
nisa~dsaosr7u~odmzio~ 
a ~ u n i r a u k v o ~ ~ Z u ~ u a . r 7 ~  s:~~u~ui?~u&i  nirrn"1~~2ur?ar nisuuhuuu~n 

a u 6 ~ n 1 ~ r i i u o ~ ~ ' i o ~ u a r i u ~ d r i ~ u j d ~ u i ~ ~ i ~ d ~ ~ ~ ~ ~ f l ~ ~ u r l ~ ~ i i u n ~ ~ ' ~ ~ ~ ~  ZU~-JU&:O 

$.i?u~btniu~u 3 diu An I. f l i l f i~Rnun~~"R o%~<iuoinsor'iu. 2. r$~udt uae 3. 

~ ~ l ~ ~ M ~ ~ c ? ~ 6 U ~ ~ l ~ ~ 1 9 _ 1 " ~ v l ~ ~ ~ l ~ ~ u " ~ B ~ w " l U  

$~~iui l iuciotonnt~douvl~ol6?uo~~inoin?~ r i  oaC/s:kuod~~uldl)i3J"m~3~ 

riiQ vl5ori audrtnsupfiouurilu vl?udsmoufioni-iil~Gmro~~G~Cue\~iu 
4 w d  

uonoinldannztduuuiS? utu~uinn2iuiuiinaou8w q hn?u$ifaa$otGt 
e 2 

ma.~mdu 

~$iuotunt~?tu~unnu d~ri?d I. cio~tBon$v'uuAd, 2 ca?uuniaw:ung L L R Z ~ I  

iliuaain. us: 3. viilurii<unisvuk n j ~ ~ ~ m d ~ u m w 6  12-1 

f l~uk ~ n ~ ? 6 (  I. a r ~ s ~ w a i t n u o ~ u o ~ ~ ~ u ~ f i m s ~ m ~ u d ~ ~ y ? a " b ~ ~ ~ l ~ i i ~ ~ n i ~  

uwriJ. 2. ~"Rnl+niauruno n is r i im~~u~nu iu  ijiuaain2~~n5a~ai81s:~fluuuo.s5~. 
e 4 .A Yo. A 

a :  3. MI~LRI~GGLM? $ C I J L L ~ ~ M ~ ~ L I J I ~ ~ ] O ~ T ~ W  bn0au'0~9nriu L L R ~ L B W ~ ~ Y W R ~ O U  
~ w n i r r i i a ~ u ~ n h a ~ u o ~ ~ % ~ ~ w m ~ i  a h u  

~n idv l i a~wr i u imr i i ~mw7 i ]~ i<m~u~mw" i  O ~ i h d  t ~uhu r i i ~b l nsao~ou  

i 1 ~ n t r ~ u d u u u ~ l f ~ 3 J " ~ d ~ 1 1 1 n i ~ ~ ~ ~ m i u C ( ~ t ; ' b ~ u ~ ~ ~ i ~ ~ o ~ ~ ~  
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................................................................................. 
p.$-'ii-.+-;f.,s Oeqenbr 5 ma;lmg a3ore;r I I I C I I ~ I I I : ~ ~ ~  

iwrd~*G:*m no .......................... ~~~~@ ~ * : m  ............................. .................................................................................. ,...,.,.......... ............ ................................................................................ , ~ G ? n ~ s u : ~ m r r g - ~  mew , .........,.... .., ....*& 
3)  il+il.!+11-~'; 1 Tra.~spa.?e- I: am.i)nry name !F-.nsJ.TypedS i ~ s ~ l l t l i i i i ~ & ? ? ? f l &  t:Transpar(er ? a 1D number. 

41 6 - k i t :  6m%rr411 ~FLS~:?~LAPPGUEL*~~~*LPLEIII B s ~ B ~ ? ~ ~ ~ w I ~  : P L ~ . U ~ L ~ T L ~ V  LC07 Sv&Z1 L R ' , ^ ~ ' ~ ~ ~ B O ~ B ' ~ ~ L * ~ A ' A ' I - I Z  f E ~ ~ I ~ ~ ' J R ~ s ? " ~ Y > ~ L  

9 m ~ r r n t ~ -  :ert.f =or@ 1 %re by declare D i ~ . t ~ e  CI)F-W,~ of m13 sun51gr-e~: are f ~ l l .  a-$2 acc~retel, descobed aDc4o G. pmwr sh ;c i g  neme a m  am 
3 1 ~ 3  t PC aszked rnerked srrz labe ed and 8.o ~n a! -erp&i I- mope- c s M  bar for VaPspQc e c ~ r r :  ng 10 ao'&no' seg-"euccl 

.................... ~ ~ 4 3 ~ ~ : 7 4  w-n:ea',cea ram* .............................................. . * l ~ ~ a k  ~lsi",~br* ............................... ; 7 t dm8, 
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%¶Ji l~¶Jn l391%$~ (Manifest) 

I ~ r i 1 C u n 1 ~ ~ u i i ~ l % ~ ~ o l 9 9 " ~ u l 0 i i  uos~"auoirn3iuo:~nCmniaaeiis~~ui:~u 

~sr~ .~gnf i i r~mawds~~u~snau~uu"umou~mw"i  (Cradle-to-grave) IU~~I~U~IS~IU~~JL~U 
d d  w 

~onmsnuuo;au os~$iu osuos~~u nuu~iv~svas~i iu  tvuks i ~ ~ i l t ~ n i u i ~ ~ n i s ~ i f i m ~ ~ o  

f i iCm~Gosnia~~tmos~~u!d % u n i ~ u u r i s v o a ~ ~ u ~ u m ~ i u  ~ t % i h ~ i C u n i s v u 6 s  aau 
d 

&mum 6 u i u  ~ u a i ~ u n t u o s ~ G u ~ u m r i u n r n n ~ o ~ ~  ~ ~ a ~ ~ ~ u i u I u Z u f i i ~ u ~ n I u  u B : ~  

vu is  wsuiu?uw31uluaiuwt~~um~~Ba ~ 1 9 9 " L $ i ~ o ~ ~ o 4 L ~ U b b ~ n d J ~ i  L I A - I ~ ~ ~  1 is!nlKs 

nriausiunauyuvosi; ILarL~uiil~ui~ud 2 1 i ~ J u ~ K n n ; i u  r i i n i u i i i ~ u ~ l ~ ~ f i  3. 4. 5 

aat 6 i$iiououl99"~uuti~ r ~ ~ ~ u u i a u i i i ~ ~ ~ z ~ i ~ u o ~ u o 1 b ~ ~ ~ ~ i ~ m u u ~ n l 3 i i m  LLnt 

