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THE SHIMADZU FAMILY OF
UV-VISIBLE
SPECTROPHOTOMETERS

Shimadzu have a range of UV-Visible Spectrophotometers
which ensure that whatever your requirements are they can
supply a spectrophotometer to suit you. Shimadzu designs the
systems to perform at the Lop of their class, to be easy to learn
10 use, to be casily upgraded and reconfigured to meet your
changing needs, and to be a stylish addition to your laboratory.

The UV-1201 and UV-1201V are cconomical
spectrophotometers that are easily configurable for optimum
efficiency. By inserting one of the 19 available program packs
you can reconfigure the spectrophotometer from standard
photometries to a scanning or kinetics capable instrument. The
packs also let the user configure the instruments for specific
protocols, such as automated operation using a sipper or the
computer-controlled six-celt holder. The UV-1201 utilises a
coupled beam optical system providing the stability of double
beam technology without the additional cost. Photometric mode
is standard on both instruments, in which absorbance or
transmittance are measured al a user-selected constant
wavelength.

The UV-1601 and 1601PC feature case-of-use and built-in
validation for Pharmacopoeia requirements. Both these
instruments have built-in capability for photometries, kinetics,
scanning, quantitation, and performance validation. A wide
range of accessories are avaifable for pharmaccutical,
biotechnology, education, foods, and environmental
applications, The UV-1601 and the UV-1601 PC feature a
double beam design offering the very best in modern grating
technology. The blazed, holographic grating with self-aligning,

energy optimising deuterium and tungsten-halogen lamps, -

enhances precision across the entire UV-visible spectrum and
into the NIR from 190 10 11000 nm. Spectral data is obtained
at a constant bandpass with resolution less than 2 nm. A narrow
beam (1 mm) allows examination of even the smallest samples
with confidence. The UV-1601PC provides all the optical
features of the UV-1601 with the additional enhancement of
the Windows platform.

The UV-2401 PC and UV-2501 PC are the newest additions
to the Shimadzu range. These high performance
spectrophotometers are ideal for measuring an extensive array
of samples from solutions to solid/non-liquid optical materials.
PC operation is provided using the Windows platform. The
UV-2501 PC with its double-blazed grating, double
monochromator design and the UV-2401 PC single
monochromator system provide you with different capabilities
to meel your laboratory's requirements. The single
monochromator UV-2401 PC provides the analyst with the
reliabitity and performance expected in Shimadzu instruments.
The combination of low stray light/wide dynamic range and
small beam size make this instrument well suited to handle a
variety of practical situations. From small sample volumes to
highly absorbing samples, the software gives you the power
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and versatility of an extremely sophisticated system on a
package that’s easy to learn and use. When you can’tdilute the
sample or reduce the path length think of the UV-2501 PC.
Shimadzu has achieved the world’s lowest level of stray light
and highest energy throughput with its unique optical design.
Low stray light without sacrificing energy allow accurate
measurement up to 1100 nm in the NIR with an optional
detector.

The UV-3101PC spectrophotometer combines research grade
UV-VIS or UV-VIS-NIR optical performance with the ease
and familiarity of PC operation, using the Windows platform.
The UV-3101 PC range extends into the NIR from 190 to 3200
nm, using a double beam configuration with a six grating double
monochromator. Specialised software packages allow fully
automated spectroscopic data collection and analysis for
enzyme kinetics, photometric or colour analysis calculations.
A wide variety of accessories are also available. The UV-
3101PC provides a constant resolution of 0.1 nm and an
impressive stray light specification of less than 0.00008% at
220 nm. Shimadzu's stylish range of UV-visible
spectrophotometers cater 10 all your spectrophotometric needs
from the least demanding photometric analysis through to the
highest NIR capability. The wide varicty of options and
accessories for each of the models allow you to configure the
systems to your specific requirements with case.

Contact: Shimadzu New Zealand
P O Box 47027 Auckland 8
Ph: 0800 735 725, Fax: (09) 836 0668
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NEW ZEALAND NATIONAL COMMISSION FOR
UNESCO APPOINTMENTS

The following people were recently appointed to the New
Zealand National Commission for UNESCO by the Minister of
Education, Dr the Hon. Lockwood
Smith:

. Ms Roimata Kirikiri

. Professor Sylvia Rumball

. Professor Richard Bedford

. Brother Patrick Lynch

. Mr Patrick McCabe

These members will be assisted by

associate members from the Ministries .
‘ i Professor Sylvia Rumball

of Foreign Affairs and Trade; Education; Research, Science and
Technology; Cultural Affairs; the Environment and the
Department of Conservation. The new Commission will
continue to be chaired by the Hon. Russell Marshall,

Professor Sylvia Rumball is Dean of Science at Massey
University and a Fellow of the New Zealand Institute of
Chemistry.

THERMOPLASTIC ENGINEERING APPOINTS
TECHNICAL ADVISER

Ms Stacey McEwan has recently been appointed as Technical
Adviser for Thermoplastic Engineering Limited, Miramar,
Wellinglon.

Thermoplastic Engineering is a market leader in the design,
manufacture and installation of laboratory fume management
systems. The increasing demand from research institutions and
a wide range of industries to meel new stringent health and safety
legisiation has made it necessary 10 increase resources in this
sector.

Stacey's extensive laboratory experience will be a welcome
addition to the company, she was previously employed by
Courtauld Coatings and Griffins Foods. Stacey graduated from
Massey University in 1992 after completing a Bachelor of
Technology {in Bio-Process Engineering).-

NEW MATERIALS AND CORROSION CONSULTANT

A new Materials and corrosion consultancy offering quality
services in the field of materials technology, metallurgy and
corrosion engineering, will open in Auckland in January 1996.
"Les Boulton and Associates Limited” will be available to assist
companies to maintain their competitive edge by providing up-
to-the-minute advice on materials, corrosion and corrosion
prevention, thereby avoiding costly failures and the potential
for mistakes.

Les Boulton, principal of this new venture, has been a consultant,
researcher and lecturer in corrosion control for the past 22 years
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and has worked for the DSIR, a private consultancy, and more
recently, Industrial Research Limited. Les Boulton and
Associates Limited will continue to be associated with IRL in
the future and the two companies may work on some joint
projects.

Les Boulton has worked on many assignments, both in New
Zealand and overseas, for a wide range of clients and industries,
including pulp and paper manufacturing, food and chemical
processing, petrochemicals, stainless steel fabricators, the marine
industry and building services. He has also been associated
with other consultancies including engineering consultants, loss
adjusters, and legal firms. A particular service offered 1s the
running of in-house seminars for companies whaose products
are vulnerable to degradation which could lead to product
liability claims if corrosion occurs in service.

For further information contact:

Les Boulton, Brooke House, 24 Balfour Road, Parnell,
Auckland, P O Box 101261, North Shore Mail Centre. Phone
(09) 4783003, Fax (09) 4783713, and mobile phone 021 478300.

SCI TECH NOW REVCO DISTRIBUTORS

Science & Technology (NZ) Ltd have been appointed exclusive
agents for Reveo Scientific as from 1 January 1996. For all
your CO, incubator and/or freezer requirements and enquiries
please contact your locat Sci Tech office:

Auckland (09) 6222201

Wellington (04) 8017220

Christchurch (33) 3583395

Dunedin (03) 4777860

CHEMISTRY IN NEW ZEALAND
HAS NEW ADDRESS

Effective 26 January 1996, Chemistry in New Zealand has
moved to new premises. Contact details are now:

32 Murvale Drive, Bucklands Beach, Auckland,

P O Box 38-546, Howick, Auckland, New Zealand.

Ph: +64-9-5353475, Fax: +64-9-5353476, Email: ancat@ihug.co.nz.
This also applies to other publications owned by Ancat Holdings
Limited - LABSPEC New Zealand, LABCAT Australia, and NZ
BioScience.

POSSIBLE ICP CONFERENCE

A number of interested parties are investigating the possibility
of holding a conference on ICP (Inductively Coupled Plasma
Spectrometry) in Hamilton in November 1996. It is envisaged
that there would be separate days devoted to ICP-MS
(Inductively Coupled Plasma-Mass Spectrometry) and ICP-
OES (Inductively Coupled Plasma-Optical Emission
Spectrometry) with perhaps a total of thre days in all. Anyone
with an interest in such a conference should contact:

Dr Peter Robinson

R I Hill Laboratories Ltd.

P O Box 4048 Hamilton _

Ph: (07) §552266, Fax: ((7) 8549886, Email: peter @rjhill.co.nz
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ENVIRONMENTAL
ISSUES

THE MINISTRY FOR THE ENVIRONMENT'S

ORGANOCHLORINES PROGRAMME
BULLETIN NUMBER 2

Norman Thom reported on Bulletin No. 1 of the Ministry
for the Environment's Organochlorine Programme in
Chemistry in New Zealand 59, 6 (November 1995). The
following is Buletin No. 2 in fulf. Ed.

Bulletin 1 (July 1995) introduced the Organochlorines
Programme with a statement of draft objectives and expected
outcomes. This Bulletin provides an update on:

» The Organochlorines Consultative Group;

» Organochlorines in the NEW ZEAILLAND Environment;
« National Environmental Standards;

= Organochiorine Destruction Technologies.

In the past decade, organochlorine contaminants and wastes
have generated a high level of awareness, both nationally and
internationally, within industry, Governments and communities.
New Zealand’s response to these concerns is to determine the
status of these contaminants in our country and to set procedures
to address them.

The programme focuses on ‘dioxins’ (PCDDs, polychlorinated
dibenzo-p-dioxins, and PCDFs, polychlorinated dibenzofurans);
PCBs; and the organochlorine pesticides which were widely
used in the past within agriculiure and industry e.g. DDT, aldrin,
dieldrin, chlordane , and pentachlorophenol (PCP) (see Box 1},

ORGANOCHLORINES CONSULTATIVE GROUP

The Ministry for the Environment has convened an
Organochlorines Consultative Group as a source of expert
advice and to facilitate effective communication and
consultation during the programme. The first meeting of the
group was held in October 1995. The membership of the group
is listed below:

Howard Ellis Ministry for the Environment (chair)
Dr. Simon Buckland Ministry for the Environment

Jim Waters Ministry of Health

Dr. Bill Jolly MAF Regulatory Authority

Paul Dell Local Authorities

Mark de Bazin Timber Industry

Peter Sligh Pulp and Paper Industry

Dr. Jim Barnett Agricultural Sector

Bob Moffat - AGCARM, NZCIC

* Incineration Industry [to be appointed]

Norm Thom CAE, IPENZ, NZIC, WMINZ
John Hohapata Adviser on twi

Jocelyn Keith National Council of Women
Simon Towle ECO

Michael Szabo ECO

* Technical specialists as required
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The Role of the Consultative Group is to:

« advise the MFE (which reports to the Minister for the
Environment);

+ represent key stakeholders and a diversity of community
interests, and contribute individual expertise; advise on
programme objectives, directions, priorities, management and
progress; guide task-specific working parties; facilitate and
coordinate information gathering and dissemination; identify
additional resource requirements;

Box 1: Organochlorine Contaminants
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The Ministry for the Environment has undertaken to:

« work with the Consultative Group to consult effectively with
interested parties;

+ take account of current policy and environmental, social and
economic factors;

» widely disseminate key information using non technical
language;

+ inform and facilitate an understanding of the issues among
interested parties;

* provide suitable opportunities for, allow time for and take
account of, comments and submissions.

The Consultative Group is currently reviewing:

* the objectives of the programme;

+ the study design for the assessment of the New Zealand
environment;

» a protocol for destruction technology trials;

* a communications strategy for the programme

ASSESSMENT OF ORGANOCHLORINE CONTAMINANT
LEVELS IN THE NEW ZEALAND ENVIRONMENT:
STUDY DESIGN

This study is the first stage of a comprehensive three-year
programme 10 assess the significance of organochlorines in the
New Zealand environment, The study design is currently being
peer reviewed by New Zealand and international experts.

The key objectives of this study are to:

« Provide data on the level of key organochlorine contaminanis
within New Zealand ecosystems.

o Enable the level of contamination of the New Zealand
envirgnment 1o be seen in an international context

« Support the development and application of national
environmental standards or guidelines for these substances

The first set of environmental samples are timetabled for
collection during January 1996 and will continue at intervals
over the next twelve months.

To assess the level of organochlorine contamination within New
Zealand ecosystems, the approach being proposed is based on
the determination of typical or average environmental
contaminant concentrations. In developing this study therefore,
consideration was given to the following issues:

* the need to be consistent with international studies in terms
of sample collection and analytical procedures;

» the environments to be sampled (air, soils, rivers and estuaries)
need to be representative of New Zealand with a broad coverage
of the country; they will include relatively pristine places (e.g.
national parks) and farmland, as well as city, industrial and
urban areas.

« data from previous studies will be taken into account.
[A description of this study will be the focus of Bulletin 3;

further study documentation is available on request from Simon
Buckland, Ministry for the Environment]
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NATIONAL ENVIRONMENTAL STANDARDS TO BE
DEVELOPED

In implementing the Organochlorines Programme, the Ministry
intends to develop a suite of National Environmental Standards
(NES) for dioxins:

¢ these will be promulgated under 5.43 of the Resource
Management Act 1991; an explicit process of public
consultation will be designed.

« they will apply nationally;

« they will be used to determine clean-up criteria for
contaminated sites and emission standards for RM Act consents,
including consents 1o operate destruction technologies;

» criteria will be determined for the protection of ecosystems
(based on a national protocol) as well as for the protection of
human health (based on exposure scenarios for a range of land
uses); findings from the assessment of background levels in
the environment will be incorporated,

+ experience gained in the development of Health and
Environmental Guidelines for Selected Timber Treatment
Chemicals (which included criteria for PCP and interim criteria
for dioxins) will be carried forward,;

« criteria and standards established in other countries will be
examined for their relevance to New Zealand;

« the current Government policy on the toxicology of dioxins
will be re-examined in the light of the US EPA dioxin
reassessment, and any other international reviews of dioxin
toxicity.

ORGANOCHLORINE DESTRUCTION TECHNOLOGIES

Organochlorine wastes requiring treatment or destruction may
arise from a variety of sources, including contaminated soils,
sediments, building materials, chemical stockpiles and materials
from treatment ponds and waste dumps. The chemical stability
of the organochlorine substances of concern, a feature which
contributes to their persistence in the environment, also makes
them difficult to destroy.

Internationally the most widely employed means to destroy
organochlorine chemicals and contaminated materials is high
temperature incineration (HTI). However in recent years, public
opposition to HTT has increased because of uncertainties over
its potential for dioxin emissions. After vigorous local
opposition (o the proposed use of a cement kiln to destroy stocks
of PCBs, New Zealand has exported its major holdings of PCBs
for destruction in a dedicated hazardous waste HTI facility
overseas, principally in France.

The search for alternative means to safely destroy
organochlorine substances, particularly PCBs, has involved
considerable research and development worldwide. To help
identify destruction technologies appropriate to PCP and dioxin
contaminated material, the Ministry for the Environment and
the Timber Industry Environmental Council contracted overseas
consultants to report on all proven or potential technologies'

Page 5



Only three technologies were identified for solid wastes:

* High Temperature Incineration (HTI)
* Base Catalysed Dechlorination (BCD)
* The EcoLogic process

High Temperature Incineration

HTTis acollective term applied to a range of proven incineration
technologies which achieve high destruction efficiencies. HTI's
of possible interest to New Zealand include rotary kilns,
“plasmox” (plasma arc heated system), fluidised bed
combustion, and controlled air incineration {pyrolysis). A high
level of treatment efficiency and reliability can be achieved in
modern installations that incorporate appropriate pollution
abatement systems. Treatment residues in the form of clinker
or slag are normally dispoesed of in a landfill.

However any proposal to use HTI for the disposal of hazardous
waste could be expected to focus public interest and concern
on the possibility of dioxin formation and emission from such
a facility.

Base Catalysed Dechlorination (BCD)

The BCD technology is a recent innovation developed and
patented by the US Environmental Protection Agency (US EPA)
Risk Reduction Engineering Laboratory. BCD involves a
reaction which sequentially strips chlorine atoms from
organochlorine molecules and substitutes them with hydrogen
atoms derived from an oil. The reaction, which requires the
addition of a proprietary catalyst, takes place over several hours
and at elevated temperatures to yield a completely dechlorinated
organic molecule and common salt. Commercial BCD units
are now operating under license in the USA and in Australia.

ADI Services, a BCD licensee in Australia, have developed a
varialion of the BCD reaction (called the *ADOX’ reaction) in
which the patented BCD catalyst is replaced by an ‘accelerator’.
In the ADOX reaction the nature of the reaction changes
dramatically in that PCP molecules, for example, are
decomposed completely to carbon. The reaction, which takes
place rapidly, can be applied to much higher concentrations of
organochlorines than the conventional BCD process and without
the requirement for the addition of oil.

In developing technologies of this type, a significant challenge
is to destroy the organochlorine contaminants bound up within
soil and other solid materials. Onc approach is to pretreat the
contaminated materials within a thermal desorption unit (TDU).
The vapourised contaminants are then condensed and destroyed
in the BCD reactor. The Ministry for the Environment, in co-
operation with the timber industry corporates, recently
contracted the Insutute of Environmental Science and Research
Lid (ESR) and ADI Services to undertake treatability trials on
a sample of PCP and dioxin contaminated soil. The resulis to
date indicate excellent destruction efficiencies from the
combined use of TDU and the ADOX reaction. Further trials
are (o continue in 1996.

The EcoLogic Process

Another technology has been developed by EcoLogic
International Inc (ELI). The technology has been successtully
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demonstrated to completely degrade PCP, dioxins and other
organochlorine substances as well as polycyclic aromatic
hydrocarbons (PAHs).

When applied to the treatment of soil, the contaminants must
first be vapourised by a thermal reduction mill (TRM). The
unit adopted by EcoLogic comprises a ball mill {to achieve a
finely divided soil) operating at high temperatures on a molten
tin bath. The vapourised organics are swept into the EcoLogic
reactor with a stream of gas (mainly hydrogen and stcam).
Chemical decomposition reactions take place in the reactor at
900 °C in a hydrogen atmosphere to yield principally methane,
carbon dioxide and hydrogen chloride (recovered as
hydrochloric acid).

The technology has been successfully audited by both the US
EPA during a trial treatment of dioxin contaminated soil, and
also by Environment Canada during the treatment of PCB and
PAH contaminated harbour sediments. Environmental Solutions
International {ESI) and ELI have recently commissioned the
first commercial scale EcoLogic plant at Kwinana, south of
Perth. This plant is destroying stockpiles of organochlorine
pesticides (predominantly DDT) and PCBs. Independent
assessment indicates a greater than 99.9999% destruction
removal efficiency.

The success of both the BCD/ADOX and the EcoLogic
technologies relies on effective materials handling and an
efficient TRM pre-treatment phase.

Qther Innovative Technologies

» UV light is being used in conjunction with hydrogen peroxide
to successfully treat PCP and dioxin contaminated groundwater
at the Forestry Corporation of New Zealand’s Waipa timber
processing plant near Rotorua;

+ A number of other technologies can be applied Lo
contaminants dissoived in water but have yet to be seriously
considered for the treatment of organochlorine contaminants
in soil. These include: “plascon” (in-line plasma arc), high
energy electron beam irradiation; gamma irradiation; silver T
process; and supercritical water oxidation;

Seclected fungal or bacterial species may offer the prospect of
bioremediating PCP contaminated soils at a lower cost than
thermochemical methods. However whilst bioremediation has
been demonstrated 1o degrade PCP, it does not appear able 1o
degrade the dioxin microcontaminants of PCP.

Technology Performance Criteria

The introduction to New Zealand of a technology to destroy &
hazardous waste or achieve site clean-up must address a number
of issues:

* The technology must be cost effective. There are a number of
aspects to this:

=> the technology must be able to meet clean-up or destruction
efficiency targets;

=5 it must be affordable, yel at the same time it must achicve
the required clean-up criteria, The development of health and
environmental standards are therefore fundamental to the
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selection of an appropriate technology;

= the technology must provide value for money. Does it offer
a final solution to the contamination problem (e.g. degradation
of the contaminants to acceptable end products), or does it
transfer the problem to future generations (e.g. containment,
immobilisation, land filling)?;

= versatility - is the technology cffective on a range of
contaminants and malerials?;

= what is the nature and extent of pre-treatment required?;
= is the treatment facility small scale and relocatable (i.e. can
it be moved from site to site} or would a regional facility be
needed?

