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PP P ﬂwnuihi??a:ﬁhnxﬁ %:ﬁﬂﬁﬂ?ﬁ“ﬁﬂﬁi%%jﬂ ==ﬂ?uﬁnuniyamﬂdaﬂ
(laulasnsu/ams) FAIUWIARDN (AL.N./IU) (nn./2%)

11 nenHIAN 865 1,730 1.50

10 RWAN 643 1,600 1.03

8 fiueneu 958 1,750 1.68

12 panAx 681 1,560 1.06

10 W AAN e 680 1,800 1.22

8 fuIAN 627 1,630 1.02
1A 1.21

WHIEIE 1 gNUNATNRS (ALLN.190 33) = 1,000 A9 (3) uaz 1 AlandN () = 10° Ilasniu wen.)
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AN BNITATUILAILAN AU LLLI WS ADY

13u10UNNg . o ¥ o \
. = AN X JFuUNLAY X wWaguming
danilany
wWasy aflu aus.  wWasu uan. 1w an
f_/% f_/% r - N
d3untunng 918 NAN. 1,570 AU.4. 1,000 4. 100
Uanilans
J = X X X
Tuiun s A 1 QL. 1,000,000,000 &AM
NNIAL

Funainisdaniane = 1.44 nn./Ju

AU 3
lunan 1 T TeewdinnsuaessinGeacg
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Bununisdastlase/d = 1'2;:“
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Vv m,STP
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Ci/Vmstp
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1516199898 AFDBENTYINN9RI9ATR D8 QIMNRLATANAY
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W andnsaulaspoiiniesasia i umhe Funeseifiiams (1 dauluaudau : pom)
Wundseimrinsiaiiunmns (nFusagnuiAfiums) fsaunisi 2

#N13N 2 mg /m® = ppm x MW/24.45

i 4
Toel  mg/m3 pddindesnsian il nehurinsie funms, laanin/gnunAimmg)

ppm = Anudnduresansuans lumadiuinssetsunmng @auluaiudon)
MW = dwinluanavessnsai
24.45 = dsneslunicedng sesfinla 1 ninluana NenungRuazaausu

NIR9FIU (AEUNAH 25 °C ANNAU 760 mmHg)

2. N5AUIUNISUAALADIUBIEITNAN AR TI TN

qun15N 3 E = C x Qg x 0.0036 x [273/(273+T)]
Tned  E = natlaniaaesediluaesansuafis, [lansydalug)
C = AT uresanINay, (Hadnf/gnunAtiums)
Qq = fRs1N17IaredenIAlulaearenIIadnese, an1azui
(gNUNATILNASAWN)
0.0036 = 3,600 AwnEalig x 0.000001 Alansu/daaniu
= | 60 AU x 60 W | | 1 Alandu |
X
‘ 1 107 x 1 Falag ‘ ‘ 1,000,000 HA&ANTH ‘
T = anunRNaesfaatNLia, asATaLdua (°C)

Ml Mnamnng lvarasainialulaasaniznsiadnasaiugnsinig anani1ne A NTua s
ganunrnusuluianinzanniAwsis 1esaaunim 4

ANN3T 4 E = Qu x C x 0.0036 x [1-(moistr/100)] x [273/(273+T) |
Tned  E = natlanigesansuaie sedalug Alansiudalug

Quw = 8m31N19 A Ta9aINA (GNUIATLNASAWN) NPT

C = AT UABIANTHANY, NAANTN/NUIATILNAST

0.0036 = 3,600 Awnialis x 0.000001 Alansu/aaaniu

moistr = sl AGaEn, Yaeay

273 = 273 1A% (K)

T = grungRaasuialulans, asaadas (°C)
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+ 0 stp
(1 ,000 x V m,STP) (1 ,000 x V m,STP)

ti’ o 1 24 1 v
ANNTULBIFIDENUAA LU Ae (InENE)

#NN1IN 5 Moistr

P89 moistr

1
%

X d. , .
ANNTUNTRTS (moisture collected), (N5X)

9moist =
Vim STP = PFumFaetein ol gMNRUATAMNAUNIATFI
(e 25°C AYNAL 760 mmHg), (GALNATLNAT)

D m.STP = AN WUTaIRagea N A lulaee Tuan1nzutan e ls
HUNYN WAZANAUNIATFI (STP), (RlanFu/gnurmiiumg),
finlsmeue a1alden 1.62 AlanFugnunarivms lunistszdinum

273 = 273 1A (K)
T = gruniveinatwaInAlulaes, asrmalioa
aNn131 6 ey = Y (E* OpHirs)
Tne?  Egpyi - runstandaesuaiisle () sel, Alaniul)
Ei = nstandaesnaiinlac i), Alanfudalug anaunisi 5
OpHrs - FaT89n199197% (Falaail)
dgun1In 7 Eipt = E/A
P87 Eg = Bunnstandaeanadisled () sesurasdsduild, (nn/fw
p
Ei = nnsdanildesuaiisler) (), (0 /Aalue) ananniei 5
OpHrs - FaT89n1991197% (9 taa/l)

nsaailsznrunisianilaasiaglduanisasiadniluasinsia

fhaghadi 3 Tsaew 1. Iefiniswnaesdaannisnanduazalszinns 4 Saluysu nan1smaae
Faufansvunueanannilans WugnT dioxin 2.2 ng-TEQ/Nm3 Taafitffuntunis
sxUNeeNALRE 340 Nm3h uasiinnsinaeade 200 Swd uasflidnfitinannnns
wtlay 046 Fudl warmanuanglneenduluen 3.1 ngTEQY IneannuLlsznaunig
Iafinnsaudadinananaldnidasaanisfeanaudelaenusunanninaeids

v o/
28 Rt e L I L T SRR e A




1Bnninsdandaesredlaeantis (g TEQD) = AnudindieslneentuluaniAde
x Hrunnunisdaniany

AuIuMslandaazasinaandugussaania

WREURUIY .

USummy aNUTUTUB USunmenmeie YA TIWIWIN

Uaaisay lasanduluameiis Adanddesdatalag TN Alfianiandall 1w an.

laaondu = | 22 ng-TEQ| X | 340 Nm®| x | 4 ’ﬂu.| X | 200 % | X | 1nn. |
| Nm® | m| | u | 9 | | 10" ng |

- 598 x 107 nNn.-TEQ/L)

AulUsNNuas laaanduluianinisaudsldnmanuandaaiulssnaunis

USians ANULTUTUV USaifiiaanns WaswRUe Waswnwae n. WaguRUIE wN.

iRauge laaanguluid L2849 nn. 1w au Ju nn. Ju nn.

laaandu = | 3.1 ng-TEQ| X | O.46§fu| x | 1,000 rm.| x| 1,000 n.| x | 100, |
| ﬂ,| | Y | i | 1 nn.| | 102 ng |

= 1.426x106 AN.-TEQ/L]

msaadssniunisianaaslagldiayansiainaaninainiAainssuufAnaIN
A9999AN1952U18NaN NI ULaAlWNE (Continuous Emission Monitoring
System (CEMs) Data)

