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ECU(
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Burope)2} BECE LNWT T 7|&8 $7/50f

3 ool AFHIE X|HSHACE
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UNEP/IEO(Industry and Environment
1977 AEE{ ECE(Economic Commission for

28T Uch LB 1991 WRE| ZTaIA I}

U= IEOE HY M4 AHE(Cleaner Production Programme)2| F2b 7|ZH(Programme Activity

off

Center)2 2 MZASI0{ A AiAHCleaner Production)2! A Xl 3l (Technological Accidents) HHX|E

M| Z2st= Figure 1 z 2gstn Ut 21

}

Industry and Environment Office, Paris

Administration Information

*Technological accidents *Cleaner *Sectoral *Transport and tourism
E (APPEL) Production activities (under develop.)
Figure 1. The Organization of UNEP IE/PAC
Figure 1 & Cleaner Production £0}2| 2= 1) Working groups, 2) News letter, 3)

Information exchange, 4) Hazardous waste management training@ 2 O|F0{AN Y2 1991 H 11
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2 Policies, strategies and instruments to promote cleaner

solvent, Petroleum, Data networking
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Table 2. The waste disposal program of Netherlands.

year 1988 1994 2000

Land Fill 55 % 30 % 10 %
Incineration 10 25 25
Recycle 35 40 55
Source Reduction - 5 10
Total 100 100 100

2rol A9E 87 Ojnol WS MY MEEcopodwsAlB2e| F7h, 54 MU, ¥

K

MY 2x0 st MY 7|=9| ol F
o|=2 Z-j!’g(US/EPA)% MEXMSZ End of Pipe TechnologyS 7|2 Azl /HlH=e=2 5o 2t

ZEMo tiSsl k2t MEOAM 813l vl A= SHFO| &0 1980 Al SEHFE 2=

21
Mol g™ AT U &% MAIBS HLAMLSE stof JhsE 2B FES PN AN
=

=
Z, E7HH5HA viE=ls 2920l cisto H&ES M2 ¥ HI|IE FIHE2=E st= 0|8 Ht “2
o diX|(Pollution Prevention)”S T QISIC} Table 3 2 0|2{st ZHEE2 TAISI510{ LIEIH Zi0]
ch

Table 3. Environmental management options hierarchy

# Methods Examples

Process change, Product change, Source elimination,

1 Source Reduction
Prolong the service life

Reuse, Reclamation, Solvent recycling, Material

2 Recycling
recovery
Stabilization, Neutralization, Precipitation, Incineration,
3 Treatment .
Thermal destruction
4 Disposal Land disposal at permitted facility
§t ® Table 4 = Pollution Prevention®] =AM ZIHE Ol source reduction® F&3}l= gidio|

thsh 29kst Zioict [5).
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Table 4. Source reduction methods

SOURCE REDUCTION METHODS

Input material |[Feed purity, Substitution of less-toxic materials

Layout change, Increase automation, Improve operation

Technology conditions, Improve equipment, New technology
Process Improve operating & maintenance procedures, Stream
Change Operating |segregation, Material handling improvement,
practice  |Production schedule, Inventory control, Waste segregation,
Training

Product Ecoproduct |{Design for less environmental impact product
Change

Responsible .
p Increase product life time

Care

US EPA= A7| 7HHo] 28X T2 {otod 2utX|=2(Pollution Prevention Office)& A
X|5tof HMEHEQl 2 HUFE ZFSIT T siU2M, EPAL| T2 RS2 FdE 29 X X
2 2|/35|(PPAC : Pollution Prevention Advisory Committee)S A12!5}0i EPA A FA{ZIe] HREE
=HE=E stz Uch ojol| mEt EPA Atste] ORD(Office of Research and Development),
OCEM(Office of Cooperative Environmental Management), OSW(Office of Solid Waste),
PPIC(Pollution Prevention Information Clearinghouse), WRISE(Waste Reduction Institute for Scientists
and Engineers)S9| 7|24D} #siol HF vlgel g 2o Fsin Yoo, 1 Sot
Pollution Prevention News, Waste Minimization Opportunity Assessment Manual, Pollution Prevention
Case Studies Compendium, Waste Minimization for Hazardous Materials InspectorsS& 2715
X =X FQ AFINLU=ZZ IS Table 5 2 ZC}

Table 5. Pollution prevention program of US/EPA

Programs Main Activities Program Contact
Product life cycle analysis, Safe substitute

Product Research . X Mary Ann Curran,
study, Tire recycling, diapers and dry cell v

b 513/569-7837
rogram batteries disposal and/or reuse /

WRITE(Waste reduction innovative technol- ogy

Process Research evaluation), WREAFS(Waste reduction evaluation Ivars Licis,
Program at federal sites), WRAP(Waste reduction 513/569-7718
assessments program)
Recycling & Reuse Community recycling program, Industry Garry Howell,
Research Program recycling program 513/569-7756

NonTechnological,

. ) Sociological and behavioral research, Eco-
Socioeconomic &

L. nomic studies with pollution prevention issues
Institutional

Research Program

Anticipatory & Long | Anticipating to environmental issues, Eval- uating

-Term Research emerging technologies, Evaluating the effectiveness
Program of pollution prevention research

