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The main objectives of this research were to study the quantity and disposal

rate oflnfectious waste,rate of energy consumption and maintenance cost,emission

rateof alr pollutionfor theinfectlous waste incineratorofWarinchamrab municipatity.

Atso, this research yields to an appropriate guidetine for the infectious waste

management. From the report data and experimentsof infectious waste disposa(s

during Phase I to ill (year2012 to 2016), lt was found that theinfectious wastedisposa[in

Phase lll is the most appropriate for themunicipality of Warinchamrabdue to the

disposal rate of infectious waste and the rate of energy consumption and

maintenance cost.The average disposal rate was 479.68 kg. per hour This rate can

cover the amount of infectious wasteeach day ofservice.The average rate of energy

consumption and maintenance cost was 0 81 baht per kg ln additions, air pollution

emission yielded the average vatue met the standard However,it was foundthat a

hiqh concentration of air potlution was started at the beginning of infectious waste

incineration ineach cycle of the feed. After 15 mins of incineration time, this alr

pc,ttution concentration went downand met the standard. Therefore, a decreasing of

th,: feed frequency can yietd a lower air pot[ution concentration generated.
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tuv6ordo6'ruriil n.A. zs55 ou6,rr)o$iu 6wru.jrrfinilrgrarlunr:r6u:cuuuaruotjr r,tiu nr:
rir:ouorqrJn:alruav unioso-n: flrxurnr:nrrnluafli?voln1fl uavnr:nruorrirl,diirutunr:., -z;.reu:vuu drfurfrortrunr::ru:rutorLanr:riliunr:rirurrnin rriu o'fl:rnr:riro-ntur6o16'o

dsr: rrirldijr u drur a-.!.rr u ranrrvarnrnfi!aorJdou naooouf,rguruavora::nlunr:

,.



oltuunlt i{tlJuyrtJ1lJo inltfinulu LtI0 LlJulJ: v l,utuoo n1:o'1Luun15 00n1:tusgtotl,oo.t u

)-: ^ zn1:ta'tuavnltR?uaxllan't?yyt'1no1n1fl y| tno?uQlnnl:t ,t.uuvnort0lo{t ylfl u1a lll0i
rrBudr:ruriottj

' 1.2 inqrJra.rrito{n,r:idu

t.2.1 rfiofinur{opaililrruua voor:rnr:rirooter vfro r{odr u rnr uHrto.rrurtura rfio.l

11lUt1:',lU

t.2.2 rfiafinuro'sr:rdrt{drudruyrd,rmuuavtir:lfnurrnrran lunr:riro-ouuc6o16'od.ru

r6r'r u.ril,o{rfl 6u1a rfi o.lrriudr:rr

1. 2. 3 rn' o fi n tyr n r : o'n : r n r : rJ a o rJ d o u r a n r l c o r n r fl 'tu n r : rir o'o r s v fi n r{o dr u rn r rzu r
t otyfl rra rfi o.:':riurir:ru

1.3 ?oulrnnlreo'u
.-.:' i-.4s-. .. !4'-t.J.l ?Jorau:lltuljUyonttoylrtnu1lJ.to.tnrtnfluyt[ru5n1: 5 n1fiio ldud aua:rtorfr

nSavrnu druroroirg ulao: rnorvr: Iouu rrj:v rnr ur.ra'r ritin rflu a rJ:vrnvr lduri
d,

I r- iv{ u lu 1 a t o n 55 [: ivr u 1u la [o ntu n d fr n rta v o-u 1 ua v uti lrJ : v tn vr n r:'trili n r : ril u

2 rJ:vmy kiruri uinr:rfiutuuacriro-n uavd.:riri'ootir,:16ur

- - 3 )-1.3.2 ro,a nrreirrlunr:ionr:rarr,ovfi nrfr ofi fi nur utiloonriu 3 :vuv Ioufi
a -i:'ruav[0uonnu

1.3. 2. t nr:rilfi unr: rili'o,u avfi o rdo:v uvd t dlusiil n.fi .2555 -25 57
at4-!e

tuun'r:6nutt0l.tafl0{n1lo'l,uun1:rirdorruvfro 16odi utrt.trr.tlLrulJt4lu

(rotary kitn incinerator) rfilornrndraroio.rrGuornrfl (Bl.ower) i iiru.rurio.l rar r 2 #or
rJ:vnoudra #orrHrfi 1 (primary Chamber) turorfrul.irunudnaln x n?.luu1? : 1,600 mm.

x 5,500 mm. uavi'olrHrfi 2 (Secondary Chamber) turo rduairu4utjna rl x n?'t u.t? :

2,100 mm. x3,200 mm. rfruilruoudnarr!dal 58 cm. o'n:rnr:luarioro.rnrfltuil6ia{roeu

5,168 m3lhr. binmlioudrtr:vlrra'rrlr (Burner) Ioold Liquid petroleum Gas (LpG) rflu
rii o ur6.:n 5orL : 

"uudr 
u-ol a n m v o r n r n

i ) to4adrfiluiufi n{ola:ruiu rJ:vnoldru rJirlrrunr:fl ou orrl6tu
nr:flou qrura4frfi'oora,rd t Oi) orur.rniriolrarrfi 2 (tz)

z) to4 a ri r1{d r u oir un a"l I ru ua v dr 1.r inur il : v n o u dr tr ri rlv{fl r ri r
L)G ritriouurlrnrurr

2



3

3) rior:anr:sr:rrionrunrnornrn riju{orLanr:n:roioarunrnornrfi
rJ:vriyuo,:unaura dalmiurir:ru

4) nr:ira:rvridola :v nourir u o'n:r nr:ririn nrua'lryuii:vra.ir.l
00t'rn1:n'toonuqsu OU itet:.rFilhiii.]ueioUiu.tfurruv dn:rnr:r]aorJdoullan1?yo1n.tfi

5) n1:r?!:2rltravalJilrgrar qrJa::n'lunr:r,irrfiunr:riro-otuv6ordo

t. 1.2. 2 nr:o'r rfr unr:riro'ntuvFo r6o:vu cfi z lutJ yt.A.2558

tfl unr:fi nur{o:Lato.:nr:rirrfr unr: riro-oturFo r{ooi.r u rrnrar luurJualu

iio'rrarr (Muttiple chamberrncinerator/Retort type) lfr r o r n r n d'r u: v u u Natural Air
( ontrol fid1u1u]io{r,.r1 2 1io{ rj:vnoudra rio.ruarfi 1 (primary Chamber) rijurio.:rHrtuv

vr:.:a'ryduu uuufinvun:sfutuv riolrHritu.rn 5 qnulflriluet: rio.:rlrfi 2 (Secondary

chamber) rturiolranniuvr:'rFirudul rio6ohirfionr:vr:ururiorniu ru.rq 2 anu.lfifi! fl:
r',iurJruaudnar':rjrio.r 40 cm o-n:rnr:traarolornrnlurjriolra6u r,225 m3lhr.lrii:vuurir
nr (Burner) hii{r{ornfr.rlunr:trinrruiounru'[urnr hifi:vwrirriouanrlvornrfl

t) do4adrSuriufi nioXa:ruiu rJ:vnouriru rJilrrunr:rJou nrrln [u
nr:flou rirn':ufiuua.:

z) rio4arirl{iirudrunr:rjr:rinurrmto.n

3) rioXanr:rr:roioorunrnornrn riluioranr:n:roionrun,rornrrt
d : v iirtto.: ryr n ur a ra'o I mSudr: ru

4) nr:i rn:rvrifola :vnoudro oo:rnr:rirnn nrr:La-l,yuii:vy.ir.:
o-n:rnr:riro'qn"uFirnrrufiuuar o"n:rrir'tddrusiaGurruruv

5) nr::ru:uuava1Jfl rgr.rr q!ar:n1unr:rirriunr:ririoruvfi o16o

1. 3. 2.3 nr:rir rfi unr:nio-nt uvfi n r{o:c u vfi g luij yt.A.25 59

lfl unr:6nt*riorato.:nr:rirriunr:ririotu v6o16ori.lu,r..,,r..,uuudu,r.

orjrYud (rixeo Grate) turolraqi rfi,,ornrnrirurniolrfrr:ornrr (Btower) fidrurufio.lrzu.r
2 rior rj:vnouoiru #0.:rarrfi 1(primary Chamber) rflu#ol rzu rt uvyr:ln:vuo n rrlrflu
rr"lrnsr uuulriinvun:riutuv'urorduriruqutinali x n11!a,!: 3,000 mm. X 5,000 mm.
riolrHrfi 2 (Secondary Chamber) rf,urio.rranniuyr:,:n:vuon rrrrflu*uruou uurordur.jru
(utlnarr x n'l'*lr,1? : 2,000 mm. x 5,000 mm. rduairuoutinarqildor 70 cm. o-n:rnr:lya
to':ornralurldo'ira60 2,988 m3l hr. lrinruioudru:vruri'rrar (Burner) r,florn6*frfu
6uqa Lii:vuudrrio!anrrcornrn
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t) riolafi riuriufin{oua:ruiu rJ:vnoupiru rlirrsunr:rJou nrru6lu
. f r:r3ou qruuqiri'o.lranfi t fit) qrur.r4iriolrHrfi z trz)

. 2) 'fioXadrlddruriru ds{ruracdr:rinur :vnouriru rirlytflr rir
' rirriudrra drtiorutlrnrur
. 3) {olanr:n:ror-onolfl-nro.'r n.rfi rflutorLanr:o:roinnunrnornra

tl:viir to.:rraurario,:liurir:ru

4) nT :irn:ryridola tl:vnoudr u dn:r nr: riro o nrrua-lyiu6:vu.ir.l

dor:rnr:riro'0fi'uqrur.r4i o'n:rrirlddrusioG rruruy a"n:rnr:rJaoildouuan..t1!o1n.tfl

5) n'r::?1.r:'tuLravalJfl rgvr qila::n'lunr:r,irriunr:riro-orocfi orda

1.4 ilrslurddldiuornnr:ida

t.4. t toido4aanrvrnr:rirmufl oliutolr0rHrruy6nrdorunrra rioqriudr:ru
t.q.2 lduurvrril,unr:ao ilrzurLan,vornrfifirfioduornnr:u,tur6ordo

. 1.4.3 kiuurvn.rnr:rJiurJlnr:,i'onr:uanl?vo1nlnolflln,tio,lrnlranruyfior{oryrnura

u:fior:riudr:ru



\\fi 2
d ^- 

j j
vr qu0 rras.:1u?ouil rn u't?to.:

n1:rN'riJUvlu16'lrru rru y (lncineration) rflun:vlrunr:firirhitu y rio n r: ra rlrafiua v

nohitiloffrtornnr:tanluri:rrLrTrnrntolrf,uorneirudtrirfionr:rarrlr,rri Qi{duri:ilrdrfirarrlr,rri
i- iL:rarl:cu uayiirrfrrfiofruornnr:rc.rrlv fiul:r..Jeiouoon6l::urnr6uEo!a'oulri'traailru

) ',1aun:zunrrnurafruornT nrioufrovrja'auoon{r::arnro drufitriruuova.rrau{oonornrn.rLr.r.r
,duacul LUn'rno0u1{nnvan?11n1: nr: rarrtuvr:uo [6rri5ouodr.:arfrar!r:nao iurrutuca.i

!ffiourrauavlouGurq: ri'aiutuvGori'oornI:rnurlra nr:rHrruvfiordolurqrrrJrd.!i
';2 ' :' ' r---. is , ia i - J . i* , J?n0u:ya.!nr !1ru0nuua0n'nli'ralurial:noir.:1fr!au1utuv60ria nr:rirarurrol:orua'rfi

arrLr:on:vrirloiloanr:rrurlrarifiaruraniari,urnr u.rr ir nr:rir aruloun.:,u..,dJoa.r..,rno"n..,,
. Jr ,.e.utrin:voruto.rriol:nldrfjuoeir.rd uaual!'r:0ni!nlr.JirrrurafiufirJdouoandornrrLiod

1'riliurrufia rrr:n uouiukifilriju{o rirrauo rdo rdutro r nr: ririot uv6o rdoloo nr: rarr

(n:vyr:':raror:zu a*, 2545) o'rrYuluuvrd{ii'uirkin;irrfirrrui6'ufirfiurdor vrqun uav

r,'a'nnr:rir.:1firfiurriunr:riro'otuvFru{udru 1r..,,^..,,t,0.:rmnurarfioo.riurir:ru

2. 1 n'rlrJyuluiJo.rrrlsGqrdo

nrunnn:vm:rl'ipirunr:riro'otuv6rdo n.n. 2545 (n:vyt:?iar01:ruar, 2545) 1uvfio
.i , ;-.! .tto urruart:'ir uucfifiriol:nuv!uoulutrirrruvioinllrriuduirrirfinr:a-rfiayiolnd'to

fi'ruuvriuudraur:orirli'rinI:nld'6*auru:lr:irruvfirfroduornn:curunr:inurnurura

tiiootn n:vulunr:n:.loifioo'ul:n nr:hi4 fi{r: riul:n rav n1:yroa o{rfiu.: ri,u1:n n.r:r:?o
fuan:nvir,'iomnd'n'i :,'L#flunr:finurio-oGo.:d',rriohrdlrifio.irrflutuvfror:uvoriru Liuri

(t) rrnraiodudrutoq:rpdraioa'n.ifir{luzuarrornnr:e.irfiq nr:fi:.to,i,,uam:nyr uiosrn
aia'i uay nr:'lda-niilqaor

(2) r"aqtorinrL rrju rirL tufin n:vlondour uaonudr nrtuvfilirpiruurir alaq{ riiu
n:voniJnalari

;o - - -(3) iaqfrd'laiariurfroar dru :vnourolr6oo arfinrirur{fitdrrn16oo rtju;ir6 rirnor fir
rir': 1 uavviour.r
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^ t - i - !.(4) lJUU9rnttOrntuovu]'tn'tn o.i:nuliru?unottol'ruu:r nai?t1n1:a'lun:nu1n11l.l

avolo n!.immrvTua:1firi"Td'ldnnrrl'jr tosiorda rarrudl Stror rnSorti'sirr 1 fra1,f,a,it

- "" - "" vAa, < ^ !-
taao ulluaon ul ua{ 1j6a'r2v 0001:! uo.:Ru LlvrtrJul:nnnttoouglt'ru

oirfl.:d rlrg-ila.i (2532) 1#a"ril'rfisrn?'l! nuvfiordovlla6l tu vn'rnL.rvr u1u1a du
d )- - - e,, . I d

ulv nouo? u1,0.!ta uYra! anuItJ?u [ottn a1a r]1not n:vo1ul,15c tral tgro: tl,tlo9ru'r
i.-lqrJn:nilriar:rirrn5oujuav16oo'Lufrodrvrjurird'o ra-on riru.r6or drurJ:vnoutou6oo

le ' 1 )
d.triuriruniotoltl46?froonnrnil.inruii{ru fr.ifid.i!rrilT c!60fifro.ifi.iro.irau01nn'r:ryi1v16o

riiunicann:oun:vondluiuer:xo16o1:nd'rundo.:oay::niiniufltl'l{udr rfiufrurfioro.i
, aa , i

0?u?v9l'1.1 1 
.uo{51in1ulonflnaonoonulua?tau{?9t ljo.lt a']rl1{ sl fl00n!'tn1nn15 1flouay

a- - .
,'r1flY1 :1!nWlnafl 1yroa0{uac5{u0u14:0n:{yt1l.iafl 'ty9ta0.l

au rair ri r ut-ui i sr : (25 3 7) blrir dr fi'o nt r u t u r fi rr rfi'o r,ru r u 6,r r u vd fi rdol:n ua r riju
. - i".

a1tvtotlro.i ttnuo[ta [o

ornr,irrirrionml "ruv6ort3o" firitauarrorudavyrirulru drulrnfinrtrndlun6ln-ulu

nr:riryuorirrirfion?'ll l,ud?u$o{nr:ionT:ovbiu.rioufiua:r.Judr ririirn"ornru "tuvfio
,l-,, 1' ' ;- - - !< e,ruo" vtJluon luvo1i 1 ylalrJa nu[to linruu a tolnni: [rn1l5nu1y{u,tuia nl:-uoou n1:

.te ^e u s d -- .;. - J. . _.; - , -a. z
u [rr.iot.]nu[:n tlavnt:finu']?0uylet'tLuunllyt,! lulluuuuaviifl?fra.!a-u?1r]rrat:nUuL auou

2.2 qila'nusus?0.:uus6nrda

terv6o16'oornanrurururai:ynordrut uvfirrorn uudrrir rinsir.! sl yaluuud{ ldu

orntavvr'rhJornrio.:roaonu']a1:tninrtuv uayrucfifiordorirl ltuvfio rduo.,nan.,unt,.,u.a
.!'r,j- .i,anuruvuonnl{n!tuvyt? Lljyl[nqfl .]1lu.tuL50utlayfl n1urn1i .'l loutl:vnouo?ur.llauu

v d)ae y
n5v0luo0nttJn:v!0.!tJ't00rttaun1u a1ffnnyo{ oao,1L[a3a15[nt]fr'1,8!i.1u1:?Uf.l

ruoa noooiiureirufi'o uaylarayrafin uiu!:oyrsr'radrlro.rruvfid'n.irrflutuv6o 16'o uaoro-{nr:r,:fi

2.1



;!

,r1i1.rfi 2. 1 d'rot.jrsto.luuv6orfi or.J:rmroirr 1

fiur: arig rfioar::ru (2542)

ornnr:rlfi z. t lduao16":otjrlto.:tuvfior{orl:vrnyrirr 1 6luriavrJ:vmrFfinruar:rifi
, - i 

-ilLfl nn'l{nut!n6ual,l!0}ylu0nn1.:nu

z.a i3nr:riri'nrugfi orda
?!ct-i?0n'l:fl'lalutx0uavn't:n10ntucnotgo ytln01urflnun t]xaluiS [nl'tn

2.3. 1 nrtillalur{odrulorlr (Steam Steri Lization)

-- e I . r Y ^ ! q,". Y e
n1:yr1a'ru Lt00'tu [0u1 6'1y:lJ1'uu9totto Lt [0u1i0u9l? n1u Lunil't5idu

(Jnriun'ir Steam Steritizer r,rio autoclave yio retort) ru oguxnial Lfiuiilodruiuli.ralu
.1i-r r , !y " ..i-,, r r .y -! - - ! <
L'uo t:n tu:,ra 0u Lo trlJUylatutt0o?u LoU,r nv [or{aotuouriu:vuvnatttacoruynl o*lu'ui.!! -n -- _ _i__'_n_ "--"
- o a. ! - -Jrrn'rruorrUuvrlral..loErylneiruov60!fr,]riafiuQruyrrfrfroio{nr:nr!:vuynarfiriryuo, _i,_.._ri-_....__

" 
j i--n:vulunr:rirarurfio ritfrudrunr:ryl:nn'lrroilod.tr{rtulaalou rirl,rirfionr:rirneuiaufi

---1 ,! .! . i!d, -- -ilyt?ut nrl0'tu tfln?'lrlrouftlju ntiri.talu rtoiIU:cd 6nr ocr o{uldnud'n:rnr: uy:noie

to.:lorfid.rriJutoi'ufidrd'rgodrr0r nr:rir'[ri'lorjruvr:nd'rrdrldnrd.rvrndruovsio.:lG{ornrn
e.veonorniru:ro'ulriylo'[:,irriufiua.]nrfllufii[:io]unvdrlr.i'rj:vivr6nrvrnr:rirarurdaaoar

-,roruranrtorlodraoa.ru:.rrYur!f,auurjarluoruuniusiavdrutol:vrrunnrirlri'urirtfl.il

r:arurulunr:rfi rqruuqi rirl#toriruu:nn-rr{rlurar.louhjri'rfil

nr:miuJ:vrnyruv 9t'tou''t.i

ruvfi do.:uunaonrlril.ivln (lsotation waste)
,., ia r J -- iuJolnaluluylLuut:nt.lal!'t:oYl0t:tu'l lo't')

0'ri!n1:9]qsr0[aun0.! Llun00n!''ln'1{v1 n

4ai,.i-d
LUakioLtaut!a1uv]on lt0 :i

- tuLuao'rnn15:nb']11u1u''l6uau o{vrfl aon
3t {, a- t

- tLl0tuollautua?uvl9lo tt0l.]'r01 nnaunx0.:
,li't0uv0nvqa0{uacqunrtu0u.l

LA00 uuu[a3ara nniu9]01n Laon - taaot6uft SuLLavfi annolTtQlntaofl

iulfouav{udruot-atv (Pathotogicat waste)
4a-{,

- [uo[Uo01u?vtua?ut0.r:1nn1uta00

ultva0{vLnonlnnl:fi an::!nlttuant

110,i!nllfiott0
z- i -d-- Ll[]Frott0 a a{n Lu!otr a1a Ln0iyt0

fllnaq'l - mna"fl ifi fi ruor n nr:rfl ul:n

1
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floi'trfiriuu,rn}ita'ornraoonhiraunororfinorn nr:lfqryrarafinriunrruiouraEo
.te , i- - t , a .lll , - - . - )y

n'r: ltrnltuvl,laalouylantnu !! ylanl:uou!a ouylu[14u1va! l]0iiudlfituytgtainlunn.! [un1:

" le " x -lA',tUrton2ulou1 no

2.3.1.1 o.iri:vnoutoltuv6or{onr:rirarur{odralorirl{tdara6n'uuuc6ordofi
, )d , ; id

rD{aU:u no!ua n LUU! a rJ 0u14!R?1r.ll,!ul Lruustl ttu ra1afln un Lr.t LotJaoUn nurJarJauylx!ri

n11 14U1[UUa{ ttu tUa?Uo?U1v 10n[ A1Q',tfl:'],:nlu

2.3.1.2 n1:u::on{uavnrtuc:o.iiutadou tiouavR?'ul14u'tlJo.r0i arafinfil{
a, A o - i- . J - .;ttiur,:o{alnnir nrn?1l.jtll1Linalo[naou 0,! alaonrruR?i 5ou[oi!n1:fror:rurir

; ov ! y ,a i , " iLrlr,14tllvArylQvLtullnilar.l0ur!'t?i1a1u[ton?uLour r :rvryrnir[ad1ttayo11 5auns

triaur:num: nsir uira'lar.loanrerluq.! n {},ta1afinfiru!1uaun?: ao!rr,tarrfiatdirnllSou

rfiohiuaalauluqrlpi:"unruiouotjrrr,r'r6s urinr:ldquJ:vmvrd ocd'olfinrruv:oriufi
v ,ed) dv ;i 

" oq !rL.t,{tl:{ yluy]1uaon't11]:0u loet r{ 6i nuaucrr00ii,]u.tu L}t tou.luu:nsh r.[1!u0'l'[6avorn rdu
q r, J 4 q,_, ! - ece; ao'lulJuruonti.: uauLuan1l'tnrnu[! u0n01nu rli0114 LoUluyl:nd? rur'[6fr dlaurl ufoil frl

,.:!-.-,
Ltirvt?n0r1.:'l ova.l[!'t 1alurto n?tujor].ttdunou

2.3.1.3 !3u1o:1,a.tuar.lou rfio.:d'1ufl1in?un!o unihin: v o ruyr'r6l1utarlo u
,- Y z, ,,r ,,rv ,- , y A ! .u5u'tollJln uunJutlJLouln ulnur]arJ0uuSlllrulrn nr:utilrrirln5o{ni{ac{ouov16na6n.ir

-.,. Ja, - a a.j - Atv-
!arJ0uyrLUuy{u1450a1:lnrJy]010 unnotztu ri,:{[ro Lo iunruf ou 5ora r.]oud'ufl:1ulrin?:

u1tlr'lfl1a1u rt09l?u2suty{:1v0v[nnduntlur]0una1n:frRluaurn5oi una1n5r dlfrn1:1d:"1t

