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17 BI Z0| 2 Z0[HE HXY 49 429 1230417 114 0.85 1.49 0.348
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39 & msl U = 1 0.1 2007 1640 231 11644
4 EE MY g0 675 UMY 119 0w 147
45 NEA Y HE mopy 7 56 257617 124 053 241
49 SA 92 W mojmall 949 18 146 | 597419 123 075 189
60 wad 6 47 205238 128 051 260
61 9H U MY 28 267 95450 105 071 149
62 GEYTTIHSARESER 0 53 225 188 oM 330
64  289Y 31 1224 900X 07 090 126
66 28 U BEHUA MHAY 20 197 869960 101 063 152
68 HEAf 51 339 BT g5 113 196
70 o 10 100 515795 100 050 176

HE Jls, AXYoE & T|E 1,510,67
7 | S E 36 309 e 116 082 159
73 JEHES IE Y Jle MHAY 9 73 303846 124 059 2.23
74 AN B2 Y X7 MHIAY 15 137 604240 110 063 175
76 ol BEM HQ 2 19 91340 106 018 328
g D@y IwoaEmywy 260 22 BT 7 07 1es
87 ABI=X| AHIAY 106 899 AP0 g 0w 14
00 AR O3 T OplmE MHAY 7 53 261191 131 056 254
91 ALX U QaImR AHIAY 17 146 675572 116 069 18I
95 ol U AHIRE 229 9 56 258988 162 078 292
95 Ml U AHIRE 22/ 70 652 2,1233.21 107 084 134
99 ZH 2 o= 6 51 152730 119 047 2.0

Pt

0.065
0.598
0.503
0.149
0.165

0.944

0.801

0.828
0.730
0.274
0.929
0.005

0.127

0.563
0.374
0.540
0.796

0.046

0.439
0.954
0.003
0.997
0.363

0.523
0.720
0.931

0.415

0.091

0.472
0.530
0.148

0.556
0.675
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(B M-3) WY TFSIIHH|7L =2 UL ASHIAL LAAZ|E 522N
SIZOZH=E= o=s NEEE

Tieane . i wn gl SE) ae s @
19954 2 70 O 05 000 000 738  1.000

s o o '96-'00 2 20 1.01 012 366  0.736

37 "Ly xjer '01-'051 3 15 203 042 594 0400
'06-"101 4 08 493 134 1263  0.003

"11-"151 0 02 000 000 1995 0.464

19954 2 2 0)4 53 535 099 074 130  0.997

'96-'00 83 840 099 079 122 00955

86  HAY '01-'051 83 833 1.00 079 124 0983
'06-"10 68 59.4 114 089 145  0.294

"11-"154 20 149 134 082 207 0237

19954 2 73 0 5 3.0 168 055 392 0376

'96-'00 1 04 261 007 1452 0.851

12 g HEY '01-'051 1 03 328 008 1826 0.724
'06-"10 0 01 0.00 000 2544  0.351

"11-"154 0 00 000 000 13226 0.005

19954 2 7 0|8 85 627 136 1.08 1.68  0.006

'96-'00 46 420 1.09 080 146  0.591

10 A2RE MxEY '01-'051 20 315 092 062 132 0720
'06-"10 14 166 084 046 141  0.601

"11-"154 3 40 075 015 218  0.79

19954 2 2 0/ 6 3.9 154 057 335 0416

7|2 A% '96-'004 14 7.3 1.93 1.06 3.24 0.020

38 vt wa2| U '01-'051 9 60 150  0.69 284  0.309
HE MY '06-'10 2 30 0.68 008 244  0.789
"11-"154 0O 06 000 000 649 0928

19954 2 7 0/ 16 298 054 031 087 0015

'96-'00 41 402 1.02 073 138  0.966

68 HEA '01-'051 43 337 128 092 172  0.128
'06-'10 19 169 112 068 175  0.699

"11-"154 3 27 110 023 323  0.895

34




(1) H7|2 2tt, 3, X2 U ASIHMA 35

7h H7IZ9 o ¥ 2R

H7le2 HrleddHe 7IELR oo HrlE A
ZIEAEAE A 40 3 FRAG A Sl Bt
7Rtol R 5 AlE-E I Ao Aokt AEESA
AAE H AFsAe] AHdede] et HE, Adedr|2y 59 HEC 24
A E AL e H7lEold 28)7], daA, 24, H4, Hit, HEZdE 2 F
=9 A SoEA Abge] Aoy ArdE-sol BaskA] ofdsiA ' =4
= oottt & AFelAl w8790] 3lof olE ¥4 Ee AVIE wiAstd
St w7 SR APAE7E 2att 242 B Hrled] g

ES, Aol 7Fssttal stof B w7|Eol M AlEe A2 oty A
Aot AEledS AAL AT AR Ee FE WEH A8l
HEgE st A&7l otdE HrER Aod.
K

y
»
rﬁuﬁﬂ

Hrle@eE M3 w7lE2 A A8l AGREVIER FEET AL
JgH7 e & 3%‘3 el wEk AR dut, A=, A7
=, &Y l AR 27+ A3, AR ERb7E2 AT AH ol

BTS2 A58 P2 s ARE HVlE 9 RE wES
ofm|sty F2 7HgolA ‘E‘:I%‘FJ%: H71E3 449 SA e Aoz T4
He 5€ " Hrles vt

35



CCEY WMES U QY ME D Lrey

WEE 7

AR 7B HAEEZE

| mmmre
BRI

[28 m-3] HYIE 27 HA

AFE7IES AR CIM B H7lES deR ARl wiE
Ao AR o] wet ArdFEEAE VSR AF 2] do A
AR eS SSHsARAE, Sk AR A, ExAHAE 5 H
7l ARAEE oA TAEE HrlEses Qv

Adu7ie2 Aadriade] AAste ALdTAIR 8] e 5=
oo HrlES v

AH71E2 Hriedey A2xol A AdFH7E T w4, w4 o
S LAAES JAY YRHIVIE 5 HYIE Qs UA

e] 5 Fug
Jotg 2 5 Ak A2 BARA EYYOR Fot H71BL oot

o7t 9k HY1BY AN E
520 A% 5 BATAHOE ST Belt Basin

offl
X

)jc

1o}

> I
ook

f

0 d

of =

o QRHTE2 B - g, =8, A - AR SolA HiEH
2]

