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6.1.2 L4uU~mfim.n"d~quTso~aguquIu (INCREASED PRODUCT 

DURABILITY) 

wfiasl"m4diinaiununiu iniunislkiuduiu:u t.au f~5u r A e ~ ~ n ~ i  
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6.1.5 n-taawsru:fiu (REDUCING WASTE TOXICIITY) 
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nmlG'Zi :luiimn"m.n" (~euse)  
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6.2 n75nunaiimao~aurwkk~i9n"ib~m (Separatiion at the Source) 
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!~~U~LHI!J!C ui~i'as6oioor%~~~ern u i ~ w " a ~ ~ a i ~ o r ~ b ~ n ~ w ~ ~ u ~ ? o ~ b e J n ~ ~ u u r n i u  
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a d d  o 
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d 
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d 
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LLUU 4 64 
a 6  A 5 I ~ d  1 l%?uuoriumun-ia ipt:dnuarnu!ii ~aui;~~~wnsrniuddw~dow 
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Paper 
Plastic 

n7w4 6-2 ~<uni~ni+Ia~Ga 

EVE 313 



174 EVE 313 



6.3 %%&id (Recycling) 
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11afirlp (TOXIC SUBSTANCES) 

niafi i inwln5b~4~ij1isiwrr~~~is~unaiunJ~rn0u0~aeiit!r isro~"nata"t fill$ 

oi tnnudoT~niwt. rar i in isdu~bouaa$~i~n~u ~innauiltnau ~%rrilwin.aGugin 

anirwi t.:a~~uiltnauuo:Eumai~l~n4in"n naruaunisl%Tnqijfiwuwu6GaeJnisl.a"Tn! 

l i i i4a ~o;!'ir8nwiin5m.n"dia"n!iifi~ ~ r i ~ u t i u u o t i $ G r ~ u ~ ~ i s m i n i a ~ l ~ t . ~ ~ a " n ~  
d 

iitu ~ ~ n ~ m . n " ~ n J s r n s u & u a ' m ~ i j ~ w  riu inil j iu ~runmes uiosnuun' waiaGnuio 
2 rGm ainlnuL$'ia ms$inaiuarain t.rnrwuns PCBS lu$Gu ci-auuurlnrma 

orGatfiiniart.un<n~ff~lr~u~t.arw 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ < ~ ~ ~ V ~ ~ ~ ~ i $ i ~ ~ I i 8 ~ i ~ ~ ~ ~ ~ ~ ~ t 3 i ~ ~ ~ ! ~ ~ i n ' ~ \ ~ i ~ % ~ ~  wurruat.nA 
d &  d 

lunainuini;;l 2.5 viuriiu$u?ag ~r~u i tn ia~~~r~a t . t .uwbnosutun is~ ib~un is$au  

nsruaunis;lga$trt.~lmt.wa$~t!id~r~~na18~iit.~g b ~ ~ e J ~ $ i % ~ 6 ~ t n l ~ b b ~ ~ ~ ~  a+dl% 
~ i s f i ~ l u f i u imJne~  ~nisiltnauwnrno$sn uu6i;l 28 iYiu$udn~ ~td3rnouhu 

A' 
mr&a&~ 260,000 $u ~ a f i ~ i r u m r ~ a r ~ d i u a i u i s n ~ i ~ i u a ~ u u d s r ~ i ~ ~ a t u ~ w e ~ " ~ ~ a ~  

.rruuqii(uh!n' t.run1n~sin~iu~au~uw"uriiun"nu~o~~n~tnaudstnou6au 170 

n'u dsnn aar 200 iunnrijuu ~ t r ~ u r ~ ~ f i i ~ ~ ~ u ~ s n t . u ~ ~ ~ ~ r u u d a r a i n t . r a r s r u u  
dl mwif uaet.ilu~isriourt.5~ uunrnodsuita~nijriaudsrnouuaarrutnifi~lnasn!~~ 

d 
(manganese dioxide) rilwrvl?viilridamEnr~u (pneumonia) t.uot.~ilut.nit.w? l a w r  

'3' 
r ~ d i u ~ r a n u e e n ~ d ~ u a a u i n i ~  

d witai .anisnas~a~ub~tt iuw8n~r~1mt.na~l~l ibi iuaausaur~~r~l~~~a LW ~ n a i u  

dann5u dtiit.~u&teon$afii~un ng~uiulunis~!~n-daauarnAsnuun' l u d s t m ~  

mt y l s d n a ~ u d s r m ~ ~ ~ u l n ~ n ~ s r i i ' u ~ u ~ r u ~ ~ r ~ ~ ~ d ~ n ~ ~ f i ~ i n o i ~ l d  

nisliil'Bluue4iwan$rZu rn$otdiuoini~ rr i luhsnrl  uue4iwanfgtiinis1% 
6d w 

PCBs (polychlorinated biphenyls) ~&Binijnis~n~%Iisf iwdbbria ud&i w8nniuwnla 

PCBS t.nBnni1unein nart.dndnisur dou uur<iwand uunlsx dsrnauhu uit 

uA wainln dr3ildnRu&na~ Riudsrnau~ea PCBS dwuuinnii 50 ppm gtiu 
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4) nscmwaGnou q uonbniiooinns:mirtA 3 ds:~nn in'uri nsrniwm 

d 
ns:miwuauqvn ns:miwfiiqtai na:miwlio r~ams:mwnQ'roCluw' LDuRIU 

~~uim~wwn~:miwIu~s:~nar~iu$umiu~~uisuni~I~ns:m~w DsijnisI$ 
dY nsmiwbiu$u ~ulnrrwlms:~lw~orb~um~u!dii'ae~'Fmubwwna:miwbn~iuo:~nddou 

KibYywj!dm~ pnGi!dKcb~uuu: visn~i!dQm~2i?ui%nisbuin~onis~~nau da 
s, 

aaaaaGi 

riolviliimilru~iis$c~~ann*ounjftu us:oiniclvio!d n~hotun ia l i i~wmsrmiw 

n ~ u u i l d n J ~ d s a n i l y ~ i 6 ~ n d i a  ~duluds:~nw~~u!tiijuinania~ps"ds:~iau~~una"s~ 

 lala' la' ~ d u  uni nsrma nseiloc oanoin;sdaurinunis~ii.uuu~ac~n~uin riiM 
m u i s n a n ~ ~ ~ i m ~ a ~ ~ o  u d ~ o d ~ i r ~ ~ i  ' F M J I U T ~ I ~ Y ~ ! ~ ~ ' ~ ~ J ~ J L I R L  40 

hn%dr:mdnu ~ ~ ~ ~ ~ i ~ i i ! 6 ? ~ ~ d b b p ~ ~  ~~a:da:~w~nisina'w u in~nguu i  

l ~ n J ~ i n a i a ; u ~ u i n , ~  ~ijds:sunisni~~a:b%~l~lu~mii"~~~na'~u~n~~ilu~uuod~~ 

lunis~~un~awns:miwn$~luw'-11.a"bn J 'Fmuludasbbannis~~un~wwns:miwiibGuldbdoam 

LRuinrnisnr~uluniaPsew uecl6?uiiurinouvnuwiou5u 1rsi~ud9~liunim~ub"auu 
d 

na:mi~iib~u!dbdoam~ans:wuioiJbbam~ou ~wods:n~mwfiuinaaasuai~ bbaram 

n 'w~un isu im~~uhKy 

oinmisidd 6-1 orbku!~i i~msinia~in~~lu i~dn~bb~~:ds:~~w~~~ndidn"ubbd 

i~~ua~ril ln~~riin$uui~.a"bn~jb~u$u Inulu5 n.a. 2001 ds:~nwii lu~i luidhrwa 

n s m i w n ~ ~ u i l d n i s ~ a m R ~  91 =l ?oua: 52 ~ ~ i ~ & u n ~ u d ~ : ~ n ~ ~ u i ~ ~ ~ i b s ~ b b ~ d ~ ~ a d  