~niuu~ni3nI i i~m~suiu~u~ib~bi~u~in"ubr~a H ~ I U U ~ ~ I ~ ~ I ~ ~ ~ G O J ~ J ~ I L N I ~ E ~ ~  3 199" 
~~.iausiuna~quum%j E~JUBU~ILUIIUA 4 l99"~"uuiis~fiu!~ ~ ~ a t r i s i i i ~ u i ~ ~ ~  5 Wu!dl99" 

b ~ l T I 0 9 ~ 0 9  b%J ria~an1~~l5n13nIi1~~pll99"~n"~41~~a1%~1i 6 %< 
w 

s t a A d N i  ~cuulurii6'unisuurisQ ~TInlenin l iG~ urict5iuscves~Zuniui~n 

G~miuni~i i~ie~ninuosb~u"uosmu ~~~~ri1%99"G~ao-67 ~ t o s ~ ~ ~ v o s m u f i s ~ ~ u i u  o eiis!an" 

m i 8 1  b ~ i u ~ s v o s b ~ u ~ s ~ ~ ~ o s ~ u ~ ~ " d a u ~ u n i s m a a ~ n o f ] ~ i  " u ~ J ~ G u " ~ ~ ~ ~ L z u ! ~ G ~ ~ M u I u ~ ~  
I ~ ~ G ~ ~ I U - ~ ~ ~ ~ ~ ~ ~ I L U I I U ~ ~ I ~ E I ~ I ~ U ~ ~ I P J ~  s ~ d s ~ i u i ~ 5 u ! i r ~ w ~ n n ; i u  
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~aiuR~( iO J S Z ~ I ~ ~ ~ ) ~ I U ~ ~ P ~ ~ I U  

(2) ~ufii~uniaauait~osb~uZum4i~datnou~au~uaGu bbazi5ib~iaau 6 a h  

~ i ~ ~ a ~ ~ ~ ~ a ~ ~ ~ u ~ u ~ ~ i ~ i l t $ a ~ n n ~ o n  ~ u f i i ~ u n i a u u ~ ~ ~ a t ~ ~ u ~ u m ~ i u ~ ~ d a ~ 1 1 a t ( f i i ~ ~ ~  

uett~u~unnuua:atuiluoditn.iuri?uyna~u iuua:uaulufii5unisuuritld t$~urit 

aaailnnunaiugn~at~rstatuiu?u"~at~~u~uolnu~naGu ifii~itnuatr"Ruoicmnu.3r 

~ f iu inwia~ud 2 !i%nu~oteditriau 3 3 oatritau'ud 3 2dn"uvlriau~iufiin"uq~ra 

niulu 15 i u  ~u~iniuda~uiuduvuri~vatr~uoitmsiu r i i~uid~n8s (diruid 1,4,5 

bba: 6) ~ v u r i t v o t b l f l u ~ m s i ~ ~ : ~ e t d  16n!d~uuiuwi~u:~ufitnniud~i$cpl bda 

~da:nouni~amu~n"u5n 0 i ~ m a a : f i i % u n t r ~ u ~ ~ a i u a ~ a 0 ~ a u n a i u ~ n ~ a t w ~ a 8 ~ n ' u  

~tuiuiuisuuiau~~ai1G~dszno~ni~nniu~i;un"n iiGm LLR:~~-I$~V~JL~(LI$U~~I~ iiu 

aliud 4 ldariij~urit ~8uaGud 5 !i5u~urstoditCau 3 i) i tal iud 6 irarorjud 1 

(diuaGu) Ivinu(fiirirnunt16~Zuolaiu ~~a:nJautiuipin"u~ niudi(iU niulu 15 7% 

EVE 31 3 



EVE 313 



J
 

if
- 5 eg
- 

ki
 

3
e
 

S
D
 g

 
3
 
r
 

37 
3
 

a fs
 
3
 

%
&

 
Zh

 3
' 

2
 

5
 

4
 

='P 
5
 

3
1
 
f,
, 

3
 

Sn
- 

S
 

4
 b 

E
 

e
,
 



n~zruaobn~-iw~GE?nA~miI  (Physicochemical Processes) 
d G ad Pd d e 

i i r r ~ u n i a ~ i ~ n " u a ~ ~ Z u ~ u m s i u  n a r u a u n i - 6 n i ~ ~ ~ n 6 a + i u  ~ ~ u ~ ~ ~ n i s ~ j i u n i p b u u  

I ~ i ' u u i n n i i l " a u  7 

n l ' % ~ 6 & a a n i n i ~  (Air Stripping) 
,dP w 8 d r a u l m i ~ % i i u C u u  rrar~ilwszuuwla.i$~uin a i < ~ u ~ f ~ n n i ~ $ f i i \ v i ~ i - 6 d s r n a u  

~ ~ a " ~ a ~ ~ ~ u i l u ~ s i u a a n ~ i n ~ i 6 a u n i ~ s ~ ~ ~ ~ o o n ~ d f i u s s u 1 1 ~ 1 ~  a i s ~ n i i ~ 7 ~ n d i a n ' J ~ I i l u  

~ i s d s r ~ r r o a a n l ~ i u  adu K a f i i a t ~ i u  (solvents) rr?awar a i s d s r n a u 8 u n i 6 s t ~ r r u i i u  

(Volatile Organic Compounds : VOCs) ~~~Liui:ihn~u~iaisiinaiub~u$uilnil 

200 un./a. 

n is l r j&ueinino:ai~unisTun u i u u a a o i n a m a r ~ n d ; l l d f i ~ n n n i a r ~ ~ ~ h u n ~  
'4 ~ ' s o f i  w T ~ ~ B  ~ ~ ~ ~ 1 ~ ~ ~ ~ 1 ~ ~ 1 ~ ~ ~ ~ 9 1 0 9 ~ ~ ~ 1 ~ ~ ~ 1 ~  W ~ ~ A I T  VOCS ~ i n i i ~ 1 u b J f  

el' a i n i R i u ~ o ~  ~ n u ~ i ~ ~ u $ ~ n i s ~ u o l s i u d u ~ d a w u ~ ~ r ~ n ~ u ~ ~ ~ l s ~ n f i u u u u s ~ r r u  I w  i i ~ ~ u  
sr!a~d~u$u~ansi~d~na~~~b?u~n"uo di ; la~ i~aua~w~~aun" tb~aw"~no f l i \ $ i i ~ ~ u c i a  u w 7 

lrraa~nst;jslnseoiu"bdka6anaiJ unr:sfltnnir~:iiau~n~iio1n61ui1~~1a~~a iiIPlii 
aZu~~aaaumiJi iuaui~rraCuui  7 ~ f i @ n i s a ' u i n 6 u  ~ L R ~ ~ I I G ~ ~ R Y ~ J R ~ T Z U ~ ~ ~ I ~ J ~ J ' ? ~  

o i n $ i ~ ~ u l ~ c j a i n i ~  
p. 

ni - i~6t%au~n41 (steam Stripping) 
w 

,a 3 c; 
asu~duni.iriiinnisduL$auCisr arrUl~ijiuaanoin~iL~uGau5+llr$aon$aula~i - m a  

o n % n i s ! i ~ a u a i n i n  ~nuei<unissrLrruounuoJmsL~uLPjauaiub~uanua~'bi~au 
~ e d 2  d * Gd 9 P, s i n l a  ~m7nuilruuo~~mnd1~~1nan'banauo1n1~ bud 

" d a  
- sruu!iii?u!a;i ~ : d q ~ r r q i i g ~ n i i s ~ u u ~ l r $ n ' a u a ~ n l ~  B ~ n i s I d a t i m u  

el' 
qnr~~D;~qrsiau~imsdu~dauoon!$47u uarsanda 

- ~eAca :a iu I . n"~uuaJbmn  v~su~wC; i l~~ io l i i r Ia . i i i~~au~~m 
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~ r l l l l n a ~ d h u ~ a i ~ ~ u u ~ ~ ~ ~ $ n ~ i ~ ~ a n  Chlorinated hydrocarbons d-14 7 ,  