(‘ﬂ

ox
i)
rr
&
~
HJF
flo
1o

d
ol
)

36



Lt H7IE M2 A
gu7E, AAELETE 2 AFETE 52 wWVlEd SRl met
S gy e o Aguv|Ee] A Az AR, 2, T
s AAACIA Aot 2= A5k ﬂﬂﬂaﬂﬂ‘ﬁz} SOl H&e] 7t
I HiEsEe A8urlEe] 5% 4 50 W eeRE A ok
H A 5= AEn. /\}‘ﬁ’é}ﬂlﬂgﬂfﬂ% HHE/\}‘QXH’J A7

AFAF E5E 722 AGH 2482 AEAY A IR
St Utk AAH =S A2l weAdAt A= A AAYe
H7lEHEALGA, EHEIA, FEERIA 55 A5t AEA
o AEAEEE e B A A AeAE]] SHrE AlLH
oto] A= st Qo

Hr7leAE e Hrlee 4 -%‘:&, ZH%% = i%—Er:%

A= ZoEY, dSEE JAHE=
@ H7= ALY, ® H7=E AEE

H7lE SARES Hr71Ee A5k Hﬂﬁl = X%l‘f_r gz 2HekA
U HVES &5 fEl Rk Ee e AT 7124 5
ZIEAE H AgES AsiAe AGECIA Hrles
HZol #7lE AZANM 7124 s7AFgolH 7]
T Bfshe ARl AL, AR 9 AZEYY §7HE FE2E THAAL 9
< A= Ao

oy o M oz

o do N0 o od X

ol
ok
_&

Koo 10 mo (o
L
I

o,
ﬂi 30,

ol
S

37



§ 7180 ZARE (2)

il

( IO

(% o 5

7

122 H71=9] F

@)

Bo
)
—

jo

T

Njo
iy

A7k €k, vhAle SR

Z}
A

< "™t

o &7

=1
RS

A ZAA7E A H71Ee] =H7] o

=2 4=

At

o

of Hlz4 H7|E9 HFAE| g=HE Aot WA A4S

171 9lo} &

R A9ge HYAE Bes
R L EE CER R L]

0

Xe)

4, HE AREY, FT ALEY 3=

o

k1R
=

s A

oj

Fdoltt. SAAL

L
T

5t

7 wHlEe AEE

Rlisy

38



o

ChH H7IE M2lH g
08 559 H|EAYGAE £ 15711704009, =3 -&5AA7t
8,321704&E 53.0%, SHAZEHCl 4,774704E 30.4% ZAstt.
X}xﬂ«l EA4E 1Esto] HYE SFE AYAA A Al AL - AR Y
b A4H7E 2 ASFAE - Q2H7E AYGAEY SE-A =AU

O, ofN

(2 I-4) a4} HI7|1E MUY 242 (2020F 7IF)

(R THA)
T2 £ A MEWIE MSHARKE ARQEHPIE AdHYIE  XEnYIE
FH248HA 8,321 1,945 485 3,297 1,844 750
=2t 217 5 43 78 - 91
S
iE 54 - - 32 - 22
=2t 1,536 19 580 785 - 152
eeed = 227 1 8 213 - 5
=gt 4774 44 162 4,129 - 439
AdyrlE 22 g - - - 582
£ A 15,711 2,014 1,278 8,534 2,426 1,459
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( HIHOIEHE &% FSE 2F: MY 7| ZAKE (2

AR st HTLFE A S AITY AR JAA A
A3 om 20098 11271 AFAA 20219 7347H4% S7F6HqiH 1
iU SR H7EA GA oﬂm}iﬂ H| WSk 2020900 H7 1A GA
= & 157117142 o]|F 4.1%0l siFsh= 693714vto] ZAFSAFEHS &

stsict.

=

o2

0|l

(Z IM-5) 71 S¥E M2YUN ZUHYSFZY 3 (A3H Q)

(T2l A 2 %)

W =E24 X2lY SIZ YA 5
Xg 2 X8 a4 ALY 24 HI24
2002 14 (17.3) 59 (72.8) 8 (9.9) - - - 81
2003 12 (11.7) 81 (78.6) 10 (9.7) - - - 103
2004 5 (5.00 66 (66.00 29 (29.0) - - - 100
2005 46 (33.1) 66 (47.5) 27 (19.4) - - - 139
2006 32 (18.1) 112 (63.3) 33 (18.6) - - - 177
2007 38 (17.9) 122 (57.5) 49 (23.1) 3 (1.4) - - 212
2008 59 (20.4) 158 (54.7) 70 (24.2) 2 (0.7) - - 289

2009 @ 19 (17) 31 (27.7) 29 (25.9) 2 (1.8) 14 (12.56) 17 (15.2) = 112

2010 53 (14.6) 95 (26.1) 121 (33.2) - 38 (10.4) 57 (16.7) = 364
2011 | 55 (13.8) 95 (23.8) 144 (36) - 40 (10) 66 (16.5) 400
2012 78 (18.1) 89 (20.6) 135 (31.3) - 58 (13.4) 72 (16.7) 432
2013 102 (21.3) 98 (20.4) 131 (27.3) - 74 (15.4) 75 (15.6) = 480

2014 115 (23.3) 98 (19.8) 138 (27.9)
2015 112 (22.9) 98 (20) 134 (27.3)
2016 123 (23.3) 93 (17.6) 161 (30.6)
2017 140 (25.9) 85 (15.7) 158 (29.2)
2018 162 (27.9) 97 (16.7) 171 (29.4)
2019 176 (27.1) 108 (16.6) 184 (28.4)
2020 188 (27.1) 128 (18.5) 190 (27.4)
2021 190 (25.9) 134 (18.3) 217 (29.6)
sy 719 1913 2139

= (22.6) (25.2) (28.2)