Hayaniemmadnlaeld CEMs azlifayansnmadapmnudiduresafivetihsraiioslugos
szuznalanamite enmuliunaenududuresafivugs amnsouidnsnssyung
wafelalaanisiponudndunesnaiie @mé’fmﬂ?mm‘umLﬁw%ﬁmﬁmﬂummmﬁwﬁu

D CEMs @wnsnseudayanisnsmadnasaiiunednluelnednluds anaimoiuanu
TunsaanisaiiBunainisanlaes Ingdenldrfdudaunuluaniozilng

1 v
FnatiaHANIIAIIRTA CEMs Aannsntataadaniiuing lnaugsafunnnisdanilaas)
NANEHTTUTE T THe LAAIAIRITIY

AANNLANTY (Concentration) Production
0, content Gas Flow Rate of
H 0,
Time % by s0, NO co VOC Rat%(o) Product (A)
volume X m>/s tonnes/
(PPm,q) (ppmy,q) (PPMyq) (PPmMyq) B
our
1 10.3 150.9 142.9 42.9 b54.2 8.52 290
2 101 144.0 145.7 41.8 582.9 8.48 293
3 11.8 123.0 112.7 128.4 515.1 8.85 270
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faatistuanliiuununislantass S0, Auinludasszazinai 1 guugiasuianne
YINNN3RgIaiaAe 150°C

Ei = (CxMWxQx 3,600) / [22.4x {(T+273)/273} x 108 ]
Fso2.1 = (150.9x64x8.52x 3,600) / [22.4x {(1560+273)/273} x 106 ]

= 296,217,907 | [22.4x {423/273} x 106 ]

= 8.53 Nn./mu.

997 2 Uz 3
Eso2,2 = 8.11 nn./1u.
Eso2.3 = 7.23 N1,

v
ANNAd AU NN RO uLnAnae ALl

G 1 = 1,500 Y.
g = 2,000 .
09N 3 = 1,800 TN

v v
1Bunnunrdantaasistl A ulngnisvnAeaaNgag e Aaei

Expy,SO2 = > (Eix OpHrs)

Ekpy, SO2i = (Eso2,1x OpHrsq) + (Esp2,2x OpHrsg) + (Esp2,3x OpHrsg)

Expy, SO2i = (8.53 Nn./mal.x 1,500 B./1) + (8.112x 2,000) + (7.23x 1,800)
Expy, SO2i = 42,021 nn./il

dFnnunisdandaes S0; dedlanfuresindunldidenisdfimenluduimneiugaed 1
asnaulngldannisi 7

o
ANNITN 7
Epti = Eso2/A
Epti = 8.53/290

2.94x10 SOy Uanilassmasiiuaasinsdui 4
aan1gA NNl anlaasuane 1109917 2 waY 3 ulAt iUt luen 1

Aaae1e 6 dayaainnisld CEMs mavadn SOp lusvazinan 6 wddai Tnesnitiunng
Radm 24 Falngydu iWuszesinan 48 dUaitl TneAeaeaesnanisnsiadn SO,
uwans bRl
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ET = 132 AnjaN.  Eq = 12.2 NN./13.
E) = 12.6 NN./1N.  Eg = 14.0 NN./TN.
) = 11.2 nn./9N.  Eg = 13.4 NN./AN.
4man L un9AuIn
E = ,I 2 (Ejx 1)
e E = FRIINITITUNEINANS (NA./T)
E = gmanissrLnaNaieluszazioan e (1
T = ‘HI'NTZ?_IZZL')@W‘]Jﬂ\?ﬂqiﬁ]?‘?’ﬂqﬁﬂﬁﬁﬁ‘zuqﬂﬂ@ﬁ‘lﬂ
) 1 o =)
N = ”“J’]u’]uﬂl’ﬂ\?ﬁ’NL’J@’]ﬂﬁ‘ﬂﬁ"ﬂ@’)ﬂlu 1 ‘JJ
o
ULARN
48
AaulEuUNsdantlans SO» Tuszazinan 1 dlanii =
o . A o NANISATIAIR SLATLIRINITATIAIA dFurunisdanians
AADENNNATIAIA @ @
(nN./1N) (T./2%) (nn./2%)
E1 13.2 24 316.8
E2 12.6 24 302.4
E3 11.2 24 268.8
E4 12.2 24 292.8
Eb 14 24 336
E6 13.4 24 321.6
PFuunisdaniaes’ls 1 §Uand 1,838.4

1Bunaunnsdandass SO, luszazinan 11 vwise 48 d1lan9f = 1,838.4 x 48 = 88,243 nn. /il vize

E = [(13.2x24)+(12.6x24) +(11.2x24)+(12.2x24)+ (14x24)+ (13.4x24)] x 48 nn./1] = 88,243 nn. /I

2 Fpmlrenenmrlarmlase memasmyaia sy 7N

WANNS
ac a o -dl 17 ;A .
NaannalidsnInmaseutiauwazlininaesdingy/a1snilaudngvsasanann (inputoutput)
v

svuu gunend wie visensTLaUNINAR A7 1iTe AanssLLnNA luanULszNaLng ANNUANGN
sewiifinnuaesasitlawdn i lussuuazeananszuy aznanaihuBunnaeasasignilantaes
o = v A % A4 a = . a4 A % oA '
geonaw@awedeniiiy W1 ennA wseRw wreenae ugluesaeadavieundafignasli
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o o

Untiavzandauananulsznaunissialll naninausilunisvinannanaagns Jdunauns

=he

() Anwdaya/nszuaunisudniaaazidaaafuiunisldaneilnaaziaan

2 @ouum)RuaninIzuaung Muusteumsredszulidausandulsy ldEunn

visedayaresansnianneuadluumuni
@ &fhfFefuedes fewaasauniaadiliiaiay
(4 @BNgIUNIIAIUIN (basis of calculation) TluNzaN
6 vhaunateraaziily augaLIaa"993 (Overall material balance) ¥3a ANAANIAANS

189471l senavsiag (Component material balance)

1) &IQ@MJ@@?un’IWﬁ‘?N?I@\?ﬂn’mi/ﬁ‘a‘m@im’)ﬁ‘ (Overall facililty mass balance)

ql =3 dl v 1 =) dl
qgNnN1IN 1 ﬂimmmi‘nﬂammgizuu = YIuras1IhaananIzuy
wreldeulugues
ANNIN 2 Inputs = Products + Transfers + Emission
USuNusInkg = USunauinda + USunafefaudnaiaunua/n1de + USunmdaadaas
e
Input = Usnnuansynatiai 14 lunsyununng
. . dl 1 | 9; a =3 al a
Emission = Funaunasiaesgainid U1 waz Av SINDINIALNAWRAUN/IA
= A ! . % X e & o
Transfer = MN']E]Q\‘]@’]?V]NﬂW?ﬂ@@ﬂ@'ﬂﬂ@mﬂuﬁ V]ﬂiu‘l)]@llﬁﬁﬂ@ﬂ N8R LARRTIEINE
Wannane 1117a Recycling ¥78n14m
Products = HARAUT waz dan Ndseanuenaniulsznaunng
#uN13N 3
Input of substance “ i ” = amount of substance “i ” in product + amount of substance “i” in waste
+ amount of substance “ i ” trasformed / consumed in process
+ emision of substance “i”
USunaesns i Al = USuNosuedans | MWRAA M + USu1oawadsnT i wuadFs + USunoes
a3 i Amassuudaygnlglulunszuiums + Snoaasans i Alnns
Uaailang
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2) NIAFANAR IUTLULUTANTELIUNITUAR A 9

wwamn lun1sdnNaannafanaadnesiu. asnsadszendldldiunnmbaniman tae

Fasnisdayanadl

a&lﬂ"ﬁﬁ 4 Ei = ZQaWa,i pa - ZQoWo,i po

e
Ei = ARTIN1IIZUNLVANANT | (NN./F2T0)
Qa = amnanisinadingssuuaes a (@u.a/AaTug)
Qo = AMIINITIMARBNAINTELLLAY 0 (AL.H/FaTa)
W, = AndoutiuninuasasAtlsznauaes i Tua Ndngseuy
Wo = dndautviinzesesAlsznaneed i W o NeBNaINTTLL
Pa. Po = ANNNMLNUULYDY stream a LAY o tALIAIAL (NN./AL.N.)