Aromatics 613 q , Ketones Alcohols b!? u& ~ruuld67 uaini~db~ejob~~i:; 

a~ Iwa I i i n iu~e l ina iu  7 uciu7i~ii~nir1,ilus:urbvii n'w b6srpnviwolnriqwdia 
Y 

~ o ~ n n u u l ~ u u u o n ~ 0 1 0 4 " n 3 r a i u o e i i ~ s d i b s u a ~ a w " ~ ~ ~ i ~ ~ u o a ~ a  d7w;i~'iuil:~n 

d d a u a a u i ~ i n ~ ~ u u u " u a ~ ~ a  ~ : ~ ~ M O ~ ~ I O ~ I L L L ~ J L ~ ~ W  2 d 3 t m n l ~ a  q ;a S:UU~I% 

n ~ i u ~ u s s u i n i n  a a z ~ : u u A I ~ a i u n i r ~ q q i n i ~ ~  naiuumnriirploani-rpiiJiu"ua~~a 

~a~ds:~nr1~~sni19%umiai~# 12-1 

AIT$R%U$~U $?I( (Carbon Adsorption) 12] 

d i u ~ u ~ r ; ~ i u i s n ~ n . a " u ~ i ~ d u b d o p . b ~ ~ ~  ~ ~ I U C U ~ ~ ~ H ~ . Q I ~ L P ~ ~ J ~ I ~ " U O U ~ I J  
q l t h r i  I< fi~;nutw?i-~ d i~F i~Bnlu6 bnsu L!?w& n i ~ ~ ~ m d l l * ~ ~ l j U & ~ ~ i b ~ u n i 3  

Y d  
~nunis~wi ia~&ni i ia$ ia~u or go~lc i i  170 OC uhdam 7 ~ ~ u ~ r u ~ ~ i 7 ~ a u u a n u  7 

our91104"~An~ilutiiuIG ~ i n ~ u r i i l d ~ ~ u r n i u ? o u ~ a u I ~ i n ~ c b  ~ ~ o i " h u  7 sun~ th r i i u  

I<~finuuiudaa~islwf~bin q ~ao~aldriiun'uuir&~:tiwo~~yl uuu ;a bruuu4 
d e-d c 

(Powdered form) bbazbbuubnia (Granular form) %obnisii-l$n WI~?UW~UW bdo.bw ~̂%Ju1.a" 

riiuKu~u6uuu~nSa 
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s:uu~n~uhtlriiu~aiYui' buijsiuan8unkd 

I .  lini%uauw5ai-1u<urrJu6asluds l~uI~i~~ej'~sas?usiiuIa" 
a, 

2. ri irlu~ndEiaurhm~hwuuao&~n%u 

3. ~ i ~ " a ~ r r r a w i s m n 6 7 u u ~ ~ ~ ~ ~ i u ~ 1 ~ " 1 1 a ~ ~ ~  ciiu Nozzle 

4. i j i~~ou~auiif i :81n~~a:sinin ~ i i I ~ ~ i ~ ~ ~ i ~ ~ n a i u ~ u I u ~ ~ a n a ~  RIUITII 

t.Fiua:upJIGdnW 
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dY dY 
8. ~ I ~ G ~ I L B ~ ~ V R Y U L L R L ~ @ ~ ~ ~ I J L L U U ~ ~ ~ ~ U  M ~ ~ ~ I . G ~ ~ ~ s O J L R ~ ~ ~ " U U I U " U M ' ~ &  

9. l ~unL ldn jnn6n '~6aud iun"u~uu6$ i~au~~6  M%I Polyethylene n+o 

Fiberglass 

oa?l%be\%%lFiZ (Chemical Oxidation) 
aa %a i m ~d~:ntk~nuos~?aunsrii~~naiu~il~bfiwuo~us~~lahunis~~a~seon~~na' 

,ad P, 

~ ~ u ~ ~ n w e a e i ~ u n - n u ~ n i ~ ~ n i d o u $ i ~ u l n  ~ ~ o i ~ i l u i % d i i ~ a r h % n i w ~ a  a i u i z n f i i i n  

A I ~ G U ~ B ~ ~ I ~ I L ~ ~ B J ~ U ~ I I ~  3:u~~iiaoen5~n.a"u~aio:8 n i a L i u ~ i 5 ~ n ~ 1  w ~ B J K ~ ~ I L Z U  

t h n 3 i u  Tnuwau<u~ufinaun.uunauau~~d~~o~a~~~lp~'!~9arnuh w a u ~ u 6 a u ~ n ~ e ~  

nau, Gaunia~diAosoin i~aa lu5a  ~ i a 6 a u n a i u ~ u a m  

nma5e\eod~at.~Qo^anqm (Supercritical Fluids Extraction) 

Supercritical Fluids z o  uor!~aLM{einr(a ~ i l u , u n a ~ n a G f ~ n ~ ~ u $ m v l ~ ~ u a r  
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a r w i u z i  3nis~6iui=moonB~~auw" bodu s ~ n i f i  M?EI a a n % m u  M% % Z % ( P ~ ~ L P U L ~ O %  

s e n r a n '  a ~ ! d l u ~ ~ d ~ r u ~ ~ i r u a r n a 7 u G u ~ c  qin~ulurMaLui!dlunjLLunwrnou t d o g i  

nia~aun@rnsubn~aa6uw?eJ" ain~uds%~aa~~zuuf i i~Ps'b~uac bbaradocqin$idson 

~ i n n j ~ ~ u n m r n o u u j n ~ ~ n a i u ~ s ~ s ~ u i n  ~ i l d t R n f i a s s n ~ i n ~ r u u  !ih!ii'~ui~isoen% 

o n u 6 6 ~ a ~  L M B ~  C02 unr N, aa:niil13iiiad~fin<u~~nl~~ un"c~u!& 

4 n=i&~a%ni%rai%auon%o9 (Membrane Processes) 
d w d  W d  n 3 t u a u n i 5 ~ ~ e j u ~ u a n ~ a ~ G ~ u i ~ ~ a n n a  L L u n u s ~ ~ 3 u ~ ~ s ~ c ~ l u b ~ s u s s n ~ i n ~ i  

dcr % n~:uauni~<~3un~:uauni~~~unw~~~~~ini~ns~c9ld'a~n~ n ~ a n a o c ~ b ~ l u ~ a ~ 3 1 9 a ~ r n ~ % u  

(Ultrafiltration) n l 3 b ~ u n i h  u!dfii-~duunso~ (Electrodialysis) an:nisnsoJLruu~Laaf 

s a ~ h 8 ~  (Reverse Osmosis) L~u3ruudii3im~iau~ia~~n~i3ruuii~niu q L ~ a r 6 l e  

si&umnlulatii?ues$i? u 

ni'iinsos~am%i (Ultrafiltration) 

nisuunri?u~vlh-$on~o9 (Elactrodialysis) 

3ruunsasLLeru<L~unl3iii~aai3duL~sub~u%%nsrLba~dfii ~ ~ a r ~ d u a n m ~ ~ u  

ds r?  l%ni~dieunstaa!d$ina~liY~~ri~ruu ~dsli?idar?uan (+) L L R : ~ = ~ R U  (-) lnu i i  
d ~ u u ~ u s u u a n ~ d a u u d 3 t ~ u a n  (Cation Exchange Membrane) na: t .uu~u3uuan~d$uu 
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Y d3.7~~ (Antion Exchange Membrane) $ ~ ~ U U ~ U ~ U ~ ~ ~ % G ~ U ~ I ~ R K U ~ " W ~ W S : E ~ Y ~ ~ O ~  
8: 

l l ~ ~ l ~ U l ~ 3 ~ ~ ~ f l ~ ~ ~ 2 1 ~ ~ ~ ~ 7 ~ ~ ~ 9  0.5 UU. ~ ~ ~ I J ~ u P ~ ~ ( ~ ~ ~ ~ ~ ~ ~ ~ I ~ R I ~  

bbwu oi8~ilu%10 3 ~~ejui7!6 ' bmois :u :SPi i9az~ i i~~~du~~us 1 uu. n?~u inn i i~6nd 'o~ 