0.2) 77 (15.6) 65 (13.2) 494
(0.2) 76 (156.5) 69 (14.1) = 490
0.2) 75 (14.2) 74 (14) 527
0.2) 86 (16.9) 71 (13.1) 541
(0.2) 82 (14.1) 68 (11.7) 581
(0.2) 96 (14.8) 84 (12.9) 649
0.1) 103 (14.9) 83 (12) 693
0.1) 100 (13.6) 92 (12.5) 734

15 (0.2) 919 (12.1) 893 (11.8) 7598

1
1
1
1
1
1
1
1
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AAeFS4S w3 e Rk RAANAE W= 3 BAY
o] ZIeFgEd e 3t SHFE7E M AL 53] AdHvEe] 45 7
FEdwile] SEFEIE A S EiR(49.8%)F AARL 1
BlE&o] o 29 A F A Hrlee B¢
o 4 & ¥7] 2459 FAAQHYE ditt SAHe0] =
A o AT PASIHEST dRYot, dskeaE St Al

9] H7lE NI 44 161714x(28.6%), YEHoF 957142(16.9%),
Hopra 733714(13.0%) A 2, A H7E LueAGANA = 4tst
UHEFY S4H&0] 18.4%(747M148)% &2 Holou, o] Qo EF<M(65
M4, 15.3%), ZA-AG6M4, 13.2%), A2HAGINA, 12.0%)F 22

b

71 8AC tigt 4 vle2 e @AY AR vlwste] Eqt

(E [I-6) 4712 24-+HH 5 HIIE FAE 4% 107 Tz SYEX (2002-2021)

(S MRS 2, %)

™ H71E (N=424) X" o H71E (N=563) A4 H7IE (N=201)
J|EFHENER 150 (37.5) JIEFHSMEX 264 (46.9)  J[EFRENEX 100 (49.9)
SMIIES 78 (18.4)  fMBLUIES 161 (28.6) THHAY) 64 (31.8)
MEHENHE 77 (182)  BMEH200H 119 @1.1) THSGESHSA 39 (19.4)
FULL/B 95 177 seEsmms 108 (192 TUEIEEME 96 (129
. — SR R(HAZ)
UQH2.000 55 179y  SUHIFIIBR 491 (1790 I BE £ 19 9.5)
5 = 248
= 65 (15.3) otmL|of 95 (16.9) 7|EFEZ 12 (6.0
THE(EEHE = 7|EFEZ
e 63 (14.9) suz 87 (155 (oo duior oz 11 65
TAH M) 60 (14.2) AspeA 73 (13.0) AsHO IS 8 (4.0)
7|Ep2 R
(AT s =
Gl oga) 90132 (RN 69129 wEYROE 8 (0)
ogwn 51 (1200 TTUERLNT 67 (119 smmezms 8 @0
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( HICO|ES &% FSE 2 MY 718 ZAKE (2)

ojet AL HIZIEAYPGNAE FARE = Btk ARH7 =, A
g9 H7lEY dAH7IE AYdolAe 7R/ et S4H|&0]
AR &9 242 26.1%(490704), 39.1%(4527]4), 57%(1,10571)E 7}
T =2 HES AAFPH. ABH7 =L AY 9 HrEAA Y ARG ESR

of thgt SHvlex Z+7 32 9%(490714~), 33.9%(392714)% SH]&0| f
AT &4, A=} 2 fﬂl%ﬂwﬂOﬂ gt AFeHSgue2 AH
H7|ZA 2 JolA EF<o] 2 %(3277H¢) AL 14.0%(20974) &
%oy RAAHZ|E Higt SA¥eS WSS I3 delo]l FARE
TS Btk A FA Ht X]ﬂuﬂﬂgoﬂ% 4 H71ER HAibg
H 27t 7l 24l H4te] H$- pH7F 2.0015), #HIZA Y B+
pH7} 12.501/3¢21 AL & Hoxn o7 1—t— FAREE 3 AR EEO]
Z3E H7]1EAE A4S 2002-20219] AATASHZEAAE B pH2.00]
16.

Fl

O &
T
H
-

—‘_IZ. 08.,

N

5to] Aitoll thet E-HE2 XZH7E ALIATE 16.5%246704), AH
Q] H71E HYFA 22.2%Q257MA)E FABNESE 58 z3tsto] ARG
H &2 AR5, ol= AH 9 #H7|1E HYYPolA ANAYE 5 A&
st Z o2 AFRE B0l HAF &7 0| st Ay =A< 3t Al
distol= AR @FRAPE a5t AERBAY FE vlasd F5°1u
of Aglol 7eRgE/dEAT AP RR(F) 2 A E S HE0] 354
o7 Eoton, HlE&¢ EXH*“%A 3% F£99) 71 gt g4
£0] 207704(23.1%)2 =91 &4 A 4 S85(13.7%, 126
A A Fofed, A A 59 A EF) gt EHEo] w2

o OJ‘E E—?\iq'

_1_4

l(
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(B II-7) 712 %2 AE 5 WriE A 107 CHIT SHEE (2002-2021)
(Ef$—|: AR £, %)
=R X o Wyig PR
(N=1,489) (N=1,156) (N=1,938)
FBHEE 490 (32.9) J|EFEEYEX 452 (39.1) 7 |EfEENEX 1105 (57)
JEFZENER 389 (26.1) AAMSILIES 392 (33.9) (MG 474 (24.5)
s = TR (EHEA|
E20f 327 (22.0)  AEH BEXmE 279 (24.1) le) 287 (14.8)
7 |EFERI
. ot ol 7
Olslia 318 (21.4) or = - 261 (22.6) (L2|7+H % 157 (8.1)
T |9—+%F§ 0|5|-)
_ [
OIMIE 257 (17.3)  &M(pH2.00/8h 257 (22.2) %(%E'E—)%Hﬂ 142 (7.3)
SIAL
S ot | MBI 2RIl
(oH2.00150 246 (16.5) Lo} 211 (18.3) MelE 2XE 125 (6.4)
MBIHERN & 222 (14.9) TRV 204 (17.6) e 120 (6.2)
otLof 215 (14.4) 288 186 (16.1) MEloYlE 76 (3.9)
4 7 |EERI
(A MELTIRF | 209 (14.0) Q2|74+ % 165 (14.3) MelYR0lE 71 3.7)
O 4H) 0lah)
E_E_'f a
EEE iyl
ZM 205 (13.8) Eve) 158 (13.7) e 60 (3.1)
JEIIERIE)

