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Foreword

The continuing need o examine the relationship
belween man and his environment carcfully should be
a primary coneern throughout the world and therefore
a matier of intemational cooperation. Yarous United
Mations nrganizations - such as the United Nations
Environment Programme (UNEP), World Health
Organization (WHCO) and Food and Agriculiure
Organization (FAD), und varous international
scientific unions and their committees - such as the
Scientilic Commillee on Problems of the Environment
[SCOPE) of the Intemational Cowncil of Scientific
Unions (TCSL) - are already devoting considerable
attention 1o these problems.

The world community of chemists must also play
their part in belping o tackle environmental problems
especially since chemical substances are the main
indices of the negative effects of industre, energy
consumplion, transport and inlensive aericulture upon
natural coosystems and man. There are o number of
areus where chemists need W cooperale with scientists
from other disciplines in order 1o make a positive
coniribution o the long term protection of life on
Eanh. These include:
® Development of new environmentally safe chemical

products from raw materuls,

# Beduction of existing levels of chermical pollutants
in the atmosphere, water and land,

& Siudy of the iranslomation of anthropngenic
cherical substances in the environment.

# Prediction of the impact of chemical substunces on
consystems, man and climate.

To help achieve these humane aims, TUPAC
decried im August 1989, al s 350h General Assembly
in Lund, Sweden, 1o concentrate an imporant part of
its efforts in the development and intreduction of a
programme on Chemistry and the Environment.”

The first step in this programme was the prepuaration
of an inventory of recent and ongoing IUPAC projects

Prof. Wakntin Koghug

i coordnator of the
ILFAC Programme on
Chemistry and the
Erviranrmani. He was
ILUPALC Presdeant tram
1987 1o 1980, He ia aled
Wige-Pregdent af he
LISSR Acadermy af
Scoances and President af
the Sibaran branch of the
gcadamy.

rclated to chemistry and the environment. This
booklet, which provides summarnies of these projects,
i5 the outcome of this first step. Hopelully, this
infarnation will reveal areas where IUPAC might
fruitfully cooperate with other international
organizations concerned with environmental problems.

The second objective of this programme 15 1o
stimulate TUPAC working groups, commissions and
commiliess W imitiate and develop further projects on
chemisiry and the envirenment.,

In conclusion, chemical processes are the hasis of
life and, moreover, chemisiny is noocssary o promote
the evolution of crvilization. Chemistry should help 1o
overcome ruther than cause environmental problems, T
am confident that this new IUPAC initiative will make
a significani contribution to the positive application of
chemistry to serve mankind and, at the same time,
profeet our cnvironment,

Prof. Valentin hopiyug
March 1944)






Introduction

Discissions within the 1UPAC Burean and Excoutive
Committee during the period 1987-8Y focused on
reatructuring of the Union, 5o as to be able to respond
maxre teadily and effectively to the changing
worldwide needs of chemisiry, A main conclusion
reached was that thens should e in plisce af any one
time al beast three “hoerzental” interdisciplinary
missinn-ofignted programmes involving several
divisions/commissinns.

In Fehruary 19849, the President, Vice-President and
Secretury Creneral of the Union took an iniliative
wowards the first such borizonial programme
Chemstry and the Epvironment = by holding
preliminary Lalks in Paris, France with the Scientific
Commitiee on Problems of the Envieonment (SOOPE],
the Intermational Council of Scienfific Unions (K50}
and also with the United Mations Enwiromnment
Programme (LMEP).

Az o basis for more detailed consideration of the
cullabomative rale o be plaved by TUPAC, the TUPAC
Information Offices, Dy Michael Frecmantle, was
asked to prepare a booklet, with abstracts, of relevant
reports issued during the period 198489 by IUPAC
bodies together with summaries of their current
prjects, A preliminary compilation was submitied to
the TUPAC Executive Conmittee when it met in
Lishon, Portugal in April 1989, Suggestions put
forward by the Executive Committee ai and following
the Liskon mecting were incorporated into o second
draft which wus then submitted w Bureau members al
the 35th IUPAC General Assembly held at Lund,
Sweden in August 1989,

Ad this assembly, Busean approved the formation of
four mission-oriented programmes including one on
Chemistry and the Environment. Prof. Yalentin

The IUPAC Programme on
Chemistry and the Environment

A {he 3580 IUPALC General Assambly held in Lund, Sweden
it Baqust 1969, Bureau approved the fomation of four
missien-anenied programmes including ona on ‘Chamistry
and the Ervidnrman.’

Roptyug, President of the Union from 1987 o 1989,

wits appoanied overall coordinator of this programme

will subesordinatons o have responsibilities for six

broad topics:

® Analytical procedures lor detenmination of
chermicals in air, water, soil. living orpanisms, and
forod {Subcoordinators Prof. G, den Boef, President,
Amilytical Chemistry Division).

® Measurement of physicochemical parameters
relevant 1o the environment {Subcoordinators: Frof,
G, den Boef and Dr L. E. Coles, Fresident of the
Applicd Chemistry  Divisson ),

® Transfer and transformation of chemicals in the
environment {Sobcoordinator; D T. E, Coles)

& Toxicolowy of synthefic and natural substances
(Subeoordinator: Prof. M. Montalbettn, President,
Clingal Chemistry Division).
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® Prevention of pollution of the environment
(Subcoordinator: Prof, K. L Zamaraey, Bureao
member and immediate Past-President of the
Fhysical Chemistry Division).

® Chemical safety (Subcoordinator: Dr DL Wyrsch,
Chairman, Commitice on Chemistry and Industry),

The first meeting of the coordinaiors was held at the

IUPALC Secretariat in Oxford, March 1954,

Chemisiry and the Environment booklet

The first task of the coordinators was to complete the
preparation of, publish and disseminate the Chemisiry
and the Environment booklet, It was agreed that the

S

final version of the hooklet should include details of
IUPAC’s recent and cumrent projects which are closely
or indirectly related to environmental chemistry
mcluding those initiated at the Lund General
Assembly.

This boeklel containg abstracts of IUPAC reports on
environmental topics published during the six year period
ending March 199} Most of the reports were published
in the TIIPAC jounal Pure and Applied Chemisiry.
Reference is also made to published proceedings of
IUPAC sponsored conferences, in particular, the IUPAC
programme of conferences on CHEMical Besearch
Applied 1w Wodd Needs (CHEMEAWNE In addition,
the booklet includes details of environmental projects
initiated by the Committee on Teaching of Chemistry
and artickes on chemistry and the environment published

= R 1

=

e

The IUPAC Chemiatry and the Erviranmental Pragrarmme encourages ntardivisional colaboration in several ameaes
Including the usa of anakfical procedures for dedemination of chemicals substances in tha envinonmaent



im the IUPAC news magacine Chemistry Irermationo,

Each seciion contams abstracts of ongolng projects,
which are propped, [or convenignce, in the six
clapiers of Section A corcsponding to the six fopics
ligtedd ahowe. The ahsiracts were extracied From
archive material at the IUPAC Secretaniat incloding
profect initiation proposals and mevision sheets. All
these projects were ongoing at March 1990,

The following [UPAC divisicns, commissions and
crornnillees bave @l oo nhiided rE|'r|.'|-I'|.ﬁ allracts of
which appear in this hooklet:

Physical Chemistry Divisions:
Commission oo Colloid and Sucface Chemistcy
imeluding calalysis

Inorganic Chemistry and Clinical Chemistry Divisions
Limited Life Time Joint Commission (formerly,
Woarking Party) on lsotope Specific Measurcments
a5 References for Toxic/Essential Element Assay

Analyvtical Chemistry Division:
Subcommities on Electroanalytical Methods of
Erwvironmental Trace Analysis
Suhoommittee on Environmental Analviical
Chemistry (Mow a Limited Life Time Commission)
Commission o Microchemical Technigques and
Trace Analvsis
Commission on Analytical Nomenclature

Chemistry and the Emvironment

Comudssivn ou Elgctrnanabytical Chemistry
Commission on Radiochemistry and MNuclear
Techniques

Commiszion on Solubility Dala

Applied Chemisiry Dipvision:
Comnibssion o Food Chemistry
Commission on Bistechnology
Commission on Qils, Fots, and Denvatives
Commission on Atmospherc Chemisiry
Commission on Agrochemicals (lommedy
Commission vn Pesticide Chemistry)
Comrnission un Waler Chenistry

Clincal Chemistry Division:
Commissinn on Toxicolopy

Commiliees
CHEMBAWN Committee
Comrittes on Chemistry and Indusery
Commirteg on Teaching of Chemistoy

Prices quoted in this Booklel are i one oF more of
the following surrevicios.

DEM Deuische Mark

GBP Pound Stering

USD US Dollar







Determination of chemical
substances in air, water, soil,
living organisms and food

1.1 General problems

1:11 Analytical chemisiry In the exploration,
mining and processing of materials

This book confains the invited leclures presented at
the Znd Intermational Sympasiom on Analyiical
Chemistry in the Exploration, Mining and Processing
of Materials held in Pretoria, Sooth Africa, in April
1545,

Analytical chemistry s vital to the mining and
mineral industry. To meat the ever increasing demands
in the quest for better quality and the mors
ecomamical exploitation of mineral resources,
sephisticated analyticai techniques mopst be developed
conslantly or cxisting methods improaed,

The aim of the Zod International Symposium was o
highlight the importance of analyiical chemistry in the
prosduction of materials, from the iniial siages of
exploration and assessment of ores to their
beneficiation, and finally to the refined product,
Edited by L. R, P. Butler. Published by Blackwell
Scleneific Pallications, Oford, UK, 1986, 264 papes;
130 ifuserations, (SBY 0 632 01532 2. Price; GHE
27.60NSD 3450, Affiiiate Members Discount Price:
GHP 20070050 2590,

1.1.2 Acid prazsurs decomposition in trace
slement analysia

Weot decompasition proedures within seubed systems
(pressure deconvposition) provide efficient methods fior
sample dissolution in trace element analvas, Vessels
produced from high-purity materials (PTFE, glassy
carben}, conlaimed by compact pressone casings
(sainless sieel, wumitium alloys) are used in this
iechnique. Al femperatures of about 170°C the
reaction capacity of ackds and oxidizine decomposition
agenis increases so that inorganic and opanic samples

of a mogt widcly diffening composition are disspdved
in & relatively short tme.

In this repon, an aliempt is made o compile the
specilic advanfapes of, and the problems poged by,
pressure decomposition procedures such as increased
reactivity, faster reactions, decrease in Mank waloes,
avaidance of trace element losses, casy control of
precision and calibration, completeness of sample
devumposition, possible formation of explosive
preducts and 50 ob. A the same (ime, the properties
of materials used for vessels, caslng and heating
systems ane discussed.

Analpioel Chemisry Division, Commission of
Microrhemica! Technigues and Trace Analysis: Pure
& Appl. Chem., Vol. 56, No. 4, pp. 470954, 1984,

1.1.3 Microscaie preconcentration techniquas
for trace analysis

The determination of elemental (races in micoo
gainples, that is, micro-trace analysis can be
sucgesstully carried out by combining preconceniration
steps with modem instromental determination
methosds, T this paper, the problems and their
solutions for cach analytical stage of micmo-trace
analysis are presented and brieflly discussed Sorme
iypical examples of micro-scale apalvsis are also
reviewed.
Analytical Chemiztry Division, Commission on
Microchemical Techmiques and Trace Analysis; Purc
& Appl. Chem., Vol 60, No. 9, pp. 1417-1424, J958.

1.1.4 Electrochemical analysis of organic
pollutants

The clectroanalytical techniques of pulsc
polarography. stripping voltummetry and on-line
electipchemical deteclion have been used for the
identificalion and determination of moe concentratns
of a wide wariety of environmentally significant
organic molecules, usually after the application of
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sample prefreatment procedures, certain separation
technigques and, in some cases, derivalization, Classes
of molecules thar can be determined wsing 1hess
methisbologies ane carbonyls, simple aromatics sech as
nitroirormalics, phenols, polychlorinated anomatics,
carbosylic acids, sulphonales, orpunophosphorus
compounds, azomethings, thicls, carbamates and
dmEnes.

Analvtical Chemistry Division, Commission o
Eleciroanalytical Chemistry, Subcommittes on
Flectreanalytical Methods of Ervironmensal Trece
Anatvrie: Pure & ."'|.|'|p-|. Chem., Fal, 39 No, 2, po.
245-256, 18T

The IUPAC eponeared symposium sees on Biclogical
Rafarenca Materiale focusas on the producton,
characienzation, and application of 1hese madanals in
amananmental and heallth relalsd aneas,

1.1.5 Voltammetric technigues for complexation
meagurements in natural aquatic meadia

The use of voltammetoe wechmigues for the study of
complexation between metal wos and svathetic or
natural macromolecular Beands s crivically reviewed.
In pariicular, atlention is paid o the elfects of (1) Dnie
raics of associationdissocintion of complexes and (i)
the differences bebaeen the diffusion coctficients of
the wartous medal specees,

The present state of the theory of voltammeiry for
maral complex sysems with unegual JilTusion
cocflicients is reviewed and noocssary extensions ang
indicated. Relevant experimental data from lirerature
are compiled and classitied according to the mode of
inierpretation.

O the basis of the theorgtical and experimental
resulis, ecommendations are presentad Tur the oplimal
application of voltammetric methods (hodh divect and
indirect methods) to metal complex studies. These
recummendations melude the selection of suitable
experimental conditions and the required mode of
interpretation of ke data, 25 well as their muloal
relation, Remaining wncertaintics, for example, those
chieete disiribation of kinetic paramerers or by diffusion
coefficients, are indicoted.

Anabvtical Chemisiry Division, Subcommitiee on
Ervironmental Analytical Chemisiry; Pure & Appl.
Chem., Vod, 6d, No, 2, pp 235-274, 1089,

1.1.6 Biologlical reference materials

The increasing awarcness and concern for improving
data and mcaswrements of hoth harmful and bemneficial
constituents in biological matrices has generated a
need and demand for more accuraie informaiion from
measurciment systems that are required fo be maore
sensitve and complex while at the same time more
‘routing”, fast and economical. Validation of these new
methadologies and linking new “routine” ficld methods
i more definitive, complex and expensive
methodabogy, mequires accumacy fmnsler vig use of
appropriate reference materials,

The major aim of the IVPAC spensored symposiom
scrics on Biological Reference Matcrials is 1o focus
efforts in the production, characterization, and
application of these reference matenals in the
eovironmenlal, and health related ameas, The thind i
the series of symposium was held in Bavreuth, FRG,
May 1988 (see Fresenins Z. Anal Chenr 332,517,



198H8) and the fourth took place in Florkda, USA in
February 1594
Climical Chemisiry Division

1.1.7 Water poliution résearch and comnirol
FPulrlished in Chemistey International, Vol 10, No. 3,
e #O97 TH88,

1.1.8 Nomenclature for geochemical analysis
The aim of this project is oo develop and compile a
complete nomenclature for the field of geachemical
analysis, At présent, no sdequate op-to-deie
compilatkon exises,

Aralytieal Chemisiry [Msion, Commission o
Gemeral Agpeces af Analvtical Nomenclarre: Ongoing
I'rovect,

1.1.8 Neuiron activation techniques for the
determination of trace elements in dusts, agshes
and sludges

Fimg dusts and fly ashes emitted in the aimosphere or
n waork reoms can have long residence Gmes and o
such be potcntial hazards for buman health and the
envinnnment.

Ashes and sludges ume disposed of by dumping on
landdfill or wsed on agricaliural land. Since thess
procedures may cause contamination of the
environmcnt and/or food ere materials, the
determination of major, minor and (race components is
essendiol for decisions on the use of thes matcrials,

Al the mument there 5 a strong iendency to
determine as many elements as possible. Elements arc
determined a3 indicators of a source, as pollutants or
&, heing imponant in covironmental woxicology.

Therefore, instrumental multi-glement fechniques
like muclear activation are important tools. Techndgues,
such us activation with thermal, epithermal and Fas
teetlrods, with protons end with charged particles are
Teing critically examined in this project snd
recommendations for (eir application will be given.
Analyrival Chemistry Division, Commitssion on
Microchemical Techniques and Trece Anmdeiy:
Onpoing Project.

1.1:.10 Bloglectroanalysis and bloseansors
Current activities in biobogy have aroused great
interest in different fields of apalytical chemisiry, This

hus resulted in impoitant achievemenls in

Deterrmiration of chemfcal substances

electroanalytical chemistry, among them the
development of 3 wide range of new devices called
bicsensors and new electroanalytical methods,

The aim of this project is to give a proper definition
for the tarm “hissensnrs’, th outline the seope nf
binclectroanalysis and tr summanze systematically the
results of the different main sireams of developments.
Moreover, the project wims to fod common messures
on the basis of which the different senzors and
techniques can be evaluated comectly and cotupsared
nbjectively, An overview of the main application
fields will alsp be given.

Angiytical Chemistry [dvizion, Comrrssion on
Elcctraanalytical Cleemistry, Onpoing Profect.

1.1.11 Determination of trace compounds In
biclogical systems

The application of radioanalysis to the determination
of mulerular compounds implies (a) separation prior to
activation of tpginge aod (b) the activation or tagring
itself.

This project consisls of (wo parts, The st perlaing
i the realization of an on-line HPLC separation with
radipactivity detection. This part has been completed.
The tagging by an on-line *vector” is ongoing.
Depending om the specific activity of the radisnuclide
used, concentraticn i parts per billkian 1o 0 parts
per billivn cao be determined.

Analvwtical Chemistry Diviston, Commission on
Radiochemistry and MNuctegr Techriques: Cngoing
FProfect,

1.1.12 Radicanalytical procedures for the determin-
gtion of race compounds in biological systeams

This project aims o prepare and make available a
comiise aod cepresentative survey of the curment
pussibilities of elioaoalysis of molecyular Goace
constituents in biological materials.

