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60) International Center for Science and High Technology

61) Department of Trade and Industry, DTI

2) Royal Society of Chemistry, RSC

3) Department of the Environment, Transport and the Regions, DETR
64) Jerwood Salters’ Environment Award
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69) International Union of Pure and Applied Chemistry

70) Chemical Research Applied to World Needs, CHEMRAWN

71) Federation of European Chemical Societies

72) Hungarian Chemical Society
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)
)
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3) European Communities Chemistry Council, ECCC
74) Division on Chemistry and the Environment
75) Subcommittee on Green and Sustainable Chemistry
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76) Alliance for Chemical Sciences and Technologies in Europe

77) European Co-operation in the field of Scientific and Technical Research: Technical Committee on
Chemistry

78) Chairmen of European Research Councils Chemistry Committees

79) European Chemical Industry Council
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84) Interuniversity, Consortium, Chemistry for the Environment
85) Ambiente Terrestre:Chimica per 'ambiente



oA

L

.

olgg]ohf] A YIEYAZA INCA

_—
Wy o T A o M Hoo T Lo S TN
%@%m o o g Mo o e
N T B 1_xEﬂﬁﬂa oF W oW W
- T | G OB o %O
Rz N R J@oﬁlﬁ;ﬁ% o_eqwaw_u?
Koo mr AT O -SE e < Py
mﬁ%uﬂ% W oo ~ N o X
I C - il LY
=T pw B E T o bo T
= . ww g WA
E za R )
2N s = u oo s Nood
e RN T 2N A °
™N l_uﬂ_ma\@l‘_lryl T A oK
- J)) oF W o =y o 70 m_.o Fhop : 5
= 5 BT B g 5 TRy TRk
vzl i HNJ._ ,mw._ g ._J}l H_AIL Eo HL ;Iryl ,.l.m_l \mﬂ
EPLT dRE g N W W E g
E o= X WIL\ o M EK il A g S
S X T By E T momR 2 : 2
o X & X AU, -
I N g T e
- S T T oo L EEZ
Donom o 2w &5 g mx L EEd B¢
& o W o op T e X W e ELtp i
I N R I TR R Y Sgf2EEl
ﬂ%ﬂ%@«.ﬂ%ﬁ@@ ZT,%_ ,w.LW_. B 5 < mmmcw
—_ M nl [le) HO .
G y < oo R o} o SEES55ug
o B W g = H RO o ome Mo . | EEET2RF
— ) N e | K B | L EE S E B
m ~ —_— =~ Co& .
%ﬂi@ﬂmﬂ%ﬁumﬂ N & T R u o ,meoem.mm.s
;A JIL V/..WR 2] m
o B g Hogogool g F 2R (o 2530555 E
® T ooy o 2 5% — = o gsrfEravEs5
1Hxﬂo;ﬁEoo»m iy S S T b RN Mcrmtham%
W T ®H TR O . oH % =) o e X —pg2EtT g
Tawddasher & BuiTF|FLi8is3d
Xa_,Tn,moﬂL@E,o 0% o KR .__ln# ﬂﬂ‘.rul_,o_.ﬂulé ..mMoMcmm&mm
A A I I ™ T2 B =w W (Zggplwis
TH B LS m® oo § own X s m gEEFEEZe
TR T MmN e . 0w Xw 55585728
2 @ W g T oo D o m o T | eeoaccan
" OO~ ) EK B)omp o W ] e VR | W18 B LB D DRSS RN




aglstetel MM AldHE 57

A BH e TUE Folol A FAHOZ 9 B AT AHE )
WSHe Rol3, o2 913} Thee] A ANSET A, A4 L 837

st A4 % 1eH 02 48 /5% 37 3RS UAIsk, A% 2 o))
o

g 72eks A - AT S, AR =} 2R Y AdS gHs)
i, tistd A4, BE e, A7 AdEo] REE & e AAE rhEdith Al
A, AREET T) R AAAS A7 22 ofFAQl VS SO ZRAES S
A71aL, AY 279 A7AEd fEe AEstH, 7ie ol S YA, 1
datetol] sl sH B tiekel B o] SHSCA FE 713E ATt oAlA, A
A} oAl 29} A JLE sh= A47Ike vhdskaL o]#3h 71dEdte
B9 tist S ALt oAlA, adstetlE el AT - ek oY AR