* The technology must be satisfactory and safe to operate from
a number of standpoints:

= occupational, safety and health standards relating to workers
and the work place;

= land use consents concerning the siting, installation and
operation of the unit;

= the transport of hazardous substances to and from the
installation;

= regional council consents for any emissions to air, water or
land during its operation;

= consenis to satisfactorily dispose of wastes comprising by-
products or ¢nd products,

Radiometer Pacific
New Titralah 90 Titration System - Quality at an Atiordable Price

» of underlying importance to technical and performance
requirements is the reliability and robustness of the operation.
In other words the technology must pass a “warrant of fitness’
as tested by certified HAZOP/HAZAN risk assessment
procedures.

* Acceptance by the general public on the safety and desirability
of any technology is a major consideration. The community
will need to be satisfied that the technology is safe.

Any technology o destroy organochlorines will therefore need
to undergo a considerable degree of technical and public
scrutiny before it is judged to be ‘acceptable’ and’safe’.

'Full reports available from the Ministry {or the Environment.

For further information contact the NZIC representative
on the Organochlorines Consultative Group:

Nomman Thom

School of Environmental and Marinc Sciences

The University of Auckland

Private Bag 92019

Auckland

Telephone: {09) 3737599 ext:5659

Fax: (09) 3737420

Email: n.thom @auckland.ac.nz

RADIOMETER -:db;
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real-time curve facility.
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% Good Laboratory Practice - printouts

will assist with Quality Procedures.

Convenient and easy to operate.

....................................................

+ AND ABSOLUTE VALUE FOR MONEY.

For further information on Titralab™90, please contact:-
Radiometer Pacific - Unit 1 10-20 Sylvia Park Road, Auckland New Zealand
on Tel: (09) 573 1110 or Fax: (09) 573 1106.

....................................................

.................................................
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HP USES WORLD WIDE WEB TO COMMUNICATE
WITH BIOCHEMISTS AND ANALYTICAL
CHEMISTS

Hewlett Packard Company now is using the World Wide Web
to communicate with biochemists and analytical chemists. By
offering a separate analytical directory within HP's Web home
page, Access HF, HP now provides scientists with the following:

- detailed information on HP's analytical and biochemistry
products;

- the ability to do business with HP through easy access to
addresses, phone and fax numbers for HP analytical offices
and distributors around the world,

- PEAK magazine on-line;

- pointers to important chemistry resources on the Web; and

- information about HP's analytical business.

In the future, HP plans to add application notes, service and
support information, a columns and consumable catalogue, and

training and events information.
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AMERICAN PHYSICAL SOCIETY
SELECTS 1996 RECIPIENT OF
HIGH POLYMER PHYSICS PRIZE

The American Physical Society has announced that the winner
of its prestigious 1996 High Polymer Physics Prize is Dr Alan
N Gent, The Harold A Morton Professor Emeritus of Polymer
Engineering and Polymer Physics at The University of Akron.
An internationally recognized expert on the physical behavior
of polymers, Gent served on the National Research Council panel
that evaluated the solid-rocket boosters believed responsible for
the 1986 Challenger Space Shuttle accident. For his participation
on that panel, he received from astronaut Michael A Baker the
“Silver Snoopy,” a NASA award recognizing work that enhances
the probability of space mission success.

The American Physical Society prize recognizes outstanding
accomplishment and excellence of contributions in high polymer
physics research. Gent was sclected because of his “fundamental
contributions 1o the physics of adhesion and fracture of
elastomers,” according to the society. The annual award was
established by Ford Motor Company in 1960 and includes a
certificate citing the recipient's contributions and a US$5,000
prize.

The award will be presented to Gent at the American Physical
Society general meeting in St. Louis, Missouri, USA in March
1996. More than 41,000 physicists around the world are
members of the American Physical Society, which was founded
in 1899 for the advancement and diffusion of the knowledge of
physics.

Gent left his native England in 1961 to join The University of
Akron, Ohio, USA. He spent more than three decades at The
University of Akron, during which time his abilities and
achicvements as a researcher in the area of deformation and
fracture of polymers brought honours and accolades to him and
the institution. He has been honoured by the American Society
for Testing and Materials, the Plastics and Rubber Institute, the
Society of the Plastics Industry and the Society of Rheology.

Most of Gent's major awards were received in the last five years.
In 1990, the American Chemical Society’s Rubber Division
awarded Gent its highest honour, the Charles Goodyear Medal.
The following year, Gent was named to the prestigious National
Academy of Engineering, and received the “Silver Snoopy™
award from NASA. In early 1993, he was inducted into the Ohio
Science, Technology and Industry Hall of Fame in Columbus,
Ohio, USA.

GenLretired from The University of Akron and received emeritus
status in June 1995. He continues collaborative rescarch at The
University of Akron with Dr Gary Hamed, Professor of Polymer
Science and Biomedical Engineering. Gent also is a science
adviser to The Goodyear Tire and Rubber Company.
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LETTER FROM AUSTRALIA

One of the Grand Old Men of Australian chemistry is Arthur
Birch, Emeritus Professor at the Australian National University
in Canberra. Arthur has always taken an interest in the history
of his beloved organic chemistry and owns a fine collection of
old books, and it is always a delight to read what he has 10 say
about the things that interest him. In the Notes and Records of
the Royal Society of London for 1993 (volume 47, number 2,
pages 277-296) he writes about the tropinone synthesis of Sir
Robert Robinson and reflects on just how Robinson came to the
first biomimetic synthesis. In 1917 Robinson published the
results of his work with a 'soup’ containing succindialdehyde,
acetonedicarboxylic acid and methylamine. From this mixture,
at physiological pH and in the cold, Robinson isolated tropinone,
a substance with the same nitrogen-bridged seven membered
ring structure as cocaine.

Birch is exceptionally well qualified to write about Robinson
because their careers intersected in a number of ways. Birch
worked in Robinson's laboratory at Oxford for ten years and,
upon the older man's death, wrote (in 1976) an obituary and
assessmenl of his scientific career. In between these two
biological markers, Birch was professor of organic chemistry at
Sydney from 1952 to 1955, occupying a chair whose first
incummbent was Robinson (1913-1913).

When Birch took up his appointment he looked in the store for
traces of his illustrious predecessor, and 'found some obvious
relics of his scientific interests: a large quantity of morphine,
some steroidal alkaloids and, astonishingly to me, a large bottle
of calcium acetonedicarboxylate, the key intermediate in his
1917 ropinone synthesis”. A recent check showed that the bottle
was no longer in the store, and also failed to locate any
publication from the Sydney department which mentioned its
use.

Birch asks himself 'Did Robinson initiate the tropinone synthesis
in Sydney?' Persistent asking in 1952 finally led Birch to the
department's oldest inhabitant, Julius W Hogarth, who had been
Robinson's personal assistant and who recalled that 'RR wished
to condense succindialdehyde with acetonedicarboxylic ester
using diethylamine as catalyst. But, there was none of that in
the store: the only amine available was methylamine so he used
that instead’. It is only in recent years that a wide range of
chemicals has become readily available in Australia, and so
Hogarth's story rings true, and Birch observed that earlier
'synthetic programs tended to be organized around what was
already in store ... (or) ... which grew in the local bush'.

Birch goes on to explore the ideas that Robinson drew on in
designing his synthesis, notably that of Thiele who has used
diethylamine as catalyst for the preparation of benzo-
cycloheptadienones. Following that logic, the nitrogen bridge
would be formed last, whereas with methylamine as catalyst it

was possible to form from the dialdehyde an intermediate having

a five membered ring - a 1,5-dihydroxypyrrolidine, dubbed a
pseudobase - with the three-carbon unit being added in the
second step. Birch also discusses the work of Winterstein and
Trier, and of Willstiitter, that Robinson was able to draw on.

Birch is mildly critical of ‘historians of science who were noi
themselves active participants in creative science' and says that
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much of his history of scientific ideas he located in the
experimental sections of papers and in the footnotes. The
detailed discussion contains a number of Birch gems, including
the comment that Robinsen, in contrast to senior German
professors, liked to work at the bench and 'in 1914 largely
destroyed by fire a Sydney laboratory, he told me, through a
melted rubber gas-tube to a Bunsen burner beneath an overheated
sand-bath.

'Robinson's pregnant ideas in this field did not emerge in mystical
fashion', Birch concludes, as he reflects thal 'developments in a
rational scientific field can nevertheless be subconscious' and
consigns to legend the idea that it was Robinson's biogenetic
ideas that led to his synthesis of tropinone. Forty years in
preparation, Birch's paper is a great read, but published in a
place that most organic chemists would be untikely to come
across it. They would be even less likely to stumble on the
1976 assessment of Robinson's career because it was published
in the Journal and Proceedings of the Royal Society of New
South Wales. 1 can recommend it, also, to the reflective
practitioner.

Professor fan D Rae

Deputy Vice-Chancellor

Victoria University of Technology
Melbourne
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PESTICIDE RESIDUES
Finding Out More And More About Less And Less

Patrick T Holland, Food and Biological Chemistry Laboratory, .
Horticulture and Food Research Institute, Ruakura Research Centre, Private Bag 3123 Hamilton

Introduction

Pesticide residues have been a catch cry of environmental and
consumer groups since the mid-1960s when Rachel Carson
drew the public’s attention to the deleterious ecological effects
of organochlorine insecticides, which were in widespread use
at that time. The complex role of pesticides in modern society
with the associated problem of pesticide residues has
undoubtedly contributed to the disenchantment with chemistry
that is prevalent in Western society, often fuelled by misleading
propaganda from special interest groups on residue issues.

Pesticide residues are closely regulated on foods in most
countries using Maximum Residue Limits (MRLs) which are
based on recognised safe and reasonable use patterns.
Increasing attention is also being given to environmental issues,
particularly to sensitive resources such as estuaries and water.
The proposed moving of pesticide regulation in New Zealand
from under the wing of the Ministry of Agriculture and Fisheries
to the Ministry for the Environment (under an authority to be
established under the Resource Management Act, 1991)
recognises this need Lo take a very broad view.

Knowledge on residues has depended on advances in analytical
chemistry, particularly Gas Chromatography (GC}, combined
Gas Chromatography-Mass Spectrometry (GC-MS) and High
Performance Liquid Chromatography (HPLC). This article
outlines some issues regarding pesticide residues in New
Zealand with particular reference to the role of the analytical
chemist.

Organochlorine Insecticides (OCs)

DDT (1,1-diparachlorophenyl-2,2,2-trichloroethane) was
widely used in New Zealand pastoral agriculture, and dieldrin
or lindane to a lesser extent. In the 1960s we followed other
countries and banned widespread use of OCs. In our pragmatic
fashion, this was largely based on concerns about meat products,
in which residues were coming under regulation in export
markets.

coly

Dieldrin

Chlordane was used in the treatment of plywood until recently
which has led to the contamination of some industrial sites
with flow on effects to adjacent areas such as the Manukau
harbour. Dieldrin had a number of minor registered uses until
recently.
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The OCs are resistant to microbial degradation and have a
propensity to concentrate in lipid-rich tissues. These properties
lead directly to their most undesirable characteristics - the
environmental persistence, bioconcentration, and
biomagnification through the food chain of their residues. They
share these characteristics with two other notorious classes of
contaminants, the polychlorinated biphenyls (PCBs - electrical
insulating fluids) and polychlorinated dibenzodioxins (PCDDs
- by-products of manufacture of some organochlorines and of
incineration). Pentachlorophenol (PCP), another timber
treatment chemical that has been poorly regulated, is a major
source for PCDDs in New Zealand.

While residues of DDT, and its primary metabolite DDE (1,1-
diparachlorophenyl-2,2,2-dichlorocethene), have declined to low
levels in the soils of most parts of New Zealand (less than 0.1
mg/kg), levels of 1-5 mg/kg are not uncommon on farms in
Canterbury, where DDT use was high and where dry land
conditions have lead to very slow degradation rates. High soil
residue tevels are an intractable problem, which can result in
excessive residues in meat or dairy products. Reducing them
will depend on enhancing bioactivity in the soils including the
use of irrigation.

-
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Figure I: Electron capture detector gas chromatogram of an
extract of a marine sediment containing 29 ug/kg total DDT +
metabolites and 2 ugfkg dieldrin (1.S. = internal standard)

OC residues are detectable in most of our estuarine areas and
are bioconcentrated in shelifish and other biota in these
ecosystems. The levels are not particularly high by international
standards except in localised, highly contaminated sites adjacent
to industrial areas such as the Mangere Inlet in Auckland (1)
The gas chromatogram of an extract of a marine sediment
(Figure 1) illustrates the power of modern analytical techniques.
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The high resolution capillary column and optimised electron-
capture detector (ECD) enable detection limits of 1 pg/kg dry
weight (1 ppb). The chromatogram reveals the presence of
DDT, DD, DDE, and dieldrin each in the 2-20 pg/kg range.
Concentrations of OCs in organisms dwelling in this sediment
can be expected to be 10-20 times higher - the start of
biomagnification up the food chain which can lead to damaging
levels in marine mammals.

Humans also carry body burdens of OC residues accumulated
mainly through diet. The significance of these residues is a
subject of intense interest. At typical levels (less than 1 mg/kg
on a fat basis) they are generally thought to be relatively inert
and non-carcinogenic. However, current biomedical research
is pursuing the theory that some OCs and other xenabiotics
(compounds that are foreign to the body) mimic estrogens,
leading to increased susceptibility to carcinomas in fatty tissues
such as the breast.

Organophosphorus {OP) and carbamate insecticides

The banning of OCs encouraged the development of a wide
range of OP and related carbamate insecticides, which act by
inhibition of insect nervous-system cholinesterase. Early
products such as parathion also had very high mammalian
toxicities (LI5S0 rat <5 mg/kg body weight), which made them
very hazardous to use. However, more recent OPs are much
less toxic (e.g. pirimiphos methyl; LD50 rat 2000 mg/kg), and
are widely used in agriculture,

S )
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pirimiphos-methyl diazinon

OPs are readily deactivated and degraded in mammals and by
microorganisms, and therefore do not accumulate. Despite
widespread use for over 30 years, and close scrutiny by modern
techniques, residues from agricultural uses are virtually never
found in wider environmental samples. Ecological ill-effects
are believed to be limited to reductions in the populations of
some beneficial insects in sprayed areas. Sensitive analysis
for residues can be carried out by GC with detectors selective
for phosphorus (Flame Photometric Detector (FPD), or
Nitrogen-Phosphorus Detector (NPD)).

Synthetic Pyrethroid Insecticides (SPs)

SPs are structural analogues of the natural pyrethrums and have
a mode of action on insect nerve junctions similar to the OCs.
Permethrin is one of the most commeonly used. They have good
biodegradablility due to the ester linkage and are used at very
low rates (5-50 g per hectare); consequently environmental
residues are uncommon but may be expected where industrial
cffluents accumulate. Their principle disadvantage is the very
broad insecticidal activity which tends to eliminate many
beneficials. Residue analysis (generally GC-ECD) is

CHEMISTRY IN NEW ZEALAND/JANUARY 1996

complicated by the range of isomers (R,S or cisftrans) that may
be present.

0
Cl,C= CHTL o
Me Me .
permethrin

Fungicides

Fungicides are widely used on crops in New Zealand as the
climate encourages growth of plant pathogens. A diverse range
of chemical classes has been developed with the emphasis in
recent years being on biodegradability. As with modern
insecticides, residues are rarely found in the wider environment.
An exception is copper, which accumulates in scils under crops
treated with cupric oxide or the hydroxide (Bordeaux mix) - a
conundrum for ‘organic’ proponents and a serious problem in
Kenya, where decades of heavy use have led to phytotoxic levels
in the soils of coffee plantations.

Herbicides

This is the most important sector of the New Zealand pesticide
market and contains an ever increasing diversity of chemicals.
While many herbicides are of limited environmental
significance, due Lo rapid degradation or strong adsorption e.g.
glyphosate, some herbicides designed for longer-term control
have more mobile and persistent residues with the potential
too contaminate the wider environment. A number of herbicides
have been implicated in contamination of ground water
resources in North America and Europe. Recently, low-level
residues of atrazine, terbutylazine and simazine have been
detected in some wells in South Canterbury.

EtNH N, . NHEt EtNH N__.NHCMe
Y Py e 9
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simazine terbutylazine glyphosate

Figure 2 shows a region of the GC trace for a water extract
prepared by solid-phase extraction (SPE) using C,,-silica
impregnated filter disks. The NPD allows selective detection
of the triazine residues at levels below 0.05 pg/L. HPLC is
also very suitable for trace analysis of herbicide residues in
water.

The sulfonyl-urea class of herbicides has cotme into prominence
recently owing lo their very high activity against many weed
species, and their very low mammalian toxicity. They act by
specific inhibition of an enzyme in the pathway for biosynthesis
of valine and isoleucine in plants. Residue analysis can be
carried out by HPLC, but has been difficult due to the very low
rates of application. Recently we have developed conditions
under which diazomethane can be used to produce the thermally
stable dimethyl derivatives of sulfonyl-ureas (Figure 3) so
residue analysis can be carried out by GC (2). Figure 4 shows
the GC-MS selected-ion chromatogram for detection of several
sulfonyl ureas in water at 0.1 ug/L. The method has also been
applied to field and laboratory experiments that showed
metsulfuron residues in soil degrade with a half-life of about
20 days.
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Residues in the Diet

Although modern insecticides and fungicides are readily
degraded in the environment by soil microorganisms, residues
on treated crops, such as fruit or vegetables, often do not
dissipate quickly. Residues still present at harvest are regulated
through MRLs, which in New Zealand are set in the Food
Regulations.
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Figure 2: Nitrogen-phosphorus detector gas chromatogram
of an extract of a ground water sample containing simazine
(0.10 ug/L) and terbutylazine (0.51 pg/L).

A combined Department of Health/Ministry of Agriculture and
Fisheries survey of fruit and vegetables was carried outin 1991/
92 (3). Multi-residue analytical techniques were used, which
can detect a wide range of residues. Sub-samples of crops were
extracted with ethyl acetate and cleaned by gel-permeation
chromatography to remove lipids and pigments. High-
Resolution Gas Chromatography (HRGC) with effluent splitting
to ECD and NPD allowed detection of over 80 pesticides.
Figure 5 shows chromatograms for standards and an tomato
sample containing restdues of pirimiphos-methyl and
permethrin, The large peak on both channels is the internal
standard, carbophenothion. A similar method has been
developed for multi-residue analysis of wine and juices, which
uses SPE to concentrate residues (4),

Over 52% of the 740 samples tested in the survey had no
significant residues and 43% had residues below set MRLs.
5% of samples had residues that cither exceeded a set MRL or
for which there was no set MRL for that pesticide on that
particular crop. Most of the MRL violations were from moderate
residues due to unregistered uses of a pesticide approved for
other crops rather than uses of banned products or levels
exceeding set MRLs. The results were in broad agreement with
residue monitoring in other countries and confirmed Department
of Health rankings, which put microbial contamination of food
as a much more serious health problem than residues.
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Most pesticides lack systemic action, and therefore residues
are found mainly on exterior surfaces, where they are amenable
to removal in operations such as trimming, washing or peeling
that most crops underge before consumption. Further losses
can arise during cooking. These factors all greatly reduce the
exposure of consumers to pesticides in the diet. A review of
the extensive literature on the effects of storage and processing
on residues in food has recently been carried out by the IUPAC
Commission on Agrochemicals (5).

Export Surveillance

While environmental and dietary concerns are of increasing
importance to pesticide policy, the issue of residues in our
export agricultural products continues to dominate thinking in
the agricultural sector. Very large financial and technical inputs
are made by the major commodity groups (meat, dairy, pip
fruit and kiwifruit) into residue testing to ensure consignments
meet the requirements of various overseas markets. Multi-
residue techniques are supplemented by ELISA format
immunoassays (6). Residues found in meat and dairy products
are usually confined to low levels of DDE/DDT but a wide
range of fungicide and insecticide residues may be present on
horticultural crops.