L& DIG~ILZUKH~ ~ I U ~ ~ I D J < I ~ G ~ ~  

~ o d f ~ ~ ~ l ~ M ~ l $ ~  (Reverse Osmosis) 
A L d e  

. r : u u i f f i u u ~ d ~ ~ n i i  3:uu RO ~ 3 o s n 1 3 d ~ 1 n a i u g u i i u ~ 0 o n ~ ~ u ! 8  
2 d A s  

(Semipermeable membrane) iil~nisJu~downnniJo~uwfia~uonteu!$ ~ r u u d G o ~ i  

ni3Gininwiagnnuo~~~5~iUYuimii9 q nnnilin~iriou~lii~3:uu ~ d o ~ n e i ~ n i . r i i ~ i u u e ~  

s:uu b ~ 0 9 8 1 n b b d ~ ~ 9 ~ 8 1 ~ ~ ~ n 2 7 8 1 ~ : l ~ ~ m U i n  

44 asniam79gan7w (Biological Processes) 

~zuuGilinni9$2niw d i n ~ u u o o ~ ~ u ~ n s i u ~ ~ u ~ : u u i i i u k ~ o i & ~ a ~ w ~ u n i . i  

dooaaiu 1 n u a i R ' u a i ~ o i n i ~ o i n ~ o c J u j u n s i u  B~niseinisd h n i y l n * u r i i ~ i ~ n i i ~ ~ u  

Bun% nis i i l imio~~' iuo 'un3iu4au?Qnis~i~$aniw orairesn~ilu 4 Jr:~nnlnqj - P 
a9 u 

n ~ x ~ i ~ m . u a ~ i ~ ~ ~ ~ m m u ~ ~ ~ n i ~ r s r ~ ~ ~ w a a  
d& 

ua~lna2lununn~i~'iud~iUYa~~"flunitn.iiui~odu 6~ i l : ~n r i i ~mn i~%2a iw !~ i  
.=i <d ~Gui3:'tnpmw m ~ o u K u i i ~ i i u d u i n n f i i u ~ ~ o u  qususii~ 7 4~ia i r~unsunt iou  

na1uiiunii~i~'iuduiilin~s~~iu~~ainn3~u u i ~ n k G a ~ l ~ ~ ~ a - ~ ~ ~ u K n u i u n i i i i ~ i u  

quauni?!d ui~ni.nhCm non!G~9u 2 dse~nnlnd q 6 o  
1) % ~ ¶ J ¶ J ? a g ~ u ~ ? ~ a o u  (Suspended Growth System) 

d ~ilu3euudGo~ini3~~unm:nou ~weriinenounKu~3:uutn iini3!na2u 

n~uun~nrnsus~aaem~a i  ~ ~ o ~ , f i a u n a a n ~ ~ a i  ~ n l 3 ? n l l l ~ t ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ 9 ~ ' 3 $ ~  

u~auaouo~ia~wuienu naalos"~aaia~~$u$ums~a~-~~auo bba:6'oi6ni~naun'uo i i d d  
OI (Y 

r d o ~ ~ e $ w ! ~ ~ ~ ~ n n u n i n i ~ ~ i n u n a ~ ~ u d u n s i u ~ ~ i ~ ~ ~ d  yn q ri-ruus~fiDiu'nn'o~ 

i & n d a u a i ~ i ~ n ' u u ~ a ~ a B w  D~IJLVIUILRU l ~ ~ : ~ o ~ d o i ~ n ~ n a u ~ ~ u i ~ ~ u ~ a ~ i u i n  

~ " a  $CIOb?'U!d 
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nnLvr CD (~uau~sa~l puei) ny nuqun~p,~~usn " prsge~pu=@yr~ Ef&nLskapsgrrs@n 

:n~u~~~n~run_onqrronufi~g~~urp n y 6 n~~ur~wncurcuu~~yr~u~e~or~ner 

fl t,~U@@flkb92LLLU~bL@2~91 MLlPLEbLMflLMEfl@flPLU6~~2@9a9Lfl L$bpLrLLU 
6 RV" 

sgn o~~z9a~uur%ura~supa~~gt oenucLpuu ='P 
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nisdiu~aiiu~uarn7si7n"ooa116~ (Stabilization and Solidification) '?' 51 
w 

ni~d?u~a~us~~a:nis~in"ou~~~r~~una:~aunisfl-i~nuar~+u~um~i0l94"w~n~u 
Pa Ya 2 d o ~ u n r ~ n u n o $ a u ~ n r 6 u n i s a : ~ i u " ~ n r ~ ~ ~ d u ~ d n ~ n o n u i ~ ~ r ~ ~ a n ~ o ~ ~  $3 usnuuin - do 

i u n  w-auoruo~~~u ~ ~ a ~ d a u ~ a i i n m w u o r u o r ~ ~ e , ~ i u n i e ~ ~ n i w ~ $ ~ ~ ~ u ~ n i ~ ~  h a i u  

WUWIU~ o~niat~~an<ou n i ~ d ? u b ~ 5 0 ~ ~ ~ ~ . - n i ~ i i n " o u ~ ~ i i r  ~CIun3:uaunisd~nq:ii 

f a u h  r~iGnaiur~mniirn"Pb 6 d  

~ ~ T ~ ~ U L R ~ U T  (Stabilization) ~irun.r:uauni.rAIiiia? ~ i o n i 3 ~ i u ~ ~ u  
el' 

(Additives) d%nmia.&nsi ~unrrorb~uwr ~ 1 1 ~ a n ~ m ~ i n 1 3 ~ n ~ n u d u 0 r ~ i ~ d u ~ d n u  

ld$rrnn<nu a~a:liauannaiu~iluGw<au ~d+uu~aiioul~Junsruauni~~iGnuor~Gu 
w Y d  

L$u ~ I L ~ ~ ~ ~ ~ ~ ~ Q R ~ ~ ~ ~ ~ I ~ ~ ? ~ ~ ~ ~ O ~ ~ $ ~ " ~ ~ ~ ~ O U ~ ~ M I J I ~ ~ ~ ~ ~ ~ ~ ~ W ~ W ~ ~ ~ ~ ~  1I.b 
~ : n i i r n i d i u ~ a i i u ~  ai3dwLfioumqs:pniiwiuM4nLd~t~ugniwld ~ iu in ismir  risn 
f l i ~ n n ~ n ~ u n a n ~ i n m ~  Chlorinated Hydrocarbons lnun,l3s:bviu ~gu& u i r n k  dun 

d Y  d- d 
Fixation ni3Liu additives ~ w o d ? u d ~ r a u ~ 6 n i r n i u n i ~ ~ " u ~ r u n r ~ G u  anwunwans: 