(B 1-8) HISTHYR MU% 3 HYIZ ¥ 49l 107 CHIZ SHST (2008-2021)
(T2 A =+, %)
HIZ4 (N=898) 2% (N=919)
7| EFE4ET 230 (25.8) MelHEXIL & 480 (52.2)
MIIEHEZL & 149 (16.7) J|EFEEEET 199 (21.7)
A Y) 119 (13.3) ord =t RVl 151 (16.4)
FASIIER 106 (11.9) Hdtai 126 (13.7)
7|ERRN (R2FH1 % 0[5t 104 (11.6) 888 126 (13.7)
7|EHRET 103 (11.5) 22T ¥ 0jAE) 118 (12.8)

Yt 3 O FURRE 4 (8.3) bt 116 (12.6)
O|M3tE|ElS 382 gHH(pH2.00[5) 107 (11.6)
MeUR0)E 9 (6.6) O|M3tE|EHs 0 (9.8

g 2 1 2eRE 5 (6.2) EZ0 7 (9.5)
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( HICO|ES &% FSE 2 MY 718 ZAKE (2)

2001-20217kA] Wiy Ea A2l RadAr & EFERROIEd,

13-, 9 %ogrﬂs =, 25 T 332 ST 4IA

35
4.5~5%01W E?J%iiﬂl%%ﬂ(mﬂ% 4.7%), WA (43714, 5.0%), A€
(68714, 4.6%)2 35ttt gt AFH7E S GolAd= AgH
i3t 242 S5 AFAAIE 29704(6.8%) AL HASHE 16714(3.8%)0
A% S5t A-H7E9 73% Y 2 APy EFolA I

519 A= =28, =3 *2e HZTH
Now s R Wmel A W W o wy  sEs  a3a
%) (N=424) (N=563) (N=201) (N=1489 (N=1,156) (N=1,938)  (N=15) (N=898)  (N=919
EZ|IEZ=2
2oz 1024  12@21) - 70 4.7) 12 (1) 503 167 10 (1.1) 303
1,3-5Ef
cjol - 4(0.7) - 403 - - - - _
EHIHl 16 38 = 20 (3.0) - 7460 2421 10.1) 10.1) 12 (1.3
E?ﬁfa' 604 269 - 000 B 402 8E®@I - 404
AE 968 2167) - 8@§ B2 10) - B 708
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1,3-FEHdY] SAHAAA 71 4F 7] "ol 1,3
o}ﬂ U 2] el Eyy g GoQlAR] ETER 2o g, Hixd, E%%_‘rﬂé]
2gldo] it 24 A0S 2002WHE 20219714 =
O‘EOM HE0 Xﬂﬂlé}a’it}

=L} glﬂﬂ H]—o]—‘:' :1_

_llN'

A
47122 50%°1 23

Zojgdd, WA, 1,3-Fedel, z5d tﬂfﬂE, Ao figt 5]87|&2 (&
>F k. ZF GefQlAtef tiste] &3 Adt 2002V H-E 2021¥7HA] FY
s:‘i}%‘—é%% TS AR FollA 1,3- EM?*_L AEEH, ZEYH 5| =0 of
PAE LT H 527&9 50%s 2Tt AFGALS A

AZE YA CIAIZE &34
HHSE di Pt SEstY RSHQIX} (TWA) (STEL)

ppm ppm
X (Benzene; 71-43-2) 0.5 2.5
1,3-52EtC|2l (1,3-Butadiene; 9 10
106-99-0)
AE[ (Styrene; 100-42-5) 20 40
E2|ZZZ0 €l (Trichloroethylene; 10 25
79-01-6)
ZE2UHG|E (Formaldehyde; 50 —00-0) 0.3

MO AR AR [ 19]
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( HICO|ES &% FSE 2 MY 718 ZAKE (2)

EZZERogH AL 5719 ARoA 587129 50%E IS
tﬂ T 3 AAGAOA SAE A0 R 2008~20094¢ ASH7o] AF =
54041:} 2008-20094¢ FAl AR R H7| A AL A=E

gt A3 s AFFARZ 20000l S17HE SUAYAILE AZFAH T 5

X% AL R T-EAEE BRota It

_|°l' uﬁ _IIN

2001 2002 2003 2004 2005 2006 2007 2008 20039 2010 2011 2012 2015 2014 2015 2016 2017 2018 2019 2020 2021 2022

=
i

[0 m-4] E2SZ202H HAAAZH AU FM(ER: ppm)
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A9 39 5871%2 50% &3] 0.25ppmS FE AlgE HA 9117
AR F 1570 ARE 8719 FAA A SHEAL I F 2702 AA°NA
O A=E A5t o] F A F ¢ X2 #HeA d AL of=
AAZ 2009¢ AHE71(0.34ppm)2F 20199 314F71(0.40ppm, 0.39ppm)°ll
SA4k0] 50%FrT= 2ot UHA] o AA 3 w4 9 H8GE
75l AGAAZA 2007~2010¢0] ZAA 0.31~0.36ppmO] ALt
201490 0.54ppmlZ 7|EXE A= 4%kl A= ol= Zl?ﬁuﬂﬂg
A2 AA AT FETAHNA 0.54ppmo] SAHEJT (THII-5).

