possible, and
therefore the risk of cold shortening is high. It is
unfortunate that in conventional freezing works with high
throughput, early freezing to conform to hygiene
requirements actually results in meat becoming tough,
whereas farm-killed meat hung overnight from a branch
of a tree, with natural cooling, is seldom tough.

The extremely successful marketing of lamb in the
United States embodies a conditioning and ageing (C &
A} process where carcasses are held in controtled -
conditions for 40-48 hours. This specification was one of
the major achievements of early research at MIRINZ®. Itis,
however, expensive and therefore done only for special
markets. It would obviously be desirable for a convenient,
cheap process to be developed. This aspect of toughness
was uppermost in the minds of MIRINZ scientists for
some time and the solutions had even been hinted atin the
literature. By handling carcasses by the pelvis (rather
than by the hocks) in such a way as to result in the
muscles being restrained by carcase and bone (squat
posture), shortening is reduced and the meat is more
tender®. Electrical stimulation of muscles was eventually
shown to be the most effective way to speed up the rigor
process, and the total process was termed accelerated
conditioning (AC}® 7.
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Fig. 5: The time scale of various processing and freezing
delays to produce meat of different degrees of tenderness
in unstimulated and stimulated lamb carcasses. The
figures indicate the mean tenderometer scores and the
percantage below shear force values of 40 (regarded as
acceptable). In early frozen lamb, there is no saving in.

Meat Stimulation (Cont)

to be stimutated before they cooled too much, and
experiments showed that the practical limit was 30
minutes after slaughter. This meant that the carcase could
be subject to stimulation much later than first thought, but
still within well defined limits. it is well known that
frequencies around 50 Hz — the frequency of the mains
supply — affect nerves and muscles, are lethal and might
be convenient and ideal for stimulation. With a carcase
resistance of near 500 ochms and an appiied voltage of
1000V, approximately 2 amps was flowing through the
carcase (ie 2 kW). There was often severe heating and
melting of the Achilles tendon during stimulation utilizing
these frequencies. Experiments showed that the optimum
stimulation frequency was from 9 to 16 Hz, with a
consequent reduction of the total energy to
approximately one-seventh of the values at 50 Hz and a
concomitant reduction of heating at electrode contacts*
Electronic switching of the 50 Hz mains supply, using
equipment designed by Richard Hand of the MIRINZ
instrumentation section, proved to be the most
convenient way to produce this frequency. The
stimulation period is important — the longer the period
the greater the effect, up to about 120sec. Muscle from a
freshly slaughtered animal is more responsive than
muscle held for some time after death, hence the full
effects of AC can be achieved with shorter stimulation
periods. The C & A process results in uniformly tender
meat in approximately 48hrs. When conditioning is
achieved by electrical stimulation, carcasses are
relatively warm when they go into rigor and ageing
proceeds much more rapidly. The AC and A process can
therefore result inlamb as tender as the C & A product, but
this is achieved in only Bhrs (Fig. 4}. This technology
means that NZ can process more C & A quality carcasses,
for which at present there is an unsatisfied demand.

Mechanism Of Stimulation

Understanding the mechanisms behind electrical
stimulation has been important in developing the
optimum parameters, but these mechanisms are also
interesting biochemically. Analysis of the changes
occurring during eiectrical stimulation showed a large fall
in pH (A pH} during the stimulation, related to the work
done and utilization of ATP. It was A pH which varied with
frequency and duration of stimulation. Once stimulation
ceased, however, it was noted that the rate of fall of pH
(dpH/dt) was faster than that of unstimulated muscle.
This increase in rate was unaffected by the other
stimulation parameters. Both the#, pH and the increased
dpH/dt contributed significantly to the decrease in the
time taken for the muscle to go into rigor (Fig. 2)™.

The initial contraction upon stimulation with
electrodes applied to the head and hocks is similar to the
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hours post mortem

STIMULATED

time, but stimulated lambs are much more tender. Most
dramatic, however, is the reduction in time needed lo
produce C & A lamb.

From B.B. Chrystali’s, Farm and Food Res. 9, 141-143
(1979},

contraction in living muscle, and utilizes approximately
one-third of the muscle glycogen reserves to produce
ATP. This probably represents the greatest amount of
work the muscles have ever done at one time, Because
there is no circulation, anaerobic glycolysis produces
lactic acid, which accumulates, lowers the pH and
eventually inhibits glycolysis.

The & pH and the subsequent post-stimulation
increased dpH/dt can be brought about by stimulation
of the nerves with relatively low voltages (up to 50V). This
mode of stimulation, which has the potential of being
safer, has been proposed in some Australian beef
processing plants by the use of an anal electrode™, or in
some Swedish beef processing plants by careful
placement of electrodes'2. Both methods suffer from the
disadvantage that nerves die relatively early post-mortem,
and therefore stimulation has to be carried out much
earlier, limiting the flexibility of the operation. In
experiments where nerves are blocked by curare {a drug
used by South American Indians to paralyse their prey),
direct stimulation of the muscle was still effective,
indicating that an intact nervous system is not
necessary’.

Experiments are continuing to find out exactly how
stimulation is exerting afl its effects, especially the
mechanism of the increased .dpH/dt following
stimufation. Examination of stimulated muscle under the
electron microscope shows the presence of swollen
mitochondria (Fig. 3), but whether these organelles or
other structures (such as sarcoplasmic reticulum or
myofilaments) have been functionally modified by
stimulation has not yet been elucidated.

Incarporation Of Stimulation Into Processing
Incorporation of the results from experimental beef
neck muscles stimulated at 200V to a processing system
involving whole famb or beef carcasses stimulated at
higher voltages required considerable development and
the co-operation of several freezing companies
(Auckland Farmers Freezing Co-op Ltd., R & W Hellaby
Ltd, and Hawkes Bay Farmers Freezing Co. Ltd., at
Whakatu). The AC tunnel has safety doors and switches at
each end. While carcasses pass through the tunnel
attached to the normal overhead rail by gambrels and
sliders, they rub across a U-shaped electrode at their
shoulder level {Fig. 4); the earthed overhead rail functions
as the other electrode. The carcasses slide along the
electrode, taking 90sec. The peak current flowing through
each carcase is 1.8-2A at 1130V peak at 14.3 pulses s-'
derived from the 50 Hz mains. Such voltages, with several
carcasses stimulated in parallel, require special
equipment handling up to 80A. All this happens within
30min of slaughter and with the pelt removed from the
carcase. A shorter stimulating time (45sec) is used in
some freezing works where the carcase is stimulated
within 5min of death with the pelt intact. Resistance atthe
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wool electrode interface is overcome by high pressure
water jets and voltages up to 3000V. Each system has its
own particular advantages, depending on the
requirements, usually space, of the individual freezing
company.
AC Process and Freezing

Freezing: Freezing is an integral part of NZ meat
processing for our overseas markets. While early freezing
has, in the past, led to the problem of cold shortening,
electrical stimulation means early freezing can become a
practical possibility, with the opportunity for novel
processing changes. Small carcasses like lamb lose heat
rapidly, so high freezing rates can be achieved {provided,
of course, carcase temperatures do not fall betow, say,
10°C while the muscle pH is above 6.0).

Experiments have shown that with adequate
stimulation lamb carcasses can enter the freezer 2 hours
after slaughter's. At present, stimulation has concentrated
oh lamb processing, as cooling is more of a problem than
for beef.

With beef carcasses, cooling is less rapid and the risk
of toughening is consequently lower. Stimulation still

gives a major advantage; it allows carcasses to be cutup

whife in rigor and still warm, and then packaged and
frozen — a process called hot-boning.

The saving of time by electrical stimulation can best
be seen by the comparison of tenderness values and
freezing times achieved with non-stimutated, AC, and AC
& A lamb (Fig. 5). Electrical stimulation plant is being
steadily introduced into NZ freezing works for lamb and to
a lesser extent for beef, and in relatively short time both
New Zealanders and overseas consumers will reap the full
benefits. In conjunction with new packaging, the abiiity to
guarantee tenderness should raise lamb from a cheap
commodity to a high quality product. Appreciation of the
advantages of electrical stimulation is worldwide, with
Australia, England and the United States planning to
incorporate it into processing. We should therefore be

poised for new opportunities in the market-piace, as there
is now world-wide agreement on the advantages of
electrical stimulation in producing high quality meat,
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Running — A Study

In Energy
Utilisation

C.E. Devine
Physiological and biochemical

studies on muscle and exhaustion of
lambs are not only of relevance to
meat, but also to human physical
endeavour. The upsurge of running is
one area of interest and possible
abuse to the ear of a non-runner.
Maximal physical effort, e.g. weight

lifting, sprinting or pushing a
reluctant car to start it, are
“anaerobic” and entail much

subsequent puffing i.e. the work is
done and the oxygen debt repaid
later. .

The fuel for this type of exercise is
ATP produced from glycogen {see
the particles of glycogen in the
electron micrographs), of which
muscles have an important but
limited supply which would ast only
for a very short time (e.g. 120sec or
so) at high work output. This is not
long, but sufficient for flight or fright
reactions and heavy lifting.

Liver giycogen is available far more
prolonged efforts but has to be
transported as glucose. Obviously a
weightlifter has only a few lifts at
maximum effort. Fat is the fuel for
prolonged muscutar effort but it has
to be oxidised aerobically. White
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muscle (so termed because the
amount of red pigment myoglobin is
low) uses ATP produced mainly from
glycogen with a minimum
contribution from fat.

“Aerobic” metabolism occurs
mainly in slower acting, smaller, red
muscle fibres with a small diameter
for rapid diffusion and containing
myoglabin for more efficient oxygen
transfer. Red muscle fibres use
glycogen as well as fatty acids and
are responsible for endurance
activities. Fat has a higher energy
content and less bulk than glycogen
and is therefore more useful as an
energy store. Migrating birds use fat
stores and would be unable to lift
themselves off the ground if fat were
substituted by glycogen.

When the energy requirement for
muscle work exceeds the aerobic
capacity of the muscle, glycogen is
degraded anaerobically and the
glycogen reserve is rapidly depleted,
with a total energy production of anly
10% that of aerobic metabolism,

At about 60-70% of maximal
oxygen uptake, which occurs in
activities such as running, there is
initially glycogen utilization and
much puffing, but eventually fat
utilization takes over an increasingly
greater role after 20-30min or so and
supplies about 75% of the energy of
the second hour of running.

At these moderate work intensities
one would expect that one could go
on for ever with events such as

running. Such is not the case, since
glycogen is still the premium fuel. As
speed increases, however,
porportionally greater amounts of
glycogen are used. With insufficient
training and low glycogen stores a
hopefut marathon runner will "hit the
wall" as glycogen runs out and siow
to a shuffle or walk. If he runs too fast,
with too much inefficient anaerobic
glycogen utilization, the result is the
same. The good “jogger” runs
perhaps at an 8min/mile rate
(5min/km) aercbically.

Consider the ability of a top-class
marathon runner who runs
aerobically (at 85% of maximal
oxygen uptake) at less than
Smin/mile rate (3.125min/km) for
some 26 miles (42km). Until absolute
exhaustion, there is sufficient
glycogen left for a fina! anaerobic
sprint, A world record run therefore is
a delicate balance between an
aerobic beginning (with a slight
anaerobic content, depending on the
distance run} and a final anaerobic
sprint of up 10 300m ar s¢. In many of
our experiments we have found that
even unfit humans are considerably
fitter than tambs, which can be fairly
exhausted after a vigorous 3 mile
{4.8km) run. It is unlikely that lambs
in the NZ situation would be
exhausted even after a prolonged
journey in a truck, as the actual work
intensity is low. They are usually
packed so close that they support
each other.
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Automating Atomic Spectrometry,

Today and Tomorrow

L. de Galan,
Laboratorium voor Analytische Scheikunde, Technische
Hogeschool Delft, Jaffataan 9, Delit.

SUMMARY

The present status and some future challenges of
automation in atomic absorption spectrometry and inductively
coupled plasma atomic emission spectrometry are discussed.
Some basic functions of the techniques have been successfully
automated, but further development is desirable and possible in
three distinct areas. Data handling can turn from basic
calibration to more powerful correction procedures if more
insight is gained into the fundamental physical principles of the
atomizer sources. Instrument control can incorporate feed-back
mechanisms, when more refined sensors and mechanics are
developed. Finally, computerized optimization and decisions
offer a true challenge ftor future automation of atomic
spectrometry.

Introduction:

It might be argued that atomic emission spectrometry
ranks as the oldest automated technique in anaiytical
chemistry. Already in the early 50's, direct readers were
used for simultaneous multi-elerment spark analysis and
they were soon equipped with computers for data
acquisition and data handling. Over the years, the
computer programs were refined to atlow dynamic
background measurement and interelement corrections.
Essentially the same facilities are available in current
readout systems for inductively coupled plasma atomic
emission spectrometry.

Nevertheless, it might also be argued that atomic
emission and absorption spectrometry rank among the
most retarded techniques with respect to automation.
Whereas in the past 30 years computer technology has
developed tremendously, it is only recently that some of
its potential has been applied to atomic spectroscopy. To
substantiate this statement it is illustrative to consider the
impact of computerization in 2 methods related to
analytical spectrometry.

In instrumental neutron activation analysis the
introduction of the solid state Ge (Li) detector
revolutionized the analytical capability of the method in
the 60's. Very soon computer programs were developed
for the automatic conversion of the multichannel spectra
to printed lists of element concentrations. Assisted by the
basic expressions for the count rate and the method's
proven freedom from interference, such programs often
relied on only a single calibration with one internal
standard.' The search for the relevant spectral line, the
correction for background and the deconvolution for
interfering lines are all incorporated in the computer
software.

By contrast, X-ray fluorescence spectrometry is very
prone to interelement effects arising from matrix
absorption and secondary fluorescence. Whereas early
computer programs relied on the use of a vast number of
calibration standards, these requirements have been
greatly relaxed in recent years. Again, the basic
understanding of the fluorescence equation led the way
to empirical and fundamental correction procedures
using sophisticated software?. In energy dispersive X-ray
fluorescence the knowledge gained in automating the
above two methods is elegantly combined.

The question arises why the more classical atomic
absorption and atomic emission methods of analysis have
not profited to & similar extent. This is the more surprising
since the basic task seems to be the same: the collection
and handling of data at a selected number of wavelengths.
In the following sections some of the problems
encountered and the progress made in automating
atomic spectrometry will be reviewed.

Data Handling

The ultimate goal of an automated instrument is the
unguarded extraction of analytically useful information
from a number of samples. For an atomic spectrometer
this general aim may be specified further. Since atomic
spectrometry permits the selective determination of one
or more elements in a complex matrix, sample
pretreatment can frequently be simplified to the mere
dissolution and automated presentation of samples with a
sample changer’. Still, this ignores the necessity in AA
and ICP analysis of converting solid samples into
solutions. Indeed this step in the analytical procedure has
hardly been automated yet and often consumes time and
labour. For AA-analyses the problem is complicated by
the limited dynamic range of the method, so that different
ditutions are frequently required for various elements.
This area has also been neglected, since AA has long
been considered a single-element technique. Even then,
samples of widely varying composition might benefit from
an automatic dilution device.