Y 2 
trejiuaisdu~dou ~ ~ u n i s r j i ~ m n i s a ~ ~ i u u o r a i s ~ u ~ ~ n u I u u n r a ~ u  u~a:amnaiubilu 

n ? s d ? < a u u i ~  (Solidification) ~ i l u m r u a u n i ~ d I i i a i 3 d i i I v i i a ~ o u " r ~ a  
(solidifying material) huiinis~ii~3~ris~$bb"ii96aw3u~u"11i.1rb+u~u~3lu ~ l ~ v ~ & I o ~ L ~ r  

4' 
W d ~ i u i 3 n i i I ~ i n a i u ~ 5 r L ~ 3 ~  ?u~~~rnn l6u inuu ~ ~ a : ~ i ~ ~ i s n $ a u m n a i u ~ i u i ~ n " ~ ~ ~ r  
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i i ~ u i i u l n '  i a q d ~ - a  ufii1l%tt~~fi'b6bbfi i uB~uuC iwui.1 tiluGu ica walGsilr tbu 
ddY 

~umaiuibniuaniwnsu 

I. Microencapsulation s s ~ ~ i i u ~ :  il J L L R ~ Y E I  ~ ~ s r ~ 1 l n ~ a ~ ? ' b 5 n i u l u l n ~ a ~ i i a  

wBnlus:5utlnuin ~"sZunii-iz6u Microscopic uo~tluoitnsiu;ndounaiu~ul< 
a 

suintlnuin 7 hadiasil~na'bnu ~ i u  tdasatriiuiii~u ;nwaurYu~Li~au $.t,ui-a ~ a :  
$r 

~ L I J U ~  ~:iiIGn1n~i~~a$m~l~.liad-61~"~~~ttnd~au 

2. Macroencapsulation uaatiiu'a:af$uundya traz+a:;nussg!~m~ 

~nsarri i~lu-i:$uln~niiu ad Microencapsulation wan3 s~t?au~uns iu ;nu33~a~n iua~ 

~~ndyan'2 unslnmaniurnw Lirnsu~lnaai~lu~4aniuniw buui~ lv iq jus ia iu i~n 

bfl$~fa~!dxli'b~??l ~ 3 :  

3. Adsorption Fianisqn5u r a u n i ~ q n ~ n ~ 7 s i l d u a ~ ~ ~ ~ a  $a~i lun isGni l i~  

niuniw iinisdntni:icuuu~nLi'bd31 (Electrochemical) ~nu?a?~toai3d?ubxfiusd 

bfinosadmtuu Hydrogen bonding rijntbuu Van der waal i i l f i r T i ? b 8  M?BM?W aan 
C d w  &' 

~ i n 6 3 ~ 0 d k ~ d 1 1  usun-6iuad Micmencapsulation bbs: Macroencapsulation ~ f d ~ i l u ~ n t d u  
* 
d 

"110938U 

4. Absorption 6?snisqn$u rr?anis;nn~u ua~~buoirnnu~:;n~n$urhld 
* #ad$r 

niuluninngu 91 n h u n i s q n ~ i u a ~ d o t l j i  ~ E U Q : ~ $ ~ I ~ M ~ ~ G ~ ~ ~ $ ~ " I I G Q ~ I J  7 f i in is 
Y g n ~ a ~ ~ n s ~ a a n ~ i n u a ~ t b u ~ u m m ~  i i l ~ ~ a ~ ~ b u ~ u ~ ~ i u a ~ l ~ ~ n i ~ ~ ~ ~ ~ ~ ~ ~ u i n u u  tilu 

ni-st iudif iui~uaa~~Bduin<u 

5. Precipitation nisnnnrnauwBn i i lumsri iuaa~iiu~unnu $alnuuin~?Iu 

ua~t'auaGun"z t.liulantnrin u i  w nu5uainnii diilkiinerrnauw'an lnulGa?lu 

nrnwd~nu~znu t ~ u d F i i n ~ i u r ~ w n s ~ d i a t ~ u i z ~ u  $ad?u1~~6i lad?u~~dinaiub~u 

n s ~ i i y d  
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6. Detoxification r ~ u n i s a m m a i u b ~ u ~ ~ " ~ o J % o J b ~ u ~ u a a i ~  bbun15%i?df~nsjul 

oon%rn$u~iYn$u ~ d s v i i I ~ ~ m s r i u u a ~ 1 ~ a u b i i p 9 n 1 ~ i m a 1 ~ 1 r ~ u f i w ~ ~ u i n  naiurilu 

% ~ s ~ ~ u B J ~ I ~ ~ P ~ % ~ I ~ J ~ ~ ~ ~ ~ I ~ ~ ~ ~ u . ~ w w  

d s o ~ ~ n n u a s ~ i s d ~ u ~ a ~ u s ~ ~ a o ~ n ~ s 9 i i i ~ o u ~ ~ ~ 9  ~ ~ f i 9 a  on l6~3u 2 ds3.n~ n ~ . ~ ~ i l m  

Ylo98l$d%lb61fl u~M;o ~ l ~ f i l % ~ b ~ ~ 6 O ~ b b ~ S  GJ< 

1. Inorganic processes ~ isd?urag  u ~ M ; ~ N I . $ ~ I ~ ~ ~ ~ ~ u ~ D ~ L L $ ~ " u  0 9  

dd,, 
na:uaunis~~8uaiaoQufi~ adu$rluu6' a ~ w ~ w i - b ~ o . a % . a a i u 6 ~ ~ ~ s a a i s ~ u ~ a n i  ss i o% l  

b$urfiaau 

2. Organic processes n isd i l~  raii u s ~ ~ o ~ i ~ i i 1 G ~ 3 u i i a u ~ ~ ~ ~ u  oiins:u~unia$ 

~ ~ u A I s ~ . ~ w % ~  bbu Asphalt (bitumen), Polyethylene, Polyesters, Polybutadiene, 

Epoxide, Urea formaldehyde, Acrylamide gel, bba: Polyolefin 

ai.rdYu ~ a B u m ' T s m a ~ i ~ ~ ~ ~ ~ 6 n " 0 ~ ~ ~ ~ ~  i i l $ iYu~~a iu~C~ 

1. B~uu& (cement) ailuni~6iiIvirilurYou~~i~ a! a l i i ~ ~ u u d u i  w auiYu hu. r  
d 

~a~~Bu5uns7o atrio~d~ilun"ou~~%~n7ulu 24 &I~J omijn?swaunmur~arQu~~ LWEI 
d, dY 

~dunaiudJus~usJ<oubriJ dfiniuinannuuiiunii d f j ~ u i i a b n k u  QIUU&M~I:~ 

~ : % . n " n " ~ l ° ~ ~ a s b ~ u o ~ u w ~ ~ m u b ~ w i : % ~ ~ ~ ~ ~ n  ~dos~in Iu~oumounia ie i imaiu~~unsm 

r~uds:~w%niw~uniafi i~m"ua~~du 

4. I u t ~ i i u a G m ~ d ~ ~  (Modified Clays) r i lu~u~aiiu2d~~nis~ouni6d~:~uan 

rbu Quaternary ammonium ions uirmumsn~un~6ds:~~lan iil~aisfflslun~6dsr? 
& ~ ~ n Z u A u ~ n i i u ~ s ~ u i s n ~ m ~ u a i a d u ~ ~ o u 5 o a w ~ e ~ " ~ o a  7 16' ~ ~ a z ~ ~ a l u ~ ~ i i u ~ ~ m r ~ n l a ~ ~ ~ l  
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aisdudsuba~a ~i~nanuaao:! i~u~due~lmd~auo~~ou~buu6bwdanaiu~un9~9iu 