(European Free Trade Association, E.F.T.A.) %era: 47.8 bbarnn?~nb~ni s"oua: 44.4 
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n3:mi~wim8inbial~ nszwiu 1 <wwiaa in6u~~d3 ta~ im 17 6u ~ c s + o f i u i  
iueifinfiwo~aJPsn~eios%.a"bG~sn~s~~w~u ~ ~ o ~ i ~ n ~ : m i ~ ~ ~ s ~ o f i ~ w " ~ n  9 iT11mivY 
d 

~uon3miunaiu~~uuu: :  u a : h u i ~ ~ ~ ~ ~ u n ~ : m i w h ~ i ~ i ~ n d ~ ~ ~ ~ q i l ~  i i~s iul6  4,100 

kwh ioCu 7,000 nnaaou& 60 d e w ~ e s u ~ A u m s o i n i ~  aa t  ni3;lrtW a n ~ t m i a  

6os%.a"~is~niIuni~dan91ia~8nGo u 

nstmiuini31+biiuDu 30% l u w ~ a ~ a u ~ e i i u u i  lu.9 H.R. 1990 o~u5nil .a" 
n3cmiwuinZs 72 tTiwCu 25.5% ~ o d ~ x 1 1 6 ~  18.4 ~iuCuwia;19inn~tmiw3l~~Ga %w 

ql-=idntiunnH 35% 1w4 i/w~.a" 50% lubw~ms~u~woC[.a" 70% lue  ~u^sniij{3aumuuar 

nstmiwfis 2,000 nj1~15Gw ~ ~ a t ~ i u i ~ n 3 a u 3 a u l ~ d 3 : a ~ i m  20 5iuCuia3 IuYJ 1988 

20% yosvutnstmiu;nrio!rl~s~~u 

~ b ~ ~ n 1 b ~ i i . o  (Nort America) 29.4 42.9 

ql3dnriunn (Western Europe) 

E.F.T.A. countries 

European Community 35.1 40.7 

ql~dn:Ywssn ?prb$u (Eastern Europe 

U.S.S.R) 

naJ~ni:luuni~yw3ud3Rn (oceania) 24.8 31.3 

ai6uo bu%-̂ l (Latin America) 

&{u (Japan) 
d 

OW (China) 20.4 24.5 

Rest of Asia 

bbafini (Africa) 

ttd~an (World Total) 32.7 41 .O 
- 
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2 a d  w d  
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~qm~~ilddu~8ou~~ons:miwluns:uauni.r 
d 

~uni~ddds:~n~niw~unis~~~~~~uu:ns:mia~~i~m~im~uonatmil* -az$o~la' 
w 

Is~~iuii~~unisiI~uu:ns~miw~mniw~~~:~im aoo n ' w i o i u  ~ ~ a : i i x u u ~ i G m ~ i  

~r ium~iuqmaivln~~u w'lnns:mwhu 

nst .uauni . ru~~ns:~i~oina'~~!wd (Manufacture from virgin materials) 

inq~u~la'ww'jnns:miwlu~~~Guii~in~~~lG~uma:~~umui~in~~wli ~i iu lu  

-&&iin!u'LL~J ~.du ;m âdn'R (Eucalypts) M? o~( iwluuia~in l idau ~ d u  lGa1.4 (pines) 
w d o i ~ i n s ~ m i w i i ~ i n ~ Z u l u ~ i u  (cotton) ns :~ iw~~~ :ns :miw~~G~07"~~um~S"sn i~w~mn 

~n!oun"ob lu~u~u$inia~mni~~ar~ls~"lG~i~lu0onui6auvl~~luaiu~~ni~: 3"bi~naln 
P d PPI  W d  & 
aanis~n! ~ " ~ & ~ o ~ a a A n a l n a a a  : ~ n 5  n~:uaunisifi i I~Ym~e~o uumoduniwin 

d nsrmiwwna1~8o l~n"~ lJ i~we l~ i luG~ iuaa :~~ua  di~Guni.reLi i~do~~oc wiun:unsr 
: Y d  

uilu~us~uebaiiun:un3~ld ~vlBoM~d~Zuluuumenns~ nszmiw~3un& i iu~nn~~ 

im~dor i i lduv i~ i i n i s d i u r l ~ ~ ~ u ~ a u s ; l n s : m u ~ ~ o ~ ~ ~ " l n u G ~ m i u ~ ' o ~ n i s  lunou 

qnfiuuo~nstuauni~ n s : m i w p n h u ~ i l u u i u l ~  ns:muvl?ons:mu~~qt$i6au3~ 

k n d i a u a : d ~ ~ d & ~ s ~ ~ i u d i i n i ~ ~ n ' n l ~ " b & u u i m n i u ~ 6 o ~ n i s  n3miugn~nuimsin 
d n a : m i w d i i l ~ ~ i l u ~ ~ ~ u i o ~ n w u  rrn:ds:noun~:miw~~~~w"~~o~$iu~aums:miw~~u 

EVE 313 



n s ~ ~ ? w n l s r r ~ ~ n s z r i ~ ~ l n a " ~ ~ ~ ~ " ~ ~ ~ ~ a  (Manufacture from recycled materials) 

n i s ~ I a t ~ a n s ~ m i u o : i i ~ ~ n i s d ~ ~ m n ~ i a ~ i n i ~ u  bunisii 
Y ns:~iwinwu:ns:miw6aunisLji~~ums~6nu6au~isr~lilihSmr~a~Gu yu:ns:aiHin 

~ ~ ~ R ~ ~ L ~ ~ ~ ~ J ~ ~ ~ C ( ~ A U ~ I P ~ ~ ~ % M ~ ~ ~ ~ : O ~ " I I ~ ~ ~ U L ~ ~ % O U ~ ~ ~ :  riinisiiiindrdur6au 
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2) ainni$u s?ugs rmnmgon (catalogues) ~ds%~uieruns (sales brochures) 

~~a:banaislfigllwrui 

n . i z m i a r i i a n r i a s d ~ n ~ a ~ ] ~ ~ ~ n  nstmlvais: LLR: n ~ ~ n i w ~ ~ Y l n 6  (Thermal fax paper) 
dcr 8 ns:rnanun?uwauuasi~~~~ii~inas611fi1"11n~s 