Faatinad 1
JUNILUNNIHAARENMTN 16807 A S1WAL 10,000 Fu @13 B 41191 5,000 i
¥ 20,000 Fu AVFLNAR HARADUT 22,000 Fu uatldnananeld 4,000 Full
Taeidng A uaz B Wugnsfidasesunield PRTR dauansliuainin I
M BnnEIEeseunnald PRTR

v
[

upaUN 1 AvuBuudagaun 1 lunsyuounnInge

111 10,000 A/l

@13 A 10,000 Fy] NARATUaf 22,000 Fuil

@13 B 5,000 ] nanaaeld 5,000 FyLl

=
n7eUIUNT i

gaaidel 9,000 Fy/il

130101199877 A + 1FN10U1849477 B + UFN10duin

10,000 + 5,000 + 20,000 = 35,000 4
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Ce

URBUN 2 AUIBNIURIN IARNNNIZUAUNNINAR

=]

BUNUNARATUT + USununanaas s
22,000 + 4,000 = 26,000 A4

e

URAUN 3 AT HIUIRNRY

=2

Fnnnmendenifedy = Buudagaunld - &ildainnisuas
= 35,000 - 26,000 = 9,000 F/al

'
al

upaun 4 seyliununislantlassindendne

Ce

=2

2 aa X v ' I, =
anffunnuaeadsniiaau anulsznaunissiasseyinae@asainaaiiuaesde
dunsevialidunsaiinisnidnies vie dveenliinipavsanidnuananiu
dsznaunng visednisisasgRawandan neiiunedaduniauazinisig
‘QI v ¥ 1 I‘i’ a %

Ruondean aziludeyanislantassgiumu fusu

a

ﬂ?'ﬁ‘ﬂﬂﬂﬂﬂ'\?ﬂ@@ﬂﬂ’]?
input = output
FNNa89879 A + 1FHN0Ma89419 B RuNURARS T + Bununanans 1§
+ Bunauh ) sBinneaFefiAsty
10,000 + 5,000 + 20,000 = 22,000 + 4,000 + 9,000
35,000 = 35,000

AIREN9N 2
199974 electroplating @9 trichloroethylene (TCE) ANt 14 6l lunn9vinanuazana

1
1y o o

T @199 1EULRINTNAd AR Az ANBY NAUTIINANNAZAIAYNLALITILIIN
ddanazdeaanuandanuilsznauniaivetingm auau 13 &9 (1 89 = 210 a9
ANNNTATIANATITYNLINRRASHAMNAUILUL 1.03 DIANTU/ART LATZAINHNITNTL

293 TCE luadnd Aa 30% liAuanuifSunns TCE Nilantlaasgdsuandan

3
al

v 1
URaUN 1 Aunviinaas TCE N4y reclaim

(3

a
ITRY/FYNIY
' :
1 1
1 1
1 [ o I a a v @
&3 TCE 14 ¢ ! ey | ! TCE &8a3 13 09 ANNENTY 30%
F2ANATUIY :
' :
1 1

_______________________

TCE gniandaezaanatnaniulszneunislag air emission warn1svudineaan
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uanan ulsenaunislugilany adnd dmsulEunnesansnldnuudandeaan
liiNe reclaimer A9l IR9NNTIAABUENEA N TDA ISR NRNIR TR
AR LAZANNLILULUBIARA[ AT AZIDEIA A9

13unuaa9 TCE N4y reclaimer A =

5 210 AR9 R
1B x ~ = 2,730 An9
s

wnaanvtinuas TCE Naelal reclaimer = 13NA9189 AAAT x AVNYINILLAIRIAAAS x % 1849 TCE luadnd

_ _ 1.03 AN 30 .
- 2,730 aRng X — X = 844 nn. = 0.844 m1d

AT 100

1 3
[ a

UURAUN 2 ARANNNT YiTa AWINLENNN TCE Ngrymevisalantassgainia Usunuaeg
TCE Mlantassgainia anunsnAunusaedansaannalaanisinausuInaes
adnsndnanliuananiuilszneunsiive Reclaim aanainisunmuaes TCE Ve

1Bunnsantans = 153108 TCE Mida 14 fu — U3noundslyl reclaim 0.844 Fu

= 13.16 AU
ﬁ]ﬁ"}@@ﬂﬂﬂq?@@
input = output
Usanmsiite = Banouild
USanoudild = nouasadefifatusBinaiigymely
14 - 0.844+13.16

e 3 gaamnssudilelivdasteut double effect lumssavetheanainansazans
TaanlwiAeans 4% Tagmnven ilfldinla lye) ARa09uTs 25% Taenimiin
AUt ssmeialldsia 100 Alanfuresansazataiieud
ndBsIME FIUNNTAUINY 100 kg 198157Tl0u

ad o a 1/26 £ a % g o Qa‘/
8NN @uumiuuﬂ@ﬂ@ﬂmrmumzma X Alaniu ?3‘].I‘LIZQ’]3~I’]§‘E]LL‘VluWJﬂﬂWWﬂ\‘lﬁl‘ﬂiﬂu

1811 100-X kg

_____________________

NaOH 100 kg (4% wt) ! w1l X kg (25% wt NaOH)

______________________
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Tuszuntazsiasinnisnanaarasads luscuuatwilas 2 aunng amamey Asil

¥
[

AURADUN 1 AANINANTIIN

da Y
HIRANINUNVHA TN VNVNA
100 kg

fratiu waalein

AUABUN 2 AANIA NaOH
@13 NaOH iszuy

(Woaasdingszuy) FaaazaadNaOH)

o

= 12a189 U NTVIReN + NIATRY lye

1a1891011 + X kg

100 = X kg

@13 NaOH aanannszuy

= (NIA&1788NANTTUL) (aeazead NaOH)

100(0.04) = X(0.25)