The next step is data acquisition. Let us first consider
the single-element AA-instrument and the multi-element
direct reader for AE. In gither case the wavelength(s) are
preset and fixed. Data acquisition then seems to be simple
with only the period of data collection to be specified.
However, the subsequent need for background
correction requires at least a rapid switching from one
wavelength to another. In the AA instrument this may be
done by incorporating a deuterium lamp or — in the future
— employing the Zeeman effect®. in the direct reader we
find spectrum shifters such as a movabie entrance slit or
an oscillating quartz plate. As we shall see, the extent of
the spectral shift is by no means unequivocal.

The major problem, however, is the conversion of the
primary intensity or absorbance to an analytical
concentration. In AA calibration curves are seldom linear
and must be adapted to an empirical polynomial since the
reasons for non-linearity are manifold and only
approximately described by appropriate expressions 58,

could

induce a weight loss.

showed that coronary arteries of

Running (Cont}

If one considers an hour's run, up
to 1000 kecal, mainly of fat, are used
up. This couid be a significant
proportion of the day's energy
requirements of, say, 3000 kcal, and it
would be easy to see howacombined
programme of running and dieting
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Unfortunately those who need to diet
maost find running hardest.

The beneficial cardiovascular
effects of running have not yet been
proved or disproved, as no large
group of people have been doing it
for a sufficiently long time, although
heart attacks are rare in marathon
runners and common in sedentary
occupations. Reports have come in
regarding post mortems, which

runners who died of non-cardiac
causes are "'as clean as a whistle” due
to the protective action of the high
density Ilipoproteins mobilized in
running.

Another group of people who have
similar vessels but are not so
fortunate are skid row alcoholics,
where protection is a resuit of
increased synthesis of high density
lipoprotein by alcohol!
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Moreover, a warning device must be included to guard
against too high a signal. Good linearity and an extended
range is one of the claimed assets of ICP-AES but here,
too, exceptions occur and the dispute between linear or
dc»lub:jos:7 logarithmic calibration curves has not yet been
solved’.

The next question concerns the stability of the
instrument, because this determines the frequency of
recalibration. Certainly, the instrument requires
recalibration each time it is restarted. How long the
calibration can be trusted is a matter of dispute. The type
of element, the nature of the samples and the quality of the
instrument contribute to the result. Direct readers may be
equipped with automatic cecrrection for variations in
ambient temperature. The smafler and more robust AA-
monochromators do not seem to suffer from wavelength
drift. On the other hand, drift may also arise from variable
sample aspiration and from changing source conditions,
such as flame composition in AA and RF-power in the
ICP. Possibly, such phenomena could be corrected by
ratioing to a reference line of the argon carrier gas, but
such attempts have not been very promising.
Consequently, recalibration is either left to the discretion
of the operator, requiring at least periodic supervision, or
performed at rigid time intervals. It is then relatively
simple to instruct the computer to correct for drift by
executing a linear interpolation between two successive
calibrations. Although this negates the influence of drift, it
would be much more proficient if the change in
calibration signal were used to restore the instrument to
its original operating conditions. Such a feed-back
system obviously requires control of the instrument
parameters, such as wavelength setting, gas flow rates,
RF-power, hc-lamp current etc. The topic of instrument
control will be treated in the next section.

The final aspect of data handling is the execution of
interelement corrections. In as far as the presence of
concomittants gives rise to physical or chemical
interferences, the subject can be readily dismissed.
Although such interferences undoubtedly exist in both
AA and ICP-AES, there is no equivalent in either
technique of the elaborate, successful correction
programmes developed for X-ray fluorescence
spectrometry. The reascon is not the absence of computer
facilities, but a lack of physical understanding of the
nature and the extent of the interelement effects. The
internal standard principle, so successful for arc and
spark spectrometry, offers no improvement in AASE orin
ICP-AES®. Therefore, up to now, interelement corrections
have been restricted to spectral interferences
encountered in the ICP. Both on-line and off-line
corrections have been applied. On-line corrections at
fixed wavelength use the empirical expression’®

1 = 1 + E(‘ N SR )
Icorr Imeas (1 13 J

where c¢j is the concentration of the interfering element.
Obviously, the procedure is iterative and requires
measurement of all potential interferants. Moreover, the
correction coefficients @ij must be predetermined.
Understandably, it is only utilized in direct readers, where
it avoids the need for wavelength shifting. One further
advantage of on-line measurements is the possibility of
correcting for line-overlap.

This opportunity is not available in off-line
corrections, where the gross intensity of the analyte
wavelength is corrected for the background intensity at
one or other side of the line. Because the potential
interferants need neither be measured nor known, the
technique offers an obvious advantage for unknown
samples and programmable monochromators directed at
a few spectral iines. However, the position of the
background reading remains critical, especially if the
background is structured. This observation is the more
important in direct readers, where the spectrum shifter
applies asingle, preset wavelength variation to all spectral
positions.

In conclusion, it can be said that data collection and
handling in atomic absorption and emission spectrometry
is currently restricted to the basic operations of spectral
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correction and calibration. True interelement corrections
and drift detection are not even considered, due to a lack
of understanding the fundamental processes in the
atomization sources.

Instrument Control

Even when operated at fixed wavelengths an
elementary form of instrument surveillance must be
included if the instrument is to run unguarded. For
example, it must be periodically verified that the gases are
flowing, the hc-lamp is burning, the photomultiplier is at
high tension, etc.

Much more sophisticated instrument control is
required, when we exchange the rigidity of data collection
at one (AA) or more (AE) fixed wavelengths for the
flexibility of measurement at variable wavelength. It is in
this area that AA and AE spectrometers are currently
showing most progress. Sequential multi-element, i.e.
multiwavelength AA instrumentation was heralded by the
Jarre!l Ash model 850 and improved by the Perkin Elmer
model 5000. The latter instrument incorporates not only
automatic wavelength selection, but also adjustment of
flame gases, lamp current and gain, allowing separate
optimal conditions for up to © individual elements'
Undoubtedly, this form of automation was forced upon
AA-spectrometers by the growing competition of the ICP
with its inherent multi-element capability.

In retrospect, wavelength selection is fairly simple in
AAS. The unique, intense hc-line is readily isolated from
its few neighbours with a medium sized monochromator
equipped with a stepping motor to turn to the desired
wavelength'® '+, Naturally, the programmable
monochromator was also considered for possible use in
ICP emission spectrometry. With its wide dynamic range
and relative freedom from chemical interferences’s, the
ICP is a natural choice for the analysis of unknown
samples. It has become obvious, however, that the
complexity of the ICP-spectrum does not warrant the
prescription of a unique spectral line for each element,
The risk of spectral overlap is too great, so that the
wavelength of choice for a particular element depends
also on its matrix. This observation rules out the use of a
direct reader and explains the need for the flexibility
provided by the programmable monochromator.
Unfortunately, a dilemma arises.

The medium sized monochromator, found so useful
in AAS, may not provide sufficient resolving power to
isolate the desired analyte line in a complex spectrum. On
the other hand, a monochromator of higher. resolving
power is delicate to tune mechanically. Moreover, in
either case emission spectrometry suffers from a
disadvantage not encountered in atomic absorption: the
analyte may not be present in a particular sample, in
which case the monochromator looks in vain for the
requested spectral line.

At present, the dispute remains undecided. If speed
(and hence minimal sample consumption) is essential,
the medium sized monogchrgmator should be preferred.
Its robustness and fair spectral band pass allow it to be
instructed to proceed directly to a prescribed wavelength
and start data collection there. The risk of insufficient
resolution may be reduced somewhat by including
measurements at alternative wavelengths, but at the
obvious cost of time. The high-resolution
monochromator is usually instructed to proceed close to
the desired spectral line and then scan slowly and in small
steps over the line. This takes more time, but guarantees
data collection at the peak intensity.

Possibly, the mechanically scanning
monochromator represents only a passing phase in
computerized wavelength control. Alternative systems,
such as IDES™ ", photodiode arrays '® and vidicon tubes™
have been described for atomic spectrometry, but must
be further developed before they meet the requirements
of analytical practice.

Wavelength selection is, of course, only one aspect of
instrument control. The possibility of re-optimizing other
instrument parameters during the time needed to proceed
from one spectral line to the other has been included in
the automated AA-instrument. [t is hoped that the
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AA Automation (Cont)

example will be tollowed in sequential ICP-instruments,
because compromise conditions developed for direct
reader-ICP combinations necessarily vield poorer results
than individually optimized conditions®. As remarked
earlier, feed-back control to improve stability might well
be beneficial in both AA and ICP spectrometers.

One area of instrument control merits closer
attention. So far | have not explicitly considered furnace
atomic absorption spectrometry. It is well known that
precise control of the temperature program of graphite
furnaces is an essential requirement for accurate
analyses. Indeed, the exact temperature program
depends not only on the analyte to be determined, but
also on the composition of the sample matrix®'. Level and
duration of the drying and ashing step influence the
precision of the result and relax the demands for
background correction.

Consequently, many AA instruments provide
microprocessor control of the furnace heating
programme. It should be realized that mere control of the
voltage or power supplied to the furnace is not sufficient,
because this does not account for changes in the electro-
thermal properties of the graphite tube upon its recurrent
use. True temperature control through thermocouples or
photodiodes is offered in some instruments, but only
during the ashing and atomization step. There remains a
need for measurement and control of the furnace
temperature over the entire heating cycle-

Although some steps have been taken,.development
of instrument contral in atomic spectrometry is not yet
complete. Whereas data handling is hampered by a lack of
fundamental understanding, instrument controlis mainly
limited by hardware problems. Mechanically precise
wavelength drive, stable power supplies and accurate
furnace temperature sensors are needed to further
develop the control functions of an automated
spectrometer.

Optimization And Decisions

It should be realized that the instrument automated to
the above stages still does no more than faithfully carry
out the instructions provided by the operator. The simple
command “determine these elements in this sample” is
not sufficient for a computer. It must be translated by the
operator into specified experimental conditions
(wavelength, gas flow, power etc.) that the instrument
may then control. In the same way, the operator selects
linear ground and inter-element correction etc.

The entire area of decisions, from the selection of
appropriate conditions to the acceptance of an analytical
result, is very exciting but also largely unexplored. The
major problem is the formulation of algorithms that
describe the mental processes of the operator. Previous
analytical procedures and basic acceptance criteria may
be entered into the computer memory. However, the often
intuitive approach and the experience of the analyst are
very difficult to formuiate. One advantage of any attempt
towards automation in this area is the necessity to
objectively describe such processes.

A few initial steps have been taken. Most automated
instruments provide facilities to store and recall several
analytical procedures. Simplex and other optimization
programmes have been used successfully in atomic
absorption®®? and |ICP emission spectrometry?. Warning
signals against too high absorbance readings for either
analyte or background are incorporated in many AA
spectrometers. There remain, however, at least two areas
where computerized decisions would be extremely
helpful.

OCne is the selection of a suitable wavelength in ICP
emission spectrometry. As has been remarked above, the
most sensitive line of an element may not be suitable fora
particular analysis, because it is overlapped by a spectral
line of another sample component. In principle, it would
be easy for a computer to detect the presence of a
possible interferant, consult a library of interfering lines
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and compare their wavelength separation with the
spectral bandpass of the spectrometer. Unfortunately, tpe
available listings of |CP spectra are far from complete®2,

The other challenge is the choice of an appropriate
temperature program in furnace atomic absorption
spectrometry. It is well known that especially the drying
and ashing step of a heating program must frequently be
adapted to a particular sample®. Although the
optimization procedure is straightforward?, the goal of
the optimization is less easily defined. Reduction of
background, prevention of analyte losses and acceptable
precision should all be observed.

Conclusion .

The discussion of automation in atomic spectrometry
has intentionally been kept general rather than
exhaustive. The present state of the art has been sketched
in broad lines with reference to atomic absorption and
ICP atomic emission spectrometry. The future challenge
of automation resides not so much in the development of
refined computer programs, but in the formulation of
basic algorithms. In turn, these depend on a better
specification of our analytical goals and an improved
knowledge of the fundamental processes in our
atomizers. And finally, the task of the computer
programmer would be much relieved by improved
instrumentation.
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Chemistry In
The Energy Field

Condensation of an address given
to the Wellington Branch, NZIC,
by Energy Minister, Hon. W.F,
Birch, in April

The early 1970s saw the world
embroiled in debate about the possibility
of natural resource depletion causing
physical limits to growth, We understand
better now the limits of the world's natural
resources, that NZ is one of the more
fortunate countries particularly where
energy resources are concerned, but that
the cost of resource extraction is likely to
escalale. In addition, oil, which has
established itself as the traditional and
low-cost source of energy, particutarly for
the transport sector, can be seen today to
be especially vuinerable to interruption in
supply through accident or political
action.

In common with other oil consuming
nations, NZ is faced by the spectre of an
energy source thatis unreliable in terms of
both price and continuity of suppiy. This
unreliability puts continuing pressure on
the country’s external balance of
payments and acls as a component of
inflation. Even more important in the long
term is that oil no longer has the capacity
to maintain the growth patterns and
energy needs of the industrialised world.
Onme of our primary goals, theretore, in
enerdy policy is to reduce our
dependence on imported oil by a two-
pronged effort —on the one hand,
promoting conservation measures and
demand restraint and, on the other,
substituting indigenous sources of
energy.

In the substitution area, important steps
have been taken, including the
programme to have 150,000 vehicles
running on CNG by the end of 1985 and,
recently, the formalising of a jointeffort by
NZ and the Mobil Qil Corporation to
develop a synthetic petrol plant, using
Maui gas as a basis for manufacturing a
third of our motor gasoline requirements.
The methanol to gasoline or MTG process
is a fine example of how chemistry can
dramatically affect the choice of synthetic
fuels options. The key to the Mabil
process is the specific zeolite catalyst type
which is capable of selective and efficient
conversion of chemical compounds. The
Mobil catalyst has also provided a big
stimutus for looking at the possibility of
developing and meodifying catalysts for
the purpose of producing specific fuel
products.

The Government's recent decision to
proceed with a stand-alone methanol
plant, initially producing tor export, leads
to way to a whole new field of prospects.
Studies by the Liguid Fuels Trust Board
(LFTB) have shown the possibility of a
viable industry producing acetic acid and
vinyl acetate for export to Pacific markets.
The principal role of vinyt acetate is in the
production of emulsions for the coatings
industry, but it can also be used for the
manufacture of emulsions in the
adhesives, paper and textile industries.
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Shortfalls in the regional market supply of
methanol are estimated to grow to over
100,000 tonnes/year in the 1990s and NZ
should therefore give consideration to
setting up an industry to supply both the
local market and this developing export
demand.

Another likely basis for an industrial
chemical development is ethane,
extracted from the Maui gas stream. The
ethane would be steam cracked to
produce ethlyene of very high purity for
pelymerization to polyethyiene.
Production of methanol atso opens up the
possibility of manufacturing MTBE
{methyl tertiary butyl ether) as a substitute
for the lead currently used in upgrading
the octane rating of our petrol. The
prospects of new industries based on
methanol derivatives may well see the
realisation in NZ of the “exploded
pharmacy' concept of chemical
developments. It should be kept in mind
that the domestic market will be the most
profitable market for the chemical
methano! produced, and the manufacture
of 400,000 tonnes/annum from this plant
will provide unprecedented possibilities
for a range of new developments, all of
which will require a substantial input from
scientists with a chemistry background.