2) udurlauvia~ae~vns tliu dvisqu-iianIn~~an (Chocolate) 

4) ndasAwdi (Pizza) 

5) dfjGu 

6) ns:aiw~~a"n 

7) ma%svio$uuuu5s 

8) do!; 

9) ndas!i 

4 s K a n i ~ n . r ; ~ l ~ ~ u C ~ d a ~ ~ ~ ~ w "  (Newsprint Recycling) 
A 

3miwnrsu~  u6~~'ia~uw"&a~niauer: n~:~iuui?!9n& uu:ns:mshuwus 

iiuiqin~CsZafiuw" 13 ~ i u G u u o s ~ G ~ ~ a G u ~ % u o ~ u ~ n i  ns:niwfi~~d~Ga'iofi~~w" 60% 

G i ~ h ~ i n ~ ~ n u i a i  & ~ u n ~ i u & a ~ n i s n i s ? I m ' d s ~ i ~ i l u o r i i s ~ ~  'buo~u5ni~singiluiu 

lunisi!.lc n~suutnsrniw~ri~iisGuw' nJ)~uiu ' iuni i i ran~~~i ' i6~Aunaiu6asnis~u:  
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a~ni~ani.sdn7%1Zbbn"a 
d -  3 

luoruini~iniarii in~~n"aaupn 9 f l d a r u ~ o r  13 kugu  b u u - ~ u a u n ~ n n u u  

~ a n u m w u r m i a 7 n n i 7  7% iinnjgnilan~d~iluuim6m.n"datuior 12% ~uda:~nnt$qu 

m u i a n 5 l a ~ ~ a  rrn"al8 50% 

wu:r~nl?a~u~.mli~!d'b.a"wao~au~~ (Bricks) rra: w ~ ~ ~ i l u ~ ~ ? n n n u u  d u n i 7  

"Glasphalt" b~uiauwwu"uodrb6an"~l r b o a g ~ 6  H% ~~aUwwu"uodbr6a 20% WaiU 10% 

naan 30%,LLBZ Gutu 40% ~ I ~ ~ . ~ " L L T ~ ~ U R L ~ J ~ ~ I ~ ~ ~ H ~ ~ ~ I I . ~ " ~ I U W ~ J ~ I ~  L L R L R F I U I ~ ~ W  

u1nni7~oti1un"ana'u1dn~ou 

d%r~6iaosni%~iiwastlYa (History of glass) 

rrri? r i l ~ i ~ ~ d l . a " ~ ~ ~ I ~ a ~ n " u 1 ~ ~ ~ n u ~ ~ ~ e J " ~ i ~ ~ ~ ~ 6 i I ~ l a 1 o r n ~ a  uyueJ"jnla 'uni 
& a u c i ~ ~ u 9 i r t ~ u  (Phoenicians) u 7 a u i u u i n i 1  5,000 fl &:;1u<ia1a;id6 

A' 
(Egyptians) ~ ~ u ~ d a : ~ w ~ ~ n ~ i ~ ? ~ n i a ~ ~ i ~ ~ r i 7 " u ~ ~ " u ~ ~ ~ u n ~ m ~ n ~ l ~ n d i o u  n 7 5 ~ d l  
~~6a6auiio~ilu~a'nn7a$wim"uanrrn"a lu.dadiouni70Ad7uu7 ns' lnn7a~il7unil6;n 

wi3lu1~nnQnIwn1awEa"uan~laa~rr6a fi1l$n1awimuanuiia'b6aamr~arr~tpn i3wyYu"uan 

rmiin7il.a"uaa?rndaoddu 0~nia~u~Li1rln5i~"uai~u~naiu 

n 1 3 a i i m u n i w n i . ~ 8 ~ 1 a ~ i  (Manufacture from virgin materials) 

T ~ ? W  ~ ~ a ' n ~ 1 u a ~ ~ d ~ ~ ~ n 1 a ~ ~ a ~ a n ~ ~ n " a d a : n ~ u 6 a  LI na7u'b$%ijni (Silica) 

I a n ~ u n a  (Soda ash) a.a"m?nnaournaa r~a: f i u d u  (limestone) I ~ ~ d u n a 7 u ~ ~ ~ d  
i i a~Sun~aunr rn i l$ r i Iw  ~ ~ u u 6 a  (cutlet) ~ 8 w ~ a s i ~ ~ ~ ~ u d r i ~ ~ ~ ~ l u n ~ c ~ ~ a u n ~ a w i m  

A &  o, do, r ~ i i a h h n  d a u w ~ u d u  7 ~.a"Gauu7n a~"uuCuaGn"uo~~rnanmo~n~a 

niaw8wvanrrn"aecffin~awaudawda:no~lr~unc (Batch) ~ o u b ~ ~ b m i ~ w ~ o ~ i d  
o i o ~ u n ~ ~ r a e v l a o u d ~ u ~ ~ ~  1 . 5 0 0 ~ ~  ~~n"agnn~ou6a~l~~1~~a'a;nd~~~~~ndao~fiuw"r~aifiuw" 

(moulding) d n u m ~ ~ f i n a o u a ~ I u u i f i u w "  ~ i l7rnn7~~%7!d&gnun"anaa~  (globules) 

n a ~ u d u u a n  uri?diod&fiuec3q 7 L L R L ~ $ J ' ~ ~ ~ ~ I I ~ J  ~ i i ~ " u a a ~ ~ a n a ~ ~ a u n ~ a c i ~ ! d  
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f I l 3 ~ 8 ~ k & ~ i n T d q " % l % ~ 8 a  (Manufacture from recycled materials) 
a d d c i  

yambbarLn!onbLnanbnuaausauui~in?unis5!vm$dZu ; n R l n ~ ~ u n n j u ~ ~ ~ ~ ~ i u  
ad 

IubsdaiuiYn~~un bnugnbbunoonb8ubbn"al~ (Clear) aan'aQimia (amber) bbw:bbcab%ua 
ad d a d  

(green) niawrunanuauondi.s~u;ninnisdiuds~mniwaua.37na:uaunis"om& q q 

Inuiinisfiimaiu~rain ~iimidbbdanda~u biu I~H: wai~Gn bvsi~ng LLRZGU bbar 

un~~6-a ari?d;nunuh~rgnii j l l l~~bs~mu~l%~~~adaw~mniaueuni nisw'inuhdlG 

?mniw~od~un'unmniw b~atfiuim"uodb~n"aun n i d % ~ f i u n  ~i~$~iuisnds:nf in an 
u u 

wk~iuaa:4auds:nGn~?wuins nd~niruo~u5aun~i"bridsr~umamq~u!~ 1 .I n'u 
~ n a i n n a i  u ~ 1 - 4 ~  wadfiiaps"b~n"a~~uniau~uss~ 

ad 

1) unibauiaqnitdl 

2) ~ n j m ~ i ~ n l i i n i 7 ~ u i l ~ ~ ~ j l d  ~ 4 i n ' m m f d  (Infinitely recyclable) 