X = 16 kg

sahuhazgnezwell 100 - 16 = 84 kg
MIVRADUNITANANNIT

input = output

@17 NaOH Wnseuy

%17 NaOH 28anannseuy

@13 NaOH Wnwdiaszine

117 lye + NaOH N3zimel

100

16 + 84

3. marmlrssnmnrlamlteennulne il Fmmsnennlamldesumiie

o/
PINMT17%

nsaatszununislantaasuany ﬂ°ﬁuqmié"faﬂ‘h’ﬁ%’@Hmmﬁ@miuﬁﬁﬂlﬁlﬁmmﬁw
(activity data) TayatFunuansedl (FagRusRanaiy) Nanudsznaunisdnniadl sanfusiagu
amn3nisilantlasunany (Emission factor) u?‘@ﬁmmqummﬂ?mmﬂj?ﬂﬂmﬂ@'@ﬁmﬁwi@
Psunuansail (egaumaiy) daiuanldainnimeassiseluna ievaniefsunmuuais

flamilaasainfiangsuing vizailu

e s
NUATHANT LT

1Buraunslandase/nasusng | =

Bunnuanaall (Waie) Alnng

'
a

o 1Al A a 1 £%
dpn1ssiell vive Nanssunaled
nan1slanansuans

o
ULARN
ansnistandane/seunanans

(Emission Rate)

|

| NAaNe (mass) |

nangsN

(Activity Data)

|

| PUNLURINANGIN (unit of activity)

o

FiagausnINIslanilass
NAWE

| IR (time)

| IR (time)

FhpunsNsLantlaesnaite

(Emission Factor)

|

| NAaNe (mass) |

| PNEIAINANITN (unit of activity)
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dall ¥ 1 ) a 1 tﬂl 1 = [ dgj
naeun AN ﬁﬂﬁ‘ZNWﬂAﬂ’]iﬂ@Mﬂ@'ﬂﬂﬁdZ\W\H:W’Wﬂﬂ@ﬂﬁ‘ﬁ‘ﬂd@ﬁl’]ﬂﬁ%\i'ﬂﬂ’]\ﬂﬂﬂ’]@L?lﬂuiugﬂ ANU

E = A x OpHrs x Ef

Tned
E = fnsnslantaniaeanadis (nn./Q)
A = Fms8anszLaNNNT (Miaeydalig vide 13dalug)
OpHrs - svazinaNnTinauRedl vive sefanssu (@aludl)
Ef = handnsnsLantlaetnafiusatianssy (NN ke vise nn/au.w)

v
o o Y

X X Ao o Y 9w = o
YNUBNUL U‘Ilﬂlluﬂﬂslﬂﬂﬁ‘gﬂ@llﬂq?ﬁqmﬂﬁ‘glnm @Nﬂqﬁ“ﬂ']\?mu@q@mlﬂuslﬁﬁﬂﬂu

E=AxEf
T
E - dmanislantlanildeanan (nn il
A = 731BINANITN Iugﬂmmﬂ?mmﬁmqﬁuﬁl% (mdag/l)
Ef = npnanIINIslanlasenaiesiananssy (NN /muae)

[

Tngannaunissanadnesiu wenansounivglnsniilasiunaiwainnistantans asnsnagldsm

nstlliflgunsnillesiunadin

E = A x OpHrs x Ef

E = A x Ef

A Ly o a
neauigUnenitlesiunany

E = A x OpHrs x Ef x 1-1CE
100
79
E = A x Ef x 1-|CE
100
ey E = dmanisszunanaie e (.l )
A - ARINARININNNANTTNADTA I (Fy/d7Ta)

OpHrs Foluan M9 (fala/t)
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Ef, - ppudnnsantlaesuaiinla dudunanssunliinsaauax
nslandaesnat (NN./Au)

CE; = UszAnsnininesanteanisaILANNaiela (%)

AaaeiN9A1 Uncontrolled Emission factor for polyvinyl chloride manufacture

PM10 (kg/tone of PVC Produced) vinyl chloride (kg/tone of PVC Produced)

175 8.5

Aaae1e nganLsziiinslandaeauuufienszane (fugitive air emission) ARLIAIAMENT
nslantlaesnais

ANHUZURINTZUIUNITHAR

- Taunaninawefudeullandninamesgnesinge tneldans methyl ethyl ketone (MEK)

BENALALY YT NARAINAIUNANIBIANT toluene WA xylene TULBFHNUAWINAL

- LLmuIW@mmmmﬂ@uﬂmqmmmmemm@mm (dryer) Im@miumummn@@nmmn
\A3993R (extrusion) LAZEA (rolling) Lm‘mﬂ‘umeﬂmwvuu‘lummu‘luamwwmmmu
uau (negative pressure) m@mmmumw@ﬂmnmwmﬂluumLW@ﬂmﬂumﬁﬂm
fmmﬁszmnme@‘uLmaﬂﬂmluumwmusznm@mmﬁ LL@vﬂ‘ﬂulﬂﬂ’e‘iﬂ‘ﬂuLﬁuLsﬁ‘ﬂﬁ‘LWﬂ@ﬂﬂ
Lmﬂmmammmummﬁﬂ@ﬂ YIRAYNATAEIAN sﬁqmmu@@ﬂmLL@ymn@umdmwuqumi
NAR mwmvmamvmmmaLﬂiﬂ@mﬂmiﬂhﬂiﬁmjuLﬂuwmmum@me (flare)

- Iﬁ\‘]ﬂ’]uﬂﬂ’ﬁﬂ?vﬂ‘ﬂ‘]_lﬂ’ﬁ 4000 ‘HQIQJ\‘I/‘]J @mmmmmmm@vmﬂiummﬂmevmﬂﬂ@ﬂ
"Q’]ﬂLﬁﬁ‘@\W]’ﬂMLL‘V]\‘i AaaY 0.01 uaz Lﬂi“ﬂ\iﬂ‘ﬂuLﬁuL"ﬁﬂ?Nﬂﬁ‘v@V}ﬁﬂ’WW 80%

YRAYAIINNTEUIUNITHAARAZNITAITIANUI
= dl £ % 1 ¥ 1 '8
- emIARBANeTesaLwiNAzsalaansdngraNinsaias
- 1 gas safety relief valve A7191 1 §i7 ABANNLATEIABNLNIAIRS
- uazd in line relieve valve a1 2 Fin NAUDNARULALLEAT

- PA9RNNLATRIARILALLTET N liquid valve A1 18 Fin Beseiuviedadnuieiiuin wazdeanay
g nazuauNIIUER

- # gas valve AuaU 12 Fn Aneauaueief sadnguisiiiunn uaz flare

- ANNFIN safety seal §1 wiwmaanHanne WAnNsandesuunienszateau ineialig

Y o A

aaAdA Emission factor 2eavisguuiieasL |

WURAINLLRA Emission factor (nn./4aTa4)
Compressor seals (leaking) 3.54
Gas Safety-relief valve 0.098
In-Line valve (gas) 0.0132
In = Line valve (light liquid) 0.0038
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NN5ATUIN
ﬁﬂmmﬂ?mmmiﬂmﬂd@mmnqﬂmnﬁummﬁmﬁaﬁ
Compressor seals(leaking)
- MEK = 354 A0 lie 0.01 NNMEK/AN.MNA x 400 FTsa/]
- UTununnsdantaeas MEK a1n Compressor seals
= 141.6 nn./d
- \flasannnsuan polymer Tl daunANIEII toluene LAY xylene TusmsdaLTminA
- farfuFunnunsaniaesans toluene way xylene A1FuNauntinaay

