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Fig.1-1 Innovation in the chemical industry from 1840 to the present day
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1996 4E55 3 893 H (R FISC)1996.4.11,%8 2 F) .

hE M SR ERBRF AT RRN — IR
3 3R E 8 R B T K3k 1875 1278, 5

£ 5N RIEGE, 1995 @%ﬁﬁ%%ﬂi*&
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%11 10 NTRA P 1996 SFEHP E SPHEBY
Company Town Region Carcinogens
B t/a
1 Associated Octel South wirral Northwest 5340
2 1CI Runcom Runcomn Northwest 2150
3 Glaxochem Ulverston Northwest 813
4 EVC Thomton-Cleveleys Northwest 761
5 ICI North Tees Middlesborough Northwest 575
6 ICI Wilton Middlesborough Northwest 361
7 Courtaulds Lancaster Northwest 354
8 Zeneca Huddersfield Yorkshire 276
9 Recticel Derby East Midlands 233
10 Dow Chemical King's Lynn Eastern 118

Source: Environment Agency / Friends of the Earth. ,Chem. & Ind. 1999 15Feb. p. 123
Tab. -1

Top ten polluters emissions of recognised carcinogens to air, 1996

*1-2 ZRKRE R MREELFE TS RHRR
Pollutant Annual production Increase( % )
Year Amount Year Amount

 Inorganic fertilizer nitrogen 1949 0.91 ¥ 10° 1968 6.8 X 105t 648
Synthetic organic pesticides 1950 286 % 10%1b 1967 1 050 X 10°%1b 267
Detergent phosphorus 1946 11 % 10°lb 1968 214 % 108¢ 1 845
Tetraethyl lead” " 1946 0.048 X 10° 1967 0.25x%10% 415
Nitrogen oxides ™ * 1946 10.6° 1967 77.5* 630
Beer bottles 1950 6.5x 10%gross 1967  45.5% 10%gross 595

* Dimension = NO,(ppm) X gasoline consumption(gal < 10 " °); estimated from product of passenger vehi-
cle gasoline consumption and ppm of NO, emitted by engines of average compression ration 5.9 (1946) and 9.5
(1967) under running conditions, at 15 in manifold pressure. NO, emitted: 500 ppm in 1946: 1 200 ppm in
1967. * * Autornotive emissions.

Tab 1-2  Post-war increases in pollutant emissions

2% [E i E M £ # /R (Sir Winston Churchill) & 22811 . “ A2 4 R IEAFEE Gis L g at
o B2, ~HEBHARBBIETEREFWIIR, B FEXERTIHERERN
. XRSEMRME, EEEELLRT K,

SRCEAKEHA 2 LM 2], XL IEMA LT, FART 20 HEL SR
HATRB IR A B R R AREN .,

1.1.3 ATRHELZERKGT
FHEGESX AR E MR EEEZ — RERE 2 RAESE,
1962 F E MM R (R. Carson) MR T (R M X)) (Silent Spring)¥ ) — 5, & &
i P MR T AR E Ay xt A RIFEH R ARG, TR L THSFERE, IR THRE
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2002 4 9 A 2~11 H7ERIE (South Africa) B #5495 P 7 & (Johannesburg) B 7 T it
BN AT FFSE & B 21 (World Summit on Sustainable Development, WSSD) , &% T\ % H s
¥ BE&F HE FEERE T EMPE, k¥ —F i THE(Watkins, K. J.,C & EN. 2002
April 22,pp.15-22),

T Tl mE, BRI AR H B, /T L4 =B B2 - 20 42 70 4£4R % 80
FERPPHRE BB, XEBRBHF AL, A 20 2 80 SR RN E B, TERIE
LB R, 20 0 FERNE=ZE, MEHNERE T, ERRHASELEEN L=
TR, MEE I LRG AR, SRR AOBFER, AE L EEBRSE BRI,

W] £74E & J& (sustainable development) & 20 142 80 4E /R shHATE — SeSCE M ST H BT
B, RER IR ARARRBE YT EMN AN THERMERLEEZ NS
B, HEAGFRILER ERME L X B 2 45 4% (Brundtland report) 42 & 318 5 1=
Frbh i B2 & S 1(1987 4E)INAT Y,

R IKEEFMREW L TTERREEE T LAELH R BREREIENKSE
R4 R M,

LA R R R —F RN EEE BN ERE SRS, EREK 514
RRERREE SRR JGHE HBRE, D FETHERBOER, 2 AR, 25
BT EW AT ARK T, BICH T b A 7=, 558005 e He g 12,