The project will cover both the wse of radio-labelled
compmunds and the applications of activation analysis
and radiomedry. Information is being compiled from
systematic literuture remieval, current work in Jsading
labomtonies in the Geld a5 well as fooamn pesooal
experdence in the radiochemical labosaiories of
comimissim menthers.

Analytical Chemporry Diviviow, Comusistion on
Radiochemirtry and Nuclear Technigues: Ongoing
Project.
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1.1.13 Applications of accelerator mass
spectrometry

Anatbetical Chemistry Division, Commission on
Radiochemistry and Nuclear Techmiques: Ongoing
{"rofect

1.1.14 Study of speciation In the environment
by nuclear technigques

This project is o feasibility study of (1) chemistry of
eltra-low comcentrations; (2) speciation of
fudioouclides; {3) nuclear wethods in speciation and
{4} use of radiotracers in speciation work: possibilities
and limitations. n each case the sudy s concerned
with applications m environmental rescarch and
MOnitering.

Analytical Chemistry Division, Commission on
Hodiechemistry and Nuclear Techrigues: Ongoing
Projec.

1.1.15 Membrane filiration In water analysis
The aim of this project & w identify the major
problems which affect “size’ sepurution of aquatic
components by filtration theough membranes of
wittous tvpes and porosities. The project will provide
recoitiendations about filtration conditions w obtain
reproducible results.

Analytical Chemisiry Division, Limited Life Time
Cowmmission on Exvironments! Analytical Chemismy:
Chngoing Projecy.

1.1.16 Application of votammetric techniques
to low ionic strength solutions
This project has foor ohjectives:

L. To identify the major problems which affoct
measurcments made in low jonic strength solutions.

2. T eulewlate the relative contributions of ditferent
cffects at ditferent ionic strengths, and diflerent
concentrations of the determinand,

3. To give practical procedures that can be used to
verfy that low ok sirength is not a problem for the
particular solution being measured.

4. To identify how low iomic strength affects
different technigues in different wuys.

Analytical Chemistry Division, Limited Life Time
Commission on Environmental Analviical Chemizstry:
{ngoing Project.

1.1.17 Sampling of airborne particulate matter
for analysis

In air analysis, as in other branches of analytical
chemistry, the sampling step is the most crwcial one,
The irmnsfer of a representative ambiont aemsol
aamplbe, conlaining solid particles and liguid droplots
of a wide range of sizes and of different *reactivity”,
b0 SNAPPIOPTIAte MEasuremonl Syslem may give rsc
by serions technical prohlems.

Accordingly, this planned critical review o
simpling of sirbome particulate matter for analvsis
will empliasize strenpths and weaknesses of curreni
possibilities of extracting and préeconcentrating solid
particles and liguid droplets rom ambient air. The
technigques inclnded are hased on the following:
collision, adhesion, inertia and diffusion in Aow Delds
under the influence of gravitational and/or electrical
fonces,

Analytieal Chemisiry Division, Lindted Life Time
Comrission on Favirenmenie! Anglyiical Chemisirg:
Chigoing Projec.

1.1.18 Single particle characterization through
beam techniques

The objeciive of (his project is o describe and
discuss varions beam lechnigues applied to the
analysis of individual pamicles in the environment {for
example, io aerosols and aquecus suspensions),
Techniques include 2lectron-probe X-ray
microanalysis, laser microprobe mass analysis,
secondary ion mEss spechometry, microbocan
prodgic-induced Xeray emission snalysis and laser
Raman microprobe analysis.
Anafytical Chemisory Division, Limited Life Time
Commission on Enviranmental Angivtical Chemisiry.
Ongoing Praject.

1.1.18 Glogsary of terms used In anvironmantal
analytical chemistry

This glossary containg definitions of leons requently
used in environmental analytical chemistry, Parl T of
this glossary inchudes terms related 10 eovironmental
analytical methododogy, Fart 2 is concemed with
matrces and materials o be characterized,

Analyiical Chemisiry Division, Limited Life Time
Commission o Emvironmental Anatytical Cherisiry,

Omgoing Profect.



1.120 Evaluation of electron microscopic
techniques for characterization of aquatic colloids
The aiso of s project 15 o provide a state of the art
evaluation for an TUPAL monograph on paricls
characierization, The project will focos on technology
transfer from the biomadical sciences m conjuoction
with minimal perturbation techoology. The project will
presendan oplimal blend of awlytical chemisty and
transmission eleciron microseopy for Chatactenzing
natural pamicles in surfaces walers and analyzing
rarticle bohaviour.

Analvtical Chemistry Division, Lintited Life Time
Commission on Environmental Anolytical Chemsiry!

Ongoing Project

1.1.21 Sgurce apportionment of atmospheric
particles

The identification and quantification of sources of
atmnspheric paricles directly relates to the terms of
reterence of this commission, that is its responsibility
0 assess analyiica] methodologies for the choracter
ieattom of the environmend, i this case the almosphers,

The importance of this objective derives from the
potential impact of atmospheric paricles on health,
wisihility and climate. Tn these respoces, the
commission is particulary concemed with
tropospherie concentrations and seurces of toxic
compoundds (for example, polyeyel: wrmat
hydrecarbong), sulfats, and geaphitic carbon (5o04), A
primary ofjective of source appostionment of such
gpecies is o delingate the natural and anthmpogenic
CINTPONENES, Singg gnly the Tatter may be controbled.
The scope of the study comprises bocal, regional and
alobal sourcs apporionmenlt,

The basic approach 1o pamiculate source
aportionment involves chemical and physical
characicrization of ambicnt panticles, topether with
their variations in space and time, plos relevant
information on source (emission) composibion,
atmosphenic transpon, and chemical iransformation,
Univariaie and muliivariate statistical techniques form
the link between the observed panticle characicristics
and the inferred source identification and
quantification.

Specilic obpectives of the project will melude
consideration of (1) analytical (chemical) particle
characierization methods, such as isotopke analysis,
clementa] and aniciic analysis, patbems of
Bamedlogous serics of organic compounds, and

Determaaton of chemical substances

individual particle assay; and (2) analytical
{marhematical) source wpportionmenl scheines, such as
ndcpee iracer regression, ennchmenl Lactors, clusier
analysis, factor analysis, paticle class and chemical
mass hulance, and wind tmjectory analysis, Finally,
essenlial means Lo control the quality of bath the
chernical and mathematical phases of analysis wdll be
considercd, These derive from suunce prodile
datahases, reprosentative field expedments, and
standurd (reference’ materiaks and standard
(simuluton, muliivansiz) dara,

Anidyttcad Chenmisiey Division, FEinited Life Time
Connaidsston on Environmental Analytical Chemisiry:
{going Froject.

1.1.22 Animal drugs

In order to test methods for measuniog residoes in
animal derived food, it s necessary 0 (ransport fissues
iy laboratones in vamus coumnes. Most cooantries
prohibit or limit the imporr of animal tissues because
of the potential for the ranster of disesses.

Two approaches e being taken o solve this
problem;

[, The protlem has been imtroduced (o the
commission for discussion of laow exiasive the
problem is and of possible solutions that athers have
devised.

2, An experimental apprnach using freezing dryrog
procedures i heing underaken. Specific animal drps
of interest with available melhods are being schected
for the study. Tissues containing the physiniogically
imcurmed residue are being analysed before and after
freeze drying 1o examine the effect of the procedun:
om the analyte of intcrost.

Applied Chemisiry Division, Corrnission on Food
Chemistry: Ungoing Projec,

1.1.23 inventory of missing emission data
necegsary to evaluate global atmospheric
changes

CGiood emission data are available only for
industrialized nations, for example USA, Canada and
countrics in Western Burope. Liule or no data are
available for socialist and non-developed countries.
Theze data are necessary to understund global
aimospheric changes, acid deposition and other
cnvironmental probloms.

Applied Chemistry Division, Commission o
Atmnspheric Chewmistiy: Ongoing Profect.
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chemicals on he United Kingdom list of exposure

| g | limits. These methods are not abways adequate for the
:hil" i kAl A range of workploce contaminants, They are not
el W bilcg R AN sufficiently harmonized and are nol always cost
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effective - parficularly for developing countries.
This project aims o collate the availability of

analylical methods worldwide with the chemical

contaminants identified in pational and international
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Thna Commission on Atmosphenc Chamistry is prapanng an
irrEnary Of emssion date inorder 1o evalua!s globsl
awmasphernic changes

1.1.24 Evaluation and harmonization of current
tropospheric sampling networks worldwide

This project aims 0 cvaluate the present state of
measurcment methodology, sampling wcchnigues,
imeagutement strategy and quality control of netwaork
operations. It will also propose measures that ensure
hummoncztion of nersork resulls and optimize the
possihilities of reaching the objectives of the networks,
for example, the average deposition or the detection of
tremds,

Appired Chemistry Division, Comenission on
Ammrospheric Chemistry: Ongoing Projec,

1.1.25 The use of passive samplers for
monitoring atmospheric constituents

Passive samplers are inexpensive devices which
colled atmosphenc constituents. They are very usetul
for monitoring these constitwents, Many non-developed
countries are unable to purchuse the expensive
equipment used in industrialized countries for Lhis
PUrpase.

Applied Chemisiny Division, Commission on
Armospheric Chemistry! Ongoing Project,

1.1.26 Measurement of contaminants in the
workplace

Available analytical methods from a number of typical
countrics have been collated with reference w

lists of occupational exposure limit valves, The project
alsn Aims to obtain the views of national regulatory
authorities and other inlerested parties on the adequacy
of wvailable methosds, measurement stralegries,
harmonieation and cotitication of methods and the
availability of quality contral.

Applizd Chemistry Division, Commission on
Atmospheric Chemixiry! Chagoirg Profect,

1.1.27 Workshop on uncertainties in trends in
atmospheric chemistry

There exists o wide range of different projections of
the future compesition of (he global aimosphere with
respect o the greenhouse effect relaed 1o ircc
compounds, stratospheric ozone and 0 on. The aim of
this workshop is 10 asscss the uncertainties in the
assessmenls of these trends and thereby assess Lhe
uncedainties in the formulation of fulure measures W
prescrve the environmedl,

Applied Chemisay Division, Commission oft
Ammospherie Chemistry: Cngeing Project.

1.1.28 Leaching tests to assess pollution
hazards 1o ground waters

The objoctive of this project is 10 consider eritically
current procedures for sampling, sample preparation,
laboratory leaching procedures and the interpretation
of test results for the prediction of potental hazards o
pround walers arising from the disposal of wsle
miateriaks.

Applied Chemisiry Division, Commission on Water
Chemistry: Ongoing Project.

Recommendations for the determination of pH
in sea water and estuarine waters

See Chapter 2 Page 3.




1.2 Determination of inorganic substances

1.2.1 Determination of trace metals in natural
waters

Bach fickd of chemistry is confronted with tle prublem
of monitoring water quality and research on traece
chemical compounds. This text is designed m meet
the needs of the many potential users for relizhle
puidelings und methods of the analysis of trace
elements in natural waters, for example, analytical
chemists, hydrologists, oceanographers, toxicologists,
ecologists and so o, ivolved in the quality contmol of
naiural waters and the detection of traces.

Ihis project, initiated by the IUPAC Analytical
Chemistry Division in 1979, is intended to offer
chemists and related scientists a survey of available
methods, showdng Lheir nespective performances, their
wreas of application and, in general, information that
will enable them o apply the data to the resolution of
specific problems,
fidited by T, 5. Wesi and the late H, W, Narnberg,
Fubtishad fy Bluckwell Scieniific Pablications,

Chfirred, UK, 1988, 380 pages, 92 ilustrations, ISBN O
632 G2027 . Price: GEY 60NUSD 85000 Affiliare
MHembers Discount Price: GBP 45000050 6400,

1.2.2 Determination of selenium in biological
materials and water

Tee determimition of selenivm is of cnsidemble
inlérest becuwse it would sppear o be an essential
frace element bul it is alse moxic af relatively Tow
levels. Mcthods for its determination in Tiological
mateTials and water are critically evaiuated with
particular attention given to methods which are widehy
used in routine analysis.

The method imvolving the reaction of selenium(TV)
with 23-diaminonaphthalene to pive the strengly
Auorescent 4,5-benzoplazscienol is now widely
aceepied as a safisfactory method for roubing work.
RBeduction of selenium to the hydride for
determination by atomic absorption spectroscopy is
i basis of another accepied method. A furher
method which s gaining in popularity [ovolves
cathodic stripping viollammetry.

Analptical Chemistry Division, Commission on
Microchemical Technigues and Trace Analysis: Pore
& Appl. Chem., Vol 56, No, 5, pp. 645-651, 1984,
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1.2.3 Trace alameant analysis in surface waters
A survey is piven of methods for the determimation of
chromium and mersury in vanous walcr (ypes, mainly
published in the period 197580,

Mercury was chosen because in this penod there
was intensive Teseurch of ity determination. In the case
of chromium, analytical reseurch was in its carly
stages, Accordingly, there was found o be some
agrecment on the method 1o be sclecicd for the
determination of mercury. Some atlenion was given
to sample treatment and sampling. Thére s a severs
risk that automation of the end-dedermimation
indirectly canses ermors,

Arglwical Chemistry Divicion, Corpmission on
Microchemical Technigues and Trace Analysis! Pute
& Appl. Chen,, Vol 56, No. 10, pp. 14771408, 1984,

1.2.4 New type of fiotation of lon-associkation
compounds of complexes of multicharged
anions with basic dyes

Spacingly suluble n-association compounds furmed
between mulli-cherged anionic complexes (formed
from trece amounts of a0 element o be
preconcentrated and determined ) and hydrophobic
basic dyes, accumulate at the phase boundary afier
shaking with a solvent of low polarity.

This type of Dotation (without surfactanl and gas
bubblingl depends. on the acidity, the dyestuft und the
flntation agent, The scparated compound can be
determined with use of any suitablc method,
Combination of thisseparation technique with
specirophotomedry allows a very sensifive
determination, because 2-5 dve calions comespond Lo
one atom of the element in the multicharged anion.

Examples of sgparation and determination of the six
platinum melals prove the effectivensss and precision
of the proposed techoigque,

Analytivel Chemiastry Division, Commission on
Microchemica! Technigues and Trace Aralysis; Pure
& Appl, Chem., Vol 57, No. 6, pp. 880854, 1985,

1.2.5 Determinatlon of manganese in biological
mater|als

Although the esseniial nature of manganesz m homans
has vet fo be firmly established, it is clearly an
importanl constituent of a number of enzyme systems,
and is cleacly implicated in 4 number of deficiency
conditions in animals. The accurale detenmination of
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mangancse in biological materials iy therefore of
considerable impofance for both metabolic and
toxicological studics in humans and animals.

Muoch of the earlier literature on manganass
determinations, in patticular in serem and urine, is
marred by errars in the analytical procedures due
principally to a Gailure by analytical chemists v fully
appreciate the requirements tor siringent control of
contamination dunng zampling and sample handling
prior L amalysis.

The wider availability of electrothermal atomic
absorption instrumenis, particulary those incorporating
the most recent advances in echnology has browght
the determination of manganess in serum and utine
within the scope of many routine hospital labombories.
The applicalion ol this fechnigue, coupled with the
availabilivy of centres providing activation analysis as
a reference method, conld have a significant impact on
vur knowledge of the biochemical functions of
mangancse in the next len years.

Anabydieal Chemistry Divicion, Commdssion on
Microchemical Techrnigues and Trace Analysis: Pure
& Appl. Chem., Vol 55, No. 8 pp. 1307-1316, 1956,

1.2.6 Determination of chromium In biological
materials

The determination of chromium in hiclogical maierials
is of considerable importance because it has been
shown t0 be essentinl by animal expenments and has
potential importance in iman medicine. At higher
levels it is also toxic and symploms of chromium
toexicity A well established.