=24, vk 2 &l £l /‘F%Q-‘E F718v 9l inﬂ OWXl Er‘ﬂ /\1 EE‘r %/“é%}

L GEAQl T o]f, a5ZQl S sito] x3HETE EA, A7 A
o] o] &0 2A, FYH, oFE, FF A AT e =2l A
2, AEA Vs 23RS 5% d=d 55 ol&ske Aol TFHT AlA, vt
HAeA] B BZY AEA, set=d A e AFARE A, 247 feids
w1l 33 A 02 niEAElA] g2 BAES Ak Zlolth olet AR Fa oo
E 24 WEAZ HEIFEE o]gdhe A, ZY$de A=A phosgene routeS
isocyanateZ A3l A, FHAA NN M2 FALAAE MEsts A Sol
ATk

A, TUSEY G

F=re] TS| ET= FHeFSH Sl o) AHEH/ACH Yorkeste] 3)st
ol BAAE FaL v} T-SS|EA AL o H242 Jsell ek JRE

3 WA, AN TR, T 2 HEE FAA7)E el ook E=F BRI

m[o



g
5
o
2
[
)
1ok
N
g
tllo
01}1
;

AN717) A8 HAAEARE UrES Fi, 25
oA 18-S Bl B & e oMl gt FRE AFsar Sk
2P ES AT e 2L FEES FYsR
85ty 39| PAolES Fof o) vIES s} 9AE adse DBE 75
ATNE AASs e 718 3 ARrAste] AAE Asd. o]
A 3o/ @ THRHRE NFsta et ¢ Suo] AKAANS AT, A=
+ 283 3 IFRUEY A A &4A 5 dPES 3t sjAt g

o,
1o
L
rlo
I
=5
i)
ox,
tilo
:\9
r&‘i



M

rm
o
L
lo
=
02
fob
H
¥a
o
o

=
02
(&)

(e}

P
~

2
L
[
o
10
>
02
ol
el

g
ook
{0
e
0g

1. aglsfetol Aldsnt

aRgste] HElq A AAE A 1090 Agtort B Frois oy
1990 o) 4 olol) BAA 0= AAH L Qo] obF] 1 A A BAARI}

A 33 Aol a”isska wARE AE S AT B v <ad
4-1>001 M9} o] FAYNES AAFoEN A= AP Ao azte] BAA A=

x]é,ix 02 Z/1S & 4 91, B3] 71EES] z:eHLoﬂ Hls) = F Algte] A Hat
24

o
&
o

2
)
N

—_

)
r[r

o2 e BAHE shel Tl itk S ek Ao
A% el TS} Al APARTIE AR 47129 BRI 2 1)
2 BAH AR 345 $718 Ao da

3 1998 72 ® OECDS] A1z} 13}s}t 94Fol A 2 o= 19847
AN E AL Qe o] e AP ETE BHP v} Tk ol BE 1
Aglgte) Al anz B = gloy, Q2Egop} Al 0431 } lﬂoﬂé

7], #71E)e A % 2 °ﬂ fﬁﬂ FIF= A= Al
=eklo, ojgk HEo] Ay Azt

O
ok,
o
=
o
tlo
=
i
=
k1
Jfu
o



60 woliztst=E

Fallution Cantral
Cosls
Cleaner Production

-

Tima

<33 4-1> FHY M= Ao e FHA sx

ol thall L 2Ego} slehitgiell Y] wiZel tigk A 19989(H 7], 3),
1990 ~1991'A(F 71 &), 1993 (7], =)ol $=3 =3 Eﬂﬂ, 1 A7} AAkeke] F7het
ANUA| &Hl9 74, T3 Ho|AY COD, BOD ¥ F54 #AA((<iE 41> ¥ <
42>33), WiEEE U7] 9 #7134, CO, NOx, SO, AZEHE AFey,
ol H7E] AY sEEA At SR Bk 186 Vo R
ok 50% ol/dol AzE Sl el
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<¥ 4-1> QLA EZ|o} &