New Zealand's very large reserves of
recoverable coal raise the obvious
prospect of their use as a long term source
of liquid fuels — either as an alternative to,
or in parallel with, biomass. We know in
general terms that coal can be processed
into liguids by pyrolysis, by
hydroliquefaction, and by gasification
followed by synthesis. A big research and
develiopment effort, involving the Coal
Research Association, the LFTB, Ministry
of Energy (newtechnoiogy), DSIR and the
universities, is being mounted to ensure
that we are not forced to rely solely on
overseas technology and advice for new
directions in energy. We will need to
evaluate which of the processing routesis
most suitable taking into account the
nature of our coals, economics and the
availability of our technology.

Many people think that alcehols are the
fuels of the future — and there are good
reasons for thinking this. It seems
probable that it will be cheaper to
synthesise methanol by way of coal
gasification than to produce pyrolysis
hydro-liquefication, or Fischer Tropsch
products. Furthermare alcohols are
excellent fuels in  engines specially
designed to use them and the alcohol
route from coal is compatible with the
production of alcohol from biomass. The
production of methanol from coal would
also allow the continuation of any
industries which develop based on the use
of methanoi produced from Maui gas. At
this stage it is too early t6 make a definite
commitment to alcoho! fuels alene and
work will be done on hydro-liquefication
and on the Fischer Tropsch synthesis. |
understand Otago University is
particularly interested in Fischer Tropsch
work. We shall naturally follow keenly
progress elsewhere with the
commercialisation of synthetic fuels
technologies from ¢oal, and we can be
gratetul for the breathing space afforded
us by our opportunity to make the much
easier and cheaper conversion from
natural gas.

The involvement of chemistry in the
energy field is by no means limited to the
areas | have mentioned. It has a role, too,
indetermining the nature of gas fields, in
the investigation of the use of blended
fuels, in the monitoring and investigation
of the effects of additives in fuels and so
on. Much interest continues to be shown
also in the prospects of hattery-electric
vehicles and chemistry will doubtless play
an important part in improving battery
technology and helping to overcome the

present limitations in this form of
transport,
On the energy front, particularly,

whichever way one turns, there is a need
for new technology, new answers, a new
effort and inevitably the solutions will
involve the discipline of chemistry.

In the tonger term the Governments
moves o encourage private sector
interests into fuel ethenol production may
come to be seen as no less important. The
biomass route to production of such fuels
covers a wide range of chemical activities.
A pertinent example is fuel ethanol
production based on sugar beet, in which
three distinct phases may be defined —the
growing of beet, its processing into
ethanol, and utilisation of ethanol as fuel.

In the tirst phase, itis necessary toknow
what the “fermentables” yield will be and,
because sustainability is important with
energy farming, there is an ongoing need
to monitor the nutrient depletion of the
soil and the uptake of trace elements.
Similarly, in the second phase — sugar
extraction, fermentation and distillation —
various chemical analyses are required if
the processing to fuel is to be eticient and
quality control maintained. Some of the
wastes from ethanol production may well
yield useful compounds on detailed
examination, compounds which might be
of significant value and capable of
substantially improving the economics of
the total operation.

In use as a fuel, ethano! will need to
meet specifications which, of course, will
constrain to some extent the operation of
the processing plant. An example is the
expected limitation of acidity which, if not
controlled, can be a cause of serious
corrosion in carburettors and fuel pumps.
The praduction of alcohols from wood or
other feedstocks raise similar questions. It
can be seen, therefore, that a fair amount
of analytical chemistry retated to process
control is called for and, perhaps even
more importantly, that there is also a need
for investigations into the biochemistry of
the process.

The new opportunities will place
responsibilities on  your Institute to
anticipate expanding requirements for
training, to adapt existing courses to suit
the needs of new industries for scientists
and technicians. The 1980s will be a
decade of change and challenge in which
all New Zealanders will be involved. | trust
that your profession will reach out and
meet these challenges.

Fisher & Paykei Industries Ltd has
registered a new subsidiary, Micro-
computer Eiectronic Co Ltd., to provide a
marketing and service function in the
micro-computer and electronics fields.
Peter Walts, formerly marketing director,
W & K McLean Ltd., has been named
managing director.
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Analysis Of Wool Glass
By Atomic Absomption
Spectroscopy

Ms. Lin Drake,
AHI Technical Centre, PB Auckland.

The analysis of any glass may be performed by various
wet chemical methods, by X-ray flucrescence
spectroscopy or by AA spectroscopy. The wet chemical
methods are time-consuming, tedious and sample loss
may be significant. X-ray fluorescence requires carefully
analysed primary standards for the calculation of
appropriate matrix correction factors and, in any case,
most laborateries will not be able to afford the
instrumentation.

AA spectroscopy offers a rapid and reliable means of
analysing nearly all elemental glass components except
for a few light etements such as O, H, F, S and Ci.

Wool glass of the type produced in NZ contains 11
elements (expressed as oxides), 10 of which can be
analysed by AA. Typical wt% values are:

Si02 —61.0 Fe203 — 0.30 Ti02 — 0.15
Al2Q3 — 3.6 CaD— 79 MgO — 3.7

Na2Q — 15.3 K20 — 0.30 B203 — 4.8

S03 — 05 BaO — 23

The viscosity of wool glass is critical for the
processing of fibres at a desired operating temperature
because it affects the ability to draw or spin fibres. The
fibres are drawn or spun through a titanium ‘colander’, a
flat disc with holes of the order of 7 um and vertical sides
— with fibre size determined by changes of the disc. Too
high viscosity prevents drawing of fibres through the
holes, while too low viscosity causes thin fibre varying in
diameter and lacking in desired properties. High silicon
and aluminium levels increase the viscosity, while high
barium, potassium, sodium and calcium decrease it. The
most significant parameters are Si and B levels and,
hence, analyses of these are most important.

The dry raw materials are mixed in about 1 tonne
batches and fed into the furnace where they are fused
during their passage through the molten furpace
contents. Recycled window glass constitutes a major
portion of the batch and represents a good, cheap source
of ‘cullet’ {recycled glass). The composition of this cullet
is not exactly that required for glass wool and batch mixes
must be adjusted to compensate. Use of cullet enables
both cost and energy savings and is necessary to assist
fusion of the feldspar and other minerals comprising the
remainder of the batch mix. Feldspar, soda ash, borax,
barytes, limestone and either magnesite or dolomite are
the usual constituents. Feldspar and borax levels are the
most frequently altered constituents of any batch mix to
control Si and B levels.

Although Mg and Ba levels have no effect on glass
viscosity, the combined CaO/MgO must be less than
10.5% wt/wt and a sufficient level of BaQ must be present
to prevent devitrification.

= |
Lin Drake is the analyst of AH!
Technical Centre, Auckland, She
was born and educated in Rangiora
and graduated B.Sc. (Hons) from
the University of Canterbury in : .
May, 1971. While working in the i
Chemistry Department at Sydney i ) i~
University, she completed a M.Se¢. £ NN

N + 3 N . ‘
in nuclear magnetic resonance spactroscopy. in Decem
ber, 1978, she returned to NZ and was appointed to her

present position in Aprif, 1979,
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For chemical analysis, a glass sample is decomposed
by suitable means eg aqueous HF or fusion with NaOH,
Naz2COa3 or LiBOz2, dissolved and diluted with an aqueous
sclvent known as the ‘matrix’. The matrix generally
contains chemicals whose purpose is to suppress inter-
and intra-elemental interferences within the flame.

Most of the dissolution methods known contain
disadvantages for the wool glass analysis. Fusion
mixtures introduce an element for which an analysis is
required {Na or B). High temperature, open-container
HF/HCI dissolution causes loss of volatile silicon and
boron halides and sealed container HF dissolution
methads contaminate the sample with boron, added as
H3BO3 to complex elements farming highly insoluble
fluorides. A separate sample is, therefore, required for
boron analysis from which the insoluble fluorides are
removed by filtration.

Two types of matrices are possible for HF dissolution
procedures: a fluoroboric acid-boric acid matrix and a
highly acidic matrix {2.8M HF, 0.8M HNO3)} containing
only sufficient boric acid to complex the insoluble
fluorides. The disadvantages of this matrix are obvious —
the solution is highly corrosive, requiring the use of
polyethlylene pipettes and volumetric flasks. Even with
the use of a corrosion resistant nebuliser, corrosion of
parts of the burner chamber may occur and there exists a
constant hazard to the analyst. The fluoroboric acid-boric
acid matrix allows volume measurements in calibrated
glassware without significant contamination and, in the
concentrations of HF used, is less hazardous to the
analyst.

After experimenting with dissolution procedures, it
was found unnecessary to use a raised temperature to
achieve solution of the glass thereby avoiding loss of SiF4
and the following procedure was established:

A sample of the wool glass (received in solid form) is
pulverised in a tungsten-carbide vibratory grinding mill.
0.25g of glass is placed in a polyethlylene bottle, sfurried
with 2-3ml distilled water and, over 5 minutes, 11ml 49%
HF is added. The bottle is capped between additions and
swirled. After a few minutes for digestion 5mlconc. HNQO3
and 1ml conc. HCI are added, the bottle is re-capped and
swirled occasionally until the glass dissolves (generally 5-
10 minutes). 25ml distilled water is then carefully added
followed by 4.4g H3B03 added over several minutes. The
bottle is swirled until the solution is clear, diluted to 250ml
in a volumetric flask and returned to the plastic bottle.

Two dilutions are then made: 25mtinto 100ml (1:4) for
Si analysis and 1:100 (with the addition of 300 ug/ml Lior
K and 3000 pg/ml Sr or La) for Mg, Ca and Na.

The glass digest for boron analysis is performed at
elevated temperatures (90° C) allowing SiF4 to escape and
using silica flour to complex excess HF after digestion of
the glass sample. Insoluble fiuorides and excess silica
flour are removed by filtration. As boron is not subject to
substantial chemical interference, no additions to the
matrix are necessary. A sample size of 6.25g digested with
10ml Hz0, 2ml HNQ3, 7ml HCI and 13ml HF, provides
adequate boron levels after dilution to 250ml.

The sample of the unknown wool glass is then
analysed against a wool glass of known composition
which has been dissclved in the same manner and is
subject to the same matrix interferences. Use of this
standard glass renders the preparation of complex
standard solutions unnecessary.

A Perkin-Elmer AA 5000 Spectrophotometer with
corrasion resistant nebuliser and hollow cathode lamps is
used for the analyses of the glass solutions. This
instrument is completely microprocessor-controlted,
offering many advantages to the chemist. The instrument
contains a motorised, 6-lamp turret and full instrumental
conditions for the analysis of 6 elements including pre-set
flame conditions on the automatic gas control box are
retained in the instrument memory. The memory is
extended with a magnetic card reader accessory which
loads or stores the entire block of programmes. Operation
is, therefore, possible by persons with minimal training
providing that the instrument is pre-programmed by a
skilled operator for any particular analysis.
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A Hewlett-Packard 9815A mini-computer is
connected to the instrument via an RS 232C interface,
which provides data print-out capabilities and infinitely
extends the programme storage capabilities. The wool
glass analysis thus requires either the loading of 2
magnetic cards or 2 programme blocks from a data tape to
complete the analysis.

A combination of single and multi-element lamps
allows full use of the turret to be made without changing
lamps and the instrument's sensitivity allows all elements
to be determined using the nitrous oxide (5em) burner
head, thus shortening analysis time. The instrument's
microprocessor allows accurate single-standard
calibration in 'Concentration’ mode provided the element
concentration is in the linear range; two- or three-
standard calibration altows extension of analyses beyond
the tinear range for any element.

To complete an analysis by this AA, the untrained
operator need only load a card and push three buttons on
the instrument during the analysis: Flame On/Off,
followed by {n =1 to 6) RCL — this instruction causes the
AA to set up for each of six programmes in memory.
Wavelength selection is of the strongest signal within plus
or minus 0.2nm of the programmed wavelength.
Subsequent lamp and flame changes occur automatically
as each programme is recalled and standard and sample
concentrations are printed on the HP 9815A printer.
Extension of analyses has been made possible by the
purchase of a microprocessor controlled auto-sampler,
which allows the analysis of up to 50 samples for 6
elements, without attention from an operator other than
loading programmes and samples and initiating the
analysis cycle. Although there is a restandardise facility, it
cannot cope with matrix changes during each programme
unless standards are of identical concentrations.
However, it is invaiuable for repetitive multisample
analyses which can be performed on the same solutions.

Other invaluable microprocessor controlled
functions are the instrument's safety features (automatic

The author and Dr D. Bryant with the Perkin-Elmer AA-5000
spectrophotometer

pressure and flame sensing, burner head differentiation
and burner drain sensing) for which non-compliance
causes automatic flame shut-down, rapid and simple
optimisation procedures (such as nebuliser adjustment
and lamp alignment) using photomultiplier gain digital
readout and average, coefficient of variation and standard
deviation facilities.

In conclusion, purchase of a fully microprocessor
controlled AA enables an important and necessary
analysis (wooi glass) to be performed by a relatively
unskilled operator with no decrease in accuracy and in
minimum time,

{
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Laboratory
Equipment.

A new generation of Radiometer equipment for your
laboratory. New, easier to read pH Meters, new Auto- \
burettes with optimally protected burette assembly and /
stopcock, a new trace metal analysis system and new
muitiple-use fitrators.

All with modular design that gives you flexibility or
dedication 10 specific tasks. With ease of operation to
save time and money. And, accuracy that provides
you reliable data.

(A) The 185820 Trace Metal Analysis System
detects Pb, Cd, Zn, Bi, Ti, In and Hg in
quantities as small as 0.2ug/1.

(B) The PHMBZ Standard pH Meter and
the PHMB4 Research Model for pH,
pX and mV measurements. Both, ideal
compliments to our titration systems.

{C) The COM3 Conductivity Meter that is a
natural for measuring LC separations.

(O) A wide selection of electrodes and our
exclusive Selectrodes®, in all styles and sizes.

{E) Just one of our many Titration Systems is the
RTS822 Recording Titration System.

(F) The all new ABUSBD Autoburette. The micro-
processor conirolled, precision automatic burette
with fully enclosed, two-in-one burette assembly.
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self. For free literature or a personal demonstration,
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Cleveland, Ohio, 44145, (216) 871-8900. aQ
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Computers And Laboratory Instruments
In Chemistry Division

P.P. Williams

ABSTRACT

A brief account is given of the use currently being made of
/aboratory instruments interfaced to a variety of computing
devices in Chemistry Division, DSIR.

Although the word "microprocessor” is still quite new
to most people outside the computing field, it is already
becoming difficult to define the meaning of the word with
any exactness. Devices which can be called
microprocessors come with a variety of capacities,
capabilities and powers, so that the differentiation from
mini-computers, at one end of the range, and pocket
calculators, at the other end, becomes difficuit even to
perceive, and aimost impossible to define. When devices
of different ages are compared, and it is realised that the
best programmable pocket calculators of today are nearly
as powerful as (and far more “friendly” than) the large
computers of the early days, the distinctions between
micro-, midi- and maxi-processors become even more
blurred.