5. I W Z L ~ O ~ Z ~ W + ~  ~ ~ ~ ~ 1 3 ~ ~ . a " d ? ~ l b a ~ ~ 3 2 1 ~ 9 b ~ e ~ ~ ~ ~ ~ i U  ~ i i ~ 1 i u o i n n i 3 1 ~ a i ~  

n j u  Monomer bau 1% Urea-formaldehyde b~~i313b~dd~~~U11wd0 a h  L~JW%?~WBLIIS; 

5'an1w8~uoiiifjn wnr:nSiuvio~Zi aiuis6nnuo~~Bu~un~~ie~!a"niulu ~BiGa~Bude r a J  

6. bnoiruw aiaRn (Thermoplastic Materials) I g ~ ~ r i  U I J U L R O  U .  paraffin. 

bitumen. polyethylene. polypropylene, sulfur L ~ U & M  iu~whmdnaou~nnaIn"Lugnrnnii 

$4 1~a~~wwsuKu~os~GuZu(s7~iw ur~ilG~e~~'iuo'unaioi;r1d?u~aBoa o i n tu~ i5 ' t q  

a n e 3 u w ~ i a l n d d n n ~ u " u o ~ ~ i i ~ Z u a s i ~ 2 d a a ~ r n ~ ~ ~ a ~  6sriYL$~'lBuasoui~~bno3u 
ed d u/ 

wawinbbGGa ~~b~ib'Viui :~uua~b~eJ~o.bn~ieJi~:b~u~~~ieJ ~w3i:~~uaswwa~IiYnai~~ 

T a u n ~  ~ ~ o ~ o r i s l ~ ~ f i a i l ~ r n u n d u n i o i n i ~ ! n '  

7 rnar i~~i luuni  (Vitrification) ~ilu~ni~d~i~u~~nisd?u~aiusb~a:riib3un"au 

LLGY ~JLMG~~KIJ~I~~IILI,~'? w e ~ n i ~ r r n e 1 1 ~ n a a d g m n ~ i 3 ~ ~ ~ ~ i ~ ~  I ,600 J J R - I L ~ L ~ U R  

b b h ~ R $ ~ ~ ~ ~ ~ 9 0 ~ 1 9 3 ? 6 1 1 ~ 7  ~ ~ n l 3 ~ l b ~ ~ b b ~ ~ ~ ~ ~ ~ i ? d l ~ i l ~ ~ ~ 3 1 ~ ! ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
e d  d 

naiu~aBusuin ~ ~ ~ a s ~ r i i l p s " ~ e ~ ~ ' i u i i ~ ~ ~ i w a P r ; : o u ~ ~  

aa 
aan i= i~~aa iuTaw (Heat Treatment) 

" ~ ~ ~ G u Z u ~ ~ i u u i ~ d ~ : ~ n ~ a i u i ~ n ~ w i \ l b w B J ° Y b ~  & ~ n ~ i : i o : i i ~ ~ & a  ~ 5 " b i ~ I i Y  
naiuiou g/l% niabwi!~C (Incineration) ~ ~ B i n i a ~ ~ i ~ ~ ~ r i o % $ ~ 1 " 1 a ~ ~ a G w w i ~ a i n 1 ~ 1  bba: 

b i i @ b t - Y i  ~JL~-YIAOU ~ba:~~inii'n $~n'e~d?$ni3$mn13do&a IIJ 

1 1 1 3 b ~ 1 \ 9 9 ~ ~ @ b ~ ~ ~ 1 3 ~ R d ~ I I 7 ~ 3 " ~ 0 9 b ~ U ~ &  % @ i l f ~ ~ \ d d ~ I I 1 W % ~ 0 J b ~ ~ ~ ~ ~ ~ ~ J  

30 % bbntiGiviii'nmmas 60 ~ / o  
wd cr w nia~wi$nuwaaosds:nou~aer 3 T $9 Temperature, Time, bb9: Turbulence 

n i i a d e n ' s ~ l i q m n q i i ~ ~ ~ G ~ ~ w o  8 s : u : ~ a i l i n i ~ ~ w i ~ w G ~ ~ w ~ w a  ~t.a:iinisnauniulu~m 

aeiis~iuswo6au 
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w Pa A' ~ o s ~ ~ u ~ ~ d a : d s ~ n ' ~ 1 s : ~ i i a 8 1 ~ ~ 1 ~ a ~ m ~ u ~ ~ a ~ 1 ~ a t ~ ~ u n 1 . r ~ w 1 ! ~ u  W ~ U  

1. ~ a a ~ i i o d d l ~ 1 T a r n 1 5 ~ a u  ~ ~ s ! s l m . r c n i u a u ~ i a i ~ n ~ w i s : ~ i i a f i ~ ~  CO,, !a i l  

LLRZ CO U R E I $ ~ I R ~ I U ? D W $ ~  
d a  - 

2. u o a ~ % u n u a a ~ d e $  ~ds~nt .wiu iYas :~ i in r i~ r  SO, LLA:. so1 
3. u n a r ~ u d i r a ~ T a ~ s u  n?amyvid 7 4 4 1 6 ~ r i  F, CI. Br, I ~ d o ~ n ~ t r i s n f i m n s m  

~ I ~ W L O U  biu HCI, HF, HBr, HI 

4. Y ~ ~ L B U ~ G ! U ~ I T L I U  ~ ~ ~ ~ Y ~ ~ I ~ ~ I ~ L w I ! M ~ ~ L ~ ~ w ~ ~ ~ ~ ~ ~ B J ~ w ~ ~ z L B u ~ u ~ ~  

i l d  7 l 6 3 f ' J L ~ ~ n ~  NO LLR: NO2 L L ~ I U U I J R ~ ~  ~ ~ . ~ ~ ~ ~ D J ~ ~ s L ~ ~ ~ ~ ~ L I ~ - ~ ~ I ~ ~ o ~ L ~ ~ P Z ! S ~ ~  
" A ' d  I u l a s ~ s u u ~ r i a i u  nju~uo~s1ntuunu1n1~i!ulas~au~9ua~6d~~nouna"n l a u d  NO 

s : t f i n A q r u ~ ~ i ~ a n i ~  650 os~lr .aatQuix luunrtn" NO, ~ ~ ~ n d q r u ~ ~ t ~ ~ n i ~  650 ~ J R I  

~6narBug 

5. u a o ~ l u d d l s n : .  ~ds~n~w1l:!6aon!~6uaal~~~~ u d l a ~ m a 7 u r i c a e 1 o ~ n  

. r r ~ ~ ~ a o n ! n ' j ~ u  aio$nna~udu!o!$ ~~~:s:~a~aan!dwiou5ufl1qd!6sin~a1~~1 
w 

~~ula~:d~:t~9e~u1natmnas!dn"~l~51%u~a1~~~ 
d n ~ s l h r i n h u n ~ s ~ w ~  ~ w s ~ r a : ~ l a a - . n a o u o o n ~ ~ a ~ ~ a a ~ o u u i n ~ f i u u ~ m ~ ~ u  oa:ieoii 

w 

.r:uunau?uua6wn1a01n1~1SaKa0~6au 

n i l 1  (Land Disposal) 
na A n ~ s i i ~ ~ a j , , o a ~ ~ ~ ~ . r i u G a u ~ " b ~ ~ n ~ u I u i u  ~ i l u ~ " b d i n ? ~ u ~ ~ < ~ u ~ n a n n u ~  