= 141.6/2 = 70.8 nn. /il

Gas Safety-relief valve

- MEK = 0.098 NN./F9T14 x 0.01 NN.MEK/AN.2N1A x 400 Fa T/l
- toluene & xylene mixture BLUNAL = 3.92 nn.Al
= 1.96 nn./2l

Gas valve before condenser

- MEK = 2 a1 x 0.00132 NN A agy47 x 0.01 NN.MEK/NN.NA
x 400 dqTaa/l

- toluene & xylene ALNAY = 1.056 nn./l
- 0.528 nn./l
Gas valve after condenser

- MEK = 12 91a9 x 0.00132 nn./iaTu9/9749
x 0.01(1-0.8) NA.MEK/NN.21N"#A x 400 F2lu/dl

- toluene & xylene BEN9AY - 1.27 nn./al
= 0.625 nn./il
Liquid valves
CMEK = 18 976 x 0.0038 nn /A Tuganda x 400 daluel
-toluene & xylene BEN9AY = 273.6 nn./l

- 136.8 NN/
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saufFananisdandaasuuunenszans
MEK = 141.6+3.92+1.056+1.27+273.6 vialsvanns 422 nn./il

toluene & xylene aei9azLlszanns 211 nn./il

4. mrAlrssrmrrrlamldeenniutne mgl s didnes

e/
PINAT1%

o a @ ada 2 e ara = 1
nMgAuINIgaAaNgsN I asnsAalsvannulagldanuantiEn I id@ndnal 1e9as (19U
ANALLR) LATANNANAUENATIAANERS (11 ideal gas law)

k% v =
AMNIT TR INAN y 3
, 4 . 5 o Ly UTH0U22917 / INA/ IBAUAE
Funinisdandaasiaaausng | = Tudveanneaeadadaddain X aa PR N
NHN9TTLNE/MIgRILINGDN

NNIAUIUNINIAINTIN

Faatinad 1 mmqmnm‘”mumﬂu mumimﬂm@muhLmﬂﬂam?@ﬂhm (NaOH)  Lileyin s
NBIUA (Cu) mmma‘mﬂm"ﬂ@u@@ﬂmnmLmﬂ‘tmﬂ@ﬂlmﬂmmmm Andaya
Wmmmisﬁﬂma‘&nLmﬂuiam@ﬂimm mmulﬂummﬂm”ﬂﬂummmmLLm 0.9 Al
fwmﬂimmmmmmmmmnmn@u@glugﬂmmmmmmﬂ@mﬂ@@ﬂiugﬂmm
NG

duneaui 1 andunsmsifslfiRenieiszude newns uaz Tndunlansenlos wudusazug
vaamacuns (Cu lurhdeldlsdulansenlad (NaOH) 2 Tua mﬂgmmmm@iﬂu

Cutt + 2(NaOH) —> Cu(OH)y + 2Na*

iadd m@mmﬂL@mmmmmm@qa‘vmwﬂgm‘mw Apatheauysafi pH = 7.7 Tnoidinlndon
lamsanlafaunsesia pH = 8 LW@’LWLL’L@%mmﬂgﬂimma‘rﬂﬂmvnfau’l,m@mmumm“ﬂmm

- muuﬂmmmaimaqmmwmLLm (Cu) = 63.5 FIy/FU-TNA
- unnanaluanavasamaslansanlds (NaOH) = 40 Fi/siu-Tug

e [(Na = 22.99)+(0=15.99)+(H=1.00) = 40 |

P%
cao

fum@uﬁ 2 ﬁquqmﬁmqmm@qmﬂqLL@QIM@Z{@@@QH
2 NaOH ﬁﬁﬂiﬁ?‘mﬁu 1 Cu 4?8 2 tonne-moles NaOH = 1 tonne-mole Cu

40 tones NaOH | | 63.5 tones Cu |
| x 2 tone-mole NaOH 1 tone-mole Cu x |

tone-mole NaOH

tones-mole Cu |

80 tonnes NaOH = 63.5 tonnes Cu

1iuke 14 NaOH 80 s lun9vindfjAsenaziinuazAzneu Cu AU 635 Fiu
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I
[

PUABUN 3 ATUILBHIUIAIRLNAUIAY Cu MAAAINANTIE NaOH a7uqw 0.9 Fulunivn
Ufsen Tnananeutiyal@lnsened

14 NaOH 80 s Tunisvndfjnsenaziinuaznzneay Cu a9 = 63.5 Fu Cu
14 NaOH 0.9 s Tunisvindfnsenasiinuaznznen Cu AU = 63.5 Fiu Cu x 0.9 AU NaOH

80 A NaOH

153910 Cu luadng 0.71 F Cu 3@ 710 NN,

Qddgj 4 dd‘ o aaa o [l = 1 ?:/
NNELUER VITURSINARILRNISNTOUN NaOH Vl’]ﬂ{]ﬂiﬂ’]ﬂll Cu 28RN

paae1an 2 M uazansesie llilunsauwinimninnanislanddeasaielne i ug)

NIIONELW NIRRT (mass transfer theory)

Slot pipe
skimmer
\/\/—\_/
oil layer
— inlet —— outlet
Water layer
Sludge Lopper
‘]J ~ . Equations used to obtain:”
74
JUN 1T ANABNTCULU oil water separator k& Ke K E
Flowthrough 1 2 7 20
Disposal 1 2 7 19
Flowthrough 1 2 7 14
Flowthrough 13 24 7 16
yes Disposal 1,3 2,4 7 15
Flowthrough 13 24 7 12
aerated?
Flowthrough 1 2 7 16
yes
Di !
Biologically ! 2 7 15
no active? Flowthrough 1 2 7 12
no
0il film Disposal 1 2 7 1
layer?
aver Flowthrough 2 5 13
yes -
thickness
1 cm? Flowthrough 2 9 22
no

wnnee) aun1aiulleaumnsen 1 usznnndmasaunninue lunnsedn 2

917 2 UNUNINUARIANNIS mass transfer TuszLLINTAUNAILAZ SZUULALAN (storage units)
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Equations used to obtain:’

k k Kp K E
no
yes

Clarifier weir 5 6 8 24

wnnewn anniaiuldaumied 1 uaznimfwasaunniuunlunnged 2
= o o % o
gﬂVl 3 WHUNINLAAIANNIT mass transfer TugzULINTAMNAS