19975 AESBRB SO KEFSVGEL TP R ARKAMETHELBERRE)
(AR B#)1997.5.8,% 1 ),

BZ AN EEN RRREATAB L AR ERKZC AR BELY, S22 T
WA R R B LR,

1.1.4 21 HEHFETIHEE

HETWEFHR L ER P HREEEEAG, LN TRENRR, sy,
HYMAREERAGERITOY R R, R ENRGHRET L, BB G E
FIGE EE ST R

HEVBARGH MR YHREHR P BMIACHTIR, N LB, S REELY
HFERF o BIRELY S T Mary L. Good i “H 1R AR SHERE MR H S5 95
R R ERR AL M S5 B 4y TRk BIL S, B A % it FR AR 2 AN 1T s Bl g 0150
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A ML RIT b R R K 5 89 b2 Ak Tk BB T 21 8 2037,
FOAE I SR SR BRI A L2 Ak 2 Tolk 94 b AR 47 1 2 b b 2 B e A 25 B R SR B9 3R B 1L
AL T 21 AR T F UGB I ALRSNERTEHYR", &
e, T E 21 R —E AL LS Tl st 7040

1989 4EE IR A AL 2 £ (PACIFICHEM ' 89) b, E RATA NP EH LT % 57
GER, A TWHTEEEE 2 HEFNLEEEERNLE(BRIFEHFRE
) SRR R AR MAE AR B TEEARME ST LN, 21 tEWTERFH L
2R,

W. H. Clive Stmmonds 1A\ 21 424 R & 5 F a4 9 4 F A9 1R, fib i3 . “21 it 42
AT DA R AL Bt 42 , AN 1R 20 48 2 Yy 38 A0 ik ap — e 7 1S)

20 H 224 , % b Tk 5 69 2 3R 81 (Innovation) , 21 B FER, (L2 T W i %
R FCTE QI BT B 2 {2 (Innovative green chemistry) 2 FU61 7 21 e, hEARFE L,
e T ARSI, L TSR 2E Bt

1.2 %é&iFdimsd

1.2.1 SBEFEXL

86112 (Green Chemistry) X R L E (L 2% (Environmentally Benign Chemistry) %
B & 46 % (Environmentally Friendly Chemistry) . # 1% 142 (Clean Chemistry), &k
HIR A LFE R BRI R B S KR AR ERE MR TS A ASTREE T ER .
AR ERARN Y B SO A UFE s BB REF— R0
Y, ﬁé%%%ﬁﬁﬁ?xﬁﬁﬂ?ﬁﬁ\ﬁﬁﬁﬁ%ﬁ,K@Fﬁiii%,ﬁﬁﬁkﬁﬁ%o [
BBk EBLIETS R ifbd . 305 iy BT AN B R R ok ¥5 e 117

1.2.2 WIRFEUFMAFEAFEY (HRIV+ %)

# B R. Sheldon Bﬁiﬁ&,%ﬁﬂi%%ﬁ%ﬁ@k%E*’/ﬁ,&ﬁiﬁ—'—?@}ﬁwlf‘t:ﬁzw,
‘ﬁﬁﬁﬂﬁﬂfﬁ@ﬁﬂ,ﬁﬁ%%ﬁﬁiﬁﬁ;ﬁﬂ”ﬁﬁ%i,%Ex}ﬁﬁﬁ-ﬁﬁ%mﬁﬂ—%ﬁmo

HTEBIM B IR, Anastas & Warner 3 T 2% B+ Z &K BN (Twelve Prin-
ciples of Green Chemistry), ERFRIFEEESSTE B 5 TREENEBREERET Y
B & A5 T WJﬁDiﬁ?ﬂJ\ﬁ%\ﬁﬁﬁ'—?ﬁ?@“ﬁf‘t%%[m“g],fgffffiﬁff’f“:%,'ﬁ’m%:

1. T B (Prevention) : B IF BE ¥y 7= HF= R S BE T AL R i

2. FF 2% (Atom Economy) SR BB B R T2 AR o BT 8 R B
BRAMPERPE,

3.5 E F k¥4 B (Less Hazardous Chemical Syntheses) : W11 A9 & BT ¥ 0 B R B &
*‘4511252%?%%)\?35%%%552%%f&ﬁﬁ%%ﬁgc

4. R B E 2 KL A4 (Designing Safer Chemicals) : B4 7™ B 7™ 5 4 BB 2 2% (B R &1
Kt

S B 4 891 F1 5 BY 3 (Safer Solvents and Auxiliaries) : 404 5] 8 58 A~ F 5 By 4 FR
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(R & m %), LA ERLEN.

6. F P REM 21 89 11T (Design for Energy Efficiency) : (b Tid A ERE LAY E, I AE
FEHMABELFHR W, WA, A EEERE R KETHT,

7 A B I AE R (Use of Renewable Feedstock) « 8 F 7] B AR BEURAE M R R, TR
RERERARSEHF Lol RN FEH,

8. Wb iz FITT A4 ¥ (Reduce Derivatives) : 41795 5] 88, 3. /0 8B % 8 Al & RATE Y 5 B
(EnFHETR R R AR /BRI B RS I A4 B /b3 AR ), (B Xk 4 4 R A i 79 3
HAlGE= £ EFY .