Numerous ermors have appeared in earlier analytical
measarements of chromium because analysts have
paid 100 litde attention to potential sources of
contamination, and to the stringent requirements of
particular instrumental measuremnents, As & esult of
recent studies, a ¢léarer understanding of the
nutritional requirements of chromium, and of the
levels of chrumium in the serem and uring of nomal
subjects is available,

Recent developments in techoology have provided
analytical techniques with sofficient sensitivity for
both these determinations, although serum chromium
at the lowest levels is stll a difficull determination for
teuline hospital laboratorics wilhout specialized
facilitics. Recent developments in analvical
techniques arc reviewed i the light of clipical

requirements both now and in the [oreseeable futore,
Awnalvical Chemistry Division. Commission ow
Misrochemical Techniques and Trace Analysis: Pure
& Appl, Chem., Vol. 58, Mo, 12, pp. [707-1720, {086,

1.2.T Determination of aluminium in biologleal
materials by graphite furnace atomic
absorption spectrometry (GFAAS)

A survey is griven of vanious methods for the
delermination of gluminium in hiological materizls.
Giraphite furnace atomic ahsorption spectromedry
(GFAAS) is the most widely wsed pechnigue since it is
sutficiently sensitive and simple 1o operate. The
limitatkons inherent io GFAAS procedurss are
eritically discussed. Reported resulis for aluminium in
blood, serum and tissues differ largely showing that
the determination of this element iy subjected 1o large
ermars due to contamination during saimple handling,
Amalytical Chemisery Division, Commission on
Microchemical Techniques and Trace Analysis: Pure
& Appl. Chem., Vol, 58, Ne. 2, pp, 227 228, 1987,

1.2.8 Determination of fluoride in various matrices
Methods for the detcrmination of Nuetine in a varicty
of matrices are reviewed with particular atention to
thnse techniques which are widely adopred s mutine
metlwds,

The use of the fluoride ion-sensitive electrode s a
very sucoessful potentiometnic technigue for the
determination of fluotide in aqueous solumtion and it
has largely replaced the varjous colorimetric methods
formerly used. However, it is apparent that the rapid
develupment of ion chromatography wilh ils advaniage
of simulluneous muili-snion determinalion s
introducing 3 new phase into fluoride analysis.
Amafysical Chemisiry Division, Commission on
Microckemice! Fechnigues and Trace Anatvsis, Pure
& Appl Chem., Vol 5% Nao. 5, pp. 893-702, 1987

1.2.9 Detarmination of traces of thallium In
varigus matrices

Thallium is & relafively rare element and therefore is
application i limited, The determination of traces of
thallium, however, i important hecause of dis high
loxicily {maximul allowable concentration: .1 mg/m3
in air). In addition to the availability of accurate
methods for the determination of total thallivm, one
should comsider methods for speciation (ar least fur the



difterent oxidation states thalliumi([} and thallivmlIT)
and for organohalogen compounds such as BT10r).
The determinution of thellium i md sn casy task as
the patural contents in environmental samples are at
ni'g levels or kess, In discussing analytical meihods
for thulliom, one should pay aiention to all relevant
s of the analyiical procedure: sampling, digestion,
preconceniraind and Jelermmulion.
Aralytical Chemistry LDivivian, ©ommission on
Microchemica! Technigues and Trace Analyris: Pure
& Appl. Chem., Vol 60, No. 9, gy J425. 7436, 1988,

1.2.10 Sample digestion for the determination
of elemental traces In matrices of
ernwvironmeantal concern

This report summarizes various meihods of sample
digestion for (wet) chemical element analysis. The
Jigestion method o be chosen or uny practical
problem depends largely on the element{s) in he
iletermined, their content(s) and the type of matrix.
Addition of hydrofluoric acid is necessary in most
CASES A5 MANY OFganic matrices (for example, plants)
contain silicon,

Determination of chamical substances

Where the completeness of the digestion is
parampunt, for example, in voltsmmetry, perchlonc
acid should be added, preferably when most of the
organic matcer ks already oxidized. Perchboric acid is
also recommended for mainces when CaSCy {which
collects Pb) comtain silicon,

Pressurized digestinns using strong oxidizing acids
and hydrofluoric acid arc rccommended for many
cages; they allow high temperatures during the
procedure as well as prolopged dutations and are free
of contamination, provided that soituble eyuipment is
wsed.

Micrownave heating is also a very powerfil
technique. Fusion technigues arc very powerful in the
analysis of ashes and certain rocks, but may be
accompanied by high blanks and are time and labour
Consuming.

Twos illustrations. of the application of diffcrent
techniques are given: incinerator ash (high with
respect io frace eletments, prescnce of highly resistant
dlumipg-silicates) and mdk powder (extremely kow in
trace elements).

Prior to the applicution of way digesion technrigue,

The Commeson on Micrachamical Techniquesa and Trace Anaksis has pubished & survey of metbods for 1he deternication of
chiomium ad MErcilry In Yarous water bypes.
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its performance should be carefully studied, using
certified reference materials, or in comparisons
imvolving non-destructive techniques.
Analviical Chemistry Division, Commission on
Micrachemical Techaiques and Truce Anulysis: Pure
& Appl. Chem., Vol ol, Nou &, pp. [139-11460, 79050,

1.2.11 Direct polarographic determination of
Oz, Fell), Mn{ll}, S¢-I) and related species in
anoxic watars
Direct palarographic measurements of nalurlly anoxic
walers can readilv dedermime Felll), Mna(lly, S(-10 and
dissolved O3 Procedures for collecting and handling
samples are described and the results from differont
studies are systematically discussed and evalusted.
The uniqus capabilities of polatogrphy o
distinguish belween soluble, colloidal and particulae
species have led w the characterzation of the time
dependent formation of colloidal, complexed and snlid
phase forms of Fe5 in natural waters, and to an
appreciation of the complicated distribution of vamous
nxidation states of Mn and Fe berween panticolate and
colloidal fractions,
Analilical Chemistry Division, Sebcommitiee on
Environmemtal Analytical Chemisery: Pore & Appl.
Chem., Vol. 60, No, 10, pp, 1535-1548, 1985,

1.2.12 Determination of mercury In foodstufls
This report specifies o reference method for the
dederminalion of tofal mercury in focdstutfs and
biological matenials. The method is applicable tn the
determination of the mercury content of all Foodstuffs
and biological materials to 0.01mpke.

Applied Chemisery DMivision, Commission on Food
Chenisery: Pure & Appl. Chem., Yol 57, No. I8, pp.
3071544, 1985,

1.2.13 Dotermination of copper, iron and nickel
In cils and fats by direct graphite furnace
atomic absorption specirometry

The pre-oxidant effect of small amounts of meals In
edible oifs and fars has been known for many years. In
panticolar copper, iron and nickel have a catalytic
effcct on the mechanism of avtoxidation. The metals
present in oils and fats may be of natural origin or dee
lo processing actions such as Meaching (Fe),
hardening (Wi, Cu) and comosion of procsssings
equipment  (Fe, Ni}. [n the oils and fal industry a

rapid, accurate and standardized method for the
determination of these metals is very important for
quality control,

Anomic absorption spectromelty (AAS) has been
generally acoepted for the determination of Cu, Fe and
Mi in oils and fats, and a variety of procedures based
on AASR arg curmantly used.

In this repor, a description is given of the
devalopment by collabomative stody of a standardized
method for the defermination of copper, om and
nickel in ediblc oils and fats by dircet graphite formace
atomic absorpiion spectromerry. The procedure is both
papid and sengifive Mlowing determination af levels of

O0.005-0.20 medy for cupper and (U0-1.00 mgkye
fisr iron and nickel.

Applied Chemusiry Division, Commission on (ls, Fars
ard Derivasives: Pure & Appl. Chem., Vol 60, Ne. 6,
. E9I000, JORE,

1.2.14 A critical survey of hydride generation
technigques for frace analysis by atomic
absorption spectrometry (AAS)
Hydride generation wechriques are widely wsed in the
determinalion of ¢lements - soch as amsenic, selenium,
tin, lead and germanium - which readily form hydrides
by reaction of their sults with sodium barohydride,
Combined with AAS, hvdride generation fechniques
are capable of giving very low |imits of derection,
However, the method involving hvdnde alosizasen in
a heated silica fube iz subject o many intecferences
because decomposition of the hvdride is by a radical
process al the ternperatures mymully adopted. This
phase of the lechnigue in paricoiar requires careful
evaluation,
The review will contain sections on the Tollowing
Iopics:
® Formation of (he hydride including effoct of
oxidation seate,
® Methods for the concentration of the hvdride.
® goomposition of the hydride and inlerferences,
* Equipmenl.
® Specific reference w the various elemenis,
Analvtical Chemisiry Divizion, Commfision o
Micrachemical Techaigues and Trace Amalysis:
Ongoing Profect.



1.2.15 The determination of trace levels of
germanium in various matrices

Germunium is an important element in the nafural
emAmnment: in water and in plants. 11 has also heen
wod in oo variety of complexes for use as a
hacteriocide and fungieide. It s, of course, very
imporiaot a5 a trace element in the semiconducior
industry. Crermanium has a nomber of biomedical
spplications atthough in some forms it is also toxic.

It is, therefore necessary for the analvsl o a wide
variely of fields i have good, reliable methods for the
delerminulion of germunium in 2 number of ditfferent
matrices. This report will critically review the methaods
cumently avaikahle, including the scparation,
precanceniration and determibation of permanium in
vanns moirices and provide recommendations.
Arlvitcal Chemistry Division, Canmnission an
Microchemical Technigues and Trace Analvsic
Ongoing Project.

1.2.16 Determination of cadmivm and kead in
foodstufis

This is Part X11 of a serics of papers cntitied “Critical
evaluation of analytical methods for the determination
of trace elements in various matrices,’

The taxke mlure of lead wod cedmivm and the
migor contribution made o the total body burden of
these elements hy fond consumptinn, ensures 1hat
these arc two of the most important determinations
performed by the food apalvsl

A wirde range of techoiques have been adopted of
which ebectrothermal atomization atomic absorption
spectrometry (ETA AAS) appears (0 be the most
papular at the present Gime, In meost procedures, some
fom of pretreatment is reguired or adopled, including
wil and dry ashing, and preconcentration by, for
example, solvent cxtraction. Such prcliminary steps
st always mnvolve an increased nsk of
confamination by boss of analyte, and these poblems
will increase i slgnificance when foodstufts
cimlaining the lowest amounts of the analyte clements
are b be anglysed.

In order o assess the todal dietary inrake of lead or
cedmium it i5 necessary 10 delerming these dlements
at bevels as low a5 1 nghe. Most methods in use only
reach levels of the order of 10-500 ngig with
canwenience, and preconcentration i often adopted to
achicve detection capabilities of the order of 1 ngfe.

Giesnanium b &n Important alement in ihe natural anvironmeant:
in wabter and in pAms. The delermination of trace levels of 1his
alermant in ihe amvironment 5 he subjecdt of one of ILPAGS
ongaing projects.

This concentration range is most susceplible o
contamination eenors,

It 15 proposed w prepare a sfate of the ar review of:

1. The requirements for lead and cadmivm analysis
in fonds,

2. The problems of contamination paricularly in
pretreatment steps when levels of 1 ng/g are 1o be
delermined,

3. Bvaluadion of curment methods.

The paper will highlight methods saitable for
rewching the lowesd kevels required for tolal diet
analysis, the precaotions necessary o use them, and
the need for regular checks on accuracy with
acceplable criteria,

Amnalviical Chemisiry Division, Commission on
Microchenrical Techatqueys ond Trace Aniabesis!
Ungoing Project.

1.2.17 Determination of vanadium in biolegical
materisls

The metabolism and biclogical functions of vanadium
are not will established. The main reason for this
appears to be the relatively low levels of the ¢lement
in the blood and wine of normal subjects, and the
conséquent difficulty m developmg reliable analytical
methods {particularly utomic absorption spectrometry
micthods).
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Despite this prblem, there is considerable increst in
the hiochemical ol of vanadivin al low levels, and
there is evidence which indicates mvalvement of the
clement in the regulation of the membrane puip
system. As with chromium and manganese, the older
literature shows many eroneous values.

Becent work has confiemad normal mean levels of
vanadium in ool serum bel also indicstes 3 wide
range of values in nommal subjects, There is, however,
considerable controversy between two groups one of
which believes that the nonnal mean levels of
vanadium [n serom are approximately one order
higher, Since both groups use neutron activation
analysds, the argoment currently revolves mund the
sensilivity available in specific reactors and the
chemical procedures adopted.

Uccupational exposure to vanadium s fuirly
commod - in both the chemical mdustry where Y04
is used widely as a catalyst and in the metal indusiry,
Manitoring of vrinary vanadium at higher levels in
exposed subpects is mare convenient using
electrothermal atomizarion (FTA)

Within this scrics, it is timely for IUPAL to produce
i state of the art review discussing the requirements
fro vianadlium delerminations, appropriaie levels,
problems of sampling and contamination, and a cilical
evaluation of past literature and methods. The paper
will highlight weaknesses and sirengths of published
methods, and suggest areas [or improvement and
research.

Amadytical Chemisiry Division, Commission on
Micrachemical Technigues ard Trace Analysis:
Chmgaing Froject,

1.2.18 Determination of molybdenum in
biclogical materials

Analyrical Cheminry Divivien, Comemission o
Microckemival Technigues and Trave Analysis:
Cmgoing Project,

1.2.19 Determination of arsenic species in
environmental and blological samples

The aim of this projesd s to review work on (he
identificition and detcrmmation of chemical species of
arsgnic in environmental and hiological samples.
Through a critical evaluation of the Rierature, it wil
recommend & reference analytical procedure for
specific arsenic species. including arsenohetaing and

arseng-sugars and sugeest analytical methods 1o he
devebned in Uk near Dulure.

Anatviical (Chemistry Division, Commission on
Microchemival Techaugees anud Troce Amalfvsis:
Cngoing Project.

1.2.20 Determination of frace alements bound
to soll and sediment fractions

This project aims o provide a critical evaluation of
operatinnally defined amilyical procedures applied to
gnils and sediments with the aim of asseszing critical
metal pools, This will lead to o betler understanding of
element pathways through coocompartments such as
wiler and sediment, The currenl diversity of methods
renders an interpretation of results and a comparison
nf conclusions al¥ained in vaorious analytical iostitutes
very difficull if nol impossible.

Amalviical Chemistry Division, Coamtission on
Micrachennical Techniques and Trace Analysis:
Lhigoing Project.

1221 Determination of mercury specles in
environmental and biological samplas

The aim of this propect 15 o review work on the
identification and determination of chemical species of
mercury in envieomental and biokogical samples.
Throwgh a critical evaluation of the literaturs, it will
recommend a standard procedure for specific mercury
species including methyl mercucy, phenyl mercury and
Inorganic meroury in a vancty of matrices,

Analytical Cheriztry Division, Commission on
Microchemical Techmigues and Trave Analysis:
Ongaing Profect,

1.2.22 Determination of tin species in biological
and environmantal samples

The nbjective of this projecl is w review methods of
wlcntifying wnd charcienzing chemical species of tin
in environmental and hiological samples. It aims Lo
recommend procedures for the determination of
organic species of tin, especially bulyl un and pheny
derivatives resulling from, for example. industrial
wastes and use of special pamis.

Analpticel Chemistry Divivien, Commission on
Microchemical Techmiques and Troce Analysis!
fmgaing Frojec,



1.2.23 Determination of lead species in
biclogleal and environmental samples

The purpose of this project is w present o critical
averview of rrace speciation methods for lead. The
specialion of bead is not only important in view of the
use of lead petrol but also o understand hio-alky lation
peocesses in wiste dumps and sediments for example.
Most results of investigations are worhless because
imadequate analytical methods are used. Hased on
experience and @ eritical method evaluation, some
barmonieed well-suied methods will be proposed.
Analvtival Chemistry Division, Comirrission on
Microchemical Technigues and Troce Ammlysis:

Cagaing Project.
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1.2.24 Analysis of wet daposition:
Determination of anionic constiiuents by ion
chromatography

The project will define all aspects of the analytical
procedure needed for the determinabion of O KOk,
and S04° " in wet deposition (rain witer, snow, sleet,
hail and dew). This project will report on sampling
methods, container malerials, calibeation standards, as
well a8 ion chromatographic and conductimetric
detector conditions and characteristics,

Anatviicel Chemisiey Division, Linited Life Tine
Comurission on Enviroemernial Analytical Chemisery.
going Praject.
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The Limied Lite Time Commission on Environmantal Analytical Chesristry has an ongoing project on the analyss of wel depostion.
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1.2.25 Characterization of the Cr{lll}Cr{\) ratio
In aerosols

Chromium behaves as a redox chameleon, Howewver,
the occurrence of highly toxic Cr{VI) species in
Cr-containing serosols s still questioned, not least
because of analytical difficulties of measuring very
small quantities of Cr{V1) in the preseoce of relatively
large amounts of Cr(lIT} under controlled redox
conditions.

In this project, the analytical route from aerosal
sampling 1o the delermination of CaVT) species is
being evaluated, consideriog thermodyuamic, kinetic
and mechanistic aspects with respact to the
Cr{ INCr{VT) ratio and physico-chemical aspects with
Tespect to the sampled particles at every stage of the
analysis.

Analviical Chemustry Dvision, Limited Life Time
Commissiort on Emcironmental Amealviical Chemisiry:
Ongotng Project,

1.2.26 Application of adsorptive cathodic
stripping voltammetry to the measurement of
trace elements in natural waters including sea
water

Until a few years agn, anodic stripping voltammetry
was the only voltammetric technigue of practical usc
to the determination of race elements in namral
watcrs, andd then only for Cu, Pb, Cd and sometimes
2.

Recent developments have made a new
voltammetric technique, adsorpive cathodic siripping
woltammetry applicable to the determination of a
growving nuember (presently 15) of elements, including
Cu, Fe, ¥, U, Cr, Ni, Co, As and Pt This technigue
uses Lhe adsorption of complexes of the trace slements
wilh cerain added complexing ligands on a hanging
mercury drop electrode to form a momomalecular laycr
on the clectrode. The reduction cumrent of either the
clements or the ligands in the adsorbed laver is then
used 1o quantify the solution concentration,

The technique is not affected by non-specific matrix
components (for example, the major ions in sea water)
and is therefore applicable to saline waters,

Analytical Chemistry Division, Limired Life Time
Cowmnission on Environmental Analytical Chermustry:
Oneaing Project.

1.2.27 Aluminium in foods
This project aims to prepare an inventory and eviluate
the present status and performance of methodologies
for the determination of aluminium in foods,
Depending on the outcome of this sludy, the
collaborutive trial of a suitable method of analysis
willhe considered. The study wall help (o clanfy the
role of aluminium methodologies in the discrepancies
found in literamre on the aluminium dictary intake and
levels in food.
Applied Chemistry Division, Comigtission on Food
Chemistry: Ongoing Project,

1.2.28 Evaluation and developmeant of human
reference material for quality assurance and
harmonization of frace element determination
The aim of this project s 10 organize inferlaboraiory
surveys, evaluate methodoleey and analyvtical methods
to establish human materials as analytical comnbrol
materials wseful in clinical chemistry and toxicology.

Interlaboratory cooperative stdics have boen
conducted on buman materials such as Ivophilized
serum, whole blood and urne developed for thesse
studies. Selenium concentrations in batches of serum
and urine have becn established as well as some
preliminary results for other clements,

Whole blood material is distributed world-wide 1o
expert laberatodes for Se, b, Cd and He
deerminutions. [o addition, the project wall focus on
the following elements: Al As, Cr, Mn, Co, Ni, §b, F,
Tl, Bi, V, Re, Sn and nther more general clinical trace
elements.