AN5 9N 1. Mass-transfer equations #sumailszananisilasdaaganszuuintdnunids

IIE\Iquuritti)(;? Equation
Individual Liquid (k) and Gas (kg)-Phase Mass-Transfer Coeffcients
1 ki (m/s) = 2.78 x 106 (D, /Dgtper)?
for 0 < Ujp < 3.25 m/s and all F/D ratios
ki (m/s) = [2.605 x 109 (F/D) + 1.277 x 107] (U19)2 (D / Degher)2/3
for Ujg > 3.26 m/s and 14 < F/D < 51.2
ki (m/s) = 2.61 x 107 ] (U19)2 (Dyy /Dgther)?3
for Ujp > 3.25 m/s and F/D > 51.2
ki(m/s) = 1.0 x 106 + 144 x 104 (U*)2.2 (Sc )05 ; U* < 0.3
ki (m/s) = 1.0 x 106 + 34.1 x 104 (U¥) (Sc )05 ; U* > 0.3
for Ujp > 3.25 m/s and F/D < 14,
where U*(m/s) = 0.01U;q (6.1 + 0.63U77)0-5
Scp = UL/ (PDy)
where F/D = 2(A/JT)0-5
2 kg (m/s) = 4.82 x 103 (U7g) 0-78 (Scg 067 (dg )01,
where Scg = Ua / (PaDy)
dg (M) = 2(A/JT)05
3 ki (m/s) = [8.22 x 109 J POWR 1.024(T-20) 0, 106 MW_/(Va,P)] x (D, / Dog )05,

where POWR(hp) = (total power to aerators) V

Va, (ft2) = (fraction of area agitated) A

v o/
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Equation

Number Equation
4 kg (m/s) = 1.35 x 107 (Re)142 P04 (Scg)05 (Frj021 (D,MW,/d) ,
where Re = d2w P,/ U,
P =10.85 POWR (650 ft-log/s-hp) / Nj1 g¢ / [P (0*)5 wa]
Scg = Ua /(PaD,)
Fr = d*w2 /gc
5 kj (m/s) = f4;,1Q/ (3600 s/min h JTd,)
where foj, ) = 1-1/r
r = expl0.77 (h,)0-623 (Q/ (7Td))0-66 (D,,, / Doy ,)0-66]
6 kg (m/s) = 0.001 + 0.0462 U*(Scg )-0-67
where U*(m/s) = (6.1 + 0.63U;()0-5U;/100
Scg = Ua/ (PaDy)
Overall Mass-Transfer Coefficents for water (K) and oil (Kyj;) Phases and for Weirs (Kp)
7 K{m/s) = ki Keq kg / (Keq kg + ki)
where Kgq = H / (RT)
8 K (m/s) = MWL /(kiPaL(100 cm/m)) + MW,/ (kgP4H 55,555(100cm/m))IT MW/ /[(100cm/m) Py
9 Koil = kg Keg it
where Keg oif = P* Pa MW, /(Pg MW, Po)
10 Kp = 0.16 h(Dy, / Dog )0-75
Air Emissions (E)
11 E (g/s) = (1 = Ct/Co)V Coft
where Ct/Co = exp(-KAt/V)
12 E (g/s) = KC/A,
where C; (g/m3) = Q Co/(KA+Q)
13 E (g/s) = (1- Ct/Co)V Colt,
where Ct/Co = exp [(- KA + Kgq Qalt/ V]
14 E (gfs) = (KA+Q,Keq)Cp
where C(g/m3) = Q Co/(KA+Q+ Qs Keq)
15

E (g/s) = (1-Ct/Co) KA/ (KA + Knax biV/Ks)V Co t,

where Ct/Co = exp (- Kmaxbjt/ Ks- KAt/V)
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Equation

Number Equation
16 E (g/s) = KCLA,
where Ci(g/m3) = [-b+(b2-4ac)0-5/(2a)
a=KAQ+1
b = K (KAQ +1) + KaxbV/Q - Co
c=-KsCo
17 E(gls) = (1 = Ctoiif Cooi) Voil Cooillt
where Ctoji/ Cogil = expl-Kyit/Doj)
Cogil = Kow Col(1-FO+FO Ky
Vg = FO V
Dyii = FO V/A
18 E (g/s) = KoilCL: oilA,
where C|,qi (/m3) = (Qqii Cogil / KoitA+Qgi)
Cogit = Kow Col(1-FO+FO Ky
Quii = FO Q
19 E (g/s) = (1 = Ctf ColKA+QaKaq(KA+QuKeq+ KenaxbiVI K9V Colt,
where Ct/Co = expl-(KA+KgqQa)t/V - Kinaxbitl Kq]
20 E (gfs) = (KA+QuKeg)CL.
where C (g/m3) = [-b+(b2-4ac)0-5]/(2a)
a = (KA+Q,Kgq)/Q+1
b = Kel(KA+QuKog/Q+1) + KimaxbiV1Q - Co
c=-Kg Co
21 E (g/s) = [1-exp(-Kp)lQCo
22 E (g/s) = KoiiCL, oiA,
where C| o (g/m3) = Qqjj (Co*5i/(KqiiA+ Qi)
Co* o1 = ColFO
Quii = FO Q
23 E (g/s) = (1-Ct 4/ Co* o)) Vi Co* i/t
where Ct j/Co* i) = exp(-Ky;t/Dgil)
Co*o) = ColFO
Voi = FO V
Deii = FO VIA
24 E (g/s) = [1-exp(-KTTd h/Q)1Q Co

Definition 284usiazn1aHmafszyluniened 2
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ANS199 2 AMNUNIELAEUUILURINIFINLARS LURANNIS mass-transfer equations TuuWLAs

Parameter Definition Units Codea
A Wastewater surface area m2 or ft2 A
b; Biomass concentration (total biological solids) g/m3 B
CL Concentration of constituent in the liquid phase g/m3 D
CLoil Concentration of constituent in the oil phase g/m3 D
Co Initial concentration of constituent in the liquid phase g/m3 A
Coyjj Initial concentration of constituent in the oil phase considering mass- g/m3 D

transfer resistance between water and oil phase
Co*gil Initial concentration of constituent in the oil phase considering no g/m3 D

mass-transfer resistance between water and oil phase

Ct Concentration of constituent in the liquid phase at time = t g/m3 D
Ctojj Concentration of constituent in the oil phase at time =t g/m3 D

d Impeller diameter cm B

D Wastewater depth m or ft AB
da* Impeller diameter ft B

D, Diffusivity of constituent in air cm?/s C

de Clarifier diameter m B

de Effective diameter m D
Dether Diffusivity of ether in water cm?/s (8.5x10-)P
Doo,w Diffusivity of oxygen in water cm?/s (2.4x105)b
Dojj QOil film thickness m B

Dw Diffusivity of constituent in water cm?/s C

Tair | Fraction of constituent emitted to the air, considering zero gas Unitless D

resistance

F/D Fetch to depth ratio, dg/D Unitless D

FO Fraction of volume that is oil Unitless B

Fr Froude number Unitless D

e Gravitation constant (a conversion factor) lbp-ft/s2-lb¢ 3217

h Weir height (distance from the wastewater overflow to the receiving ft B

body of water)

he Clarifier weir height m B
H Henry’s law constant of constituent atm-m3/gmol C
J Oxygen-transfer rating of surface aerator IbOy/hr-hp B
K Overall mass- transfer coefficient for transfer of constituent from m/s D

liquid phase to gas phase

v s/
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Parameter Definition Units Codea

Kp Volatilization-reaeration theory mass- transfer coefficient Unitless D

Keq Equilibrium constant or partition coefficient (concentration in gas Unitless D
phase/ concentration in liquid phase)