Meeting quarantine and MRL standards while producing
blemish-free fruit can be a difficult exercise for growers,
particularly as requirements vary between countries. Producer
boards setting recommended spray programmes for growers
need good insight into the residual properties of the pesticides.
HortResearch has developed a predictive computer modelt,
which cxtrapolates field data into residue estimates for
particular spray scenarios (pesticides, dates of application,
rates, date of harvest). The program is based on the following
simple two-stage first-order model with three (pesticide-
dependent) parameters for the quantity of pesticide remaining
on a fruit at time t after spraying:

D¢ = Dole’®1t + kze®2t)/(1-ka)

The initial quantity of pesticide deposited (D) is determined
by the rate of application and size of the fruit. The first
exponential term accommodates initial rapid volatilisation of
pesticide, while the second term covers slower losses of more
firmly retained residues. A residue concentration is then
calculated which allows for fruit growth over time t. This modet
has proved able to provide remarkably accurate predictions of
residue levels on apples or kiwifruit. Figure 6 shows calculated
and predicted residues for chlorpyrifos on kiwifruit through a
growing season when six spray applications were made.

Spray Drift

This is a controversial issue affecting horticulture in two ways.
Firstly, through crop damage due to drift from pastoral or
forestry spraying of herbicides, and secondly, through the ire
of neighbours subjected to drift from corchard spraying. Many
crops are extremely sensitive to the “hormone’ herbicides such
as 2,4-D or triclopyr. Analysis of affected foliage has revealed
that residues as low as 2 ug/kg can indicate damaging exposure
to drift. Reliable detection of residues at these levels requires
GC-MS.
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Figure 3: Derivatisation of residues of sulfonyl urea herbicides with diazomethane to form thermostable dimethyl derivatives
129 7 [T2:13 18 | }15:25 f1e:57 2e:07
PS 1 1s:06 CM
TS
Fi7:a7
50 o
{i2:33
10¢ 5 : ﬁa:s‘ [_15:06 ["1'6:53
PS 1l + Il TF
[Ts:26
50 -
R 14
TE It
NS

‘) ------ T ™ TT T T T 11
Scan 400 se 520 Leo ‘800 500 T leoe
R.T. 10:44 12:25 14:06 15:481 17:29 19: 10 20: 51
Group-Nr. - 1 s 2 I 4 5

miz ton 1 199 181 185 181 197

m'z lon 2 240 210 200 194 210

Figure 4: Reconstructed ion chromatograms of the confirmatory analysis by GC-SIM-MS of a water sample spiked with
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Figure 5a: Mixed pesticide standard (I ng each) by HRGC
using column effluent splitting to ECD and NPD: [, simazine;
2, lindane; 3, pirimicarb, 4, bromacil; 5, aldrin,; 6, triadimefol;
7, parathion-ethyl; 8, penconazole; 9 endosulfan-a; 10, . .
dieldrin; 11, endosulfan-b; 12, carbophenothion; 13, p,p-DDT: internal standard 0.4 mg/kg, and 3, permethrin 0.03 mg/rkg
14, dicofol; 15, permethrin; 16, cyfluthrin; 17, cypermethrin,

18, fenvalerate; 19, fluvalinate; and 20, deltamethrin

Figure 5b: HRGC analysis of extract of tomatoes with incurred
residues: [, pirimiphos-methyl 0.17 mgfkg, 2, carbophenothion
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Pesticides from orchard spraying are detectable outside sprayed
blocks. Deposited droplets can be extracted off filter papers
and very fing particles or vapour-phase samples can be trapped
in air samplers on polystyrene resin beads (XAD-4).
Experiments have been conducted in kiwifruit orchards (7).
Typical levels of deposited drift were 30-300 ug/m? at about

25 metres downwind from the shelter, which is less than 1% of
deposits in the sprayed crop. Levels rapidly dropped with
distance and were non-detectable beyond 50-100 m. Aerial drift
levels were typically 1.5-5 pg/m* with diazinon showing higher
levels than the other less volatile pesticides. These drift levels
are low by any objective health standards but may still cause
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Figure 6: Predicted versus found residues for chlorpyrifos on
kiwifruit following six sprays. Arrows indicate the time of
application of the pesticide
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concern to close neighbours who see drift as an unwarranted
intrusion from the orchard.
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Conclusions

The severe regulatory pressures that have operated for some
years has meant that most registered uses of current pesticides
are very safe in regard to both human and environmental health.
Despite many scares and individual incidents, the overall risk/
beneflt analysis is actually rather good, particularly if one takes
as a base the multiple and manifest problems caused by the
OCs. However pressures are continuing to mount worldwide
for even stricter standards and, as a small country highly
dependent on agricultural exports, we must try to keep ahead
of these trends. Residues in export commodities will be of even
greater significance to New Zealand post-GATT as countries
wurn to non-tariff barriers. Thus analytical techniques for low
level residues will remain a focus for research, development
and regutation of pesticides.

Local communitics are also demanding more say in agricultural
practices and insisting on extremely high environmental
standards. The recent collections of unwanted pesticides from
farms by some local councils have contributed to decreasing
the risks. All pesticides have the potential for misuse and
community groups have a role in highlighting problems and
assisting with education. Chemists must play their part in this
process, or risk further alienation.
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HP APPLICATION NOTE EXPLAINS HOW TO
REPLACE CLASS A VOLUMETRIC GLASSWARE
WITH THE HP PREPSTATION

Hewlett Packard Company has published an application note
(Literature 5963-5259E) entitled "A Validation Study:
Performing Dilutions with an HP PrepStation Compared to
Manual Preparation Using Class A Volumetric Glassware".

The publication describes an extensive validation study that
demonstrates how the HP PrepStation is equivalent to manual
dilutions using Class A glassware in the range of dilution factors
from two to two hundred. With validation established, the
publication concludes that those laboratories using Class A
glassware can move to automated instrumentation to increase
productivity and decrease operating costs with only simpler
equivalency testing required for validation of particular assays.

The 16-page, black and white application note includes
experimental conditions, results, and statistical analyses for the
validation study. It also discusses the benefits obtained by the
authors when using the HP PrepStation for automated dilutions.

The application note is available without charge from any
Medtec Products Ltd sales office.

Contact: Peter Hermans, Medtec Products Lid
P O Box 34241 Northcote, Auckland

Ph: (09) 4806763, Fax: (09) 4806386
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THE PLATE COUNTER
REVOLUTION CONTINUES...
TOTAL PERFORMANCE FOR
BETA, GAMMA AND LUMINESCENCE COUNTING

Waiiac Oy, of Finland, have continued the success of the
Microbeta Plus with the latest plate counter, the Trilux.

Based on true liquid scintillation counting technology with
coincidence counting, Trilux has the superior features of a top
quality beta counter including single button operation, and
single and dual label DPM results. However, Trilux is more
than just a beta counter as without any modification, it can be
used for gamma labels such as iodine and chromium as well as
for the modern luminescence applications.

The additional capabilities include the ability for up to 4 mL
tubes tobe counted, improved luminescence performance and
updated software. Existing customers can also upgrade their
Microbeta Plus with the new larger tube accessory and the other
special cassettes for a variety of applications.

The Trilux allows the user to use any kind of label (beta, gamma,
luminescence) quantitatively on filters, microtitre plates or in
tubes. So many assays now use microtitre plates which save
reagents, sample, cocktail and isotope avoiding the need to
transfer 10 a scintillation vial for counting - you can count the
plate directly in the Trilux. Reducing your assay costs, saving
you time, and minimising waste.
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Solid scintillators further reduce costs in waste disposal and
even microtitre plates with the scintillator incorporated in the
plastic walls of the plate (Scintistrip) are available from Wallac.

Wallac provide a complete list of application notes for most
assays and the list continues to grow. Please ask Sci Tech for
further information on how the Trilux can improve your
laboratory's counting efficiency.

Contact: Andrew Pearce, Sci Tech

P O Box 663 Dunedin

Ph: (03) 4777860 or Mobile (025) 368057, Fax: (03) 4777870
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HEWLETT PACKARD AND
MEDTEC PRODUCTS LTD INTRODUCE A
MODULAR HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY (HPLC) SYSTEM

Medtec Products Ltd and Hewlett Packard have introduced a
modular high-performance liquid-chromatography (HPLC)
system that combines advanced validation- and certification-
support capabilitics with innovative design, manufacturing and
support features. The result is an HPLC that enables
laboratories to comply more easily with regulatory standards
while reducing their ownership costs.

The new HP 1100 Series HPLC systems and modules are
designed to meet the needs of the highly trained research chemist
as well as the less-skilled technician. The product family
consists of an isocratic pump, a binary pump, a qualernary
pump, a vacuum degasser, a manual injector, an autosampler, a
thermostatted column compartment, a variable-wavelength
detector, a diode-array detector, a control module and an HP
ChemStation for HPLC.

Decreased operating costs, increased reliability, easy-of-use,
and automated functionality make HP's next-generation HPLC
well-suited for industrial laboratories that use non-chemists to
perform routine testing and QA/QC analyses. For example, in
a typical QA/QC laboratory in which the HP 1100 Series HPLC
system is controlled using a hand-held unit, the laboratory
manager or trained technician can develop a method and store
it on an insertable PC card. A less-skilled operator then can
plug the PC card into the instrument to set up the method
automatically. In addition to virwally eliminating errors, this
approach makes it easy for laboratories to standardise HPLC
analyses. For example, an international pharmaceutical
company can distribute validated methods and procedures to
geographically distant laboratories by ¢-mail, thereby providing
consistent, error-free method loading every time.

Laboratories that perform more sophisticated analyses also will

appreciate the improved performance of the HP 1100 Series.

The new systems have the following added functionality:

+ a new binary high-pressure gradient pump that yields
excellent performance even at very low flow rates;

+ an on-line vacuum degasser that enables cost-effective and
highly efficient solvent degassing;

» anew autosampler (with sample-preparation features) that
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With the new HP 1100 Series HPLC,
now your lab can do more with less.

Lower
Installation/

Training
Costs

You can comply more
easily with regulatory
standards, spend less on
cost of ownership.

The new HP 1100 Series HPLC is
designed to help you meet a major
laboratory challenge: tougher regu-
latory and quality standards, com-
bined with ever-tighter budgets.

These systems ship from the
factory with an extensive array of
built-in validation capabilities. And,
through innovative design, mainte-
nance and support features, the HP

1100 Series can substantially lower
your cost of ownership.

To help your laboratory do more
with less, the HP 1100 Series comes
with numerous features designed to
enhance uptime. It incorporates
field-proven components; software
for on-site and remote diagnostics;
multimedia maintenance proce-
dures; and an exceptionally easy-
to-repair design.

To boost productivity, the HP 1100
Series offers an intuitive PC graphi-
cal user interface and a new hand-
held controller, for easy method

Lower
Validation
Costs

entry—plus a whole range of
automation features.

For extensive regulatory support,
enhanced productivity, new levels
of performance and functionality,
access to HP's top-rated support
services—and low ownership costs,
choose the new HP 1100 Series.

(A A

Auckland - Ph: (09) 480-6763
Waellington - Ph: (04) 567-0011
Christchurch - Ph: (03) 365-8861

MEDTEC
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provides improved precision;

* a new thermostatted column compartment that allows
operation at temperatures from 10 °C below ambient up to
80 °C;

* avariable-wavelength detector with new optical design that
provides improved baseline stability and signal/noise; and

* a new diode-array detector that provides extended
wavelength detection and improved signal-to-noise ratio;
from 190 nm to 950 nm.

In addition to being able to support methods and applications
that currently run on the HP 1050 and HP 1090, the HP 1100
Series has been optimized to handle a variety of new
applications. HP will publish these applications in application
notes and solution guides that specify exact analysis conditions,
performance data, and chromatograms.

Advanced Validation Capabilities Speed System and Method
Verification:

Analytical laboratories serving the pharmaceutical,
biopharmaceutical, environmental, food and chemical industries
will find that the HP 1100 Series can help generate validated
results quickly and economically. In addition to offering the
extensive set of field-testing validation tools embodied in HP's
previous HPLC systems, the HP 1100 Series offers a number
of new capabilities including the following:

* software for operational qualification and performance
verification (OQ/PV) performs complete system check-out
in less than four hours;

= SOPs in electronic format can be adopted directly or
customised by users;

+ an improved elecironic logbook tracks instrument
performance, maintenance activities and unusual events or
CITOors,

* improved software for automated method validation

demonstrates method integrity;

* improved suitability-testing software verifies the
performance qualification (PQ) of the system;

» control charts of critical performance characleristics let
users know if instrument and method performance is being
maintained; and

* instrument serial numbers, instrument logbooks,
instrumentconditions and column parameters are stored with
raw data for traceability and data integrity in binary files,

Design Innovations Lower Ownership Costs

In addition to leveraging existing, proven HPLC technology,
HP tock advantage of a number of design innovations to make
the HP 1100 Series systems considerably less expensive to
purchase, operate and maintain. By adopting a chassis and
housing design called E-PAC - which makes use of fewer highly
integrated parts and more environmentally sensitive packaging
materials - HP has been able to reduce the base price of the HP
1100 Series modules by as much as 20 percent.

Further cost reductions are achieved through faster and easier

start-up. There are no complicated gas connections, and only
one cable is required Lo interconnect the modules. Because
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graphical step-by-step instructions are provided on paper and
on multimedia CD-ROM, customers can install systems on their
own.

The HP 1100 Series is controlled either by an HP ChemStation
with an intuittve graphical user interface (GUI) or a hand-held
system control module that is based on HP's unique 200LX
palmtop PC technology. The HP ChemStation provides
instrument control, data acquisition, and data evaluation
capabilities for multiple techniques. Therefore, anyone who
already is familiar with an HP ChemStation for gas
chromatography (GC) or capillary electrophoresis {CE) will
be able to use the HPLC ChemStation with a minimum of
additional training. On-linc tutorials guide the user through
activities such as method and sequence setup. The single hand-
held controtler can be used to control a complete system. The
operator can sel method and sequence paramelers using a
miniaturized keypad and icon-based LED display. Extensive
on-line, context-specific information makes operation easy.

An all-electric design eliminates the need for expensive helium
degassing or circulating fluids to ccol the column oven. Pumps
work with 2 mm and | mm id columns at low flow rates to
reduce mobile phase usage. The system can be programmed
to enter "sleep” mode when not in use, thereby saving energy
and extending the life of the components.

Contact: Wayne Sprosen, Medtec Products Ltd
P O Box 38543 Petone, Lower Huut

Ph: (04) 5670011, Fax: (09) 5672821
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EDWARDS BIOLINE INCUBATOR SHAKERS

Designed and manufactured in Australia, these benchtop shaker
incubators offer users reliability and quality only found
previously in much more expensive brands.

The shaking mechanics employ a three-point drive system
utilizing twelve permanently Jubricated bearings with the
addition of an electronic speed management circuit for smooth
start and constant speed operation, irrespective of changes in
line voltage or work load.

Flask capacity is up to 64 x 50 mL or 5 x 2000 mL flasks.
Options include cooling, flask clips and utility trays.

Contact: Sean Patterson, Sci Tech

P O Box 663 Dunedin

Ph: (03) 4777860, Fax: (03) 4777870
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AUTOMATIC HIGH RESOLUTION
PARTICLE SIZE ANALYSIS

Particle Sizing Systems offer optical sensing single-particle
sizers to suit most research or quality control applications. The
Nicomp Accusizer Model 770 has a fast pulse counter, fast
direct-memory access and fast multi-channel analyser 1o handle
up to 20,000 particles per second. SPOS (single-particle optical
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sensing) is the method used which enables particles in a liquid
or gas suspension to be sized individually as they pass through
a narrow “photozone” of uniform illumination. Particles
entering the photozone are detected using either the technique
of light scattering (for particles smaller than approximately 20
microns) or light blockage (for diameters larger than about one
micron). In either case a signal pulse results, with a height which
increases monotonically with particle diameter. The system
computer constructs the true particle size distribution at high
speed by converting the pulse heights to diameters using a
standard calibration curve.

There is achoice of sensors providing particle size ranges from
(.5 to 2500 microns. The automatic diluter option allows
continuous exponential dilution of concentrated particle
suspensions and has both variable-volume dilution chamber
and variable-speed electromatic stirrer. The system is PC
controlled (386/486} and the sofiware provides real-time
display of size distribution during analysis,

The Nicomp Submicron Model 370 provides the user with a
particle size range from 0.002 to 5 microns. The Nicomp
Accusizer Model 377 is a combined system providing the widest
possible particle sizer on the market today with a rangeof 0.005
to 2500 microns.

Accessories include autosamplers, high-power and very high-
power laser options, and multi-angle options.

Contact; Andrew Pearce, Sci Tech

P O Box 663 Dunedin '

Ph: (03) 4777860, Fax: (03) 4777 870 or Mobile (025) 368057
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NEW UV/VISIBLE SPECTROPHOTOMETERS
FROM JASCO

Jasco have introduced a number of new models of UV/Visible
spectrophotometer.

The Model V-530 double beam spectrophotometer is a general-
purpose instrument. The software that controls the unit
facilitates simplicity and ease-of-operation while maintaining
high performance. The size of the optical bench is 484 (W) x
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477 (D) x 205 (H) mm, which saves bench space in a crowded
modern laboratory. Double beam technology and high-quality
concave grating are offered. Reduction of stray light to 0.04%
allows for highly precise measurement in a wide photometric
range. High-volume optical throughput and high-speed response
detectors allow the model to scan at speeds of up to 4000 nm/
min with minimal tracking error. A full complement of hardware
accessories, such as cell holders and Aow cell units, and software
packages such as kinetic analysis and protein-nucleic acid
quantitative analysis applications are available. A validation
software package is also available.

The V-530iRM and V-530PC are well suited for the needs of
individual operators. The V-530iRM offers data acquisition
and processing by means of an easy-1o-use intelligent Remote
Module (iRM) equipped with a wide back-lit graphic liquid
crystal display (320 x 40 dots). The V-530iRM can be upgraded
to full PC control. The V-330PC is controlled by an MS-DOS-
based PC with the same fully integrated PC software package
that is supplied with advanced V-series models. The software
utilizes high-speed computers to perform data acquisition,
manipulation, and analysis by means of simple and easy key
strokes.

Contact: Andrew Pearce, Sci Tech
P O Box 663 Dunedin

Ph: (03) 4777860, Fax: (03) 4777 870 or Mobile (025) 368057
circle number 26 on the reader reply card

NEW RFA 300 RAPID FLOW ANALYSER
FROM ASTORIA PACIFIC INTERNATIONAL

The RFA 300 Rapid Flow Analyser brings the latest advances
in segmented continuous flow analysis to the chemistry
laboratory for non-environmental applications. By utilisation
of narrow bore tubing and glass reaction coils, superior results
are obtained.

Features include:

» Up to 300 samples per hour

* Automation of complicated chemistries

* Modular design allows easy expansion of the system

* Low flow volumes means lower running costs

* FASPAC software allows for automatic recalibration,
eliminating the need for operator intervention

« Advanced design and manufacturing plus solid state
electronics gives greater reliability and superior
performance.

The result is an automated wet chemistry system of high
reliahility, engineered to exceptionally high standards.

Contact: Sci Tech

P O Box 23-611, Hunters Corners, Auckland
Ph: (09) 622-2201, Fax: (09) 622-2202
circle number 27 on the reader reply card
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AFFORDABLE HPLC AUTOMATION

Alltech have introduced the 570 Autosampler to automate any
HPLC, protein chromatograph orion chromatography system.
Available in metal-free and cooled versions, the 570 is ideal
for quality control laboratories where precision, accuracy and
costs are equally important. If you are processing 10 or more
samples per day without an autosampler you are wasting
expensive technician time and probably accepting wider
margins of error than you need to. The Alltech 570 Autosampler
costs less than one third of a technician’s salary and works
quietly and reliably with the same accuracy every time freeing
your highly trained staff for more productive tasks.