SMAH 2 H<rulE

e COD(t/a) BOD(t/a) S as(kg/a)
1970 85,000 38,500 6,400
1975 87,000 38,500 3,480
1980 83,000 35,500 2,090
1987 30,790 7,159 406
1990 17,110 5,567 380
1992 9,310 2,208 118
1995 8,800 1,820 97
2000 8,920 1,772 76

A& OECD. 1999. "Proceedings of the OECD workshop on sustainable chemistry |

<E 4-2> RAERZ|o} ststatAR o 7| HiE

MRS YR omawa | we0dya | wEske
7] =2 10.392 8455 19
Qe 16832 12823 24
NOx 11377 6.493 43
S0, 20539 7.443 64

A&+ OECD. 1999. "Proceedings of the OECD workshop on sustainable chemistry |
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1) INRS : Institute National de Recherche et de Securite
2) DBU : Deutsche Bundesstiftung Umwelt/German Federal Foundation

Environment

3) ARPAT : Tuscan Environmental Protection Agency
4) DCIM : Dipartimento di Chimica Industriale e dei materiali Universita di

Bologna

5) ANPA : Agenzia Nazionale per la Protezione dell’ Ambiente
6) INSTM : Consorzio Interuniversitario Nazionale per la Scienza E tecnologia

dei materiali

7) MURST : Ministry of University, Research and Technology

8) CNR : Consiglio Nazionale delle Ricerche

9) INCA : Interuniversity Consortium "Chemistry for the Environment"
10) NIER : Ministry of Environment and National Institute of Environmental

Research
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) KGS : The Korean Chemical Society

12) NUTEK : National Board for technical and industrial development
13) EPSRC : The Engineering and Physical Sciences Research Council
) DTI : The Department of Trade and Industry

15) BBSRC : The Biotechnology and Biological Sciences Research Council

16) NSF : The National Science Foundation

17) USDOE : United States Department of Energy
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18) NIST : The National Institute of Standards and Technology
19) NREL : The National Renewable Energy Laboratory

20) CenCITT : Center for Clean Industrial Treatment Technology
21) CPAC : Center for Process Analytical Chemistry
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Abstract

Green Chemistry for Risk Management
of Hazardous Chemicals

Green chemistry is the design, manufacture and use of efficient, effective, safe
and more environmentally benign chemical products and precesses. Within the broad
framework of sustainable development, government, academia and industry should
strive the maximise resource efficiency through activities such as energy and
non-renewable resource conservation, risk minimisation, pollution prevention,
minimisation of waste at all stages of a product life-cycle, and the development of
products that are durable and can be re-use and recycled.

Green chemistry is a relatively new concept and scientific area that aims to improve
the efficiency with which natural resources are used to meet human needs for
chemical products and services. In doing so, it can contribute to achieving a cleaner,
healthier, and sustainable environment and improving the image of chemistry as
a problem solving science in society. The ultimate goal of green chemistry is to
contribute to the realisation of a "sustainable society", with the help of chemical
technology.

Green chemistry products or precesses fall within three broad categories:

1) Use of renewable or recycled feedstocks;
2) Increased energy efficiency, or using less energy for the same or greater output;

3) Avoidance of substances that are persistent, bioaccumulative and toxic.
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The promotion and implementation of green chemistry relies on a number of key
actors; government, academia, industry, professional societies and NGOs. Each can
play an important role either independently or working in collaboration with other
actors. For academia and industry, green chemistry is a voluntary way to move
toward a sustainable environment and society. For government, green chemistry is
a non-regulatory way of making regulations work more effectively. Collaboration
of the key actors is essential to make green chemistry activities like R&D, education
and information exchange as effective as possible. Collaboration across different

regions and disciplines will further promote and enhance green chemistry globally.
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