,add ~wa~:r~umwl5n"uu1n 8a~9un1sii1Calail$n1.rd1Gm a9w,n1sii15aaos~5e,dsu$u !iii 
n ~ s r i ~ u o a L i i u $ u u ~ I G i n  i 1 n i u v o ~ ~ ' i o n i r n s - 1 u l e t $ ? 5 n 1 ~ 8 s n a u h n a  (Secure 

Landfill) ri?u'i'aildnauari~dgn~$n~u~fiu~n (Sanitav Landfill) I % h ~ i u r - ~ $ m u u : y n r n  
w 

bYilG0a 
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3. szuufianau~u~a (Secure Landfill System) 

~iluliail~nauddnaiudaann'u~s ~ ~ s : f i ~ r u ~ ~ a s ~ n i ~ ~ ~ ~ ~ a u ' e ) o ~ i " d : " ~ u :  ii 
3 d * %2 

s:~~uDnGuwunlltnau i i s : u u ~ : u i u ~ i f i s d ~ n ~ s w i u ~ ~ n i " ~ ~ i  
* 

s:uusausau~lir:%uw ?du<umln (Liner and Leachate Collection) i i n a i u  

~?l49-616: 
2 d 

4. ~ ~ ~ r l s r n a n ' Y o ~ i ~ q ~ ~ 9 1 " ~ 1 w ~ w B ~ n a u  

~~adn i . i l ~snauua~~"a~uas iusu t lu l i auh  seAinis9noljeGauni3dnnquniu 

! Y p i @ i ~  7 ~ ~ ~ ~ d s : a ~ 6 w ~ ~ d ~ d n n q u o l j o ~ s n a u ~ ~ d ~ : ~ ~ m ~ ~ ~ n 6 j i ~ n " ' t b  K J W ~  

4.1. n $ i n ~ i a b j " ~ ~ ~ u  7 ~ ! ~ ~ d ~ a n n i ~ h ~ ~ i : n ~ e n i s " ~ ~ ~ ~ i o  ua.-iauawd'suioc 

~ i c l u ~ u a t h i i ~  w i o u ~ ~ i a u m u i i a o n s i n I u ' b i  ~~a:~n~un2iu~u!uriuu~a#uXuGu 

$a u 

4.2. Auqu ii!Aauiubja a s : I v Y ~ i s e i n i r u r i i ~  

4.3. Llriunnasrii (Geatextile filter) ii!?r%.Luntuuwua:ki7J aarriin~i6lnduriu 

n . i a ~ ~ d o $ 2 u ~ n l i l r i a " w ~ s i n d . l  uuut.~; euasdauiis 
t d *  

4.4. SMLLW:W.~IU ~ ~ u a u w m o ~ n i a I ~ ~ f t n n i a s : u i u i i  i in iaaisvio3:uiUi i  

o~riiiI~a~:uiuoan~~aeii~&~~s bba:sanZa 
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6. inR3nih'undkna.u 

iaq i l%i i~aiu~Gm &,d 
gd w 62 6.1. LLr - i~ l~Es t% (Geomembranes) ~i lu?~?Iwi~uosnaob~si : '~~"uu bi!b.~diu 

o l s ~ l & u ~ m ~ ~ l c  7 Ldu Polyethylene. Polyvinyl chloride, Butyl tuber, Neoprene 

~ g u h  n i s ~ ~ o n ~ ~ ~ G n u o ~ ~ ~ n a s f i o i s m i e i i w a i u ~ ~ ~ o o s . ~  i~arnaiununiuuaovdulu 

~ 3 6  Ldu d l L l 3 ~ ~ ~  ~?IULR*W R~IULR;BR ~U$~E"IJBJR'~IU~%~YI~U R?llill$il n71U 
2 huniu~nrbnuin ua:n~iu&umu~as~oi ~ ~ u ' n ~ a ~ ~ i i u a o u n i u " b ~ ~ i n ~ 4 1 ' ~ 1 p i , i u  

6.2. dsnnnsd (Goteutiles) ~ i l u ~ ~ d u k ~ n s i : v i ' ~ u o ~ ~ l $ d i ~ u " b w ~ ~ i u " b $  ii 
nmua-tuisnlunisnsos aiuian~i~naia~a"uauaounon~iridi iinisstuiu nisCiu 

n i a ~ m ~ o u ~ v o s v a s ~ w a a w i u ~ ~ w u ~ s w  on26 

6.3. ~ubMfkIaum$m (Compacted Clays) lnua~inor~;ijonl%Gubg/liuaua$m~ilu 
0, - 2' $utl int~ou$nfiu ~ ? o ~ m f i u  Rwr~iruaunsnueiods:r1ou6ae~ G ~ L ' V I ~ U - J  aarludu 

w 2' 
nmu ~u~u~n~uaunenuaiui.sniesKunisI~a~uusohar~~~uin ~ ~ a r ~ O u i a y i n  

*:I' d  
srsuaii IiAasQniauinln q u d n a s d A u ~ ~ i i u a o $ ~ n a v ~ u ~ ~ s n a u ~ d o n a i u ~ : ~ a n ~ u  

2 
n i~youuu i l d  ua:anFiisudoAun'?u L i o % ~ u ~ o t ~ s n L m d ~ ~ u ~ i n i ~ n  n-nirnisbi 

n - d &or i i~Guui i~~si :w?uM'ood~~nni~~~ur iou LW o ~ i a n i w m ~ ~ s ~ ~ ~ u i ~  as G u ~ ~ G e r a  

~inis"uui~uuim"~os~5mGu ~9urm"u 
P C C  

6.4. G U L M ~ ~ ? & I  b~dao (Modified Clays) ~aisi?iunsuduw gn Lguftund~nYh 
2 
~ u u i o i n n i s u a n ~ d ~ u u ~ t w i i s ~ a n o ~ u ~ ~ e ~ " d ~ : ~ u a n n ' u ~ ~ a n Z ~ ~ ~ 6 d s r ~ u a n  nu isn  

d 6dd 
p~rns f iun?d&;  hu~awl:nisZunsunuJi'v~pa"nlu baclau~n udJo?uitujlri!&Bnia 

*a d  n 

b iu i%~~un~ss~v i i%aCn 

6.5. b$iiaou (Fly Ash) b ~ u w a ~ ~ m ~ i n n i s b ~ i ' b ~ ~ ~ i u ~ u o i n ~ a o ' b d ~ i  L~IWOU! 

qmnuu~dLvlui:auda:Liluia?~$unim ni~iniiuouuiwnu~6uKu~nianaa:riiIvi~ni 
Y A d d 4  * 

~ou!naiunuisnlunia~m%uinnuu l m u ~ a ~ i : n i s ~ m ~ u ~ i s ~ u n s u ~ u J i ~ C r ~ l ~ ~ a ~ a  

$9 u 

6.6. buubYl!u6 (~entonite)w% Sodium montmor.illonitic clay orb8uuau~IJ~u 

ns2uai6 daruinr 5-1 5 % da u~Ruiinaiuailnsnlun-la9m~u ~aaznuG8 Plasticity 
ded cr uenilin&udnIunusu9m~uu3lwnisuan~d$uuds:~~~anl~~ l nu~awi : Ia~ r~ l i n  