THE NEW YSI WATER

ANALYSIS SYSTEMS

The safest and easiest way to measure:

% Chlorine
* Nitrate
% Iron

% Copper

% Hardness

* Ammonia

* Nitrite

% Magnesium
% Phosphate
% many others

John Morris Scientific Ltd

P O Box 6348 Wellesley Street, Auckland

Scientific

Ph: (09) 3663999, Fax: (09) 3663060
Freephone: 0800 651700
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Contact: Alltech Associates Inc.

P O Box 100352 North Shore Mail Centre, Auckland

Ph: (09) 4443230 Fax: (09) 4442399 Freephone: 0800 652766
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ARE YOU UP TO TEMPERATURE?

YSI has remained a leader in precision temperature
measurement for over 50 years. The new 4600 Series Precision
Thermometers from YSI, take metrology level temperature
measurement to the laboratory, to the manufacturing floor, and
to the field.

Three versions are avaliable which address a broad range of
temperature measurement applications:




= NEW-

* Model 4600 - Flexible and Precise

This is a general purpose, highly accurate digital thermometer
using standard YSI 400 Series Interchangeable Probes ideal
for applications where system accuracy and flexibility are
important. Features include:

* Wide measurement range: -40 to +150 °C

* Thermometer accuracy: + 0.015 °C, range 0 to 50 °C

* Probe styles available: stainless steel wbular, air/gas, vinyl tip,
surface temperature, | mm general purpose, 22 gauge needie,

* Model 4610 - Extreme Precision With Interchangeable Probes

Offers extremely high system accuracy by combining the 4610

thermometer with YSI's unique extremely high accuracy

interchangeable probes. Probes are designed and calibrated for

use only with the 4610 thermometer. The 4610 is the right choice

when interchangeable probes are needed for field replacement

and flexibility in measurement applications, Features:

« Temperature range: 0 to +70 °C

« Extreme system accuracy: + 0.05 °C, range +20 to +50 °C

» Interchangeable probes in three siyles: | mm general purpose,
vinyl tip general purpose, stainless steel tubular,

* Model 46008 - Secondary Temperature Standard - Customer
Specified Calibration
Calibrated for maximum accuracy over a user-defined range.
To accomplish this METROLOGY LEVEL system accuracy,
the user selects a single measurement point or multiple points
(up to four} where extreme accuracy is required. YSI then
calibrates the instrument along with the desired YSI 400 Series
Probe at the required temperature to meet your requirements.
» Wide measurement range: -40to +150 °C
» System accuracy: = 0.025 °C at calibrated point within 0 to
+50 °C range.

All models are powered by a9 V battery and are fully poriable.
Typical applications range from analytical and scientific
instrumentation companies for use in the field service of high
precision instruments, industrial process oriented industries i.c.,
food processing, pharmaceutical, pulpand paper and
biotechnology, metrology laboratories, research laboratories,
and power generatton facilities,

Contact: John Morris Scientific New Zealand Lid
P O Box 6348 Wellesley Street, Auckland

Ph: (09) 3663999 Fax: (09) 3663060 Freephone: 0800 651700 -

circle number 29 on the reader reply card

NEW Spectra SYSTEM UV 3000
SCANNING UV/VISIBLE DETECTOR

Using revolutionary Low Inertia Scanning (LIS) technology,
developed by NASA, and Thermo Separation Product’s
patented direct optics design, this new instrument provides
multidimensional capabilities similar to a diode array detector.

Feawres include:

» Unsurpassed optical performance
* Higher sensitivity

* Lower drift
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+ Improved linearity
» Virtual elimination of refractive index effects

LS

The result is a multi-spectral UV/Visible detector which is less
expensive and provides better performance than diode array
detectors.

Contact; Chris Harrod, Sci Tech

P O Box 23-611, Hunters Corners, Auckland
Ph: (09) 622-2201, Fax: (09) 622-2202
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NEW SEPTUM VALVE FROM SGE

SGE's new VLLMAS5/2000 Septum Valve is the ideal solution
for processing 5 mL to 2000 mL volumes of gases for analysis.
The valve gives easy access to the sample while the septum
prevents any losses or contamination. Easily spike or add
internal standard to 5 and 25 mL Purge and Trap Samples or to
a 2000 mL Jumbo Syringe, close the valve and swap the septum
for a removable needle for injection. SGE’s New Septum Valve
part number 031911,

Contact: Alltech Associates Inc.
P O Box 100352 North Shore Mail Centre, Auckland
Ph: (09) 4443230 Fax: (09) 4442399 Freephone: 0800 652766
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FOOD APPLICATIONS FOR CAPILLARY GC

SGE capillary column recommendations for food applications
are a useful guide for the food chemist and are detailed in a
single page quick reference sheet including chromatogram
references and part numbers available from Alltech, the
chromatography specialists.

Several applications specify the new SGE BPX columns with
silphenylene chemistry. These revolutionary columns for high
temperature work will be available from 1 March 1995 for a
limited time at Yz price, only from Alltech,

Contact: Alltech Associates Inc.
P O Box 100352 North Shore Mail Centre, Auckland

Ph: (09) 4443230 Fax: {09) 4442399 Freephaone: 0800 652766
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SGE p-FLOW HPLC PUMP/SAMPLE SPLITTER
Save money and increase sensitivity

SGE has used new flow split technology in the design of the
p-flow HPLC splitter (part number 206360). This device is
designed to allow a conventional HPLC piston pump to deliver
micro volume flows suitable for 0.3 mm, 0.5 mm, 1 mm and 2
mm id HPLC columns. Waste solvent can then be recycled.
The unit also allows accurate and reproducible splitting of
conventional injection volumes to volumes suitable for micro
columns. Request data sheet PD-0096-H.

Contact: Alltech Associaies Inc.
P O Box 100352 North Shore Mail Centre, Auckland

Ph: (09) 4443230 Fax: (09) 4442399 Frecphone: 0800 652766
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A MULTICAPILLARY IS MORE EFFICIENT

High flow rates dramatically reduce run times on Alltech’s new
MULTICAPILLARY columns, without sacrificing efficiency
or resolwtion. A plot of height cquivalent to a theoretical plate
(HETP) at various flow rates, (below) shows how standard
capillaries recede from the optimum (minimum) HETP value
very quickly while MULTICAPILLARY offers a wide (30 (o
210 cm/s') flow rate window at high efficiency.
MULTICAPILLARY columns provide short retention times
with a high degree of separation and' excellent resolution.
Temperature programming is rarely necessary with
MULTICAPILLARY coiumns because high llow rates elute
strongly retained compounds under isothermal conditions.

A comparison of an SE-54 MULTICAPILLARY van Deemter
curve performed at 95 °C versus a standard 5% diphenyl, 95%
dimethylpolysiloxane column performed at 130 °C.

van Deemter Curve Comparison
1.0 r
09—

0.8 = B SE-54 Multicapitiary Column

& Conventlonal 5% diphenyl,
95% dimethylpolysiloxane

0.7 =

06 [~

05 -

HETP (mm)

0.4 —
03—
02~

AN ol

0.0 I 1 1 1 1 L 1
Q 30 [:1] 90 120 150 180 210

Linear Velocity (cm/sec)

Contact: Alltech Associates Inc.

P O Box 100352 North Shore Mail Centre, Auckland

Ph: (09) 4443230 Fax: (09) 4442399 Freephone: 0800 652766
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MULTICAPILLARY IMPROVES PESTICIDE
SCREENING DRAMATICALLY

On a standard capillary column, a typical chlorinated pesticide
analysis lakes approx-imately 37 minutes. Using a
MULTICAPILLARY column, the same analysis at the same
temperature takes just 2 minutes, without sacrificing analytical
resulls. Sample throughput jumps 6.5x from 4.6 10 30 samples
per hour. Improve your productivily with Alltech’s
MULTICAPILLARY column currently available in SE-30, SE-54 and
Carbowax 20M chemistries.

Pesticide Mixture on
Standard Capitlary

Pesticide Mixture on
MULTICAPILLARY

T T
0 051015 2.0Min. O 4 8 1216 20 24 28 32 36 40 44 M.

Peak ID: . a-BHC 7. p.p-DDE
2. Lindane 8. Dicldrin
3. B-BHC 9. 0,p"-DDD
4. Heptachlor 10. Endrin
5. Aldrin 11L.o,p-DDT
6. Heptachlor 12, p,p'-DDD
epoxide 13. B-Endosulfan
[4. p,p-DDT

Contact: Alltech Associates Inc.

P O Box 100352 North Shore Mail Centre, Auckland

Ph: (09) 4443230 Fax: (09) 4442399 Frecphone: 0800 652766
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LONG LIFE HPLC COLUMNS

Alltech's ALLTIMA HPLC columns are longer lived because
the bonded phase is polymerically attached to the base silica.
Polymeric bonding provides column stability when exposed to
harsh mobile phases ¢.g. extremes of pH. The chromatograms
below show the excellent stability of an ALLTIMA column.
ALLTIMA C18 is available in two different carbon loads to
give you a choice of selectivity in a longer life column. The
ALLTIMA CI8-LL (Low Load) material offers significantly
shorter retention times for faster separation of later eluting
compounds.

Contact: Alltech Associates Inc.
P O Box 100352 North Shore Mail Centre, Auckland
Ph: (09) 4443230 Fax: (09) 4442399 Freephonc: 0800 652766
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SHELL VIALS FOR WATERS
AUTOSAMPLERS

Alitech Polypropylene Limited Volume Shell Vials are the one
vial alternative to expensive and tricky-to-assemble glass vials
with springs and inserts. Alltech Polypropylene Limited
Volume Shell Vials eliminate the most frequent cause of bent
needles in Waters autosamplers - trapping of the needle between
the insert and the vial. Coelorful caps simplify sample
identification too. Alltech Polypropylene Limited Volume Sheli
Vials for both 48- and 96-place Waters' carousels are available.

Contact: Alltech Associates Inc.
P O Box 100352 North Shore Mail Centre, Auckiand

Ph: (09) 4443230 Fax: (09) 4442399 Freephone: 0800 652766
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NO MORE BENT NEEDLES

Alltech's New Step Vial System has self-centering inserts with
a wider opening. The larger id prevents missed injections and
bent needles. Automatic alignment of the flanged insert assures
maximum sample withdrawal. There are no springs to worry
about as the Alltech Step Vial System fully supports the insert.
Step Vial is compatible with robotic autosamplers and available
in clear, amber, screw top, solid crimp and snap-ring crimp top
12 x 32 mm and 15 x 45 mm vials from Alltech.

Contact: Alltech Associates Inc.
P O Box 100352 North Shore Mail Centre, Auckland

Ph: (09) 4443230 Fax: (09) 4442399 Freephone: 0800 652766
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SEMI-AUTOMATED VISCOSITY BATH

Ai. Scientific releases the new TV2000/AKYV Viscometer Bath
from Tamson. It utilises a unique opto-electronic sensing
technique to measure the viscosity of light and dark fluids in
the 0.3 to 10,000 ¢St range. The microprocessor control unit
will calculate and print the {(average) value in cSt of up to 9
repeat tests and store up to 25 tube constants. Insulated stainless
steel construction ensures a temperature stability and uniformity
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of #0.01 K. Compliant with ASTM D445 and IP71, the
TV2000/AKYV features auto-calibration upon start-up as well

as automatic safety shut-downs with error reporting. Al
Scientific is providing support for all Tamson Viscometer Baths.

Contact: Kevin Moloney, A.i. Scientific
39a Woodcote Drive, Glenfield, Auckland
Ph: (09) 443 3940, Fax: (021) 788 940
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SHIMADZU NOW REPRESENT O I ANALYTICAL

O I Analytical , leading manufacturers of purge and trap, head
space samplers and specialised gas chromatography (GC)
detectors - is now represented in New Zealand by Shimadzu.
The O I Analytical range complements Shimadzu’s state-of-
the-art range of gas chromatographs.

Sample Introduction
*» Purge & Trap Systems
+» Head Space Samplers

Specialised GC Detectors

» Photoionisation (PIDY), Halogen Specific (X8D)
« Electrolytic Conductivity (ELCD)

« Dual PID/ELCD and PID/FID

Sample Preparation

» Analytical Microwave Systems

» Liquid/ Liquid and Liquid/Solid Extraction Systems
= Gel Permeation Chromatography Clean-up

Contact: Shimadzu New Zealand
P O Box 47027 Auckland 8

Ph: 0800 735 725, Fax: ((9) 836 0668
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HYDROGEN AND PURE AIR GENERATOR
FOR GC-FIDs

Now available is a single gas generation unit providing ultra-
high purity hydrogen and pure air that improves FID sensitivity
and baseline stability. Developed specifically for gas
chromatography as a viable alternative to multiple gas cylinders.
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Optional flow rates range from 1835 mL/min to 600 mL/min for
hydrogen and pure air flow rates of 1000 mL/min to 2500 mL/
min. The smali footprint unit takes up less space than two gas
cylinders. The unit is safe to use in a laboratory and provides a
continual supply of high purity gases at the correct pressure at
the point of use. Units are also available with optional nitrogen
generator suitable for use with GC-ECDs.

e ————

. HATIPLE Gad GENERATOR
—(_‘3—_—:—1‘,-?-.—5’ -

Contact: Kevin Moloney, A.i. Scientific
39a Woodcote Drive, Glenfield, Auckland

Ph: (09} 443 3940, Fax: (021) 788 940
circle number 41 on the reader reply card

ON-LINE VOCs IN AIR

Perkin-Elmer has developed, in collaboration with the USEPA
Atmospheric Research and Exposure Assessment Laboratory,
a robust, on-line sysiem for monitoring of BOCs in air. It is
applicable to site emission mecasurements, urban air quality
testing and workplace air monitoring.

This system, which is based upon the Model ATD 400 thermal
desorber, completely .climinates liquid cryogen from the
determination of non-methane organic air pollutants.

An electrically cooled adsorbent trap is used to focus anaiytes
to capillary GC analysis, while sophisticated dual or single
column capillary chromatography provides optimum reselution
of complex target analyte mixtures without subambient GC oven
cooling.

During operation, air is drawn directly into the electrically
cooled trap for up to 40 minutes of every hour and an overlap
maode allows collection of the next sample while the
chromatography of the previous sample continues. The system
may be calibrated fully automatically at a user-defined
frequency, and is also compatible with passivated canisters and
automatic sorbent tube analysis as well as on-line air streams.

Contact: Perkin-Elmer New Zealand

P O Box 38-833 Wellington Mait Centre, Wellington
Ph: (04) 5890451, Fax: (04) 5870380

or circle number 42 on the reader reply card.
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THE FULL SPECTRUM OF WATER QUALITY
MEASUREMENT

Introducing the new range of YSI Water Analysis Systems. You
now have the safest and easiest way to measure important
chemistries such as:

* Chlerine

* Ammonia

* Nitrate

* Nitrite

* Copper

* Iron

* Phosphate

* Magnesium

* Hardness

* and many others

The heart of the water analysis system is a microprocessor-
based photometer. The unit is powered by replaceable or
rechargeable batteries thus enabling the systems to be used in
the laboratory or out in the field. Simple to use, step-by-step
instructions makc the system easy to use by semi-skilled
operators,

The YSI systems use “safe-1o-use™ reagent tablets ensuring that
the proper amount of reagent is added to your sample botile,
no worries about powder to spill or blow away. The test lablels
will keep indefinitely when you store them in their foii pouches.

The test kits include everything that is required to perform the
chemistry that you are measuring and are very simple lo use -
“‘as gasy as oneg-two-three:”

1. Dissolve the tablets in your sample

2. Wait a few minutes

3. Read the results on your photometer

All test have been referenced o “Standard Methods for
Examination of Water and Wastewater.”

There are three models Lo choose from:
Model 9100 offers dozens of pre-programmed tests built-in..

Simply key in the two-digit reagent kit number, this
automatically activates the LCD prompts for the chemistry you
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are measuring The 9100's digital display provides direct
readings in mg/L or molarity. Other features of the 9100 are:
* R$232 output to either a printer or compuler

* User selectable language

* Internal memory for 250 readings

* Battery voltage check

* Replaceable or rechargeable battery option

* User-defined or automatic sample numbering

* Sample dilution factoring

* Date and time stamping of all readings

* Protective carrying case.

Model 9100D provides all the functions of the Model 9100,
plus a printer, rechargeable battery kit and a carrying case for
a complete portable laboratory.

Model 9000. A “no frills” version for customers who just want
top performance and precise measurements without paying
for “bells and whistles”. The unit comes with a protective
CAITYINg case.

Comntact; John Morris Scientific New Zealand Lid
P O Box 6348 Wellesley Swreet, Auckland

Ph: (09) 3663999 Fax: (09) 3663060 Freephone: 0800 651700
circle number 44 on the reader reply card

SEQUENTIAL TUBE SAMPLER
FOR COST-EFFECTIVE, AROUND-THE-CLOCK
AIR MONITORING FROM PERKIN-ELMER

The Model STS 25 Sequential Tube Sampler from Perkin-
Elmer provides around-the-clock monitoring of the changing
concentrations of volatile organic compounds {(VOCs) in
workplace and ambient atmospheres. The Model STS 25,
developed by Perkin-Elmer in collaboration with the U.S.
Environmental Protection Agency (US EPA} Atmospheric
Research and Exposure Assessment Laboratory, is a cost-
effective alternative for an application that normally requires
complex on-line air monitoring equipment.
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The STS 25 sequentially samples air onto a series of up to 24
sorbent tubes. Once collected, the samples can be transported
for thermal desorption - gas chromatography analysis in the
laboratory. The system - a small, portable unit housed in a
weather proof box, is operated via a 12 volt battery or mains
electricity. When the tubes are not collecting samples, they
are effectively sealed with diffusion limiting caps to prevent
ingress of atmospheric pollutants. The unit is compatible with
most conventional monitoring pumps which can operate at a
flow within the range 10-50 mL/min. The STS 25 is designed
for pumped air sampling onto Perkin-Elmer thermal
desorption tubes.

Contact; Perkin-Elmer New Zealand

P O Box 38-833 Wellington Mail Centre, Wellington
Ph: (04) 5890451, Fax: (04) 5870380

circle number 45 on the reader reply card

CHROMATOGRAPHIC PROFILE MATCHING

Deciphering the difference between complex chromatograms
is difficult to do if you are unfamiliar with what 10 ook for.
Forensic scientists and flavour chemists have relied largely
upon experience to assess the differences between samples.

Perkin-Elmer's Harwell MATCHFINDER pattern recognition
software now provides a simple and automatic way of
qualitatively analysing batches of chromatographic data.
Typical applications include flavour and fragrance analyses,
oil spillage identification, PCB profiling and fuel accelerants
in fire debris.

MATCHFINDER is a Windows based package that provides
three key approaches (o chromatographic data comparison.

« An assessment of overall chromatogram similarity

« Detcction of the standard chromatogram within the sample
chromatogram.

» An assessment of commonality between two data sets.

A translation program is provided to convert Perkin-Elmer
Netson's TurboChrom data into MATCHFINDER. Other data
formats can also be translated into MATCHFINDER.

Contact: Perkin-Elmer New Zealand
P O Box 38-833 Wellington Mail Centre, Wellington
Ph: (04) 5890451, Fax: (04) 5870380

or circle number 46 on the reader reply card

ECONOMICAL MICROWAVE DIGESTION

At half of the cost of competitive systems Questron Microwave
Digesters can really specd up your sample processing. Truly
the most economical range of purpose-built microwave
digestion systems, Questron Microwave Digesters incorporate
all of the safety systems and include all the sample containers
and the spare carousels you'll need for safe, reliable high
throughput, top performance, sample extraction.

Contact: Alphatech Systems Ltd
P O Box 37583 Parnell, Auckland

Ph: (09) 3770392, Fax: (09) 3098514
or circle number 47 on the reader reply card
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Maintaining Quality In An
Environmental Testing Laboratory

Peter Robinson PhD FNZIC
Environmental Division Manager
R J Hill Laboratories Ltd, P O Box 4048 Hamilton

Samples may be collected from environmental sites for a
variely of reasons. Testing may need to be carried out for
Resource Consent applications, compliance monitoring, pre-
purchase reports, spill or pollution responses or for site
cleanup purposes.