Keg,oi Equilibrium constant or partition coefficient (concentration in gas Unitless

phase/ concentration in oil phase)

kg Gas-phase mass- transfer coefficient m/s D
K Liquid-phase mass- transfer coefficient m/s D
Krnax Maximum biorate constant g/s-g biomass AC
Kow Octanol-water partition coefficient Unitless C
Ks Half-saturation biorate constant g/m3 AC
MW, Molecular weight of air g/gmol 29
MW, Molecular weight of oil g/gmol B
MW Molecular weight of water g/gmol 18
E Emissions als D
N, Number of aerators Unitless AB
O Oxygen-transfer correction factor Unitless B
P Power number Unitless D
P* Vapor pressure of the constituent atm C
Ps Total pressure atm A
POWR Total power to aerators hp B
Q Volumetric flow rate m3/s A
0, Diffused air flow rate m3/s B
Quil Volumetric flow rate of oil m3/s B
r Deficit ratio (ratio of the difference between the constituent Unitless D

concentration at solubility and actual constituent concentration in the

upstream and the downstream)

R Universal gas constant atm-m3/gmol-K 8.21x10°
Re Reynolds number Unitless D
Scg Schmidt number on the gas side Unitless D
Sc. Schmidt number on the liquid side Unitless D
T Temperature of water OC or Kelvin A
t Residence time of disposal s A
u* Friction velocity m/s D
Uro Wind speed 10 m above the liquid surface m/s B
% Wastewater volume m3 or ft3 A

v o/
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Parameter Definition Units Codea
Va, Turbulent surface area ft2 B

Vol Volume of oil m3 B

w Rotational speed of impeller rad/s B

P, Density of air g/cm3 (1.2x10-3)b
P Density of water g/cm3 or Ib/ft3 1bor 62.4b
P i Density of oil g/m3 B

U Viscosity of air g/em-s (1.81x10-4)b
y2 Viscosity of water g/cm-s (8.93x10-3)b

8Codes: A-site-specific parameter; B-site-specific parameter, default values available in U.S.EPA (1985a); C-parameter can be

obtained from literature, data on ~150 compounds available in U.S.EPA (1985a); D-calculated value.

bReported value at 25°C (298 K).

Source: U.S.EPA “Compilation of Air Pollutant Emission Factors, Volume |, Stationary Point Area Sources,” 4 th ed., with

Supplement Park, NC Publication AP-42,1985a

m19199 3 Diffusivities in air and vapour pressure

Compound Diffusivity in Air, cm?/s Vapour pressure at 25°C, mmHg
benzene 0.077 98.19
toluene 0.079 28.4
ethyl Benzene 0.0658 9.53
xylene 0.059 8.3
Gl’]%"N‘ﬁ 4 Intermediate and final results for diffusion modeling
Compound
Parameter Benzene Toluene Ethyl Benzene Xylene
Scg 2.0 1.9 23 2.6
kg, m/s 0.0075 0.0078 0.0069 0.0063
Keg,oil 0.0016 0.00047 0.00016 0.00014
Koii, m/s 1.2x105 3.7x106 1.1x106 8.8x107
Coyjj 810 14,000 11,000 60,000
Clooil 720 14,000 11,000 60,000
E, g/s 0.7 4 1 4
E, ka/hr 3 20 4 20
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mﬂgﬂﬂ’]‘wLﬂ"‘é’aﬂLLﬂﬂiﬂJﬁuﬂﬂﬂ@’mﬁ’] (oil water separator) mmuuwm%uﬂﬁuﬁqﬁuuuawﬁn
PANNFIALUANFNTY TUTLIFUMLNTD9LARININARZNEL  (skimmer) LL@Z?ZHZV]N@’m'ﬂmﬁlﬁ
nsulaeeniridn finlet zjm?'mm;mhﬁu (separator)

AUUA LA

- duifuresiiuda N lgeasNNnndn 1 Ty, LasiuTiRaTes Separator 84 ANTILNAT
- Bunaninde 7,600 aua A

- 817 VOCs ﬁﬁﬂgluﬁ%aﬂﬁﬂ benzene, toluene, ethyl benzene LAY xylene
- &ngdand (mass fraction) 194819FINAIUINALAR 0.00926, 0.167, 0.130 LAY 0.694 AAFFL
- ARIIANNIETIAN 4.47 WATAWNT

- Auvuiutesen AlLRLTIEINE19 1.2x103 nFN/aL.hN.

- W9lANA (molecular weight) MATAMNAMLL TSN 282 NS A uAT 0.92 NS/ T
- ApdawBunsresingiulininge 0.1

- 10% TasBumsresduningulezneaudasans VoC

- ANNNUNLUUYAY volatile organic portion A4 Furhsfure 0.87 g/cm3

AP o [ o =] dl
- compound specific data A3l leNNTAN I LA AN 3

- 1N 2 m19197 1 ey 2 Tuniganalszanainislanilaasaag benzene, toluene,

ethyl benzene LA xylene ANLATEN oil water separater

[

a9

P))

N davo o B o dus o 4 a2 % .
ANAINA 2 dun1TN M d UL de AN R Ne N ATIR TR NUMUINANNTY 1 T,
AMTUAN kg, Koil WAT E A8 2, 9 WAY 18 ANNANAL AL ANNNTEUNANANLEANENNTENEN
X ITAREASST Pl EATRA T (gas phase mass transfer coefficient) lFa1naunng

kg (m/s) = 4.82x10°3(Us0)0-78(Scg) 0-67(dl) 011
Tﬁﬂ‘?‘l‘ Gas-side Schmidt number Af
Sca = Ua
paDa
AN Effective diameter 984 oil water separater Ag

dolm) = 2 | A%
7T
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AN effective diameter 184 oil water separater Ag

delm) = 2 |84m2| 05 = 10.3 4.
T
Scg = 1.81 x 10% g/cm/s = 20

1.2 x 103 g/em3 x 0.077 cm?/s
&utlszAnanisdnamunagnsluaniazuia (gas phase mass transfer coefficient) 184 benzene MA@
kg (m/s) = 4.82 x 103(4.47 m/s)0-78 2.0-0-67(10.3)0-11= 0.0075 my/s

AN ANNN9N 9 lum1397 1 ANLl9ZANTNNIANINNIRAIVIUNA (overall mass transfer coefficient)
299813152 NALANANNUUNNY (oil phase) dan uzuiia (gas phase) An

Keq,oil = P*PaMWjl
poiIMWaPo

Tufaeeil ANdNLs=ANNEN13818MNIAgNT partition coefficient 115U benzene ldLATe4 ol

water separator e

Kegoil = 95.19mmHg x 1.2x10°3 g/cm3 x 282g/mol

0.92 g/em3 x 29 g/mol x 760 mmHg

1.6 x 103
v dunlsrAnEnnsdngimunaansannaniuzingu (oil phase) guna (gas phase)
Koil = 0.0075m/s x 1.6 x 103 = 1.2 x 10° m/s
1BurunislandassAuanlfann
E = KailCL,oilA
pdduaesanslssnen lugnnustihei (o phase)
Cloil = QoilCogj
KoilA + Qoil
Fsnslvavesinduae
Qoil = FOQ

mmwmmmmﬂm “I/IL‘I.I’]ZW”LIU oil water separator AU (Coo,|) mlgannnisudas
mmmqummmmmummvmmw”lmmmmmuu Fuanuddulusurinmluog g/m3
Taeldaunng
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Cooi = R | 0.87 g volatiles | X | 0.1 cm3 volatiles| ><| 100 cm |3

|cm3 volatiles | | cm3 oil | | ml
v

A5UAT benzene AL lFAMNITNTUUDIRNT benzene 11T A9t

Cooil

|0.009269benzene |x| 0.87 glx 0.1 x| 100 cm |3

| g Volatiles | | cm3| m

810 g/m3

fm31n17 a8 (volumetric flow rate) TuAzasienladiu (beparator) ANFRBENeT An

Q oi 0.1 x |7600m3 |x| 1d|x| hrl

| d | [2an| [3600s |

0.0088 m3/s

At Nduduae benzene dvag luaniuziingu Ae

Col = |00088m3| |800g|/ 12x105 m x84 m3 +| 0.0088 m3
| s | ‘ \ ‘ \

720 g/m3

warAINN9lanilansianeuaa benzene Ad E = (1.2x105 m/s)