Through the 1970’s, Chemistry Division bought or
assembled several items of equipment in which
computing devices of varying complexity were closely
associated with laboratory instruments. The name that is
given to the processor is unimportant; the enhanced
power and convenience of use that it confers on the
laboratory instrument can be very significant, and often
relatively inexpensive. The computing device in any
application may either be “"passive”, in that it simply
accepts and processes data coming from the instrument,
or "active”, because in addition to accepting data, it also
influences the operation of the instrument.

Historically, the first instrument of this type installed
in Chemistry Division was a Hiiger d-circle X-ray
diffractometer for single crystal structure work. The small
PDP-8 in this instrument performed an active role, and
despite its high price at the time, presented the most
economical means of controlling the large number of
operations required of the instrument in the course of a
single experiment. This instrument was one of three
installed in NZ at about the same time. it soon became
evident that, in addition to advantages of economy, the
marriage of computers to instruments provided
substantial advantages in flexibility and versatility and, by
the end of the first year, all three laboratories had
modified the standard software in different ways to suit
their own experimental procedures. In Chemistry
Division, the experience gained through operating, and
modifying, this equipment had a significant effect an the
introduction of more equipment of this type.

Peter Wiliams was educated at
Te Aute College and Auckland
University where he graduated
M.Sc. with first class honours in
1954. He went 1o Dominion
Laboratory (now Chemistry
Division} in Wellington to work
with I.K. Watker in physical chem-
istry. Subsequently, he worked on
X-ray crystalfography at Cam-
bridge University, gaining a Ph.D.
in 1961, and on the structure and
chemistry of cementitious minerals at the University of
Aberdeen in 1967 while holding a Nulfield Travelling
Feilowship. He is now a Group Leader of Chemistry
Division, DSIR.
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A minor, but formerly irritating, chore performed in
the Pharmaceuticals Section of the Division is the
measuring of medicinal tablets to ensure that mean tablet
weight, and deviations from the mean, meet a standard
laid down in the British Pharmacopoeia. The standard
requires 20 tablets to be weighed individually, and
statistics to be derived from the results. Not only was the
job boring and deadly dull, but the statistics derived from
only 20 measurements were of very doubtful value. To
improve the situation, a balance with a digital output was
interfaced to an elderly Hewlett-Packard programmable
desk calculator. The calculator functions in a passive
mode, and requires the analyst to drop tablets one at a
time into a previously tared beaker on the balance pan.
Mean weight, standard deviation, skewness and kurtosis
of the distribution, and information about outlying
measurements can all be obtained as soon as the last
tablet hits the pan. Statistics from 100 tablets can now be
obtained in under 5 minutes — and the staff enjoy their
work.

The “friendliness” of desk calculators makes them
very useful for this type of application, while retaining all
their normal powers and uses. In the atomic absorption
spectroscopy laboratory, a Hewlett-Packard model
9815A calculator has been interfaced with an AA
instrument to expedite semi-routine analytical work.
Again, the calculator performs a passive role, and is used
by the AA operator as an extension of the normal
operating console. In addition to performing the normal
calculations for standardisation and interpolation on
linear calibrations, the calculator will accept data from the
instrument and set up corrections for stray light,
curvature and drift, will accept data from samples to be
averaged, and assist tn performing analyses by flame
emission spectrometry. This equipment is in almost
constant use by many different operators who find that
use of the calculator increases throughput, reduces the
chances of incorrectly recorded results, and reduces the
amount of operator labour for each anaylsis.

The most ambitious project in the Division using
processors linked to instruments is operating in the blood
alcohol laboratory. In this application, a mini computer in
a passive role accepts data from five gas chromatographs
simultaneously. Although the processor for this job is
much larger than the others described, and uses a
sophisticated operating system, most of its capacity is
devoted to file handling, and the clerical organisation
required for sample identification and report generation,
50 that the analytical function per se is only a small part of
the total operation. Apart from integrating peaks and
performing the arithmetic needed to calculate alcohol
concentrations in blood samples, the processor assists
the analyst by maintaining records for all the samples
currently being analysed {which may be as many as 130},
checking the agreement between duplicate samples,
ensuring that results from alcohol standards are
consistent and reliable, and warning the analyst if the
results indicate that a gas chromatograph is
misfunctioning.

Some highly automated items of equipment with
built-in processors have been purchased recently,
inctuding an HPLC, used mainly for analysis of illicit drug
samples, and a Fourier Transform NMR. In both of these
instruments, the processor actively controls the operation
of the instrument, thus contributing to analytical stability
and ease of use. Small processors are also builtin to some
of the remarkably powerful integrators being used in
conjunction with chromatographic techniques. These
clever little devices are enhancing the analytical and
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Application of
Microprocessors
In Chromatography

T. Vine, Perkin-Elmer Australia

Entirety new possibilities for analytical
instruments have been provided by the
availability of reliable and reiatively
inexpensive microprocessors, The
obvious improvements include improved
and expanded parameter entry and status
readout via tapes, keyboards,
printer/plotters, ete. It should be realised
however, that replacement of
conventional switches by akeyboard does
in itself not improve instrument
performance. Microprocessors require
substantial human engineering to apply
and utilise them in a logical manner if an
improvement in instrument operation and
performance is to be achieved.

The most substantial advantage that
microprocessor control provides, derives
from the intelligence and decision making
capability available through micro-
Processors.

Digital control makes it possible to
dedicate logic and arithmetic to an
increasing number of functions.
Arithmetic capability, as well as providing
data processing, can utilise available
memory to storereferencevalues far more
accurately than a stored voltage, and then
intelligenily check the entered
parameters. |logical entries are
recognised, rejected and indicated to the
user. It can detect and remember
deviations from set peints as mighi occur
if the carrier gas supply were depleted and
report these deviations at an appropriate
time. The analyst cannot afford to stand
by the instrument, continuously
monitoring meters and gauges, but the
microprocessor can; accordingly, itlabels
faulty analytical results as such.

Cne can effectively interact with the
system via the microprocessor's
calculative ability in order to determine
the elapsed time of any segment, and any
deliberate: “real time" changes can be
remembered and reported to the user at
an appropriate time. Since the internal
clock in the microprocessor as a time
shared digital display are readily
available, one can provide features such
as continuous readout of time and/or
selvent temperature functions either as an
aid in method development (retention
times, solvent strengths or elution
temperatures) or as diagnostic tools.
Finally, since the microprocessor is not

busy all the time, one can use it at
essentially no extra cost for such features
as digital stopwatch, eg for use in flow
measurementis. -

As Gas and Liquid Chromatographs
become more versatile and offered the
user a larger number of variables, they
became more complicated to operate as a
result of the increased complexily of the
instrument controis. Now, the availability
and proper use of microprocessors
permits the reversal of this trend and
significantly reduces the complexity of
instrument set up. The so-called teaching
machine concept is used in both Gas and
Liquid Chromatographic instrumentation
and here the instrument itseli asks
questions in a logical sequence and
demands appropriate logical answers as
inputs.

The teaching machine concept can be
applied in two different ways, both of
which are commercially available. The
first method utilises an intelligent
keyboard, and this system is used on both
the Perkin-Elmer Sigma 2B Gas
Chromatograph and Series 3B Liquid
Chromatograph. The keypanel consists of
a numerical keyboard, and a function
keyboard. The function keys have a dual
function of setting actual parameters, or
maonitoring actual values. Values for both
are displayed on the instrument's inbuilt
digital display. Values for every parameter
may be modified independently, or
alternatively by using a "set-up"” mode, an
entire programme can be set or checked
in logical sequence.

Every value in the programme must be
either accepted by pressing an entry key,
or altered by entering a new value, whilein
this mode. Validity of every value is
checked in this way. Both instruments
also include a synoplic display which
indicates the status of the programme
during running and, as previously stated,
actual and set values can be checked
during the run. The second method
utilises a data processing stand-alone
console, consisting of a high level
computing system, printer/plotter and full
ASCIl keyboard. This keyboard applies
the teaching machine concept toc both
instrument control and data processing
and prompting is by means of the
printer/plotter and built-in digital display.

This process is used by the Sigma 10
Chromatographic data system, which is
suitabte for simultaneous controi and data
processing of both Gas and Liquid
Chromatographs. As well as control, the
Sigma 10 can plot chromatograms and
simultaneously process data from 4 of a
total of 10 possible inputs by means of a
time sharing system. The lower cost ofthe

Tim Ving
graduated
B8.5¢c. (Ap-
plied Chem-
istry} from
the Univer-
sity of NSW
in 1964. He o
then worked for 15 years with
BHP at the Port Kembia, Newcastie
and Whyalla steel plants, and the
final 6 years at the BHP Melbourne
research laboratories as the
Materials Analysis Section Leader,
He joined Perkin-Elmear Australia
at the beginning of 1976 and is
currently chromatography
specialist for this company.

present day processors allows the use of
more sophisticated software without
dramatic increases in the cost of the
equipment.

Older systems involving simultaneous
data handling of more than one signal
used a muitiptexing A/D technique. In this
case, the A/D convertor would be
switched from one signal to another,
never allowing it {o look at any one signal
for more than a brief period of time. The
digitized results for the signal consisted of
a series of points, which has to be
reconstructed by the computer into a
continuous signal by sophisticated
algorithms for further data processing.
The signalt fidelity is never as good as the
original. In the technique used in the
Sigma 10, an integrating A/D converter
continuously monitors the signal,
converting the signal amplitude to a
frequency. At the end of a fixed period of
time, 1/30th of a second, all of the counts
accumulated during that time interval are
dumped from the temporary A/D buffer
and form the value associated with a
single area slice. The enormous
advantage of this slice technique over the
point-by-point sampling technique, is that
during this small time interval, all higher
frequency noise transients are
automatically averaged oul by the
integrating nature of the A/D technique.

The final benefit that microprocessor
controlled instruments provide, is {hat like
their big brothers, they are compatibte
with:

{a) Host computers

(b) Magnetic tapes and punched

cards, and

{c) RS232C compatible devices.

Additionally, they can be programmed
in high level computer languages such as
“Basic".

Computers (Cont)

research capabilities of several
Division.

A link is currently being established between a mini-
computer and a double-bearn MS-30 gas chromatograph-
mass spectrometer system. Initially the role of the
processor will be completely passive, but later extensions
are planned to enabie the processor to control the mass
to a predetermined
programme. The very large quantities of data that stream
from a GC-MS demand the use of a relatively powerful
processor, with large amounts of storage for data files.

Our experience in Chemistry Division has been that
when marriage of a processor to an analytical instrument

spectrometer scans according
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laboratories

has resulted in greater throughput and larger numbers of

in the

analytical results, the next problemis how to organise and
collate the data, derive further results, furnish reports, and
generally make the best use of the extra valuable data that
has become available. It is often possible to use the
processor to assist in this work as well, and in at least one
case, we have found that the benefits from this use of the
processor are even greater than those obtained by using it
simply as an analytical aid. As the use of processors in
conjunction with instruments increases, thus extending
the ability of analysts to process samples and obtain good
results, it seems inevitable that the next major function for
processors to perform in laboratories will be to relieve
scientifically trained staff of the increasing burden of
clerical work which many of them now face.

Chemistry in New Zealand



PERKIN-ELMER BRINGS
YOU SIGMA BASIC...

MORE MEANING FROM
CHROMATOGRAPHY DATA

Ordinary data handling systems for chromatography
can give users the ability to get large amounts of data
from a chromatograph, but not the flexibility to reduce
that data to meaningful information. SIGMA BASIC,
an exclusive feature of the Model SIGMA 10 Chroma-
tography Data Station, provides that flexibility. Imagine
taking standard chromatography data and convert-
ing it into almost any form you need. It's possible with
the SIGMA 10,

IMAGINATION -THE KEY.

SIGMA BASIC lets you use imagination to create solu-
tions according to your needs. You can choose how
much computer power to use, choose cne of many
programs in Perkin-Elmer's SIGMA BASIC library, or
choose to write your own programs exactly matched
to your specific needs. You can call on SIGMA BASIC
to pull you through both routine and special fabora-
tory procedures. And you decide just how far you
want to tailor the results.

GO FROM STANDARD TO SPECIALIZED
CALCULATIONS.

The SIGMA 10, preprogrammed to plot annotated
chromatograms and to integrate the data, provides a
fully-documented quantitative report on a single sheet
of paper for as many as four data channels simui-
taneously.

PERKIN-ELMER

Expanding the world of analytical chemistry.

However often you need further specialized calcula-
tions. A short, simple program written in SIGMA
BASIC makes them possible. You can turn the data
in the typical report into concise, meaningful
information.

Perhaps a graphic presentation of data, such asa
plot of normalized molecutar weight distribution by
gel permeation chromatagraphy, is more meaningful
for you.

Or, you may want a standard compilation of several
runs of data, automatically stored and summarized, to
help you test the validity of your data.

WHAT ELSE CAN SIGMA BASIC DO?

Rarely is the analysis complete after the chromato-
gram is run and the standard quantitative data is made
available. The required information must be extracted
from the data. SIGMA BASIC provides a limitless
combination of ways to unfock this information. For
example, with SIGMA BASIC you can convert molar
quantities in a natural gas mixture into compressibility
factor, gross caloric value, relative density, Wobbe
number, and much, much more.

With SIGMA BASIC, you can operate the SIGMA 10
as atotally automated custom system —the SIGMA 10
can request the information needed to do a specific
series of analyses —in an unattended manner, over-
night or over weekends. You define the precise form
of dialog to match the level of the instrument operator.

FIND OUT MORE. '

L.earn hiow the SIGMA 10 with SIGMA BASIC can
simplify labaratory data handling. Request our litera-
lure describing its long list of benefits.

Ask for a demaonstration.

Warburton Franki Ltd.,
Auckland: P.C. Box 8620,
Ph: 770-924,

Christchurch: P.O. Box 4242,
Ph: 795-966.

Wellington: P.O. Box 30-651,
Ph: 698-272.

C228 For further details, use Reader Service Card



The S8 900 is a high perlormance
Atomic Absorption Spectro-
photometer. Designed as the basic
unit of a tamily of instrumentation.
1t features a high efficiency (in line)
optical system and sophisticated
electronics combined with a
revolutionary Spray Chamber —
burner design.

El

The p¥Hormance of the basic unil is
equal to the most expensive Atomic
Absorplion Spectrophotometers
available, with compactness and
raliability as an added bonus.

The SB 200 with accessories
builds into a versatile and poweriul
analytical tool.

These include simultaneous
Background Correction, Vapour
generation, and a Printer Calcutator
giving on line computational
capacity.

SPECTROPHOTOVIETER

ATOMVIIC
ABSORPTION

COMpPac§size
simple (o use
ghipeifeinanee

EBOS DENTAL & SURGICAL SUPPLIES LTD.

For further information contact: Scientific Products
P.0. Box 68-232 Auckland
Ph: (9) 795-540
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Electron
Microscopy
— A Research Tool
For Pigment
Design, Application
Studies

G. Roy Siddle,
Technical Manager,
La Porte Group Australia

Pigments and pigmented thin films are
an integral part of almost every aspect of
modern life. They are decorative,
protective, sealing, wrapping and often
informative.

The design of modern pigments and
study of their functions in the pigmented
films have progressed beyond the
resolving power of optical microscopes in
many cases.