Clinical Chemistry Division, Commission on
Toxicolopy: Cmpoing Profect,

1.2.29 Health significance of metal
concenirations in body fluids and tissues

The purpose of the project is o suggest guidelines for
interpreling resulis obfained by analysis of metals in
human tissues and body fluids, that iz, bislogical
monitoning.

The IUPAL Commission on Toxicology has devised
several reference methods and ficld methods, in
particular for monitoring trace metals in body fluids
und tssues, Valid results obtained by these methods
must be inferpreted according to the loxicological data
availuble.

In the past, permissible limits of various kinds have



servied as a simple guideline for interpretation,
although technical and economic considerations have
in some cases been taken into consideration. A muore
detwbed evaluation must taken into repard the
sampling time, analvtical quality, dose-response and
dese-cffect relativnships, existence of risk groups and
individual susceptibality.

The project therefore aims at defining, in
appropriate detail, rebevant reference levels for metals
in body tissues and fluids and al proposing appropriate
decigion rules for abnormal metal concentratinms,
Clinfead Chemdstry Division, Comurission on
Tovicology: Cngaing Project.

1.2.30 Standardization of a method for the
determination of cadmium in urine
Determination of cadmium in urine is routinely
performed by electrothermal atomization atomic
thsomption spectrometry in occupational and
enviranmentzl health,

Two previous inlercomparison studies have made
clear the situation on the accoraey and precision of
These methods. The studics rovealed that a simple
dilution with nitric acid is the favoured method. This
project is developing a standardized procedure for this
method which should lead to a determination pratocnl.
Clirical Chemisiry Division, Commission on
Tawicology: Ongoing Project.

1.3 Determination of organic substances

1.3.1 Extractlon, clean-up and group separation
techniques in organochlorine trace analysis
This paper crilicully reviews and gives
rcommendations for the solason/extraction and
subteguent clean-up stages of analysis of persisient
halogenated hydrocarbons, related pesticides and
hiocides which oocur in the environment at the trace
level.

Many apalytical schemes currently in use for the
determination of these compounds have been
developed from specific methods of analysis for
individual or related pesticide, herbicide and fungicide
residues and are well documented.

Many of these separation and clean-up protocols are
well established and have now been applied 10 many
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areas of trace organic analvsis. ‘This has broadencd the
scope of this ficld in terms of the number and Lype of
compounds o be deermined, and he range of
concentration and limits of detection. These protocnls
have been incorporated in Master Analytical Schemes
for the anulysis of priotty pollutants,

The development of the Master Analvtical Scheme
approach has led, in some degree, 10 compromise the
cptimum analylical conditions for the determination of
the individual compounds. This has produced the
‘Black Box' syndrome where compounds having some
chemical similarities arc freated in @ uniform manier.
Such multi-residue schemes are understandable on
copnommig geopdpds, bul the chemist should always be
awarc of the level of compoomise. U s essential for
any specific delermination (o optimise the method for
the particular analyte, or groop of analytes of interest,
fur example, chlorohiphenyl congeners.

Analyrical Chemistry Divigion, Cotmmiission on
Microchemical Technlgues and Trace Aralysis: Pure
& Appl. Chem., Val 60, No. 4, pp. T437-1448, TORE,

1.3.2 Recommended method for the gas
chromatographic profile analysis of polyeyelic
aromatic hydrocarbons in smoked food

Resulls are reported of a collaborative study on the
determination of polyeyclic aromatic hydrocarbons
(PAH) including benz(a)anthracene, chrysene,
benzofluoranthencs (b+j+k], benzofajpyrene,
benzo(ejpyrene, and imdeno(1,23-ed)pyrene in smoked
meal.

After calibration of the instrument with a standand
solution, four samples of smoked meat {two of each
wire identical samples, respectively) were analvsad.
Wariation coelficients [or ihe above PAH were found
to be 19.5-57.5% with the exception of
indena-{1.2 3-cdjpyrene for which a coefficient of
105.5-120.9% was found due to an eatermnal impurity
which interferes with this PAH in gas chromatography.
Applicd Chemisiry Diviston. Commission on Food
Chemistry: Pure & Appl. Chem., Vol 59, Noui2, pp.
17201734, 1987,

1.3.3 Recommended method for a thin layer
chromatographic screening method for the
determination of banza{a)pyrene in smoked food
Hesults are reported of a collaborative study on the
determination of bengola)pyvrene in smoked meat. To
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this end, four meat samples were analvaed,

Polycyclic aromatic hydrocarbons (PAH) are o well
known class of environmental carcinoeens and in the
past benzola)pyrene (BaP) often has been used as an
indicalor for their presence and even as a numerical
parameler for the carcinogenic potency of
environmental matter, although numerous other PAH
ulso exhibit comparable biological activily in various
sYstems,

This has lead to pational regulations in some
countries. For instance, in FRG. an upper
concentrilion limit has been set tor BaP in smoked
meat. Accordingly, a rapid method is required w
check smoked fond for its benzo(a)pyrene
concentration. A method for the delermination of BaP,
hased on thin layver chromatographic comparison of
Bal of a meat extract with authentic BaP
concentrations, has heen oplimized and applied in an
intermational exercise by several laboratories,
Applied Chemistry Division, Commission on Food
Chemisiry! Pure & Appl. Chem., Vol 59 Ne J2, pp.
1735-1738, 1987,

1.3.4 Improved cost-effective approaches to
pesticide residues analysis
Sample collection and preparation stages are time
consuming and labour intensive. However, there are
few obvious savings 1o be made in this arca. It is
necessary W0 collect an appropriately large sample and
1o reduce the sample size by well-tested procedures.
The only important savings can he made by
cxtracting a small final sample, Improvements can be
made in the clean-up of the extract pror w final
determination. This stage can be speeded up hy

reducing the sample size or by taking an aliquod of the

extract through the clean-up procedure, Redwction of
scale is possible with conventinnal equipment but, for
truc miniaturization, specially designed laboralory
equipment 15 needed.

For many analyses, especially when methods are
miniatunized, the use of internal standard (15) can he
valuable, The 15 must behave in an identical way and

he a compound of very similar chemicl structure 1o the

test compound, The IS should be added at the
extraction slage and carried through each stage of the
analvsis,

The usefulness of 15 in pesticide residue analysis
has become accepted and their use should be

encouraged. Hecovery data for the 15 and for the
compound to be determined, as well as relative
response factors, should be published together with the
results,

In recent years, a vamely of labomtory procedures
have been wutomated. Fully automated GLC and
HPLLC procedures are available for the determination
of pesticide residues at the subnanogram level. The
latest developments in aytomation and miniaturization
of the extraction and the clean-up have shown that this
diffscult and costly part of the analysis can be
automated and hopefully infegrated with the
well-developed step of determination by gas and liquid
chromatography.

For red@ny yeans now, & rernber of ILPAC projects base been
concerngd with the analysis of peslicice residues.



A more redical alternative to improving residue
unlysis is by adopting immunochemical technigues.
Immunachemical techniques especially the ELISA
method offers preat potential and exploration of this
arca by residue chemists shonld be encouraged,
Applied Chemistry Division, Cowmmission on Pesticide
Chemistry: Pure & Appl. Chem,, Vol 36, No. 8, pp.
1131-1152, T984.

1.3.5 Application of multiresidue procedures in
pesticides residues analysis

The fields of application of multiresidue procedures
ind the proper selection of compounds and samples 1w
be analysed are discussed. The various processes of
well estahlished multiesidue procedures are reviewed
and critically assessed in onder W give guidance for
the analysis of compounds being not inchaded in
current methods and to help lahoratorics to improve
their oom methodobogy.

Applied Chemisiry Division, Commission on Pesticide
Chemisiry: Pure & Appl. Chem., Vol 58 No. 7, pp.
M0ET-1062, 1088,

1.3.6 Mags spectrometric determination of
pesticide residues

This is No.25 in the series [UPAC Reports on
Pesticides.

A review is made of current approaches o mass
spectrometry (MS) of pesticides, pesticide metaboliles
and related compounds such as PCBs and
polychlorinated dibenzo-dioxins, Basic relalionships
between instrument sensitivity and detection limits in
varicgils opefating modes are outlined.

Recent developments in instrumentation arc
imtroduced such as “hench top” GC-ME, LC-MS,
M5-MS and surface ionization techniques, Objective
criteria are devcloped for interpretation ol MS data for
identification and guanoiitaton of residues, The
advantages of isotopically labelled intemal standards
to ulera e analysis arc highlighted. The recent
lilerature on applications of MS to various pesticide
tlasses are summarized,

The conchesions are that requirements tor detailed
msidue data on crop proedection and environmentally
significant chericals will increasingly rely on MS
kechtiques as detection limits are lowered and Lhe
number of chemicals grows. MS applications are
increasingly becoming polarized between routine

Determination of chermical substances

confirmation of identity and sophisticated structural
elucidation or ulirs trace analysis.

Appiied Chemisiry Division, Commission on
Agrochemicals, Pure & Appl. Chem., Vol 62, Mo 2,
pr 317-336, 1900,

1.3.7 Analytical methods for halogenated
phenols

With the exception of a few compounds, most
haloeenated phenvls are of anthropogenic ongin, They
have been used extensively as biocides in many
applications including agricultural treatments, timber
preservation and additives in drilling muds, Tn
addition, phenoxyvacids have been used exfensively as
herbicides and # complex series of chlorinabed
phenlics are formead and discharged from pulp and
paper processing plants.

There are many sources and indiscriminate
discharges of these materials to a wide number of
environmental compantments kave been identified as
hazardous contarminants,

Although some anulytical protocols for a fow
phenolics do exist, it s timely W oritically review
these older and the newer methods available for the
isnlation, separation and defermivation of Lhis cluss of
compounds, their metabolites and breekdown products
and to make recommendations on the current and
nesl reliwble analvtical schemes.

Anwiytical Chemistry Division, Comnission on
Microchemical Technigues and Trace Analysis:
Chgoing Project.

1.3.8 Extraction and preconcentration of some
environmental trace pollutants by supercritical
fluid extraction

The ohjective of this project is o review the feld of
supcrcritical fluid extraction - also known as dense gos
exfraction. The focus is on analytical applications,
particulatly oo exiraction and preconcentration in trace
crEanic andlysis.

Analytical Chemisiry Division, Cormission on
Microchemical Techniques and Trace Analysis:
Dngemg Profect.
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1.3.8 Analytical techniques for trace organic
compounds VI. Application of LC/MS to trace
organic analysis io polar and thermally labile
compounds

This project is a continuation of the series on
analytical techniques for trace analysis which will be
an expansion of the bricf treatment of LC/MS which
was presented in paper [ of the series, The objective of
the project 15 o provide some basic inflormalion on
and critical evaluation of LC/MS technigues such as
thermospray and particle beam interfacing. The report
will provide some advice to the analyst and guidelines
for the application of LC/MS echniques to organic
rrace analysis in areas including environmental and
blomedical analyses.

Analvtical Chemistry Division, Conprission on
Microvhemical Technigques and Trace Amalvsis!
Chigovivig Project.

1.3.10 Ethyl carbamate in foods and alcoholic
baverages
Recently, high levels of ethyl carbamate, a potential
human carcinogen, have been found in cerlain
alcoholic beverages. This has spurmred considerable
scientific intemnational activity in this ares. A
compilation of achievements was thought to be
appropriate.

The project offers the possibility of achieving
significantly lower ethvl carbamale levels in food, thus

A survey of laborstones davaloping methods for animal dag
reaiduas In food is one of the engoing projects of the
Commiggion on Food Chemistry,

lowering human exposure 1o this potentially hazardous
compound,

Appilied Chemistry Division, Commission on Food
Chemistry: Ongoing Projec,

1.3.11 Chromatographic separation of
chiarinated dibenzo-p-dioxin and -furan isomers
Chromatographic behaviour of all 136 PCDDs and
PFCDFs contaminge 4 o 8 chlorimes now has been
studied on 1 capillary columns with different
stationary phases. Phases included were of low,
medium and high polarity, polar cyanopropyl phascs
and a liquid ervsialline phase (smectic column), All
data generated are now being prepared for publication.
Applied Chemistry Division, Commission on Food
Chemistrv: Ongoing Froject.

1.3.12 Evaluation of PCB quantitation in food
and other biclogical samples
Part of this project is a check sample program which
has begn completed, Paricipants from I8 laboratorics
analysed 4 ampouled solutions: one PCB's test
solution, two solutions of Aroclors 1242 and 12534 and
one human milk extrcl

No comelations were observed between resulis and a
number of capillary gas chromatography parameters.
Most “outliers” were found in laboratorics using 15 m
colurnns, the experimental is completed: resulis are
now being prepared for publication,
Applied Chemistry Division, Commission on Food
Chemisory: Ongoing Froject.

1.3.13 Survey of laboratories developing
methods for animal drug residues in food
Mumerous laboratories throughout the world are
involved in the development of methods for animal
drugs, Those laboratories involved in method
development will be polled to determine the velerinary
drug residue projects thal they are currently working
on and their fulure interest,

Each laboratory will be asked to describe their
ratineale for their projects and their approach to
solving a particular vetennary drug residue problem.
This information will b2 compiled and distobuted to
the participating laboratories to involve them in
IUPAC activities as far as possible,

Applied Chemisiey Division, Corumission on Foed
Chemistre: Ongoing Project.



1314 Reliability study of immunoassay based
methods for detecting drug residues in food
Mumetous immunoassay hased fcsts have been
developed and made commercially available Tor
measuring drug residues in animal derived food. These
tzats have several charncleristics that make them
potentially very useful in a regulstory program;

L. They are inexpensive,

2. They arc rapid.

3 They are simple enough for Geld use.

However, there s insufficient experience with these
lesis b0 base o repulatory action without additional
chemical unalysis of the samples that test positive.
There is a need 1o study the reliability of these tests in
several laboratorics uging unknown samples.

Appdied Chemitsery Division, Commission on Food
Chemistrv: Orgoing Project.

1.3.15 Rellability study of Immuncassay based
methods for detecting residues in food

A repnn discussiog the potential use of biochemical
asadys for residue analyses has been completed. Key
issues addressed include validation of these tvpes of
meLhods, quality specifications of rcagenis, assay
sensitivity, matrix effects, and components of
validation studies. The goal is the preparation of
immunoassay guidelines,

Applied Chemistry Divivion, Commmission on Food
Chemisiv: Ongoing Project,

1.3.16 Non-volatile N-nitrosamines in foods
Phase 1 of this project involved the preparation of an
mventory and e critical evalvation of current
methodologies, Phase [T was concemed with the
occiifrence of these compounds in foods and imseglved
i collaborative study of a sclocted method,

Phuse L, a review of methodelogies, was published
i 1957 One of the conclusions was that existing
methods need further improvement and simplification.
Al 1he moment no method is available which is
suitable for collaborative testing, Thercfore, first o
review on the occumence of non-volatile nitrosumines
will be carried out and then a collaborative trial will
he reconsidered,

Appliedd Chemistry Division, Compission on Food
Chemstry: Ongoing Project,
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1.3.17 Collaborative study of three methods of
analysis for the determination of
N-nitrogoproline, N-nitrosothloproline and
N-nitrososarcosine In uring
The three most frequently used methods of analysis
for nitrosaming acids will be slwdied in o collaborative
trial. The mamn objective of the project is to establish
the analytical performance of the detcrmination of
M-nitrosoproline, M-nitrosothicproline and
M-nitroso-sarcosine in urine,

Mozt hopelully, the data collected alzo will provide
a bagis w select o relerence method fur thesse
compounds.
Applisd Chemicory Mivision, Commission on Food
Chemistey: Chgoing Project.

1.3.18 Determination of the water soluble
fraction of the total N-nitroso compounds
This pruject is concemed with method development
and wvalidation of the determination of the water
soluble fracfion of the total N-nitroso compeunds,
However, expenimental progress was considerably
delaved due to a number of fechnical difficulties in
the method development.

A new method for total N-nitroso compounds has
recently heen presented and & pilot inteiaboratory
study is to bo organized and, based on the vulcome, a
collaborative study will be considerad,

Applicd Chemisiry Division, Commssion on Food
Chemistry: Ongoeing Praject,

1.3.19 Collaborative study of a solvent efficient
thin layer chromatographic (TLC) method for
aflatoxing in corn and peanut products

The aim of this project i o cary out a collaborative
study to evaloate the performance characteristics of
the solvent eificient TLC method for the determination
of aflatoxin Ba, Bz, Gi and Gz in comn, and raw amd
roasted peanuls,

The vahidated methosd wall be wsed i aflatoxm
monitoring and quality control programs in industrizl
and regulatory operations.

Applied Chemistry Division, Commission on Food
Chemisiry, Ongoing Profect,
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1.3.20 Collaborative study of an enzyme linked
immunosorbent screening assay for aflatoxin
B1 in corn, peanut and cotionsesd products
and mixed fead

The: ohjective of this project is W cury vul a
collaborative study 1o evaluate the performance
characteristics of an epzyme linked immunosorbent
screening assay for the determination of aflatoxin Bl
in cor, raw and roasted peanuts, whole cottonseed,
coltonsecd migal, ammoniated coffonsesd meal and
mixed foed,

Applied Chemdstry Division, Commission on Food
Chemistry: Ongoing Project.

1.3.21 Check sample program fov
polychlorinated dibenzo-dioxins (FCDDs) and
-furans (PCDFs) in foods

A recent study demonstrated that all 136 PCDDs and
PCDFs with 4 upto & chlorines can he separated by
capillury gas chromatography on two or at most three
appropriate stationary phases. A check sample
program, nsing standard solotions and food sample
cxleacts is being carmed oul o demonstrate that these
sepuralions and identifications can be repeated in other
laboratories. The quality of the PCDD and PCDF
standards and the semi-yuantilulive aspects of the
defermination of these compounds are also being
1ssessed.