-)o-tn'Er.in ut nun !uo1un?1!uaanrlualnaltlRIx5o!aalouo-'un:rufroroilvtluurlutruc60tto

riro rriu nr:ldqrJn:njflo.rdun'r nriio.irYunrl nraduto.:uarlou:vu,jr.:rlourrirrnior nr:r - - ii-,'-
!li- . <i -c..1 "e..un Lrlrjatnon15{{n:v0'rut 0.ia1:rnrrirr 1 rn5oiriufrnosul4r]i riludliirrtlulunr:R?uRrnll'- _'' .-i--.'ii--

rirrrutorrniolriraruu6od'lu1ofr rfiot#aur:on:roaaulddrrniooir,!1ufirv 1va rflu

rruv!?aiRr!diuoruriolnr: uruv16urrTuocrfluir 16ourr,rnunndourorqrJn:oloirr l tririru
u"rnlrjai l:0n?uqilrinrlrJn6n:vrlunr:rir.:rutorrnio.:rirarudodruloririirriudo.rfinr:

m'iroaouuavnjordrlradrrairrarLa rfiolfiuriloirnr:rirarurdo rirriunr:LJotjrr'ldara
flaoor?a1 uonolnfin?ifin'r:rJ:vriruaravr.:6'ru6'lnrndru Ioul{oyridrvlrya ri!oru ni

i v- .
ttnvivUvL?a'tyto0nttu!L? rtu BaciItus Stearothemophilus

2.3.2 nlrythalsrdodrufirr (Gas/r'apor Steritization)
. i.nr:lira ru rio d'r u flrr rflu6 nvrrr 16a nr.rfirfi ororitLrldrira ru rd oturru, fio rdo

ronrvodrr iEdsi'rrirarur;torflufirrvioloar:rnfi ar:rafifiiaul{ 6o rovr66uoonkri
(ethvtene oxide) uavyrlorTadtari (formatdehyde) 6rororfluar:riolvrEllulrludloi nr:
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, - - ! --J o,
u'ru'r lta{no{!lnfl5n't:n1'DJuaooflu 0u'Ntatin50 9inuuu1n1yfl0'15 6u'1u'tasuu't tiJ0ca!oi

rtliuurfitrutoddorf,trliuildo'[u:vuvr,ra'rroyr66uoonltr{ rinl6'irnr:uuvritirbiar:1trTu
- i , )t v-

ltJcFlott0a?u oilao[Eo n']: Ltnuunal ntvt LnSu n1:tlnr.lu tu n1: Lt{'rul]'r r!ua u1i9r n1:

" ! . - , J - -- , ) a " .!
vrla'tuttofi2u nlitya't! rJn0v!n1ia?uy1tuaol1nn:cu1un15 1a1u !t0avauou tu!a nlou
i.
ttov:vtuuaanllltunlu a{to

2.3.3 n'rrrilaluriadraar:rnfi (Chemicat Disinfection)

" ! . d c, -aa J " id,n1l lalu[!on?ua']:i,nx luu?Eyrtl.t!']va! aod114:u a auylrllura.irya?uelfl Lr
;1 . A v , -!n'u:!a ouv[uu?o,iu,t { tao?u nltyl']a1u rtao?ual:lnrj Lr l,o,Ja0no{n'lu{0{!o ouo1.t c] 91.iu

t'Dororrfiol:n rjirLrrurfiofrr.Jurtjou rJilrruiaariiril?nI!:6u rfrotolar:*irrdal:nnrrt
,- , 3s - - ;rilrluuav!iurruar:rirrfiol:n:cuvrrara'rLeia 6u l rtiu oruxni piln?rl rilun:nrirr (pH)

.t. v , J" : v -d.Y , ,-!tuuqura 0uyrynatutt0etlu?Eunv!41:rntr00!u0u diuunl:U1l'ilfi1{osto [U ovnolrirulnl
v !,vnl ''ru1ro.iflon0uo?u

2.3.4 n'u1i1a'turdad':ui.:fl (Sterritization by trradiation)
, e ! . u 4..t s I d., ,j- ! oqn't:yt'taluLr001u5.:aLtlurrn[uLa ,14r.jytlre!u'tiux1'Lflu:uuu a-,!Iouord'u

dd!iuaunli.unlnnr:1"8ira-Ifi riurnSo{fi ourvrri oun:nimrlnr:un d o1u1l uav?udr otfinn
-.---ii u N ,ry?' - .J .- !) , ) *,wflrn 1 o{tJn1:'}IruUl:vUUU!',r Lt rllruvno rto nodto.r:c!u tro[!5uurfru! riu:vluauvr'td

rirarurt'o Liuri tfturlliouhiriollflori bifin':rliounndrr'l,ulaarou rJ:viy6nr,r6 dru
y.e !- ,ow, 1- - J ' .ty f,d s y o-! s,t'plfl0ut0:vuuu non,t[t01u6.: [un1:rlod'{:vu! 6a,r !{unarn:frfrn?.]!ia{ dal'[{fiufrlrnr, a n,!

uutu141 tun'r:nlnonunl[uoi.ld

2.3.5 n'l:ri1a1u(iad,lunduurirvSntv{f,r (uicrowave Treatment)

nr:ll'rarurtjodrtrn6uuriruSnlv{flr rflurvrnluladlvrifiriuri'rrrur:usurLrl{ryutuvfio

riio rfiotrjururrd rJ:snoud'ludrun'oeiouxadou (shredder) uavdrulirarul{o :rurf,d
---.y. ! y. - , j- Js - io,- -n l1!:0ur!un1v1a1u rt0 0?1!i0uo.:na'l?urnoiulou nr:ioavoofiirlfia"l fiararlo uad 1{

vr'rfil udrldnduuriua6nlv{fitirl#rfionruiouuriaroo.:rirrydrriuo.:r{rj:vnourirn'zuddol

nx!qil1fi01fin1:lirarurdodranduu:"jrv5ntl{flrldHad ldud nr:or-odourJa,.laa oruu;i Lrac

:vuvrrarl,unr:l,rinrruiou nr:qr"oeiouilaalouirirurir6'19lrn 6.:riorer-nuar.loul#rjaufi4o uav

nnnrndrlvivr'rfir ufiot#a"oo.rrjra-rfiaqorlouldlnlohirtiuriu ovrfiooouoo 6.ual.lourirrru
dtrifiorrriiu ovtlldiunrtriourfiurlro (cotd spot) Iortrvirh.J:rurdnr:nrunrLlvirirlrufi

-'r ' j -.3-- - !,,q;uunfrluoirn'jr 95 o.:arrtar6ua riu:c uvrrarhidounir 20 urvr
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2.3.6 :JUUtn'lur1 (lncineration)

" - I e - , c. Ja d )
n1:yr'ra1otrucootroo?urnlr 1 do'irrilufrfrou rroiduriioiornrnrratririordu lduri

rirlddrulunr: rioairr uavdrrirriunr:arU:vnouriupiolnr:unarn:fiinmri uavi'nuv
n

h-;
qorirudrtr uonornfilun:nifinr:rHrlrarilurnrrarrlriaul:ni rirlirfinilryr,rrlanlivoln-rfl

i -d g v i )" - - '. Z
LSyl'1vo'ru !un1tn2ua! [t{luuavultt:nu1ytnn25 fi.i00,t14,tltuytd,t14iu {naut6,]Lutugtou

:'rudirion?1 i'rnrryriorJ:vtrtufiouln#16u.: 6lfinrunururu lunr:r.r ryrnlula66u'[unr:
-o-rr- - : if ! .u i, qnl00lruvfiottoI ay10LLyunl:[tt9l,'1til.] t{[u 1ouu u0n01nLn1[r.l,Ltii,l !n1:nd1?d.l

I s dJ i - t . ! - " X
tvn Lu[auournyfi'tiotuu 6oriot'll rru nr:draru rt-adrulorir (Autoctave) n1:tiralu16o
,4
ri'lona-uurirvd n1y,lflr (Micowave) rleinl:1.8{iulurJ:u ryrfllyluu{trjttflir,laruuavrflultfl,uyrrl

!tim

2"4 nr:rirdntus6nu6orirsi6nr:rlt1'luro1u.r.r

nr:rirr-n'uusfinrdolounr:ranlurnrml nivvri?'ra1o'nruat (25qs) leiririluoio:jl6u 1ri
<121 -- )av - {-..- -,r t, '- r.- j -r,,rrl,tgt1u'l'tvtulr0ir 't!arJou nort0tlavro,rt 'tRiu nr: trurtuv6oriolfirHrfiorura4ihjoirn.jr

Trto ai?t1rra[6ua uavlunr:urrniutirarrriruqrur.r4ilrjoirn'jr 1,000 oi6.r,r6!6ud uavlunl:
rzuroiolinr:nrunrL!1nii1uo.ln.rfltf,ufir.Ja'ouaonornrnrtartnrufin:vyn?ia1o..l:olatfi..lr4u11

Irruua"nnr:u6'rn1:rrJlturiluvAort'olurs,rurriuriiunru!?un1:1nrnfifirfiodulud,nuruv

16orriunr:rHrlrarirdorn6.:r,loaiafi'lilunr:H6flndimud.rrirurJfrfiiu1yr1{rnid!rfiu?{o.iriu

n1:ooniroduodl.r:2or;rno.ra1:ti:vnou6uvrStifiogluruvuarr{orn6rrairrJfrfiiurfirfiniiu
! ,' .r , e ,;02J'1.tluul.ruovua0u a{.!'ru00nr1[u:!nru5auuavuauavr!6 ouar:6uy5tj}inaruriju:rJ

o o niloci (oxidize) luvirtorialjfiov rflunr:oBurur,ra'n nr:fi'usruur.:rJ:ynr:fi lfiu,:io.lriu

n15[ 1t r.l

z.+.t tlfrffiurrofi

dru!:vnouraa"nl uoltuvfi nrfi'oo.rnI:{nururaov!:cnou"ttldr,ornnrilou (C)

lalo:rou (H2) uavoonfirou (o) orqu.reirdrfluoirrirrJifiiurdlir'lvirfiovra'rlruuavfirrfi
-.i r e.J

riioiuornnr:rarrlr,rrii'rrJaor.ldouoonrrlu:vr,r.jrlnr:rrurlr,rriorq6u 
1 fivru.jri6vr6narioun,Jr

s'rnu.reirfrtdunlarav (Metar.) r'au,,loi (S) lu1sr:rnu (N) uacnaotrei (Ct) uj.jlolE,urirfio"fi
n i1r.rdi6'rufo u n'Jrlu uito'rrJfr fi3urnr:ranluriusiovfi6yEyr asio nr:rfiolafrutolor n rn

.;- 3
UR5ulyttnotuornlurtnnr:rarlrari (Combustion Zone) finrrlr,ldouuacrfiurdolfiu
ar:duvritliirururrnlruoeir :finua,Lr:ofior:curnr:rHrlrarioeirr.iru 

1 ld1oufior:rur1,vi

riJurJfrfiiuroeirr.irota.rnr::tLoirflu:vra,jrrnriuourirlolo:roufioqluruvryuooniroufio{



11

o.j.'[uarnrofi1{rnrlvrilunrtu 
v rouJfr iSurotjr rirafia rlr: o uaor161,o udr: n']: rnfieY.iIa ollu

aunllit 2.7 $az 2.2

r,rTnnr:rarlr.rrirflulrjotir.ra:Lu:oinrSuouuavlsln:rouov:rufrrfi'loonErouluornrnfil{

raulurjud'r naru rijunriuoutooo nttri (cor) uavlorjr (Hro) mudro'lluyrrm:rriutrlyrn
!

nr:Lzu''rtimrtta ur rufi0vlil Lr[ngrnii!ourrouon [to (CO) tu (n:vilr?,:a rE1:fuqt, 2550)

- !- -nr:rarrlrarllurorurrtuvfi or6ofi ua"nnT :r'r.:ruoqj z rJ:;rnvrlvr! 1 oi.rfi

2.4. 1. 1 l:, rnynr:'ldornrrlrnrfi uro (Excess Arr) rfl unr: uzurturdldv;olri

otnrflrrnrfiunon'jrlirLrruornrsfidolnr:orrrrvrqu4'(Air Requirement) u,tlrvdlairtUvfi

frolvltd.iruuaylriinr:rarrtrarii:uul:.: uionr:rfin:yriaroeirl:uu:l louri'rhJ,travuadouprtu
.!

Q:vuutJ l14t 9l't tu lu:v mru

2.4.1.2 d:v!ny1nr:ldornrarioo (Starved Air) rtlunr:rHrtuvfil{r.riolriornrrr

rL r n tfiunon'jrrJB!1suo1n1flfirio{n r:orruuqun' (Air Requirement) loafruurartraaloufifi

dntsuvart6tndr6arfiuuavanlrarikiG rdutuconaryn::r: turGordo

2. 4.2 olnlaffiiltenturTluml vr qufr
)y e a jlvr , e)uflJ'rrur0i00 nrr0uylflo.l ni: [uyt't{yl qBf, ry{0l,rtnonr: rarr'[ur]frauu:su !iuni1

oonirou'[umr.rrqun'uio stoichiometic oxygen 6raur:orirurruldornrJ:vmuuavr-iirrzu
;qv Y i - ioo

t o ruu vf,ll!rzurri'rfroo ni roufiItlu nr: rzu rluriuro rn or n rnn r auo n;irv iurjir rnr or n rrfi
)v1nn?rui!1ruo'rnrfifr6a.:nr:ur.rvrqu[ovriu n'irornradrurfiu (Excess air) orriu:vnourr.l

ds : 4 )utf]r]tout'ttJ10 lalurJar.j5y141',]{lJUv9tO tto 11,{d{d'tr.l11odur !f[unr: rirurruoonttoufrdol nr:
lurrwqufrlourraldlouord'trqr-rurj:urnoiornr:riru'lru!irrruoonEroufidornr:lour..lirror:

aur:nriruaruldol narJ n15 2. 3

Qo=MoK

Qo = dn:rnr:tyar6llir:rn:to.iaonQro! (m3lh)

Mo = o-n:rnr:lua!8.iil?aro.!oon6rou (kg/h)

K = 0.2404 scm Orlkg Ori ZO.C uav 1 atm

C + O, ------+ CO, + nmr:5ou

2H2 + 02 ------+ H2O + aI iou

(2.1)

Q.2)

(23)

Iou



1.2

sri:1{fi 2.2 Glrruoontroud6'o.rnr:rfi onr:rrurlrarifi auu:niuayru6nfiruciornnr:u{T tui

2.5 o':d :;nourn#nrolrnrsrtay6ordo

orriil:vnoruanuo!torHrtuvfrorfi'o arur:na:tfldo-.rd (nryyr:?i6.rn1:6ua n, z55o)

2.5.1 ooioutsv rfluoofituv6or6'aondrr{rd:vuursrrrzur 6rdorfir.J:vnfiarur:nf,otd

iqrinuavrrilu:l rlo.:riuduq:ruornnrruiounru'lurnrra.rr16'ya-rrirtuv6orttrlourrirrorrur

u#r uavdoratn:nrirrruioutervr{rdrnrurrtdodrravrrrn

2.5.2 rioltnrtav rflu1nfifinr:u.rrlvriuoltur6orrdouavfirrfirfrrrfiuornn:yu?un.r:l9.l.l
,. vi y A r u ! ,- Jt14u 0{o1nrt0'ru2ur0.!l'tl1uI{fo{tatr vSolrnn'jrufrlfrol iuoqjniuU:vmyto.l:vuurntarrfr

. taontt
' 2.5.3 rirsr (Burner) riJuoiln:nirfiodrolunr:lnb,lnrulurqrulrdr urfi'oryi6r uavornrn
' dr1#aur:onrunlqruraaiaralurnrran'lfitdnurLrn:grufiriryuo

arnfirfruo.rirj:snau

1A{1UU

d:vursuoan0roufi dolnr:

?t1{1lnun

Hann 9fl[to1nn1:

rarluri

C 2.67 k{kgC 3.67 kg CO2lkg C

1,2 8.0 kglkg H, 9.0 kg H2Olkg H2

o2 1.0 kg/kg O,

N2 1.0 kg Nlkg N2

Hzo 1.0 kg HrOlkg HrO

Ctz 0.23 ky'kgCl2 1.03 kg HCVkg Ct2 -

0.25 kg H2O,zkg C[2

F2 0.42 k{kg F2 1.05 kg HFlkg F2 -

0.47 kg H2Olkg F2

Brz 1.0 kg Brrlkg Br,

l2 1.0 kg lrlkg l,

S 1.0 kg/kg S 2.0 kg SOr/kg S

P 1.29 klkgP 2.29 kgP2O/kgP

N2 01n01n1fl 3.31 kg Nr/kg(Oryqui

uIluntfl: Glrruarnrofidoinl: = 4.31 x (o) rqufr



1.3

a

2.5.4 :vu![6 01nlfln1u1urniu.r1 rirlrirfiornr:rrurtrariodrlarlu:ni uavrirn:vuaornrfi

o'rnriorraru:nlr.Jariosrarrniu 6laro rflu:cuutioau rfilor n rar,ti otio I rijo6lor nrno r n

nruuonrdrdrntzur rfi otiifi srnr:raruriuuto.:n:v uraornrfi

2.5.5 onfifl,d'rfi rfiaornnr:urlyrituy6ordooonornrfl rHr

2.5.6 rJdol:vrruornrn rfluoofidrornrrnro'[urntandl.irunr:drriolanmv udroon

a!:5u1nln

2.6 irmrto.ri;uurnrmruadotr

:vuurorrartLar.loaarrLr:nd'oneiltdriu 3 rl:crnr6a Mul.tipte-Chamber, contro[[ed-

air ltav Rotary kitn

2.6.1 raltatluuuuarsriosrir{vsi (Mul.tipte-chamber)

rnr rzu 1ua,J ouuurr,taruriol urrturifiloioo nuuu uavl{.:rufiuotirlun iraarulu

flo$iuarur:oiouil{tdrf,uaoqJ:cmv6ouur ln-tine hearth ttavrlu! Retorthearth rnlrirl
LrlJU ln-[ine hearth q-.!nr fi 2. t ovfia-nucuv riJu#olrl.rrlraria orriorfisio fiurfluuuru rrto el

fi rtrarrlr,rfiovlraal,uuur rdun:'rairurntarr uavfi nr: uJ6 uufin ron rvlurrur6l rvirriudryir
ter'ttrilLLULj Retort hearth ufiotrl:'uurfiolrYrrnrrzururuu:nudlvru.ir nr:lyatar ffrrrarrlyrii
^-_.-ri-- _-_ n ; ,lj "r d ,j _
n r: ru auuyflytli tutlu?fli (yt!1luu,aJa.!) unluttuvrdurn'uiInr:u]a-uufrru1{oon1 yt1i

a v h Y-1- - Jo'ruij'r{o't r.JLuo {0i nu0{ L .r 
L14r.t, aolou do durio,: rzu r Luf u: n ua v ffrrlua rfJugrJd'r U 6'lfiu

ilJvr:.rro.i!n''rur'ruuuriud.riruron"vioin!rnn'irrqru.l'ruuu rn{rne hearth 6rirj:vtrBnrn
nr: lnrrr nn'jr rnruzur4ar.,lou uuuraarurioru.rrtvrifivilurufi#orrrurtrariu: n"[rjfimcniuuavuuu

fi ,nvniuuio#rao.ruuuluriat 16orriu
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Curllc(inc

1 ?l 2.1 [n1[H'tBUU ln-tine hearth

vl ln: Catvin R. Brunner (1996)

raa-nnr:tatrlr,triuavnlinlsi.ruolnlflnr:[ {yrilfl..]t -r!ar.louuuu a.rurio.:rHrlyri
_=_1.t u \ e 

' \ eZ " qe r e.; e yLrro1,utuuonlall l14r]a0{}to': t 't Ll,tur{40{m1i1un1u'[64fl1?u Excess air nr:tatrlrar]tiu6udru

n'l::vl, un?.lltduttava']:tvruuluua a.louflrrurdt unlirar{uri Fixed Carbon rfiodunrutu
rior rHrlr,rriu:n firtrHrlvriduJ:vnouri?ua'r:rv r14 uoo nn,rnfio{[il llr,rriu:nlr.ra l,irurio.rlyl
(FLame Port) rtrhhi'olruarnriu (Mixing chamber) rioudovlraardr{fi0.:rrurdaolornrndrufi

aar (Secondary air) qn16lrrirt{vrrrriortr{uavararfiufirtrHrlr,lrllurio,:1a1r,r'rrarrfraor

(Secondary aurner) d6on'rlurio.:ararrirvrjrinruquqrura4inr:rHrlurjlorfirtdtraailrurrjr

lr.Ja.:norfiuruavrfionr:rzurlrarifiarq:niluriorrzurlr,rrifiaolrnrrrurraalouurufikiiunr:

oo nuul#ufio n r: rzu rlraridufirin sufr'ru{rrolrla,.Joufirar!r:nlirlriTn u ciruor nrn rilr'[uf
druuulurJir rrul r n ua v iir rinr.Jiu r ruo rnrn rzu r"[uridrud rl rn r rar rra alo u ullu Excess air

lirlruloufiuioir6usito':ornradrurfiulou:rroei:vy.ir.r 300-600 riloirSuo{ '[urortarr:cuu

trirornrnfil,flunr:ra.rrluriovonorordrrnrrzurrironuroluavilirrjilrrufifiornr:dru n:yf{ail
(Damper) lu:vuurq'rr 1lrluualafo.rrnntr,trijulrri 1 ovio.:ornrnrdrrflrlquldfioaudr
ornrn (B(ower) o"oornrn rrirtr(uror rHr ar.lou uutiraaruviolrzurlr.rri ry.tntrfi 2.2 loiiunr:
oonuurlrloaronrcl,fi'lirruuu!nr:rlourLa aiotrn{.: 16aru6o uunr:r{rrrufirsiorio.rrflr rr,Jr

nrriort*ifitruunr:rirudrfiroonrrodrrriorfio.:o'rriuiroiolraqorirrrurfiofirdr.:yfiufioriru
:. - !
{rdroonracovGunrnru.nuuufi .jrrJfr uhlruuuufi lriorfi ol



rn"**?
!"rrinivreru3nr: uurivrur do qrt a :rsJorfi

{oqatlorii"' 15

C harg ing
Ooor

lg nilion Charnber

Flame
Port

Secondary
Air Ports

Secondary
Bumer Port

Hea rth

fi'tylyt 2.2 [n'lrH1lruu Retort hearth

vlur: Calvin R. Brunner (1996)

2.6.2 [n']rHluuufi?uRrlo,tn16 (Controt (ed-Air)

raa"nnr:r{rlruto.rrflr$.rrrailouu!rnrunrLornrntdurinr:uillnr:rartvrioon rtju
*c,,4- )u, la'pl{a2u Lu1.t0.1rr.r't Lvr.l60nua{van! 1tvrl [t n[uuf o.:friuqaaloufrrJour"[urrravtitroiurrurlr,li

