
INTRODUCTION 

This Regional Symposium began as an initiative of Dr G. Thyagarajan, Secretar y 
Commonwealth Science Council, at the 5th meeting of the Asian Coordinating Group 
for Chemistr y (ACG C V ) hel d a t Bombay , 8-1 0 Februar y 1988 . Dr Thyagaraja n 
together wit h Dr s Mohinde r Sing h an d J . Webb suggeste d a n Asia n initiativ e i n a 
global perspective , b y organisin g a  regiona l workshop/symposium , dealin g wit h 
chemical constituent s i n th e environment . 

This coul d hel p i n th e formulatio n o f effectiv e strategie s fo r containin g 
environmental problems . This could also provide required answer s to the followin g 
questions: 

(i) Wha t ar e th e undesirabl e o r potentiall y undesirabl e substance s presen t i n 
air, water , soi l an d foo d ? 

(it) Ho w di d thes e originat e ? 

(iii) Wha t i n quantitative term s i s the effect o f th e undesirabl e constituent s o n 
living being s ?  and 

(iv) Wha t mitigativ e strategie s ar e feasible ? 

In understanding the cause-effect relationship , identifying the problem molecules 
or elements and estimating thei r concentrations a t parts-per-million/billion level s are 
essential. This calls for a  pivotal rol e for chemica l investigations . In particular i t is 
necessary to develop sensitive and selective analytical chemical techniques. Analytical 
chemistry also has to interface with meteorology, oceanography, climatology, biology 
and hydrology for probing the sources of these contaminants. This requires a detailed 
study o f th e reaction s an d interaction s o f chemica l specie s i n th e environment . 
Management an d regulator y option s depen d upo n reliabl e scientifi c input s an d a 
sufficiently larg e knowledge base . Monitoring tool s have t o be usabl e an d eas y t o 
operate and maintain . Research o n multi-stage technique s fo r chemica l separations 
need t o consider : (i ) selectiv e an d scientifi c detectio n technique s (lase r an d 
chemiluminiscence based) ; (ii ) ease  o f environmenta l samplin g an d analysi s t o 
minimize effect of movement and time delays; (iii) the chemical state of environmental 
constituents (e.g. hexavalent chromium is toxic while trivalent chromium is not); and 
(iv) tha t researc h o n environmenta l problem s generate s massiv e amount s o f dat a 
requiring method s an d possibl e furthe r studie s o n ho w t o interpre t an d transfe r 
information. 

The Regiona l Symposiu m wa s therefor e though t necessar y to : (i ) tak e stoc k 
of the state of the art; (ii) identify priorit y areas and programmes for action at national 
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and regional levels; (iii) create increased awareness of the presence of chemical 
constituents in our environment and options for containing and managing them; and 
(iv) establish a network approach, if necessary, to mount a continuing programme 
of action. 

The Regional Symposium was proposed to be sponsored by the Commonwealth 
Science Council and UNESCO and was to be an activity of ANAIC. 

Dr G. Thyagarajan together with Dr T. Ramasami and Dr M.S. Chadha then 
prepared a background paper entitled "Chemistry and the Environment" available 
as a CSC Technical Publication [No. CSC (88) 156-35]. Dr M.S. Chadha was 
authorized by the Commonwealth Science Council to act as Co-ordinator on its behalf 
for the Regional Symposium. It was proposed by Dr B.N. Noller, Secretary, 3rd Asian 
Chemical Congress that the Regional Symposium be held at Brisbane, Australia, 
in conjunction with the 3rd Asian Chemical Congress during the period 28 August-
2 September 1989. Drs Chadha and Noller met at ACGC VI on 30 January 1989, 
at Djakarta, Indonesia, and prepared a programme based on the CSC Technical 
Publication [No. CSC (88) 156-35] identifying possible speakers. This tentative 
programme was approved by ACGC VI. Nominated speakers were invited by 
Dr G. Thyagarajan to participate in the Regional Symposium; all invited speakers 
with a few exceptions accepted the invitation to attend the 2 day Regional Symposium 
held during 1-2 September 1989 in conjunction with the 3rd Asian Chemical Congress. 
Drs Chadha and Noller were asked to be the co-organizers of the Regional 
Symposium. 

There was an overwhelming and enthusiastic response to the Regional 
Symposium in spite of an air strike. The Symposium was inaugurated by Dr G. 
Thyagarajan. Dr T. Spurling, President, Federation Asian Chemical Societies and 
Professor H. Thier, Director of the Chemicals Education for Public Understanding 
Project, University of California, Berkeley made brief remarks at the opening session. 
Dr D. Connell, Chairman, Environmental Chemistry Division, Royal Australian 
Chemical Institute welcomed the participants. 

The proceedings of the Regional Symposium are based on manuscripts supplied 
by the authors; their adherence to the rather stiff deadlines is highly appreciated. 
Minor editorial modifications are made as was felt to be appropriate. Those who 
could not participate in person were kind enough to provide their papers for this 
publication. 

The essential idea in publishing these proceedings is to catalyse activities in 
the Region which not only faces the same problems as the rest of the globe but also 
has to contend with high population and uncontrolled generation of pollutants. The 
important issues in the Region today are associated with the large population centres 
in Asia and the resulting pressures on the environment in Asia. The success of the 
Regional Symposium and publication of its proceedings would be judged by the nature 
of the relevant programmes which evolve in the Region. We hope that the publication 
of the proceedings will catalyse programmes in the region which could possibly get 
support from international agencies engaged in similar pursuits. 
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The various authors themselves have helped us greatly in the preparation of this 
volume. They deserve our grateful acknowledgement. We should also acknowledge the 
counsel and advice given by the participants at ACGC VI (Djakarta) and ACGC VII 
(Xiamen, China); and the overall encouragement and support given by Dr G. Thyaga-
rajan, Commonwealth Science Council, Dr J. Kingston, UNESCO, Nay Htun, UNEP 
Bangkok and Dr Khairat M. Ibne-Rasa, ISESCO. Although the symposium was 
largely supported by the Commonwealth Science Council, the support of these other 
international agencies helped to bring other younger chemists to the Regional Sympo
sium. Assistance for the preparation of abstracts and other details prior to and during 
the symposium was given by Dr B. Chiswell, which is gratefully acknowledged. 

Permission to reproduce some of the figures and use of the published data by 
authors is gratefully acknowledged. 

The overall guidance given by Dr G.P. Phondke, Director, Publications and Infor
mation Directorate, CSIR, New Delhi, India and painstaking efforts made by Mr S.S. 
Saksena and Mr K. Satyanarayana and their dedicated production and printing teams 
led by Ms Supriya Gupta and Mr V. Ramachandran respectively which helped to 
improve the present publication greatly are highly appreciated. Grateful thanks are 
also due to Ms Louise Carr of the CSIRO Division of Atmospheric Research, Australia 
and Mr Pradeep Banerjee of PID, India for providing the artwork for the front cover. 

Our endeavour to bring out the proceedings within a short span of time may have 
resulted in some errors remaining uncorrected for which we crave the readers' indul
gence. As the authors are from different countries, the use of English language including 
spellings has been left unchanged! 

B.N. Noller 
Secretary General, Federation of Asian Chemical Societies 
Jabiru 
Australia 

M.S. Chadha 
Bhabha Atomic Research Centre 
Bombay 
India 
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