Because of the variety of sites which may be involved, any
laboratory which chemically tests samples for clients working
in the environmental area is likely to be presented with samples
from a wide range of matrices. These may be relatively clean,
as in drinking water or from some groundwater bores, through
moderately dirty, such as stormwater run-offs and tip leachates,
o pure effluents, waste waters from industry and sewage. They
may also contain varying levels of salinity, high hardness, low
pH or considerable concentrations of toxic species such as
cyanide, sulphide, arsenic or organics such as PCF, PAHs, PCBs
or pesticides.

Chemical testing laboratories maintain quality by analysing
“blanks”, quality control samples, spiked samples, replicates
and Certified Reference Materials as appropriate to the test
being carried out. All of these are useful for confirming the
validity of the testing procedures, but, usually, only by analysing
spiked samples can the contribution of any matrix interferences
be determined. The experience of the technicians and analysts,
as well as a thorough knowledge of the testing method and
instrumentation, can also be valuable in recognising samples
likely to present problems, and it is essential that the laboratory
have alternative methods available to deal with any samples
which have matrix interferences affecting determination of the
analyte in question.

No one method is suitable for analysing all samples for a
particular analyte, and it is very useful for the laboratory to
have some background information about the samples, such as
type of site, expected levels of components, i.e. high or low,
and any specific details such as sewage (microbiological hazard)
or gold mining effluent (possible high cyanide).

Some examples of mairix interferences and methods used at
R J Hiil Laboratories Ltd to deal with them so as to supply
reliable data to clients are given below.

Organonitrogen pesticide analysis

Following extraction and pre-concentration, samples are
analysed using a Gas Chromatograph (GC) fitted with two
columns, one to an Electron Capture Detector (ECD), the other
to a Nitrogen-Phosphorus Detector (NPD). Naturaily occurring
nitrogenous compounds may give a response on the NPD which
can represent a false positive for a pesticide. Many of the
pesticides also give a signal on the ECD which, because it has
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a column of different polarity connected, can be used for
confirmation. Further confirmation can be obtained by
analysing the sample using a Gas Chromatograph-Mass Spectral
Detector (GC-MSD). Analysis for organochlorine pesticides
and polycyclic biphenyls (PCBs) using a GC-ECD combination
is also prone to false positives, and we have found it essentiai
to have the GC-MSD for use in checking these results.

Low Level Toxic Metals

The sample is usually digested or extracted using nitric acid
and then analysed by Inductively Coupled Plasma-Mass
Spectrometry (ICP-MS). As ICP-MS cannot cope with high
dissolved salts, we routinely screen all samples for conductivity
before analysis. This will detect samples containing very saline
matrices for example, and these are then analysed by Graphite
Furnace Atomic Absorption Spectroscopy (GFAAS).

There are many polyatomic interferences in ICP-MS, for
example Ar-C on chromium, Ar-Cl on arsenic, Ca-O on nickel.
It is essential that these interferences are recognised and other
techniques used to analyse the samples if necessary so that
reliable results are provided. We use GFAAS or Inductively
Coupled Plasma-Optical Emission Spectroscopy (ICP-OES) for
this purpose.

Summary

In order for an analytical chemistry laboratory to provide
reliable results on the wide range of matrices encountered with
environmental samples, the laboratory must have a range of
instrumental techniques available atong with the technical
expertise to recognise and deal with problem matrices as they

‘arise.

R Y Hill Laboratories Ltd has invested heavily in instrumentation
in the last few years and is now perhaps the best equipped
environmental testing laboratory in New Zealand, having ICP-
MS, ICP-OES, GFAAS, GC-MS, GC-ECD/NPD, and a variety
of other instrumentation available. We also have a commitment
to employing well qualified staff who are given appropriate
training in these techniques. Taken together, this allows us to
provide our clients with reliable results at a competitive price,
and with an acceptable turnaround time.

NZIC Periodic Table Posters

Available from the NZIC Secretartat in Wellington
Phone: (04) 473 9444, Fux: (04) 4732324
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PARTICLE SIZE ANALYSIS?

If you require sieves, shakers or any other equipment associated with laboratory particle size
analysis - give us a call. We stock a full range including:

SIEVES ACCESSORIES

- 100, 200, 300 and - Sleve test analyser
450mm @ (Star 2000)

- Woven wire mesh, - Riffle boxes
perforated plate (sample dividers)

- Certified to British, - Sieve brushes,
American and trays, dessicators
International - Balances
standards - Wet sieving kit

- Full heighy, haif

. height or wet AGENTS FOR:
washing [deep) - lLabtechnics
available N - Endecofts

‘ . AR - Humboldt Mfg.

SHAKERS 2 ™ T r v WP - Paoscoll

- Low costelectro- ¥ S ; B L - |- Fritsch
mechanical

- Electromagnetic
with vibration
adjustment GEOTECHNICS LTD - SALES DIVISION circle number 19 on

- For100-450mm & UNIT 3C, 76 CARR ROAD. MT ROSKILL, AUCKLAND the reader reply
sieves P O BOX 27 0583, MT ROSKILL, AUCKLAND card.

PH 0% 620 0280 TOLL FREE 0508 223 444 FAX Q9 6200281

How Do You Decide uni now, you've probably not tested for
thlCh Contaminants TO as wide a range of contaminants as you

would really like, because of the cost.

TESt FO]_‘ In Your Hill Laboratories can now give you the
peace of mind of knowing that you've had

EnVironmental SampleS? your samples tested for a wide range of

chemical elements, at prices that
represent a significant discount over those
traditionally charged by consulting
laboratories.

Telarc-registered
ICP-MS, GC-MS
Organic and Inorganic

Prompt Turnaround

v V V ¥V V¥

Competitive Pricing

To find out how we can help you . )
choose the most appropriate tests IE,,CJD,E:,,LIB h?.ﬂg.ﬁ’iﬁf‘fj,ﬂf

for your samples, contact Dr. Peter 35 Te Aroha 5t, Hamilton
Robinson or Dr. Terry Cooney. tel 07 855 2266 fax 07 854 9886

circle number 14 on the reader reply card
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The Language of Modern Environmental Science?

Bob Symons and Stuart Glen
ESR:Environmental, P O Box 30-547, Lower Hutt

8260

US EPA
GC/MS 8270
WHO
TELARC EBR
SW846 o EQL
SVOC

Introduction

Communication in today’s world is built arcund jargon and
interpreting a plethora of acronyms can be a very daunting
task. At the Institute of Environmental Science & Research
(ESR) we can assist in casing this process as it applies to
environmental chemisiry by explaining some of the associated
nuances. We currently hold TELARC (Testing Laboratory
Registration Council of New Zealand) registration and WHO
{World Health Organisation) accreditation for the analysis of
an extensive array of environmental pollulants using
techniques based upon United States Environmental Protection
Agency (USEPA) methodologies. These methods are largely
taken from “Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods™ Nov 1986; United States
Environmental Protection Agency, Office of Solid Waste and
Emergency Response, Washington DC, 20460. SW-846, 3rd
Edition: Proposed Update I, il and Ila”. September 1994 or
more commonly known as SW846.

Two of the current topical and thercfore frequently requested
assays are USEPA Methods 8270 “Semi-volatile Organic
Compounds (SVOC) By Gas Chromatography/Mass
Spectrometry (GC/MS): Capillary Column Technique™ and
Method 8260 “Volatile Organic Compounds (VOC) By Gas
Chromatography/Mass Spectrometry (GC/MS): Capillary
Column Technique.”

What exactly are Methods 8270 and 8260 and what do they
offer?

There is a perceived confusion among or by many in the
environmental arena about the application of USEPA Methods
8260 and 8270 to particular environmental problems. The
following offers a brief outline of both of these methods as
detailed in SW846.

Method 8260 (VOC) relies upon the use of Method 5030 for
the sample preparaiion and extraction of volatile organics by
a purge-and-trap procedure. Method 5030 can be used for
most volatile organic compounds that have boiling points
below 200 °C and are insoluble or slightly soluble in water.
Volatile water-soluble compounds can be included in this
analytical technique; however, quantitation limits are
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approximately ten times higher because of poor purging
efficiency. The method is also limited to compounds that elute
as sharp peaks from a capillary column. Such compounds
include low molecular weight halogenated hydrecarbons,
aromatics, ketones, nitriles, acetates, acrylates, ethers, and
sulfides. Water samples can be analysed directly for volatile
organic compounds by purge-and-trap extraction and gas
chromatography. Higher concentrations of these analytes in
water can be determined by direct injection of the sample into
the chromatographic system. This method also describes the
preparalion of water-miscible liquids, solids, wastes, and soils/
sediments for analysis by the purge-and-trap procedure.

The estimated quantitation limit {EQL) of Method 8260 for
an individual compound is approximately 5 pg/kg {wet weight)
for soil/sediment samples, 0.5 mg/kg (wet weight) for wastes,
and 5 pg/l. for ground water . EQLs will be proportionately
higher for sample extracts and samples that require dilution
or reduced sample size (o avoid saturation of the detector.

Method 8270 (SVOC) has only recently been offered by
laboratories in New Zealand. There are 262 semi-volatile
priority pollutants which are able to be determined using the
lechniques described in Method 8270. This does not mean,
however, that all of these compounds require analysis in any
one sample. The list of compounds offered will vary from
laboratory to laboratory, and will often be defined by the matrix
or the potential contamination. ESR is able to offer a large
proportion of these compounds due to the high level of staff
expertise and instrumentation.

Method 8270 is primarily used Lo screen a large number of
potential contaminants, and report the approximate
concentrations of each contaminant detected. The cost of
analysis varies greatly due to the scope of SVOCs offered,
and the technique used for quantification. Method 827( can
only be performed by GC/MS. Using GC/MS technology,
non-larget as well as target compounds can be determined.
This is not possible with the more traditional GC/ECD type
technology. Due to the increasingly complex nature of the
components, straight GC analysis provides a low level of
acceptablility in determining individual compounds. By using
GC alone it is necessary to make assumptions that the peak
being measured is actually the desired compound. GC/MS on
the other hand is able to provide mass spectral data for each
component, and therefore provides a much greater degree of
certainty. There is no guarantee of a correct answer without
GC/MS analysis.

Analysis of samples for semi-volatiles requires the use of
suitable extraction procedures followed by appropriate clean-
up techniques. Water, soil/sediment, sludge, and waste samples
requiring analysis for base/neutral and acid extractables and/
or organochlorine pesticides must undergo solvent extraction
prior to analysis. The SW-846 manual contains five methods
that may be used for this purpose: Method 3510; Method 3520,
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If you thought we were

all brain and no brawn,

take a look at our

mussels...

You could be forgiven for thinking
that ESR:Environmental specialise
only in fairly complex cerebral
stuff. After all, we're Australasia’s
best at ultratrace dioxin analysis.
But we also do a lot of ordinary
things too - like monitoring mussels
for instance.

So whether you're after highly

technical work to be done or routine
monitoring, call us - you can expect just the same level of technology and
accuracy to be applied to all the work we do, together with excellent turn-

around and pricing. ENVIRONMENTAL

What’s more, when you get your results, we can help you analyse them

For quality service and cost effective

and explore your ongoing options.
answers to your environmental

Give us a call. From the most complex work to the most routine (and , ,
concerns or analytical requirements,

everything in between), ESR:Environmental have the technology and Contact: Stuart Glen, Bob Symons or
expertise to meet your needs. Donald Hannah
Local calls (04) 570-1555,
or Facsimile 569-4500.
Outside Wellington area
toll free on 0508 481-481.
or fax free 0508 396-396. OFVEY 22
circle number 12 on the reader reply card



Method 3540; Method 3550 and more recently Method 3545.
The method that should be used on a particular sample is
highly dependent upon the physical characteristics of that
sample. Therefore, review of these five methods must be done
prior to choosing one in particular. Appropriate surrogate
standards and, if necessary, matrix spiking solutions are added
to the sample prior to extraction for all five methods.

Method 3510: Separatory Funnel Liquid-Liguid Extraction
Applicable to the extraction and concentration of waler-
insoluble and slightly water-soluble organics from agueous
samples. Method 3520 should be used if an emulsion forms
between the solvent-sample phases, which can not be broken
up by mechanical techniques.

Method 3520: Continuous Ligquid-Liquid Extraction
Applicable to the extraction and concentration of water-
insoluble and slightly water-soluble organics from aqueous
samples. The limitations of Mecthod 3510 concerning solvent-
sample phase separation are avoided with this procedure.

Method 3540: Soxhiet Extraction

This is a procedure for extracting non-volatile and semi-
volatile organic compounds from solids such as soils, sludges,
and wastes.

Method 3550: Sonication Extraction

This method is applicable to the extraction of non-volatile
and semi-volatile organtc compounds from solids such as soils,
shudges, and wastes using the technique of sonication. Two
procedures are detailed depending upon the expecled
concentration of organics in the sample.

Method 3545: Accelerated Solvent Extraction (ASE)

This method is applicable 1o the extraction of nen-volatile
and semi-volatile organic compounds from solids such as soils,
sludges, and wastes. The method uses elevated temperature
(100 °C) and pressure (1500-2000 psi) to achieve analyte
recoveries equivalent to those from Soxhlet extraction, using
less solvent and taking significantly less time than the Soxhlet
procedure. This method is applicable to solid samples only,
and is most effective on dry materials with small particle size.

Direct injection of cxtracts from any of the above extraction
techniques into a gas chromatograph can cause extraneous
peaks, deterioration of peak resolution and column efficiency,
loss of detector sensitivity, and can greally shorlen the lifetime
of expensive columns. The following techniques have been
applied to extract purification: partitioning between immiscible
solvents; adsorption chromatography; gel permeation
chromatography; chemical destruction of interfering
substances with acid, alkali, or oxidising agents; and
distillation. These techniques are used individually or in
various combinations, depending on the extent and nature of
the co-extractives.

It is an unusuval situation, e.g., with some water samples, when
extracts can be directly determined without further treatment,
Soil and waste extracts often require a combination of clean-
up methods. For example, when analysing for organochlorine
pesticides and PCBs, it may be necessary to use gel permeation
chromatography (GPC), to eliminate the high boiling material
and a micro alumina or Florisil column to eliminate
interferences with the analyte peaks.
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The estimated quantitation limit (EQL} of Method 8270 for
determining an individual compound is approximately 1 mg/
kg (wet weight) for soil/sediment samples, 1-200 mg/kg for
wastes (dependent on matrix and method of preparation), and
10 pg/L for ground water samples. EQLs will be
proportionately higher for sample extracts that require dilution
lo aveid saturation of the detector,

The USEPA generally requires using approved methods for
sampling and analysis operations fulfilling regulatory
requirements, but the mere approval of these methods docs
not guarantee adequate results. [naccuracies can result from
many causes, including unanticipated matrix effects,
equipment malfunctions, and operator crror. Therefore, the
quality control component of each method is indispensable.

ALESR the data acquired [rom quality control procedures are
used (o estimate and evaluate the information content of
analytical data and 1o determine the necessity or the cffect of
corrective aclion procedurcs, The means used to eslimale
information content include precision, accuracy, detection
limit, and other quantifiable and qualitative indicators.

Summary

Method 8260 and 8270 are screening methods for a large range
of potential contaminants, and are well suited to such
applications as contaminated sitc investigation, leachate,
groundwater and drinking water.

With the utilisation of GC/MS technclogy a much wider range
of contaminants can be efficiently and cost effectively
determined. GC/MS technology often allows non-target
compounds to be determined.

GC/MS technology offers advanlages over more traditional
straight GC techniques as it provides a far greater degree of
ceriainty by providing mass spectral data for each component
rather than (often) the single peak obtained by traditional GC
alone. GC/MS may be more expensive, but the quality of dala
generated far outweighs the cost of analysis.

The range of contaminants analysed varies greatly from
laboratory to laboratory due to the number of contaminants
which are able to be determined by an individual laboratory,
the technology used or available, the sample matrix, and the
type and scope of the investigation.

Method 8260 and 8270 have associaled sample preparation
methodologies under SW846 which form an integral part of
the precision and accuracy of the final result.

References

“Test Methods for Evaluating Solid Waste: Physical/Chemical
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Agency, Office of Solid Waste and Emergency Response,
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x & ¥ ¥ %

CHEMISTRY IN NEW ZEALAND/JANUARY 1996



CADMIUM ACCUMULATION IN
NEW ZEALAND PASTURE SOILS

N § Bolan, Senior Lecturer, Department of Soil Science, Massey University
Private Bag 11222, Palmerston North

Introduction

The toxicity of cadmium (Cd) to both human beings and animals
has been known for many years. Humans ingest Cd from foods
and inhale it from tobacco smoke and other industrial emissions.
The Cd concentrations in food products reflect primarily the
amounts of Cd taken up by plants from soil and the subsequent
intake by grazing animals. Recently there has been growing
concern about the accumulation of Cd in New Zealand pasture
soils due to the continuous use of phosphate fertilizers in which
Cd occurs as a contaminant (Bramley, 1990; Roberts er af.,
19943,

Health authorities in many parts of the world are becoming
more concerned about the effects of Cd on human health. The
Cd accumulating in the offal (mainly kidney and liver) of
grazing animals not only makes it unsuitabie for consumption
but also threatens the access of New Zealand offal products to
overseas markets. There is an urgency in every country to ensure
that the Cd content of food stuffs produced generally complies
with standards and compares well with other countries. Effective
action in the long-term will depend on gaining an understanding
of the causes of the accumulations and a proper appreciation
of the issues for public health.

Entry of fertilizer-derived Cd into the food chain depends on
the amount of Cd input through fertilizer addition, the propenties
of the fertilizer and the soil (especially soil pH), the rates of
uptake by plant species and the rate of absorption by the grazing
animals. This article focuses on the extent of Cd accumulation
in New Zealand soils due to past fertilizer use practices and the
possible methods to minimise the uptake of Cd by the pasture
species.

Cadmium in nature

The conceniration of Cd in igneous rocks, sandstones and
limestones is generally low (<(1.2 mg Cd kg'"). Although the
concentration of Cd in phosphorites and rocks derived from
lacustrine sediments and marine black shales is considered to
be high (11-25 mg Cd kg'} (Peterson and Alloway 1979), none
of these three occur to any great extent in New Zealand.

In nature,’Cd occurs mainly in association with zinc ores, of
which sphalerite (zinc sulfide) forms the main commercial
source of Cd. Prior to the development of industry, Cd entered
agriculture systems at a slow rate as a result of the weathering
of rocks and volcanic activity. Now Cd is released into the
atmosphere through various industrial process which include:
smelting of metals, combustion of coal, oil and wood, and
incineration of wastes. The use of phosphate fertilizers and the
disposal of sewage sludges directly add Cd to soil,
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Cadmium in phosphate fertilizers

The Cd content of some of the most commonly used phosphate
fertilizers is presented in Table 1. The Cd in most fertilizers
originates mainly from the phosphate rocks used for
manufacturing phosphate fertilizers (Williams and David,
1973). The Cd in phosphate rocks is concentrated in the first
instance through biogenic processes, particularly by the action
of microorganisms, under marine conditions. Cadmium
subsequently substitutes for Ca which has simtlar ionic size in
the apatite lattice.

Table 1. Phosphorus {P) and cadmium (Cd)} contents of
various phosphate sources and the number of years required
to exceed the threshold concentration of cadmium (3mg Cd
kg ) in soils due to fertilizer application.

Phosphate P content | Cd content | Years required to
fertilizer (gkg') (mgkg'} exceed the
' threshold limit **

Single superphosphate a8 32 166
Triple superphosphate 190 70 152
Diammoenium phosphate | 200 10 1125
Reactive Phosphate Rocks)

North Carolina 132 54 135

Sechura 131 12 614

Egyptian 130 10 732

Galfsa 134 79 107

** At an annual fertilizer application rate of 40 kg P per hectare

The Cd in superphosphate is water soluble and the concentration
in the water extracts of superphosphate is proportional Lo the
Ca extracted indicating that Cd is associated with the Cain the
phosphate, presumably mainly as Cd(H,PO,), and CdSO,. High
analysis phosphate fertilizers, such as triple superphosphate,
partially acidulated phosphate rocks and ammonium phosphates
which are manufactured using phosphoric acids generally
contain lower Cd content relative to P, reflecting the losses of
Cd during the manufacture of phosphoric acids.