ri 1~>

0.22 -
0.2 noq - 22
R | LY Al

gis &

[28 Im-5] #IW XASAAZY 2|22 FMI(EH: ppm)
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( HIHOIEIS 8% FSE 2F: AY 718 HAKE ()

r

(B II-11) Hojg 23, M2, AU AEH ZAAAZHZA

e DI BEAE NZOIEBESE (291 ppm)’ o
N (N' MEEZ BEIER JBEE B9+ HRE AWRt o S T
Ealzzz0l HEARO H4 SHU1.00.E-00)2 1/2 U=5.00.6-07)0R ‘2 U ‘ASADIY, 02 X¥ 5 £
S ] 82 18 0.3759 1.4130 1.E-05  5.00.E-07 5.E-07 9.6493 5.E-07 0.2897  4.4431
x 2 271 48 0.1801 0.8355 5.E-06  5.00.E-07 5.E-07 5.7736 5.E-07 0.1688  0.5528 5.4256
WiFsS 23 12 0.5491 0.9658 7.E-04 0.05270 0.0100 3.3381 0.9764 2.4955  3.3231
TR 376 78 0.2454 1.0005 8.E-06  5.00.E-07 5.E-07 9.6493 5.E-07 0.3027 1.1080 5.4015
oz ZEARO H4 EHz (=1.00.6-00)2] 1/2 % (<0.00005)22 ‘EHE U B, 0 X& 5 2A
328 308 38 0.01418  0.05577 @ 0.00012 = 0.00005 0.00005 = 0.53840 @ 0.00005  0.0218 @ 0.1304 0.3812
NE 584 82 0.01840 0.06017 @ 0.00014  0.00005 0.00005 | 0.44360 0.00005 = 0.0557 0.1613 0.3385
WiFs 24 2 0.01725 0.08311 @ 0.00009  0.00005 0.00005 = 0.40740 0.00005 = 0.0027 0.3069 0.3069
TR 911 122 0.01697  0.05942 @ 0.00013  0.00005 0.00005 @ 0.53840 0.00005 0.03569 0.1462 0.3398
EEo5|c t B0 F4 ZHYU=1.00.E-06)2 1/2 A5.00E-07)02 ‘B#E U AZWAOR, 0 K& 5 24
328t 106 60 0.0072 0.0159 0.0001 0.0025 5.E-07 0.1381 0.0080 0.0162 0.0304 0.1319
SE 286 238 0.0120 0.0174 0.0014 0.0057 5.E-07 0.1080 0.0149 0.0358 = 0.0493 0.1055
WK 6 6 0.0093 0.0085 0.0066 0.0047 0.0032 0.0222 0.0189 0.0189  0.0189 0.0189
TR 398 304 0.0107 0.0170 0.0007 0.0050 5.E-07 0.1381 0.0126 0.0312  0.0476 0.1055
A ZEARS H4 SHU=0.001)2 1/2 A=00005)02 ‘EHE U AZIALLY, 0'S X2 & 24
328 248 16 0.0206 0.1051 0.0007 0.0005 0.0005 0.9674 0.0005 0.0005 = 0.1334 0.7801
K2 356 58 0.0603 0.3050 0.0013 0.0005 0.0005 4.7170 0.0005 0.0928 0.3633 1.3049
WK 73 6 0.0125 0.0493 0.0008 0.0005 0.0005 0.2940 0.0005 0.0005 @ 0.1456 0.1456
TR 677 80 0.0406 0.2315 0.0010 0.0005 0.0005 4.7170 0.0005 0.0550 0.2037 0.8144

TERZL 2HE Y YESHAOIRY, 02 Mt A=+
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(E M-11)2 HAZEAH=Z LAY steFdel e #HEdy dgad [l
A9 SHEEE BER 3R Z}EOM. Aregde VIR ETERR
AEdY] SHYTEE=7T 7HE =UE 45 dEANYLE 0.55(+0.97)ppm
oz SAXNA W A= ]dol 4 0.38(-_|‘1.41)ppm, 0.18(£0.84)ppm}
Hluste] w2 A HAirh

(1 ppm)
P €0.001
P?=0.011
P {0.001
0.6000
G.5000
0.4000 0.3759
0.3000
0.2000
01000
0.0000

=E2 Bl HZ A

[13 I1-6] 5t¢l AEE ELSEZ2UEY ARVISEZ Hlw

P' Kruskal wallis Z%, P? Bonferoni AlEZH
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( HICO|ES &% FSE 2 MY 718 ZAKE (2)

P ={).598

0.0200

00184
00172

0.0180
40160

0.0142

00140
0.0120
0.0100
0.0080
0.0060
G.004¢0
0.0020

0.0600

HE W

[O% m-7] 5t YBE HH AZIFSEH Hl

’I .
P' Kruskal wallis ZH&

Ao - st FF Rl wE AR ET xR Zolg Holx] ¢
2 W, ZEAYs|sel AHAS AL HYE SY2NA(EELH 8=
0.007ppm; AHHA 0.02ppm)# H|wste] A Y(ZELHSIE 0.06ppm;
2~E# 0.06ppm)olA BAZHCE FooHA w7t w2 AL FRIT 5 9l
At (E9: ppm)
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P =0.001

0.5140
o.012C
G.070C
2.008C
C.0080
£.0040
C.002G

$.0000

[12 m-8]

P1<0.001

[eReFiss]
0.0600
C.050C
0.0400
C.0300
2.020C
2.010C

2.000C

P2 <0.001

S.0072

ST

x|

G.00S93

SI= XY 28

of¢l HEE EELLHSIE AMZVISET H|w

P! Kruskal wallis

0.02¢6

o.0803

el

A, P? Bonferoni AlE

(&2 ppm)

Q0125

o 2 FHM

[28 Im-9] 5l UBE AEH AZPVISEZ Hlu

P! Kruskal wallis

a3,

P2 Bonferoni At&H4

3

a3
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( HICO|ES &% FSE 2 MY 718 ZAKE (2)

Ho

(3) MAHSIZAL Al HE

J

7h 22X HSIZAL ALY

_‘_T'_

AU o

PRI 222 HUiEQlth & A EFolA ZAstolA Y Wl
] el

AL

2}
ATHAL FAE AT ZH7It s A & AS
5

AZI17HA19] 717k0] Zrob Aol tigt A7 FSoittal HUHE AR
fox]

A1 248 £ HIAATAERY A{FE PAets dAY HESAE
ot S2AE 350-500 To] =8t ggoz IHAAGE
AZ ARIHAIECR didstel= AEE o83t Aot FA| dEA=
HEHAHE 35019 @AY & PBFE FE5t0] ARkl A= A
of Zot H7|ok= &S oAt HH8(1998)Y] AtolA &% HE
A9 JEofof s AFH FHAE 5 WA FRo] 8.21~17.96%= 7N
589 A LYY 7718419 B4 WA o tigk f1EAdol AT

B7TE A
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(E M-12) HIIEX2] X 22 AR