Iorunr:nrunrnr:rqnlurj'tri'oirn'jrciruarard stoichiometric r.lirirruornrnfirlour{r{rio.lrarr

tufonnrunuotir.rrnirniolounr:rlouarnrardrfiolranlr,'rirflunr:flouuuurJoudruldb{nr:
!,2 l; o JJ;rr,r'r (1ruuu.i00n to6ltJtutuu,:nn?lffiuvro.uJu{aalouov:yruuaonu..to,.tnuutuflao{a,D:vLlru

fi'oq1u4anlou6.:ivrvuoon!'rna'rurflufirt:vruul,r,lar{rririolrarrlrarjfiao.:riufiao.r rixed

carbon finlru6ooqluxailotL6.rrdrrarrlvfflrrrarrlurifil:vnoudruaru:vryuorn#orranlyf

u:inovlualoun:.:rtrriri'o.rurrlrarifiaor6.:ornrnfilflunr:u.nlr,rritdiunr:rJiurfiolrirfionr:rHr

lnriuuu Excess air uavdnr{rlr.fl,uri'orrarrlrarirfiolvirfionr:lyauurf,uthudrulirfionr:l.rar

rYuriolffrmr'rrtvrinrubiqruranfiqrn:vurunr:virrarorir'lri'rionr:rzurlyrjfiarx:nlo-urvrd 2.3

nr:nrunlnr:rarrlr,lridrvir rsrr rzuru!rnlunuornrfiInuvirh;fluoqin'unr:nrrqroruuni'lu

vior urrtra:iu:n ua ci'o.i u.rrlufifi a or o r n r 0frfl ou rdrrio r rarrtrari6 n nrJ iur.lir: r ru rfiohi'ld
qrura4iurlvrintrfifiornr::cuurnrratraaloouurdfifltriuoqjfi:vd'unr:n.lunrornrnfii1,{

lunr:rilrtvfunnrirrrYueirutraqjornrrfiuzurlr,rrl'[urio.ru: n uacfiorfiaoronrJ:no tjr.:o,oTul-6

uavria rfiaqfianrrqili'toiqruuqfrsrtLfifro.:nr:urj.jtLaaroofiflourdrurovfio!ri!:cnoutta 
v

#rlgruvau116fiul6uuuua{!6ntrdrvirrnr rarrurua?un!o.rnrfiFr?lrLatLr:otolriolranlyri

dao.utju6'rrirraundn:rnr:rrurlrarjrio.rrnnlyripio.:firjirrn:firfiu.:nofiov:0.:iuuavrillfrfiiar

khanitha
Rectangle

khanitha
Rectangle
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-r .i ; -ooniloiifra!ur0irrufirr:vrraoiroonr.rlornro{Lrt [yuu:nuav [#i rJ3u 1ru o 1r 1fiiilflu n,u rr.r.l

lraf fi rfi owrorfi obiki:vo'uoaniroua'rurfi uotJfi do.!nr:

nlr^rfi z.g

2.6.3 [et1u.tlrluuralu (Rotary KiLns)

Bumet

Primaiy
Combuslio.r
Chamber

Ash

Primary Combustion Air Port3

[9]',I[rJl ttulJfi ?!nuo1n16

vt ll1: CaLvin R. Brunner (1996)

rn1!,.1'tuu!ur]ufi n1rUr1lvri6,:tri.iaont{Jufl o{rY1jtlacifioiHrluio.ru?uao.!fia.i
rio':rHrlr,'fu:nrflur:ln:vuonr,rruki:ouunuuavlo'uuirlurdnriouornuur:vdutrur.rniroy

riunlio{rH{ufu:nd'jtnrraqufo.rranlrafidaodoarirhJrflur:rn:vuonuavrrrrirluuu.::voiu
!

ttutnu?,iulio{rr.nfrao{cJor rnruuunrunlornrnr,rioororr{uuur6lfrtd,oylnrnd 2.4 ua-nnr:
rir*u6ori'or rzurtr,,rivn-nov rdaldru4r6ronrirvuorLrns.r urinr:oonuu!:cuurar.louocrJour{r
ria..zurlr,rriu:ndilaradrufiqlnirlo ulrirniorrJou4ar.l o ulourJ n6ornrafi16'Lunr:rarrlr.rrjo v

rJourdT,lo':rantrafu:n'ludnrruvornrodrurfiuoejrrl:6qrtLrir.r6flrerr rzurruw,,mlutur3ooriuld

o'onuruhi'rnrrartir.:rufianrr vor nrorio ern.jrfioior nr:vrrvrqufr (Sub-stoichiometric) lu
fiarr^rlrariu:nrsrrra,uuuurLuld:vuu riuornroirlua ua vfi:c!unr:6oornrflrru!firoBnr:
frsruuo.rrflrrr.n rrr.,udriruart u.mrolrnruruavri.luaorJirLrrunr:t{rdoryr6rrairLril.riu#or

ra rlrarifiaornru'tu#orrarrlvriu:nrir:ur',r,d,ruuarar::rllruoyru rl4uoonilrornla ou oodra
r.lo oovGarlr{ri'r uar rair'luriolrzurlrafiu:nlitarjrfiinryrqruraaitol#olrarrlraffL#q.: rfiulvralu
n:oifiranloafirirnr,Liouhirfiurro ufio rnr Grrarlu,aaro udrufi rflura,:r.6rorraiutrrnua,rir
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Emolgency
Bypass
Stack

Hoat-Recovety
Boller lnduced-Oraft

Fan

i
d
E

nlyifi 2.4 [n1$'ruuul.tuu Rotary kil.n

#ur: Cal.vin R. Brunner (1996)

rflorornuaaloadrufiriutoru6.rovrn6oudrnruluriolurrlr,,riu:na.rdrirua'1{ra.:

tutrotjrrsiorfro.r:culrmrrzurrLal.lou6rqnoan urdrilirlruodr.rriordo rlouolofin.rrflou!a,Jou

t'rirrmruuufirrioldoorio urru oio rfio.: rfiortru ududiv!! n1: u.rl uuuraruloruri'rhj6.:rin
J v 

" ,;u:vnouo?uryuu LnSo{floullar.lo u uav:vuurir6rdroo no1nrfl.rrr.J1lvlJufl ouua iloulilarirfi
flouraaJou r{runrrarrodrrriorfioo'aio firriorfiorffn6n rm1r 1u!ui.rr.ruurr:rutrioon uuu:vrl
tnlHruuuurLueita:"ul{rYuraalaaornl:.rnururalo ul,{rnio.ulouururn6ur (Auger-feeder)

rii oflou4a alotr rrir rnrrzuro u r.rrio rfiollouta alouovnnu::r arlufiolrlouor nriu rn6uluiuov
rJou4a douiioqjmrrdrudr.:uorfio,:rlourtrd rflr rHrotjr.rrio rfio.:uo nor n:vuu{ouuarrou
or'lndrrrrdr:vrurloula alou uuufioBuuriour.nirfi6r!:v noudruorJn:oirit,riru nryrlarJoer

rmtuavnnna-ua':rti,hirfionr:rarzuarufi'u.uowaa.loutirul#uar.loud?ufirflutolu{la"rariarir
)q,.q ', ,a u-i i e 4 4

o1n1fiyrtt [unltttJl LytJ Lon.tjul,L01y]tua0n'tuy6i{n1:LH'l hr'.louonei'ttau.i0lnoluua.tur9t,tr1]1a

" - ! . 
' ) q y.j j

tuuua'lrau{trolaonuonrfllnlt:3r14uylo0n!10'tn14o{!r.i'th4r.tuln0vtllaro.![,]lutlrao.rrtro
- h e.i q ,J " 

y J-vr"rLvnl{rnonlrrrll Lrryrailu:au14?[21ai114iur0.!uJl LUr.lraoi{lxulfrinuroruynlnruluria.l

uirluriuavornrndryiunr:rHrly:ito.rrio.rranfiaorovonrlourtrfolrnrrfioinur:vd'unr:rHr
't '!tllr.t L[1J 1J 01n 1fi6?U t nU [U140{r'.]1Ly!U

AuEer-?ype Secondary
Feeder Chamb€r

Rotary
Klln

r'ilrriolrlouuacfin-roiurLailout{rrnrrarr6iniu16urfiudtair uourzuruurnrlulouranr:otirl0.:

lunr:rnuaaloudun:ra (uana:: avr3alri, zsqq)

Olscharge
wet scrubbe, ""{_ i
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2.7 uanl'tyo1n16o'tn[n']$,tlrus6ff 16o

ranl?!vr1.iorn1fi (Air PoLtution) u!1u6! nr?s!o.io1n1fi fi fi !?aaii16orluoulurjilrru
jc.J'
fr:urnnouay riJu:v uyr?a'tfruluylo fiovrirlrirfioaran:vytu0ioarnllrourrTutosnu a'oi fit
uaviaorir.:1 ar:findrrdrororfluorsruiaar:rl:vnou 6.:rfiodurowuo::lrrfiuiarfionln
n'r:n:vrirtouuutiuavorooulu:rjtolfitt r,tantortuar yioounrnudl lanrrvornrar,ta'nfi

;ir6'rg (uuntr: nrfrt uavnuv, 25a7) triuri aluouarn (SpM) ffrrnriuoulouonksi (co)

flrtoonhritoltulsr:rou (Nox) nyiir (pb) firr{arr,{oitooonlrri (sor) uavfimlolw (o)
Z.Z.t rryrilrirrfie an,t?rm.t{01n16 (Sources of Air poU.utants) utiloonkiriu

2 rj:vmyr 6o

2.2.1.t uya'.rrirrfrofrrfiarorns::ltrfi trifinr:n:vrirtou:uudrdr'lrjrfiurdor lriu

rJ:r nn nr:njrfr orl tir f,rior flruau nrrrly{:vrio nr:rla rrrJrio urua.,rraotuuu 0., n.,o

t1-l!au

2.2.i.2 uraa'.rrirrfinfirfinornnr::crirro.:lrluti urari.rrirriouuudrijuuvrirrirrfro

ar:uafiuuanfirfin an:vvrr.rsio!rlutiuavd.:urndor Inuaur:ooonkirflu a rJ:vrnvrn'rd
(1) uraeirrirr0ofioqjrYrd Li'un'l:.r.:ruonalun::! nr:rarrrlaalou (z) uuri,rritiofirndoudLi,
tr'iuriurunrtuy uav (3) ur.rd.:rirrfroornruio,:uduavur,rdlrioair.l rrju nr::vriofiu nr:Irifiu
nr:airsornr:dru 6ou rirtrirfiorluacoo.! auooi[oaruanoa (asbestos) uavayoo.:i6fir
rilud'u vioutjrsrru rvmvto'ruvdrrirrfiruaar: vr";ir6'rgluto$iu ur.jlri.lu l rj:yrnvr ldud
(1) uueir riliqfia rlr:o:vu sr'r ur.rri rlduriua u (point source) rriurJeio.rniul:rlru
oi'ra'r nlr! (2) rrurirrirriourufrud (.r". source) rduuud.rrirrisrlurio.l nr:tltrlaalotr
rijudu uav (a) urarirrirrfiovrJroatoudtduiouuur#u ([ine source) rtiu nr:o:ro: rflufiu

2.7.2 rJrsmiltolrlaR1?ryt1{o1nrn (Types of Air pol.tution)

r.Jan'r?vvrf iol nlna ur:o utir ua n n,Ldnuru v nr:H6srki 2 rJ:vrnvr (unnrn:
nrit uavnsuv, 2sa7) o,:d

2 7 .2.r ua n11rarnrfl u :v rnyilrrl4i (erimary Air po .utln) rfl u:Lan rl cvr r l
or nrprfi rfr oor n urad.: rir rfrolo a n:r uiu firrn ril our:ouo nlsd firtoo nltrito{uln: rou
firtt'arr{oflnoonlrc{;f,rdr uavrtrirniur{ornarluarun,,,uc ravrflrriirl,ul:rrru
00a'tltn5:! .1a.1

2.1 .2.2 uanllxar nrnd:v lnmy fi an i (Secondary Air po(ution) rflurLanrrv
vrrrornrnfirfioduornrJfrfiiurrnfi:vu'iriranrrcornrnluo::rtr6 

lriu loku rfroorn



19

rJfrfiiulni :vy'jrlar:laIo:nriuoufiouluo::ltTF ri'ufirtoonttrirla{tulsr:uou lquiroo
tl-lUelll:.lUlniU'l

2.7.2.3 anTryt\n1n an1?vorn1fl (Air PoLLution Effects) lan1?yo1nlfl ti{#
,i,

rfinnrrura'uvrusiotrrirr 1 loilrnlrurf,uo'uer:lueioarnlrourriutornuuava"n.i rirarufit
.qeu - a e ,l evnlx?aolauwru yrll, tnqnl'l![au luunan']nnltoln1fi r!udun:1u0lod{u?odo! uav:vuu

frlrniyrar a'nucuvntruluu:!ro.!na reufirnoiu ov{uodritrJ:vtr'rrttavn11rttil, utotar:rn

afirgo1n1n uav:vuur?a1to.in'm6':.rBl-a61:!afiuolnrfi uona,rnddr:uafiuolnrrt!rltiori.i
_.--. j 

- ,{- ,- . ..,e d j-.j d :0ln Hamta:t.lqyt0nu (Synergism) yl1[ n?']u[au .tuytl,ng]l,u in.t1u:u[L:{1]1n{un?1n?1!
g i-
tduu'rufrrnnn'rn!aa'nriqt,dui u5oorordol'rari'ndr.:fiuuavriu (Antagonism) frlfitariufr
-!1

rfi oiuiamu:uu:lriouat (qo' qarrd, zsso)
i;-

z. r..3 1'0llafl u61ut0{}Jan11301n16fr 6nu'l
1 4 X.l\v" a ) - - J[un1:flnu1n:.!u l,tlyt1n15dnu.]tJan1?co1n.1flfrtnn01nt9t.ttr,l,t1luv60rio nltl

nlv!1u leiin'l:rilr,ruou1nri1un1:rJeioudiornrflrf,uorn rnrrHrtuv6arrdo{urtlunr:ronrv
-)l9ru:luavtouoo.igl'1:1.tyt 2.3

nr:r.:fi 2.3 rirurfl :orunr:{rioadsornrnrf, uornrnrranuo;6o,rdo

rJ:vrnytorar:rafin
yr't{a1n1rl

ri.r''rrffi
rirlrn:gru nr:

:curuar: afiu
?fin1:n:?n1n

rirfirtdarr,{oflnoonltd So, (ppm) 30
USEPA Method O,A I i6vin:r

n'run!r!afiurriuro!

rirfirtaonhritoluln: roul,u:U firt
luln:roulnaonlrri (t'to,.ast,to, )

(ppm)

180

USEPAMethodZZi6fin:l

n'l!n!!allutyuta!

drfirrlaln:rounaol:ri (HcL) (ppm) 25
USEPA Method ZO ,r iEfin:l
nrlnruafiuriutol

rirfirtlalo:ror.rllqoo'[:ri (HF) (ppm) 20
USEPA Method 26,26A / lii
n:rnlrnuafiurfiutau

(PCDD/Fs as lnternationaI Toxic

Equiva[ent; I-TEQ) (nanogram/m3)
0.5

USEPA Method Z3 / iBfin:r

nruauraf,urfiutou



drurn:grunr:rJriaudrarnrarfi sornrarpntac6or{o

rJ:crnr ?o.iar:uaf,u

vl1n01n16

R,l n:!',ru n1r

:curudr: afiu
't5n1tn:1i?o

rir irLrrualuavoal (totat

liuspended Particulate) (my'm3)
120

USEPA Method s Zi6dn:u

n1!n!!a utyutou

rjrnrufiuuar (Opacity) (%) 10
USEPAMethodg/i3fin:l

nluntJ aYlUryutau

rirar:r.J:oyr (Hg) (my'm3) 0.0s
USEPA Method ZS Z i6fin:!

fl1!n1]!at{utyut01J

drar:unodul (Cd) (mg/m3) 0.05
USEPA Method 29 / iSfin:l

R?Unll!alrttuut0'lJ

r.irar:nvrYr (Pb) (mg/m3) 0.5
USEPA Method Zg t161ia:lu

n2uq!!a utyllt0u

2A

sn:rrfi 2.3 riurn:qrunr:{rioud{arnrnrfl uornrqrru.n,trus6ordo (ria)

14r"rurvsr:'hiriru':ruarrlrtlduar:rLafinnr.:ornrnrfiurfianrrvdrl6l (Reference

Ccndition) oruu4i zs onfllrsaLiua nillreYu 760 ia6run:rJ:avr raio oruryu 1 liru.rnlrl
fianrrvurir (Dry Basis) lotrfirJilrfl:ornrndrurfiutu:cucurrlilli (Excess Air) iouav 50

,. JA
v:ovru:}l1nt00nttou:ouav 7

d-
m 1: nlrJn'luarttaYlU (2546)

2.7.3.1 n1i!o!!ouuontrri (co)

nrirouuouuontrd (co) rfl ufirrhifi dtrifi n6uuav:arioornnr:aiuor
T'Lriaru:rutorar:d:vnounriroururn'irornrnrfi alrSnfiouuavavararirlddrrnriuourou

i6
u0n LreiLtJufrl$Ldou luanrvroruraniuavnrruojurJn6uohrio!frFiurfiqrur,lnia{ruacrflueirao

Jc, soo n{[0u Ln0 u 1.]ov'r n:.jn? L:{ul R5u rfr r!ulauv rtuvrr a r 16 uunnfi6 nr ro auioa'ruruauto r

urlnrfia uavoo nlsril,o.!vlo.:uo.iovrfiorJfrfiiu rnr:rfirioonirouhirir firtfi,ri'na ru riJufirr
oriuouuouonttrilou ririi.:iiu16uvr':'tiatLr:n1{firrduavairulrar!o91ufi"u6u6ufifiofruuid

ar:o drufir6ulr noc6rur:n6.iror ffrrdor nornrrtdr, r n n.ir6ufitroofruvritia r:rriu6uLu
uvrau:rufirurlrfrsrarrlr:ouJ6uuuafiufiririjufirtnriuoulooonlrriviofirvrulduonornriu

u'rad.:rjrrir.r l fioroririorfirtdtdrirunr:rir:.r6inoalurjrurirlfirfiofirsdldrdunr:u:vnou
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.| , o .,9 .
o114',D tu1,t0{R:? n',r5 tt Ln5On 1n11t.]:OUtUqOUU1ln',nnlln:yt1Llr[nOn1{nlSUOU,JOUUOn [tO

!i
Lrav luu1nn5fllu0 n!1u0100y Lna[au{du Lu!''luo?u'.l Ioua1::ouugialo [oiu ri.rrirla{o 1n

,r d o d oir - ja
:vuur0 la16unllnuavunl::2 l,xat!'tau5!? n?n!:on'tnui!ltud{na11x5on.tnu5r?rurt

n'l5n:1n:uu']l! unluuon:yet*un?')!F]liuro{fi1qn1u1ul0o.toa.in.i15vd'un18uonu,t{ni.i
.J i"ov-ilu'j{u:nu!ei6ifi.::vdu q2 rrn./au.!. !oii{n.t:6uu 51ir1irfi ofirtnriuou!auuontrduaytl!r

< , yi 
' y4 e 4 Jj,r,a .id d

a10!i{ano4yr0qJ Lnarnui [o Ltl1]0un1'1414a!!0.:0.tou lua01uri.! Lrisnl:lvu1ua1n1r]frdLfru{y{o! r, -n -_- - - --'
c,!ar0!n'r:u0utl0uu0ntro9l0!ulru:1.ln1uela{n1:oon{rou[urau{rtadnl.:.1 uli:uulJLru

ivuuaro{d?una'liovheianlirrnoonfrrourrnrfio'lofiouluarrvfitroooniroul-l1urnualr6

ovrfionlrreol6nrnlouloulilatrr:ofruil,ri'fianrndq'rrfilt6'rionuyreiororornrnrrirdiloo

' vdlr - J c, ,0anttoutu0'tn1fl nu0!n?ou.t{ua?!fl!sLrllnaiui.it !uaru!:vnoutoldolafr or uoltJ[fr3 ur

nr:ta!oanQrnu (oxygenation) lulafiqrdrirhirnoar:!:v nouhjnld'r6ooonfi6IrLInafiuri'rlo

osaudordaotrJtisdrurirrl toijrrnruuavoanfi6lulnaiuovusrn6'rrJriouoonirou}iurirra;i
ad

uirvluuruvrdurriufiiurortarrduoonornrtaddru firtn.riuourouuonls6{rdrd!oorfiorrulo

riruav{rilrurdorlonrirtri6rdurffiroonirourirnuoqluui:u.rnlnfiirvo'unrrlr{ututo.rfirt

dnrfirflurrarururiutahrdn:rdirlnraiufirtdovana rodrrdrud'uoun.iroy6,::crTr.ra!oa
!.4 4uurioulonrrunqd'utolfirtnriuoulouuontrsilulafinlurdulafinrloulurJos, rvirriuriunrrr:

oTuluiloo fi rrdon fi'e rYufl dnafr uuvufi ooni rourfi o rfl unriuo n66lllnafr ufi r un n6'rtddr n.i r
^!-.)oontrouuonornriuu"{rrjSuuu a':nr:unnm'rto.roonirouornaon66lulnafiufir.rarna6oo{6n

druna'rr6orirhioonirou{usirriu6lllna0uuriuurlu0lduuavunnfiroonfi u:r6roontrou
sira.rfirtnriuourouuonltrioiun'r 6'u6hInaiu!i{'rn.jroon6rou uriinrtr6.rqrra'lrivriifiu

6lllnaiuurnn'irn'.rriunriuo n66hIna0u6.ro.rn'urrn n.iroon66IrLInaiu61 200 lvir
(rana:: qvrBal6, zs+e)

2.7.3.2 a$ralilooonlrri co,

co, hld fi rtfi uuri rfl ud.ro'r rtjueitaiudrdfi 6inuuia n rfi orornfi t'[{lu
nr:a-rrn:rvriuaruavacarJra".:.:ruriJuuva'.:n#.:rruto.:fr.:fifiinuulanuonorndrfiofituava'sri

mrutrJri'uorfi'uurur.rartrioailfiovnaruanrlrrflurdoru6lfiriun.ir rossiL 6rtduricirunurirrlu
illsr:rduluavfirro::,tr66afinr:r^rlrafifiovrfin co, na-udu::urnrnyuuritruuiudtri#uao

uri co, rflufirrtfior,td.:dlirhi'rnn smog uavrioun:von (Green House Effect) (rana::
avr6alri, zsqq)



))

2.7.3.3 t'arlloflooonlrc{ SO,

{a rvlofl noonhr{riufirtdtriif, urii:afi :cd'unrr!rdu{ulrnnoovin6u
-.iqu:vn'luollnlld{uoouaulla Eau 1ttuL6!o:n15uouluugtuyl1[r4lnquln:ulur{ar1]u{aty{0:

o - o ) ! ,, -1n:oonltriuavn:orilus0ulufianuonornriurarnot.iiuriuounrnlraar:6.:idrii.rrlfrfiiur

rriurirnriiarydnuac?'lu'r!eu!nvlnorfluili iSurnr:16uoonirourfrnrflut'a rrioflor:oonksi

tuavn:ofi1ttv0'urriuriuounrRar:6oar:vY{uanrnto{rr{{ttavro{[ya?6{rn1c:ril6'r fiuuavi
tX

rduairqutinar.loTluri :vlrru o.oo002 1!nrouuntifiu sOO hn:ou ororJ:vnoudrua.uulu1
-..-..-,], ,r ' v J-tuor,!utaty{ntavyn1.l sl :?tJr{avoaiyttnon'tn0:l!t't9llu1ouacol1l.J14UrUUUtOlOUnrn6r:
d, ., .i. , i qv ,J - v , - )LUUo{n!5vn0u a1nfur{n?untl Lyounln!'1aa'EFna uourrnr.luillr?i2u Lunr:tv6r.:rturi',ur{a!!

nu?1!aflu.iaoirrJaa.i!6:xt{nuttavnuLouLa.]uourlul[un: fr rnozua tieruna'uuac!
! c, - a !, --nrllturtjuo{nil:v nourfrlrfruuo naln{u6{ nl:el:?naouisd'lluurtu1n1fl!tnn.j.t afru