Applied Chemisiry Division, Cormmission on Food
Chemistry: (ngoing Project.

1.3.22 Check sample survey on N-nltrosg
compounds - 1989
This project consists of the preparation of an inventory
of the stute of the art of the determination of some
N-nitrosa compounds in various foods. The project
inclydes the determination of N-pitroso dimethvlamine
(NDMA), N-nitrosopyrolidine (WPY) and particularly
N-Nitrogaproline (NPRO) in heer and malt samples;
each luboratory is applying its own method of
analysis, The resulis of this cooperative study should
enable laboratories 1o improve their method
performance and reliability and eventually stimulate
them o develop quality assurance programmes,
Applied Chemistry Division, Commission on Food
Chemistry; Ongoing Project.

1.2.23 Evaluation of a rapid method for the
determination of benzo{a)pyrene in oils and fats
A ring dest for the rapid determination of
beneo(aypyrene in oils and fats has been carricd out in
the company of the coondinator and found satisfactory,
This project will enable oils and faiz producing
companies 0 check that the level of one of the most
carcinueeniv polycyclic hydrocurbons is below a
harmiul level

Applied Chemistry Division, Comemission on C6ls, Fais
and Derivaiives: Ongoing Project

1.3.24 Contamination of edible oils shipped in
bulk

This project has been initiated by the Commission on
Oils, Fats and Derivatives at the request of the
International Federation of Cilsceds and Fais
Association. The project is investigating the contamin-
ation of edible oils shipped in bulk by chemical
snbstances remaining in tanks from previous cargoes.
Applieg Chemizire INvision, Commission or C8ls, Fars
ared Dertvarives! Ongoing Drofect,

1.4.25 Datermination of residual hydrocarbons
in adible oils

A report by the Intemational Olive Ol Council has
indicated that the determination of residual
hydrocarbons in edible oils warrants further study.
Contamination of olive oil, end solvents derived from
ink on packaging materizls, are serious problems.
Applied Chemiztry Divition, Commission o Cils, Fars
and Derfiaiives: Orgoing Project,

1.3.26 Pesticide residues problems involving
common moleties

The project will identify the problems that arise for (he
residues analyst and the regulaiory authorities when
groups of reluted pesticides may be analysed by the
determination of a common maiety. The report will
give relevant cxamples and recommend an approach to
the problems that occur,

Applied Chemistry Division, Commission on Pesticide
Chemisiry: Oneoing Profect.

Toxlcology of synthetic and natural compounds
See Chaprer d for sumtharies of IUPAC projects on
iz ropic,
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IUFALC, through is Commission an Cus, Feis and Dervetives, 1S investigating the contemenstion of adible pils

1.4 Determination of natural toxins

1.4.1 Check sample survey for mycotoxins

The aim of this project is o allow laboratories around
the world engaged in mycotoxin analysis of various
hodstufts to compare their results with those of other
lshoratories and o improve and adapt their
methodalogy if required or appropriaic.

This project should lead o improvement of
analviical qualily control of products polentially
comtaminated by myveotoxins,

In 1987, 203 laboratories from 50 countries
participated in the check sample program for
aflatoxing By, Bz, Gy and G and 125 lahoratories

from 28 countries in the aflatoxin My in milk program.

About one third of the laboratories vsed high
performance liguid chromatography (HPLC) methods

for aflutoxin analyses, 5% immuonoassay methods and
the large majority thin layer chromatography (TLC)
mcthods, A report describing and evaluating the
results is in preparation.

Applied Chemistry Division, Commission on Foaod
Chemistry: Omgoing Project,

1.4.2 Collaborative study of a TLC and HPLC
method for ochratoxin A In barley, com and tissue
Difficulties with ochratoxin A stability in samples
have been overcome, Meanwhile, the revised method
has been finalized and is being prepared in a suitahle
format for collaborative testing, The collaborative
method was presented at the Sth [UPAC Intemational
Symposium on Mycotoxins and Phycotoxins held in
Tokyo, Japan, 16-12 August, 1988,

Applied Chemistry Division, Cosmmission on Food
Chemistry: Ongoing Project,
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1.4.3 Collaborative study of a HPLC method for
the determination of aflatoxing in groundnuts
and cereal grains

The experimental part of this project hus been
completed. The repont of the collaborative study of the
HPLL method for aflatoxins By, Ba, G and Gz has
been finalized and is under review,

Applied Chemisiry Division, Commission on Food
Chemisiry: Ongoing Project.

1.4.4 Spectro-analytical parameters of fusarium
toxins

Mineteen toxins have been wentilied 1o be studied. So
far, spectro-analytical data have been obtained on
nine. Supplies of seven toxins have to be Incated.
Applied Chemistry Divisian, Commission on Food
Chemistry: (ngoing Project,

1.4.5 Natural toxicants in foods

Phase [ of this project concemns current knowledge and
the status of analytical methodology. Preparation of a
monggraph is in progress: three chapters have been
completed and another four are nearing completion.
Applicd Chemisiry Division, Commission on Food
Chemistry: Ongoing Profect.

1.4.6 Limits and regulations for mycotoxing in
food and feeds

A report oullining the actions and rationale of the US
authorities for regulating aflatoxin decontamination has
been prepared for publication. Anather report on limits
and regulations will he expanded to include data on
how iolerances were established by vanous countries,
Applied Chemistry Division, Commission on Food
Chemistry: Ongoing Project.

1.4.7 Aquatic biotoxin analyses
Episodes of squatic bistoxin contamination of manne
foods have been noted more and more frequently all
over the world during the last decade. Consequently,
mccurrence of PSP (paralytic shellfish poisons) and
DSP (diarrheic shellfish posons) has been reporied
[rom many new areas and countries. This often was
associated with outbreaks of human diseases and had
adverse economic effects on seafood industry.

Health avthorities are therefore trving to develop
surveillance programs in order 1o control the problem,
5o far, this has been hampered becawse of leck of

information on which laboratones are active in this
field and the state of the ant of their analviical
methodologies.

A two step project therefore is proposed consisting
of:

1. The preparation of a direciory of laboraiones
conducting squatic bioxin analyses which specilies
and evaluates their procedures.

2. The organization of a check sample study using
extracts of contaminated shellfish as a first step in

The project on Solenine and chaconne in potaboss’ will
privide @ reliable mathad Tar the judgement and assessmerd of
naw potEtn cuthars



mapping analytical performance on a world-wide basis.

Applicd Chemistry Division, Commission on Food
Chemistry: Ongoing Project.

1.4.8 Agaritine in mushrooms

The ohjective of this project is to establish an
ineernationally recognized method of analysis for the
palural constitucnt “agariting' in the common
mushroom Agaricus hispoms,

Agariting has been suspected of causing cancer in
Ishatatory animals being fed raw mushrooms over a
profonged period. The project offers the possibility of
monitoring mushrooms with respect w their agaritine
conlent and selecting as food those varieties with the
lewwest comcentration,

Applied Chemisiry Division, Commissian on Food
Chemiziry: Dvteoine Project.

14.9 Solanine and chaconine in potatoes
The wim of this project is to establish an
intemationally acvepled method of analysis for the

glycoalkaloids solanine and chaconing in potato iwbers.

The project will provide a reliahle 0ol for the
judgement and assessment of new potalo {amd tomato)
cultivars.

Applied Chemistry Division, Commission an Food
Chemistry: COngoing Project.
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1.4.10 Survey of data on the incldencs and
levels of ochratoxin A in food and animal feed
world-wide

This project aims 1o gather information on the
occurrence (incidence and levels) of ochratoxin A in
various types of food and animal feed {grains, dairy
products, meat products), and other biological
materials,

The information will be used along wilh new
toxicelogical informution (o assess the human health
sifety coocerns resulting from conlamination of food
amd animal feed by ochratoxin A,

Applied Chemisiry Division, Commission on Food
Chemistry: Ongoing Project.

Collection, processing and storage of
specimens for the biologlcal monitoring of
occupational exposure ta toxic chemicals
See Chapter 4 Page 41 for summaries of IDPAC
jrraects on RS fopi,

Isotope specific measurements as referances
for toodc/essential element assay

See Chapter 4 Page 41 for summaries of IUPAC
projects on Ns fopic,
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Measurement of physico-
chemical parameters related

to the environment

2.1 Solubility data series - Hydrocarbons with
water and seawater, Part I: Hydrocarbons C5 to
C7: Part N: Hydrocarbona C8 to C36.

These are volumey 37 and 38 mespectively of the
[UPAC Solubility Data Series. They present
eompilations of all published solubility data for binary
syslems involving the title compounds as ong
component, and water, heavy water or seawaler as the
véber.

Comparison and critical evalustion of the data resull
in recommended walucs: for each critical cvaluation of
a particular system, the closing datc for literature
searching is given, S0 Users are assured thal vimoally
all relevant published dats have been assessed.

Special difficultics can anse as a result of the
vanable composition of seawater and through colloidal
effecis, but care has been taken to make the user
mwure of this. The volumes ure comprehensively
indexed.

Edited By 1. 7. Shaw. Publiched hy Pergamon Press,
ford, UK, 7989, Vildume 37 548 pages; 30
Hustrarions: 400 lir, refs, ISBN O 08 020215 1,
Volume 38: 382 papes; 25 illusirations, 320 i refs.
BN @ 08 030737 X, Price per volume: USD 85.00,

2.2 Solubility of hydregen sulfide and hydrogen
gelenide in aqueous and non-aquedls Systoms
Voluene 32 of the Sofubiliey Data Series Contains data
published prior o January 1987 on the solubility of
hydropen sulfide, deuteriom sulfide and hydrogen
selenide in pure water, in aqueous solutions cotilaining
other components and in organic solvents.

Pablished solubilites of these gascs have becn
tabulated and evaluated and the recommended data are
mdicatcd, Where appropriaic recommended
exprossions giving mole fraction solubities at a purtial
pressure of 1.013 bar as a function of femperature are
given.

The buik of the volume is devaled o hydrogen
suifide becavse very little data for deuterium sulfide
amed for hydrogen selenide bave been published. Many
of the solvents for which data are given are used to
remove hydmogen sulfide in industrial desulfurization
processes, Dissolution of hydrogen sulfide in some
solvents has been smdied under elevaled pressure and
all the available high pressurc solubility data are
Lrbulated.

The book has special relevance 1o the control of
pollution.

Fdited by P. . T. Fogg and C. L. Young and
pubfisfied by Perganon Press, Onford, UK, T989. xvi
& 352 pages; ISBN {0 08 (03245819, Price USD §3.00.

2.3 Carbon monoxdde

Carbon moroxide, which is Volume 43 of the
Sodubiliny Data Serfes, contzins tabulated collections
and critical evaluations of orginal data for the
solubility of carbon monoxide in 4 variety of liquid
solvents, Most of these solubilifies were measured al
temperatures around ambient, and for partial pressures
of carbon monoxide around 1013 kPa. Some data,
however, afe fur lemperaturcs as low a5 93 K and as
high as 573 K, and for pressures up 1o 101 MPa.

Within the volome, material is arranged sccording
to sobvent class, with solubility duta for low pressumes
and bigh pressures collected together. The sobvents
include water, agueous an non-agucons salt solutions,
a variety of hydrocarbons, a variety of oxygen
containing, halogen containing, sutphur contaifing,
and nitrogen ocontaining organic compounds, and also
some blological fluids with which carbon monoxide
has an important interaction.

The data were pathered from a search of the world's
chemicul literwlure through (o the end of 1988, and
make up a unigus and valuable historical survey of
the selubility of carbon monoxide. Their publication is

28



timely in view of cument concern about carbon
monoxide as an atmospheric pollutant, and in view of
the role which carbon monoxide as an atmospheric
pollutant, and in view of the role which carbon
monoxide is likely 1o play in the future, as chemical
feedslocks may have o chunge in response to supply
and demand patterns, and s altemative energy souTces
are develnped, especially eoal gasification technology,
For all these applications, and for nemerous others,
this volume of well documented and critically
evaluated pas solubility dats will be of tremendouos
bene[iL

fdited by K. W. Cargill and published by Pergamon
Press, Oford, UK, 1900, el + 330 pp. ISBN 0 08
RIOFIIT (H) Price USD 8300,

2.4 Recommendations for the determination of
pH In low lonlc strength fresh waters

This project reviews the problems of measuring the
opcrational pH in lew donic strength media such as

Meaasurement of physico-chemical parameters

tresh waters and recommends a method by which
reproducible values can be obtained.

Analviical Chemistry Divigion, Comirission on
Electroanalviical Chenisiey: Pure & Appl, Chem,,
Vil 57, No. 6, pp. S77-886, 1935,

2.5 Recommendatlons for the determination of
pH in sea water and astuarine waters

This project reviews problems of ihe measurement of
the operational pH in sea water and variable ionic
strength media estuaring waters and recommenids
methods by which reproducible values can be obtained.
Amalviical Chemistry [ivigion, Commission an
Electroanalyiica! Chemistry: Pure & Appl. Chem,

Vi, 6}, No. 6, pr 805-870, JORS,

2.6 Datarmination of pH in highly saline waters
The problcm of the measurement of the operational
pH in natural and arificial highly saline waters
(zalinily greafer than in occan water) is discussed, and

The CommissEan on Elecirpanalytical Chemeiry has pubished recommendations Tor the determinalion of pH in sea welar and
esluanne wakers.



tentative recommendations by which reproducible and
meaningful results can be oblained are presented.
Analytical Chemiviry Division, Subcommittee ou
Environmental Analviical Chemisiry: Pure & Appl.
Chem,, Vol 61, No. 6, pp, 1133-1138 1989,

27 Inventory of current tropospheric sampling
programmes.

The problems of network design and operation arc
sich that harmonization and standardization of
netwirks is called for. The value of the results
obtained by networks is dependent on the guality
comtral measures. At present comparison of resulis
obtined by differsnt networks is hampered by a lack
of consistent quality contml measures,

The design c':l'munj.-' networks is not aptimized in
line with their objectives.

Sampling procedures are the most important source
of erors. The available analytical methods for
mesarement of 5002, Ny, O3, CO, COq, in air and of
so-cilled hulk elements in precipation are generally
adequate for monitoring purposes. For other
components the siluation is less satisfactory.

Applicd Chemistry Division, Commission on
Ammosphertc Chemistrr: Pure & Appl. Chem., Vol 62,
No. I, pp. 163-176, 1990,

2.8 Evaluation of facilities for the determination
of very low levels of radicactivity
Evaluation of underground [acilities for the
determination of very low level radiation (nevtron,
mucm, proton decay) or very low radioactivity
{neurring induced radioactivity in C1-37, Ga-T1 and so
on; double decay nuclides such as Ge-76; cosmogenic
nuclides; environmental radivactivity) are made.
sixteen facilities in the world are listed,
Background problems are discussed with respect 1o the
decrease of radon levels in a Japancse facility. (ther
practical applications of these [wcilities are also
considered.
Analytical Chemisiry Division, Limited Life Time
Commission on Environmenial Analvtical Chemistry:
Cngoing Project.

Measurament of physico-chemical parameters kY

2.9 Critical evaluation of techniques and
methodologies for studying metal equilibria in
seawater
This project involves a critical assessment of the wide
variely of techniques which are cumently used or are
of prdential use, in examining metal equilibria in
LR L

[n addition to a gencral assessment of technigues
and methodologles, the comparative utiity of
technigques which can be used in scawater
investigations are being examined on a metal-by-metal
basis. For those techniques judged 1o be of primary
Importance in seawater investigations, proper
experimental protocols will be evaluated and described
in detail.
Analytical Chemistry Division, Commuission on
Equilibrium Data: Ongoing Project.

2.10 Equilibrium constants for solid-liquid
adsorption equilibria
The concept of adsorption of cationic trace clements
by solid hydrons oxides can be applied to natural
salids. The adsorption process can thus be undersiond
in terms of classical complexation leading (o the
formation of surface (heterogeneous) ligand
complexes, with competition between cations
(including H+) for surface sites. This can lead to
adsorption constants and extension to speciation
calculations of the aqueous phase at the solid-liquid
interface.

This concept will be applied to freshwarcr, estuarine
and marine environments.
Analytical Chemisiry Division, Commission on
Equilibrium Data: (ngeing Project.

2.11 Recommendations for the determination
of the pH of acid rain

Acid rain is a very important environmental problem.
Solutions can be found only by comparing the data
obtained over very large geographic regions since
emission and precipitation locations may be widely
separated from each other.

There is therefore an urgent need to gel comparable
data, irrespective of the institution or country in which
they are obtained. Hence it will be useful 1o
recommend generally acceptable procedures in this
field. This project aims to recommend appropriate
electioanalytical methods for the determination of pH
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using u glass electrode in natural precipation, thar is,
acid min and soow.,

Analytical Chemistry Division, Limited Life Time
Commission an Emirammental Analviical Chemistry:
Ongoing Project,

2.12 Surface characterization of airborne

particulate matter

This project involves & compilation of methods and

results of surface characterizatinn of aitburme

paniculale matter with the following topics:

® Characterization of deposited particulate matter by
Lesching techiuques; SIMS; LAMMA
(thermodesorption mode), ESCA; Auger
spectroscopy; Solid state NMER,

& In sify’ agrosol characterization by: gos/particle
interaction kinetics: aerosol photoemission; laser-
induced seresol Auarescence; phoioacoustic
speclroscopy; epiphaniomeler; condensation
properties; optothermal interaction.

Analwical Chemistry Divivion, Limited Life Tiane

Commission on Exviromrental Analviical Chemistry

Ongoing Project.