KT il i
ik ol " % | ® o
il AT w| [T X ] o 5
. =3 rio | = < =y ol q
RO B - DY | R DI
= — = T
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= < = oa |20 = | B ol
x = Ho o= Of
Z0 L_||_._ 8o 8o : R
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S _ K
m_m u..m ol % oo oo |ofo
28 D oo |l oln
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S |3 S S |38 88| 8 |o
— LID n
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2 ~ . = &
Mo > |K= ooy |= o CIE
< e |1GE 2T |& RN e
5 K = IS =l 2 0 o | |20
oll Ha | mm| 2|5 o o | Ko| 3" L
or ur = X0| o = | X RIS ) =0
o |0 Ko R op & | O 7 | i) X =RE0s 9Pz
= |anol K <F OF [T 20| ) & | & 20 |el <o Ko 29
= <+ & T U | X 5| m £5| b 4| KT K B EOUETE
N S 1 1 o LR T o e
= X0 ]| K ol N <k 0 = w____w N
< RIS o | o 2l W E| S (<5
o 0 |l N T e
= TR0 == B |4 B |
S % ENE Ho <k K| Ho
a1 W= | g g0 S
Ed N ' | = 3%
=3 = = < ¢
__wo.-__ =]
~ e « I el e
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( HICO|ES &% FSE 2 MY 718 ZAKE (2)

L) TITHSESIEAL At

AP H A ATFYNA 2001WH 20024¥0] 3Tt 7| EA T AFAAS
o s HadstrAt =3 it 2001d 0= H7 [ S Aol A
LA §4 25508 AHE 22EARTS e 355a% 2 4
B8 w21 59 AAE st 200249 RAF= 20014 109 &
d, H7ESMA YA 224 5HolA TS 5470 B R I
< ¥o7]= A718AE Y, HYExEomE, ot EctmE | HE
Y ofdl 5)E FAHLE H7E FUAYAE WIoE ZAE S35t H
Atk olAH Ao AHollA FPEH A FHESS HF 2R 3 AH]
ZAPE S AL 1T 4 Ao

o[t ARARAL 1L = AR S 94 3R A =AY

200240] 17740 et Gjstzat Ant RIADE Helsorka s At
2o}, 2011). 1714 94 % 9= WIIE@DL WD)e HFs
o A%, 37 & 47184 =25
250l Al AR AAANZAT E, HI BN T} L& 2EHE A
B8 AR AT F 1370400 dstod (I M-13)9} 2ol Hs%
o}

AATASAL FoflpER 2aa A 5F JolA AR FYshs
U LE5EE BUISI e, AGAlREE IR %—%’6}%5}. 54 W =4
o uj

Ldalil A3 g, Benzene, oF 222U EY, 54 € o-, m-, p-

—

N

ZELHS|IE, qudEFom|EQT. 57 5 #718Al tigt &4

7§7, LAk 7|5t o] 0.1ppm(HH: 0-14.5ppm), F3tHE AL 7]
Appm(E8E: 0-3.5ppm), Benzene 7|5tE+0] 0.04ppm(HY:
0-0.4ppm), oIZEEYEHL 7|stE o] 0.6ppm(HH: 0.1-14.4ppm),
EZL 7I5HgE+0] 0.5ppm(H¥: 0-32.7ppm), Formaldehydex 7|58+
] 0.1ppm(d¢): 0-0.4ppm), HHIHEFOH|EE 7]5HE o] Oppm(H4:

l‘lJOoEL
I~

®)

1) 2002 H7|E HStRAF HI1lA]
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0-3.8ppm)2.2 ¥t oZ LZ7|FE w|qt 01‘/} olYURYUELL I =4
ol w&7|&9 7v] Zilotqct. wWlAe] A9 HEHE st ArGAl
A 1t F4o1A 0.4ppm (A 1&ks ‘?ﬂﬂl L=7|& 0.5ppm)o.&E
71 =9t

(B 1M-13) H7|2%2] AIGEE 137HA ZAAL| (AIOPME %181 20021)

At o= % 2| CHAF |2 x
e A5 2|0 H213H
oo
P2t XIYHIIZ B2 A2l 7|2 ==
P-Ut UIYIE B2 H2lY ASHT7 |2 =
POt UHIYIZ B2 2P US| 2 =
NZHIIZ 52 M2l
P2t uyIE B¢t Y AS XFHYIE, eumyiE A7 2 ofE
H2/e)
U NY HY|12 B2H-AS = =
Poob ST Lae © ABHYIE, wemriE Az g ofy
P-tt  XIFHIIZ B2 X2l REH7|2 s
P-At UgHRIY T2 E7H X2 AEH7|2 g
P-0h  XIYH7IZ B7F X2l AEH7I2 THes
Ah XY W72 B2 HE o = e
At ST e o NEWIE, QumiE qEs, oy
=
L YRR W2 ETAE A7}, W28
-zt =S S xEmyE, gumrie T
H2/g) ° = e
Pt XFH7IZ B2 MY AEH7|2 e
Ush XY WIS BT EB =
P-Et Mol o ABEIIE, dumHriE Az oy
Ust- XY W12 57
P AEY, AP Wol2 AT XIFHYIE, LumHriE A2 Oy
H2/e)
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| o wge 2se oo

AN
=T

S
—
T,

9 2 o-28AL AEEA got k=
el 9% BE w37|E vjEro|gic.

al EX{
=1 O

=

=EAZ

(B M-14) AE P-LI9 371 & |7I18A
(EHl:ppm)

sfet=3

p-24 m-34
2l

P |

g

o-3A!
4 =Eofo=

0.0063ppm ©J3s}, gHEdEZEFotu|= 0.0917ppm ©]dto]1L
H7} diAdolud

MHA

CH=E

s El 2l
BSME wn ﬁi;? gz P2
== ad

ND ND

=Tt
0.2672 0.2819 0.0075 ND
ND

ND ND
ND

0.1998 0.3337 0.0841 0.1824 ND
50 100

a2z 2H
50 0.5 2

ND

0.1570 0.1855

ND

ND
0.0063

100

ND ND

ND ND

ND  0.0917

100 10

7|ZE(ppm)
H: JHQIN=; ND= ZAZsH0|2H(Not Detected)