-.s.4 -J. { ' ^ Jrufiou'lr.iaurlvrtll:vtuovn[]!ralruvr{a0irngrfi'lttarvloi [ooon [tsiriloornuIiiurliornra
y .J- -r0.!aaurlu Lueluuar.tu.tx:0ul]uot0Tnavoo.i TvvraL!orauu5oyrrufioilrufiu6urrriludlrirhifi

aluavool{u:voluavooifirdo!rtuo.!duivno!ro.rounln!?aa1:tt6vtv,ltlrrfluur,rd.rrirrfirr

oun'ra!iaa1:enrrE::!u66nuild.:ui.ro::utr6riotrirfinfirtr'au,{oilnoontrdlurjiurrulairdu

riudruvr!rtJuaraornilfiorrluduriuuuJrirl,#rfioranrrcuafiurfio.:ornffrrfluuouriolur nn.jr

s'i:rtrfituvrrn:rrTudrlo::utrF riol,riufiorra ar:lula n rflurJilrrull n n.i1a'?ufi !noo.rn

rJuuu ar0.ida rylo5 Lnoanltouavounln a6l:eior.rulytiuaooardruuulduriopnriorolnoio

n-uuaona unaoo{ufiruflut"arr{oftnoonlrdhiriounir 40 -90% vrs.rdriuoqjryu:vryunrru

rdrdutoruafrudornriufirsd'a ry,loftnoontrrir{ra1afin udr uvrin:yoruhjyr'rdr.rnruairunr:

rlsrrlalaiud'lnn{uaonur.rf,aarrvr,lrnirlnruiufirrfi:vdunrru rt:rtuaurrnnrrriroyrfru
rirdrn':ruaur:ntunr:no6rro.:vaooardluuuouorofuuri6inuiorfrol:ntda'.rurduyrlto,r

ounrnar:fiuiuoeiniuturo:ilir.:uavnlrrvururiu:rrsraooou6rdnuruvtorarlrtrloodr{:

fimuounrnar:fi1''trurorSnrvirrfuirovuira':vur.ryrtrlo;iru6nloirioorlnrntarar:ornoeifidru

krlu:vuuraruloovonriuq'rlol'jrlvio:yuuiraru rdol:n:vuvr.:arfifirJilrrulu jrrnruaoa.:

ni.:uilriuororiuiur.rSourlriuilvf.:fi"iiuoqjfi'ueirurJ:v 
n ouyr.lrnfiyrnrf,uoun rRraar:fi

avaru,srldfioroiluotiriurauvvraiorionurJooorlnrnlraar:lun:niL!:nsu0nduoon 
ior.r

tauucrravlun:fiua"rounrnlaar:oroirLr{rd:cuuliraru rdol:nuio16oqrnr:6nur6raaor n

un fiu#rao l'[u: v uv u'r? ua o n o ur]'r r* a a r:fi nasioatn rr ourriarr n ni r {ia u4oflnoo nlr ri
nd,6odrrnrofinr:H6q.o,vciaua.:rioounrnraar:ao:v6'rorn 

s5o arrflu 230 ,,n./au.!.
tu,ruc:v6'uro.:firrncfifi zso ,,n./au.,,. nrul,u:cucrrarn.ir to iluonornriuornr:6u 1
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t a J te ,.j
to![:n5vuu141u loou1 tou6o{nll aiu u0nunl:ruauutlua.iI0{tsdlJ01ln1n!aa']tulnn?'1

\ .z -t4{'arlloiloraonkdyr.rfirf,uaraornnr:finur3n:"ryn:vuyoiJlunun{lrhutorrfiorrloi6u

araiqo uinruonornriunr:iulafiuriiao{u:, u rarrr'r1$'rfiqI:nya ooar r{oi.: (rana::

qvrBa.rri, 2548) n1l azunrr firq{a rr,,lo flo o o nltri nr:nrrnrfirrr'arvloflooonltriorn

uradrriliorarouil.rldriju I i6nr:6o

t) nr:'[drdorvrildfi rary,loirioa uiunr:l{firro::rtrGuyruriruiu yio

to.i pyrite (res) drrirufiufrfid'arv,loirJilrrual nr:uundau,,loioonornrirufruorodrlilnu

tdya"nntlunnoir.:totnrrrLeir.:rir rnrv rirufiufinr rurirliir rrrv 7.25 a;'1u pyrite finlrL
rir{iirurrvtl:c!rru 5 o'rarrLr:o1fi6urr nrunrnuunr'a u'loioonornrirufiutriTourirhJusruiiu

- 3 -" .r".X.,
r'rriou druiudrriulorrl4'ilildriluocfir"au',loiu:vrrru 0.5-s% dlirriufidarv{afrioun.ir tvo
y_.4..t. ! - jd- y - ",* "-aurLUuulyrn u'lxuyr tarv{0:uou n1iIunratyloioanorndrriurirlo-lnu1{n:v!runr:

hydrodesuLfuration

2) nr:uu n ffrrda rvloilooo ntrriornornrn riufirldo uaon!1aln a'o.i

n'iu ororirldlnui6nr:rioltd ( rl regenerative aLkatine 'ldar:avararirloo6rfirrdaryloflo

or:nltriudr regenerate na'urLrl'filr,rri uju i6nr: sulfite absorption lrrduuhqalilriovnn
ariinuavn n uunoonilnro.:rval uavhinrtLiou rfiona'u6uanrn 16ruavrirttfi{lr.ui loufirr
{nrr',loflnoonlsdfirfinornnr: regenerate ocfinlrlrdildua16raur:nrirluriuinq6u
dT y:"uardnn:nxaf aldd,ralnr:d 2.4 tLax 2.5

SQ +HrO+ NqSQ -----+2NaHSe

2NaHSq ---!er+HrO + NqSQ + SO,

nr:uun{arr',loioonlrnr{orn6l Iouli'rlilrirufiuovfid'arr,loir-J:vurru 2-79o 6rl-novoolu:il

(2.4)

Q.5)

nonregenerative aLkatine ar:fi1{oprdulaar:tl:yrnyrdori:rnrnn
n'iruuu regenerative ar.kalinerfiol{ud'r do.rdl rdu fiurJu (Cacor) 6ia ril r:ot.g'lurnrurr
lrrun:{yioLifirqilar"afr ydr d.rrJfl fiiurdufi o;usuld o-ralnr:fi 2.6

Q6)

furnace injection ff rtfr do ln r : rir iol a altoo n 0r0n do6o tirlu
t,rranlouel:r rriuar: dotomite riordrrnrrHrovrfinrflui'arv{n druunoanlpiirulprulfifirt

CaCQ --!9--ea-!9-rCaSe + Ce



6'lrIafiurh (4) catatyst 1dO'rri.:r.JifiiuroonirotdutorfiT tdarvlaflooonltrirfluflrtd'arlloi

tnioonlqei udlirndrrrlilugrJ!orn:n{a{io qrur,l4idrio{'tdrviurJfr 6Surdrioui1i4.:

(5) regenerative sotid adsorption l{riru (charcoat) rflud'rqot{ulirrd'lrirn:o,i'a{innfrur

1{ (6) regenerative organic absorption ldoirnartfirf,uar:6uvri6 i6nr:do'rhifinr:ldotjr.l

univaro'[ul:ruuqna'] nl:!
2.6.3.4 luln:rouoonltri (l'lo,)

luIo:ttuoonlqri (No,) triuronrv luninoo nlqri rravluTn: ltulo
"tJa.-iao-,la<-'Ilt'aoonltci rfiolorntilulafru€.:finrrudrd'qriod.:!i-otlrnn?1[u[nlt0ua0n I'to0u sl Lun:na0n

lrrirfl ufirrhifi 6uavn6u ayarurirldrirlrdnriou drululn:roulnoonltsi!'anrilrfl uffrtfi

orur.rairlnfi firtfr.:aa.:r6oiunrr.l5lir.rt16 lduri flrair flruau 4rtrlv{:vrio rJfriiurto'l

iru*nrt, u6oororfioornnr:n:vlirto.:ltlutj Lirrri nr:rHraarrgr{orvr6l l:llru
qoalrlnrr! rirn:rrtunin lu1avv rirn:oriruvrYu uavtirino:vtio nr:tfiotuni noonltr{fi

, ;" - ) 4 - ' ', - t ! . d
qruil{!ruuri?ud:v nouvta-rnryfrao ao Lno R1! Luclin00n Lto tuo! n'llauo'luvl qruil{ilq'!

firtluninoo nltririrUfr hi ur n"uloltu'luu::u r n ro rfio rflufirtluln: routoo o nlqc{ua v

oonirou luvl'r.!n:rriuriu ra{roerli{}itulo:roulnaonlto{unnd'lrirhiriorJfrfiiurdound'u

dlaunr:fi 2.7

NO+O €NO +O322
Q.7)

anivvtueioatn'lr!L{udiotfl utJan5uvluvll.rdo! neim6orfi o No, rfi o

- iti:c rilu.iru (voc) nru'ldnrruiouracualorfr nti ocrfi orfl utno!nn:u1n! a1:u:cn0!ouvl:

loltu 6loroovrirl,rirfro nr u rf,tryra sio rdo16orjoo racaod:va Bn'rn nr:lirrtuto.ujoo

i?'r6ii,iario5yurvr.:tfiuvralo nulu16n {rJruI:nrJoo uav{fioonrird':nronarlu{':

uono,tnliu no, rdor',Jfrffiurn'u oonfrrouuac6lrrni6u 1 luornrn ovrfrorflun:o 61nnar

{lan1u:rJtosalun:od'lldnrirrurudrrirlfru nr:rfir:luln:rou'lurjrrflunr:rj.r'tfirfio
j oh - 'z 1

Eutrophication filovrir\J{nr:aooonitou (oxygen deptetion) uavnt:aoa.:1o{an?u1 !u

niaoonttei (r,rfiflualrinto.: ttO,) 6lrflufirtrJrlnln'rl0jtioun:von inrarir'triqruu4itol
s ,.., J ,.r,a :.i..-. v' ' . d g 

tto.l:ro,urirvw ta uavnalf,uIenrfil{u rio'[ti til o ata td u vlml rr lJ lll le!0atn1fluuuu n15l1rrtr

5l l rio fituav#nii6nr:lunr:n.)1Lqlfirtlulsr:rouoontrririrldornnirnr:nruqlfirt

{'iirr,{oflaroonttri rfiolornqrualrifivrrllnitalfirtluln:touoonlteifiouirl16ou'tu nr:lir

rJfrffiurrir.: 1 do;nJ6uu;r.lto.rriurfluar:6u 6li6nr:nruqloroutimonldrflu z i66o
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1) nrroouila.ianl n't:li't{1u unn'rodrlt'tju (t) n r: a'uarrrjlo trld

rjiurnrornrnlndr6txriurirvrrilJfrfisurrni (stoichiometric) ra6orfiurSnrioo rJfrfiiurlu

d'nuzuvfir:'unir nr:a'uarr!fiiornradrurfiusir (tow-excess-air combustion) trl :rvti'rlunr:

a'usrrrJfiiornrrto{urnuavqrur,r4fiqrovriohiriorJfrfiiuroon6-to{utolfirtluln: rourfiotflu

flrrlusrinoonlseilfrrlrn rqii6nr:dorooct!rfiri'Ui!ril'trolfirtnriuoulouuonttriuavfirt

laIo:nriuou4l rfio.:rrnnr:a-uorrJfilriar1:ni (2) nr:iuorrlaoo{rro, (two-stage

Z , o. , ;e i.
combustion) lou{uu: nor nrn a vonolu L, ttn:vuu [u!:r1ruvlu0 u n11!:tl'l6ufln1u?ol0']n

! , j j - -; v! 
'rJfrfiiutnifirfioiu (stoichiometric) ornriuornrndrufiaolilfiqruu4irirnirovnnontirt!

rfionr:rc.rrlvritorrdou,rirurrdrufiu,lf,ooqi (firtlalo:nrirouLtaunri!outouuonltri) rfio

anrJfriiur:;vir.:ffrtlulm:rouuavoonSrouai (3) nr:r,rquriuufir{fiildouoonil1n6'urrirlr.flu

n:cu?unliaiuolrJ (flue-gas recircutation) 6ll:ctrru l0-20% lolffrtfirfioornnr:t rlufi

ovnnrirndur{r'[d[urio.r#unrr]6n rfioaooruvniro.lnJartvlrravaorjirlruornlfla'1uInuuio

' ;i- i a --nltoon{l0u ofu nlrovaqa.! n1tl,ufl :n00nltn yl[no,uunnv]r1j5tl16uuoei

2) nr:utrnfirttuln: rouoantra{orn firtfio nrjdou oo nrL r orot,8'i6nr:

6.isialilfi (1) Catatytic reaction l{n-rri.rtJifiiorlunr:i6r;iffrtlu1n:rouoonltrirflufirr

l'.rln:rou (z) nr:d'udulouralud.r rdu silica gel (l) nr:qniilouuolruar rriu airayalulo.i

oir.:ra6on:oda{3n

2.0.3.5 lalo:aao1:riHct

'[uo::rtrGat:rt0 u hydrochloric acid ld'tuniuo 1n0 11,ililrac fi1{

ornloifiu hydrochLoric acid rfludrurl:vnoutouldoulunty!r1vo114,ti,iiora'n.irdaqnrirtr

uuluurlutifinrrurdldurJ:vlrru o.t llari hydrochtoric acidfirJ:clut{odrllrnluyrl
qnat,rn::r:"ld"tunr:c.rimar: rnir,raratior{tuar: r,nfidugrulu#o.rrJiri6 nr:fiqrdrioniouiaq

.j -,rfroul ntiofrorur,tnivia.::v u,l u riluniu hydrochtoric acid ldrfluo eirl6hydrochtoric acid

u{Juar:avaruto.:firr hydrogen chtoride (HCt) fl hydrochtoric acid Iau hydrogen

chloride fiqvrdrinnioua.: hydrochloric aciddoonril ornrrov na ru rfluniutol hydrogen

chloride tuur.:nr:dr hydrochloric acid tio reagent grade rJ:vnou6'ru HCI iouav 38

qrualu-6mrlrnfi lras n']un'tlrro.i hydrochtoric acidnr: rdrd d.l urndoltol hydrochloric
. ^ : t.

actd tnout[onln

1) nr:zu6 na'r:!tu nouron hydrochloric acid :.:urilnrrzualrJ!.:usil

tufrnriruriuavnr:utiru::01:r':rufilrifinr:nrunrlofirtfi6ovrirhi hydrochtoric acid flr
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nrvnlu [{1d !: r ur n1fl ra v d1L{.iiu1rii: v1JUri1riorir rf, ufifiil: v ivrEn ryr 6n oovlirlri'
hydroch[oric acia lurirdrornl:.xrurJurilouluuya'lrjro::rtr6ki

2) nr:rfiuinuruavnr:tua',:6.:rfi oornotfi ur,tonr:yn:ouio:'rbaa

3) nr:ld hydrochtoric acid qnrirlrldoeirln{r,:trrl'tumr.tonarrniirl

ruavriotJfrri6nr:6rororJur{ouluirrf,urirl:.:lruuavrio.rrJiri6nr:rfui:vuurirr-orhritrd
I d,
L:'rtJ:vdm6n rvr"Lunr: riroor hydrochLoric acid ovrir'lri hydrochtoric acid rJurflouluuya'lx-
uli5ll.rt'rqttayn Y nouol.t

+) nr: rrir{d.r urodolto I hydrochloric acid til rfi okilo u o: :lt rfi 6 o

nr::vrfioro{nr!rly,l

2.6.3.6 r.luavoo,!:?! (Totat Suspended particu[ate: TSp)

r.luavoo.:60 oqnrataru6.rrurorHnfi riolaauoqluornro 6lrfi oorniqn
j - .- * -' r a ;flnnvr! n !o nluu,vrn ouunnoonriuiu;irutdn 1 doonn:vuaaufiofiovrlarn:vorun-roulu

,! ) - .. - , cornrn uacnnaldfiu 6r rrarlunr:nnovttaiorSrduoqjrirrirurinto.:orinrnalu ur,ra'rrirrfro

to.rr.luovuanrfirnruarrifinrrurflufiuto.:aludru r,.ii., uru,uuruo nvfir talo:nriuou
ri:Lriunfrf,r.lu*r.irot:rurorflu zd:ruda r.]uturetrac! uac,.lururorEn dlriun.jr put0
',, ;1(rlua vo olfriitu ro r#uairautina rrsr".! uei 1o hn:auarrr) arlr:n rfioldvrv.rn rulu ua vuo n

)-
o1n1: Luii-nutuvfrIaran:vyrusioatnr,,tolriuutilouro,'rvnluavoolfiituro16n

1) ruan:vyuriaatnryr
. 4y- o Ina [nn']:rnnaraniv?lun0atntlrounrnuaar:frldiunrt auLottauritt

;-n"r:finur?0uourln5rlrrr{uuooriu6oaunrRuaar:fiituro rSnr]1n (ULtra Fine partictes)

firdurirnutinarr:cv'ir.! 0.001 fi.r o.t lun:ou iauufimunr:6nurdrdfirdun:rtrro.ioun.rn

,nar:fi fi ,urn16nfi arr:r:nriruarr..,ulo,ri doq..urU.*U*.riru.,;*;;rr;;,,,-,;;
qrrnrnfiurioirunlurir{rJ:yryrfi :ruvYlrJ:rrvrntnou'.rbifinr:rit,,lunrill.rer5s.ru

2) dru!:vnoutolr.luavool:tt (TSp) {uavoolrilu6r: :vnouaalrol
^ 

d.)

ar:duv5u uavar: ofruvritifi u'uruaouou'tuornranrrrl rrsrnsirrfrdr6'19uo rilu6o urarir rirrfro

torr.lur'ludurornnr:o:ro:rfiorornn:vurunr:urtvritorrdorn6roviruroiSnuacrdra':vuu

v'ra'[okir.luorn ur,ra'lfiianrvrnrurflun:olrnn'jtluo rnuradr6u 1:vd'unrti rtrrju,uoralu

avoon:1! (TSP) rirur rurflur]ra riorlilrsr: urirfi oi nr:fior: rurfi.lzua n:syrusioa1]nrntolrlu

tJlJ'rnto{ounlnrrac?itu :sno!rov.luavaolriufi drurird'rprr nfi ao

l) lr.:iud'lria (Routes of Exposure) mrlr6urltruloutjloonriluaoldru
J,

d'oaruuudlunolnnor,touf,lr.laonalnouava'rudrildurir,'aonaunodruonvaooaluavuoo

;
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drurirr ltowr':r6uvruloovonn:vvrrlouar:fiurir.r 1firaru'toleirr.rr6uraral,odruuufituorn
!,,)d

uavnlrutun:oraluavoorfifi'uurnlr,tqjrrrairuornrodrurirl'turJoorJ:vnoupiruyaooa:Laloer

urnrLru6lovrirl#nrrrLrirtornr:lraatorornrnlurjaoaoar6riHasionr:nndr.ruov]uavoo.r

ludon t-to llln:lirfl: n1:nnnvflounol.,rov6onaluavraaoar oa 1tLIn:uLn: uavtdnn.ir

nr:ueltjruolaluavuirrrunral (n:vr:?.r6.lo.nfuqr, 2545)

nalnnr:rfi ndufl :rersioarnrfl ornrafi uur.:ornrn

(1) nr:dnrartotnlal on (ALveotar lnflammation) nr:6,16rlrioI
ounlnrJaalsrulnrSnrLrnrfioornnrrud'r]rvarrorrfiorr6oou,:fioco'urracliraruounrnr.raar:

ra v - .J,ruloran a nrlu Luan.)vroaoiul [ {arqfrgrufrirounrnrLaar:fifituro16nuavbriorJifiiur
vnrrniovrir'tvilfiorJfr fiiurorouauoioeirrrdur n'u'luruutirirl#rfinnr:duuautorn.:artJooorn

nt:n:vduto'lounln aalrtu'ro t6 n n:vulunr: tficr nr:dn tautolilonvrukior n n r:
ru.iduuutJalto$rJ:6ulurararrfiovnarur0ulv{uiuuaciiiruruuio6oottdrdliiu

(2) nr:oudrrf,uilto.:yrrl16ulafi n (Ctotting pathway) rirr16aottd
Jv,

nnn:velutoud.i15rnrr lir'L!an:vu?un1:nnflvnou!o,r16oolooIil:6uluyrara!rovuJ6uuh]

rflulj:6u 0v'{uilurou) firfiurdo.lnjunr:u6rd'rto.:16oodrua-loonrrorn pneumatocytes

rf,orornnr:dnrautoqtariqrailuilaoi;iruri.:miulrirfiorn1:flnnvnourolr6oouavrfluarrysl

to':1:nrirl,odluaar

(t) nruduryiu?to{yrarall (plasma Viscosity) nr:finurluruo:riufi
nunrr:Ldlriud:vra'ir.:nrurtu{uto.lnaralrfiunr:rtJduuuua.l:vrTurafirgyrlornrnluna'r

{rafrrua v nq'ufitr ufihiauuuinr:finrvr nr:rua'uu urja rnr:tr4a riu ur o.rIafin rfio.u ror n
nrvlrunr:dn rauto.: rtaeiqrarlu!o od1lile'!i friu r rduuila'ur r rn u r6ivru rfi1to6ur u

nrra'lr{ud:vra'irl:v6'uduavaofluornrnuava Enr:ninr:rdu6inHa n:vyrlJyrliarn.rrnln

nluavoa.lriJuicgrar'lraqjlurtmrfia'r'lurJ:crvolvruinr:n:roio:rryurJirLrrur.luavoo.:Iou

vrirulru 2 yilr u,:ru6on:vy1:1i6.ri.nsuarlttavn:vy:rliyuraraqiryrnluladuavir urodor:

rirlrm:mu:vo'ua!u:ruraiofi riu n'jr rsp ritruolflririu 0.3r rln./au.rj. (rirro6u:vuc*u

za t'tbr) uac.iruiudrrrn:orua'ryiurjilrruounrnuaar:fifiruro15nnir t 0 hn:ouyiofi
riun'il PMlo riuritruolflrirfiu 0.12 !n./au.!. (rirro6u:vuvtu zq {rIil1) irLrruounrnrLa

ar:fiiturorrSnn'ir 10 lrLn:ouviofi6an'ir pu t o 6rrflur.lufiaur:nurui,o urirr.laoldrruio'u

d'ruriqnn.n. tsao lddur1{rflu6'rfiiolunr:rJ:r',ir^nr)rrr.,oarnrnornnr:iuarfiar.]u

avoorrluavooriydritl:vnaudruounrnraar:tiosirrlrLrnuruotirrl,:fi 6oqnrnlaar:fi
\v! q a d .ia[n:un?1r,lau tn uav r:!lr] nr:plnu1?nu Lunoluu600lnrnlaar:fr!,uuro 16nlrn (Uttra Fine
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Particles) fifirduairqudnarr:vu'jrl 0.001 fi.r o.t trLn:au6rflolriueilhJfinr:rirraunrir

:Lrn:orui:rulruHanr:fl nnrtir6'6.:duor:rotolounrnlaar:fi fi turo15 nfi arur:oairual
q ea , ryd.l{ , ; .,tr ,.?

v'ru lottln!0larJu0o lolr:oyrr:un2'loun'tRylofll.t1u [0l,o uavoo.!a?uh4tul]ll101nn:cu.]un1l
e. ,! - J t),, - " - ;auo'lUrtorvra!ro.:rR:otuunylUa0uoanrl1i'tnfl0L0rAuuya.:rilruodldqrqotlro1n

r y!i, . i - ! - a )ansvu?un'D rrJ 1 [yry] Luau! :rur0iri'lr.lu[tot, a{tiodl'taySafr rSu nal Diesel Exhaust

Particutates durJ:vnouriruar:Ivr6tid'unfinuol:urLFnlalo:nri1.rou (pAH):iil6ioqn1nfi

trrivd!ri'ut'ary{n (SoJ uacryloiiar'anin6lrf,uar:16loonErou (Oxidant) lruio'u'tuf,o$iu
, i, iar-iriirounrnlaar:fifituro 16 nnil 1o lln:ou r{rhi'rfioara n:yvtlJylriarn-tlrlou [a lveio

d rurufiilruI:ny1{!Auyr uln ua c dfl:1n 1t a 1u o 1n nllfinur'[urfio rrir.r luu.irlou ra6u udrlu

iufi:vd'utal ptrlto rfiudu 10 ,ran./a!.lr. (adu zqd''rhl) (n:vy:rlaioi:6uar, 2545)