The main problems with the optical
microscopes in this area are a lower
resclving power of the order 1 micron and
a very limited depth of focus. For pigment
particle work in the submicron region and
for the depth of focus required for surface
studies, we turn to the electron
microscope. Here the resolving powercan
be improved to about 0.0003 microns with
attendant good depth of focus. Among the
electron beam's disadvantages are that
the low penetration means that it must
operate in a high vacuum.

Both types of electron microscope —
transmission and scanning — are used in
these studies. The high resolution
transmission electron microscope is
probably the most versatile. Both,
however, use an electron beam produced
by a hot cathode, accelerated by a
potential of around 100kv and focused by
electromagnetic lenses, as a source of
illumination.

With each type of electron microscope
there are advantages and disadvantages
— the transmission type has high
resolution but will not penetrate opaque
objects, whereas the scanning EM can
examine opaque objects, but at lower
resolution.

Pigment Examination

The illustration shows a titanium
dioxide pigment {120,000 x magnification
on the photomicrograph provided)
without surface treatment. The sharp
clear edges of the particles and the size
range and shape are clearly shown.

Upon subsequent surface treatment the
nature of that treatment will be shown,
whether it is continuous, adherent, tightly
bound, flufty and irregular, amorphous or
crystalline. All this information is vital to
correct pigment design.

Dispersion Within Paint Films

The degree of aggregation, effects of
milling, effects of dispersants, pigment
resin interactions producing flocculation
can all be studied by using the
transmission EM on very thin films
comprising one pigment particte thick
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which are cast by specialist techniques or
by direct examination with the scanning
EM.

For such surface work using the
transmission EM, surface replicas are
made using heavy metal shadowings at
45° to the surface on a film supported on
water soluble PYA. which is carbon

coated also under vacuum before the PVA
is dissolved away.

We, thus, examined a carbon replica
shadowed with an opaque heavy metal.

From such studies on exposure or
weathered film, detailed knowledge is
obtained of the processes of
photochemical erosion under the
influence of UV, moisture and oxygen in
the atmosphere. The photocatalytic
suppression by the surface treatments on
pigments can be studied from this piclure
of the breakdown of films and, thus, more
durable systems researched.

Film forming mechanisms of latex
polymers can be studied and the effacts of
transient plasticizers, time and
temperature on the surface coatings
produced, together with an insight into
‘the dispersion characteristics of the
pigments in such films are all obtained.

From this brief outline of the properties
and applications of electron microscopy,
it wilt be appreciated that the techniques
are varied, the field is large and the
information gained is vitat to R&D in many
areas. :

For the pigment and coatings industry,
the electron microscope has proved to be
of very significant benetit in that so much
of the work is in that particle size range

.where the instrument comes into its own.

The Successful
Use Of Gases

Philip G. Best,
Product Manager, Special Gases,
NZ Industrial Gases Ltd.

Today, laboratories have an array of
instrumentation vital in analysing many
thousands of products in the industrial
and research fields. Gases form an
integral part of many analytical tools,
Getting gas from its cylinder and into’
analytical instruments is a science in
itself. The setection of the correct
flowmeters, gauges, regulators and
purifiers are critical to the smooth running
of the instrumentation.

The first step on the road to successtul
use of gasesin laboratory instrumentation
is the correct selection of the pure gas or
gas mixture required. Does one require a
gas to be 99.0% pure or 99.9999% pure?
Are the impurities critical? If so do you
need to know the exact proportion of
each? To what tolerance does your gas
mixture need to be manufactured to?
Does it need to be a primary, secondary or
gravimetric mixture? This information and
advice can be provided by your Special
Gases supplier. Answering these
questions truthfully is important to gain
the optimum cost efficiency.

The second step is the selection of the
equipment to transfer your gas from
cylinder to instrument. Itis important that
the gas in your cylinder is the same
composition as gas entering your

Instrumentation
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instrument. To do this regulators,
flowmeters, purifiers and general
pipework should be commensurate with
the standard of the gas you are using. For
instance, there is no logic in passing your
$200 gas mixture through a $40 leaky
regulator — the proportion of gases in the
mixture will change. Sometimes it is
advisable 1o pass gas through a purifier to
remove particles, oil, water, acetone or
other gases. All this information is
available from your supplier.

The third step is housekeeping. The
correct gases have been chosen and are
being fed through the correct equipment.
One must now ensure that the equipment
continues to do the task it was installed
for. Before couplings are closed it is
important to ensure that no particulate
mafter is picked up which may damage
down stream equipment. Lines should be
periodically tested. Gas leaks can be
found with soapy water, smalter leaks can
be discovered using gas leak detectors
like the Matheson 8016. Further
information on maintenance can be
obtained from vyour Special Gases
supplier.

INDICATOR PAPER BOOKS

Whatman, well-known manufacturer of
laboratory products, has announced the
introduction of indicator papers in book
form to complement its existing range of
indicator and test papers.

tnitially, three products are available in
the new presentation —Litmus Blue,
Litmus Red, Universal (pH 1-11).

The books, each containing 20 leaves of
paper, are available in packs of 10, packed
in clear plastic boxes

Although convenient for use in all
laboratories, these economic packs are
particularly suitable for use in the
education market. Local supplier is Selby-
Wilton Scientific Ltd.

C049 For further details, use Reader
Service Card.
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New
Products,
Services

AGENTS NAMED

One of the largest US companies
involved in the research and manufacture
of.gas analysing equipment and process,
contral systems, Meloy Laboratories,
Virginia, has named Northrop Instruments
& Systems Lid its NZ agents.

Meloy manufactures a range of gas
analysing and environmental control
equipment, including gas detectors and
hydrocarbon anaylsers, sulphur and
phosphorous analysers and calibration
sources, air pollution measurement
equipment, process control equipment for
the petrochemical industry and gas line
equipment for natural gas lines.

Northrop, which already represents
Hewlett Packard in NZ, has given notice of
its readiness to become involved with the
national development programme based
on Maui gas and associated
petrochemical industries with its latest
acquisition.
€053 For further details, use Reader
Service Card.

DATA ENTRY KEYBOARD SYSTEM

UPA Technology has recently
introduced the "Memoderm” data entry
keyboard system, featuring the Model DE-
11 data entry unit. Local agent is Selby-
Wilton Scientific Ltd.

The Memoderm, Model MP-11DE, is an
interactive plating and coating thickness
measurement system incorporating muli-
probe unit, built-in alphanumeric printer,
statistics, histogram, calibration memory
and complete user control of operating
functions. Through the alphanumeric
printer, the user is prompted to enter data
such as density, histogram interval size,
date, time, operator and batch
identification. The user may select froma
printer generated “'‘menu'’ of
measurement units to label the printouts.
He may also enter calibration data and
other information manually from the
keyboard. Thickness measurement time
inmervals from 1-999sec can be selected,
or the user can enter his desired accuracy
and the system will automatically select
the correct time interval.

The Memoderm data entry keyboard
system is designed particularly for those
users requiring the utmost in plating
thickness measurement versalility and
operator control. With the data entry unit
off, the Memoderm is ready for uitra
simple one-button operation when
manual data input is not required.

Memoderm is also available with single
probe input, Model MP-10DE.

C050 For further details, use Reader
Service Card.
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SPECIALIST DEMONSTRATES
SPECTROPHOTOMETERS

Ray Osland, a technical expert on IR
Applications from the Applications
Laboratory, Pye Unicam, Cambridge, will
be in NZ from June 3 — 10. Mr Osland has
15 years' experience with IR Applications
and is visiting Philips NZ to introduce and
demonstrate the new range of SP3
spectrophotometers. He will be holding
demonstrations in both Auckland and
Weilington.

The SP3 series of Infrared
spectrophotometers offer the perform-
ance benefits of a ratio recording system,
hitherto available only from high cost
research type instrumentation.

This breakthrough is made possible by
basing the design on a rapid response
pyroelectric  detector (developed by
Philips research labhoratory at
Southampton), a quality grating
monochromator, new high energy
ceramic source and advanced electronics,

in combination these elements ensure
excellent performance over the whole
range with outstanding photometric
accuracy, wavenumber and transmittance
repeatability, even at low energy levels.

Instrumentation
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All three models in the SP3 range are

"suitable for both qualitative and

quantilative studies. The most simple
versicn, the SP3-100, has a frequency
range of 4000cm-' to 600cm-' and is
designed for applications where rapid
sample throughput and quantitative
accuracy are essential.

Additional performance and flexibility
are oifered by the SP3-200 and SP3-300
models, the latter covering the range from
4000cm-"' to 200¢cm-* with two diffraction
gratings.

Both models offer the Pye Unicam
“Spectraset system” of preprogrammed,
optimised combinations of instrument
parameters giving easy and error free
operation. For more exacting applications
the system may be gverriden to allow
individual adjustment of all parameters.

Also featured are calibrated scale
expansion, reduction and back-off,
permitting detailed study of specific
spectral regions and presentation of
spectra either offset or above one another
for ease of comparison, provision for dry
air or inert gas purge of optics and
optional chart sizes. A fullrange of sample
handling accessaries such as the SP3040
Automatic . Sample Changer can be
accommodated in the large accessible
sample compartment.

The SP3 series is complemented by a
range of fully integrated data processing
systems, offering facilities ranging from
conversion of transmittance to
absorbance or c¢oncentration units,
through to programmable keyboard
control of instrument parameters and
formatted data output.

The system forms an intelligent
interface between the SP3 series and
central computers for on-line operations.

C051 For further details, use Reader
Service Card.

NEW TMS COLUMNS

New “Zorbax” TMS (trimethylsilane)
columns for use in reversed phase and
ion-pairing high performance liquid
chromatographic analysis have been
developed by Du Pont.

Utilising the same technology as
"Zorbax™ CN, C-B and ODS cotumns, the
TMS columns expand the selectivity
range for reversed phase chromato-
graphy This short chain reversed phase
packing produces rapid separations with
excellent peak symmetry in highly
aqueous mobile phase systems. It is
designed for separation of moderately
polar to polar compounds such as
pharmaceutics and peslicides.

Column to column reproducibility is a
key characteristic of all "Zorbax”
packings. Produced f{from a mono-
functional silane, the dense monolayer
coating of the TMS bonded phase
provides maximum surface coverage. The
unique spherical support of the packing
and the uniform particle size provide
optimum column efficiency and yield high
resolution in 15cm as well as 25cm
columns.

This technology is also available to
chromatographers who choose 10 pack
their own columns. Bulk packings are
produced in the same fashion as packings
supplied with Du Pont LC cofumns.

€047 For further delails, use Reader
Service Card.

STOPPED-FLOW SPECTROMETER

The well-known “Nortech” SF-3A
stopped-flow spectrometer has now been
superseded by-the recently introduced
SF-3L version. The many new features
incorporated in this instrument include a
novel temperature control and
thermostatting system which extends the
operating temperature range down to
minus*100°C and up to plus 100°C. The
low temperature facility, in particular,
opens up new fields of research in
stopped-flow spectrometry. With the new,
finely regulated pneumatic driving
system, experimental replication is now
evan more precisely controlled.

The simplicity of design ensures easy
and trouble free operation and
maintenance is minimal.

A wide range of flow modules, control
equipment, optical accessories and data
display instruments are available. Thus, a
very versatile and comprehensive
research system, built around the SF-3L
flow unit, can be tailored to the specific
needs of the scientist, says the local
distributor, Selby-Wilton Scientific Ltd.

C048 For further details use Reader
Service Card.
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BEAM SWITCH SIMPLIFIES
- AUTOMATION

Low ¢ost automation in the
productivity-conscious factory is now
easier to achieve following the
introduction of a beam switch capable of
operating reliably in sunlight.

Said to be less expensive than the
nearest readily-available alternative, this
new beam switch contains its own
transformer and output relay and comes
ready to plug into 230 Vac mains.

A useful feature of the switch is its
immunity to extraneous light as strong as
100,000 lux. Reliability is further increased
by protection against water, shock,
vibration and voltage fluctuations.

The switch comes in three versions:
through-beam pair, retro-reflective and
proximity. The first twocheck the passage
or presgnce of bottles, boxes, plastic
bags, cans, cars, people, etc., while the
third also checks sheets of film, paper,
wood, etc., from one side only.

The beam on the pair typeisnarrow and
strong enough to cover a path up to 30
melres. At closer range an object only
20mm wide can be detected. Smaller
objects can be detected by the retro-
reflective and proximity types. Response
time on all types is 0.03sec.

C045 For further details, use Reader
Service Card.

LC COLUMN FOR MEASURING
ANION-FORMING ACIDS

A liquid chromatographic column
suitable for use with several types of
organic acids commonly found in such
products as pesticides, herbicides, food
additives and pharmaceutical products is
now available from Du Pont.

The "Zorbax” SAX chromatographic
columns are particularly useful in
separating compounds that form anions
in aqueous solutions, such as those
containing aromatic and aliphatic
carboxylic acids or sulfonic acids. They
can be used for analyzing complex
biotogical species such as nucleotides.

Uniform spherical shape and size of the
SAX particles in the new columns provide
optimum column efficiency, says Du Pont.
The materiat used in the packing contains
a quarternized functionality that is
chemically bound to “Zorbax" SIL
particles with minimal reagant polymeri-
zation.

Maximum operating pressure for the
new SAX columns is 345 bars (5000 psi} at
temperatures up to 50°C. The
recommended pH range of the column
material is 2.0 to 6.5 and the packing is
compatible with water and all common
organic solvents. The new columns
currently are available in 4.5mm (1.D.)
columns of 25¢m and 15¢m {engths.

C046 For further details, use Reader
Service Card.
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Trade Display:

Aussies Chasing $32M Market

Seeking a larger share of a market
valued at some $32 million, Australian
manufacturers of measuring, testing and
contral equipment are staging a 3-day
trade display of their products at
Alexandra Park, Auckland, June10—12. A
‘broad cross-section of companies will be
represented and some will be seeking NZ
agents for their products. Entry to the
event is free.

The display will feature a wide range of
specialised electrical measuring and
control equipment for industry. Products
will range from oscillators, spectrum
computers, spectrophotometers,
precision metering pumps and valves to
salinometers, pressure and temperature
gauges and recording charts.

Commenting on the broad trading
circumstances in which Australian
manufacturers have decided to mount the
specialised display, a spokesman for the
Australian Trade Commission said
“Arising from NZ's developing export
interests and the intensification of ils
energy programme, Australia — through
its own industrial development
programme — is favourably placed to
introduce and supply new products in this
specialist field for the NZ market, now
worth about 32 million for this type of
equipment.

“Australian suppliers are attempting to
increase their share of this market,
particularly in view of the NZ
Government's recent relaxation of general
import controls on such equipment.”

An Australian computer marketing
organisation, Anderson Digital
Equipment, is to feature a small,
completely Australian designed and made
computer. This equipment, a Computex
Spectrum [l with standard display unitand
hand-copy terminal, has already been
sold within Australia and in Papua-New
Guinea. At the display, the firm’s local
representatives, Anderson Digital
Electronics, Wainuiomata, will
demonstrate examples of control-type
applications far the Spectrum I,

The Spectrum I family of computers
comprises a series of powerful floppy disc
computers requiring only the addition of
any standard terminal to provide a
comprehensive computing facility,

A wide range of computer users,
including scientific, business,
professional, industrial and educational
organisations, have already adopted the
Computex Spectrum |l system in
Australia.