Xy}
o
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@ AMEHE P-Lt

vt 7E S0AT D FHSHIAZA HHdeA], HFE8TF, HA,
HE5A 52 AEATAY AZREA aZbsto] ARty -8k 7]
2 B — 13} A4 — 23 A4 — {d By - d4g JJAFA —
A7) AAZA] — F2AE — A48 JAGA] - d7E 59 35S AA
AddE. AA}H =54 S dFoNA HrES 7532 high-car
) A7 E Aot L2A D 2ZAqA ARl 2 AZ4EE A=
579 ZEAE YR 7|84 ¥ &4 IEESE S5

A A= Ay} @A 0.2672ppm ©JsH #HA 0.0327ppm ©]5},
p-FAE 0.0014ppm ©°]5}, m-FA 0.0120ppm ©°J3}, o-ZA& 0.0043ppm
oI5}, gHdxFoH|E 0.0437ppm ©J5}, ZFLHS|E 0.0274-0.1611ppm

AL Ao Ed, olad2YEY, ERUA2 HAEHA ¥oF =&F Bt

ddeIRdd #7184 H 54 = 105 BF =27]1F vToIdH.

(B W-15) AR P-LIe| 27| & S7ISH 2 57X S8 845

EESE (H9:ppm)
- - oz =l CIHIE!

qY mww @mel . a02 . p-3d mo3M o3y JIT mEw
= —_—

Z= 02672 ND  ND ND  ND 00014 0.0120 0.0043 -  0.1611

H7|=

I 00020 N ND ND ND  ND  ND  ND - 0.0472

AZ

iraf” ND ND 00327 ND ND ND ND ND ND -

R

omom NO ND ND ND ND ND ND ND - 00274

3ol g

ioboy ND ND ND O ND ND ND ND ND 00437 -

T12-=4

S8TET 50 50 05 2 50 100 100 100 10 03

71&E(ppm)

ZXuiH: JQIAIR; ND= Z&5H 0|2 (Not Detected)
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—
II
_n:
=)
m
T
m|o|-
r.°.!
FJ
I
m
Ho
02
>
5]
0z
N
=
=l
Hu

. AR AT 52 24=0A a4AE . eH-2ubd w2
P
1=

A
BE - QUYIE BY — AARERAATL) — U4

- a - O ]
Semi-Dry Scrubber(SDR) %38 — 7] JXE4A] — 7|%4=E 59 34
AA A2H}. A} HESAO HAY 2GANA A2 U IS 45}

SIS Aejste 479 DEAE o 97184 U 5% oelEw

al
o =Asl9t}y 9% =7 \:H/\}ge % EZSYH S =9 0.0353-0.0831ppm
FEoR ASHJL YA BT HAEEHA U

(2 T-16) MYF P-Cie| 37| 5 Q718K X 54 S3ISY 54

h:’_eAx

to =T
E}‘ﬁ (o 5 []-" OI‘H_E"E ( I ppm;_ H_AI HAI
= = p—=2 m- o— o
sl 22y S LIEE"-E' SF T = %_IE ZEAGHISIE?

e AN,
AZHH A2 ND ND ND ND ND ND ND ND 0.0763
g 2% ND ND ND ND ND ND ND ND 0.0389

AZtE2
SR(REA) ND ND ND ND ND ND ND ND 0.0353
32 2H,
AZHY M2 ND ND ND ND ND ND ND ND 0.0831

HAAA! ND ND ND ND ND ND ND ND 0.0371
J2L_=4
J‘,‘ii°T 50 50 0.5 2 50 100 100 100 0.3?
71Z&(ppm)

I
oz
0%
%

D JHQIANE; ND= AE3HH0|2H(Not Detected)
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diterlE S 2 HSAT AR Hd9 HA

o] w7t w771-8A, H

g,

S}
H

ol
=

2oJA Y

"
Z

oA A=t

T

_,AO
™

A

A7 - ARt 7=

of 3 HAGH — 33 71

25

TRAA (G — d71

A - drte7 s B — 242(AHEA) —

b g

el

=]

AAHA) —~ 471

Al
a
~]

2>
=]

A=ldd. ®

) — 37 A FARA — 43

=
Yol

H

A7 AIZA—~ 7]

otof A =gttt

2 4t

o
XO

T

AHA o

M= 224 493 2991

k]

= O
TAEE %

<

2 &4 4

%l

0.1989ppm©°| AEE 3.

|

]

)

Ao A ZELT
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( HHOIEE &#E

71 ZARE (2

(B IM-17) A& P-2te] 37| & R718H ¥ EH Sl&gd a5
LE=aF
xto1 (E2l:ppm)
= oo SIS W p—3 m-3A o-34& CHEX ZESM|
=EEY g W ey RN Lw @ a somz s
Azt2 )
©msy ND ND ND  ND 00134 ND 00012 ND 0.1103
Azt2 )
sy N ND ND ND  ND ND 0.0038 ND  ND
Azt2 )
@ssy ND ND ND  ND 00084 ND 0.0007 ND 0.0145
Azt2 )
Gamsy N ND ND  ND 03362 ND 0.0171 ND 0.0670
orFTa ND ND ND ND ND ND ND ND 00070 -
L7 I2(Ed
wojxe 00338 ND  ND 02877 ND ND ND 00312 01142 -
H7|2(=Y
A ';,(;D) ND ND ND ND 00314 ND 00082 ND ND -
Azt2 4 ND ND ND ND ND ND ND  ND - 0.0606
orFT2 ND ND ND 0.1355 0.0403 ND 0.0104 0.0046 -  0.1989
1 B CE ND ND ND ND ND ND ND ND - -
2% 2= ND ND ND ND ND ND ND ND  ND -
72 28 ND 00601 ND 02364 ND ND ND 00136 -  0.0762
AZF
La= ND ND ND ND ND ND ND ND - 0.0536
bCI)EYUR
_+_7|' S
ﬁi(‘p’i) ND ND 01094 ND ND ND ND ND ND -
pushers
TIKL-=H
48=5T 5 50 05 2 50 100 100 100 10 03
7|=(ppm)
ZH-EE: JHOIAIE; ND= ZE3HH0|2(Not Detected)
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® Ay P-0Ot
duk- A wHrE - 2E ARde R WAt B HIZE, H, HRr1E
; 5 =