2.6.3.7 rirnrufiuua,:

rraunirnrilniurolilrfi auruil n.]5n:?oiqr{1a?1ufi u ual.ualrtrirniu
ornrJeio.:rJeioudrolnlfl!eu!o'!rerir 1firf,un1:n:?oloulduarunfrrt!rniutorirrialrud 6o

nr:fl:rol"errirnrtrfiuuarto.:rurjrniulnunr:ldaruora'rrnondrtorrtrjroiuuav trliurrfiuu
nuuzuun!rr 'rn?utor:rrnatruri rfiovreirfilndroulnlnrufiuuarro.r rtrirniu 1un.r:iolri
uur,ruua,-llrinun:vorfrsrtj Iouvirlornrjdo{rirfiu 4oo L!flr lourirnr:n:l or"nhJniou 1 ryu

uua'rrirruarlGurrfi uruavyrrirraduqtJnrrrfi 2.5

I : uirr nlt un'ur r a u u t n st g tn
R INGTLIUIANI{ CHABI

nt^rfi z.s unlu4fi r?,ri,rniurori.rrfi alrurj

-,.--aF--
zoog o/o09



Uflfi 3

?5n1:O1IUUn1:?OU

.--ia, ,- - 3 j .yr
n15'ri1-nuu Lilun1:,rnl1cr101]a !5 'ttu'ucnnttovlnnnl09l[ouLvlfil.J']aulo{2'llut'l:1u

" ! )e v ^ 
J d'turtnf,ufilfiuin']: uriinrx :uLnvlttxdirilrfro uauI ifl1!!tvtnvrnli'[fiuinl: i{i

.ir - J - ! C
n1r?1nu'rlt0raYl? hjro! [:{frldotuvgrort0 t2u0{1]0 4 n'll tlltuunll nlaotuvo0lx 0n{ usl

n!
j a ; a 3 &,.. - jq. , )qv

::vuv, 1 n{:vuvr 3 {inllflnu1luniiu ltto an1:r lljuyetortolotLn !5vrnv10it9l1vll{tru'l
J 4-

t0t,]an'r:tou:uuu n1t? tn51v14'?J0!a n1t Lr,i't n1:n:1010n fl'ln01n1fio'l u to:0ir.101|'45M4

qrunlrolnifi rraynl:irn:1v aol1n1: aoldou ani?vo1n1fl'tJo{rfl1rtJ1tuvfio t6'o frtri
-t11nn:?1?fl n1:oou1un.:1luetoui6nr:fi nrr6rovldneiralu:ruav16aneiald

3. 1 n1:irn:lslidouaGurruruyf, sriiolududuBnr:
-!a,-;",.j

9l't tuunlStn!:?u:?!uo!an1: n't00tiuv9lott0tuut'lu1u t oyl''tn1:? Lnt1y14141Ft'tloa u

-i
r 15 n10olruv oo rt0t'r uu L9lu ltr0uayfltun!01nt1un'tun1:U0Uqilu10.:ylun.:'tu hnfildn!uv

Fordo to.rrvrfllrarfio{i1iu1i1:1! d'rusiit zsss - 25s9 fiql:cnoudru rrnduduin'l:rfiuru
-iu.avn10o.uuygrotta,iianr fiularu0{?'nut't:1un:ouna 5 n.:y?o [ol'tn 0ua:1to.lu fltautnu

-iula6r lno'ru'r: o'ruroroiry 6qaur:nuun :clnrn'uuudlrilrio kiunl:lyrurularo,:i5

I:lvrurltarontu travuun lu my]roin1:1fiu;nli lduri hiuinr: rfiurura yrirdo $ayiu

iirdooair.r16ur:1uav160orYifl'r:r.ifi 3.1 to{arrerdufiliuinr:rfiururavriln-oruvfinr{o

(lvnuradorrriurir:rl, 2559)
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) i Z Je -
fl 1i1.rfi 3. 1 tlalanrnfi ufrtriuin'n[fiufluuarti']daturAo[6otta5rtveirritio

fi ur: ryaurario.lrriurir:rl (2s59)

uonnln rufi u16 rfi olrriurir:ruiurfi utuuavriri'otuyfr o rdotfi ryul:ryrurrra fo
I AA J
L:nlIU11J1A LOnt1.J n;iunrtavdu .l uii'r un nl:114!t n15:!nl ooluufiordoor nyrjr ulrufir6i
tuulnr0oytrt"trRrtuynottotyntradolrriut'r:rr iolasrrrlnr:r.:fi 3.2

BUa.!fl1tUt

TtJJ

Y{Ultl$U5n15

aua:1t51u 6tdJ[nu !nn1r1: olas: a1ulnln5tu

1:lnarrraig :vi.a::rf,rBr

:Y{.'t'}lut'l:111

lr.n:cn1:

rta
5)I.n1aA!

:n.hu6url

5vi.u''tn'ta

lvr.lrua!.:a'1

v.):

:n. ni rio.:1uri

:11. H,lt:'lt

:n.rir.raufiu

5Yt. tr5 Lvl:

lfl.a11nl:31.tu

:11.fl:avtnu

:r.:rEtra

lr.fl::fr11u

:a.u'ltna0n

tvl.?.114u

:lr.ovtlJlr511au

:11.$ro.inuyl:

:.n!m:1:!u

:r.lu111fU

:11.R1tUA

:tr.rt]ota'l

:7i.ua!a'l

a:00

:yl.oa1]fl14

:vr.uiru'[uqj

511.rJ fl 0r',l1,11:

5y{.ta{!nvl1

:nlua roi q;

:1r.flotlJ

:vr.v!:1u!a

51l.A1tl0ULtn?

:Yt.naln

:.Lau1.inua!

5lt.AOO1U1n

:Yl.YlU1

:11.t11ll]',lu

'[:rrorlra

r0fl11t

OUA:NU

:1tt1n

t!tfl41

U:vlr:"nri :ri.l.Jnn1!!'l:

arrn0,

:1r.ult $Ytltu

141fl

5r.x1ru

ortna:

naunuavau.l auaflu1fi

u'lu 1l Y{u

vi1L6L?5n

ttult:aIau

nl:!:fluRaun

aluruniin

larialuii

nifinruo

:'tIt.tu

aaunru0u

aaufl5nuflu

nauna0ua':

nFinvua

6115'r

I



uiru.:rufil{uinr:rayn g riro'oi,us6o r{a

1 [7lflu']aun:o!a:''lt0'r1J

2 raon. riolflr

3 fion. [fr.?'ru flouaotntu

ddyl l: r flular!o,r?15u{1:tu (2559)

3r

nr:rrfi 3.2 dolarairu.rrufflduinr:raynsdro-o,uas6ordo

e ;c ".Yorndoryafrrfru:rl:ukin'luriil 2555 6{ 2559 o't ni.lu {.turJilr rut u vrJ:v ririuuo.l
.i .- - Jr?rfiula "1 ov 1rLrrirnr:irn:ryuritodonr:rirohtuvfrn rfro:ruil uunflrr]d:vmyruarilrir rio

uac :vmfl ro.in1:t#r3nr:

a,z {oravTrtrjto{:rrird'otuc6orio ryrnurarfi olmBurir:ru
.o_....,:!1 .- - i 3 . a j"-
n'tul4u.lvtet.l tl.!n1onlucflo rt0 rvtfl!1a $.t0{1't5utr:ru sllou Luu5rrruanrufrriroisr,uuc

qarlouuavduJfrna 0n:.:nr:ouintiS',:urodol) ru druoouao.l siruanrfio.: drrnorriudr:ru
ollvioora:rtori#lo{:vr.rir.:r,t6'nfiIa un:fi 15-16 rduyrryar{u:.r.rarar 24 Qua+orQo}r

ua v fiyrr ': uu n rdrln:{ n r:: u u yyt.l { 3.5 filarun: 6'rnryrfi3.1

li:l t26oi. t.t.l

a.ria.rlr.

o rio.r
t4J qunrtnf, 0.e1iq!

a irlnri
+A tytftu'tauoi?1tut.t:.11.J

*In:.rnr:ar{in{drurnd'o:r

0li0)T
t

S2012&ogte 02012 Tele Alas

nrvrfi 3. t uilufi uantfi ns.lTn:.:nr:o1indd.:urndal

fiur: rynura lfiolrriurir:rl (2559)



32

^2-C[ou:uuu t: nn100tuv9l9lLio to{ Lvrflula uJan?1lut't:'tu !ooltuunll toul vlJUfl{unu

2555 ou6.rflooliu 2559 louiuruufiiuarx6'urvrfi 3.2 drnr:rirrfrunr:ririotuvfiordoutil

oanrflu 3 :vuv nua'nuructolrqrr rusiavtfio Isrui:ruavr6unlurirtofiohj

r!nn1{anu:i.Lnt::r!, 2 rrtrunlrrln0!i i0:!0rn 1

I

L

^Jufl uil{:JUU ${n1oo?u3fr olfl o

fiur: ryourarialfliurir:rl (2559)

I
tt
*

E'I

o

3.2

:.3 nr:riruf,unr:rir{orasfiordo:susfi t

:.a. t rio4arirh.Jtornr:dtfiunr:
4e-!.nnultouat0{n.t:nltuunt:ri.tnoravslortodratn,tt .tuulJy}lu (rotary kiln

incinerator) rfirornrndrtrrnior rfiuornra (Btower) fiiirururiorrzur 2 #or !:vnoldrtrrior
ulrfi 1 {Primary Chamber) turnrd'uilrunutinart x n?1llu.r? : 1,600 mm. x 5,500 mm. tiol)
tzurfr 2 (Secondary Chamber) turord'urirugutinali x nl.trlu1i : 2,100 mm. x 3,200 mm.

lrinruiourir u:vurrir rar (Burner) Ioult Liquefied petroteum Gas (LpG) rflurdorn6.r

nio! dru:v!udrfoor nr a :ruav rduqo-rn r'ifi 3.a Inu rflun r:6nurrfio uli uu rfi uunr:
vl1{1unun6ua:.l1lntonrnl !'-.t
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anrl,rvr'rl toin1:rir6'otuc6orda:vuvfi 1 torrunurarfiolrriurir:t-r riolranfi

radqarrtuvfior{oorur,rnibisirn'ir 760 o.:tt'rwariua triaruiaudrurirrarrtio'[{ufia LPG

a. A eA , q ; . e .q.i. .t e
LtlUrt0rfla.i 61ll'r:ft144u torlr0t?u [unlllranna!tuvr0q tuu0itrJluav l tl4?lt01n1u 1u110.!

I - ; , .iv J "r .j " v A - -t,:rhltnaoun?l,l'rvraqn1ul L0l[nou'r [un']00910 ltl 140nr 'lvla0i0vvr1l4u1vrtti1n?u oolxn!uuel'l

n'il 1,000 o{fl 1r{a16ua hinmlioudrurirrnrtfr oldufia lpc rfl ur{orn6.: rirurirfilirfr pr

A';;u,)
n1rL,i{urifiailuroi rioufiovr{r{:vuuriru-orafiuvrio'rn'rfl !:vnoudlultTnau6'nalu rerior

rua nrdduunrruiou n{n:a{oooniu utau:cuudlrioo'rn1fl !lu! Lfl un fl 'rtiI uri.i:cu! n1:
oJ

vt1.11U o{UAO{ LunlY{vr 3.4

>\j

n'r?{fi 3.3 let'trBl'ltus6oldory6ularfi o.i?13ud1r-tu

*#fr
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'ruidrcii D,ix,!

,el]ar"

n'rflfi 3.4 ru.ri.rr'i.usuun1:n1:ri'r.r1!ra{ra1[r.r1!uJAnrdolyl6ularfio{']liulililu

a.g.z dauafi rfi uriufi n:raiu
-^t--3vl'rfl1: rnu:1u:?!110l.|anltnlnotucatqtt0:1u?un1n:1un'run15n100tuv9lo Lto

to.lryrturariocr3urir:ru Iourtju{orarYluritt zsss - 2557 rj:ynouoira r]iurrunr:{ou
.Lerrlfilunr:rlou arurnifio.:rarrfi t {t1) qrura4i#orrarfi z (t2) qd'rodrwr:rruiufinto4a

'l'unrnruurn n

e.:.9 {o!adrtddrudrurd.:.:ruua:rir:rinr*r
odrnlxn!r?u:?ltouauavirn:rvritoriarJ:vnouoiru rirb,hlr rir16oryr6l t-pc

nirciorrttt rotr.n Isrunr:riufin.tioua:rtr16ouoor'rotir.rnr:rrriufin{olalunlnrJu?n n

3.3.4 {oranr:nr?oi6arurlro'1n16

rfluioranr:n:roioarunryrornrr :vdriltolrynuradolrriudr:rl s1ilfi 3.5

Ioufi1or6r6":odrrornre flrrlnr ,7 3.6

3.3.5 nr:irn:rvr,itola

rJ:vnoudro d'o:rnr:riro-orrJc6nrdonrtra'lyr'u6:vu'irlo'sr:rnr:ririotuvfi nrdo

-inu0ol n! osr:tn1[10']uslolJ:rlfutucn0ttouauogt:'tn'EUaoUaou!at1?co1n,tfl

3.3.6 nlr:xu:?uua;a:rJflryrar qrJa::n

lirnr:a:rJfl ryvrrrayola::ntunr:rirrfi unr:rirrfi unr:rirootuv6ordo:yucfi 1

}ounr::ru:':rtyeriln i ru n'ru n1:rJ frrj6 rrut ornfinlrul:,r rir{rrt a v fin 16o lutirlnarfi
y1n15finu']
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n1ild 3.5 nr:Bi?aioRrunly{01n1f, o1n[n1lar1?uiAordaryfi u,ra6o.r,iurir:ru

!l-
i --- .!: tt !

-1.*.-

*l-
.*,*- tl

o
Ntr,)V

r "Ji r, ..*_ *o$::
'I r r I I t I I I l-nartr AArrra

-T--a. .

nrlrfi a.o siruurirnr:iorirnr:rfi rnoi

firr: rynura6olliurir:ru (2559)

iqtn!n10urn01n1fl
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3.4 n'r:si1liunT :riro'ntucigrrda::orfi z

r.q. r dauarirhjto.:nr:a'rtiunr:
' !Y

LtJunl:fr nu11o!atotnll9lltuunllnl0otucnntt0olutoltmluuu aluvon[t']'l

(MuttipteChamberlncinerator/Retort type) t6lornrarira:vuu (Natura[ Air Controt) fi
' ,4 v j tr

nlu?ul4o{rar1 2 uon U:cnouo2u liolrsnfi 1 (Primary chambed t UriOlt,.trtuvvl:latraaurJ

$uuinvun:{iul,ov riosuriturn 5 qnurnriun: riolrrrfi 2 (Secondary Chamber) rilu
jj

riorurrniuvr:rdua6uu do6g'lfirfion1:u]ru?uto.lniu tulq 2 anulflritrrnl hji:vuu14*?tirl

(eurner) 1l1dr6'orn6l'lunr:tinrruiounrulutnr lrifirvludrrioornrfl fl']rln1tfi 3.7 - 3.8

) ). o i !-"
azuar]tj6qrr]or:1.!fr 3.3 diiilu?urn1tr.r'ro'ru:1ua utouoglittao{ Lu0l'l:'livl 3.3 u 110'lu?u

v.iau 2 ro'ttzu'ttunl:ultuun1ln109r1jUvnotto:uuuv z

i*
gr1 :1{fi 33 Q aru'alo.rtmrfl 1uuuua1u}io.r$r1 (Muttipl,e Chamberlncinerator/Retort

type) rfilarnradru:aru (Natural Air Controt) idrururiotan z fo.r

5YUUt 0.:tn'l NaturaI Air Control lncinerator

?u1n (t]:rxi ) w 14OO x L 2560 x H 2000 mm. rJdor r 5400 mm.

dt,lrin (r.J:curru) 8,000 Kg.

rJ3!rruruvirHllei/flr. 120 - 150 nn./r!.
; ar.

oorrra'r!to{tucfr ralrloi (tovrtun : tuvu'}i':) 25 .75

ria 'r rH rlv:i ao':ria.:u'rr (Twin Chambers)

OfuTNtJ LIlIUJLR'I L14IJ 650-9oo orsr rsariua
I -.Lta tr a ! Lu n'l: LtJ ''t Lr! Lilir{au6.flunr:rarlrari

:uuut9lll0'1fl1fr L:JUSJUlr taa!n:&Ln!A1n1Pl

,



---t
rJ,i.1e

ir"sgih,L

!!)i0ilJ1lu

arsqrial,,,ic

mxiiri

_1

n1afi 3.7 [st'ttr{'luuuya']Utio{pt1 (Muttipl.e Chambertncinerator/Retort type) rfi!
o'tn16d1a:ruu (Natural, Air Control,) fidrutu#alrrur Z fio.r

n1yifi 3.8 n1u1uro.:[n1lfl1uuu a1utio,rr?.1..] (Muttipl.e Chamberlncinerator/Retort

type) ufirornrndruryuu (Naturat Air Controt) fid,ru.lurio.:ur.n z ria.r
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r ;a v a
3.4.2 ?o!a rnuuu n51u2u

- ^t - -!li1n'l:tfilJt?u:?1r10!an1:n109lluvnotxo:1u?u a 1n:1u.llu n 1: n 1i 01, u J 9l o lt 0

ronr 6ularfio{?riurir:ru looriuiorLat 2558 rJ:cnaudru r-.lirLrrunr:flou nru tunr:

rlou rirnrrufiuua.: osI':atir{nr:rrriufi ndalalunrnruurn n

:.+.1 do4arirl{drudrunr:rir1linu1rn1r 1

"i-!;ruo.roln rF'r[a'rflucaro rto:vucvi z iriki'L{lvlflrlunr:rfru:vrr uavtrifi:cuunr:
..i

tg]l.]tg0t a.: Lufl'1: trJ 1Ll,rlr i{v1n1: tnu:?u:'tt.l10}]a tla v? to:'tu14tol]a ta lcn,l t{:nu't

LsrrHr ofrroeir{nr:rrfufindoual,unrnr.ru?n n

3.4.4 do!anlier:loionzun1r'ro'1n16
1,v-"1

t1Ju10!an1:9r:1n'lnnrunllr01n1fl0'tn no'trnlLrJ'ttuo{n1nL u{1uLo 1vn0

3.4.5 nr:irn:rcd{oua

l:cnoudru o'n:rnrr riro'otrJvfiordo nrrufririuii:vr,r.irlo-n:rnr:riri'ntuvfin

rtjoriurirnrrufiuuar d'sr:rrirltiirurioGurruturfi ordo

3.4.6 n'lri?ui'uua;d: flruy'r o a::n

rirnr:alJtlrgr.rruaso!a::nlunr:rir riunr:oir riunr:ririrrtruvfio16'o:vovfi 2 Iounr:

r?lJ:?rJivne'rn :ru.rrunr:rJfrrffilrutoillfnfiul:rririotuv6o16'o'[utixrrarfilirnr:finryr

-jj3,5 n1501tuun15n100fl U;nntto:rusyt 3

a.s. t {o4arirtrJtosnr:dtfiunr:

ruunl:flnu11011ar0.:n'lto'truunllfi.tdn!uvslotriootu rnrrartuuufrltnroqrTufr

(Fixed Grate) turotvqj rfrlornradruraiolrfilornra (BLower) aur:orJiuililrn:nr:rfil
\ee ) -01n1fl[no?u1la?r o o !iuu1-rluo']n1fi5our{1d!n'rrarrrfioinurqfu1a4inrulurnr fiil'ruru

rio'ru.rr 2 ri'or uao.r6'urnfi 3.9 -3.r0 tr:vnouriru #o.:12rfi 1 (primary Chamber) rflurior
-i1,!L''l't1ruvnorrovEin:cu0n Ir.!r uuurn=l ullh"ifrsrv un: {iuru c riuro r#uairunutinarl x

,r?rrla.r : 3,000 mm. X 5,000 mm. fira'rrarr (Burner) rdornalr.lrriudrta oeiuirrru6,rudrl

',J0'!rro.rrr.r'r 
utorudnna"rtovo"ruru l tior dolrirudrdr iiruru 1rio,r uacdorflouttrvrdrd

rnrrarr iiruru 1 tio'r :vrurilpril:vmrtJuuuut-n:0n6.:rJ:vqriJoduriru:onb,Jrh :vuulunr.:

'loutucfiordo d'o.rtdnulunr:Iaurtrvlrirduv'rriol rrrfiorrarrfi 2 (secondary chamber)
lflurio.rrHrnriuvr:nfl:y!on rr.:r{ruuuruou turnri'uairunutinarn x n?.lru.r? : 2,ooo mm.

X 5,000 mm. t#nmliouoi.tu:vuu ri'rrlr (Burner) 16onraulrfiufirta hjfi:vulr.jrrjoornrpl
a"':nr:rir.rruairudn?un',:rui.r uanrd'urnfi 3. 10 :1uav!6uoer,Lnr:rrfi 3.4
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er1r1{fi 3.4 a drrfiA?o.rrnlrruluuudurn'rogfiufi (rixeo Grate) turotraoj tfitornrn
ae
n?u[n50{tff uo1n1ff 01u?u 2 140.:tr.l1

5suuta.:t9t1 Fixed Grate turnlrqj

turo (!:vrrru) vr{nivuon l#uilrufludnar': 3 il. ai 4 u. rJdol ar 21 u.

rjrvrin (rJ:vlrru) 30,000 Kg.

rli!rruruvfirzurki/t!- 30G500 n.n./tr.