Cadmium in soils

In soils Cd occurs in various forms which include: free ions in
solution, soluble and insoluble inorganic and organometallic
complexes, ions absorbed onto iron, aluminium and manganese
hydrous oxides, precipitates such as sulfides, phosphates and
carbonates, and minerals, primarily biotite and riebeckite
(Peterson and Alloway, 1979).

The important factors which affect the activity of Cd in soils
and its availability for plant uptake include soil pH, the amount
of Cd present, the metal sorption capacity of the soils, the
presence of other micro ¢lements (e.g. Zn) and macro elements

- {e.g. P, soil temperature, moisture and aeration (Chaney and

Hornick, 1977). The affinity of Cd for soil surfaces is dependent
on the pH and the type of surfaces, with the affinity of Cd
increasing with pH and decreasing with concentration of Cd
added. ‘
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Comparison between virgin or native (i.e. unfertilized) and
agricultural soil has often been used to indicate contamination
of soil through agricultural practices. Roberts er al., (1994)
conducted a survey of 398 sites through out New Zealand with
312 farms siles and 86 native sites to a depth of 75 mm (Table
2). They obtained evidence for the enrichment of Cd in pastoral
soils and there was a highly significant correlation between
total soil P and total Cd across all sites which implicates the
use of P fertiliser in s0il Cd enrichment. Similar results were
also obtained for a range of Australian soils (Table 2}. This is
not surprising considering the long history of superphosphate
use, manufactured from Nauru Island phosphate rock, in both
New Zealand and Australia. Nauru superphosphates typically
contained 34-69 mg Cd kg’ (Rothbaum et al., 1986).

Table 2. Cadmium content in unfertilized and fertilized soil
samples of various soil groups in Australia and New Zealand
(Roberts et al., 1994)

Soil Type Cadmium Content (mgkg-1)
Unfertilized Fertilized

Australia

Red brown earth 0.055 0.188

Red podzolic 0.024 0.085

Krasnozem 0.030 0.303

Alluvial 0.144 0.270

Podzol 0.033 0.342

New Zealand

Alluvial 0.13 0.16

Brown grey loam 0.19 (.49

Gley 0.24 0.42

Peat 0.22 0.69

Yellow brown earth .16 0.22

Yellow brown loam 0.23 0.70

Yellow brown peat 0.31 0.75

Yellow grey earth 0.13 0.12

Although many countries have formulated a threshold level
for Cd and other heavy metal accumulation due to the use of
sewage sludge, there has been no threshold limit for heavy
metal accumulation through fertilizer use. Based on the
threshold level for sewage application (3 mg Cd kg soil),
the number of years taken to exceed the threshold level in
soil through various sources of phosphate. fertilizer is
presented in Table 1. This indicates that although fertilizer
addition represents the major source of Cd input to soils, at
the normal annual rate of fertilizer input (40 kg P per hectare)
to pasture soils, the rate of Cd accumulation is considered to
be very slow.

Cadmium uptake by plants

Although Cd is a non-essential element for both plants and
animals, increasing Cd concentration in soil leads to an increase
in Cd uptake. Plant species differ in their ability to extract soil
Cd and in general weed species are shown to accumulate more
Cd. A nationwide survey by Roberts et al., (1994) indicated
significantly higher Cd concentration in weeds (0.28 mg Cd
kg') than either grasses and legumes (0.06-0.1 mg Cd kg").
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They also observed that while the concentration of Cd in pasture
species did not vary between the native and pastoral sites, the
Cd concentration in weeds was higher in the pastoral sites than
the native sites. In Australia the highest Cd concentration is
obtained in cape weed (1.57 mg Cd kg) which is a common
component of pastures in Australia and New Zealand. Williams
and David (1973) have shown that the concentration of Cd in
legumes is several times higher (0.155 mg Cd kg”) than the
associated grass (0.031 mg Cd kg”), although this difference
was not apparent in the New Zealand study (Roberts et al.,
1994). The increased concentration of Cd in legumes may be
related to the acidifying effect of legumes.

Cadmium in animals and humans

Most of the Cd accumulated in grazing animals is derived from
pasture intake. Bramley (1990) has estimated that annually
approximately 55 mg of Cd is ingested per sheep and
approximately 275 mg of Cd by cattle through the intake of
herbage. Work in New Zealand has indicated that cattle and
sheep may ingest 1-10% and >30% respectively of their dry
matter intake in the form of soil. In areas where soil contains
high Cd, for example as a result of sewage sludge and fertilizer
application, soil ingestion is expected to play a significant role
in Cd uptake by the farm animals. Roberts et al., (1994) have
shown that even though sheep ingest 36-46 kg per year, this
only contributes 5 to 8% of the total Cd intake for the lax and
hard grazed flocks respectively.

Ruminants do not have a homeostatic control mechanism for
regulating Cd absorption or excretion which is affected by the
level of dietary Cd content. Although intestinal uptake of Cd
has been estimated to account for over 90% of the total Cd
absorbed, most of the Cd ingested is discarded. About 80 to
90% of the total ingested Cd is excreted in the faeces and only
0.05% excreted in the urine. Most dietary Cd is bound to
metallothionein and is absorbed intact into the circulation. Over
50% of the Cd ultimatety accumulates in the liver and kidney.
In animals, kidney and liver Cd accounts for 50-70% of the
total Cd with kidney having a higher Cd concentration than the
liver. Other organs such as the pancreas, spleen, heart, brain
and testis, together with muscle and fat accumulate small
amounts of Cd. In blood Cd is associated with albumin-like
protein which is transported to the kidney where it is filtered
through the glomerulus and reabsorbed by the proximal tubules
{Friberg et al., 1985).

In animals, the effects of prolonged exposure to abnormal levels
of Cd include testicular necrosis, placenta destruction, abortion,
teratogenic malformations, renal damage, osteomalacia,
immunosuppression, pulmonary oedema and emphysema. In
humans, severe Cd exposure can result emphysema, bronchitis,
ulceration of nasal mucosa, renal dysfunction, liver necrosis
and anaemia, hypertension, skeletal deformities, prostrate and
lung cancer and teratogenesis (Chowdhary and Chandra, 1987).
Different countries have set guidelines on the maximum
permissible levels for Cd in various meat products (Table 3).
In an earlier survey of cattle, pigs and sheep in New Zealand,
the mean Cd concentration in kidney cortex, liver and muscle
was less than 0.4, 0.1 and 0.05 mg Cd kg wet weight
respectively (Solly er al., 1981). These values are well below
both the concentration measured in other countries (Table 4)
and the maximum permissible concentration stipulated by many
countries {Table 3).
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More recent testing of animal offal however, has indicated that
some 22-28% of sheep and 14-20% of cattle between 1988-
1991 had kidney Cd contents greater than the permissible level
of I'mg Cd kg (Roberts e al., 1993). In general, older animals
had higher kidney Cd contents as these animals had longer
exposure to Cd in their environment and hence greater
opportunity to consume and retain Cd. Feral deer and sheep
isolated from human intervention also showed age related
retention of Cd in kidney tissue as a result of exposure to
naturally occurring Cd in the environment,

Table 3. Maximum permissible limits for cadmium in
muscle, liver and kidney of sheep and cattle in different
countries

Country Maximum permissible limit
(mg Cd kg fresh weight)
Muscle Liver Kidney
The Netherlands | 0.05 1.0 3.0
Australia 0.2 1.25 2.5
Hungary 0.5 0.5 0.5
New Zealand 1.0 1.0 1.0
Denmark 0.1 - 0.5

The average annual consumption of red meat per New Zealander
(70 kg adult) is estimated 1o be 80 kg. Based on a median Cd
content of 0.01 mg kg' wet weight, the annual intake of Cd is
expected o be 0.8 mg which is equivalent (o a daily intake of
2.19 ug Cd. This is considerably less than the maximum safe
level of 70 pg Cd per day (Peters, 1988) from all sources in the
diet. Although offal, such as liver and kidney contains more
Cd than the other meat, the small quaniity of offal consumed
by the New Zealand population is unlikely (o contribute
significantly to the total Cd intake. However in sections of the
population and in pets where offal forms a larger portion of the
diet. Cd intake from this source could be a major concern.

Table 4, Cadmium concentration in liver and kidney
samples of cattle and sheep in various countries

Cd ConceutraﬁorJ
Country Animal | (mg Cd kg! Reference
fresh weight)
Liver | Kidney
Australia Cattle 0.18 | 0.30 Langlands et al.
Sheep 030 | 0.96 (1988)
New Zealand [ Catle | 0.10 | 0.25 Solley et al.
Sheep 0.10 | 0.25 (1981)
Netherlands Cattle .11} 036 Vos et al. (1987}
USA Caitle 0.21 | 0.55 Mussman (1975)

The “population critical concentration” of Cd at which 10% of
the human population would exhibit signs of renal impairment
is about 160 mg Cd kg wet weight (Friberg, 1984). From the
above calculations it can be shown that it is unlikely that Cd
input from meat will exceed the critical concentration in the
lifetime of a New Zealander.
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Reducing Cd accumulation

Accumulation of Cd in scil and its subsequent uptake by pasture
plants can be minimised by the following practices:

Use of low Cd containing phosphate fertilizers: This is
achieved by either selective use of phosphate rocks with low
Cd or treating the phosphate rocks to remove Cd.
Superphosphate fertilizer manufacturers in New Zealand and
Australia are introducing voluntary controls on the Cd content
of phosphate fertilizers. The fertilizer industry aims to lower
the Cd content in phosphate fertilizers from the current tevel of
340 mg Cd kg' P to 280 mg Cd kg P by the year 2000. The
Cd content as determined by the rock phosphate source is the
most difficult to control because supplies of rock phosphate
with low Cd contents are limited and sources with higher Cd
contents continue to be used in many countries for practical
reasons. A number of phosphate rocks are low in Cd and these
can be used for the manufacture of superphosphates,
Alternatively since Cd has a low boiling point (BP=789 °C), it
can be removed by calcining the phosphate rocks. Phosphoric
acid used in the food industry is manufactured mostly only after
the removal of Cd through calcination of the phosphate rocks.
Calcination of phosphate rock may not be a practical option in
the fertilizer industry because it is expensive and calcination
decrcases the reactivity of phosphate rocks making them
unsuitable for direct application as a source of phosphorus.

Immobilization of soil Cd: Low soil pH and soils of low cation
exchange capacity induce a greater uptake of sotuble Cd by
plants. The Cd in soils can be immobilised by increasing the
soil pH through the addition of liming materials. The Ca added
through liming may serve to depress Cd uptake by competing
for exchange sites al the root surface.

Reduced Cd intake by animals: While the weed content of
well-fertilized pasture is generally low, the elevated weed Cd
concentration for pasture sites indicales that the occurrence of
weed species in the sward should be discouraged. This may be
achieved through appropriate grazing management practices
and fertilizer policies which encourage vigorous grass and
legume sward hence suppressing weed establishment and
growth.

In some countries, lo encourage selective grazing of weeds,
pastures are sprayed with herbicides at a rate that does not kill
pasture species, but increases the palatability and accessibility
of the weed species to shecp at high stocking rates; this is known
as spray/graze management. Since the Cd concentration in most
weed species is generally higher than that in pasture species,
this practice may increase the uptake by animals of both Cd
and herbicides.

Sheep and cattle grazed at high stocking rates have higher Cd
burdens than those more moderately slocked which is attributed
mainly to more soil ingestion in the former situation. If this is
the case, reducing Cd ntake in grazing animals will need to
focus both on minimising the Cd content of pasture and the
soil ingestion of grazing animal.
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Conclusions

Phosphate fertilizers form the primary source of cadmium
accumulation in New Zealand pasture soils. Although there has
been an increase in Cd concentration in fertilized soils over
native soils, the estimated rate of accumulation of Cd through
fertilizer application is slow. The accumulation of Cd is
generally higher in weed species than in pasture species. Intake
of Cd by grazing animals is likely to result in the accumulation
of Cd in the liver and kidney and thereby renders them
unsuitable for consumption. Accumulation of Cd in soils and
its subsequent uptake by plants can be minimised by using
phosphate fertilizers that are low in Cd and immobilizing soil
Cd through liming.
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31 March - 4 April 1996
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Chromatography and Extraction
Venue: Westin Hotel, Indianapolis, Indiana, USA
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Barr Enterprises
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MD 21793, USA
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Convenor
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Babar Mahal, Kathmandu, Nepal
Ph +977-1-224953
Fax +977-1-231579

or Dr Mohan B Gewali
Co-ordinator
Central Department of Chemistry
Tribhuvan University
Kirtipur, Kathmandu, Nepal
Tel +977-1-213277 ext. 137

15-17 April 1996
Starch: Structure and Function

Venue: Cambridge, England, UK
Contact: Mrs MA Staff
Cavendish Laboratory
Madingley Road
Cambridge CB3 OHE, England, UK

21-23 April 1996

2nd International Conference on Clinical
Chemiluminescence

Venue: Berlin, Germany
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Send us your outline for 20 minute papers and 90 minute
participatory workshops by 20 February 1996.

Come to debate and influence the future of science, to hear
local and international speakers. Belween sessions there
will be plenty of time socialise, network and have FUN!!

For more information, or if you are not on our mailing list
and would like to be, contact; Helen Hancox, 86 Daniell
St, Newtown, Wellington 6002, New Zealand.
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Email: hancox@actrix.gen.nz

4-5 June 1996

4th New Zealand Symposium of Chemical and
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The Arts Centre of Christchurch
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Wendy Collier

AgResearch Grasslands

Private Bag 11008

Palmerston North, New Zealand
Tel: +64-6-3568019

Fax: +64-6-3518032/8042

Email collierw @agresearch.cri.nz
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16-21 June 1996
HPLC'96: 20th International Symposium on High
Performance Liguid Phase Separations and Related

Techniques
Venue: Marriott, San Francisco, California, USA
Contact: Janet Cunningham

Barr Enterprises

P O Box 279

Walkersville

MD 21793, USA

Ph +1-301-8983772
Fax +1-301-8985596

14-18 June 1996
1st Science Centre World Congress
Venue; Heureka, Vantaa, Finland
Contact; Ms Helena von Troil
Secretary General, Keureka
The Finnish Science Centre
P O Box 166, FIN-01301 Vantaa, Finland

7-12 July 1996
Organometallic Chemistry XVII

Venue: Brisbane, Australia
Contact: Eva Comino
Secretariat, International Conference on
Organometallic Chemistry
Faculty of Science and Technology
Griffith University
Brisbane, QLD 4111, Australia
Ph +61-7-8757564
Fax +61-7-8755369

9-11 July 1996
Chromatography '96 Separation Sciences
Conference and Exhibition
Venue: Rose Hill Gardens, Sydney, Australia
Contact: Secretariat

Fax +61-2-7937139

11-12 July 1996
Perspectives in Marine Natural Products

Venue: The Conference Centre
University of Auckland, Auckland, New Zealand
Contact: Professor R C Cambic

or Dr B R Copp
Department of Chemistry
University of Auckland
Private Bag 92019, Auckland, New Zealand
Ph +64-9-3737999 ext. 8259 or 8284
Fax +64-9-3737422
Email c.cambic @auckland.ac.nz
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14-19 July 1996
RACI/SETAC/ASE International Conference on

Environmental Chemistry and Toxicology

Venue: Sydney, NSW, Australia
Contact: Dr Graeme Batley
CSIRQ Centre for Advanced Analytical
Chemistry
PMB 7, Menai
NSW 2234, Australia
Ph +61-2-7106830
Fax +61-2-7106837
14-19 July 1996
14th International Conference on Chemical Education
(14ICCE)
Venue: Brisbane, Queensland, Australia
Contact: Sally Brown
Conference Secretariat
14th ICCE

Continuving Professional Education
The University of Queensland
Brisbane, QLD 4072, Australia

Ph +61-7-3656360

Fax +61-7-3657099

Email chemed96@ceu.ug.oz.au

29 July - 2 August 1996
Recent Advances in Polymer Synthesis

Venue: University of York, England, UK
Contact: Professor P Hodge
Department of Chemisiry
University of Manchester
Oxford Rd, Manchester
M13 9PL, England, UK
Fax +44-1612754598
Email: philip.hodge @man.ac.uk

4-9 August 1996
IUPAC MACRO '96
Venue: Seoul, Korea
Contact: Dr Kwang Ung Kim
Secretariat JTUPAC MACRO SEQUL '96
Division of Polymers, KIOST
P O Box 131, Cheongryang
Seout 130-650, Korea
Fax +1582-2-9576105
Email iupac@kistmail kist.re kr

|-4 Seplember 1996
Environmental Biotechnology, An International Conference

Venue: Massey University
Palmerston North, New Zealand
Contact: Conference Secretary

Environmental Biotechnology Conference
Processand Environmental Technology Dept.
Massey University

Palmerston North, New Zealand

Ph +64-6-3505351

Fax +64-6-3505654

Email g.f.withers@massey.ac.nz
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10-13 September 1996
NZWWA Anual Conference and Expe
Yenue: Quality Hotel Rutherford, Nelson, New Zealand
Contact: NZWWA Annual Conference and Expo
C/- Conferences & Events
P O Box 1254
Nelson, New Zealand
Tel +64-3-5466022
Fax +64-3-5466020

8-11 Qctober 1996
AUSPLAS '96 (Australian Plastics Conference)

Venue: Melbourne Exhibition Centre
Melbourne, Australia
Contact: John Kelly

Exhibition Management Pty Ltd
Melbourne, Australia

Ph +61-3-96464044

Fax +61-3-96461828

8-11 October 1996
Anticancer Targets and Strategies for the 21st Century
Venue: Castres, France
Contact: Marian Cabailh
Conference Secretariat, CRPF
17 Avenue Jean Moulin
81106 Castres Cedex, France
Ph +33-63-714368
Fax +33-63-714299

22-25 October 1996
19th International Federation of Societies of Cosmetic
Chemists Congress
Venue: Darling Harbour, Sydney, Australia
Contact: Secretariat
P O Box 249 Kingsgrove
New South Wales 2208, Australia
Fax +61-2-5543228
or Peter Strasser
Ph +61-3-93875371

25-29 November 1996
13th International Corrosion Congress
Venue: Carlton Radisson Hotel, Melbourne
Contact: Conference Secretariat
P O Box 5142, Clayton
Victoria 3168, Australia
Ph +61-3-95440066
Fax +61-3-95435905

13-15 December 1996
Second Symposium on Oceanian - Japanese Organic
Chemistry Synthesis and Natural Products

Venue: Tokushima Bunri University
Faculty of Pharmaceutical Sciences, Japan
Contact: Associate-Professor Rob A J Smith

Chemistry Department
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University of Otago

P O Box 56

Dunedin, New Zealand

Ph +64-3-4797924

Fax +64-3-4797906

Email rajsmith@alkali.otago.ac.nz

10-14 December 1996
Fifth Eurasia Conference on Chemical Sciences

Venue: Zhongshan (Sun Yatsen) University
Guangzhou (Canton), China
Contact:  Professor Liang-Nian Ji

General Sccretary, EuAsC,S-1996
Biotechnology Research Centre
Zhongshan (Sun Yatsen) University
Guangzhou (Canton) 510275, China
Ph +86-20-418546! or +86-20-4186300-7115
Fax +86-20-4189173 or +86-20-4185551
Email lely @pebc2ihep.ac.cn

or Professor Charmian O'Connor
Chemistry Department, University of Auckland
Private Bag 92019, Auckland, New Zealand
Ph +64-9-3737999

2-6 December 1996

NZIC Conference 1996: ''Molecules for the FUTURE"
University of Qtago, Dunedin, New Zealand
Dr R M Carr

Chemistry Department

University of Otago

P O Box 56

Dunedin, New Zealand

Ph +64-3-4797932

Fax +64-3-4797906

Emailchemmail @otago.ac.nz

Venue:
Contact:

3-7 February 1997

22nd Australasian Polymer Symposium

Venue: Auckland, New Zealand

Contact: Mr N R Edmonds
Faculty of Science and Engineering
Auckland Institute of Technology
Private Bag GPO, Auckland, New Zealand
Ph +64-9-3079999 ext: 8181
Fax +64-9-3079973

13-17 July 1998
MACRO '98 - 37th IUPAC International Symposium on
Macromolecules
Venue: Gold Coast, Queensland, Australia
Contact: Department of Chemistry
" University of Queensland

Queensland 4072, Australia

Ph +61-7-3653511

Fax +61-7-3653628
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ENVIRONMENTAL APPLICATIONS

Screen for Pesticides or Toxic Organics in Water, Soil, or
Food Using RaPID Assay® Products

Supelco, Inc., Bellefonte, Pennsylvannia, USA

RaPID Assay is an accurate, quick, and highly reproducible
immunoassay analysis method for pesticides and toxic
organics. RaPID Assay may be used to determine and verify
tevels of analytes during clean-up of contaminated
environmental sites, analysis of water sources, and qualification
of food and agricultural products. Once the contaminating
analyte has been identified, RaP1D Assays can be used to screen
subsequent samples, thereby decreasing GC and HPLC
analysis time. The assay can be done within an hour, and there
iy minimal solvent disposal,

Key Words:
* immunoassay * magneltic particles » antibodies
* pesticides « toxic organics

Immunoassays have been used routinely in the medical
community since the 1970s, and more recently have been
utilized for detecting environmental pollutants and pesticide
residues in soil, water, and agricultural products. Immunoassay
systems are sensitive and accurale, easy 1o use, lake 45 to 60
minutes to run, and require a minimum amount of technical
training. There is little solvent disposal, and the cost of running
multiple samples i1s minimal when compared to gas
chromatography (Figure A).