3) ~ m i n i u i s n f i i l G ~ a i n ' ~ ~ a i ~ ~ d ~ i ~  yuin n%"n 

4) L L ~ ~ ~ ~ J ~ ~ I I ~ ~ ~ I M I T ~ I ~ I U ~ I ~ U ~ ~ ~ ~ I G ~ U  rri;?sa~iG~dd u ~ l n l  

~~n"a&1iuian?lab6alC 
d d 

1) ~anbb6aIB %ilFI78 l.bat&.%ua L ~ W  LR1BdFIU (soft drink) ZlLd b$ b i U 5  

2) ~~fionuni$~vlan 

3) uanuflPi[ii~m$o~d~~sN 

~an"adlaiaiuian?lar8al& 

~~niddwtdoulainuisn ~ i l d 3 l ~ 1 m d d l ~  n.1sduLfieu~8nu'sudsruim 5 n?uia 

& r~uubriibn?u~ 10 bQd ~ a a f i ~ ~ ~ ~ m ~ i ~ o d ~ ~ a ; n [ i ~ ~ d ~ n ~ u ~ d n ~ ~ ~ ~ s i e ~ i  
a d a  w A' qmdvaaa~ ucadlrj~vuisnirv~~wInun~u 

1) nse~nYIi~Gv41~ ~~ae~~n"ans:lnsnt)u6d~~nn 

2) Heat-treated glass bdu Corning Ware, Pyrex or Vision Ware 
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3) ~~nYafiiTnu1~I (Light globes) 

4) uam.?ukia (White opaque bottles) 
P Dq 

5) ~ ~ 6 a ~ ~ ~ a ~ d ~ u ~ n l ~ b ~ a : ~ b l l ~ ~ u l ~ l a  (Laboratory and medical glass) 
0, 3 

6) ~~n'atiiumn 6aun~:auas LYI~I.%& 

nmaR n7~1$&:1 (Reduce Reuse) 

ni~~m~~anuui~~~~ui:a~luni~l.a""~~am~~n"a~era.iiilsj;amni~l.a"uam~~n'a L ~ U  1% 
a" 

.aowxrraGarna 1 ii'banTu ~~nud~:4ouam~u 500 rnl ~ ~ e ~ o G i w a l a . i ~ u i ~  2 ~ ~ T L L W U  
2 

ni3Tausaim 500ml 

u a n a ~ a ~ u ~ r t l " u n n C ( n n l i i n ~ u u i ~ ~ t l d ~ ~ a u ~ m ~ ~ s a n i a ~ u a ~ ~ ~ ~ n " a  uri?qorrnw 

A7 !$bbfi blfi4~RUg w ~ U ~ ~ ~ ~ ~ ~ ~ ~ $ ~ H B U ~ ~ ~ ~ ~ W  ~ ~ ~ 4 l s " ~ l % . a " j l ~ ~ 0 9 ~ 1 5 ~ ~ 1 9 ~ ~ ~ ~ ~ ~ 9  

n s ~ a ~ r n s ~ l s ~  (The Recycling Process) 

1) ~auaau~an~~r i?~inGi~d~asa~~saQua~"~aw ~~uuamla ~ ~ i m i a  BLGU-J 
2) Km~~e~nuamIsa'bSsKmuernuu: 

3) um~brh~4ls"GusaimGn 6un cuIIet 

4) ~miuw ~8u~mq~uni~er8~r~n"al~aiSc.asaw~~~ d i ~ i i u ~ ~ u i ~ m i ~ e r i ~ d s ~ ~ a u  

5) L L ~ ~ ~ ~ ~ ~ ~ ~ W L % Q I ~ L ~ ~ U W " ~ I ~ ~ L ~ ~ " U ~ ~ ~ ~ R ~ ~ M ~ ~ ~ ~ ~ W ~  
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waia6n (PLASTIC) 

wwiwSndnaiu~~<i~~ss 6ui-1 l in~nLu7 nun116 l.a"n"u!uln3~aP"J!$ uarinaiu 
4 unn+ann ni uan? ws~dnun%c~iu71.a"bbnu!~ naznlw ua:-irrqlnn: l.a"Gurio LEI: 

<d c rnaI~cluBu 7 ~ilo~uiwaiainriiI~~iimwim~m6~n~~u~iw weiaSn!liaiuianiou~aiu 
0.a d 

!6~6alu!dlltnsu waiaAnriilnwun~unq~~~snw~]~ifru!dd~:uim 30% ~de i~Bun '  
W d d  

i inunu Lw uc 7% 0 4  9% bb~:ujwuilnaml~!jlJnia~ianda~~~1~!~un~u~cn~u 

rwai:niaua6a.lrossnum %~lu~m:$vugsuiadnau ~ri~~~tGacn?aaiuian w~d'?a~im3!6 

30°h loluduims ~ u ~ q u ~ c n a u ~ i u ~ a n a n ~ ~ ~ i m a  12% i s  21% wa~~~nda~Jlun:ba 
* W  ~ilu~umsiuaa:aiuisn~iIn~ma~eus~nFi?uuu~iu!n' 5:,gnidu 7 C/~~nilinmzu2unis 

w i ~ w ~ i a B n d l . a " a i . r ~ n ~ i ~ w  n ~ w ~ m w ~ i ~ ~ n ~ ~ w ~ n ~ m ~ ~ ~ b m s b ~ u u  LCIUT~?WU LL~:I~Y 
R I ~ ~ ~ ~ ~ ~ ~ I ~ W ~ ~ ~ W ~ R ! R ? U ~ ~ O J W R I R ~ ) ~  ~ E l 0 ~ 3 d ~ i 3 i 3 ~ 5 ~ 1 ~ ~ ~ ~  

(chlorofluorocarbons. CFCS) ~ i l ~ ~ ~ ? r i 1 r n u 1 i 3 ~ ~ ~ 1 ~ . a " ~ : ~ ~ ~ u ~ n 1 f i  luilil~Uii[.a" HCFC- 

22 n% wuLnu (pentane) unu CFCS &!liri~slu&lnlru ~j&nis?!micw s i ~ t n  

ri1lGbbriSynl!' 
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d-iriG~uni-iwiinnai15n (History of plastic) 

w a i a 6 n t . ~ ~ % ? l V i i  d.irG~$nu Alexander Parkes lu.8 n.R.  1860 bar !6?u 
d~ d d 

na iuGe~u lun i~ l . a "~ iuoe i i ~na " i~ua i~~~n~ud~w iu~ i  finial.a"uinnii 1.5 ~iuKulu3 
n.ar. 2000 

nszuartni-iwlinoina"m~6u (Manufacture from virgin materials) 

w a i a ~ n ~ i i l i n i ' i ~ u ~ u  iiir ~arr i iPMiu  ~ ~ ? ~ u ' ! u ~ I ~ w ~ ~ w P I A ~ ~ ~ ~ ~ " u ~ J ~ ~ ~ J  

o i n h ~ n k u ~ l m s t . 8 u u  i ~ a ' i o a i n n i 3 r w i 6 ~ ! d ~ ~ ~ a  w a i a i r i n r i l d w l ~ u o i  i j ~ u ~ a ~ a d ~ i a  