141t(1 a0!v? t 't : u0nur11uv,140.1 1n?u

riolrHrlr,rri aorri'oltatr (Twin Chambers)

o ltnrJ LultucrH'l t r.i 9OO-1200 o.:nrrta16ua

riiourfi l'lunr:r2rlrari u'rl.tl.totta

:rvul.J tgtll01n 1fl Y{OA!t9]l]01n1fl

;2n1 fr 3.9 rnruruu;uuufiurnrotifi'ufi (Fixed Grate) turolrani
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nlvrfi 3. 1 o rfl 'l $.r'r? usuuudulnlaqjriufi (Fixed Grate) trurntrar!

nrt^rfi a. t t oiaruaurnrra.ntuyruuufi'ulnrotjriufi (rixed Grate) uurntr.rqj

a.s.z ria4adrfi udufi n:ruiu

lirnr:rfi u:rr:rr{olanr:ririoreiv6ordo:raiu orn:rolrunr:riro'otavfi ordo

.uorr fiu ra rfio{: riurir: ru 1ut zsss rJ:cnouriru rjilrrunr:flou nrrldtunr:rJou
qruu4irio.rrnrfi 1 (r1) qruu4iriolurTfi 2 (r2) odroeir.lnr:rlfufinriolalunrnaurn n
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a.s.: do4adrldiirudruxd'.:muua:rir1'rinur
,".-.

vtlnltrflu:?u5?lltara :vnou9t?u Rltrlrl't Rlullluotta n1!'t:!tnu'lto'll 1

[nun']:uu n?olla:1ur9rou nn2ou1nn1:1nuu nt0{al!,l'rnHu2n n

3.5.4 douanlrn:roinnomlnornrg

douanr:m:roisrn n 1r\ oi n16n'ln #o'our tsrr rnr tra vldfrnr:vroaoln:r oio
s ov d <a -ifi6un'r a1n1fi !ou[trnl0ill0[un']:')rF]:'rryuav?09r1Luun1:anao.i 9inu

3.s.q. t rnso.iiouavorJn:ain:roiofirtuavrniorioer:roioounrnrurqtSn

1) rnioriofirtuuu flyr'r 6rio wohter !u nsso n1:LraoiilaUirlru

nJoirdurrnfirrlordu r,rdnnr:n:roioloul{rturtoirnfitr,,lflr arur:nio!iurrutor
Oxygen(O) dt.:nr:n:ror"rr 0.0 fi.: 21.0 TorJiurrutol Carbon monoxide (CO) rir,:nr:

o:roio O fi'r lOO,OOO vol. ppm ililrruto,: Nitric oxide(NO) rjrlnr:qr:ro'l-o O n'.1

3,000 vo|.. ppm rJitrrutol Nitric dioxide(NOz) dr,:nr:n:roisr 0 fi,r 1,000 vot. ppm

tBrrruto.: Sutfur dioxide (Soz) rjr.lnr:n:ro1"o o 6.! 5,ooo vot. ppm l,ufirrtorf,tr d.:nrnfi

:,.t2 nr:l{rnCo.:io1,unr:r-oGlrruto,:firririrnr:flnurnr:r-onrurdlriuto.uanmyornrn
.i ., - .3fion douoonrqrrHrruv6nr6o arlr:outiilrirflu a tirl 6o (t) nr:rniulrniosn:ror-ofirsfi

L A n ,t)w 1 e o .ii vv1 n1510 Lr4y{50 nonvt1nl:nin1 to Ll'{droal nr:rfr uioua uacfLvr-nai [urnSoln:roio
.! _.1 ! t' i -, i ,^, <i ,rr'r{ lrfliorlrov rilotulr L.[lru (2) rfroriornr:n:rorr-oirr6o,:riotor probe rYrrniotm:ror-o
?,t-,Ji-ir'rrn0u (3) rir nr: rtJo rn5o rn:roforfirr 16ontfioro.rrio rn6.rfrl"filunr: rrur uavrio probe

rua va u r : n ei ru ri rtpivrTufr

2) rnia.rin fi rr Hct rf, urniorio uuull nr.) i rsu rroifl :r oinrir fi rr
HCt lnuronrv 6.:atn:nindrkirjr.:nr:n:?ol-n 0 n'r 22 ppm louldrniorfrulun.ri0oo.rn.rfl

rtrrndorrfiorirnr:irn:rvrirlilrruffrr d'urnfi l.te nr:ldrnio,rfiolunr:iorJ3urrurolfirr

ttcl aur:nur-i.ilfrr{Ju z dx 6o (1) nr:roiulrnio,:m:ror-offrtfioylirnr:io l#niou lounr:
-,_.:,- 3, , . - & qv e ; -. Jerov??on1 Lrln!u!ooolnln Lr,lil5or]vr-oc riloiulrl{rru (2) lirnr: uijn rnio.:0:ror-o ffrt
uavr0ofl rLonornrn atrr:neirurirldri'ufi

:) rnio.rinqrur.r4fi arulurfl riiiru?uaolloio riolrzurfi 1 uavrioururfi

2 ar,r:oeirudrtdornfrnrrnlnr:rirruno.rrnrrnr druoruuafrurir rnrur.rr'tdrnio.lr-rrqrura4i

uuu66naal,unr:sl:roio rfionrlnJaoofialunr:rJfrrj6lru 6,rarnfi 3. rq

!
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n1y{fi 3.12 rnio.:inGurrufirruuurnnr6fio wohter iu A550

nryrfi g.t: rnBo,rn:aoiofirs HCL
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n1fl d 3. 14 rniariqqruranfi urirunrrrur

4) tniorfi on:roioilirLrruounrnturorsnilrio SAMPLER ri:vnoudru
(1) n:vorun:oln?uyi:u 5 Fm (2) Sampte pump o-urufi 3.15 [!as 3.16



4q

n1r{fi 3.15 rado.rrfiuarprnturorsn6rio SAMeLER

ntrfi a.to n:sorun:orrfiuounrnturqrFn
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nr:l{rnia.:fi olunr:ioUir:rrutololnrnturorf; nn:2oiotluauoo{

nr:rfiusTrodrrornranrul,siantclolttaru6n (lsokinetic sampting conditions) loun?uqrr
J , -, a )

t14h?1lr t:?t ono1n1fi ta uvtoo nnlnuaonl.lal l l nuR2'']1J t:?ton01n1fiv 11.t1 probe nozz[e
io e 4
{.iyt'tnltn9t9t?ou1.ltaa't:o?utfr:0.!ono'ln1fl to}rtotnun?ou1.iIavn:vo1un50{uayr1nll

i rn:rvrirliur suri'r ui6 Gravimetric Method Iou o'u rra r1unrlooo1n1fi ua vliufi ndorLa

Jrvfnn:vorun:onrio!uacud!n1:ionrurdlduta.:sluavoorturorrAnGuornnr:rflia!to

nra{Ioudln:vq1un:o{liloulufrou HOTATR OvEn fi orurani 105 oi?tlrra riua rfi oki

ntudulflunar zq t'rll.r udtirn:vnrun:olnirsisronru{urfioanoruynfrn:vo1un:o.ilvi
! " ,,,J Y ; i j

tTln!001 n}l 0{01nuuu1n5!91'tun:0.:LUt{u'lyunn?utn:0tttn1't!avt0uoytfluuua

qir uvriludrrir r{rtrj'triluto r5um"r oeir.:iJnr,r'ri'r u rir'arJ o lfi'udrr.Ju uflourfi olir nr:io nr ru
\ 4 quo I s

t'iirLrluto.:aluavoo.:turorinhirirqorfil6'rodr.ryrioln:yoiunlo.i!1eiord1fi'u Sampte pump
tlu

udlirilaruyiorfiuelioeil.:olnlfiaoorirhJludolr"oralr.JriolaiuTourliuhi Sampte pump fi

dn:rnr:noniuryirriu 5 6n:,uurfi rtJo Sample pump nurrarfirirrauordorirnr:ioraioud'r
.r h, - e 1 u , v ; t -eLl,ruo 5ampr.e Pump rra?0ootfitfitJet?oU.]{00n0.tn Sample pump 1.81nllnu*rfrU rfrO1U tri

nru{urir'ltfl uqofl a rmafl unr:i rn:rcrurpirnrr rdrriutorduavoolturo 15 nrirldTourir

nrvolun:o{oonorntrrilarnoflr.J{oufi'qrurani 105 oi6rrra16ua rfiotdnrrrduu#rrjr
n rvolunro{!lt1lirurin udrrirnr:drurrur,troru rdrdutorrluavoalturo rHnrTluaoflu

alnr:fi 3.1

(3.1)

t0

Vstp

103

5.5.4.2 iOtn!fl?0u1.r01n1fi

oofilirn r: 16l or-r od r.rorn rso r n rn rrzu rr uvfr o rdot o.r nr al ra rfi o r

n'lrrJtril{uto.r TSP (ia6nil/anlrnriun:) = (Wf-Wi)*103

Vstd

rir uf n n : v pr run : o lraa'r riu n'r o d r.: fi yrir u riju n ir
u114Unn:vo1!n:0.:riounl:rnuer'?otir.r fi uri.lurfl unir:

ilrn:ornrnlrn:oru fi yriru r{luanurnriL!fl :
n1:u!a{u ?uo'lnn:"1rfl uia6n:-l

r riurir:rr o{ri urruileio.l nrlu uaoln'lnrvrfi 3. t 7
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;as,
n'D^rvr 3. 17 00lnufl 1aa1.!0']n16

3.s.q.3 i6 nr:vro a o.r n r: n:r o io n run'tyl o 1n 111

Ioranr:uoaor nr:n:toionrun rnornrao svrnlufrin'uii:vv'irro'fl :r
- - i-- - )

n1:rloutuc fio rfr orir o"n: r n r:!aoUa'ou!anrrc or n rqlou Lrtjl rflu 3 tonr:voao.:6.:oc't{
la4ea,

tnSonl.louav9r't[t14un00lnur]?ouln01n1fi91']tt14'tt0 n. [ai t. rna']1u'tua10'u.Ja10! !utlflav

nr;yrna o.:ovyrlnr:o:rornnrtL r{ri{utorlanrlvornrn rrwriotfio.: Ioolirnr:rlufinr]ola
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In .l 5 u1fi riurrar 3 frlrlr unr{unr:rfiuritluavoo.lturor6nfiy'rnr:rSusirour{n:voru
-.rs J .r.., 3 ' -tnro.!yn .l t t'rll.: rfiarjrhJt'rrirvrinfri'o.:rJfr!6nr:6ifi:ruasrduouriavqonr:roaold'li

tnnr:moaolfi 1 oaaurHrrucfi 
"',{urjir.r, 

eoo flTanilsiodrlrL.: Iou
t4,

n'nuu{?6n1:uouoontuu 2 ?6no

(1) rirnr:rJoutuvfior{anira, tso filaniu In 1 30 u1fi

(2) rirnr:rloutuvfinrdonirav 3oo fiIani:L iln .l 60 u.rfi

tnnr:roaorfi 2 yo6ou ranr uyfi o,l{uGul ru soo fiIa niuoiotr'rll.r In u

nr:uti.ri6nr:rlouoonrfl u z i66o

(1) rirnr:floutuvfior6on{la, 2sO filanil yrn 1 30 ulfi
(2) rirnr:floutuv6ordor,{la, 5Oo filaniu iln .l 60 u1fi

tonr:yoaolfi 3 qaourar.rruvAordorlilrcu ooo filanilrio,it'r1rL.r Inu

nlt[u.i?0n1:uouo0nluu 2 ?5n0

(1) rirnr:rloutuv6or{or,{ra, 3oo fiIan:-l In 1 30 uifi
(2) rirnr:rlouttrvfrr,(tni.ra" ooo fiIanil vrn 1 oo urfi

3.5.5 nr:ira:rc?idaila

rJ:vnoudra dor:rnr:rirdnrucfrordo nrura-lryuii:vra.irldo:r nr:riro,ntuc6o
.4-, - r -It0nu0 n! 091:1R1[t01u0olsurruttrcfrotio oo:rnr: aolaou!an.t?vo.]n..1fi

3.5.6 n1:1?u:?ilBaraiUikyil.r qUar:n

f rnr:aTJfl rgraruavor]a::n1,unr:drrOunr:sirriunr: ririo!uv6or{o:ru"d a

Iq u nr::ru:rlo caroln :'lu{1un1:r.lfrr-6.rTuuo.rnrin,:ruI:lriro-otuv6or{o lutjr,rrrard
rirnr:i{nur
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? [n :'t u14 uas']o'l :nift a

4. I aranr:ira:rci{ouaGrrr6utucf, ardoludufiuinr:

4. 1.1 tJ3ulrutuc6ou6ouanil:cuynuruad.lrirrfi o

ornnr:fi nurrioqa16u4i :ra.lrunr:riro'otacfi ordoto.r uyaurarfi omriurir:ru
oY.lusitJ zsss-zss9 nudr rirurul:rnurtrafildir nrruinr:rfiutuuavriri'ouuv6or{otor

rrnurarfi olrriudr:ru aur:oa:dkid'rsrr:r rfi o t

r,r:rld 4.t drurul:.rtururafildu3nr:rfi utuuacrirdqruEGordorilaura

ru0.r't1:ut'I51u uun:1uos141n

o r n n r: r.: fi 4. 1 yr l.i r n r :1{ui nr : rfi r t u ua v dr o-ori u v fi o rdo,, o r runu r a
rilorrriurir:ru l:lnururatolirld'linr: 70.42 yo 1:rnurrrarontul{lin1r 100 yo

0't14xo : . ?4.!:n

(rftula)
fl,{. lanxu

(x.114!n)

Raunuas

ou .l

(r'lraln)

:1i. tat56

0{uBnr:)

5t{. tonfiJ

(lrurnll)
naufl[[a!ou,l

( [tu:nlt)

qua:rtor{i 29 3 61,6 20 3 4

65d3tna t9 1 370 14 1 2

01u10ta5[U 1 0 250 4 0 2

slao: 9 2 275 6 2 2

uflA'rlr1: 7 1 234 6 1 2

51tt 11 7 1,7 45 50 (70.42%) 7 (100%) 12 (0.69%)
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n6finuav6u 1 l{uinr: 0.69 % nrueirn'u 6{:lnururafidltritdtiuinr:rfiutuuavriro'o
-.!lruc6orfioro.:ivrnura r oroila rtr,lnornurrdrudl6ndqrprnr:1iui nr: riuuifrro ntufr

rirrfiunr:rfiututuv6orriooqjud'r uarurrur,ilifinslog'lnauavhioglutd'uvrrlva'nlunr:tfiu
- I ) .1 t a v j a' -

rutrucdqriol,o.:rvl6u1a d?u6aunuaJdu'l {ilUilJlotuoull1n tuo{01nn1: tlru'5n1:tn!1u

uav riro'ntuvfiordoto.:,vrnura rio.i?T iuflrluJilriarur: otiui nr:ldn:aunautl: v rnvt

,.-t
Ltua{fl '] t1.tovt.i}ll]o

-iornnr:}iuinr:rfi uturirdouuv6orfr oorn[:ruururaig l:ruurura rontu nafi n

) d o J - i iov - ' a
Ltauou .l n']rt'luav rduo lun1fl, 4.1 nu?l 1J511']fuu u! 0t9l lt ovl lvul fl1:a?u l14tu1l101n

-i < - !;: ,- - i
Lidnu'lu'ra56!1nrao Louxnu2 [ur]U:lrltutu!flottotfll]tuvrnU aluUiul tiuvgl9lltoiln

1:lnururarontu Llaynafinuacdu 1 fiGlrruriou

r ,200,000.00

E l,mo,ooo.oo

r9

'$ am,mo.oo

a
5E 6oo,mo.oo

400,000.00

200,000.m

0.00

:.!i

,&

ifril

2555

f
2556

fts

2557 2559

i tt.l.

r rn.i1 a nlomu riiousedl.t

nmd 4.1 Glrrurgrfinrdouun lrmrnl uyd.lrirrfio

4. 1.2 Gill6utuc6ordousnil:guytn1iln.r:lduin.rr

olnn'ufinuito!a{6uni:1u{,tunr:riro-orrtrvfinrdoro.tlylnularfioi?riudr:ru

ns.rusiil zsss-zssg vru'ir iirurul:{ ulu1a u,unnll,r.J:;rnvrnr:1duinr:riro-oru;fiordotor

rvrnrrarfi o.:rriudr:ru arur:na:Jtrin'lor:rifi q.z

I.
2558
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n'rntt1:'ltfi 4.2 nudr rirurul':lnururauunnrlU':vrnunr:ltuinr:riri'otuv6o
Z 1 , .r .4 n?. .-.4-
rtorJo.rrvfiulatror'l1tut'll'lu eirulr,tqiriunr:1du3nr:rJ:vtnvrrfiutuuar ri'tiol,uvdotio

- ! d- q ' ' J tr-.---
d:vrnvnr:1fuin1:riliotuvdnttootil{tou?rltnu.! tu$ndn inoual'lt51ulvl11.lu tuon0']n

nlr1rinululaa'rulr,lrg'trii:vuurfiututucfiot{orfiorjrtrJdro'nroltd drlvrjru.rrufil{
- i a- <

u: n1t n'togltJvgrnrtoo u1!r0u?Ro u:19 t0 ntuvllu tnutul uv 6n t60a'l nI:nltu']u'lauav

' .,2
uulunlutvlfl ulauR:0ua:1t0'lutvlluu

ol nnlri tR:1vlin1r1{!3n1: ttu no1rttl5Y Lnvlnl:ldui nr: ririot uv frnr6'oto'l
' - J 

' 
l ! ----rvrprul6uroi?1:ut'r:1u 9l'lIi'ruav16uotunrilfi 4.2 vrt'jr rJiurrulucfrntiodruLueluTntrn

- - J - i I i 1!
n1: [tu5nllrRuluuavfi']dotuuaotria uavuuul [ul]lJ5Ll'lfLllJUUr]olg0llltJlJuv]n! a?unllLt

- i d, <i ,ry tr-
!i nllfilrittluvuot'800u't{rou?r] uux [u aoairnu ruo{n1nLrflu']a1 0.i11:u{1:111 tfltlllJ
. a - i !g
o''ru?u:orn!rulJUseloLrory{uruttavu3$mtontuuntinnr: l{uinr:riro-otlav6o16olutj ZSSa

1,200,0@.00

1,0@.000.@

;.re
.. 600.000 0o

a
.F qoo.ooo.oo

l.
2555

I I
2556 2557

i r.a.

tfllJltua:mni imtroorltiut

ntrfi 4.2 Gurrutrtxfinrdouun :y6flnrrnr:1{uin.r:

4.2 Hanl:irn:1c{nr:6t'.rriunr:rirdora:fi ncdo:cucfi t

4.2. 1 dn:rnr:rirdntrwf, nrdo

ornnr:rfi uuavi rn:rvritolafi rfi lr.r'ufi n: ruiunufird ai, Ll.Z :ruav16uo uaol

o-rflr:r.!fi c.a lnuorio4aGudnruourn 2

I

2559

L
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J--i--ii
n1r1{fr 4.3 u-lJ1Un1:filni?0rgil,l,0 0n:'ln1ln1oi!arnfflt0 uaiqfuuQu

lunr:dtiunr:rir6'nto;f, ardo :gucfi t

J,- -.1 -.- J .g
0'tnm1:1w 4.3 llu?'t U5!1run'D fildol,u vgto tt o Usr.l1furfrilil1n1ufl nil Luil

2555 iGlrzunr:ririnrercfior{o 47z,qza filanir lut zsso filSurrunr:riri'orucfiordo

1,050,492 filanil lut 2557 fiilirrilnr:riri'orruv6nrdo r,ti.2,459 fiIanilnlrrird'u
J <. s - J,luo.in1nilnr!?u[:.iltu11j1a a0']utru'lu1a to'[.8!5nlrriliotjuvfrortooru tnrt .tlJo,!tytflu1a

tridormiurir':rurfiuxTniuunil loul,uil zsss dn:rnr:rirdotuvfrorfiora6u 307.78 filanil
riorirtnr lut 2556 dor:rnr:drosrtuydordoro6u 220.83 filanilriodrirLl 1ut z55t dffi.l

n1:n'r001JUr0lottotnad 249.17 R[an:ueioi?l.1].r

--, . !, - J j - j
itanll'l tR51Vl,tl,0!a n1:n.t0ntuynglLt0lvuvyt 1 yrualontlnlSriror-ortuvfrntio

radtr tut 2555 irir6laolur6ouuuruu 6o aso frIanirLrioi'rLx irirriranlu16ounarn:L

6o zao filanirldo{r1ur dor:rnr:rarrruvfiordoidn:rfiaoarunfl o-ruraor{i1unryrfi q.a 1ufl

2555 dn:Tnr:dro'ortuc6ordoriul nunruautfitoo,r.,ruHrfi,i.truol{ rfiolornrniol6'n:urfi

anrnluriuavo'rtririnnr:dr:n rioorunr:t{rruru.t,r,,u.,r',ndrrirlfianrnrorrn:'ordn:fi
t,n1:i1:nuouni{ alaralfidn:rnr:rzuruuc6o16oaoalynij

--J?0ran1:nliat|usnntta l zsss I zsso 1 zsst t4 1A[7ln

--,lu5u1fufl 'r5fl 1nntu39lf, tta

(nnlu)

477,473 1,050,492 1,112,459

-{an51n'15nlQO flCnOlta

oulurix ( nn./ur. )

280 -350 260 -280 240 -260

^z.Jon:1n1:nmotuvnnttataau

(nn/rr.)

307 .78 270.83 249.17

T1 t0au

(ormrtarfltra)

940.89 952.58 949.41

I2 taaS

(orsrrta16ua)

1,082.22 1,094.08 1,085.33
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q
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zfi
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150

lm

50

0

II
c
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II

a t
a

rlr or
71

"dss ,$d C""""..,$. -.u. .**o ."J .ooC ,so

nrr,rfi 4.3 dn:rnr:rir{nt ucfi o l{aradu tr zs s s-zssl

4.2.2 atla'uyiu5::u'irrdn:rnrtrirdnua;6qrioriuocuyni
a - ;d - <rr n nr:rfr uuavi rn:r vri{olafi rfi ufufi n:ruiusrrlra'r{0fr 3. 3. 2 Lravil n

:ruavrdsn tunr:r.1fi o.n tq.ila4a6uinrnarurn t) {o4anrru#rLri'uri:vy'jrrdsr:rnr:riro'pr
- i-

truvsro!tonuo6ur4nu yrlJ?'roer:1n'ririri'prttrvfro16ofiu-l6ourrrjaltrlfiaasiooruynfrlufiolrHr, __i,, ,ri-,, _ ,
z.At
r4laosrloulrn riolornrnrrrril:v1juRiunr.toruynilou rt oyfiri,]tj:s!1su 9Oo olmrtariua

ruav T2 idrU:vllru 1OOO otntrardaa

c.z.a dn:rrir'lddrudruyrdllruuarrir:linutnrrrursioGurnrtuv6ordo
A. - a i .

01n n'D tn!ltaJt tn:1J14?]0 afltn!!uytfli1U1!nltJr?1,0r 3.3.3 Lou LtdorJaoln- 'ii '

:rurrunr:riro'orrJ;froudororrylo!rarior:riudr:ru:rufl:ruayu6uo rrarxo'rcn:rrfi 4.4 n

doXarirlddruriruud.l.lruuavrjrq.rinutnrlrurldfi nrnarurn t
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n1r1{S 4.4 a'ar:rrirldsirudrundwruua;rir:.rinurrnrranlunr:r6!:yuurnl[a1luo1t
-3;n'l0q?uia6t?0:vuJyt 1

-^zt0llan1tn1001,usao[to l zsss l zssa X zsst

dn:rrir1{drarirura.:lruuav

dr:rinulotnr
(urm/nn.)