Exhibiting its latest range of industriat
and marine instruments will be specialist
instrument makers, KDG Instruments Pty
Ltd., Sunbury, Victoria.

Typical of KDG's products are dial
pressure gauges covering pressures from
as low as 0-1in water gauge (250Pa) and
differential pressure gauges which can
withstand statics of 1500psi (10,000kPa)
while measuring ranges of 40in water
gauge (10kPa} and greater.

One most successful KDG product to be
demonstrated "live” will be an electrenic
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A Bourdon tubs gauge

standard gauge at the

transmitter which senses the head of
liquid in a column and transmits the
informaticn to a remote-indicating
controller.

An Australian firm specialising in
recording instrument charts and marking
systems will exhibit its product range at
the trade display. Miller Graphic Controls
Pty Ltd., Melbourne, stock more than
20,000 different charts for use with over
500 different brands of recording
instruments. The company says it has
access to information on a total of 80,000
charts, through its library and through its
American affillate company, Graphic
Controls Corporation.

The company’s stand will be manned by
its local agents,
Christchurch. Product samples and a
wide range of trade literature will be
available on the stand.

being calibrated against a

Budenberg
Melbourne.

factory in

E.C. Gough Ltd., -
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Another Metbourne firm, Budenberg
Gauges (Australia), will be exhibiting a
specialised range of pressure gauges and
thermometers at the display. It will also be
showing a range of mercury-in-steel
thermometers.

In NZ, the firm is concentrating on
marketing products aimed at clients who
need custom-built instruments outside
the ranges offered by local gauge and
thermometer manufacturers.

The company's special lines include a
series of stainless steel pressure gauges
used in the oil and chemical industries,
dual-scale pressure/temperature gauges
for use with ammonia, sealed-system
gauges for the dairy and tood-processing
industries and a “safety blow-out” design
suitable for use with very high pressure
hoses.

Diversified Group
Unites Under
Chemby Banner

The emergence of Chemby Industries
Ltd. as a major supplier of raw materials
and machinery essential to NZ's important
manufacturing and export industries has
been given public testimony by three
Auckland-based member companies
adopting the parent company name.

Buckley & Young Ltd., fiounding
company of the group and the important
marketing arm of imported and locally-
made chemicais, other raw materials and
machinery, becomes Chemby Marketing
Ltd.

Colour & Synthetics Ltd., the group’s
first local manufacturing venture and
producer of base chemicals for a diverse
range of industries, is now Chemby
Chemicals Ltd.

Smith Manufacturing Ltd., the country’s
largest manufacturer of shrink and
stretch-wrap packaging machinery, is
now Chemby Engineering Ltd.

Chemby Group managing director,
Graham Smout, said the start of the
challenging 1980's was a propitious
occasion for the three companies to adopt
the parent name and demonstrate their
confidence in the future.

“It makes good sense for them to come
under the one umbrella and together
promote Chemby here and overseas as a
soundly-based enterprise providing the
chemical, raw material and machinery
needs of a host of major primary,
processing, manufacturing and export
industries.”

Chemby Industries Ltd. is a 100% NZ-
owned enterprise with manufacturing

plants or offices of subsidiary or
associated companies in Auckland,
Wellington, Christchurch, Timaru,

Sydney and Melbourne.

Among the major industries they supply
with chemicals or machinery are plastics,
paints, textile and tanning, pulp and
paper, weool processing, toiletries and
other household products, and foodstuffs
and beverages. Timaru associate, Annett
& Darling Ltd., is the world's largest
producer of scours and other equipment
taking wool through to the semi-
processed state.
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Tobe accurate
vou should see the

Australian
Measuring,lesting
and Control
Equipment Display

Alexandra Park Trotting Centre. Auckland.
June 10 -12,1980. Hours:2pm-6pm

Technological expertise,
total engineering effort and
emphasis on quality. These
are the factors that bring
about the high standard of
Australian measuring, testing
and control equipmerit.
Spectrum computers.
Pressure sensing units and
gauges. Digital phase angle
meters. Thermometers.
Metering pumps. Recording
instrument charts. Valves.
Electrical measuring
instruments. Atomic absorp-
tion spectrophotometers.
Pressure temperature
indicators. Salinity measuring
equipment. You'll see them at
this display.

For more information

Ask the Australian Trade Commissioner
P.O. Box 3601, Auckland. Tel.: 32429.




Cover Story

Methods Processor Puts
Chemists Back Into Chemistry

A common complaint among chemists
today is that they are so involved with
routine, repetitive work that they are
unable to devote sufficient attention to
more challenging tasks. A solution’ has
been provided by the Perkin-Elmer
methods processor for liquid
chromatography, now available through
the NZ agents, Warburton Franki Ltd.

A combination of data processing and
control technology, this unit can be
preprogrammed to perform reliably and
automatically all day, all night, even at
weekends. By eliminating the necessity
for manual controt of dull, monotonous
routine work, effectively it puts chemists
back into chemistry. The system can even
undertake studies previously considered
too difficult or tedious.

The methods processor combines five
separate P-E modular units, as indicated
on the diagram. They are

{a) The Series 3B pump module,
which performs difficult qualitative
and quantitative analyses with the
convenience of micro-processor
control.

{b) The Model 420 automatic
sampler/injector, which allows
unattended injection of up to 42
different samples.

(c) The Meodel LC-100 coiumn
atrbath oven, offering precise
temperature controt from 10°C above
ambient to 99°C.

(d}y The Model LC-75 detector and
autocontrol, which adds spectroscopy
to separation.

{e) The SIGMA 10 chromatography
data station which processes data and
deliversa printout.

This combination provides complete
keyboard control of the analysis. The
operator can enter the pump method, key

.

Instrumentation

In Research

in the data processor method, designate a
vial number in the autosampler, indicate
sample name and date, time and run
number, even change solvents and
wavelengths.

Described by Perkin-Elmer as bringing
the LC technique to its fullest potential, it
is claimed that no other LC system is as
variable, versatile or technologically
advanced. In the one system, the various
components provide infinite options to
allow the operator to determine exactly
the kind of analysis required.

The methods processor can send error
messages, reprompt for non-valid entries
and the method in use can be modified
without need for a completere-setup. The
system will not “lock up”.

Economically, too, the unit has
advantages in its cost-cutting capabilities.
Solvent usage is reduced and cperating
time shortened. Repeatability and timing
of conditions, as well as overall initial
results, are said to be better than with
manual operations.

The system can handle multiple mixed
samples, each in a different solvent
program and data reduction method, if
required. Complex analytical sequences
can be programmed and started through
straightforward keyboard operation.
Instructions are given in plain language.
All functions are performed without need
for system modification.

C054 For further details, use Reader
Service Card.

People

Dr. J.P. Fawcett has left the Wallaceville
Animal Research Centre to join the staff of
the Central Institute of Technology,
Petone. G.R. Selfe has retired and is now
tiving at 19A Cooney's Drive, Tauranga.
R.D. Kean has gone from NZIG, Lower
Hutt to Mobil Oil, Wellington. A.J.
Sutherland has retired from the
Correspondence School, Lower Hutt, and
is now looking after the inner man at
Govinda's Restaurant, 13A Frome St,
Adelaide. Dr R.V. Winchester, formerly of
Chemistry Division, Lower Hutt, is now
with the Dept. of Health Environmentai
Division, Auckland. R.Y. Tapper has
finished his periodas a Teaching Fellow at
Lincoln College and returned to Fairlie
High School as Head of Science. Dr T.C.
Reld has left the Invermay Animal Health
Lab. to join the MAF at Whangarei. P.R.
Leslie has been appointed a development
chemist with Eli Lilly & Co, Basingstoke,
England. Br J.5. de Courcey is now with 5t
Patrick’s College, Strathfield, NSW. Dr
G.W. Rewcastle has joined Cancer
Research in Auckland. T.J. Nisbet has
gained his Ph.D. and left the Dairy Lab,
Ruakura, for the Division of Clinical

Services in the Dept of Health, Wellington.

A.S. Webley has been appoinled Research
Chemist at Lime & Marble Ltd., Nelson.
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Q.T. Tapsell has gone from Wellington
High Schoo! to Tuakau College.
Addresses wanted: L.B. Nicholls, last
heard of at Whakatane. Bernie Peters
recently joined ICI Tasman Vaccine Ltd.,
Upper Hutt, as Pharmaceutical
Preduction Supervisor. Friends of John
McNaughton, IC| Tasman Vaccine Ltd.,
will be sorry to learn that at the end of a
recent Saturday run he coltapsed and
died. Ron Braithwaitle has resigned as
works manager, NZ Farmers Fertiliser Co
Ltd., Te Papapa, to take up a position with
Comalco. Steven Chaney has moved from
production supervisor, NZFF Co. Ltd., Te
Papapa, to become works engineer,
Challenge Phosphate Co, Otahuhu. Glen
Woodward has resigned as works
engineer, Challenge Phosphate Co,
Otahuhu, to take up a position with
Fletchers Duroid Division. At the ATIs
ceremany of awards in April, Mike Martin
was awarded both the Science Technician
of the Year Award as top NZCS student at
ATI, and the NZIC (Auckland Branch}
prize as top NZCS Chemistry Option
student. Mike gained four A passes in
Chemistry V. He had been employed for 3
years as a research technician in the
textiles section, UEB Industries Ltd., but
has recently taken a position as senior
laboratory technician with the Hikurangi
Dairy Co. John Milligan MNZIC has been
appointed to the permanent tutorial staff
at the ATI in the chemistry section. An
M.Sc. graduate from Auckland University,
John had previously taught for 8 years in
Auckland secondary schools.

Norman Lodge, a scientist at DSIR, Mt
Albert, Auckland, has been awarded the
first Clark Fletcher Citrus and Sub-
tropical Fruit Memorial Bursary. He is at
present in USA furthering his knowledge
in this area.

Walter Partridge has been appointed
marketing manager, explosive products,
plastic products and resins, for the newly
established NZ Du Pont operation, '

CHEMICAL CROSSWORD
Solution to April Puzzle
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Manawatu

Prof. Alan R. Battersby (Professor of
Organic Chemistry at Cambridge
University) presented a lecture entitled
“Adventures of an Organic Chemist with
Living Systems” o the March meeting of
this Branch. Topics that he discussed
included the stereochemistry of the amine
oxidase transformation of primary amines
to aldehydes and the synthesis of systems
that will do some of the chemical reactions
accomplished by chlorophyll,
haemoglobin, the cytochromes, etc.

Branch prizes for the 300 level at
Massey University were presented by
Prof. A.D. Campbell to A.G.C. Bingham

{(Chemistry) and D.E. Baldwin
(Biochemistry) at the Branch's April
meeting. Prof. Campbell gave the

Presidential Address on the subject of
“Analytical Chemistry”. He described
various . aspects of the teaching of
analytical chemistry at university level and
the registration of testing laboratories. He
also discussed the recently developed
analytical techniques of oploacoustic
spectroscopy, inductively coupled
plasma spectroscopy, molecular emission
cavity analysis and flow injection analysis.

\BRA NCH NEWSJ

Wellington

The March meeting was addressed by
the ICI prizewinner for 1979, Dr B.K.G.
Theng, who spoke on the “Principles and
Practice of Clay-Polymer Interactions” (to
be published in a future issue). J.R.
Willimott, executive director, 1CI {NZ),
presented the ICI prize and medal to Dr
Theng.

The Minister of Science and
Technelogy, Hon. W.F. Birch, addressed
the April meeting on the subject
“"Chemistry in the Energy Field” {a
condensed version of his address is
published elsewhere in this issue). The
Minister's talk was followed by a lengthy

and interesting question and answer
session. Also at this meeting Mr Birch
presented the Branch prizes for
Chemistry and Biochemistry
{Biochemistry: Third Year — Miss Ann
Thomas, Second Year — Miss S. Vintiner;
Chemistry: Third Year — Miss Anne
Stanley-Hunt and John Thompson,
Second Year — Barry Dent, First Year —
David Jacobson).

The Branch held “Careers in
Chemistry” seminars for college students
in both Wellington and Lower Hutt during
April. The seminars attracted a good
response from sixth and seventh formers.
Participants in the seminars comprised
Branch representatives from various
occupations in Government, Industrial
and Educational organisations.

Otago

In March Dr Bruce Cain, Auckland
Medical School, gave a talk on “New Drug
Development — Logic or Serendipity?”

In April Prod. Earl Friedon, Florida State
University, gave a talk on “Multiple
Actions of Serim Metalloproteins” and
later in the same month Prof. D.P. Craig,
Australian National University, gave a talk
on "Chiral Discrimination".

= University

News

Auckland

Biochemistry Department

Prof K.H. Loke, Department of
Biochemistry, University of Kuala
Lumpur, Malaysia, is visiling the
Department undil June, He is on a short
sabbatical working with Prof Renwick and
Dr T. Brittain on the steroid aromatase of
human placenta.

Chemistry Department

Prof Earl Frieden, Fiorida State
University, Tallahassee, visited the
Chemistry and Biochemistry Deparmerits
and delivered a lecture entitled “Multiple
Actions of Serum Metalloproteins.”

Prof R.J. Giltespie, FRS, Departmant of
Chemistry, McMaster University,
Hamilton, Ontario, Canada has been
visiting the Department.

Prof Heinz Koch, Ithaca College, Ithaca,
NY, recently spent 8 months working with
Dr D.J. McLennan on chicrine kinetic
isotope effects and mechanisms of
elimination reactions.

Prof Alan Stein, Memorial University of
Newfoundliand, arrived last month to
spend a year working on mechanisms of
nucleophitic substitution.

Dr Angela Lavis has arrived in the
Chemistry Deaprtment to work with Prof
R.C. Cambie and Associate Prof P.R.
Bergquist (Zoology) on the chemistry of
sterols from sponges, and their
relationship to taxonemy. The subject of
Angela’s Ph.D. research was the Analysis
of Sterols from Marine Organisms by
Combined GCMS.

Dr Christopher A. Reed, Associate
Professor at the University of Southern
California, Los Angeles, is spending
several months in the Department as part
of a sabbatical leave. Dr Reed, a former
student of the Department, is interested in
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the model compound approach towards
understanding biologically-impartant
molagules such as cytochrome c-oxidase.

Another former student of the
Department who visited recently is Dr
Terry Collins who gave a colloquium to
the inorganic chemists on his research
into porphyrin chemistry. Dr Collins is
completing a post-doctoral period at
Stanford University befere taking up an
assistant professorship at the Calitornia
Institute of Technology.

Dr J.E. Packer speni November 26,
1979 — January 7, 1980 as guest scientist
in the radiation chemistry section of the
HahnMeitner-Institute, West Bertin, and
January 8 — February 29,1980 as
honorary research Fellow in the
Biochemistry Department, Brunel
University, Uxbridge, Middlesex. At both
places he studied fast radical reactions
using the technique of pulse radiolysis.

DrB.G. Pound is employed as a fulltime
research Fellow working on the
fundamental mechanism of geothermal
corrosion using electrochemical
techniques. Mis project is supported by
the NZ Energy Research and
Development Committee.