~ B o u i o n i r ~ i l d u ~ a ~ s u u i n t ~ n  G u n n i i  Monomers I~~i~uo%w2imlwniaur~rii~un 

an iw  ~ i u  ~ N M J J ~ ~  naiu6u. ~~atl .a"$ari~d~fi?~ibawir  ~ i l ~ T ~ w G ~ u o f l u ~ d u o ~ ~ 3 ~  

M%WJLS%U (resin) i l i l ? h ~ w a i a A n u i n n i i  40 LLUIJ~/LL~~B~IJ ln~~@-iara~~ilrl.a" 

ais~n~~~udaudsrnou#ii~<u bWd0riiau.n8~~u~~uni~b.a"~iu~o!d n i s w g m w a i ~ $ n i  
* 91 

~ u m o d m i s w f  mHlu$umau~d6 

I) wc~ra:~ijn~s8u;n~anuhunaiuiowl$ioudi 

2) ~ a ~ d ~ s u ~ i u i s n ~ i o ! 6 ~ i ~ ~ ~ ~ f i u w ~ ~ T G m i u ~ d i i ~ ~ G o ~ n i s  

3) ~dsu ln5m.n"~5u&a~ !6~di~omiu$oioonis 
dPCl ua~nisaniuiinisio:~ioeJ2im~m.n" w a i a i . n ~ n 8 n L ~ i ! d ~ d ~ ~ u ~ ~ d o ~ ~  

n 

(injection moulding) (ha?~bbuunfio?m? bi1.4 &u ?~otb~iubn"n mn$ndds:nouilu) Uuu 

v i i o % ~  (extrusion moulding) (~IM?ULLWUW a i a l n  d o  H R O ~ )  bbar bbuu$u Wbbbflu b h  

(blow moulding) ( d i a i u n i s w k u a n  bLa:;nn&) mn~nnseuaunisw~m~u"b.a"bunisw~m 

L ~ U ~ U  nlm KJ 

n-iruauni~wlimoiniaq"aT%~8a (Manufacture from rt, ~c y cled materials) 

waiw~ndauuinaiui~n?!rb~a!6 rb~!naiarrmnii~~~odbn"u~ausau Gnrrun 
d 

A i n - a i u ~ r o i n  ~~a:kuns:uaunisd; ~ i l u a u m ~ l u n i :  w a i s l n i l i n q u a u n  

~ i ~ i s n ~ ! r ~ ~ a ( I ~  1 0  PET ( u a n l i i u )  HDPE ( 1 1 m X w a 1 ~  LLaruu) Vinyl (v) ( u 7 n i i  

~ala.Qi ~ ' m u i )  

wai~ln~n-rausau~~a~6ninuunniuairnvo~lni~~~ni l n u n ' n ~ r u n m i a 4 K n w d i  

d s i n g  ~7ini~lin~ilun'nuaiu.o8n ri~n$u!dk13JJiubilueJ^amii 2 i ~ 1 1 m ~ 1 u n w d  6-5 

n s r u a u n i s w f n $ i ~ i l d d ~ ~ %  
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w w 

ni3~mn1-iuuch uiluo~ns:uaun1~5l~n~~rrw:n1f1.a"~1pa'u !riln'rii~i-aln'jiu 
d ediad~n ~ w n r d i  wa idn i j~s iudmnn ~~acauia:d~ernnGa~~in~:uauniswrrnnpii~ 

niiluniirlanic d.rcrnnue~w siainduini; t imaf in  do 4 80% umw sintindI+Iu 

w'ian'mflwn'atslain rdu w a i a R n ~ w i r o ^ b i u n a i % ~ ~ u ~ r r p i , u ~ ~  (High-density 

polyethylene, HDPE) l i c u u a  n uu ~ ? e  1~;  ro%iurn Law n i  rsn (polyethylene 

terephthalate, PET) r~u~lanzidu vanf ; i~ ln~uuuin~~$  n i 3 u u n % i i n u e ~ w a i ~ i n e J " ~ l i  
a i a . I i m ~ i ! ~ ~ d o ~ ~ n n ~ ~ ~ n ~ : u a u n i ~ ~ ~ ~ ~ n ~ f i ~ ~ w  ~ i a ~ n l ~ i  w s i ~ ~ n d ~ i i i % u t i a  u 

uo~muu.'&lJ!dis:y~y~nwd rii1ll'n13r~unrilu!d!Guin w aialnaiin lwPnaln?u 

(polystyrene) dpnaun!niiI~aiu~~n~~'b~!ar~n~nu~ir~u~nS~uIuna:uaun~~ ~ 3 s  
lrssiw?!ban&w a i a h  
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luotrP3niyn 7 dwuuu:lavl-nil 15 5iu6u luf iu im&i lu 9%untuu:gu.au 

Iaur i i~ l in  iI.mlaI.sill3:uit-u 14% un~uu:Ia~: 64% ~ i l u o g ~ ~ i i u u  lusou 50 qddiu 

u i i m ~ ~ u u i n n i i n ~ m ~ ~ u i ~ i n n i ~ i ! ~ ~ l a ~ n i i n ~ l i n ~ ~ t j i - ~ ~ n ~ n n h  ~ ~ i i ~ ~ o u ~ d ~ ~ u  

mu~o~w~n~m.n"fliilino~~~~uuui~innis?!a~~ n~s~!anite~~biiuuri lunioLiidd~ 

luna:uaunisirada~Gadilinl.a"w thiu!dfli b i d  5% lunisnaouu orogii~iiuulnn% 

~ t ~ ~ k t i u r i o u n i i n i ~ d ~ z ~ n " n o B ~ ~ G u ~ s i n u i  (Bauxite ore) nsc i l o rog i~~uun i~  

55 wlwhuns:ilot (0.96 hunir) gn?!a~Wa f l a ~ i i s o ~ ~ ~ ~ u u ~ d u s i n  61% lug n.R. 

1989 L ~ W  63.5% lug n.R. 1990 L V I G ~ ~ ~ ? ~ L ~ L ~ R L ~ O W B ~ ~ ~ . ~  nstilod~nsni-~~ilucnia 

riiin.a'u~~nilotni~Guri~u~:o~in1snaou2u~ni niislanf;r ~ n ~ n ~ d u o i n  5 ihG~u 
nariloslud m.~.  1988 b9p.b 9 ~ u ~ i u I u 3  m.g. 1990 ~ ~ n i d d ~ : i i u u : I ~ ~ z I ~ I d u  

ns:uawnisw'lmlo ns - i l o~  snuun' ! d n s d u $ o ~ n i a i i w ? n i ~ f i u  ~ n 4 o ~ ~ n i i  

~ns ta i i t~n i in  ua:qdnsmyuvli% 

darQun~n1,~8mtcr~n (History of steel) 