2.64-2.91. 2.64-2.99 2.74-2.88

vrJlulller: * o-sr:rrirl{iirupiruna-.r.:rufioornrirb,h{ruac rirttffa rpG rravrirdorril!{rer.'l16].r

ornqr:r.ifi 4.0 vruir a-sr: r rirldsir udrund.r rrudruyra'1.:ruuaydr: rinurlutl
zsss idn:rrirtdd:rttoQfi z.oo-z.et urvrriofilanil dn:rrirl,{drudruyrdrlrul,uij zsso fi
U '.!l ,.1
dor:rrirlf,iiraoqjfi 2.64-2.99 urrsiofilani,J uavo'o:rrirlddrudruvrdr.rrulut 2557 ion:r
rirlt'riruoqjd 2.7 4-2.s8 urvrriofiIanir

4.2.4 dnyln'trdaorjdoaranm;ornrn
.. 4 ;c u < s - y )0rnnt:tnuttaylLa:.lyrto,,lafr rn!Uufr n:1uiufi rufriofi l.l.q zuanr:itn:rvfi

riora nr:n:roionrunr o'rn'rFr orndoranr:m:loionrunrnor nrflnr:ririntuyfio16'o:vavfi

t sTrusit $.A.2555 - 2557 rilflu'ra6omriudr:ru finr:6orqrrln:roaoun n1llo.rn1fin.rn

rsrrunlucfinr6'0il:vririu Inunr:a-lrnorniuornildor:vurofirr ru.irl,uanrrvnr:r r!uvfirl
.g1-, -t'. - e - JdLt0unn uJ n?utu0rornrnrLartuvfrotiofr:vrudrrioornrn :vurrirrinolnlfllo{[m1lil1,uuv
6nr{ouuur.r4utioaorriorrarr il:vnoud'ru klnaurinaru rvuu0nnro{ uar:vuudru-q
ornrnuu!rtrun ttacfinr:er:ro;on nlvro1n1fio'rruro:orut]av t of Ir,u ldrinr:nr:
n:roionrunrnornT oorn ui6v sGS Thair.and ttacHanr:m:loionn:nrnornrntor (qdo4a
-iouvrrlnHu?n r) rnr rirrru c fiq 16o lvnura rfio.:rriudr:ru rr'lnr:rrfi 4.s loulfiuuryurir
!1A:S11J
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) o ,, - d
nT :1.rfi 4.5 eJantxoioqrun't?{o'1n16 uasdn:T {anddouilanl?3o1n'16 [n1$l1lJUrhq[io

J
SruJyt 1

.!-li 1: ryrfiu1aNo.:?15u{1r1! (2559)

n1no1:1.!fi 4.5 zua nr:n:rot-o!ant1?o'tnlflntntollttrltuv6or{otonry6ulatio.:

?1iuli'r:1u ru'j1 [ffa So, n:rolrjnu NO,as NO inir 96.73 ppm HCt irir 7.44 ppm HF

o:?nldilu Dioxin Furan irir o.tz ng TEe/m3 TSp iFil 30.91 my m3 uav Opacity rvirnir

0

aranr:irn:rvridorao-n:rnr: aorja'oorLanrrvornrnrnrurtuvGor6'a:yuvfi 1

yru'j'l ufi6 Soror:rotrjnu Noxas No fidn:rnr:ilanU.iou 0.36 g/s HCI idn:rnr:rJanrjdou

0.015 g/s ur n:rotililu Dioxin Furan fi dql:rnr:Uaoildou 0.07 ngls TSp fidn:rnr:
rJarrrJriau 0.044 {s uav Opacity rvirrYu O

4.2.5 f,6u luasoUaitn
--Ynr:qir rfrunr: ririnr u v fro ri o:yuvfi 11uti.r.:u:natrr:nrc.rrrtrvfror6'o1pi flr!

nruarrifitor rnr rarr usirl'o ror rHrilrunr:1{'lruuayrfinorudr:nniu rnrrarruav:vuudrrisl

ornrn 6rdr16'drulunr:tiorlrjr:.r:vuuda.llrnrfruamua.r!,n0ronr nu,la'iunr:dolrirl.r 6r

trjaur:ntdlrulnrrzurtfrd.rnahirvoura!:var-rfiif,ryr,,,rtuv6ordonndrr 6r'[do-oyrrnrrzur

11',l5',tUt0tot drn:roioqrunttornrn dsr:rnr:rJaorJriaa

l|an1?!o1n'1fi

rirrrn:gru

SO, N.D N.D bJrf,u lo ppm

NO,as NO 96.73 ppm 0.36 g/s hirfru t8O ppm

HCI 7.44 ppm 0.015 g/s hirfiu 25 ppm

HF N,D N,D lrjrfiu zo ppm

Dioxin ,

Furan
0.17 ng TEQ/m3 0.07 ng/s lrlriu o.s ng TEQ/ m3

TSP 30.91 mg/ m3 0.044 g/s 120 mg/ m3

Opacity 0 hirfiu to vo

lyriranrvfi orfi ourifl rgrar IoartJunr:rirrfrunr:riro'ertavfi or6'otu:cuyfi z



56

4.3 aranl:arn:lsrinr:r,l"tfiunr:riro'qtav6ordo:suvfi z

4.3.1 dn:1n1:tildotti;6otfio

ornnr:tfi uuavitn:rvr{do4afi 16ufufi n:raiunurird oit l.q -z t6t{oXaoi':unr:

onriufin:rtriuuolrvouratfiollriurir:ru:ruavt6uo uao.:dlnr:rld +-o {qdo4a6ufi

nrnarutn n)

J^-J-+4-
n'r:r.:fr 4.6 U5'rsun'r:ti16a?u36s[t0 ual on:1n11fl100?urno[t0

--iro a n15fl10 9rt us n o tgo fl zsse

- ^! ,
rJiurrunr:riro"otuu6orto (nfl .nl) 1,043,600

o'or:rnr:riri'otuvnortaoq l,utx (nn./tu.) 203.44-255.88

or-n:rnr: riroJotav6orfr auadu (nn./rrJ.) 238.26

ornnr:rrfi 4.6 vrrir rlirLrrunr:rHrtuv6or:i'o 1uil 2558 fi lirLirunr:rir{otov

fiorda t,Oq3,ooo filanirr fio'n:rnr:rilrtuv6nr{aou'[ui1i203.44-255.g4 fiIaniuriorJrllr
! ) - - , Jr

on:1n'DLH',rlUvOOttOroaU 238.26 nLan5xnait2[!.!

- j i-d,-
a.ranr:1rn:ryr,r{o anr: rirdoulvdorto:vuvfr 2A 2558 nudro'n:rnr:riri'oruv

fr o rdoradu lutj zssa fi rira.:aol,ur6ouuuruu 6o 255.88 fila niloiot'rhl fi.lrilultlqrtr

nruartfitorrmrrrurdritauol{ firirdraolurdouo'ulnl 6o 203.44 filaniloiot-rlu.l o'sr:r

nr:rnrturfi or{ofi o'o:rfi aoal luij zssa 6'luao.ili'lunrtrfi 4.4 rfi olor nrnr rrurfi turorS n

.e .i o oq - jr.
uavn'u Ltd'ruyn4unrl tlrro'trr.t'trnrtfli.trJli1to0U1{:?otiralzua [ytantuvnotto'Ldaoal
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25O.mtt*+ai&^
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. o'n:rnr:unt,ugtodu (nn/trl.)

t
BaE€?i
q 100.m

50.00

"a""o"**,t"oS"'.o*o".ooo"so,.J"."".s:{"..,"C

;U
n1l'{fi 4.4 a"n:1n1iri1iorus6o16oraf, u'lut zsse

+.3.2 amld'lr{ud:;r,r'j, .:o'n:rnr:riro'oguc6qrdon'udrnmlfi uua.r
)c - a - - v )- -

11 nn1:tnuLraylrnllv14t0 a In!uu n:''lu?un1lr14TJa?/, 3.4.2 anlr?rRl'1c14

^ !-,
floilan?1!au11uE:v14?1nonr'rfl'rofrtuuno[tonunln?rrLyrlJtta{ vru'ireirnrrr:fiuuaia{an1utl!!

r6oufiurnr 6o oo riloir6ud rirnrufiuuarairqolur6ounqninruu 60 25 uloiriusi
;- - gi-,
tnooilnlinloeriruvoorrouunrarfiuurlilovdsl'ratvidrnrufiuuualarntL"[rJdru d.ruao.rli

'lunrnfi q.s
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si"6".*,s*

nt^rd c.s etudlriud:yu.ir,rtl'a:rnr:drdnuas6sriioradari'urirnrufi ru6.r

q.:.: nr.,dufiud:ce.ir.!d'fl:1n'rltdradrufla,:{ruuacdr:.rinur:cuu nu,Ji!r0r
tucat9tta

ornnr:rfi uuavi rn:rvr.irioXafi rfi uriufi n:raiunut-r ilaii l.q 3 ara nr:irn:rv
{o4arirltiir trrirurdllruuavrir:r inur:vuu rfiordruiorarir'l{iiruriruyra-,r.rruuav
rjr:l:-nur triinr:ldra'.:':rub'hiruarrdour6r n.riuriritjrllinul:yulJLenur..r onunfino-fl:r
nr:l{yrd'r.lru:ruiu :ruav16uonrlor:r.rfi q.z

srr:rrd 4.7 dn:rdrl{rirudruyrdr*ul,unr:r6u:suurnrmrtss6nrda:;uyfi z

?rulU[fi a: *- dm:rrirlddruriruna-l.lru{oolrn

ornmr:rrvr' q.z fllr'ir o'n:rrirtdiirudrura-llruuavrir:rinrvrrnrra, 1ufl 2s5g i
rirq':qooqifi 0.8q urrsiofilani, uavfirirriraooqid o a+ urvrsiofiIan:-rr 6laranr:finurfitri

riouanr:rir6'otucGor

oln:rrirl{iirtrdrundllruuavrir:l:hurogl,udx -- u1?ynrr

uturirl{'iiralunr:rirqrinulnr rHr rvirusu
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4.3.4 der:1n1:rJanddau anl?ua1n1fi

rrnnr:tfi uuavi tn:rvridouafi rfi uriufi n:ruiunrrlu'r {to;i z.q.l aranr:sr:roisl

nrunrnornrfln1:riro'otuvfiordo:"ucfi z il:cir'ril fl.fl. 2558 tuauratfiolrriudr:ru finr:

6onrun:roaouqornlro'rnlfl eintnrtHrtat6otdo :vo'rtl lou t{uinr:nr:n'sroioqrunrn

o'rnr6oin ui$vr SGS Thaitand ar a nr: n:roiarqrun'ltoln 1f,to{ (qda4afinrnHurn n)

rnrtr.trtuv6otdolvrnurarfiouriurir:'tu diq'rt't{fi c.a Iourfiuuriueirulels5'ru

iv-3or:rsfi 4.8 zuanr:er:rofnnrunllraln'rf,fl'rtriliotu;6qr?o:cu;fi 2

ornor:r{fi 4.8 rud1 iraoriiorun'rvro'rnrol,udrutor HCt lras TSP rfiu!'lnlnru

finnrarrurirvuo loaidr 364 ppm uav 260 m{ m3 nt:rirdu iurn:grufiriruuoli
h"jrfiu 2s ppm rav 120 m{ mr nrurir6'u

--i
tJa n'15? lft:'ty14lJo!arJanl:nl?n10l.lat11yyt1{o1n1fi01n Lnl LrJl1] uu 9to[t0t0i

rvrturadouriurir:ru yru'jr HCt dn:'rn'rilaor}iou o.teq y's o'n:rnr:ilantldou 0.088 /s
6rara nr:n:mto{rtaflr?co1n'rflirnrnr r rru cfrqr6oirirtririrulrn:E'ru o1n Ltjur.lalJ'ro1n

-ir a " ,

4n1111J0.:Bt',tvtl.ln?1rt''t:n uaJttu'tfitantnu LU u]tlru.!y{09t01Jlu''tolt,uvyttll6tvuurn

4.3.5 flarvruavoda::n

ornnr: ufi"ttf,rlyr nr: ririotuv6o rdo: ru rfi z 6l rflunr: r,irrfrunr:1u:, uratu

nu'jr rirl{o'rtrdruna'rrruua vrir:rinrtnr rl'rriririo ulr n usinrun rno rnratriajrurnrud

iJ''rn55'ru anryiro$nrtzur1ir:etdl'ru uavo'o:rriro'oruvfior;flodrioo 6.r rflufirrtornr:rr.J5uu
I v.{ q ,! ;-i . q.^! 

":1J ttlr! Lrll tr.J'r 114'.]1JU1n LU6UIJUyTOIJUUa v! 5!!5.rO1!n n111O'',tn1fiLud{uLunr:ririotuv6o

tto:3uvy 3

?{15',ttJtn05 ilan't5sr:?019 dn:rnr:rJaorJdou

6n1?s01n'1f,

nlrJlnlflu

HCI. 364 ppm 0.184 g/s trirfiu 2s ppm

TSP 260 mg/ m3 0.088 g/s 720 mg/ m3
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- 3 4^4.4 an15a[6:15rn1:0i'ltUUnlSnlQtltuctlslta:!uJv'l 3

- -t4.4.1 on:1n't:n1oi!uJnnt!o
)c 'a " ir{od3.5.2Hanr:itn:rsfin'tnni: tRuuau?[n:1v1,l1Jo!avllnuuuvnS'lu?un1!,

u )a u a v a "
floravlrnu!1]r nloua:1u?Llo'ln n1:uuvln!o!a n'l: tnulutta vrilo'o'tla v6ot6o:ruiu'tto'!- --ii' -,'--- - - 'ri'

rvlfi u'ra6o{'r1ir.ldr:ru :ruav16uooi.lnr:rlfi c.l oto4a6lfiarnrJu?n'i

a1:1.rd 4.9 rjiurrunr:rirdntasfiorda ua! dn:'rnlrri1{ntruc6otda:vuvfi 3

?0 an'15n10fi.tJuvfln[{o X zssg

rjiu r run r: rir o-orr u r 6 o 16 o

nn./

1,tst,241

dn:rnr: rirdntuv6nr{ootrludr.r

nn./r.

377 .97 -665.72

-^J)
ofl 51n15n109l1UsnOtt0laau

n n./xr.i.

479.68

ornsrr:rrfi 4.9 rw'ir 3!rrunr:urrr u cfi o r;flo luij 2558 irlS!1ilnl: rzurririo

ruv6ordo t,757,24t frlaniu fio'o:rnr:rartu16orfi'oou'lutjrl 377.97-oos.72 frlanilrio
":, 

r ) a - icD - it?[ .i Luo.i0rntnlrt]1!tu1o h4tU d,:r{a h4a1r1:nnl0otuyno tto Lo luon:1r1]1n

4.4.2 nmui'rviud:vy'irlo'sr:rnr:rir{oguy6ordofi'uoruunfi
d a )c - a - - v i-

o1nn1itfluuaJl[attvl4llo a tnuluy]n:1uiua1!y1"t)o1n 5.5.2 aranl:atn:1v1i
s )a t a v - - it0!avltnu!u nt0l.ja51u 1u01fl n1:!uflnt0r.ta nlS tnuluuav nlio?u v910 tt05'l u?ulj0{

umfiurarfio.r?riurir:ru:ruavr6unnrunrrfi q.o nioraiufinln uln n flu.j.rdn:1nit

riri'otuvfior{ohiizuariooeuuniluriorrzur riolornlqrrzurfi:u!un?un!ooli4nifiirirri

rorulrvrTunr:rr.rr.uuc6ordoloufi tt ocfiFiril:v:t1ru 8oo o.ifllrrariua l,|,av T2 ovi
riLj:vlrru looo o.ifl lrtardua
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a

nrrfi 4.6 nrudlrVu6:sr,r,ir,rdsr:rnr:rir6'otruyBordariuonrvnfi

c.q.a dn:rdrlddrufruGurrutuyfi ordo

ornnr:rfiuuavirn:rvritoqafi16uriufin:raiun.ruri.r ilafr z.s.t Hanr:irn:rvr,i

norlanr1'[iirudruna"lmuuavtir:.:inur u:vnouriru rirtr'{rIr rittrriu6rta uaydtir:.:inu.r
rnrr r rfiordru nr:riro'ntucfiorio:cuyfi 3 16r.rornrnrirurnio.:16larnrr (atower) d.rfinr:

ldna'.:rrubiflr uavl{r{ornfi.:ornrlrrju:ruar16trorirl{rirud'rnr:r.rd +.rz n.flo{afiud

nln u?n .!

nr:rrfi q. 1o on:rdrltdrudrur^rd'.:.rrutunr:rGu:;uurirdntuc6ordo:yu;fi r

riouanr:dr{rrrulfior

on:1n1 Ltoludruna'r.rruruavtir:rinurrnr lrurou'lutir : **

l-J.tyln n.

0.51-1.43

14!r'ru!14r: ** 6'n:rrirlddruoiruna-wru6oornri{v,tfir ritjrfu6rra uavrirb4rfi

1J 2559
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4.4.4 a'n:rnr:rjanrjriou anracarnre

4.4.4. 1 to4anlrn:'toionsunrrornrnornfrdorllrtnrtrut

olJvr,]laiJu1n .l

)c -a s' ./Y4^-,
olnnr:rffutraiitnslvi{o!afr Lfrut]ufr n:ruiun1lLrl?lJovl 3.5.4 alanl5

irn:rcf{ouanr:a:laielq6un'rylo'rnlFton{n-ou'ttn1u.rr:ruact6un6'ln15f ifi 4.11 qdo4a

a1:1nfi 4.11 flan1:ala:1r#do an1:ni2oinRsun'llro1n16

Yi15',t [9]O5 tJanlSsl:2020 on:rnr:rJaorJdou

xlan't?ca1n16

6,1 A561U

Soz 26.56 ppm 0.0196 g/s trirfiu ao ppm

NO,as NO 1.33 ppm 0.0011 y's tririu t80 ppm

HCI 23.75 ppm 0.024 {s kjrfru 2s ppm

Dioxin , Furan
0.49 ng TEQ/ m3

0.40 ngls hirfiu o.s ng

TEQ/m3

TSP 778.249 mg/m3 0.0814 g,zs 120 mg/ m-

Opacity 8.08 % trirfiu to x

o'rnfl 1tr.:fi 4. 1 1 r{an't:i!n:.lcd{o!anr:n:roiolanmvyrrlornr6nrn
-irnrrairrusfrorio,r,o{ r,yr.ru'ra !Iaitriurir:ru ilu'jl ufia So, irirnmurdrtu 26.s6 ppm

dn:rnr:rJaoildou 0.0196 g/s, No,as No irirnrrurdlriu t.33 ppm dn:rnr:rJaorJdou

0.0011g/s HCI firirnrrurriliuzl.lS ppm dot:rnr:daoUdou 0.024 g/s Dioxin Furan firir

nlrrrtdu{u 0.49 ng TEQ/m3 o"n:rnr:laoidou O.4o ng /s TSp firirradu 118.249 mg/m3

dn:rnr:rlaorldoa 0.0814 g/s ltav Opactty ryirrl! a.08 yo r]ani:nt?orJo.tr.tan11yotn1fi

ornunrrartay6ou6'ofi rirlrilfi u!rq:ol:fi riruuonunqurru:ruav16ao

4.4.4.2 ,.ran15iLn:rvridorLaornnr:roaolsr:eor-ori.uran1ivo1n.tfi druraiolfio

o5loio

t) ffrqnriuoulouuanhei (co)

a nr:yloa o ir onr:yoa o rfi 1 yoaou n1i rr.J.rtu vfi o rdorlirLr ru

aoo fiIanilsiotrrll.r
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i6fi t y'rnr:floutuvfiordo 150 filaniu ytn sl 30 urfi ruanr:rfiu

doqaludrlfinrilirLrrufirrnriuoulouuonltririrqlqo6o 980 ppm rirdrqo6o oa nitodu

6o 453 ppm

^d)i6fr z rirnr:rloutuvfiorfio aoo fiIanil rn 1 60 urfr zuanr:riu
!,-

do4aludr.:finurJiur zuflrtnriuourourro n"l{eirira.raofio 980 ppm riroiran6o 42 ppm

nltoauno 379 ppm

soo fiIan:"rLsiot'rh't

ii a n1r nao.:!onr:yoaorfi 2 naoun1:Ln.rtuv6or{oiliuru

i6fi t rirnr:flautervfior{o zso filanil yrn .l 30 urfi aanr:riu
e.,i^
io4alurixfrnurJirrcufirrariroulouuonltririrqrqo60 1,120 ppm rirol'rarr6o 180 ppm

nlraauno 613 ppm

i6fi z rirnr:floutuvGordo 5oo frIaniu yln .l 60 urfi aranr:uil
,,,i.-
"[o4alutirrfrvrurJi!rrufirqnriuourLouuonkr{rirarao6o 990 ppm riroirao6o 82 ppm

n'rLaauno 357 ppm

an1:roao{ronr:yoaolfi 3 yeao!n1:ralrucfior{o!i!rru

o oo fiIa n :"rL qi o t-rTr.r I

i6fi t lirnr:rlourucGorda 3oo ilanil yln .l 30 urfi ranr:rfiu
rialatudr'rfinrrlirLrrufirrnriuou:Louuonkririrarqe6o t, ro ppm eirol'rqo6o 157 ppm

rita6u6o 584.5 ppm

i6fi z rirnr:flourucfiordo o0o fiIanil In 1 60 urfi aranr:rfil
toualurir':dnuil3lrsufirrnriuoulouuonkr{riraraar6o t,tto ppm riroirarrfio 180 ppm

rirta6u6o 351.9 ppm

ria nr:6nurililrrufi rtnriuourLouuonltriornrnrre.rr.uovfr or6'oto.r

rvnura dorrriurir:ru vYrauronl:rloao{ nu'irnrrrdun-ud:vra.irruiur ruffrrnriuou
louuo n'[qe{fi0 o no r nrJa'or niu rYr na r rn'o rirfru ra.rr uvrJir r rufirrnriu ouloao nh rifi

! c.!-uurlila.:iurrnfi.:firfioorn nr:duorlhiar:u:nitolar:u:c nounriuouraa-rornriuuiurru

firrnriuoulauuonlrriiuurlilaoa.:rfi0,:ornaruraniturnrrarrtuvrfrrdutuvallcyai'uornrn

lrndrtinr:urrtr,rridaur;:ni uanrd'.:nrufi 4.7
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+ iourw zso rp:orni oawtr omrp ovri r)o!to; 3oo 1n 60 uri

n'rlrfi 4.7 n?1rJd'ult'uii:yu.j.t.lo'q:1n,tin1fllouuarni1xfi1un1:rJaurtrcfinrdofiutBurru
rrt.].Anltuoullouon tg9lltua0un,l,lr,ta.l

.. 2) firrnriloulnoonlffi (cor)

ala n15fl nao{lrln.tsyoao{d 1 fl o6oun1:rr.t.tluc fi o rdo!i!r ru

3oo filanYrLsior'rlrl

i6i t rirnr:rJourur60r{o r5o fiIanil rn 1 30 urfi nu.jri
rir6lqo6o t olt rirn"rqo6o 5% rila6ulunr:yloao{d?.tdM1 rii.j 7. 1 %

i6d z rirnr:rJouruv60Lda roo filanil yrn 1 60 urfi nu.jrfi
riraqoHo g. syo riroiraodo ayo idlad trlunr:iloaord?{fi l,yi1fi,u 6%

,r a n 1 : o a o nr o n.., : y, r a o o d 2 r o a o ! n 1 l rrJ.tt u y 6 0 rdo rjirl r ru
soo filanilriot'rhr

i6fi t rirnr:rloutuvfrnrdo 2s0 fiIan:-rL yrn 1 30 urfi nuirfi
nir4rao6o 1070 rirol'rao6o 4yo rirro6ulunr:vroaoitir{drvirfiu z.qzqo

i6fi z rirnr:rlou,trucfiordo soO itanir yln 1 60 urfi ru.jri
' drqraodo ttgo riroirqo6o ax irirro6ul,unr:vrarao.:rirldrvirfi'u o.zo x

: 
uoo frIaniuriorirl,i 

anl: oao':tonr:vnao'1fi 3 ,oao!n'r:r'r'r,ucfrordoilirJr6u
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i6d t rirnr:rloutuc6ordo 3oofiTaniu fln.l 30urfi rudrfi
. rira.:qo6oto.zx riroirqorf,ot.oxritodulunr:yroaol.rjrldrvi'ti,ut.6vo

i6fi z rirnr:rloutur6orrdo ooofilanil 4n 160urfi vru'iri
' rir6.:qo6o tzx riroirqoio a.ss6 idtoeulunr:vrprao.:tixdryir frv 7.2%

q c t;- J
na nr:fr nurUilrorfi rrnriuoulrroontsdfr rfi oiuornnltltrol rir 1

--. r- i- , 4 ) , -.tuvoottor flula[!0{?1:ut'll1u 0']nn1:roao{ n1flyl 4.8 uaoiailud!{u6iJyi,t{UE!1fu
, , .u i y - j 

^n1{a1:u0u too0n t{onut?a1 L:tl9turt]'ltuvgtottaui lruril{n1i!ouLooon t{oft15!.t iau
ja, 

' le ,r , - - 3 r .-,,, - j
vrtuu[tuun tfl:"tJ?1lut?.lL:xrrJ'ttJUy0n[{0n1:!r.11[ l.ttJl Lriall:ruoruu4I1utflrrzurlucfror{o
; ..r ri , i- o . r r in1 'r 1,1, Lutl.iu[nonT$o']:uaut.]0uu0n ttor.t.rnuavL ot.talalluLUU5'llfrlrirtnrSuouloaon1{o
rjjriraliuliiolornn'n[r]' rT[ut,fl 