Identify and resolve legal mandates

AAR71e A1 A1z
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2l AlAEE oAFSIACt Esk Al ofidX] e J|FE(NEDO : New Energy Development

Organization)E . S8t H7|22FE LTSS YM5I2HE=E A7E O|FOALC [6].
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4% A2(Case Studﬁ')ﬂ L 2150 20, 0[2{8 XZE2 X=sH UNEP IE/PACS| 2
Working Groups, US/EPA/PPO, £2 ICPICSE2 £35}0{ 28 % cC}

ZHYE RXISIHA EHS M7 stois &#H 29| Al oUAHE F=st0{o}
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Ketone?| : Eco Plastics (Ecolyte) Eastman Kodak

Ethylene/COZ| : Dow Chemical, DuPont, Bayer, Union Carbide (ECO)

EIIHAH : Ampact (Polygrade), Princeton Polymer Lab. (Plastigone),
Bio Degradable Plastic

SAE 7HE A

0z
0= HI
g!_-_
0
Kl

Mo

M Z§ (PHB) : ICI (Bipol), MITCHS}, S Zri
: 0|= =54, Archer Daniels Midland (Polyclean),
Coloroll Y2|'-0|CHEL, Towa FT2ICH, AQA HIE oA,

St. Lawrence, Starch (Ecosta)

- CIER BRE . 9= 3¢ 7leY, 0)2 82 o7a

- &4 DEX : Union Carbide (Polycaprolactone), PurdueC} (Polylactic Acid),

22 S 7|=¥, Mitsui M7 3}8}

) AARSHY TEX N LA

- 22 4By SetAE 73 - By X AEslel 23 HEE
SH2Z of 6070 23} s|ANLotEl T, AD|E2518, OfAlO|FIM0] 5)2
Td=0o Uk

- 22 AUIEY] MY T|E BE 7|1F - MESENI|Yo| F ME IEXE
distels SYoR g8 24, MR o 97 ez FMEUen
0HFE| 8LAZE oF 202 Alg IPH|2 FA|

- 0= SRy, e ¥ x| 2ol 35 o7

2 27]9 BNE YHE 4 Us TS A

1) & 2 : 0|MZE 0|23} surfactant {2} (Kao A})
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Table 6. Summary of waste minimization assessments

Example of Waste Estimated
Type of Plant or S . Implementa-
Minimization Savings, .
Manufacture i tion Cost, ($)
Opportunity ($/yr)
Metal part R i artial
eta .p S educe primer partia 2997 2900
coating pressure
Improve spray equipment 8,529 6,000
Outdoor Illuminated ;
r' unate Use template for letter fix. 1,980 195
signs
Use mechanical fixation 5,280 1,500
Reduce paint chips 33,414 13,500
Railway cars & Retrain spray personnel 4,820 3,500
component rebuilt
Minimize overspray 2,143 0
B d Al ai
raze. . ar Reduce paint carryover 4347 2,790
conditioner
Air condition Alternating fastening 73,197 8,400
Bumper refinish Reduce rinse volume 1,098 10
Install filter 1,690 810
Printed circuit Reduce water usage 5,840 200
board Segregate acid soap 23,470 300
Recycle waste copper sulfate 400 0
Multi-layered Reduce water usage 2,670 250
printed circuit Recycle copper waste 1,090 0
board Reuse rinse water 1,270 650
Paint - Pipe cleaning system 11,110 1,600
manufacturing Eliminate mercury additive 5,580 0
Aluminium can Use non-hazardous wash 177,400 0
oI Bulol mat Azt ZMNS Sl 5% AISRS U4E Fisin Uen, ME
ofst HH2H Z2H sHAS i MIIoME M2 §5 MR = O|MES A}
S22, 0|IME FHE S 0|ME NI ASH, AZH, HEH L AE ME =HHZ=AM 0]
0] &Z2l=1 AT, E} AE0| ths Sol8t M2| 22 2= AZ0|L} ¥elRo| BH|
HMZENZ A= Aot
) &5
- OkZ2|F}A Al BALS] =420l Physostigmine SEHO] Al Aol

N-Methyl carbamoylZ|E& M SEHEE Sl= carbamateX| A=)
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Mz 31822 Sh= pyrethrin/| AFEA)|
A

=
=
- D|MEZERE Ea2|g A=x4 SZ O Avermectin®| 2HZ35}

o 22 0jMEe| thAt AEQl S EF (Streptomycin, Blasticidin S,
Kasugamycin, Polyoxin, Validamycin etc.)2] SHE& &=

- D] EH| Agrobacterium K84

3) MEM K A2 YEZEH
- 0|ME H|x{Ql Bialaphos J

- AlE HAAE 0|28 MXY 2! Collego, Devine

SASHO| th3t MM IR FSE SR =M (Green Party)olA B U0,
Ls HZE 7|= & 3|(JACT : International
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Figure 2. Clean technology program overview
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