~nEnl6~nriluil.a"~iuluCl n.a. 1740 l u n ~ i t i ?  n.g. 1800 snwbruibflunisl% 

~aiinuuinlnd ~ ~ 8 n ~ n ~ ~ u h u l ~ n l d u ~ m m n s s u o i n i s o ~ i ~ n i i ~ u a i t  ds:Gwgn u 

Durand 3 n . ~ .  1810 bba:niaw~mn3c~od~aubLsssiunuwinriau~ n.R. n.H. 1800 

n i i~s in~uwlm,&u~n~n~~na 

nartla~ni5IG'w krQo1a"m6!~tl1p9ai (Manufacture from virgin materials) 

~ u ~ o i n ~ f l i n i m a n u ~ n ~ n G a u ~ ~ i u a " ~ u ~ i n r i l u  Puui~nln ~atGuiulu 

r m b w i  bn~n~loii~dw8~1b~ubn8nn~i6auns:uauni~w'l~b~8n6auoon~b~u (oxygen 

steel-making process) 3:niitnlzuaunl3 ~ ~ 8 n ~ i n b ~ i b w i ~ ~ n a i ~ a " o u d ~ : u i m  1,7000 
V 

oc Iai%u~niin 20% ~ i i o n a u ~ u ~ m c l ~ i j  IunstuauniswGn~niin~auoon~~iluAbn111~~1 

~ r n ~ d n n a o u h i a  f l i n i ~ r i i i n d a u ~ ~ ~ ~ i ~ n ~ ~ ~ a : i n a i . r : ~ u u n ~ n i ~ u o u l u ~ n ~ n  

~ninnh~ioinmiZ~~snnsnGnR' Inu~nw~nGngn~anulmulvlAl  uhndol4'~9u~~ciu 

n~ori i Id~i ioniu~di i~d6o~ni. i  

n ~ r u a u n i s w ^ R m ~ ~ ~ n ~ u u o ~ n ~ ~ s u ~ ~ ~ - ~ ~ ~ u u n ~ u ~ n ~ n  bdo~n~ou6i~n.[u 

EVE 313 



6 4 nsru.lwnlsrcR'~bn~nPmua$b~ans'b%b?a (Manufacture from recycled materials) 
d nsziloo~n~nd~n"uaa.uaauain~uau~~iinia<~;1~~unw~a;l;liu~im~~unuu: ois 

~ ~ u n ~ a u ~ ~ a ~ i u n p b  Y P T O L ~ ~ O S L L ~ ~ L B ~ L ~ E ~ ~  iin13umZmis!d$~la~;liuwGs$i KJLLR~J~U 

611~$ 6-6 

1) na:i lo~~~Sn~iuisnwGnhU 

2) i i i n i a i i ~ ~ m ~ ~ n d ~ n ~  ou!~ ri i !d~nu~unaru-~unia~lw~nin 

1) n i a n i ~ ~ m ~ ~ o u r n S n ~ ~ ~ : i i n a i u ~ ~ o i m ~ ~ ~ ~ o i n i a ~ ~ ~ t a ~ i n  

2) ~n~ndriinaiun: o im i in ia~m~~un"ou i~ !du '~~a; l ; l i u r l i~~  y n 

3) niarii~mtiy nRiu~'nnia~~~~~wu~nSna;llu~i;l~iii;l~~~~d~oun~:~~n!~flia;l!nJ 

4) ~Aana~uioul~ i i~ l~nind; l  1,700'~ wnu~urninduj!aj!m"b.a"aiu 

5) naou~ilu~nbnvldoa.a"~z~~l Basic Oxygen Steel i~or l i~mm?uou 

6) ~nSnnaou~w~G~~uw~a<bu.M"wiunuu~ 
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dsrRwo~ni3'1LzgPriiuu (History of aluminium) 

ln~:orgO~iiuuiinisl.a"n'uynn?a~3eu o:gG~iiuu~il J ~ ~ e d ! i t . ~ ~ o w n " ~  L M B ~  
woo~n'de.s uacwotuns 0 n i s 1 a s r g ~ L ~ u u & ~ b d n a i s ~ 1 t $ a a 9 ~ 6  19 inisl$win1,9u 

nsri?os~n%sduuina'i 20 3 
~~lrdsluu.ia:gii~iiuu (Bauxite) ~(~YuIR~M~wYIu~~~ bw w ooabmab; u L~U^RULL$  

Ci~quiwinnr~i j~i iuu usriini319~uuindsi'u Iusoa~a* i~ iu i in i~nGu~~i !G 53.2 Riu 

& ~~n:wiasrgii~iiuu!n' 1.7 &u$u Zu9 n.n. 2001 

n%z~aun i%u~m (Manufacture) 

K~nqauaznriAui (Refining and smelting) 

~ru~~i~iluin~~uAI+wttnergii~iiuu Zuuiud' iu~dus~ergD~i iuuuon!aA 
(aluminium oxides) ~~8nsen!an' (iron oxides) LLariu 1 r , k ~ ~ 3 n 1 d i n i s i n  erg~ul  

ns:~~unisrii~neon~b~uoinergiiGibwde~%bii~e:g~b~uu~l'.~w~ er~ii l i i~nilow~ui!d 
d dWOl d 

&~~3uaneen~LOuwgrnM~i~s w%~u"iu sodium aluminium fluoride l i l~wpnluao 

cryolite diounst~~a!vl4i~d'i!d wau fl i ldsenQ~~usenoinsrg0huarriilri~iin~ilu 
lan:etgiitQuu 

w$sbaaashu (Casting and rolling) 

o:2G~~uu.uiqn&do~d~ilun"e~ cliosiolii!~lwnun'uba~r$u tdu BPnou 

(silicon) !n'w8aii'mwqni Zie &so u6 (alloys) rYeu~a~rChlde)-i i~dt.~uas Iun3:u3uni3 
dY 
u n : g ~ b ~ u s b ~ ~ a ~ i u b ~ ~ ~ s b m i b ~ i b ~ ~ ~ i ~ n ~ b n " ~ b b a : ~ s ! ~ ~ ~ S ~ ~  ergib~uu~va-qnnij~ 

Id~ilwriuugnuinn' n'ou~:g~~iiuuniuisn~m~"%e~ul~~~~~u~:~a'isgnn~saesgn~wd~win 

lg~i lu~iudnau'  r i e u v i i m ~ ~ n k ~ ~ d u ~ ~ ~ ~ ~ B u d 3 r u i n a  5 0 0 " ~  r i~h in is~n i iu& 
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n s ~ ~ a u n i s a l n o i n o e ~ ~ ~ G ~ ~ ~ ~ I ~ ~ ~ a  (Manufacture from recycled materials) 

ns:ilnao:piiriiuurfiu4au4aurrs:I6Q~lni~6mun Ci~iYmailurYou riinisuuia!d 

&l~aaiuwi?m pnilsu~$i$rmiviyu (Rotary furnaces) ~ e o u n r ~ i i ~ i u u ~ u ~ m v i ~ i f !  