Figure A. Cost Per Sample Comparison Between
RaPID Asyay and GC ($US)
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Each RaPID Assay is specific for its analyte of interest. The
agsay screens samples for a known toxic organic or pesticide
contaminant, and can determine the concentration of the analyte.
And, when used with the RPA-III Field Reader
spectrophotometer, the RaPID Assay is fully portable for on-
sile use.

Theory and Procedure

An immunoassay is generated using an annibody that very
selectively recognizes a specific antigen. The antibodies are
formed on exposure of specialized cells to a specific antigen
(analyte) of interest. These cells then produce large quantities
of antibodies specific for that analyte. When the antibody is
cxposed to a mixture of analytes, such ag pesticides or toxic
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organics in a soil or food extract or water sample, it will
recognize and bind to only the specific analyte that induced its
original formation (Figure B).

Figure B. Generation and Spectficity of Antibodies

+0—>®<t_

cell analyte antibodies are generated

%\M’ ”’9 T 0
IR 3@9 0 0 g
TT 77
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RaPID Assay uses thesc analyte-specific antibodies that are
attached to solid support (magnetized particles) to facilitate
analyte binding. Note that the antibody-antigen complex cannot
be broken apart {except by extreme changes in buffer pH or
ionic strength), and thus should be considered a permanent bond
within the assay system. For maximum sensitivity of the
immunoassay, RaPID assays are developed in a compelitive
format. This means that the analyte in the sample and an enyme-
labeled analyle conjugate compete for the antibody binding
sites. A colour solution is used to rcact with the enzyme
conjugale generating colour that can be read with a
spectrophotometer at 450 nm. This developed colour is
inversely proportional to the amount of analyte in the sample.

The enzyme-labeled analyte is commonly called the
“conjugate” because the analvie is conjugated to an enzyme.
The enzyme functions as a “label” to indicate the specific
amount of analyte bound to the antibody. This type of
immunoassay s commonly called enzyme-linked
immunosorbent assay, ELISA or EIA. The enzyme is coupled
or “linked" to the analyte. The antibody attached 1o the
magnetized particle acts as the “immunosorbent”, adsorbing
the analyte through its specific binding sites.

RaPID Assay utilizes magnetized particles as the solid support
to assist in capturing analytes. Use of these particles provides
important benefits:

+ Added as part of the reaction mixture in the assay, the
magnetized particles with attached antibodies are dispersed
evenly throughout the sample. The proximity to the analytes
provides optimum antigen-antibody kinetics.
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» The particles are specially coated, providing an even surface
for uniform attachment of the antibodies and leaving no
available surface for attachment of non-specific contaminants.
Their small size (about 1 micron in diameter) provides a large
total surface area to which numerous antibodies can be bound,

» The magnetized particles allow for controlled washes using a
magnetic rack. After the sample, enzyme-conjugate, and
antibody-coated particles react, the magnetic rack pulls and
holds the particles, with analytes attached, to the bottom of the
reaction tube. The particles can then be easily and effectively
washed to remove all unbound matter, without any loss in
sensitivity.

Assay Steps (Figure C)
1. The sample, enzyme-conjugate, and antibody-bound particles
are combined.

2. The analyte in the sample and the enzyme-conjugate compete
for antibody binding sites; each has an equally strong affinity
for the sites. Therefore, a high concentration of analyte in the
sample will occupy more antibody binding sites, leaving fewer
sites available for the conjugate. Conversely, a low
concentration of analyte in the sample will occupy fewer
antibody binding sites, leaving more sites available for the
conjugate.

3. Following the reaction period, the magnetic rack is applied
and the particles are washed.

4. Next, a colour solution is added. This solution provides a
substrate for the enzyme (horseradish peroxidase, HRP) and a
chromogen (tetramethylbenzidine, TMB) that wiil turn blue as
the enzymatic reaction progresses. The amount of colour
development in the solution is directly correlated to the amount
of enzyme-labelled conjugate bound to the antibody and is
inversely proportional to the amount of analyte in the sample.

5. A stop selution (dilute sulfuric acid, H,S0,) is added at a
predetermined time of the colour incubation. The stop solution
maintains optimization of the enzyme kinetics. The stop solution
also will change the developed blue colour to yellow. Because
this is a competitive assay, darker yellow indicates less analyte
in the sample, and a lighter yellow indicates higher levels of
analyte in the sample.

6. The reaction tubes containing the developed color solution
are read in a spectrophotometer with absorbance at 450 nm. A
standard curve is plotted, and the actual concentration of the
specific analyte present in the test sample is determined.

Figure D. Benomyl/Carbendazim Correlation:
RaPID Assay vs. HPLC
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Figure C. The Assay Steps

Step 1: Combining Reactants
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Step 2: Competitive Binding
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Step 3: Collection and Washing of Particles
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enzyme label = horseradish peroxidase (HRP)
substrate = hydrogen peroxide (H,0,)
chromogen = tetramethylbenzidine (TMB)
stop solution = dilute sutturic acid (H,50,)

Correlation With Conventionat Methods

All RaPID Assays are compared Lo conventional methods prior
to commercialization. Figure D displays the correlation between
Benomyl/Carbendazim concentrations as determined by RaP1D
Assay and HPLC in 15 samples. These samples were chosen at
concentrations within the limits of the HPLC method, and were
diluted into the low detection range of the RaPID Assay. The
correlation coefficient (r) is 0.9908 with a slope of 1.04.

Methods and Certification
Immunoassay techniques have been approved in US
Envirenmental Protection Agency (US EPA) SW-846 series
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4000 methods. RaPID Assays have been certified by the
California Regulatory Notice and are an AOAC recognised
method.

Any reliable method can be used for non-mandatory site work.
A list of EPA validated kits is available; any kit not on the list
can be used if the appropriate validation data is generated and
documented. A guidance document for validation is available
from the US EPA Office of Solid Waste.

Conclusion

RaPID Assays are an analytical system capable of detecting
very low levels of toxic organics and pesticides with a high
degree of selectivity. Each kit is available in either 20 or 80
sample sizes and provides all necessary solutions for the assay,
three-point calibration curves, and controls.

For further information including ordering information contact:
Chromspec Distributors Ltd

P O Box 31-180 Milford, Auckland

Ph: (09) 4791442, Fax: (09) 4791442

circle number 51 on the reader reply card

Using Capillary lon Analysis to Monitor Wastewater
Waters Corporation, 34 Maple Street, Mifford MA 01757, USA

Capillary Ton Analysis (CIA) is a technique developed by
Walers for analyzing low molecular weight inorganic and
organic ions by capillary electrophoresis.'” CIA is fast, with
typical analyses completed in five minutes or less. Since there
is no chromatography column invelved in CIA, sample
preparation is much simpler than with ion chromatography.
The unique selectivity of CIA enhances the separation and
identification of anions and cations in walter.

The advantages of CIA are demonstrated in this study of anions
and cations in wastewater discharged into a stream from a meat
processing plant in Northern Kentucky. Samples of stream
water and wastewater, collected upstream from the point of
discharge, at the point of discharge, and at various points
downstream from the plant, were analysed to monitor dilution
of the wastewater as it mixed with the stream water.

Figure 1. Rapicd Anion Analysis of Wastewater by CIA - Fall
Sumpling
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With CIA there are no inlerferences from calions, organic ocids or neulral compounds.
Sampling Strategy

The wastewater from the meat processing plant discharges from
a pipe into a creek, which flows into the Licking River, and
eventually feeds into the Ohio River. No other industrial site
in this area discharges wastewater into the same creek.
Approximately 200-300 yards below the discharge site, water
from a nearby lake drains into the creek via a spillway.
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Water samples were taken at different points along the creek
during summer, fall and winter to investigale secasonal
concentration loading and dilution rates. Waler samples were
taken upstream from the discharge tube, directly from the tube,
and at various points downstream as well as from the lake water
and at the point where the lake water and creck water mix. The
sample of the mix was not available in the summer because the
lake was low and no water was flowing over the spitlway.

Figure 1 shows the results of CIA analysis, or electropherogram,
of the anions in a water sample taken 200 fcet downstream
from the discharge pipe. Figure 2 shows the cation analysis of
the same sample. Both samples were analysed with Waters CIA
Analyzer. To convert from anion to cation analysis usually takes
less than fifteen minules, a much faster and casier task than
switching beiween comparable applications in ion
chromatography. Summary results for the fall sampling are
shown in Table I along with percent relative standard deviations
(%RSD) for triplicate analyses of the water samples.

Figure 2: Rapid Cation Analysis of Wastewater by CIA - Fall
Sampling
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Increased sensitivities for calions was achieved by detection or 185nm.

CIA is Fast. Sample Preparation is Simple.

CIA is a very rapid technique with analysis times being very
brief. Sample preparation procedures are much simpler, and
therefore faster than what is often required for ion
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Table 1: Summary of Resulis for Fall Sampling*

Above Discharge Al Discharge 100 Fi. Below 2ob Ft. Below Loke Mix
cr 17.7 [0.63} 1M12.5(0.11] 5117 [0.17) 311.2 (0.22) 6.8 (1.0) 12.2{1.1)
SO, % 259 [C.34} 87.3 {0.64) 74.8 (0.54) 45.2 {0.60} 27.2 (0.56) 27.0(0.42)
NO, ND 11.7 {1.05) 4.841.21) 3.08{1.12) ND ND
HPO 2 ND 20.2 [0.40) 2.6 11.28) 5.4 (0.92) MND ND
K+ 550173 43.81.22) 22.8 {1.62) 19.4 (2.10) 5.9 (1.89) 6.8(221]
Ca* 39.2 [0.98} 42.4 (1.52) 53.6(1.36) 48.5 (1.22) 43.9(1.18) 40.0{1.33)

Mo+ 14.1 (1.02) 790.3 {0.47) 334.1 (0.82) 246.7 {0.34) 7.1 (1.35) 11.2 (1.20]
Mg+ 1.2 (114} 12,8 {1.32) 14.5 {1.6%) 11.4 [1.45) 8.6 {1.78) 8.4 (1.56]
*Amcunis in ppm [ug/ml), N=3, %RSD in parenthesis, ND=none detected

chromatography. This is because there is no column packing to
contaminate or equilibrate. Separation in CIA is based on a
different mechanism than ion chromatography. It takes place
in a capillary filled with an easily replaced electrolyte solution.
The separation occurs when an electric field is applied to the
electrolyte. For anion analysis, inorganic anions, organic acids
and neutral compounds migrate at different speeds toward the
detector, while cations move in the opposite direction. This
eliminates the possibility of one group of compounds interfering
with another. Sample preparation in this study consisted of
merely diluting and filtering the samples prior to in injection,

Figure 3: Summary Bar Plots for a) Sulfate and b) Potassium
- Samples Collected in Fall ( amounts are in ppm)
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As shown in Table I, Na*® and CI- levels increase dramatically
at the point of discharge compared to the background level of
these ions in a sample taken upstream from the discharge tube.
The main ions of interest are chloride, sodium, potassium,
sulfate, phosphate and nitrate since they are typically byproducts
of meat processing. Magnesium and calcium remain fairly
constant. This is due to leaching of these ions from exposed
limestone rock in the area along the creek.

Elevated levels of ions measured at the discharge point are
rapidly diluted downstream but typically do not reach normal
background levels until mixed with the lake run-off. Summary
bar charts of the concentration-sampling point profiles for each
ion were produced by Waters Millennium 2010
Chromatography Manager. Example reports are shown in Figure
3. Using Waters Capillary Ton Analyzer System with the
Millennium Chromatography Manager provides a reliable
means of monitering ions in complex samples with minimal
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sample preparation, rapid analysis times and versatile
processing and presentation of the results.
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For further information contact:
Alphatech Systems Lid

P O Box 37-583 Parnell, Auckland
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NZIC Periodic Table Posters

Available from the NZIC Secretariat in Wellington
Phone: (04) 473 9444, Fax: (04) 4732324
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OBITUARY: DR JOHN ROGERS: 1919-1995

John Rogers was a man with a great zest for life which was
expressed in his keen interest in people and a very wide range
of subjects and activities of which the New Zealand Institute
of Chemistry was of great importance,

Although he was a distinguished chemist who published some
twenty five papers and made a significant contribution to the
science of agriculture, his vision was not limited to ivory towers,
He had a lively interest in commercial and industrial matters,
was an enthusiastic and proficient gardener and worked
tirelessly for a number of voluntary organisations. His sound
common sense always took him straight to the heart of a problem
when he did not flinch from his chosen course of action, This
sometimes brought him into conflict with others but he did not
lose their respect.

John was born at Walton-on-Thames in England and moved o
Christchurch at an early age where he completed his primary
schooling and went on to Christchurch Boy's High School before
entering the then Canterbury University College in 1937, where
he was Lizzie Rathbone Scholar, Sir George Grey Scholar and
won the Hayden Chemistry prize. After graduating MSc with
First Class Honours in 1940, he, like many others in that time
of war went to work in the CSIRO laboratories at Fisherman's
Bend in Melbourne until 1945,

During his time there he married Molly whom he had met,
through their common interest in tramping, while they were
students at Canterbury College. Molly's journey from
Christchurch to Melbourne for the wedding was extraordinary
for those wartime days with the Auckland to Sydncy stage by
Short Empire flying boat requiring the Prime Minister's
approval.

Following his time in Australia, John worked for the Soil Bureau
in Wellington before taking up a position as Senior Lecturer in
the School of Mines at the University of Otago, in the course
of which he spent a year at MIT as holder of Fulbright and
Nuffield Scholarships.

While the family, which now included two sons and a daughter,
lived in Dunedin they continued their pursuit of outdoor
pleasures with camping, climbing and tramping. Then came
two years sponsored by Consolidated Zinc and the Ernest
Oppenheimer Foundation working in the Department of Colloid
Science at Cambridge University, leading 10 a PhD.

John's next move was to Canada to work for two years as a
research officer with International Nickel.

1959 saw the family back in Dunedin where John took charge
of the Geological Survey's high pressure/high temperature
research at the University of Otago.

Seven years later John was Director of the New Zealand
Fertiliser Research Association's station at Otara in South
Auckland where he remained until his retirement in 1980. John
was a strong supporter of the Research Association idea which
gave tangible government input to the technical base of New
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Zealand industry and, through his vision and energy, he was
able greatly to increase financial support from the fertiliser
industry and thereby completely change the focus and scope of
the work at Otara. New equipment was acquired, engineers
and professionals of other disciplines were added to the staff
and the work was taken out of the laboratory into the field with
meetings and demonstrations throughout the country. It was a
complete transformation.

After retiring from the Research Association, John visited
Pakistan to advise the government on establishing a fertiliser
research laboratory.

John joined the New Zealand Institute of Chemistry in 1946
and was elected an Honorary Fellow in 1986. He was the
Institute's first Easterfield Medallist and he served it in many
ways at branch and national level over more than forty years.
He was on both the Otago and Auckland branch committees in
positions including secretary, chairman and council delegate.
He also served as Conference Secretary in 1948, as Conference
Chairman in 1965 and in 1988-89 was Second Vice President.

During his eight years as Honorary General Secretary, John
played a large part in establishing the Chemical Education Trust,
the AC Kennett and the NZIC/RACI Visiting Speaker awards
and the Chemists’ Support Package 1o assist chemists seeking
employment.

On his travels overseas, while working or in retirement, he
always took the opportunity to make contact on behalf of the
Institute with kindred bodies in Australia, Britain, Germany,
Malaysia, Singapore, South Africa and Thailand for example.

It remained a disappointment to John that the Institute has not
been strengthened by more formal links with the RACI of which
he had also been a member.

Other scientific bodies to which John contributed his energy
and ideas were the New Zealand Geochemical Group (founding
Chairman and Life Member), Australasian Institute of Mining
and Metallurgy (New Zealand Councillor for five years),
American Institute of Mining, Metallurgical and Petroleum
Engineers, The Auckland Institute and Museum (Counciller
for many years) and New Zealand Institute of Agricultural
Science.

John's knowledge of and love for horticulture showed in his
own garden, which regularly produced prize-winning blooms,
and his membership of such organisations as the Auckland Lily
Saciety, Friends of Auckland Regional Botanic Gardens and
sometime Chairman of the Auckland Horticultural Council. For
many years, he was a fellow of the Royal New Zealand Institute
of Horticulture.

With John's death, the New Zealand Institute of Chemistry has
lost a devoted and forceful advocate, supporter and friend who
will long be remembered for his wide range of interests in his
humanity.

Raymond Hopgood
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- NZ1IC NEWS

FROM THE PRESIDENT...

May I take this opportunity to wish you alt a prosperous and
successful 1996.

Dr John Rogers

I should like to extend my personal and the NZIC’s condolences
to Mrs Molly Rogers on the death of her husband, Dr. John
Rogers recently. John will be remembered as an arden( supporter
and long time member of the NZIC, Of late John had been
concerned about the Institute’s future. So much so that he wrote
to the Institute in 1995 expressing those heartfelt concerns.
John’s words were heeded. Bill Denny began a process to
produce a strategic plan from those concerns. In this indirect,
but tangible way, John will have contributed to the reshaping
of the Institute he was so proud of.

At John’s funeral in the Anglican Church in Papatoetoe,
Auckland I was impressed by the strength of the representation
of the NZIC. I noted two past presidents; Drs Llywellyn and
Wright, the current Executive; myself, Alan Turner and Denis
Karl, numerous Auckland representatives and many others
including lan Devereaux who delivered the eulogy.

Audit

The audit of the Secretariat has been completed by Deloiite
Touche Tohmatsu. The report was in the hands of the Standing
Committee on 22/11/95 as required by the draft strategic plan.
Ir will be given to the full Council at its meeting in early March.
The audit was conducted over a two week period with input
from the Executive Officer and myself. The audit was designed
to identity the tasks carried out by the Secretariat. At this stage
no attempt was made to determine either the quality or quantity
aspects of each task. The initial reaction to the study would
suggest that the Secretariat follows faithfully the duties
prescribed for it at its inception. Further analysis will be
required. For those who are interested the audit cost circa $2,500
to undertake.