9. # b I (Caralysis) : AL (M) 0T it & RN o

10. it BT P& =41 (Design for Degradation ) : /L2 7 ¥y 57 X4 31 B8R 7E 48 B 22 J5 BEF
RN X ENERYTARGE THREZ R,

11. BB 4347 LABT 1E35 3% (Real Time Analysis for Pollution Prevention) : Bt — #: 77 & 4
Br ok, AT R BRI 40, OF BLRES A WA AL BT T A,

12 RAA 5% 2 GBBY 1L &t &I 8 4k 2 5 (Inherently Safer Chemistry for Accident
Prevention) : FEALE S B P, BB MW R DA R 8 JR {1 A 0T A4S, 300 0 BB BY 1k 3R 08 /0 B e
BIBESN IR B S KRB R

REFEM 520, KEFWAER LRITPA PSR FEUKSTHE, B Tk
KNP AREMBEAR LU AR HMERE , EIT PR kiR,

(Environ. Sci. & Tech. YEMREW. H. Glage A\ N 28 L 942 68 (Greenness) 12
B, RELEHK (scale-up) . I A (application ) 55 52 # (practice) 1 A BE W Ao XM B R B 4%
REFETUMFHN— 355 H T 2 BE S D,

X7 AT Anastas & Wanner IR B, %54 Glage & W, Bl A 2 (Univ of Liver-
pool) % & Leverhulm ## 4k €1 % b 0> (Leverhulm Centre for Innovative Catalysis) B Neil
Winterton $2 tH 55 S 4% @46 2 5 ] -+ = 4% (Twelve more principles of green chemistry ) (&
MR+ ZRIURE B E RS S T L3 RAHN G a B+ B a i,

1. %55 BB ™= (1dentify and quantify by-products) .

2. fREF R M54 7% (Report conversions, selectivities and productivities)

3. BN BN T LMY H 58 (Establish full mass-balance for process) c

4. 52 4 AL L9 9 A 5 K5 B K P 0 81 2k (Measure catalyst and solvent losses in air
and aqueous effluerit ),

5. BF R BB AL ¥ (Investigate basic themochemistry) .

6. fh 3 1% #4556 H MR FR (Anticipate heat and mass transfer limitation) .

7. ¥R T ¥ T8 ] (Consult a chemical or process engineer) o

8. HE MBI EREYH S T LM% (Consider effect of overall process on choice of
chemistry) .

9. (R BETF 4 3 13 A 0] F¥ 4L B (Help develop and apply sustainability measases) .

10. BEALFNE Ak 5 HAl 4% A (Quantity and minimize use of utilities and other inputs)

DL 7 o] BRI 20 09, 36 55 WU 9 R 18 4% -5 (Recognize where safety and waste
minimization are incompatible) .
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12. W5 4R 5k 2 50 38 = R 9 89 HE B (Monitor, report and minimize laboratory waste
emitted) o

Tt Z&ATRAX -1 LEdBNGEEE I 5HMAM T EZHEE., FANERE
i O (BB RBE ),

PR AR AL R T ok B P R Rk R A —E T,

JEURE It B £ 1 1L R I8 1 4% €0 1t o o
KR, KR R LR CanRef
o f i BT 0 JEORH o BT TR B
BE 1t 7 8 2% 5 {F 35 ) i 2% e 4k
o KA FE ML c RBEEHEN
K BB B T BT 240, R T SR fh 2 r R At L B AL 25 RORE JBR) AL )

BRGNS ELZEHHEELXEA,
M5 —TTERE , ROAFH TS TRAET LS AENMED, mFE
iR -

Sl AR
Quality of Life

Human Welfare

5 o L o7

Green Chemistry

R R RET Y
Environment Protection Sustainable Development

' L23 SENSERMIZEER
#(Chem. Br.}1996,Dec. pp.45-47 L& — B8 W15 1% 2 R (Cleaner Synthesis) # X
B PR B AR (1992) 1 7F 86 % 18 18 4 AT, LA Clean NRBIALE R, LEEE
Aok, o7 R B2 K R — ¢, 20 it 42 90 FRETHFERBRTHBEST, B2
B TRBMEE, XA UT LN .
LR T &%, .
(DNATO ASI Series Partnership sub series 2 Environment Vol 2. (Cleaner Technologies
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and Cleaner Products for sustainable Developments). Edited by H. M. Freman, Z. Puskas and
R. Olbina. Springer-verlag Berlin Heidelbary 1995.
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