780 OC inviie %L&.I,~~U Gi~dwPamn4:ilo~lw M ~ ~ J I ~ ~ W ~ A R W P R ~ ~ U ~ ~ U  7 < ~ L ~ ~ P I J  

Iuniw6 6-7 aaa:itumou~ait' 

1) ~ a u ~ a u n ~ ~ i l o a n t p i i r i u u d a ~ d ~ a I ~ a a ~ u ~ , n  7 irc 
d 

2) n : e i j ~ i u u p n ~ ~ u n ~ i n ~ a n : $ ~ ~ r ~ a d u 6 a u ~ ~ ~ a ~ ~ ~ ~ u ~ 5 n  Lmnarrun ' ~ d d y  

Current' 

3) n~:ilncpnGun'nrilun"ou;nf~i~[n" da!d Ujr~irwi 

4) M ~ ~ ~ ~ ~ < ~ ~ ~ ~ ~ ~ ~ ~ U B J ~ P ~ ~ ~ I M B J , P ~ ~ ~ M R O ~ ] ~ ~ R I ~  

5) ~~ninnot~iiriiuu~sausalu~ru~]~~~l~r~un"nu 

6 )  l i l r s i<nwr r i j e~dw~m~~m~~6Mbo:~ i ib~0ue in~d  

- [31 nind 6-7 n~:uauni~~Iir.rft~o:guru~u 

U l d  (RUBBER) 

d Zus~uiniuiaanuun'rriinii 2 wirrjiu~iiu~nGaruorruma1qn141.a"~1'~ uard 

LLuaIriuii~:riui'uailu 240 wirfiuriiueisa u i ~ ~ n  uu6i2n6auli?mpn sa~unu v i ~ s  

i1~naul;ruvl~uR~nau rwiriirnu f i o l i i ~ d w ~ u ~ ~ u o ~ ~ ~ 6 ~ ~ 0 ~ 1 m ~ ~ u 2 a n u u  niaosni 

n i i i a u i ~ ~ i ' a i j ~ i ~ l 5 i ~ u d ~ a  r r a : ~ ~ u n h r i o Z ~ r i l i i u a ~ ~ d o A a a a n $ n u  Tnuaawi:hu 
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u ~ f i w w i ~ a i n ~ ~ [ ~ ~ u ~ a u i ~ i n n i s ~ w i u ~ ~ s n  u u i  n s ~ ~ ~ a u n i s ~ I s l l n ~ ~ ~ i ~ I v l i ~ ~ u n i ~ o o n  

daimmariil~vli~~dnriiauinri? n s r . u a u n i I n o ~ ~ f i n u a f i w n ~ ~ o i n i n n ' s o  
w 

uafim~Gi~wnr1ijini~bwivl5a1.a"~i cn~.muu&tgnGa~B~u~Kiuuia~Bn L L R L L ~ ~ ~ U  

' l w l 8 ~ ~ m a 5  (polyester fibers) 1-.qnrihuunoansi?uw saabn~nnnui~ar~ea~nbbun 
a d  ' 

huurj~mln u ~ u i J d ~ v l ' ~ a ~ . - w a u n i u a i s m u ~ w o t l u ~ a u ~ G n ~ s ~ a n ~ u u a ~ u i ~ d i ~ u I d  
a d w d  ~d w naunuLwo~vlbaa~eio~u~uba~aue~ulJnia~~ia~n nisFIu~aniwuiJ~aunssua~aa 

d La' 
niIu6 (vulcanizing process) w~utl i~~ri iAuuid). l j  vliaw~1AGn LW adudaniw 51lg 

!6wiw8ahGidsrnm n n i u o ~ u i ~ ' 1 ~ 3  7 dseuim 65 ~Bu6siatlou6 ~~nt' lwij l~aAiju 
d 

(polypropylene) sim aid 68 ~5u6 1 i v l i u n i ~ l ~ n 6 ~ q r i e i i l . a " i i  uoin 30 ~ Q u & i a  

dou6 ($600/ton) 

b$;787flWl7b~7 (INCINERATOR ASH) 

u u e ~ u r n d u ~ i i n ~ i r a u a 5 n ~ n ~ w i T i ? u ~ ~ i ~ ~ ~  rn i~n~alnnn isr~ iuur  6,000 ii~ 
7.000 GW~WA ~ B U W A ~ I I ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ I H ~ ~ I ~  dseum 10% Iaul iv l r inr i lu~ni~au~i  

n i s b w ~ ~ r a r s a ~ l s a u f i m u s t . u ~ l n o m z n o u ~ ~ s ~ ~ ~ i a ~ m ( e l e c t r ~ ~ t a t i c  precipitators) 

scrubbers 'M%?;ln=inJ (bag filters) br i i rvl~annnisbw~~vl~iau~n~b~ub$1"in~n (bottom 

ash) 90% sinrnsrwiIvlu~uiaunis~wi~do~~u M?O~?U~IOJ n i n d ~ n + a d ~ ~ u n ~ u  u ~ t i i  

riautlsensuuac Ian: uni ntniulanr (slag) nsrmadujIilnrYld ~YaInri~iinlinu 
u d rn lmvl"Rds rne~6au~ i~aOn~T6  nindrn~oeinrmi~wi 1.000 deuhewufianruu7a 

'In4 166 deu6 rriu aan g u ~ v l ~ n  aerhriauuiltnsrast rinriauua~Iavl:nrJaua~:w~l 
du 30.5% ba~~i~$nuosnin~vl~o~inbmirui duun'a 50% ~m u$in~nuomin b ~ 8 a  

QI~LW~LWI n ~ s ~ ~ u n l ~ ~ r a o n ~ i n n i n ~ n d a ~ i n n i s ~ ~ ~ l u ~ m i ~ w i ~ e ~ ~ e r n l a u ? ~ ~ ~ i ~ ~ ~ n  uun 

I 6  75% ~ r a t ~ ~ v l ~ o ~ i I ~ 1 3 s n a ~ ~  

nlnrn"nelnnlsbwlal~'1.a"~~~a"~qdnn~uvl$uil~n~u (Landfill cover) 6unuulu 
2 A 
w u n n ~ u l l ~ n ~ u  ri~uwnuluGruu6 aa:riauw~ulunisTioa5i~nuu iauuauuo~Gunuu 

n i n ~ n ~ o ~ i n ~ ~ i ~ e r ~ d 9 % 7 n 6 3 ~ u i l . a " L v l r j  ~~at l .a"& ~ . - ~ i ' I K a m f i u i m n i n ~ i n ~ m i ~ ~ a ~ G 7 I d  

8sna'~ nisGin~uu~~lanr~",.a"~~~j~~inlunir~run l % m r ~ ~ n s s ~ W d ~ ~ a ~ ~ u n u ~ i a w a ~ n i n  

b i i ~ ~ ~ ~ i ~ i u ~ i l u ~ q w ~ u ~ u n i s r i a a ~ i ~  unu~u~uuia~Aa'I l i i iamw~aiius (manism: 

nonui~e~lnn:~b~uaaa'au) uclrni.mm% (solidification) 6 a  isfuninbn'Renn~mhtl 

n~ruauiYau~~a~Ga6 l m u n s ~ u a u n i ~ l u n i ~ ~ m n ~ s n i n ~ a i ~ w i o i ~ ~ r d s : n a ~ G a u n a ~ ~ ~ a u  
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iolnlii' 
(1) ~niaa~~~~~:~niesGn;nsausau~~a:~tln~~iIT ~ . ~ ( u ~ f i a a ~ < u ~ u l n a  