.'lrr]1r3r:rrirdanmvauu:ni

n1ilfi 4.8 n2ruf,uliudirwirldn:rnr:nr:rJouuavRllufilunr:rJaurery6ordoryuGlrcu
x r rd.inls6,ltuou tn00n tgdfi [rJ6gun,unal

3) firriarvioflooanl$ei (Sor)

,.ran1iyroao.:tqnr:yqaolfi 1 yrnaaunlrt,rirtuv6ordoli!ril
v , .i.
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i6fi I rirnr:rloutuvdnrdo 150 filaniu y1n 'l 30 urfi aanr:rfiu

{o4alurir.:dvrurJilrruf,rtrJilrrufirqtaly{oflooon'[tairirqrao6o 950 ppm rirsiraof,o

24 ppm rirra6u6o 379 ppm

-dJ -i6i 2 r'rnr:rloutuvfiorio 3oo fiIanil ytn sl 60 urfi aanr:rfir_r

io4atutirldnurJiurrufirst'auioflooonltririra.rqo6o 980 ppm riror3rEor6o 23 ppm

rirrodofio 334 ppm

r.la n1: oao{!onr:mnaoIfi 2 oaoun.l: rr.t.r,uu y60rdolilrfu
soo filanilsiod2l!.t

-a.liEfi t rirnr:flouuuvfiorio zsO fiIaniu yln .l 30 urfi aanr:r6u
do,aludrrdvrurJiurrufirttarvloilooonlrr,{rirarao60 1,200 ppm eirdrao6o 25 ppm

rirradu6o 376 ppm

i6fi z rirnr:flou,uuvfiordo soo fiIanil iln .l 60 urfi aranr:rfiu

toualurixdrur.JB:rreufirriiarrroflooonttdrirq.rqo6o 1,150 ppm riroirao6o 22 ppm

dtoa'trdo 317 ppm

l.ra n1: oaonronr:yoao.lfi 3 yroaoun1 : rariI s s 6nrdolirtrru
600 filaniurio{rb.:

i6d t rirnr:rloutuvfior{o aoo fiIaniu {n .l 30 urfi r.ranr:r6r
do4aturirrfinrrji,rru6rtt'arrioflooonkririra{ao60 1,347 ppm eirn;rqo6o 25 ppm

riladu6o 366.84 ppm

idd z rirnr:flouuuvfiortio 600 fiIaniu yln 1 60 urfi aranr:rfiu
to4alurlr.rdvrurji,rrufirt{arrioflnoonttririrqrann'o t,315 ppm riroirao6o ia ppm

niraauno 420.15 ppm

aranr:6nurililrruffrr{arr,{oflooanlrri nr,n.rnfi 4.9 ilu.j,r!i!1ru
firtd'arrioSlooontrrifirirq.rn'jrriurn:orudrflurdudryr:rc.jrarrueludnro.rnr:ufio so2 6o
dru :vnouta.rt,vovfi rno.:fiourr arorirrn6o rrnnarafi nluililr.rrur.r1n n1:r,.J1tuv

ir'rvrr ndo slirl#rfin firtr'a rlloSln a o nlrri'lutjiur rulr n ur:r yr u y iirn.: ndfir,a rv,loirflu
d:urj:vnouotjlrn lunr: rarrrrrcfio rdotor rdrrarjrfi :yrjr rnr rrrt trv6o rdooyl,eit uvtio
pY.rna'rrlurirru:n,rnrirl#rfiofirtt'au,loflooonltsiurndunr,hldru 

uaynr:flou,uv6ori'o
sirunru6fiurnn'irovvru'i,Jir:rrufirr{'a*,roflooonltsiiili!r6uilrn nirnr:rloutuv6o udo

*rrnrrudriou riouror nnr rrfi'lunr:rlout uv 6o 16oo vinarirtrirfi or n r:fi l n:v or uro.r
orinrnfiid'arr{oirtJuo.rriil:vnor uavri,Jfrfriurryloonfrrouluororald6n.i,irlrirfiorflufirr
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Ji: , - ^ ! .
ta tflo: tnoon Lt9l [no n?1 vl.luuJoH'lutl{nu tunl:uou,lJUv noria ual y{u?1n1n{a ry{a: Lo

I .4'
00n ttolt6'taoan0u LuLnol?ttl1n:6'runa

n1fld 4.9 nmlauriud:su.irlo'o:rnr:nr:flauuaynru6lunr:rJaurtrcfiordoriu,J3urEu

frrtdan,lafl saanlrdfi uJf, ounurrar

q) aonttritoiluln:rou rirurruaralugrJtuln:rouoonkd ( trto, as No)

t oror n nr:o:r or-ohifi u No26ifr n1: mrri.r t toJrirvir riudtrol wo

iranli oaaiqonr:yoaorfi 1 roaou n1: [Br.lrLocfi o r{oilirJr6u

aoo frlanilriod'rhr

i6d t rirnr:rloutuyfiorrio tso frlanir iln .l 30 urfi nu.jrfirirar
iiqodo tzo ppm or'14o6o 45 ppm uavrdtadu 70 ppm

i6fi z rirnr:rloutuviordo 3oo fiIanil rn ,l 60 urfi aranr:riu
do4alutirrfi"nu:Jiurrufirrluln:rouoonkr.i (No,) iriraldqo6o 98 ppm cirao6o 23 ppm

uAcnl[Oau 58 ppm

ala nriyloao{tnnr:ynaolfi 2 y oao! n1r rrJ1ter v 6arr{orj3urru
- , .t.

5UU n[an:!stot2Ix.:

o

1600

1000

1200

1000

800

600

400

2N

0

x llotrnuv 3oO nn. ,]n 60 !T ii

a 0ou!s! 250 l,ln 30 u,rfi

25 30 3s 40

1161 (,u1i)

A {01Jn0! l5O nn In 30 !]]fi

. rlor]nu! 600 In 60 u,i

'iourov soo 1n ro uri

'ialJnw 3oo nn 3o 1r1i

t
l
1

1O1

'<,

a&-
,llr€a

i6fi r rirnr:rloutavfiordo z5o ilanil yrn 1 30 urfi nu.jrfirirql
fiao6o tzs ppm eirdrqnHo 50 ppm uavrirro6u ll.a ppm

_l
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i6fi z rirnr:rlouuuviordo 500 filaniu yrn .l 60 urfi aranr:rfiu

taXaludr.rdxrrJilrrufirrluln:rouoontcai (No,) irira.rdqo6o 98 ppm n'rqo6o zs ppm

tlavunlloaiu 62.3 ppm

a n 1 :r n a o.:! o n r : u n a o r fi 3 yl o a o u n.r lir..r t u v fi o rdo rji rL r ru

ooo fiIanilriarJrll.r

i6fi t rirnr:floururinrfi'o 3oo fiIaniu rn 1 30 urfi r,iu.jririra.:

dqo6o teO ppm oiraoEo 44 ppm uavrirrodu 104 ppm

-dt ^ o i -.?ofr 2 lilnl:iourrucfrorio 600 fiIaniu yln 1 60 urfi aranr:rfru

doxaludr.:dnur.li,rrufirrtulsr:rouoonlrri (r.ro,) firira.rdqo6o 114 ppm oirao6o 32 ppm

uavrirrof,o 63.6 ppm

nrurnfi 4. 10,ran1:fi nu.r nu.irrj3!rcuffrqtuTn:rouoonhrifi riror,r

n'irurn:arunrunr nr:firornratf,uo'rnrnl LrJll,uyradoer6orrdon:vyr:r.ryrirurn:o::r.Jtr6

uardrurodordirirbjrfiu iao ppm rfio.:ornoruvnirnru.rrhja.:rrnrfiutrlirlfirfiooonlrri

tolluln:rruluilSrLrrufoutracoul,uririlrq:orufi riruuo uaynr:fl ouuuv6o rdod':unl!fi fi
rr nn'irovnuiliSrLr rufirrtuln: rouoonlrriirjirrcurr n n,ir nr:iouttrv 6ordouuunrtrd
fiao rfiourornnrrr6'iunr:rloutuv6nrdoovfia.rarirhirfionr:rftn:vorutorounrnfifi

lu1qr:rourf,uo.rrirj:vnau uavrirrJfrfiitrrfi'voonilouluornrnld'6n.jtirtrirfiorflufirs

luln:rouoonttrild6n.ir
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aoo filanirrio{':hr

nrr,rfi c. to nmua-lvYud:cu.it.ran:rnr:nr:flauuasnrufilunr:rJou?uy6ordoriu

rJ3rrruoonlrriro.rlulq:rouoonlrrifi uJf, uuoruliar

5) firrlolo:rounaol:ri (HcL)

6 n1:yroaonrnnr:rnaalfi 1 fl o6o! nri r 1.utryfi n rdoUirrru

i6fi I rirnr:rloutavfiordo tso fiIanil {n .l 30 urfi uu.iridrql
;iqa6o zz.so pp. ol"rqo6o 4 ppm uavrita6u 12.2 ppm

i6fi z rirnr:rJoutavfroldo 300 frIanil 4n 1 60 urfi vru.jrfiriral
dqn6o tl.so ppm oiraoFo 2.4 ppm uayrjrra6u 9.2 ppm

,.r a n 1 :y o a onr o n r :mna o lfi 2 y o a o u n,r : lar,.rtu v fi o rdorjiur ru

soo frIanilqio{rhr

i6fi r rirnr:rlouturfiordo 2s0 fiIanir iln .l 30 urfi vrl.iririrq.:
fiqnda zz.s ppm rir4e6o 2.5 ppm uavrirrado 12.13 ppm

iEfi z rirnr:floutuyfrnrdo 5oo fiIanil iln "l 60 urfi nu.jrfirira.ri-y6a?ia 22.5 ppm oiraoFo 2.4 ppm uacrirrodu 9.44 ppm

r.J a n 1: y n a o.: t o n r: y o a o r fi 3 ylqaoun.rt[zurtay6oldorJilrru
oOo frlanilsiotrlll

?
_& ,r0
oz
Frm
I

50

5 10 15 20 25 T 35 40 45 50 55 60

!1a1 (u1i )

rlaltu: 3oo nn. ro 60,u1; llolrnu: l:{ nn nn 30 lrii 0avtu: 5m ,n 60 rni

1 ioltul 25o r1n :o mi rlattol ooo 1n eo u,rfi alJluy 3oo nn 30 !J1i
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*-eI*

A+-
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i6fi t rirnr:rloutuvfiori'o 3oo ilanil 1.1n 1 30 uifi nu'jrieir4.rfiqo

, Ao 22.5 ppm siraoHo O.q ppm uavdladu 9.85 ppm

i6fi z rirnr:rlouttrvfiordo 000 fiIanil In 1 60 urfi ruiirirqlfrqo
' fro 22.5 ppm ilrroda 2.q ppm uatrirro6u 9 ppm

aanr:fi nurililrzufirrlato:nao1:oi (Hct) ornnr:yroao!fl ouruy uav

ornnt:roaorfloutov nrnfi 4.tt Glrrulotn:rounaol:ri (nct) duJ6uuunjawrlrrauudr

tEurrufirrlolo:naol:ri (Hct) firirs1'rn.jr!ro:oruorr.,orn.:d.o,,nrfl rf,uornrorr rrucra

sloufi ori'otorn:vr:xyirurn:o::ur6uavdrurodoufi irirLirfi u 2s ppm

l.
LEaa

30 35 40

r2nl (1r1i)

0orJ!U: 3m nn. In 6o!ri a r)ovtrr t5O nn t1n ?O !.tlii ia!@; jOO In 60 t]1fi

O oarnu: 25O m 30 url . oowur 600 rln 60 lnl !lo!nu! 3oO ,ln ?,0 !,li

nrufi q.1t aililduriuii:yu.irrdsr:rnr:nr:flouuacnrrrtfi1,unr:rloutus6nrdon'uflrr

talo:naol:oi (HCt) fi uJ6uunrilrrar

6) ounroturor5n (Total Suspended Particulate: TSp)

zu a fl 1 5 o a o.r t fl n r :y n a o r fi 1 r o d o u nr i !r.r.r t u v fi n rdorjir r ru
^^^ al - , 

")<JUU ntanll]n0t2tll{

i6fi t rirnr:rloutuyfiorrdo tso fiIan:-l fln .l 30 urfi ru.jririr
nrurtrriu 2,350 m{m3

i6fi z rirnr:rlouturfiordo aoo ilan:-r yln 1 60 urfi rw.jrfirir
nrrllrtldu 980 mg/m3

'i
t
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20

E

o 15

I
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5
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,Jafl'l: o a o{! nn1:yloao {fi 2 rnaounl:r luuc6ordoUilrru

soO filani!siotd!.r
-aiiGfi t rirnr:rlounuvfinlio zso filanil In 1 30 urfi nu.jrfirir

n21!r{!{u 2,520 mg/m3

-di - . - ^ !
lByr 2 rirnr:rlourucfiorio soo fiIan:"u rn 1 60 urfi idrnrrl

r{rriu t,tos mym3

ooo filaniuriot'rlu.:

rJanriyroaontonr:yrnao.ifi 3 yrq6o!n1l rr.J'rtuv6ordorjilrru

-a.i ^ !
iSfr t lirnr:rlouru!fiqlto 300 frlanil yn 1 30 urfr vru.jrieir

n?rlLd!?lu 2,7 80 rog/ m3

-ai ^ !i6fr z rirnr:rlourac6n16o 600 fiIaniu yn 1 60 urfr irirn.lrrl
rdrriu t,2a5 mg/m3

an'r: oaOneti'tOl"oOUnrntUrOrSn (TotaI Suspended particutate)
J

l5P A:! Logl'tugr'r:111A 4 1?

n1:1ifi 4.12,Janltn:2oiooun.lnou.tol5n (Totat Suspended particuLate: TSp)

01nn1:fifi 4.12 ilu'j'rounlnru'roL5n (Totar suspended particuLate: TSp) ludrrto{
q-o",!

n1;u0ul uvno rr0 a.i n11!'ren5'runl!n}] n 1:fr{O1n1fl re U n 1n ral Lr.J 1 ail O U 60 r6io n: yyr: r r

vril.lu 1n:ol:1r16 uavfr I ur odorl uri a nr:sl:.1oiotjr rya-l n r: rl out uv ud,rfieirr.jrurn rui

0nt1n1rua!
-anusn'ltn0

(nn.)

a':ufilunr:flou
.Jtu!netta

(ulll)

nanr:n:roiaGurruolnraturn 6n
(my'm1

14U1t'[1tA

drfllautac rirfla"!nr:rJautu: 51ll

150 30 2,258 92 2,350

300 60 904 76 980

250 30 2,422 98 2,520

500 60 1,023 82 1,105

300 30 2,678 102 2,180

600 60 1,,149 86 1,235

t4u"tu[yn: dxr]ouruvFnrdartjrrnrratrocl{rra1 :v!1 5-15 u1fr

1nln1u uava11 fi'hn1:rJou?uc6nrfi'oosairl.rasiodilrruounlnru.ro rdn rfiorornlutir.:
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UYI?I 5

d:ilHan1ra tR:rcfi tlavdo tduo[[u;

5.1 AlUflan'rtlrfil1!,
--io1nn1:F!nu1n1:nrontuvslntt-odru tnr urtvnura dolrriudr:ruvt-la1!5u uvaltl'l:0

a:u an'l:? tFl51u14 :lua gtouo gl'lumr:r.:fi 5. 1

i - ^ le
o''t51.!ti 5.1 d: rJanT sa[A:1vlin15dnU1n',]:fi109l'UcnOttOA?Aln',l$.11[Vl6U',]a

$a.i?1:ut'r:''lu

ornor:rlfi s.t nu'irnr:ririotavfio r{o:vuvfi 3ly!rvar:fi!ryrfilralfiomriurir:rr
; J v . - i - ! ".1ny60 yt.iolulj:u''l6utLaJon:1n 1t filioyta'u.t15n ri100r,ucato tt 0 Lor.Jln [nu t ona!5!1fu
-i.i,.--c.,",tuvfiorfrofihiuinr: Snvr"rrir'liiirurirura'llruuavdr:lfnurhiarrfiullouril:fisrrrnuir

innrl:ca{ita.t

{1U1iU

fl1:a'ltuun't:n10i
.JJ

tu!nirta:su31t 1

nr:rirrilnr:ri, i'a

rlsvf,orda:cocfi z

nltnltuun'l:n1in
^2;llulnatta:3u3?l 3

1 Gli n1:

fllio,t uvnotio

(nn.)

I zsss qtt,qt

I zsso t,oso,qsz

l zsst t,uz,qss

1,043,600 1,151,241

2. an:Tn1:nlnfi
.J

lJUV9l0lt0

(nn"/1rr.)

l zsss tot.ta

n zssa zto.al

l zsst zqs.fi

238.26 479.68

r. o'n:rrirliiiru

fl'lu1la li''tuLlnu

u 1:.:: n ul:vu1..l

(1J1v/nn.)

i zsss r.or

i zsso z.og

I zsst z.zt

0.66 0.81

4. o'or:rnr:

rJanrJriou

!an1?cain'tPl

CO, 7 .18 %

Nqas NO 0.36 g/s

SO, N.D

HCt 0.015 g/s

TSP 0.044 g/s

HCt 0.184 g/s

TSP 0.088 g/s

co, 13.3%

NO,as NO 0.00119/s

SO, 0.Q196 g/s

HCt 0.024 qs

TSP 0.0814 g/s

I
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n'r:fl au a,ltJ'r:0t?uaoRz1ullrulJu't o{!an't?v01n1fl xlnn!utn
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- i )^

a1u5ufl 1:o'truunl:nlitltuY9rfilt0lJUsvl J

5.2.1 n'noorel'ulrniru:nnr:rlouiuctlTlti irurulrntfioaornru tunl:rloutuv

5.2.2 n?rfin1: to6utuviirvir no.:iou'r': a14fi nnivrJnrir rnd ohin:varuflaoonl: ti.l'l

tyt:1ufi'r!51tarlYr:0 nu0vvtltl{tnoualtuuln

5.2.3 1u:vr.rirrnr:rloutuvovinr:rtororrHrtovrirhi{uniu{.rn:vorauitrru:ou 1

- ^ Y J q -< *J - i- i
r9l'rL 1Ft?l0vrn1:nonirn:0iuoulJUv0fl turJ9rr 0anu:ll'r6u unluvlrnfitu

5.2.4 lrinr:vr6ntuvr-ioarfiu\Jryr:1vn'r:ranruuuriacn{.rdrrijufrorrijnrorrurrufiold
i-

rR:0.lr.JoYlantuyvn tualu6?u'4{n:u01u00fl u1n'ruuanLnl

5.2.5 n?iin1:finr*rnT trrtJu\Jldlunr:fiosrsrrn5orrloutuvdnlurifrrfiol{1unr:flou
" !,"tuulunll qao{n:{uo [lJ
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n clrtu *u rrtto *t lrq he iN lll rrec e ta;-*rl n rrla u niniu
U n 6, i, qv ra tu t 1f fr ns r *dlu n : ;i a anul oh tat

6lllan0lliur6odrl : 4 nqnan, ou 2559 , 6rrrliirtlrrr)!&l : a rqnlnlw 2559

fr+iou irhnrflarau : a nqilnlolr 2559 - 10 ,nl{i zpao llriui'rod, r :

rcqrfirfilJd''rori'I! i 13.50 - 15.00 !.



ia.:rJfr u'inrr rlurii.rucr{or wrinurd'ltllurlir

228-22Elt-3 nur.i?lsr

lr?i li: 02'423-9407-8

liolnf,r , tldn 6tnurod urn {rfn
doli : 866fl51 olnlrrvrtlu'la'rir lir t: nu!$rilJ.r uler$ii

ltrUl,ri! nl.!rtr'! 10330

anruiufu ,i'rmi"o, tldorurrutrriat{o (vrrnnaEalriuirtt)

&fia!0iiird'rotir.r' 4 nqt+n.lr,s 2559

irifior.r0fi,irnr:naasu : 4 nq'llmlu 2559 - 10 rol1m 25m

ylnrilrfuoiraot, 17.50 - 21 @ u

r{oor*.r1unr:uixi, rl6rl,rar,r:,stclt i{ofl nl*ntnuo

'1tln,ll 
t1'2l?i lrlu'tg rnnrtrzrti; rirrrn:5tu

t. r#rldttrrdnatno{ do! 0.?0

z qoxqirttlrildo.r 524

3. qruu4iron Dry Gos
oc 28

l. amlfirdlqrollo$dn'l rm.H9 744.48

5. anrt{qan 6 4-7

6. tJ?xlrto,]n'l,l 54-'79

7. 1,1!.$oonirru (or) % 6.9

-o.rBr"run"{rrr'lnuonltdtcorl9. Toto Dioxin ihoss) ng"int 24.19

10. Dioxirs dt tur(,15 (TEO : Th€ volue :s

colculoted by uslnq ttE Todny Eqlh/clence

Focto6 (TEF))

0.49 , tr"rfu 0.5

llliDrvrl : 1. i1|]arrr,It.lhnltnr;ni:t:t{'rftrl, n:orurlut:d'rulr{or' dol drurulrr:5'tumlqlrr:r'tdood'rorfi*

firulurlti lliirft rl't:nrltr:rrlttr4unur tnr 120 ,lillitfi! u7.|6ti 25 ilrxi! Yt r' 2546

2. irmrur$oliqnrl:nrxdll 1 lrllt'n'la ralqfurl{S 25 olmss6tn

LrrTuiSota: z

l.reil,thxlvturc.arttoila..uaauirflttuxdcu hsliltruoryvanm$inrunlr,rylillnt{ovdvs:rinuilntt
nu'ru*,rte t, c r r i. q i* ixlll rrrz< a rrr.:r,,,{ ;aau uiiu

Li tu t:h q*l o l'" I dltr w a vdlumtkur,a ttW *a't

1.11

gnLrlln'a nl.r!nn'1 1o7oo

lnr6'1, : 02'423-9409

?rt"t .lruBanttvrfou

rrs.i'uiannroutalrl, RT591201303

,r1cl!fi{finr : sDA59-17259

tinfr'rarir.: : ornra

il6or$/iriui'lorir.r, 4 nqfilmou 2559

,,!rfiuii".h! | us.EPA tt€lhod 23 m; Dlli €N 1946

{rfunrorjt , Onli.rm or nrr8rtnalrrrqQr un;

ut$: f ioun:di&r6or r'r,ia

rir t,3
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i1u.:'ludT l{{iluludrulrdllruua;nr:tir1'linurtorrtrur t zssg

aA) ulStuot{a tv,{}{'1
61{OllU15.l

tn1n1
t1:J

a1tt0luraa0

(u1r/nn.)

rl.n.-59 5,000.00 20,433.13 20,393.00 45,826.13 0.59

n.n.-59 5,000.00 34,121.08 28,071.20 67 ,192.28 0.86

:r n.-59 5,000.00 16,440.96 48,295.00 89,735.96 1.01

L!.u.-59 5,000.00 30,945.29 11,314.50 47 ,259.19 0.63

'v{.6.-59 5,000.00 28,680.16 73,538.00 107,218.16 1,.26

u.u.-59 5,000.00 28,845.45 69,167 .69 103,013.14 1.20

n.n.-59 5,000.00 28,591.40 83,695.21 t17 ,286.61 1.43

a.?,.-59 5,000.00 31,737 .90 17 ,545.16 54,283.06 0.51

n.u.-59 5,000.00 28,539.35 16,562.64 50,10i.99 0.52

fl.6.-59 5,000.00 29,910.60 35,659.90 70,5 70.50 0.57

vr.u.,59 5,000.00 30,498.28 31,531.00 67 ,029.28 0.5 7

5.n.-59 5,000.00 37,838.47 32,91r.23 7 5,7 49.30 0.57

t'lu 60,000.00 366,58t.67 468,684.53 895,266.20 9.71

I
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