Dr A.J). Easteal spent the period
December 11, 1979 — February 8, 1980 as
Visiting Fellow in the Research School of
Physical Sciences, Australian National
University. He was attached to the
Diffusion Research Unit, and did tracer
diffusion coefficient measurements by the
diaphragm celi technigue.

Massey
Department of Chemistry, Biochemistry
and Biophysics

On a recent 6-week overseas trip, Dr
David A.D. Parry visited a number of
laboratories involved in fibrous protein

research in USA and UK., The last week of
the trip was spent attending the Seventh
Katzir-Katchaiski Conference, held on a
kibbutz at the side of the Sea of Galilee.
The meeting was entitled “Structural
Aspects of Recognition and Assembly in
Biclogical Macromolecules” and brought
logether about 120 biophysicists who
discussed the structure and function of
fibrous and globular proteins, viruses and
nucleic acids.

Drs Parry and L. Creamers (Dairy
Research Institute) 2-volume publication
of papers given at |ast year's International
Conference on Fibrous Proteins held at
Massey is now available. it is titled
“Fibrous Proteins: Scientific, Industrial
and Medical Aspects" and is published by
Academic Press, London.

Dr John S. Ayres recently developed a
cellulose ion exchange resin capable of
recovering water-soluble proteins in a
very pure form. Aninitial use for this resin
has been the recovery of proteins from
whey, a byproduct from cheese and
casein production.

Dr Gavin R. Hedwig leaves in
September to spend a year's sabbatical in
the Medical School's Departmen! of
Phramacology and Biochemistry,
University of Virginia, at Charlottesville.
He will be studying aspects of biological
microcalorimetry with  Prof. Rodney
Biltomen.

The use of neutron activalion
techniques for the analysis of uranium
and other trace elements in stream waters
will be studied by Dr Robert R. Brooks
during his sabbatical leave, from mid-
August. Dr Brooks will be carrying out this
research with Prol. D.E. Ryan in the Trace
Anaylsis Research Center at Dalhousie
University, Halifax, Nova Scotia.

Dr W.S. (Bill) Hancock recently
returned from 10 months” sabbatical leave
with Dr A.M. Gotlo’s group at the National
Research and Demonstration Center for
Cardiovascular Diseases in Houston,
Texas. While in Texas, Dr Hancock
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University News (Cont)

studied various aspects, of the analysis of
apolipoproteins. Results of this work will
be of particular use for the quantitation of
these compounds in serum samples from
heart disease patients Dr Hancock ailso
visited numerous university departments
and commercial firms to evaluate recent
developments in the wse of high
performance liquid chromatography in
biological fields.

Department Of Biotechnology

Prof. R.L. Earle has received a 3-year
grant from the DSIR to investigate rates of
ethanol production during anaerobic
fermentation of whey in tower fermenters.

Soil Science Department

An important new project is underway
in which an abundant and renewable
resource — common salt — is being
analysed as a possible fertiliser for NZ
soils. This project, funded by Dominion
Salt Ltd., is under the direction of Dr Max
A. Turner, in collaboration with Dr Dave R.
Scotter of this Department and Dr PeterF.
Reay of Applied Biochemistry Division,
DSIR. Although the adding of salt as a
fertiliser to soil is not new and has long
been practised in European countries
{going back to Biblical times} it is not
commonly used in this way in NZ. The
research is designed to find out what
effect salt application has on the amount
of sodium taken up by pasture, in
particular the duration of the residual
effect of autumn and spring applications.
Experiments will be carried out on a
number of different soil types.

Victoria
In recent weeks the Chemistry
Department has been happy to welcomea

number of overseas visitors. Prof. E. Vogel
{University of Cologne), the first Institute

sponsored visitor of the decade, spent 3.

days there and delivered lectures on
“Huckel Aromatic Compounds” and
““Arene Oxides: Chemistry and
Biochemistry”. Prof. A.R. Battersby
{University of Cambridge)} made a brief
call before delivering his lecture “Vitamin
B12 Biosynthesis™ at DSIR. Prof. R.
Gillesple {McMaster University) gave the
“Chemical Society Nyholm Lecture”. Prof.
R. Battino {University of Ohio at Dayton)
talked on ''‘Direct Calorimetric
Determination of Heats of Solution of
Gases and Liquids™ and followed this with
an entertaining discourse on methods of
teaching Introductory Chemistry. Prof. E.
Frieden (Florida State University)
delivered a lecture entitled “"Muitiple
Actions of Serum Metalloproteins”.

Dr Richard Furneaux and David Officer
are among the first recipients of awards
from the Royal Society of NZ “Young
Scientist Fund”, which will allow them to
attend  international conferences in
Australia.

Dr Robin Speedy has returned from
leave spent at the University of
Southampton.

Dr Stuart . Smedley recently addressed
the Annual Conference of the Chemists
Guild and Pharmaceutical Association in
Queenstown. The title of his address was
“The Thermodynamic Reason for
Optimism” — in essence a review of the
country’'s energy and productive
resources.

Ctago
Chemistry Department

Visitors to the department included Dr
J. Elix, Australian National University,

who spoke on lichen chemistry and Prof.
R. Battiono, Wright State University, Ohio,
who spoke on gas solubility.

Prof. D. Craig, Australian National
University, is visiting the Department and
is giving a series of lectures to senior
students.

Dr. D. Fenby has feft for a term’s study
leave at Gef-sur-Yvette, France. Dr. C.
Pope is relieving atthe University of South
Pacific for 6 weeks.

Pharmacology

Papers on the relationships between
chemical structure and pharmacological
activity were presented in May at a
Dunedin meeting of the Australian
Society of Chemical and Experimental
Pharmacologists to mark Prof. F.N.
Fastier’s retirement from the Chair of
Pharmacology. One of the contributors
was Prof. A.L.A. Boura, Department of
Pharmacology, Monash University.

Nutrition Department

The Nutrition, Chemistry and
Biochemistry Departments have received
a grant for $20,000 from the Unjversity
Grants committee to purchase HPLC
equipment.

Biochemistry Department

Dr John Cutiield left in May to work with
Or Guy Dodson on insulin structure at the
University of York.

Dr Toney Reeve has transferred to
Dunedin and is working in collaboration -
with Dr R.H. Wilkins on NZ Cancer Society
funded projects.

Dr lan Bathhurst has returned to NZ as
an MRC Post Doctoral Fellow and is
working with Dr M.G. Smith on Casein
Biosynthesis.

News From Govt. Departments

Dairy Research Institute:

Dr Wayne B. Sanderson recently
travelled to London for a meeting of the
Permanent Commitiee ¢f Commission B
of the International Dairy Federation. He
then attended the International Circle of
Dairy Research Leaders meeting on the
“Seasonal Etfects of Milk Composition on
Milk Processing.”

Dr Peler S. Robertson will be travelling
overseas to assist in the investigation of
methods for utilising the components of
whey.

Dr L. (Laurie) K. Creamer recently left
for a period of study leave at the Food
Science Department in the University of
Wisconsin at Madison, Wisconsin, USA.

Dr D.S. Munro recently travelled to
Japan with a Dairy Board Mission to
discuss with Dairy Board customers the
use of NZ milkfat in a number of
specialised products.

Howard Heap will soon be going to Utah
State University, Logan, to work on
applications of the NZ starter handling
system to American cheese making inthe
department of Nutrition and Food
Sciences, College of Agriculture.
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A.J. Baldwin is on study leave at the
Danish Dairy Research Institute at
Hallerod until November. He is studying
the application of new test methods to
instant whaole milk powder.

DSIR, Applied Biochemistry Division:

Dr Julian Lee joined the Plant
Chemistry Group to work on plant-
animal-mineral research, with an initial
responsibility for setiing up and
calibrating the new Plasma Emission
Spectrometer before it becomes an
operational analytical tool. After gaining
his Ph.D. from Massey's Chemistry
Departmeént, Dr Lee spent two years in
Canada on an NRAC Fellowship in the
Geochemistry Section of Geological
Survey in Ottawa investigating the
chemistry of trace elements in surfacial
environments (e.g. water in peat and
bogs).

R.M. {Mike) Greenwood, Biochemistry
and Microbiology Group, retired at the
beginning of March. He has been with the
DSIR since 1943 when he joined the Plant
Chemistry Laboratory, working on the
dehydration of fruit and vegetables, a task
picneered by the Laboratory to feed NZ

Greenwood

(and other) troops overseas during the
war, Towards the end of the 1940's Mr
Greenwood started research into pasture
legumes, a work which continued until his
retirement with the establishment of a
rhizobia collection, and latterly on the
systematics of rhizobia classification. Mr
Greenwood now plans o examine
reserves in the Manawatu and adjacent
areas, reporting on aspects on
management to the Lands and Survey
Department.

A coloquium, chaired by Dr Ray W.
Bailey (Director, ABD} and held at
“Wharerata", Massey University on March
20, reflected the diverse scientific
interests of Mr Greenwood. Speakers at
the colloguium included: Dr John G.
Robertson, ABD (reviewed Mr
Greenwood's work in DSIR), Dr Ray W.
Brougham, Director, Grasslands Division,
DSIR (discussed agronomic aspects of
nitrogen fixation), Dr lan A.E. Atkinson,
Botany Division, OSIR (discussed the
botanical interests of Mr Greenwood), Dr
N. Lambrechtsen, Piant Materials Section

Chemistry in New Zealand



Letter From
America

by Bill Denny

A short time ago a Royal Commission
decided that it was not yet necessary to
commit NZ to the acquisition of a nuclear
power-generaling facility. Some of the
reasons cited were the safety problem of
such plants in areas of unstable geology
like NZ, and the prohibitive capital costs of
the very high technology associated with
them. The decision was widely agreed
with by a public increasingly against the
concept of nuclear power. This attitude
has probably strengthened following the
accident at Three Mile lIsland in
Pennsylvania on March 28, 1979,

On the other side of the Pacific Ocean
another of the states in the region, very
different in many ways from NZ, is
nevertheless moving towards a similar
outlook. Although institutions in
California have been inthe forefront of the
development of nuclear energy for
electricity generation from the beginning,
the state's $5 billion investment in nuclear
power-generating facilities is being

widely questioned. The same reasons
raised in NZ — safety in a geologically
unsiable region and the sheer cost — will
probably halt or at least severely limit
further development. The current
situation in California is given in the table.

The first plant licensed was the
Humboldt Bay facility which came on line
in 1963, but which was shut down in 1977
when an earthquake fault line was
discovered to run directly beneath it!
Studies have been going on since then to
decide if it can be successiully modified as
required to stand the effects of a Force 7
earthquake. Of the two plants currently
operating, Rancho Seco is on line again
only recently atter being shut down since
the beginning of 1980 to undergo a $50
million modification programme ordered
by the Nuclear Regulatory Commission
{the plant is almost identical to the Three
Mile Island facility). The new 2190 Mw
Diablo Canyon plant on the coast near
San Luis Obispo is operationally ready but
tacks a federal licence to start up as
controversy rages around it. The plant lies
only 4 km from a major offshore fault line,
and although the Nuclear Regulatory
Commission has ruled it currently could
withstand the maximum pressure of a
nearby earthquake, a licence is fiot yet
forthcoming. Down the coast from Los
Angeles, San Onofre is, by comparison,
free of controversy, and the two extra
units now under construction there are
expected to come on line in 1981 and 1983
— but at a cost of nearly $3 biilion! Capital
costs such as these are rapidly becoming
prohibitive even for California (which if it

NUCLEAR POWER-GENERATING FACILITIES IN CALIFORNIA

Site Operator

Humbo!dt Bay,

Eureka _ Pacitic Gas & Electric
San Onofre | Southern Cal. Edison
San Onofre i1
San Onofre Il

Rancho Seco
Utility District

Diablo Canyon

Sacramento Municip.

Pacific Gas & Electric

Year of Operation Size Cost
{Mw}  ($m)

1963-1977 65 22
1968— 556 88
1981 1100 2900
1983 1100 2900
1975— 913 as0
1980 2190 1700

‘Increasing governmental

ever seceded from the Union would be the
sixth richest nation in the world). It is the
utility companies who have to finance the
tuilding of these plants. Since
construction now takes a decade, with no
return until power begins to flow, the
companies’ cash flow problems become
acute {a circumstance that will not be
assisted by interest rates which in early
Aprit reached 19.75%).

Presently, about 3% of California's
electricity is generated by nuclear plants;
by 1985, if Diablo Canyon and San Onotre
Il and Ill receive licences, thisis estimated
to rise to 12%. However, that may well be
all for California. State law now prohibits
the construction of new plants until the
State Energy Commission rules there is a
safe way to dispose of the wastes.
and public
distrust of nuclear energy in general,
rising concern about the safety of reactors
in an earthquake-prone region, and the
enormous capital costs make it very likely
that no mare nuclear power plants will be
built in California. .

Govt. Dept. News {Cont).

MWD {described some soil conservation
plants) and John Lloyd, Fruitgrowers
Chemical Co., Port Mopua, Nelson
{described aspects of the seed innoculant
industry in NZ).

The Division has set up and is operating
a satellite link to the Telenet Global
Network. This is currently being used {0
access mass spectral and C'*-NMR data
from the Chemical Information System
(CIS) available on an Interactive Science
Corporation Computer just north of New
York. In addition, the following
components are also available: X-Ray
Crystallographic Search System, Registry
of Toxic Effects of Chemical Substances,
Conformation Analysis of Molecules in
Solution by Empirical and Qantum-
Mechanical Techniques System, Powder
Diffraction Search-Match, Structure and
Nomenclature Search System and EPA's
Qil and Hazardous Materials-Technical
Assistance Data System. The link is also
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being used for literature searches. Further
information on these may be obtained
from Dr John Shaw of the Division.
Further links are being contemplated by
Chemistry Division {Wellington), Plant
Diseases Division ‘(Auckland) and
Canterbury University (inassociation with
Chemistry Division, Christchurch).
DSIR — Chemistry Division

Dr N.B. Milestone recently visited USA
under the auspices of the Liguid Fuels

Trust Board to assess the performance of |

the methanol! to gasoline demonstration
plant constructed by Maobil.

P.R. Grounds, a recent graduate from
Canterbury University, has joined the
food sectionas ascientistin the pesticides
laboratory.

DSIR — Soil Bureau

Dr K.R. Tate has received a DSIR Study
award to work at Rothamstead
Experimental Statlon England, with Dr

. David Jenkinson ‘on the dynarmcs of soil

organlc matter,

KEEP IN TOUCH!.
If you're changing your
address or your job PLEASE
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advance, if possible — to
ensure your uninterrupted re-
ceipt of ‘“‘Chemistry In New
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NOTES TO
AUTHORS

The Editor is always pleased to receive
offers of papers for publication. The
Journal aims to publish material of
particular relevance to NZ chemistry but
also welcomas any original chemical work
including more general scientific essays
or reviews. Topical comment may take the
form of a Letter to the Editor.

Presentation

Authors should present their material in
a concise, clear, natural style. They are
urged to observe the high standards
expected of a professional publication.

Manuscripts

The original and two copies of the
manuscript should be typed double-
spaced on A4 paper with wide margins.
The left-hand margin should be not less
than 40mm. All pages of the manuscript
must be numbered consecutively
including those containing references,
tables and captions to illustrations, which
are to be piaced after the text.