CASANZ

[ spent a few days in Melbourne in late November. I attended a
two day seminar entitled “Managing SO, in Australia”. It was
run by CASANZ, the Clean Air Society of Australia and New
Zealand. The various papers presented discussed the effects of
SO, on human health, plant life and other aspects of the
environment. The only disappointing feature was the lack of
New Zealand interest. Three out of fifty was the attendance on
a subject very relevant to New Zealand.
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RACE

I also had the pleasure of having a working breakfast with Dr
Susan Cumming, Executive Director of the RACIL It was
interesting to compare notes and respective challenges, Dr
Cumming was envious of our Journal and RACI is now coming
to terins with its own Journal. A change of format and printing
techniques were looking positive. A second item of common
interest was the balancing of the Secretariat resources. The
RACT’s office consists of a fulltime Executive Director and 5
or 6 helpers. This compares to the NZIC’s Y2 person and a helper.
Because of (he availability of resources the RACI was now
looking after the interests of the Institute of Physics and the
Chemical Engineers. Thus increasing its revenue and its services
base. The NZIC through its strategic planning process was
considering the opposite. Placing itself under the wing of
another body, in this case the Royal Society, for the very same
reasons, strength and resources.

A third item of interest was that Dr Cumming had initiated an
audit of the RACI’s Secretariat for much the same reasons that
we have undertaken one of our Secretariat. Results were not to
hand but should make interesting reading in the near future.
The study was carried out by Deloittes.

Finally Dr Cumming and her staff produced a superb annual
report for the RACI. It was high quality, done in-house, desk
top style.

Challenge

In early December I visited a major chemical process plant in
Northland. Our party was shown around the complex by one of
its chemists, lan Hamilton. Yes, he did belong to the NZIC.
His eight colleagues, however, did not! We discussed at some
length the ills of the NZIC. He agreed that change was needed.

However he said there was little of real relevance for him, as
an industrial chemist, in the Journal. I would tike to challenge
Ian

as I was so challenged nine years ago. You have a process on
site which is pure chemistry. You have a sophisticated analytical
instrument which delivers a multiplicity of determinands within
minutes as opposed to the traditional wet chemistry techniques
which took days to complete. Write an article for the Journal
on the process and analytical techniques. I am certain it could
be written in such a way as to not impact on either technolog-
ical or commercial sensitivity.

How many other chemists are there in New Zealand, like lan,
who treat their work very much as a norm? Yet to others it
would be abnormal and facinating. Come on an!

Elections

I read with interest Dr Jim Coxon’s letter to the editor in the
November 1995 issue of Chemistry in New Zealand. The thrust
of Jim Coxon’s letter was that the elected members of the
Council should be emplaced by an elective process and not by
rotation through the Branches. The proposition being that the
best persons may not assume high office within the Institute.

Rule 16.2 of the Institute’s Constitution allows for such to
happen. Each year the Executive Officer calls for nominations
for President, Vice Presidents, Honorary General Secretary, and
Honorary General Treasurer. [t is sitply tradition that dictates
the rotation process. If the practice was to be changed, and I
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am neither for nor against the proposition, T would strongly
recommend that the person so elected to be President be
prepared 1o stand for a two year term, Again allowed for in
Rule 16.5.

Waikato

Finally 1 should like to report on the Waikato Branch’s final
commitiee meeting for 1995. It was unusual in a number of
respects. It was held over lunch at a suitable venue in Hamilton.
Two Past Presidents were in artendance; Drs Llywellyn and
Wright. Executive Officer, Alan Turner was present from
Wellington. Institute issues were discussed at length. The
discussions were all the more philesophical because of the
presence of three genuine students, This was the third such
working lunch held by my “home” Branch. 1 find them both
supporlive and informative.

We talk of changing the Institute. Making it more responsive
to the members needs. I think a great deat can be achieved
locally with enthusiastic chairpersons like the Waikato’s Dr
Peter Robinson. People who are prepared to be innovative at
the grass roots level. We have said a great deal of our Secretariat.
Invite our Executive Officer to your next meeting. He is
remarkably human and he has an excellent presentation on trace
chemicals in ethanol.

CHEMISTRY IS ALIVE!

Yes, very much so.

A few weeks ago Tim Foy, Head of
Department of Science at Huntly
College in the Waikato, invited me to
the College. He had been running a
‘hands on science’ programrne during
the week for potential new entrants
o the College. Groups from all the
local primary schools had been laken
through a series of twelve
experiments. The visiting students
had been supervised by Huntly
Callege sixth formers. The theme was
very much science and Tun.

Tim Foy Tim Foy uses the Institute. He took a
party of 15 through the “Chem!3”
examination last year. He has in the past taken students to
demonstrations from visiting Australian ‘Magic Show’

chemists.

Above: Group from Kimihia Primary School, Huntly. College
sixth former Karl Aarson (second from right) was the
demonstrator for this experiment,
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We are looking to the future of the Institute. To realign it for
the year 2000 and beyond. Tim Foy is important. Just as the
other hundreds of his ilk are around New Zealand. ChemNZ is
an ouistanding success. That may be part of the answer. Aim
for the grassroots. The NZIC has to develop a series of products
that satisfy its members needs,

%&ﬂw

Nath Pritchard, President NZIC
MANAWATU BRANCH NEWS

The Manawatu Branch AGM was held at Wharerata Staff Club
on 6 December 1995, Twenty two members came to the meeting
followed by dinner and Branch Chairman Mike Boland's speech
"Of cows and genes and "active foods and aromatic rings”.

In his annual report Mike Boland reviewed another successful
year for the branch. He congradulated Sir Neil Waters on his
knighthood and Sylvia Rumball on receiving the New Zealand
Science and Technology Award and on her appoiniment as Dean
of Science at Massey University, He noted the retirement of
three members; Sir Neil Waters, Lady Joyce Waters, and
Professor Geoff Malcolm, and wished them well for the future.

The following Officers were elected for the new term:

Chairman Dave Harding
Treasurer Alastair MacGibbon
Secretary Grant Boston

Branch Editor Harry Percival

Branch Commilttee:Ces Johnson
Mike Boland
Gill Norris
Mark Patcheu
Mark Smales
Alan Furness
Tony Burrell
Clyde Smith
Kath Fletcher (Hawkes Bay
Representative)

Tony Wright was elected as a Trustee of the Manawatu Chemical
Education Trust.

The meeting then discussed the "Future Options for the NZIC"
document circulated to all members earlier in the year. The
following resolution was passed unanimously:

"The Manwatu Branch of the NZIC supports the
recommendations proposed in principle by the Strategic Review
Committee and urges the Council to proceed with these reforms
with expedition.”

After a fine dinner, Mike Boland spoke on the role chemistry
has in developing the cows of the future.

The next branch meeting is scheduled for early March when
we will travel 1o Hawkes Bay and investigate the role of

chemistry in the production of fine wine - sec you there!

Grant Boston
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DICTIONARY OF ORGANIC COMPOUNDS
6th EDITION

J Buckingham and F MacDonald, Executive Editors
Chapman & Hall, 2-6 Boundary Row, London SE| §8HK, UK
ISBN 0 412 54090 8 (Nine volume set)

The last (5th) edition of the Dictionary of Organic Compounds
was published in 1982, and the present sixth edition (DOC 6)
has been keenly awaited, since it is a leading reference work for
almost everyone who works with, or seeks information about,
organic molecules. The present dictionary contains ca. 11,000
pages in 9 volumes, 3 of which are indexes, viz. name index,
molecular formula index, and CAS registry number index.

The new edition has almost 30% more entries than the previous
edition, and 50% of all entries are new giving a total 62,000
entries which cover approximately 170,000 compounds. Each
entry gives the name of the compound, alternative chemical
names and trade names, its CAS registry number, a structure
diagram, molecular formula and mass, physical properties,
toxicity and other hazard data, common derivatives, and
literature citations. Each entry is also given its own dictionary
number. Many (ca. 80%) of the entries have been revised and
increased data is given, including upgraded hazard and toxictty
data. These extra entries and the revised data has meant that a
reduction in the size of the print has been necessary and the
material is now presented in CPI 8 (point size) format. For
anyone with poor eyesight one would not want it any smaller.
The printed dictionary is attractively presented and is well-
bound, as indeed it needs to be for volumes which are intended
for heavy use.

The cost of the dictionary is not cheap; at SNZ7,782.00 as at
30/11/95, but in my opinion well worth the price. The dictionary
is also available in a CD-ROM version which allows access by
text searching, i.e. from words in the text, CAS number, melting
point, and also by structure and substructure searching.
Appropriate software is provided. The CD-ROM version is to
be updated bi-annually. At30/11/95, a year's single user version
subscription was $NZ8,380.00 with a rencwal cost of
$§NZ2,275.00, or a one year's network subscription was
$NZ20,951.00 with a $NZ5,687.00 renewal fee, although bona
fide academic institutions qualify for a significant reduction in
price. A special package which includes both the 9-volume
printed version plus a year's user subscription costs
$NZ13,747.00 and the package with a network version
$NZ25,000.00. Again academic institutions qualil’y for asizeable
discount (39% for the later version).

Earlier editions of the dictionary were referred 1o as "Heilbron's
Dictionary”, or more usually just as "Heilbron™ and the reference
work has been in use for over 60 years. It is an essential
compilation for any institution where organic compounds are
used and is recommended for every library serving the needs of
such people,

R C Cambie, Chemistry Department, University of Auckland
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SI CHEMICAL DATA

Gordon Aylward and Tristan Findly, 3rd Edition
John Wiley and Sons, Milton, Queensland, Australian, 1594

As my first edition copy at home is falling apart from use and
my second edition copy, always on my desk at work, is looking
worn il was very timely to receive a copy of the third edition. 1
believe all chemistry undergraduates including first year students
should possess a copy of this data book, and teachers should
make sure students usc it as part of their training. A look through
the contents would be a valuable education experience for first
year students.

There are both changes and new material in this 3rd edition.
The most immediately obvious and probably the most significant
addition is the assignment of a hazard code number to all
compounds in both the tables of properties of inorganic and
organic compounds. At the foot of each page of these tables the
codes are explained in a condensed form and on pages 154-177
there is an appendix with expansions of these condensed codes.
This information is invaluable, especially as we now teach under
new laws on hazards and safety, and is an excellent source of
information for students. Changes reflect advances in
technology; gone are the log tables at the end of the book
(modern students would not know how Lo use them!) and under
decimal fractions and multiples come zepto, z, zetta, Z, yocto,
y, and yotta, Y-102', 10%, 10* and 10* respectively. To the
table of fundamental constants are added the unified atomic mass
unit, the Hartree energy, the molar volume of an ideal gas at |

NATIONAL CHEMICAL
RESIDUE LABORATORY

A laboratory with over 235 years experience and expertise
in analytical chemistry, particularly residue analysis.
NCRL provides a comprehensive analytical and
consultancy service, including:
= Veterinary Drugs » Pesticides » Herbicides
* Environmental Contaminants » Trace Elements
» Field and Animal Trials » Heavy metals = Vitamins
» Protein & amino acids « Fat fibre and moisture content

The laboratory is well equipped with modern
instrumentation, including:
= Atomic Absorption * HPLC » GC « GC/LC-MS
Audited by US Department of Agriculture and the
European Commission.

For further information .
Dr John C. Tumner - National Chemical Residue Laboratory
Wallaceville Research Centre, P.O. Box 40-063, Upper Hutt.
Telephone (04} 528-0718. Fax (04) 528-0493

ISO 9002

)

MAF
Quality
Management
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bar and 0 °C and the standard acceleration of gravity. Symbols
for thermodynamic data take the new format recommended by
IUPAC, (e.g. AH becomes A H).

Under the table of properties of organic compounds the list of
common names has gone, but they appear for each compound
in the table. The old table has been renamed 6A, properties of
organic functional groups, and properties of seven carbohydrates
are added, and a new OB, properties of amino acids (constituents
of proteins) appears with pK_and pl values.

There is a new table on bond dissociation enthalpies to go with
the average bond energies; the term latent heats is gone (but not
the information); the table of first ionisation enthalpies of the
elements has been reformatted as periodic trends in first
ionisation enthalpies; stepwise stability constants are now
cumulative, and there are new tables on boiling temperature
elevation and freezing temperature depression constants, on
critical conslants of selected substances, on infrared absorption
frequencies and on the electronic configuration of the elements.
Inside the back cover are hints on first aid.

[s there anything else which might have been usefully added to
the third edition? Yes, tables of '"H and "C chemical shifis in
nmr and half-lives and emission class of some important
radioactive isotopes would have been very useful from the
viewpoint of a teacher of undergraduates.

Aylward and Findlay should be congratulated in making an
excellent publication even better and up-to-date. T would
recommend every teacher of chemistry have a copy on his or
her desk. [ can think of no better instantly available source of
vital and common information for chemists.

J E Packer
Associate-Professor of Chemistry, University of Auckland

PACIFICHEM ’95

Pacifichem '95 held in Honolulu, December 17-22 1995 was a
huge success. It proved to be the world's largest-ever chemical
meeting with 633 presentations from almost 8000 registrants
over the five day meeting. The NZIC delegate on the organising
committee, Professor Brian Halton (Victoria University) will
present a more comprehensive report on the meeting in the next
issue of Chemistry in New Zealand.

L]

MICROBETA TRILUX WORKSHOP
APRIL 15 and 16 1996

Mr Nick Jones , Product Manager for the MicroBeta Trilux,
from Wallac Finland, will present the new Trilux.

* Find out how to get the most out of your MicroBela Plus
with this combined seminar and workshop run by Sci Tech
in a central location for two days only.

* Find out just how a new microplate scintillation, gamma
and luminescence counter can reduce your sample
preparation time, reduce sample and reagent volumes, and
increase the efficiency of your labelling assays.

Please contact your local Sci Tech branch to register your
interest as soon as possible as numbers will be limited, or
contact Andrew Pearce direct at Sci Tech Dunedin

Ph: (03) 4777460, Mobile: (025) 368057 Fax: (03) 4777870

"PERSPECTIVES IN MARINE NATURAL PRODUCTS 1996"
Conference Centre, University of Auckland, 11-12 July 1996

This is a two-day symposium organised by the Department of
Chemistry, University of Auckland and sponsored by the Auckland
Branch, and the Fats and Qils Group, of the NZIC. It aims to
promote interest in marine natural products and to show the
importance of chemistry in this sphere. It follows similar successful
symposia held in Auckland in 1982, 1987, and 1991.

The programme will consist of 11 invited lectures of 1 hour, and
contributed papers of 20 minutes. The convenor welcomes
additional contributions for the 20 minute lectures.

The provisional list of invited lecturers is:

Dr J Blunt, Chemistry Department, University of Canterbury,
Christchurch, New Zealand.

Dr P Murphy, Australian Institute for Marine Science, Townsville,
Australia.

Dr R Capon, Organic Chemistry Department, University of
Melbourne, Melbourne, Australia.

Dr ] Volkman, Deparment of Oceanography, CSIRO, Hobart,
Australia.

Dr B Bowden, Department of Chemistry and Biochemistry, James
Cook University, Townsville, Australia.

Dr M Garson, Organic Chemistry Department, University of
Queensland, Brisbane, Australia.

Dr ] Coll, University of Central Queensland, Rockhampton,
Australia.

Dr T Molinski, Department of Chemistry, University of California,
Davis, USA.

Dr P Northcote, Department of Chemistry, Victoria University,
Wellington, New Zealand.

Professor R Anderson, Department of Chemistry, Univeristy of
British Columbia, Vancouver, British Columbia, Canada.
Professor D] Faulkner, Scripps Institute of Oceanography, La jolla,
California, USA.

The social programme includes a seafood lunch on 11 July and a
happy hour on th 12 July at the end of the symposium. Visitors
from out of town can be accommodated at O'Rorke Hall on request
to the Convenor, and parking in the lower car park can be arranged
for a minimal fee.

As a consequence of generous sponsorship, the registration fee has
been set at only $100 and in order to encourage as many students
as possible to attend, a fee of $50 has been set for bona fide students.
Registration forms are available from the Convenor, Professor RC
Cambie, Department of Chemistry, University of Auckland, Private
Bag 92019, Auckland. Telephone +64-9-3737599.
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Presenting the latest developments in:
HPLC

GEL ELECTROPHORESIS
FPLC®

DNA ANALYSIS
MICROBORE LC

JU _J HPCE
[ON CHROMATOGRAPHY
2D ELECTROPHORESIS

_ {55 %

ISO ELECTROFOCUSING
GC

GC-MS

LC-MS

JULY 9 - 11TH, 1996,
ROSEHILL GARDENS,
ROSEHILL, SYDNEY, AUSTRALIA.

Analytical Techniques for Industrial,
Environmental, Biological, Biomedical
and Natural Sciences

For a registration form please fax your details to
Chromatography '96 Secretariat:

Fax 02 793 7139 or Ph: 02 793 8215

Chromatography’ -
i 926

2 Australian
i Electrophoresis Society

circle number 7 on the reader reply card

& ® Reduce
analysis times
by up to 20x
without
sacrificing
performance

® Maintain
optimum
efficiency at
high carrier
gas flow rates

@ Install just like
a standard
column in any
GC oven

New Alltech Multicapillary Columns

The Alitech Multicapillary doesn’t sacrifice sample loading, resolu-

tion or efficiency. By combining over 900 liquid phase coated 40um

capillarys in asingle glass tube, traditional restrictions on flow, volume

and sample capacity are overcome.Now you can quickly elute high k'

compounds at high flow rates or increase retentlon for low k' com-
pounds at low flow rates. Ask for Bulle g
201 on Information Card.

EasyClean Automates
HPLC Washing

The Alltech EasyClean™ electronic
switching valve sequentially directs one &
or two wash solvents through any LC §
system. Initiate wash cycles from the front
panel or from an auto-sampler or other .
controller. Ideal for unattended running. 202 on Information Card.

Rugged,Reliable Automated Injection
Easy With The Alltech

570 Autosampler
@ Reliable, low cost
automation
® Compact - saves space
® Available in refrigerated,
large volume and bio-
compatible versions
The Alltech 570 Autosampler delivers up to 96 samples reliably and
reproducibly while maintaining sample stability. It is available with
optional sample cooling, large volume trays for up to 48 x 5m vials and
metal-free fluid path. It's ideal for quality control labs or any routine IC
or HPLC . See page 826-827 in Catalogue 350
203 on Information Card

FREE Catalogue!

Send for your copy of the 800 page Alltech
Chromatography Catalogue 350. Fully priced.
Essential for all chromatographers!

Phone, fax or send for your copy now

Alltech Associates New Zealand o
P.0. Box 100352 N.S.M.C., Auckland 10

Tel: (09) 444 3230
A I I t ECh Fax: (09) 444 2399
Toll Free: 0800-65 2766
Specialists in Chromatography
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natographers worldwide

choose Hamilton syringes over all
others. Precision. When microlitres
count, there’s no substitute.

Hamilton have made quality an
exact science.

Call us, fax or write for your
free copy of the Hamilton product
catalogue.

HAMILTON

TaE MEASURE OF EXCELLENCE

ALLTECH ASSOCIATES NEW
13/46 Ellice Road, Glenfield, Auckland

P.0. Box 100352, N.S.M.C. Auckland 10
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1 l SURNAME:

INSTITUTION OR COMPANY:
DEPARTMENT:

ADDRESS:

TEL: FAX:

INITIALS: TITLE:

EMAIL:

2 | YOURFUNCTION

(please tick)
MANAGEMENT
RESEARCH/DEVELOPMENT
PRODUCTION

GC/GC-MS

UV/VISIBLE SPECTROSCOPY
AA SPECTROSCOPY (FLAME)
NMR

THERMAL ANALYSIS
MICROSCOPY
pH/ELECTROCHEMISTRY
ELECTROPHORESIS
CENTRIFUGES

XRF
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FLUORESCENCE SPECTROSCOPY
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POLYMERASE CHAIN REACTION
FTIR/IR SPECTROSCOPY
ELEMENTAL ANALYSIS
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Find itin.....

LABSPEC

Your comprehensive guide to where to
source everything for the laboratory

Available free from

Ancat Holdings Ltd
P O Box 12-909
Penrose, Auckland
Ph: (09) 579-0842
Fax: (09) 579-0843
Email: ancat@ihug.co.nz
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PRODUCT INFORMATION
REQUEST CARD

Dear Reader

This postage paid card is provided so
that you can request further information
on the products and services listed in this
publication.

Please answer all guestions on the card.
Alternatively you may wish to contact
the supplier(s) directly.

Please tell your supplier you saw their
product in Chemisiry in New Zealand.