(2) ~ ~ u u n T ~ ~ ~ n ~ n a s n s i n ~ Q 1 " i n G n  

(3) n i n ~ n 8 a d ~ n K m ~ ~ u n ~ n ~ n u h ~ n K m ~ a t l m t ~ ~ n ~ i ~ ~ A a ~ m " ~ u i ~  G I ~ ~ L ~ w T ~ ?  
WdU 

(4) r i a u ~ ~ d ~ n ~ s u a n ~ n ~ ~ n a i u ~ a ~ n ~ ~ G i ~ d i i n ~ a d ? u ~ G ~ ~ ~ o s r i ~ G i ~ d ~ ~ n a u  

luns:uau~mnis~6id~n8a~innia~~un 18auKm~1sGn es"%on"i5miau~ftu~~Ba QIQ 
w 

t i i I~esaauIesX~~u~.aai~n ~;o~ imr~rn .~ idng iubbr~a  ~ a i ~ i i e s ~ u ~ n i ~ ~ i ~ i ~ n n I u I a ~ ~ u  

8 ~ ~ a m u i ~ n ~ w i i ~ ~ d ~ u i ~ ~ ~ 6 ~ ~ n u m  saui?dhoon%u (Dioxins) LLR: ni?8un"s&~ 7 
d 

usmm+dIan:~woilooriunisa:oonui wsoinn i~n i launr i i~ :mik~dn~is~~r i?  I i i i q u n u  

i i e s ~ n ~ u i  3'1(?iidi lu~~em~~~u~:i~nisn~ousaun'usrnii~ninm:nou<u~$iisin 

LWLWI l u a ~ u ~ n i i i n i ~ ~ i i ~ ~ n s i n S ~ ~ i s i n ~ $ i i ~ ~ ~ a s ~ n ~ n i ~ w i  8,000 a i m t n  ariisin 
dY ~ a i ~ w i s : ~ n l i i l d  w ~urYun-r iu  aa:+~uwn'~dar~au~;~na~undnuuinuu ~ n n I u I a 8  

~n r i i i i ' ; nGi ld l~u~I sdn iu  ~ ; d I ~ ~ i u i s n ~ S i i ~ i i ~ w ~ < u n l u ~ w n : s a  (seawalls) 

iiiuwPr?uuunlJna?a (highway dividers) ua:riluwd<ubiiuo (sound barriers) lG~Owld 

niuuj,'ryrij%"nom .r1nidlSdsdurrln~n~ia~n~~u~6in~~n~~a~0in~~9uir~uriin?uni~ 
d 6 ' C  

w 

ds:qnm'la' miaouds:na.u6anI(i3~u'y1aubduM~n i i a u , d t : n a ~ d b n J n i i  2 ir? (50.8 

mm) d s r u i m  20% ~ m u i i n ~ n  ~ n n : u i n n n i i  80% ~ R L : a f i n ~ n  r i d ? u d s : n a ~ ~ a d ~ t h &  

bb8FlJ~~~l5lPd 6-2 
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PI$ 
- n isanuu:r i lunisuni3~nidni t r~~ ~ i l u ~ l i n n ~ r u n p n ~ s i l a ~ n i r n ~ s r f i n u ~ i i a  

(Pollution Prevention, PI!) Inuku& uinlsannLLuu win5m.n" ~l iu w2in5mwyliijnis 

%m'oiquiauiuuin$u anGiu-muurdlaI41rilu ibu w ai~Gnvinfuuin5m.M" annls 
cd w ~ . n ' ~ i n 5 ~ 6 ~ w % ~ a i s ~ a i Z ~ . b m s i ~  isba5u1~?.a"M~n~mb~~.a"6iiMRiua?~ aJu baun~m s%.auu 

d-re?!d& T G ~ u 8 u n ~ h n u ~ o m i  

- nisuunuu: nas~~unlKt.flufioTms ~~u~inniar~ernuu:$~iu L Z I U ~ I ~ & J L ~ ~ ~ I . ~ ~ " I ~ I  
uur~~~aiuisn%3dssrbu~u"b~iI0ni0ori,in~u!1lI~n~n 

- nis?!mGn uo:d~iuisn~l~iGa!6!5~r~i WRIXGI, nstniu b b r h  b a ~ z  UIJ r,is: 

!~itbadwari~%~dsz~Gmw k ~ l u  anuaiia sy?n!TwiwuinsossuaiGli 
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[I]  Susan Fox, 1999, Environmental Engineers' Handbook, CRCnetBASE, CRC 

Press. (CD-ROM) 

~21 auinuwiuwi~mniw^n~~~amd~~~,  ais:ue:~aiuj  : nsrmiw, U M ~ J ~ D S ~  

http://www.adeq.or.th/knowledgelindex.html 

[3] EcoRecycle Victoria, 2000. Recycling, Source: 

http://www.wastewise.wa.gov.au/pages/recycling.asp 
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3. ii~nssurio~~~rnssu%m~Bwa~0n1samd~u1m"~ur~~1~~1snns:i~!6~ 

n. "~na rm iw t?~ao~ '~ \~ i  Y. I%LLU~LQ~<LLUU~TL~'~~~A 
n. %%wi~ir8anm6ddn2iu~%~~Gu~~ S. % % W ~ ~ ~ ~ . ~ " L L I J I J L ? ~ ~ J ! . $  

o. in~ni 'a 
w w 

4. n i ~ a m ~ ~ i b l b s u r ~ ~ a i ~ i s n a ~ 6 i ~ ~ d 1 e ~ % u n 1 s ~ ~ n ' 1 s s e ~ ~ ~ ~ b b ~ ~ u ~ a ~ ~ ~ ~ 1 ~ ?  

n. nir~n"uaau3au suis u. ~~~$~LLU~LL~:I%~%:TU"IIG 
w 

n. nir~i~muicqnniu s. nis3~i~Ga 

s. enynb 

5. ms~nfluG'a~dfju3nis ~ 7 ~ 3 t l ~ ~ n 7 3 ~ % ? & ~ ? ~ f l l h ?  
PI 

n. &~~viidiii~C~u~jl~t.vii~u u. ~au~~iier!a'adaaia~mBsini~u 

n. ~ ~ a n 6 a a i s ~ n i i ~ f i u ~ ~ ~ ~ w u ~ ~ u ' ~ 1  w9 
w 

P. ~ni7~Ga n Lrar s 

P. pn?n$a 

6. ni~~~e~n.lrutBdarbu~C'i nniscmn7a~ uro ~79!-3? 

n. ann i3du~~ausa~ i~~?1g~3a  u. a m 4 i % % i i ~ i n n i s i i n a i ~ ~ a r a i a  

n. amniaiYm~~un~urbdu 9. amfiuims er:d9iii'bn]fi1;3"m 

s. gnynGa 
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