Abstract & Biographical Details

Authors are asked to supply a brief
summary (100-150 words) of the content
of the article. This will precede the
published paper. Authors are also asked
to provide photographs of themselves
(passport size is appropriate) and some
brief biographical details so that these can
be published with their paper.

Footnotes within the text should be
used only when essential. Normally a
system of references {see below) should
be used. In the few instances where
footnotes may be required they should be
placed within horizontal rules
immediately under the lines to which they
refer.

References to the literature must be by
unparenthesized superscript numerals in
the order in which they are first mentioned
and must be assembled in numerical order
on aseparate sheet at the end of the paper.
The order given should be:

AUTHOR (initials first): JOURNAL:
VOLUME: PAGE NUMBER and YEAR,
Journal abbreviations should follow those
set out in Chemical Abstracts, e.g. R.S.
Hull, J.Chem.Phys. 63: 1141 (19735).
References to books should give the
author (with initials), title, publishers, year
published and page number, e.g. F.A.
Cotton and G. Wilkinson, Basic Inorganic
Chemistry, John Wiley & Sons Inc., New
York, 1976, p379.

Mathematical expressions and simple
chemical formulae

Where possible mathematical
expressions and chemical formulae
should be in normal typescript. Judicious
use should be made of the solidus (slash)
o avoid 2-line mathematical expressions.
QOther material shoutd be in aform suitable
for photo-reduction.

Symbols: A marginal note should be
made to indicate the presence in the text
of either italics, Greek letters or other
symbols that may be untamiliar to the
typesetter.

Diagrams & Structural Formulae: These
should be submitted in such a form as to
permit direct photo-reproduction. To that
end stencils should be used wherever
appropriate and lettering must be of such
a size as to remain aasily legible after the
material has been reduced to either an
85mm column or a 175mm page. Black ink
must be used on board, drawing or tracing
paper, or plastic sheet. For conveniencein
reduction diagrams should not normally
exceed 420 x 600mm? (i.e. A2 size). The
originals and two copies of all diagrams
and structural formulae should be
indicated in the margin. All diagrams
should be numbered in series and a typed
tist of captions provided.

Photographs should be high contrast
prints on glossy paper and again must fit
into an 85mm column or a 175mm page. A
typed caption should accompany each
photograph.

Tables should be numbered with arabic
numerals. They should be arranged
having regard to the dimensions of the
printed page, and the number of columns
should be kept to a minimum. Long
headings to columns should be avoided
by the use of explanatory footnotes.
Structural formulae should not be used in
the headings or in the body of a table.
Each table must be referred to in the text
and its appropriate position should be
indicated in the margin of the manuscript.
Only in exceptional circumstances will
presentation of essentially the same data
in both tabular and graphical form be
permitted; when adequate the latter form
should be used.

Proofs: Galley proofs will be forwarded
to authors for correction, and should be
returned within 7 days to avoid printing
delay. Such proofs will be checked by the
publishers for normal printers’ errors but
authors will be responsible for scientific
accuracy. Failure to return proofs will be
taken as an indication that they are
correct. .
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For further detnils write to:

MEMBERSHIP OF THE NEW ZEALAND INSTITUTE
OF CHEMISTRY

Membership of the Institute enables you to attend meetings of the
Branches, receive the Journal, newsletters, salary surveys, attend the
Annual Conference and to keep in touch generally with the activities

Several grades of membership are avallable to all employed in the
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Parliamentary

Point Of View
By lan Shearer, MP

The Information Battle

One of the problems an MP faces early
in his/her career is the lack of sufficient
time for any in-depth study on any one
topic. | have had a copy of "Science
Indicators 1978" (National Science
Foundation publication) on my desk for
several weeks now and haven't had the
covers open. Since its arrival | have
variously been involved in a study of
Aluminium Smelters, Industrial Relations,
Special Education Policy, Urban Public
Passenger Transport, Endangered
Species, National Parks and Freedom of
Information, to name a few.

In marked contrast with my earlier role
as a scientist, where | could fully devote
my energies to one limited field of
endeavour, | now find myself very much a
jack of all trades and, perhaps, master of
very few. Not that that's necessarily bad —
a broad base of information is useful in
every field of endeavour — but sometimes,
just sometimes, | wish | could spend more
time really getting to grips with new
scientific and technological long-term
advances and a little less on short-term
trivia.

DSIR Open Day )

In mid-March members of the
Government National Development and
Science Committee accepted the
invitation of DSIR Chemistry Division to
visit them on their open day. | have been
visiting various sections of DSIR for many
years now and always find it of particufar
interest. There is no doubtinmy mind that
much of the scientific endeavour currently
being carried out in NZ is of an
internationally high standard. This of
course has its problems, Inevitably our
scientists will be enticed, encouraged
{even bribed?) by overseas countries and
companies to leave these shores.

Inevitably the statistics will show the
politically sensitive “brain drain” and the
Government of the day gets thrashed. But
hold a minute. Surely it’s in the interests of
a scientist to seek the highest attainment
possible in a chosen field? Surely a
scientist in the forefront of a particular
field of knowledge has a duty, not only to
NZ but to this global spaceship we call
Earth, to share and use that knowledge?
Surely scientists of like minds and fields of
endeavour should be able to get together
to pool their abilities and so move the
frontier even further? {The fact that the
laboratories of Nobel Prizewinners tend to
be fertile ground for future Nobel
Prizewinners is proof of this). It seems to
me then that we should not — indeed,
must not — condemn those New
Zealanders who do leave, but rather
congratulate them on achieving such a
level of endeavour as to warrant their
being in demand overseas. As one who
came back, | am sure that ultimately many
will return, with even greater
achievements to their credit and
eventually | can sée more and more
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CLEARING THE WAY
WITH SCIENCE & TECHNOLOGY

PEOPLE AND PRODUCTS TO MEET
YOUR FILTRATION NEEDS

JOHNS - MANVILLE: “Celite" filter aids and mineral SWISS SILK: ‘Nybolt' Polymon’ 'Tetex' 'Stabiltex

S cay >

fillers. '‘Chromosorb’ filter aids. ‘Membra-Fil’ natural and synthetic fabrics for sifting and filtration i
membrane filters. Glass fibre filter cartridges. applications. 3
Synthetic Silicate Adsorbents. STERIFLO: Uitra violet water sterilizer for laboratory :
CONTRA-SHEAR: For efficient screening of waste and process water requirements. i
water and effluent in Pulp and Paper Mills, MONITEK: A range of laboratory and in-line turbidity i
Canneries, Tanneries, Fish & Meat Processing and meters, suspended solids meters and
Sewerage Treatment Works. colouratiometers. 1%
BALSTON: A complete ran?e of high quality DUNROS: Chemical & Mechanical Engineers offering o
cartridge filter systems for fine filtration of gases and 3 complete range of custom-built filtration equipment 3
liquids. including rotary vacuum filters, pressure leaf filters 4
VAN AIR: A range of deliquescent compressed air and sand filters. 3
dryers for removal of moisture and particulate SWS FILTER: A device to convert an area of sea or §
contaminants in compressed air systems river bed into a slow sand filter for removal of ?
EVANS ADLARD & CO.: Postlip’ filter papers, suspended matter and bacteria reduction. i

‘Sparkler’ filter papers, Glass fibre filter papers.

LENNARD TUCK & CO

A DIVISION OF NEILL CROPPER & CO. LTD

AUCKLAND WELLINGTON CHRISTCHURCH DUNEDIN o 5
PH 593-139 PH 683-445 PH 791-462 PH 773-658 s
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Fletcher . /<
Memorandum

Next year is the Golden Jubilee
for the Institute. Fifty years ago a
small group of enthusiasts started
getting a professional body for
chemists going in NZ. The report
elsewhere on. the May NZIC
Council meeting will show you
where we are now. What interests
me is where will we be inanother50
years? Members who have ideas on
what we should be doing, or could
be deoing, are invited to
communicate with me anytime,

| attended the annual conference
of the NZ Society for Cosmetic
Chemists in April last at Rotorua.
Splendid gathering it was, too. It's
good to know that the quality of our
lady's {and men’s}) surface coatings
are in good professional hands.
While there we took a trip to
Reparoa to see the new
ethanolfrom-whey plant being buiit
—energy pundits please note!

The Pacific Science Association
{Honolulu) has written to the RSNZ
asking sclentists in NZ to study
subjects of particular interest to
those in the Pacific. Subjects
include coral reefs, nutrition, public
health, and sofid earth sciences.
Write to me for the whole list.

L ]
The joint NZ/US Agreement for

Scientific and Technological
cooperation offers the opportunity

for funds for NZ scientists to
undertake collaborative research in
USA (or have their partners come
here) —any takers? | have the
details. ’

Has anyone done a sum of all the
people required to build and run
these marvellous new projects the
country is mounting this decade?

The Institute has several prizes.
The Easterfield medal awarded
biernially for excellent research, by
younger chemists, the ICI| prize
open to all chemical researchers,
the Industrial Chemistry prize open
to all industrial chemists and the
student essay prize open to
students who give a paper at
conference. None of these prizes is
outstandingly popular and we
would like to encourage more
applicants. Any suggestions?

Talking about applicants — our
analysis of the statistics of the
membership of the Institute has
shown that overall membership has
scarcely grown over the past 5
years. We have been between 1300
and 1500 for some time now. We
hoped-that the new Journal and a
more active executive would attract
more new members. We guess
there are approximately another
1500 chemists in NZ who are
eligible to join. The new Technician
grade bhas not attracted many
entrants. Any comments?

Over the past two years the
Institute has had A.C. Kennet and
R. Hopgood attending Standards
Association Subcommittees which
are bringing forward new standards
in the labelling and transporting of
Hazardous Materials. The labelling
standards is now available as NZS
5427, “Pictorlal markings for
handling of goods” (ISO/R780)
{illustrated). The whole area of
dangerous and hazardous goods —
‘as far as legislation is concerned —

—l.
Fragile, Handle with care s no hooks
N\
—Z/'!\":
o
— -
This way up Keep sway from hest
LAY Y
| I
( ) St
) ‘4
Sting here Keep dry
Carsire of gravity

The ven picrarial markings
FEpTESERLing eiEAT messages of
handiing insrructions for use
an prckeges for genero! goods
wse. Diagrom I has 1wo meon-
ingx, frogile end handle with
cone.

is rather fuzzy. The NZIC has been
inclined to make submissionstothe
Government on this area — what do
you think?

»

On a personal note — the
chimney on my pot belly stove
seems to “soot up” too rapidly, and
after watching a fire service
documentary on TV on this subject
i wondered if some bright chemist
has the answer (other than to buy
the new DSIR “hot box").

T G foreter

Parliamentary Viewpoint (Cont)

overseas developed nations wanting to
send their scientists to train bere.

It's amazing what one learns on a DSIR
Open Day. During the short time our
Committee was at Chemistry Division we
learned that the “secret” catalyst for the
methanol plant was pretty well known by
DSIR scientists, that an entirely new set of
sulphur compounds associated with the
scent glands of stoats, ferrets, and
opossums, had been. discovered right
here in NZ (the scientist is now overseas
on study), that samples of illegal drugs
can be “fingerprinted” for police detection
and prosecution purposes, and, that
decorative tiles can be made cheaply and
effectively out of waste glass, just toname
a few. The great pity is that most New
Zealanders are completely unaware of all
these endeavours.
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Sneak Preview

Although it is too early to obtain full
details of legislation proposed within the
Minister of Science and Technology's
portfolio, | have learned that the following
is proposed:

1. Transport Research Association
Bill — to set up a new RA, The most
recent one to be set up was the Heavy
Engineering Research Association 2
years ago.
2. Carter Observatory Act Amend-
ment — this is to enable the Minister to
make appointments to the Carter
Observatory rather than the
GovernorGeneral as at present.
3. Wheat Research Levy Act
Amendment — the current Act has a
maximum rate for the levy and the plan
is to increase this maximum rate.
Further information on this and other
fegislation will be available once the
House commences on May 15.

LETTER TO THE EDITOR

Sir,

I was interested to read in the April issue
that a Dr. 8. Hades has shown that there
are no thermometers in Hell. The great
Linus Pauling pre-empted him with the
following fine example of a null
hypothesis.

“To prove that the temperature of Hell is

- ponstant, consider the contrary. If the

temperature of Hell is not constant, a
temperature gradient must exist. If a
temperature gradient exists, the damned
could construct a refrigerating machine.
But the object of Hell is to torture the
damned with extreme heat. Hence, a
refrigerating machine is not possible.
Ergo, the temperature of Hell must be .
constant.”

John R. Walker,
University of Canterbury
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mj Gas...Ahy Gas Mixture...
Analysis to any Certified Accuracy

New Zealand Industrial Gases have got the lot!

By using the very latest gas technology for research and analysis, our analytical services
laboratory can supply virtually any type of gas or gas mixture — and vary the purity
to your exact requirements.

We'll also test your own samples to absolute certified Gases and Gas Mixtures
accuracy, or to any degree you may require.  Carbonyl Fluoride, Phosgene, P. 5 gas, Boron Trifluoride,

Equipment Our equipment includes mercury Specialised carrier gases, Zero fuel gas. Sulphur

h b he. fl e Hexafluoride, Nuclear counter gases, e.g. P. 10, 3-gas,
manometers, gas chromatographs, flame lonisation, 1, vane /helium, Calibration Mixtures, Helium, Biological
thermal conductivity and ultrasonic detectors,

5 r H h Atmospheres, Oxygen/Nitrogen Mixtures, Medical
Ervomex oxygen analySers, Mersch oxygen meters,  ngiyeres, Air Pollution controls, Inert Atmospheres,
electrolytic water analysers, Beckman infra-red

; Noble gases.
spectrophotometers. And the entire range of 1 confidential advice and service contact your nearest

Matheson/International analytical and gas detection  N=z|G branch. or phone Wellington 684.249,
equipmentas well.  Eqn the very latest in laboratory analysis.

'¥4[e forall gases

New Zealand Industrial Gases Limited
,,I Head Office: Kings Crescent, Lower Hutt.

P.O. Box 30337, Lower Hutt Telephone Wellington 692-139.

C235 For further details, use Reader Service Card



Tektronix 4052

A desk top graphics microcomputer — probably the fastest
processor in existence; due to the bit-slice bipolar C.P.U. — 64K
of RAM = about 2,500 lines of program — built-in ANSI Basic
interpreter means instant syntax error checking — an RS232
serial 1/F to connect with your Computer Centre — graphic
displays or statistical solutions in usually under 1 second — a
320K tape drive for program saving plus a range of peripherals
ranging from 40 megabyte discs to AZ-size plotters.

Tektronix 4050 Series

Many applications in industry require graphic answers. The
Tektronix 4050 Series provides to lab researchers, business
analysts/planners, statisticians and engineers a new dimension
in problem solving. Graphic answers can be obtained on screen
or plotter instead of wrestling with reams of printout. Built-in
IEEE-488 Standard interface bus enables 4050 Series Com-
puters to be plugged into a wide range of instruments for data
acquisition and control.

TEKTRONIX SERIES 4050 = GENERAL PURPOSE POWER + GRAPHICS

HEAD OFFICE:

G.P.0. Box 496, Wellington 1. Telephone 851-450

P.0. Box 18-065 Glen Innes, Auckland. Telephone 587-037

P.0. Box 2421, Christchurch. Telephone 64-403
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