2.13 Acid-base equllibria on particles and
gases in the atmosphere

The aitn of this project is i deseribe the state of
knowledpe of the formation, newiralization and
gas-particle acid-base equilibriy which are believed 1o
determing the amounts of acids and bases which arc
available for removal from the stmosphere by drv and
wel deposition processes.

Analytical Chomisiry Division, Limited Life Time
Commission on Environmsental Analviical Chemistry:
fmgning Project.

2.14 Dynamic aspects of metal speciation in
aquatic colloidal systams
To a considerable extent, the propenies of metal ions
in aquatic systems are determined by their interaction
with dispersed particles, Little attention has been given
50 far io the dynamic aspects of the ion-particle
interaction. Mare often than mol, slow ien
adsorption/desonption processes are known (o occur
and 1o affect the analytical and physical chemistry of
the naiural sysiem.

The purpose of this project is (o (f) survey the
cxisting literature data on relevant ion

adsomption/desorption rutes; (i} outline the impact of
dynamic factors on vanouws analysis procedures; (1)
indicate the implications of dynamic factors for the
properties of vatural aquatic colloidal systems.
Anatylical Chemistry Division, Linured Life Time
Commission on Environmenial Analviical Chemivary:
Chgoing Profect,

2.15 Characterization of particle surface charge
This project will result in a critical review of
experimental methods used cumently to determine the
charge on the surfaces of helerogeneous particles in
soils and sedimenis. Methods for ‘referemce” paicles
as well a5 patural particles will be reviesed and
compared. This will mclude effects of aguecus
sulution composition on particle charge,

Anghtical Chemistry Diviston, Limired Life Time
Commission on Exvironmental Anolyical Chemisery;
Chngoing Project.

2.16 in ity determination of sorption in natural
waters

Sarption processes are thought fo play a prominent
role in the hingeochemistry of trace elements in
syuatic systems. Laborutory studies have detenmined
the adsorption characteristics of many well defined
solids, Some of these solid phases (for example, iron
and manganese oxyhydroxides; humic material; algac)
are constiiuents of the nateral suspended or botiom
sodimpents,

Rescarch on the somption of (rece elements on
ratural particles is an increasingly important field. "The
commission will review methods wsed to investigate
sorption of trace elements on natural paricles present
in rivers, lakes and oceans, and the information gained,
Analytical Chemiytry Diviston, Limited Life Tone
Compmission on Envirotmeniad Analytical Chemisirg:
{ngoing Froject

217 lon binding in hetarogeneous particles

Inn adsorption on aamTal particles is an important
phenomenon in environmental sciences. Natural
particles are, in general, chemicully heterogeneous und
characierized by a vanable churge or potential. Bath
these aspects are of prime importance for the
description of ion adsorpion. The mwle of these aspects
for the adsorplion bebaviour will be reviewed and
discusscd,



Far the descaption of the adsorplion in practice, the
heterogeneily of the sorbent should be known. In the
“simple” and often uscd heterogencity analysis,
electrostatic effects show up as an apparent
beterogeneity on op of the infrinsic helerogensiny.

In principle however, elimination of the electrostatic
comtribuiion o the adsorption free enerey 15 possible,
s that with the heterogeneity analysis the more
iformative intrinsic affinity distribution can he
abtained. The possibilities of the climination of the
electrosiatic effects will be discussed and a critical
eview will be given of the assessment of the
fintrinsic) heterogensity. With respect Lo the
heterogeneity analysis, specific attention will e paid
1o the effect of experimental crror and the fact that
aften only a data set is available over a limited range
(window) of jion concentrations,

Aulviical Chemistry Division, Limived Life Time
Commission on Environmental Analytical Chemistry:
Cmegoing Project.

2.18 Glossary of terms in atmospheric
chemistry

Abhout 600 terms in common use by atmosphernic
scienlists are detwiled in this document. The
unambiguous definition of terms and units employed
by the international rescarch community in
armospheric chemistry is essential o the achievement
of reliable comemumications between all parties.

The diversified nature of the scientists involved in
mesearch in atmospheric chemistry (chemists,
engineers, meteorologists, physicists, biologists ele)
points 1 the very special need for harmonization of
ferns emploved by each specialization,

Applied Chemisiry fhivision, Contmission on
Atmopsheric Chemisiry, Onrgaing Fraject.

2,19 Compendium of agencies, institutes and
ongoing activities in the field of atmospheric
chemistry
An intemnal survey by the IUPAC Commission on
Amospheric Chemistry has indicated that it is very
ditticult, especially for developing countmes, o locate
specific information regarding apencies, institutes or
recent developments in almosphedc chemistry, This
compendivm will contain this information.

Applied Chemistry Division, Commission on
Armospheric Chemistry: Ongaing Project,

Measurement of physico-chemical parametars

Tha Commiesken on Atmosphesic Chermnisiry has a project
concermed wilth (he distibudion of irdormation on almosphedc
chemistry b chamists, other scantists and research
organizetions throughout the wokd.

2.20 Major concerns and research needs for
our understanding of the chemistry of the
atmosphere
Throwgh the input from recognized leaders in
atmospheric chemistey from throughout the world, a
working party of the IUPAC Commission on
Atmosphenic Chemistry will identifly the perceived
major concerns and research needs for an improved
understanding of the chemistry of the atmosphere.
This important information will be organized and
sumimarized for wide disiribution among chemists and
mher scientists and research organizations throughout
the world. The purpose of this project is to stimulate
rescarch effoms which tocus on the solutions to
identified major problems,
Applied Chemistry Division, Commission on
Atmospheric Chemistry! Onpoing Project.

2.21 Determination of chemical substances in
air, water, soil, living organisms and food

See Chapter T for summarios of IUPAC projects on
thix lopic.,
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Transfer and transformation
of chemical substances in the

environment

3.1 Pasticide metabolism: Extrapolation from
animals to man

One of the most difficult areas of toxieology is the
exlrapolation of results obtained with experimental
amimuls 1o man. The common occurrence of species
differences in a number of biological processes
confounds this extrapolation.

The metabolism of pesticides, drugs and other
loreign compounds is & very imponant detcrminant of
their toxicological effects. An understanding of species
differences in metabolism and the ability o predicl or
o study directly the metabolic fare of a pesticide in
mian therefore are of greal value in the validation of
animal models for man.

This review is concerned with the factors affecting
species differences in the metabolism of furelgn
compounds in experimental animals and man.
Additionally, specific examples of the metabolism of
pesticides, drugs and industoal chemicals in man arc
assessed and the approaches o the cxecution of
metabolism studies in humans proposed.

Edied by J. Mivamoto, H. Kaneo, D, H. Hutson, 11 O,
Esser. 5. Gortack und E. Dorn, Published by
Blackwell Sciemtific Publications, Oxfprd, 11K, TY8S,
128 pages; 63 ilustrations. ISBN 0 632 02256 6,
Price GBP [2.3KUSD 22.50. Affiliare Members
Discount Price; GBP 9.3KLISD 16,50,

4.2 Pesticide science and biotechnology

This report on the 6th Intcmational Congress of
Pesticide Chemistry held in Avugust 1986, in Otizara,
Canada, under the auspices of IUPAC, constitutes 3
comprehensive review of the current understanding of
this topical subject.

The major theme of the confercnce was the use of
mintechnology 1o provide new approaches to pest
oontrol These published proceedings contuin papers on
subjects such as synthesis, mode of action, analysis of

residue and environmental factors.

The book is an essenbiyl reference wor for
rescarchers and chemists in the agrochemical indusiry,
pesticide science, weed researclt and biotechnology,
Edited by K. Oreenhalph and T, B Roberts, Published
by Biackwell Sciertific Publications, Oxford, 1K,
TOS7. 618 pages; 272 illustrations. ISEN 0 632 01618
3. Price GBP 79.90/LSI) T00.00. Affiliate Members
Discount Price: GBP 59.90/USD 75,04,

3.3 Microbial adaptation to pesticides

Edaphic and genetic processes influence the rate of
microbial adaptation to pesticides and subsequent
metabalism of these pesticides in soils. Availability of
the depradable molecule 1o soil microorpanisms is
determined by @ number of competing sorption
resctions with soil colloids.

Kinetic srodies on readily hindegradable herbicides
exhibit an initial lag phase followed Iy a rapid decline
in comcenirabiion. A aumber of genetic allerations can
occur in hacteria responsible for degradative enzyme
synthesis during the fag phase. In addition to specific
intemal DMNA sequence changes and recombinations,
exfernal DMNA additions can occur via plasmids
helwezn varous sotl bucieda,

Degradative plasmids for the herbicides 2,4-D and
dalapan have been isolated and characterized, These
are inferesting parallels beiween the develupment of
antibdotic resislance m the clinical envirnment and
eohanced pesticide metabolism in problem soils,
Applied Chemistry Division, Commtission on Pesticide
Chemistry: Pure & Appl. Chem,, Vel 37, No. 2, pp.
JE0403, [O8S,

3.4 Critical evaluation of model acosystems
This report critically evaluatcs tcrrestrial, aquatic
and mixed laboratory and outdoor model ecosysiems
with respect to their use and limitations in studying
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the Fare of pesticides in the énvimnment.

Despite the difficulties of comparing the
envimmmental relevance of the different models in use,
un gitempt has been made 10 appraise the reporied
aystems in sequence from the point of view of effort
involved and their prediction potencial.

The review concentralés on descnbing the comoepts
of the models, typical resolts which have heen
obtained and emphasises reliability and prediction
polential.

Applied Chemistry Division, Commission on Pesticide
Chemisiry: Pure & Appl. Chem., Vol 37, No. 10, pp.
1323-1536, 1985,

3.5 Potential contamination of ground water by
pesticides

The objectives of this review are to summarize
cxisting, information on the occurrence of pesticides in
groundwater and processes resulting in their detection;
o identify existing technologies, and to describe
missing information needed to make assessments and
preciciions.

Validated data on the occurrence of pesticides in
groundwaler are still limiled. Pesticides can reach
groundwater follewing normal agriculiural usage and
improper disposal and handling, Three fraquently
detected pesticides, aldicarb, atrazine and DBCP, are
considered in detail, while other reported oocumences
are summarized.

Transformulion processes imclude microbial
metabolisiti and chemical repctions, While these
processes are well researched for the root zone, less
data are available on the subsoil and saturated zone,
Oither factors influencing the rate and amount of
pesticide infiltration include the
sojl-subsoil-groundwaler slruciure, depth of
proundwater, macropore fow, and minfall or waler
management practiccs.

An aticmpt is made to quantify the pesticide
properties and field conditions to predicl their polential
for leaching, Experimental and mathematical models
are described and the importance of well designed
ficld sindics is emphasized,

Applied Chemistry Division, Conmnission on Pesticide
Chemisiry: Pure & Appl. Chem., Vol. 39, No. 10, pp.
1419-1446, 1987,

3.6 Recommended approach to the evaluation
of the environmental behaviour of pesticides
Concepls and expecimental approaches are proposed
Which lead v a rational esting of the fate of
pesticides in soil, water, air, plants and animals.

The stepwise fest programme prescnicd is flexible,
cngl effective and ensures that all aspecis of a
pesticide’s environmental fate are studied in sufficient
detudl. T also imdicutes, ol different slages of lesling,
the resulis which are of relevance o the estimation of
txposure to this pesticide, an essential element of the
hazard assessment process conceming producers,
applicators, conswmers and the environment.

Applicd Chemictry Division, Corumission on
Agrochemicals! Pure & Appl. Qwem,, Vol. 60, No. 6,
pp. S01-932, 1988,

3.7 The role and limitations of microorganiams
in the conversion of xenoblotics
This is No.27 in the serics TUPAC Reports on

The mile of microorganisms in the detoxification of
peaticides is described. Basie processes of microhial
conversion of pesticides are considened with
characterization of the enzymes that being about these
hicconversions, Special attention is paid to the
processes of microbial trnsfonnations of pesticides
that lzad to more recaleitruot and oxic intermediates
cormpared to their parent compounds.

Microorganisms prove o be nesponsible for bath
enhanced degradation of pesticides and formation of
soil-bound pesficide residucs and, conversely, their
release. a few examples of such transformations wre
considered and causes underlying them are discussed,
A separate section is devoled to the use of
biotechnology in agriculture und o prospects of
practical application of microorganisms for
depradation of pesticides.

Applied Chemisiry Division, Commission on
Agrochemicals, Pure & Appl. Chem., Vol 62, No. 2,
pp. I51-304, 19490,

3.8 Atmospheric chemistry: kinetic and
photochemical data

This 216 page repon of work carmied out under the
auspices of the [UPAC Sobeommittee on Gas Phase
Kinetic Data Evaluation for Atmospheric Chemistry
updates and extends previous critical evaluaiions of



the kinetics and photochemisiry of gas phase chemical
reactions of neutral species involved in aimospheric
chemistry.

Data sheets were prepared for 360 thermal and
photochemical reactions, containing summarics of the
available experimental data with notes giving details
of the experimental procedures. For each reaction, a
preferred value of the rate coefficient al 298 K is
given logether with a temperature dependence when:
possible.

The selection of the preferred value is discussed;
and estimates of the accuracies of the rate coefficients
and temperature coefficients have heen made fior each
reaction. The data sheeis are intended o provide the
basic physical chemical data needed as inpul for
calculatnions which model atmospheric chemistre. A
table summarizing the preferred rate data is provided,
together with an appendix listing the available data on
enthalpics of formation of the reactant and product
SpCCics.

The paper, entitled “Bvaluated kinetic and
photochemical data for aimosphenc chemistry:
Supplement 1" was published in Journal of Physical
and Chemical Reference Data, Yolume 18, No. 2, pp.
EH1-1087, 1989,

It is the third supplement to the original set of
crtically evalualed kinetc and photochemical rate
paramieters for atmosphenic chemistry, published by
the International Council of Scientific Unions (ICSL)
Committce on Data for Science and Technology
[CODATA) Task Group on Gas phase Phase Chemical
Kinetics in 1980 and subsequently updated by the first
supplement in 1982 and the second supplement in
1984. The oniginal evaluation and the first baro
supplements were primarily intended to fumnish a
kinctic dafa base for modeling middle atmospheric
chemistry (10-53 km altitude),

With the publication of ihe preseni evaluation, this
database has been updated and extended o include
reaciions invoelved i tropospheric chemistry. It is not
possible to cope with all of the very large number of
chemical reactions involved in tropospheric chemistry
&l this stage. A start has been made by selecting those
organic reactions for which kinetic or photochemical
data exist for species conlaining up o three carbon
aloms. Future evaluations will add to this list.

A copy of this supplement (Reprint No. 366, Jounal of
Physicul and Chemicul Reference Data, Vol 18, No. 2,

Transter and transformation of substances

In 1989, e ILPALD Subcommittes on Ses Phase Kinetic Cata
Evaluation for Atmosphenic pullished a 218 page report on
‘Abmosphan: chemistry: kinetic and photochemical data.'

ey 811007 JORY) may be ovdered frowm the
American Chemical Soclery, Distritwetion Office, 1153
Sixvteenth Street, N W, Washingion, DC 20036-9%78,
LiNA. Price USD 1800 plus {for foreign ovders) USD
250 for postage and handling. Chrders must be
prepaid and checks made payvable to the American
Chemival Society.
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3.9 Radionuclide migration in groundwaters
review of the behaviour of actinides

The vbjective of the project is o give the curment state
of the art concerning actinide (plutoniom, americium
and mainly neplunium) in order 1o highlight the
varous aspects of the queston, and o poinl oot the
needs required o bodge the existing paps in terms of
research and compilation works, that have cither
already been camied owt or should be developed.
Analyiical Chemisiry Division, Corisission on
Radichemistry and Nuclear Technigues: Orgoing
Progect.

3.10 Bioavailability of pesticides and
metabolites

The properties of an individual chemical, such s
lipophilicity, and molecular size and weight, influence
s bivavailabiliny in various sysiems. As this is a
broad topic, the IUPAC Commuission an Pesticide
Chemistry felt that a shoo project w evaluate faclors
governing bioavailability would be appropriate. A
definition of ‘hioavailability” is also nepded.

Applied Chemisiry Division, Commrission on Pesticide
Chemistry: Ongoing Projecl,

Tha Commission o Waber Chemisiry has an ongong project concamead with the treatmeart of waste-watar.



3.11 Qccurrence and fate of pesticides In
surface waters

Pesticides can reach surface watcr by various roules,
the major ones heing run-off, spray deifl, and in
selected cases, direct application (aguatic herbicides).
With increasiog lepislation on ailowable
comecentrations of pesticides in drinking water, the
objective of this prject is (o review monitoring
studics and consider factors affecting the fae of
pesticides in water in order to pul the siluation in
PeTSPeCiive.

Applied Chemisiy Division, Commission on Pesticide
Chemistry: Ongoing Project.

3.12 Currant recognised environmental
problems and related research efforis

The aim of this project is 10 organize a syvmposivm to
diwcuss the current recognized environmental problems
and the research effons on national and intemational
[evels,

Applied Chemistry Division, Commission on
Atmaspheric Chemistry: Ongoing Project.

3.13 Waste-water treatability tests
A review of world literature indicates the peed for
scteening test procedures, especially biodegradation

Transfer and transformalion of substances

tests, of wasic waters io order to predict the
performance of biclogical treatment plants.
Applied Chemistry Division, Commission on Wearer
Chemiztry: Ongoing Prajedt,

3.14 The effects of processing and storage on
pesticide residuas in food
This project has four ains:

1. To review the [literwiure on the effects of
processing of raw fond commodities on pesticde
resides.

2. To summarize wnit proccsscs used in food
prepacation (both commercial and domestic cocking)
which can affect residues,

3. To make predictions on the fate of residues in
fond based on physico-chemical parameiers.

4. To revigw cxisting approaches o regulation of
residues in processed food and make recommendations.
Applied Chemisiry Diviston, Commission on Warer
Chemiztry: Orgoing Projed,

Toxicology of synthetic and natural compounds
See Chapter & for summaries of TUPAC projects on
this fopic,
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4.1 Prograss In nickel toxicology

The Jrd Infernational Conference oo Mickel
Toxicology was held in Paris, France, Seplember 1984
under (he joint sponsorship of TUPAC, the Association
of Clinical Scientists and the Mickel Producom
Environmentz] Kesearch Association. This voluome
containg synopses of the scientific papers presented at
the conference.