E = |1.2x10‘5m | x| 720g|x 84 m2 x |100 cm |3
| sl e m
= 0.79/s = 3kghr

AMIUAN Scg kg Kegoil Kol Cowl ClLoil WAz E duFuansaur lanmunldlunnead 4

ada o { dl s o 1 a o
A5AIUMYINIUNTUanUaeawe9an 781 LTI B AW UITUIALATIL benzene

v o/
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Alamo Area Council of Governments Region “CHAPTER 5 - BIOGENIC EMISSIONS:
Emission Inventory for the Alamo Area Council of Governments Region” 1996
( http://www.aacog.com/naturalresources/1996 % 20Emissions %20Inventory/1996E| _Biogenics.html )

David T. Allen, Kirsten Sinclair Rosselot, “Pollution Prevention for Chemical Processes”, A Wiley-
InterScience Publication, John Wiley & Sons, Inc., USA, 1997

Environment Canada, National Pollutant Release Inventory, Guide for Reporting to the National
Pollutant Release Inventory, 2002

Environmental Agency (England and Wales), Guidance for Chemicals Activities on Pollution Inventory
Reporting, ( www.environment-agency.gov.uk/pi/ )

Ministry of Economy, Trade and Industry, Ministry of Environment, Manual for Calculating the
quantity of Released Pollutant under the PRTR (Pollutant Release and Transfer Register) System,
Third Edition, Part | Basics, January 2004

National Pollutant Inventory (Australia), Emission Estimation Technique Manual for Chemical Product
Manufacture, 1999

National Pollutant Inventory (Australia), Emission Estimation Technique Manual for Combustion in
Boilers, Version 1.2, 2003

Organization for Economic Co-operation and Development, Series on Pollutant Relrease and
Transfer Registers No.9 “Framework for selecting and applying PRTR Release Estimation
Techniques™ 2005

Southern UTE Indean Tribe, Environmental Program Division “Air Emissions Inventory : Development
of Air Emissions Inventory of Criteria and Hazardous Air Pollutants on the Southern Ute Indian
Reservation”, ( www.epa.gov/ttn/chief/conference/ei15/session2/temte_pres.pdf )

UNITAR, Inter Organization Programe for the Sound Management of Chemicals, UNITAR Series for
PRTR Technical Support Materials No 2 “Guidance for facilities on PRTR Data Estimation and
Reporting”, August 1998.
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AWK 1 MU Neumsae

mrlReuriiae dadludmsn P SxfiniRe T
ALE (part per million : ppm) du un/a. (mg/l)
- gunsnulAsumingann AREN (ppm) 1 10 /8. (mg/) dae
- Tae 1 ppm =1 mgl=1gm’ =1 mgkg

mrRenntite RS (ppm) i wn /U, (mg/m®) Twarme
mmuﬂf’ﬂummmm@mﬁ*mmmmﬂmm‘wmmmumimmm‘mumﬂ opm Geazdasiinig
wlaeumiing 111 mg/m® LW@mMmmmﬂ?mmmiﬂmmﬂmﬂmw

mg/m® = ppm x MW

24.45
mg/m’ = ANdNduesansuaie e winseTung (Raaniu/gnuiAniueg)
¥ ¥ a 1 1 ! %
ppm = Anudnduresansuaie luniieBuinsrediunng (@auludnudan)
MW = duinTuanavesansuais
2445 = sueslunidaedng vesingle 1 nduluiana Nemngi 25 asemaiTas

LATANNNAL 760 HaalumAsLsan (mmHg)
P984 mﬂﬂ@muummmm@mg‘mqmm xylene (CH) SaAnyinfL 50 ppm i1 mg/m’
- U1 MW 284 xylene sﬁmmvmmmm e C, H
- ANANTNEY) WL TN e AaNTad C = 12 01 WAy H = 1.01
- muumaimaﬂmm xylene = (8x12.01)+(10x1.01) = 106.18
- AanndFuiANEdNdUIRY xylene lunidag mg/m®

AN NTULDY xylene = 50 x 106.18 = 217.137 mg/m’

24.45
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Australia http://www.npi.gov.au
http://www.npi.gov.au/publications/emission-estimation-technique/index.html

USA http://www.epa.gov/triexplorer/trends.htm
http://www.epa.gov/tri/guide_docs/index.htm
http://www.epa.gov/ttnchie1/ap42/

Japan http://www.env.go.jp/en/chemi/prtr/manual/index.html

Canada http://www.ec.gc.ca/pdb/querysite/query_e.cfm

OECD http://www.oecd.org/env_prtr_rc/
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POLLUTION CONTROL DEPARTMENT
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TuunsnunaIRe

LNETIHELNS WWIMN1sAInUszanan1sUanUdasuaiugieandas (An. 04-123)

AU U AR wAdu
27 10 E = C x Qqy x 0.0036 x [273/(273+T)] E = C x Q x 0.0036 x [298/(273+T)]
27 22 E = Q, x C x 0.0036 x [1{moistr/100)] x [273/(273+T)] E = Q, x C x 0.0036 x [1{moistr/100)] x [298/(273+T)]
21 28 273 = 273 iU (K) 298 = 298 piu (K)
30 36 E, = (CxMWxQx 3,600) / [22.4x {(T+273)/273} x 10° ] E, = (CXMWxQx 3,600) / [22.4x {(T+273)/298} x 10° ]
Esonr = (150.9x60x8.52x 3,600) / [22.8x (1504273273} x 10° ] | Exppy = (1509x64x852x 3,600) / [22x {(150+273) 298} x 10°]
= 296,217,907 / [22.4x {423/273} x 10° ] = 296,217,907 / [22.4x {423/298} x 10° ]
= 8.53 nA./vu. = 9.31 NN/
30 8-9 E502’2 =8.11 ﬂﬂ/sﬂll ESOZ,Z =8.84 ﬂﬂ/‘l]ll
Ecoo3 = 71.23 NN/ Esop3 = 7.88 NN./WU.
30 17-18 Eyoy, s021 = (853 NN/ARIX 1,500 11/40) + (8112 X 2000) + (.23x 1800) | Eyoy, 0z = (931 MN/ABIX 1,500 28/AT) + (884 x 2000) + (7,88 x 1,800)
Erpy, soz = 42,021 nn./Y Erpy, soz = 45,869.52 nn./A
30 2324 Eyo = 8.53/290 Eros = 9.31/290

= 2.94x10 SO, YanUdessiesuasiduiily

= 3.21x10° SO, UanUdsesefuvonisiuiild