L$U G ~ i i a  milt& nosbbms duGu 
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P d d  
6.7. $bo!a6' (zeolite) ~~u~~ssssu.ainnud~wan Alumino-silicates i a a i u r ~ u i a n  

aan~lliuuds:?u2n!6uinniiruuln1wn' s7uisn1%ilu~ik.rnn!~ nieiJ!~ijnidfiu 
aciedd w~an~asu~w usnisl.a"bu$asnnaasbi7iu 

12.3 n i a ~ ~ 1 n i a ~ o s ~ 8 u ~ ~ a ~ i ~  : ni-stJosn"o60~ai?u[" 
P d d P  

n i s i l n s n ' u u a ~ w d r ~ n ~ 7 n u a s ~ ' i u ~ u n s 2 u  ~iluasnwuaKuuin1uils;Gu 
6 w u  i d a ~ u i n d s r n ~ ~ i 7 I . a " i ~ e r  ~ s d s t n ~ m n i s b a 2 n ~ G u  ds:nkwajsiu ~rst~i lunisdau 

w"euios6n%G~u r ~ o s ~ i n d a u ~ ~ ~ u d ~ t ~ n f n i w ~ u n i a ~ ~ s ~ ~ u r a s e s 6 n s  

lug n.H. 1989 EPA ~ ~ r ~ u a ~ a u ~ ~ i u ~ i ~ ~ ~ r ~ ~ r ~ u a ~ ~ ~ ~ ~ u n i s ~ a n ~ ~ u a s ~ ~ u  i ~ s i  

- n7sandu~isiiniin (Source reduction) 

- n*ls'?!gn$~ (Recycling) 
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- nisii¶h (Treatment) 

- nisfiicw (Disposal) 
B d d d  
~ 3 1 . 1 ~ 1 ~ ~ ~ 7 ~ ~ 7  ~ 1 ~ % @ ~ 1 ~ ~ ~ ~ 1 * ~ ~ ~ ~ ~ ~ ~ ~ 1 3 ~ @ ~ ~ ~ 1 3 ~ 1 n ~ ~ 1 . 1 d ~ f i 1 b i ( ~  416U 

d a ~ d o n ~ s l i i n ~ ~ ~ i a . a " d s : ' b u " ~ ~ d ~ i ~ n n ? s  ~ i & u ~ r n u ~ o n i s i i ~ m  aa:ii$utyvi,uFio 
d  

n73fi7%Rniw~ 12-2 bbaws bwniinnis9osn"ua~afiw (Pollutant prevention techniques) 
r o . 4  P 

~in;dw.uii mni(nunmms~oshua$iw (Pollution Prevention: PII) bbisdu 2 a 1  nn 
lPd d 

Source reduction aae Reycling &bbuu on-site ua:: off-site tisn i i a ! N i  Pll L!? uaan 
A 

diwul~ ~~arlii~r~lCl~nlunis4~~1isua3w~is 7 .nssaui ;~~os~i ru$um~i~~Ga~1 

Pd A' 
~ ~ n n i w 4  12-2 ndia!&$i ~wnGnlunisBosn'r-buafijjls~~njsoon~Uu 2 a 1  wsu 

1. ~ I J R O ~ L L M ~ J T ~ ~ L ~ ( R  (Source Reduction) 

1 .l nl.i~d$uuuds~wlnn'ruw' (Product changes) . 
1 .I .1 ni3wmbbwpaeJ~w~m6 (Product substitution) 

1 .I .2 n 7 3 a ~ ? n & - J h h 6  (Product conservation) 
d  

1 .I .3  ni~~dauuas6d~enauuos wsmKa6M6 (Change in product composition) 

1.2 nisnau?ubbniofiir~m (Source control) 

1.2.1 nis~dduuu~asmnIuIa~ (Technology change) 
d - ~dauu~~dasns:4~auniaui~ (Process changes) 
d  - ~dauu~n$osGn% ~ddauunisGais~~uas/io ~~a:isvosn%:uauniaeJ^aw 

(Equipment, pinging, or layout changes) 
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nlnd 12-2 w j r n n G n n - n i l n ~ e J u a  (Pollutant prevention techniques) 
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PQ C: 2' - % ~ ~ : ~ ~ ~ ~ ~ U U W ~ W U U I ~ " U U  (Addition automation) 

- b d ~ u u b d a d n n i a r ~ i b ~ u n i a ~ p s " ~ d a ~ ~ ~ ~ n i ~  (Changes in operating 

conditions) 

1.2.2 rna~d~uuude~a 'm~~u (Input material changes) 

- l G ~ m q ~ u d i ~ s r ~ n ~ r n w n i i w ~ ~ ~ w u a ' m ~ i i ~ l ~ Z 8 1  (Material substitution) 

- ~"an-inqludinaiu~taier ~~ar i i na ius~a in%~Z~ l lps "~~~mr i~ub . i i i  

~nsruauniaw~m (Material purification) 
P - 

1.2.3 n i % d ~ ~ ~ d i ~ ~  (Good operating practices) 

- ~nia$mniaG (Management practices) 

- ~nia~amisidbaairi idiu (Production scheduling) 

- ~ n l a ~ ~ u l n 1 ~ ~ b 6 u a ' m ~ ~ u  (Material handling improvements) 

- i n i a a i ~ ~ ~ w u ~ ~ a r w ' ~ u i n i a ~ ~ 9 a u n s ~ ~ u ~ w i : u ~  (waste stream 

segregation) 

- b~uniagadn'ob b b a : n a s i n i s m a a ~ s ~ ~ l b ~ ~ ~ a  (Loss prevention and procedural 

measures) 

2. niadin$p~aJi%%n (Recycling) 

2.1 mad?ud7suot rzu (Reclamation) 

2.1.1 n i a ~ m n a : u a u n i ~ i i ~ ? ~ l n i ~ n ~ u ~ u ~ ? ~ u i n a  (Processed for resource 

recovery) . 
d 

2.1.2 nis~mnaruauniabwaldwiauawaaul6 (Processed as a by-product) 

2.2 n i a ~ u ~ n m w u ~ r ~ ~ n ~ ~ ~ ~ ~ i ~ . a " b ~ i  (Recovery and reuse) 

2.2.2 %5naruaunisd?ud7~uadbgul~"bfla?n (Return to original product) 

2.2.3 %G%a~fiuld%%~unaeuauni& (Raw material substitute for another 

process) 
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3. ~1 A ~ n a i ~ u r i n ~ ~ ~ f i n u u r ~ ~ Y b < ~ ~ u  ri iuldaiu LLURLBIO~ u ~ w i i u i l i i ~  

pl 

&3961 9 R Y  
w a a  d 

4. U I_! nin6iihnata noi~?n~ouo~~fid'u~nJuad~~gd usxna? ~5or i ia  n - d 4  
~i lu viaildurfinu~? uaia5uuirmkS luaen'unaiu~n~.r~~n~~na'-~~nm.M" 
df i i~umi idann~u uae~~iuYbiiilri3d6~d3:ad6io$~diu~~li? 

5. 0 O ninuo~~~G~n'uriwniJfi ~nfiiviunlvinmuuneen~3u nJa:~nn~~ihdG 

d5t~n~~clilnBJeYb~jl&/ua~nYb< d ~ r ~ n n  ~cliYbni' 

6. W L] ludr:~nnlnu&lrilniniiuOJ"~ama'~8~~~uQ~S~~ 
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