Edived by 8. 8. Brown and F. W, Sunderman, Jr.
Published by Blackwell Scientific Publications,
Ohgford, LB 1985, 270 pages, 67 illustrations, [SEN 0
632 (355 Y. Price; GBP 33.90:USD 36.80. Affilinic
Members Discount Price: GBP 25.40/U80 27 .00,

4.2 Occupational and environmental ¢chemical
hazards

This hook is subtitled: Cellular and biochemical
indices lor monitoring toxivily. [ has six paris:

1. Biological indecators of dose and effects: peneral
COBCEPLS.

2, Biochemical indices of liver toxicity: cnzvme
inchretion, lipid peroxidation and other indices relevant
in liver function changes.

3. Biochemical indices of liver loxicity: pomphyrin
melabolism,

4, Biochemicals and cellular indices of renal
changes indvced by exogenous chemicals.

5. Binlopical indices for assessment of himan
gensoxicity induced by exngenous chemicals,

6. Biochemical indiccs of nervous Bssus Bty

amnd exposure [0 NeUrOINEICAnts.
Edited by V. Fou, B A, Emmet, M. Movani and A
Coldowntd, Publivhed by Liliv Horwood, Chichester,
UK. 1986, 544 pages. ISBN (1-7455-4088-2, Price:
GR35 50

Toxicology of synthetic and
natural chemical substances

4.3 Toxicology of metals

Even the race elements which ane essential w life
may exert toxic elfects, depending upon chemical
foom, dose, adsorption, route and 50 on. Other
bintogically non-cescotial metals are important to
industry, but their use has been associated with
adverse effects upon the environmental and health
problems,

This volume places ilself al the Irontiers of research
in strategic arcas of metal wxicology, reflecting its
relgvance o the envirpnment as well as the workplace,
Coverng subpects of world-wide impartance,
intemationally recopnized suthors deal in the fist
section with some general aspects of the roles of trace
metals in health and discase wnder three main
headinges: essentiality and roxicity, interactions and
monitoring and analysis.

The second section of the work probes chemical
and experimental studies of specific metals which are
ennsidercd under four main beadings: aluminium and
light elemcnis; lead, cadmium and heavy elements;
chromium, nickel and transition elements: and
platioum and gold, noble elements,

The book stems rom an IUPAC symposium
oreanized jointly with the University of Occupational
and Environmental Health, Japan. The symposium
retlected the interdisciplinary nature of metal
towicology by providing selected aspects of the
chemical, biochemical, environmental and clinical
loxicology of trmce meials aml melallowds,

Edited by 5. 5. Brown and Yasushi Kodoma, Published
by Ellis Horwood Limited, Chickester, UK. T987. 4458
pages, ISBN (0-F438-00]6-3. Price; GRP 50.00USD
FU95,

4.4 Cadmium - Environmental toxin zeries

The Environmental Toxin Series s dedicated to the
publication of comprehcnsive reviews and monographs
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on compounds of classcs of chemicals which are of
importance in environmental toxicology. The senes is
designed o serve as a backeround of information for
scientific investigutions as well as risk analysis and
political decision making.

The main aim of the series is 10 describe in as
complete a way as possible all peientially hazurdoos
chemicals from the point of view of chemistry,
ecology. toxicology, risk analysis and regulatory
implications.

Yolume 2 of the series is entitled Cadmium. It
contains 18 of the 22 contribulions o the 3d IUPAC
Cadmium Workshop held in Juelich, FRG, August
1985, The volume is divided into four sections:

1. Toxicity, carcinogenicity, animal cxperiments,

2. Epidemiology.

3. Cadmium in the environment,

d. Methodology and qualily assessment.

Edited by M, Stocppler and M. HMiscator. Publisher by
Springer-Verlag, Berlin, FRO. 9858, 237 pages. (56N
I 5400 15351 1. Price: DEM T48.000,

4.5 Collection, processing and storage of
specimens for the biological monitoring of
occupational exposure to toxlc chemicals
Biological monitoring of workers exposed to toxic
chemicals has gained increasing atlention as 1 means

Tamicodogy of synthetic and natural chermical substances wang
amanpgst the iopics discussed by commissions of the Clinical
Chernistry Division at the 35th IUPAC General Asaambly halkd
in Lund, Swaden in Awguet 1388,

of assessing the hazard to health. Biological
monitoring is primarnily an activity where repetitive
measurement of wxic chemicals in biological
specimens is used o assess the exposune levels of
individual workers and of groups of workers.

Morc recently, attempis have boon made o use this
kind of information o produce limit levels which
could ensure that no relevant ill health would ensue
from the exposure.

In some instances an effect of the toxic compound
om cerain physiological or hiochemical functions has
also heen measured as a part of biological monitoring,
The current report is limited 0 measurement of oxic
chemicals or their metabolites. Due to developments. in
analyticul chemistry, a wide vanety of toxic
compounds, at least 100 chemicals or their metabolites
may he andlysed in human specimens,

Ar prescnt the main obstacle in brosdening the
application of biological monitoring s not the problem
of analvsis, but lack of information on toxicology and
toxicokinetics of the chemicals in questions.

This document briefly reviews sources of emror in
the procedures of measurement and pitfalls in the
interpretation of resulls of ological muoniloring,
Analytical ermors are not considered. Varous aspects
of sources of emor in biological monitoring of
exposure to chemicals have been reviewed, This
document is complemented by practical goidelines for
specific chemicals. The first of these guidelines is in
preparation.

Clinical Chemiviry Division, Covmmission an
Tnx:'r.'m!rw: Pure & Appl. Chem., Vol, 56, Mo, 4, pp
JA9-Seai, TO854.

4.6 Beta-2 microglobulin and other urinary
proteins as an Index of
cadmium-nephrotoxicity
One of the most detrimental effects of cadmium
exposure pedaing 1o e renal lunction, The wbular
and/or the glomerular function will be affected resulting
in an elevated excretion of low molecular mass andfor
high molecular mass proteins respectively, OF these
prodeins, a few have been selected from each group.
The relationships between protein conceniration and
cadmium concentration in kidney lissue, liver lssue
aod unne are discussed, Crotical concentration values
for each parameter are given. A preferred analytical
method for the determination of the low molecular
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One of the progects of the Commisalon on Peeticide Chemisiry is concerned wilh the relevance of impurities in techmcal grade
pashicidas.

mass profeins is described and & recommendation is
made as o which prein(s) should be determined.
Clinical Chemisiry Divisian, Commission on
Toxicology: Pare & Appl. Chem., VoL 56, No. 7, pp.
UI7-BnS, TON4

4.7 Recommended approach to the appralsal of
risks to consumers from pesticide resldues In
crops and food commaodities

[n order to asscss potcntial health problems from
pesticide residues in food the extent 10 which distary
intakes approach or exceed an estimated
no-toxicoogical-effect level should be determined.
Retrospective intake dats may be obtained from
dictary studies.

The *hest estimate” of prospective intake may be
made from & knowledge of the use of a pesticide, its
residue on a crop at harvest and the subsequent fale of
those residues, including the effects of cooking and

processing. A stepwisc approach which contrasts the
"‘Dest estimate” of consumer dietary intake with an
estimate of theoretical maximum digtary intake is
recommended to government agencies and to the
pesticide industry.

Applied Chemistry Division, Commission on Pesticide
Chemisiry: Pure & Appl. Chem., Vol 59, No. 4, pp.
611-624, 1987,

4.8 Global significance of mycotoxins
By C. W. Hesseltine. Published in Chemistry
Intcmational, Val & No. &, pp. 9-15, 1986,

4.9 Congreas of pesticide chemistry
Published in Chemistry International, Vol, @ No. 1,
pp. 12-21, 1986,
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4._10 Removal of aflatexin from animal feeds by
ammoniation: current status and regulation
Ammoniation of animal feeds is curmently pormitted in
Arizona and California for cotlonsced, Morth Carolina
and Creorgia for corm (all in USA), and France,
Senegal and Swdan for peanui cakes/meal,

Extensive studies have been carried oul on the use
of amomonia 1 decontaminale aflatoxin contaminated
feed. The scope of these studics includes the efficacy
of the method o reduce atlatoxin lovels, identification
of aflatoxing ammonia reaction products, effect of
process of matritive value and acceptability of the
product, and the formation and significance of toxic
residuss.

The objective of this project is to summarize these
studics as well as to outline comrent applications and
regnlatory status of ammonia for reducing aflatoxin
levels in animal feeds,

Applied Chemiviry Division, Conmnission on Food
Chemistry: (npring Project.

4.11 Laboratory safety: Detoxification of some
My Ccotoxing

This project aims to develop and validate laboratory
methods on decontamipation and detoxification of the
mycotoxing ochraloxin A, citrinin, patulin and
slerigmalocystio. The project is bemg camied out in
Iwir phoses;

1. Development of procedures which will enable
efficient degradation of the compounds followed by
mutagenicity testing of the residues,

2. Validation of the method by means of a
collaborative siudy.

The number of labomatories active in the biokogical
and analytical reszarch of mycotoxins other than
aflatoxins is rapidly incrcasing. Scveral of these
compounds are kKnown muotagens, Carcinogens o
co=carcinogens. Therefore, guidelines on the safe
handling of waste and detoxification of these
compounds in the laboratory ate urgently required.
Appliad Chemisory Pivision, Carmmission on Food
Chemisiry: Ongoing Profect,

4.12 Ralevance of impurities in technical grada
pesticides

Formation of impurities cannot be preveated duting
the production process of pesticides. Their
identiticution and potential contribution to the toxicity

of the tested and prodwced manulaciured product has
to be considered during the development of a new
pesticide. The project will cover all aspects of the
relevamnss of impuritics resulting in detined
fecommendations on how 0 proceed duting all stages
of pesticide development,

Appiied Chemistry (hvision, Commission on Pesticide
Chemisory: Ongoing Project

4.13 Glossary of terms in toxicology and
SotoxicOology

The wim of this project is 0 produce an internationally
acceptable glossary of terms in toxicology and
ecotoxicology starting from existing glnssaries.

This glossary will facilitate communication and thus
collaboration in the advancemcnt of foxicology, Dnce
an English glossary is available, further plossaries i
ather languepes could be prepared and stored in
terminological compuler duta banks to facilitate
translation of essential literature,

Clintcal Chemisiry Division, Commission on
Toxicoloyy: Onpoing Project.

4.14 |sotope specific measuraments as
references for foxic/essential element assay
It is the opinion that isotope-specific methods have
now mutured o the stage thal, if they are comectly
applied under rigotous conirol an based oo highly
skilled expertise, they can provide “reference values™
againsl which lahoratorics can then evaluate their
routine pefformance in regular interlaboratory
measurement evaliation programmes.

Joint inarganic Chemistry Division/Clinical Chemistry
fvision Limited Life Time Commission {solape
Sperific Meaturements as References for
Toxic/Essenial Flement Assay: Cngoing Prajeet,

4.15 Davalopment of critéria and guidelines for
callection, storage and transport of body flulds
for element analysis

Contamination of Miological specimens during
collection, storage and transport is shill 2 serious
problem in element analym's. A need for general
guidelines {criteria) exists as well as that for profocols
that take into account the ideosyncrasies of individual
elemends.

Clinical Chemistry Division, Commission on
Toxicology. Lhgoing Frafect.
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Thee Cornmission on Towcology is essassng date on rederance kEvals Tor nickel and mencury in human body Muids of wall-defined
populations.

4.16 Recommendations for collection, storage 4.19 Reference levels for mercury in human

and transport of bedy fluids for nickel analysis body fluids

Clinical Chemistry Division, Subcommittee on Clinical Chemistry Division, Commission on

Environmental and Oecupational Toxicology of Body Toxicalogy: Ongoing Project.

Fiuids for Nickel Amalysis: Ongoing Project.

4,17 Guidelines for the preparation and Application of multiresidue procedures in

characterization of nickel compounds used in pesticides residues analysis

toxicological research See Section 1.3 Page 19 for summaries of JUPAC

Clinieal Chemisiry Division, Subcommitiee on projects on this fopic.

Environmental and Crocupational Toxicology of Body

Fluids for Nicke! Analysis: Omgoing Project. Critical evaluation of model ecosystems
See Chaprer 3 Page 35 for summaries of IUPAC

4.18 Reference intervals for nickel in body projects.

fluids

The objective of this project is to review the litcrature Determination of natural toxins

of published values of nickel in human body fluids See Section 1.4 Page 25 for summaries of fUPAC

employing strict methodological and epidemiological projects on this topic.

[demographic) criteria 1o assess, respectively, the
reliability of such data and to establish normal
reference intervals for well-defined populations.
Clinical Chemistry Division, Commission on
Toxicotogy: Ongoing Project,







Environmental legislation

and standards

5.1 The prediction of pesticide residues In
crops by the optimum use of existing data
This is Mo.26 in the series [UPAC Repors on
Peslicides.

The commitment of large rescurces 10 Lthe provision
and evaluztion of data on pesticide residoes infon
crops makes it vilal o optimize the value of existing
extensive information. Yarations in the many
(somelimes uncontrollable) factors which determine
pesticide deposits on crops and their subsequent
dilutiomn and disappearance make the consideration of
pesticide residues and the estimation of maximum
residues bevels an inexact subjoct

A knowledge of these factors and their variability
can reduce, or at least modify, the current regulatory
requirements for expensive formal residues trials,
which often have considerable limitations, both in
their execution and in their interpretation. Information
required for the successful prediction of pesticide
deposits and residues at harvest is discussed and
summarized in a recommended stepwise approach
the consideration of pesticide residues in crops.
Applied Chemisiry Division, Conrission an
Agrochemicals, Pure & Appl. Chem., Vol 62, No, 2,
o 337356, Toun

5.2 Code of conduct on the distribution and
use of pesticides

Publistrd in Chemistry lolemational, Vol 7. No, J,
o 26-27, TO85,

5.3 Occupational hazards present risk to future
qenerations i
Published in Chemistry Internutional, Vol 2. Mo, 3
P 97098, JOET

5.4 Worldwide limits and regulations on plant
toxing and phycotoxins

The aim of this project is 0 collect data on limits and
regulations for plant toxins and phycotoxins in
toodstuils and animal feedstui@s. These data will be
surnmarized and published. The project will also
involve o crticul evaluation of the compiled data by
national representatives and affiliste members of the
Commission on Food Chemisgry,

Applied Chemisiry Division, Commission on Food
Chemigtry, Cpoimp Project.

8.5 Inventory of regulations for emissions and
standards on ambilent and workplace
atmospheres

The aim of this feasibility study is to make an
imventary of the existing regulations and standandy
reparding emissions, ambient levels and workplace
itmospheres of ditfercnt countrics.

Appiied Chemisiry Division, Commission on
Atmaspheric Chemistry: Ougoing Project.

5.6 Advantages of tha use of molar
concentration in setting water quality standards
Water quality standards are generally expressed in
mass per volume units and water chemists in gencral
tend to use these units for a varicty of determinands,
This project will consider the advantages and
disadvantages of using the more widely accepted mole
per ¥olume ypjts for the generally measured water
quality paramelers.

Applied Chemistry Division, ommission on Water
Chemistry: (Ongaing Praoject.
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Prevention of environmental
pollution using chemical and
biochemical methods

6.1 Recommendad methods for
characterization of agricultural residues and
feed products derived through bioconversion
This set of guidelines has been pul forth with the
obqeciive of providing a frame of reference which
could be uwsed to evaluate microbial biomass products
grown on agro-industrial raw materials. They should
be taken in a new perspective and should complement
the previous guidelines prepared for SCP grown on
synthelic raw materials.

The puidelines make reference to imponant
agro-indusinial raw materials like animal waste,
lignocellulosic crop residwes and their mixiures,
Applied Chemistry Division, Commrission on
Biotechnoiogy: Pure & Appl. Chem., Vol 59, NooS,
pp. 723730, fO87.

6.2 SCOPE for solving problems of the
environmant

Repon on the Scientific Committee of the
Eavironment (SCOPE) of the Intemational Council of
Scientific Unions (1C51)).

Published in Chemistry International, Vol 7. No. 6,
pe. 31-35, 1985.

6.3 Safeguarding our tomormrows

This article cxamines these changes and outlines the
efforts of UNESCOs Man and Biosphere Programme
to help man better adapt to his changing situation.
Published in Chemistry Intemational, Vel 1. No. 4,
pp. f45-T47, 1080,

6.4 SCOPE 1989-1991

Repont on the Scientific Commitiee of the
Environment (SOOFE) of the Iniemational Council of
Seientific Usnions {ICSLUY

Published in Chemistry International, Vel 17, Mo, 5,
pp. 192194, 1989

6.5 IUPAC Workshops on Safety in Chemical
Production

These worksheps will be concemed with safety in
chemical production: risk assessment, risk reduction,
implications on eduction. The first workshop will be
held in Basle, Switzerland in September 1990
Committee ovt Chentisiry and Indusiry; Ongoing
Project,

6.6 The role of surface and colloid chemistry
{including catalysis) in anvironmental protection
The abjectives of this feasibility stedy are: (1) o
define the problems of pollution contrel which involve
surfuce and colloid science; (2) to specify those areas
in which the Commission oo Colloid and Surface
Chemistry (inchading Catalysis) should become
invalved; and (3) To recommend appropriate action by
the commission.

Physical Chemisiry Division, Commission on Colfoid
and Surface Chemistry including Catalysis: Ongoing
Praject.

6.7 A study of the chemical interactions in the
disinfection of potable waters, between the
disinfectants, existing trace pollutants, and
reaction products

There is a greal deal of research currently being
widersken in many countries on the identification of
chemicals formed during water disinfection. Much of
this concem is motivated by concem about potential
toxicants that can be formed, for example, mutagens
produced by chlorination.

This project aims (o collect and collate information
in this ares, to asset with further studies and to
identify areas receiving too little attention.

Applied Chemistry Division, Commission on Warer
Chemrsiry, COngoing Project,






1 CHEMRAWN: The IUPAC Programme
on CHEMical Research Applied to World
MNeeds

CHEMical Ressarch Applied to World Neads:
CHEMRAWN

Publishad in Chemistry Imternational, Vol. I No. 5,
P 175-1 760, 1983,

CHEMRAWN I:

Future sources of organic raw materials
IUPAC's initial enterprise in the CHEMEAWMN
programme was o convens the first “Waorld
Conference on Future Sonrces of Organic Raw
Materiales™, This intermational conference, held in
Toronto, Canada, July 1978, attiempted o define and
sel in perspective those factors that will ultimately
determine the sources of onganic mw materials
necessary o suppont world chemical industries at the
end of the century. The various scasions not only dealt
with the future life-blood of some of oor major
indusiries but inspired anhd stimulated vast and fertile
new [elds [or those working in the more basie,
exploratory srees. These proceedings are essential
reading for policy makers in both government and
indusiry, and for scicntisis concemed with (e need Lo
plan for the future resources.

Edited by L. E. St-Pierre and (7. R. Brown. Publivhed
by Pergamaon Press, Chford, UE, 1980, 612 pages,
ISBN [ 08 0223 7. Price: USD 56,00,

Resources of organic matter for the future —
Perspectives and recommendations

Edited by I. E. St-Pievra. Publiched By Multiselence
Publicarions Lid., Monrreal, Quebec, Cunadn, 1979,
ISBN @ 919868 % |

CHEMical Research Applied to World
Needs, education and other IUPAC
activities related to the environment

CHEMRAWN li:

Chemistry and world food supplies: The new
frontiers

Proceedings of the CHIEMBAWN 1l conference held
in Manila, Philippines, 6-10 December 1952,

Edited by L. W. Shemilt. Published hy Pergamon
Press, Oxford, UK, 1983, 600 pages, ISBN 0 08
029243 7 thardeover), ISEN O 03 029242 9
(exicover). Price: USD 132,80 thardeover); UED
7500 (flexicover).

Chemistry and world food supplles: The new
frontiers — Perspectives and recommendations
Edited by G, Bixler und L. W. Shemilt Published 1953
- Availahlg from American Chemical Society,
Washington, T, USA of Intemational Rice Research
Instiiute, Manila, Philippines. 169 pages, ISBN 971
104 105 7

CHEMRAWN Iil:

Warld conference on resource material
conversion: (Bio Chemical process bridges to
rmeet fulure needs

Proceedings of the CHEMRAWN 111 conference held
in The Hague, The Nethedands, June 25-29, 1934,
This volume contains the conference working papers
it looze leaf form in a fog binder. Plenary sessions
were on the following topics: respurces; world oeeds;
and chemical processes. There were also parallel
SERRIONE DR resonrces; resource 0 hase chemicals:
base chemicals to end products; resubstitution; and
loss prevention, envirooment and safety.

Published by QLT Cowvention Services, Amvierdam,
Netherlands 953,

G
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Tha CHEMAAWN W Conference an Contributions of Chernstry to Healh was hekd in Heidelberg, FRG in 1588, The confemences
atiracied distinguished scenlists rom al over the workl



CHEMRAWN IV:

Modern Chemisiry and Chemical Technology
Appliad to the Ocean and its Resources
Proceedings of the CHEMRAWM TV conference held
al Keystong, Colorado, USAL 4-9 October 1987,
Fubltsted as a special issue of Apphed Geochemistry
Vol 2, No. I, Jamuary/February 1088),

Ocean chemistry: CHEMRAWN |V
Fublisted i Chemistry Intemnational, Viod, 10, No. 5
pp. 177-T80, TORE,

CHEMRAWN V:
Contributfions of chemistry o health

Volume 1: Perspectives and recomume rdations
compiled af the CHEMRAWN ¥ conference,
Heidelberg, FROG, 1986,

Edited by M. Machleidr, 5 Mever and 1% Tarswell
Puhlisfed by VCH Vevrlagsgesellschafr mhH,
Weinhetms, FRG, 1987, 54 pages. ISBN 3 327 267174,
Prive: DEM 28.00

Yolume 20 Proceedings of the CHEMBRAWN W
conference.

Faited by H, Mochlendt. Published by VOH
Verlagsgesellvohalt mbil, Weinkeiny, RO, TUNT, 2003
pages, ISEN 3 327 2onl8 a. Price: DEM 14500,

CHEMRAWMN vi:
World conference on advanced materials for
inmovations in energy, transportation and
communications
[ovited papers and posters from the CHEMRAWN V1
confterence held in Tokyo, Japan, May 17-22, T987.
World conference on advanced mmaterials fior
inmewations in energy, transportation and
communicalions - Perspeclives and recommendations
Copiey of CHEMRAWY VI publications may be
ordered fram The Chemical Society of fapan, 1-5
Kanda-Surugadat, Clivada-ke, Tokpo I, Japaw

CHEMRAWN VII:

Chemistry of the atmosphere: its impact on
global change

This eonference will be held in Baltimore, Maryland,
LSA from 2-0 December 199,

Ongoing Project.

CHEMRAWN and other IUPAC activities  JEE!

Second International Conference on Chemistry
and World Food Supplies: The New Frontiers
This ‘tentative” CHEMRAWN conference is a

fallow up e CHEMBAWRM I (zcc sbove]. The
meeting 15 planned 1o be held in India, possibly Dxlhi
or Banpalore, in either 1991 or 1992

Ongoing Project,

Waste ag a raw material for industry
Proposed CHEMBAWN Conference on Wasle as 3
Raw Material for Chemical Industry o be held in
1991 ar later,

Chngoing Project

CHEMRAWN I:
Futura sources of organic raw materials
Torontn, Canada, 1978

CHEMRAWN Il ;

Chemistry and world food supplies:
The new frontiers

Mamila, Philippines, 1982,

CHEMRAWN III :
Resources materal conversion
The Hagne, Netharlands, 1984,

CHEMRAWN IV :

Modearn chamistry and chemical technology
applied 1o the ocean and its resources
Kevseowe, Colorado, USA, T957.

CHEMRAWN V:

Current and future contributions of
chemistry to health

Henwdeiberg, FRG, 19860,

CHEMRAWN VI:

Advanced materlals for innovation in
anergy, iransportation and communications
Tokyo, Japan, 1957,

CHEMRAWN VII:

Chemistry of the atmosphere: Its impact on
global change

Baltimore, LidA, J991.




CHEMRAWN and othar IUPAC activities

The Cammission an Atrmoaphenc Chemistry ie promating the exchangs of infarmatien an local envircnmantal probleers in differant
COUNtries.

2 Education and other IUPAC activities
related to the environment

Global change: The education program of the
International Geosphere Biosphere project

This proposed intermational curriculum development
project will be developed in paralle]l with the research
project of the International Council of Scientific
Unioms (ICSU) entitled Intemational Geosphere
Biosphere Project (IGBF).

Comminee on Teaching af Chemistry: Ongoing Project.

Experiments in environmental chemistry

This project is concerned with the design of
experiments in environmental chemistry which can be
carried out using low cost equipment.

Committee on Teaching of Chemistry, Chgoing Project.

Energy and the environment as related to
chemistry teaching

An international workshop/seminar on energy and the
environment is planned.

Conpittee on Teaching of Chemistry,! Ongoing Froject.

International Symposium on Environment and
Chemistry

An intemational symposivm to be held in Moscow,
USSR.

Committee on Teaching of Chemisiry: Ongoing Project.

intermational Symposium on Biotechnology and
the Environment

Applied Chemistry Division, Commission on
Biotechnology: Ongoing Project.



Education In atmospheric ¢chemistry
Information is being collected on the extent of

almosphenc chemistry igaching throughout the wodd.

Suggestions will be made on the formulation of
material ruitable for teaching at levels ranging from
schoals to universities,

Applied Chemistry Division, Commission on
Ammospheric Chennsiy: Creovng Project,

Environmeantal problems in different couniries
The cxchange of information regarding local
environmental problems in ditferent countries is of
interest o the general public and also helps scientists
in the field of environmental research to define

CHEMRAWN and other IUPAC aclivities

properly the probléms in his of her own country, The
auteome of this project will be a series on short
articles, to be published in Chemistry Intermational, on
these local problems.

Applied Chemustry Division, Conemission on
Armospheric Chemistry: Ongoing Project,

Chemistry’s carnucopia
By Sir George Porter, Published in Chemistry
International, Vol & Ne I, pp, 17-23, 1056,

Global change and nuclear war
Pubtished in Chemistry Intemational, Vol 2, Ne, 2,
P 3d-62, 1987






What is IUPAC?

Formed in 1919, IUPAC is a wolunmary,
non-governmental, non-profit association of 45
organizalions koown as national adhering
organizations (MACs), An NAC represents the
chemists of a member counfry.

Some cleven arher counteies, known as Observer
Countrics, are also linked o IUPAL.

IUPAC is the recognized world authority on
chemical nomenclatore, terminology, symbols, units,
ilomic weights and related topics.

IUPAL provides advice on chemical matters o
intermational agencies such as the United Nations
World Health Organization (W1, Uniled Mations
Envirpnment Programme (UMEPY, United Mations
Food amd Agacolivml Oreanization (EAOY, Undted
Mativits Edwcalion, Scientific and Cultural
Crganization (UINESCO), International Organization
for Legal Metrology (OTMI) and International
Crganizgation for Slamdardization (IS0} IWPAC is a
member of the Inlernatiopal Council of Scientific
Unions (ICSU) und has close links with the ICST)
Scientific Commitice on Problems of the Boviranitem
(SCOPEL

IUPAC has formal links with 3 regional and
imtermational onganietions - Assuciated Orgunizations
- concemed with chemistry and applications,

Divisions, Commissions and Commitiees
Some 1300 chemists throughout the world are
engaged in the scientific work of IUPAC on a
voluntary basis, These chemists work on IUPAC s
commissions and commitiees. IUPAC has 34
commissions and these arc grouped into seven
divisions:

1 Physical

International Union of Pure
and Applied Chemistry

Il InpTganic
Il (hganic

W Macromnlecular

Y Analviical

W1 Applied

YL Clindcal

Thete is also a section on Medicinal Chemistry.

AL the 35th IUPAC General Assembly held in
Lund, Sweden, August 1989, Council approved (he
formation of six Limited Life Time Commussions
(LLTCs). These included a Division VY LLTC on
Eovironmental Analytical Chemistry and a joint
Division [ and Division VI LUTC on Isotope
Specific Measurements as Heferences for
Toxic/Bincssential Element Assays.

IUPAC also bas a number of standing commitiees,
for example: Commiittes on Chemistor and Industry
(COCT) Commitiee on Teaching of Chemistry;
Committee on Chemical Research Applied to World
Needs (CHEMBRAWN): and Committee on Chemical
Dratabases.

IUPAC Company Associate Scheme

The TUPAC Company Associate Scheme provides an
uppurunity for chemical companies - at relatively low
cost - o play a leading robe in the representative body
for chentistey al international bevel, Thoough the
scheme, commpanies Can speak as an inlermabionl voice
and thereby influence the wav chemisiry is preceived
by the community at large and the scientific
community in particular on matters such as: the image
of chemisiry, safety, pollulion, energy conversion, and
the cnyironment.

About 175 chemical companies = large and small -
from obout 25 couniries have already joined the
scheme. When there ame two or more Company
Assucidtes in 4 particular country or region, they may
foorm 8 Mational Company Associaies Group 1o discuss

&7



IUPALC sponsors abowt 30 conferancas aech year and pubishes confarenca procasdings, the soentfic purnal Puwa and Appled
Chamigiry and the IUPAC news magazine Chemisiry Infemanional. Many conferencas includa postar sessions,



IUPAC maters and provide an input 6o the Union wvia
COCTL

Company Associates receive the IUPAC news

magazine Chemistry fniernational, the bennial TEAPAC

Handbeak and advance information on
IUPAC-sponsored conferences, They may also
suhscribe o the TUPAC jourmal Prre amd Applied
Chemistry al a discount of 25%. This poumal contzins
IUPAC recommendations on numenclature, symbols
and other technical reports plus plenary lectures from

sponsored sympasia,

Affiliate Membership Programme

The TUPAC Affiliale Manbership Progromme was
launched in 1980 in order W maximize Uw
participation of chemists throughout the wordd in the
affuirs of IUPAC and also to disseminate informaticn
about ity activities to a much wider audience,

At present there aboul 8000 affiliates from some 80
countries, These nchude 800 chemists o Thind
World countries, many of whom are sponsored by
IUPAC grants.

Affiliates roceive Chemisey fnternational. A
mumber of other benefils are also available to them.
For example, they are entitled o reductions in
conference registration fees and the prices of most

ueac

[UPAC publications and ihey may also purchase
[UPAC ties or scarves.

Conferences and Publications

TUPAL sponsars alout 30 conferences throughout the
world each vear, Amongst the most suecessful are the
CHEMBRAWN conferences, The TUPAC Safery in
Chemical Production Workshops are a recent initiative
af the CCHCT,

The Union publishes conferenee proceedings,
definitive volumes of chemiczl data and commpendia on
pomenclature, quantities, symbals and units {the
famous Green, Red, Blue and Orange Books), Iis
seientific joumal Pure ard Applicd Chemisiry culs
across disciplinary boundaries (o present major
research in all areas of chemistry. It includes the main
invited lectures from TUPAC-sponsored conferences
amd also the recommendations of its commissions on
nomenclaiure, symbols and units and techoical repors
on standardizetion, recommended procedunss,
colluborative studies an daia complations.

Mews ahout TUPAC, its chemists, its Affiliate
Membership Programme, its publications, its
recommendations, its conferences and its commission
and committes mestings appears regulady in the
IUPAC news magazine Chemistry fnfernationa ],
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The International Unlon of Pure and Applied Chemistey

(IUPAC), formed in 1919, is a voluntary, non-govem-

mental, non-profit association of organizations, each of

which represents the chemisis of a member country,

lis objectives are:

& 10 promole  continuing  co-operation among  the
chermists of the member countrics;

& 1o study twopics of intemational importance o pure
and applied  chemistry  which  need  regulation,
standardization, or codilication;

# 0 co-operate with other international organizations
which deal with topics of a chemical nature;

® to contribuic to the advancement of pure and applicd
chemistry in all its aspects.

The membership of TUPAC presently comprises 45
counines, cach represcntcd by a national organization,
such as an academy of science or research council.

National Adhering Organizations

Adaudemy of Svientific Ressarch and Techsolopy (Arab Repamblic of
Egypa)

Asciavicn Quimica Argending (Argenting)

Austfaliun Acedemy of Science [Australka)

Ualerricheische Alkademis der Wiseenachpfien | Aosivia)

Brazilizn Chemistry Commities for IUPAC (Bragil)

Bulgariun Acodemy of Scienpes {Bulparia)

HMarivemal Research Coumcil of Cangdp (Canada)

Socisdad Chilena de Cuimicy (Chile)

Chinese Chemical Society, Beijing snd Chemicnl Soclery located in
Taspei (Chima)

Academia die Cienciax de 1z Repuhlica de Cuba §Cwha)

Ceechoslwak Mational Commiltes of Chemistry (Crechasboy nlidad

L Bongelige Danske Videnskabemes Selskab (Denmark)

Clrenical Seciely of Ethiupla (Etbinpia)

Ueuischer Zeniralauschuss i Chomic {Federal Repulbdic of
Germiamy)

Swniceea Kemian Scure (Fwilbamd)

LUomiid: Maflonal Francaie de b Chonoe {Francel

Alpdemee de Wisscnschaficn der DOR (Gornen Denvecralic
Repablie)

Asseciation af Cresk Chemiain (Gareeoch

Hangarion Acedensy of Selences (Hongary)

Tndinn Mntonal Science Acaderny (Imdia)

Trayi Chemical Sociers {imag)

Roval [mish Acedemy (Ireland)

Taruel Avedemy of Sciences aml Humantics {[srael)

Consiglio Mazionale delle Ricerche (Tialy)

Heience Councal of Japan (Inpum)

Kmwail Chemical Society {Kuwit)

Inslitut Kimia Maloysia el sie)

Kaninklijke Mederlimidse Chemische Yereniging (Metherlands)

Roval Saciety of New Tealand (Mew Fepland )

Chizmical Society of Nigeria (Migerin)

Mok Ejemisk Selskap (Narway)

Socedad Cuimica del Pend {Perut

Pobka Akademio Nauk | Poland)

Secedade Moctuguesa de Cuimics Porfwgal)

Eoman Chemdeal Society (Republic of Korea)

Foundalsan for Resanch [evelopment l“eplu]:l.il. al Somth Africa)

Eing abdulaziz City lor Seicnce amd Technolagy (Saudi Arohia)

Crrsg|e Supecior ¢ lovestigacionis Cienlilicas (Spaim)

Svenskan Mationglkeanmivitn Gr Kemi (Sweden)

Sehweizerisches Kommes G Chemes (Switzerland)

Tk Bimys Denscigh (Turkey)

Academy of Seicaces ol USSIE (LSSH)

Hraal Snczety (Undved Kingpdom)

Matioral Rescarch Councll, Matkmal Aesdemy ol Svicnecs (LS4
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