A, GG, gLy, HEJE 9 =5t wseF, PCB o 7

AFSF S5 B 27E Gl Hofshs SHAY ZEA 129 He =
77184 R 54 setEdE S5t S4 A3, =9El4 0.3323ppm
ols}, dgtH|Ed 3.5927ppm ©|s}, WA 0.0291ppm ©Js}, ot AEEHE
14.3868ppm ©J3}, EF9 4.9771ppm ©|5}, p-ZAH 0.4666ppm ©|
5F, m-ZAd 0.6024ppm ©l5}, o-ZAH 0.3350ppm ©]5}, HYHE xS0}
.0185ppm ©]3}, ZELH S| = 0.1292ppm °J3t2 =&5F H71 4

0
Hol9d 97184 2 B4 sheted 3 ojad Ede w3758 A1

e

W) 2IHAL, A 95 BE 1E7E nlgoldtt

~J
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Y 7|8 ZAIXIZ (2)

125 ASE 2: A}

P-Ote] 371 &
SHEE E4F (ppm)

5|=

Cim 2 ST

p-3A m-IA

==
I

LEZ
ND
ND
ND
ND
ND
ND

=0

=

=

0.0104  0.1181

ND

ND
0.0235

ND
ND

ND
ND

ND
ND 0.0778
ND
ND
ND
ND

0.0291

ND
ND
ND
0.2055
ND
0.0179
ND
ND
ND

0.0107
ND
ND
2.9370
0.2631
0.5292
ND
ND
ND

0.0256
ND
0.4936
0.0217
0.1690
ND
ND
ND

ND
ND
ND
0.0074
0.0081
0.3323
ND
ND
ND

0.0290

1.1239
ND

ND
ND
ND
ND

0.2203
0.0641
0.0990
0.0189
0.0624

T2
ND

ND
ND
ND

1.5983 0.0509 0.1306

ND

ND ND
0.1664

0.0358
0.0270
0.0383

0.4666

ND
ND

ND

ND 0.0265 ND
ND 0.1544

ND

ND ND
12.7227 4.1832 ND

14.3868

3.6927 ND

1.8269

0.1178
0.1027

ND 4.9771

0.0234 1.2086 ND 8.2209 2.0319 0.2312
ND 0.0644 ND ND ND ND

50 100

50 50 0.5

S0t0=

0.1459
ND
ND
ND

0.0968

0.6024

ND

ND

ND

ND
ND

ND

ND

ND
0.0248 N

0.0153

0.2710 0.0185

0.3350

0.1720

ND

100 100

0.0524
0.0669
0.0645

0.0487

0.

0.0126

D

1292

0.0469

ND

0.

10

0481

0.0797

ND

0.0849

0.3

(ppm)
a: JHQIAE; b: X|YA|Z; ND: Z#&5H4 0ot
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® ArEE P-Ht

AdH7 & SUAAYFLE WY HFf(FE HEEHE A9sSTF 2 o2
A a0 Al 4TS HOR Helaith

H5 A - #5088 - B8 SE/55) — 1A BAGH — B
A 22 T/ 55— 24 FA(EH) — ELHBA 8/55) — 32 FA|
@WeER)e YL AL

A E S BF H FARY B 22X 492 2= 77184
1 EX JelERS 24519t AdsE=4 4
A3 Ed 0.0484ppm ©J5t, 59 0.2150ppm °Js}, p-ZAd 0.0073ppm
ols}, m-2A1E 0.0273ppm ©l5}, 0-2AF 0.0199ppm olakol YT HA,
ol FEEYEY Y HHEdEFoM|EE HEHA ot kE54E B7F Ao
AE 77184 2 EFIeEE 9% BT =SV v|vho|qiH.

(B M-19) Al P-tio| 27| & QIISH U 53 82T LE4E

FAMEE =F (ppm)

Xt 5 oI=Z= oo &

=] corsl A = p_ﬂJLI m-34 o-3Al =
- Clbsl! LIE £E29i = = = =

a  oga B8 SIS ESE T gt g SO

E =

He ZAF 0.7801  ND ND ND  0.0892 0.0073 0.0273 0.0137 ND
B~ M2 0.2241 0.0484 ND ND ND ND ND  0.0068 ND
By 715 0.2070 0.0159  ND ND 0.0700 0.0047 ND 0.0199 ND
o B 1.0623 0.0422 ND ND  0.2150 0.0061 ND ND ND
2 HEEP ND ND ND ND ND ND ND ND ND
Ol2 HHIEP 0.1741 ND ND ND ND ND ND ND ND

50 50 0.5 2 50 100 100 100 10

71&(ppm)
a: JHOINZ; b: K|YA|Z; ND: AS5t4 0|gt
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( HICO|ES &% FSE 2 MY 718 ZAKE (2)

@ N P-Al
k-2 Hrle SAAE AR HEHS AT HeEl=R) A~

¥ = BAA A E - HE=d 9447“} - 714 — 2" AlF - 25 2
ST — UF A2 9 2F — 77 AE — 9F 2EAE - 23 AA
- 2 - A% - 97 A% - AERA - JFTAA 55 AA S5t
ZAASE S 49 Hed ABAY T 2EA 98BS R 77184
4 54 eEEE SAs6

AALP5H 2, Y94 2.9365ppm ©lsh, HSHER 1.7333ppm
ola}, ¥WlAl 0.2955ppm ©°|st, o}EZURUEY (0.2074ppm °lst, EF4

32.6908ppm ©J5}, p-ZAA 0.6096ppm ©°Jd}, o-ZAA 0.4879ppm ©]
St HuEZFo = 0.0722ppm ©l5to| AL, m-IAAS HEEA ot
L3 B7F diAoIlE 77184 B4 detEd 9% BT =gV 1
‘:30104‘:} J8y & A0 WA e 0.2955ppmlE kET|E
B 58% ol oH, =5 Qo= A, dF5Aol 24 ARte s
Al lt%o] ZHl= .

=)
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. o7 2n
(B 11-20) AR P-Ae] 27| 5 27180 ¥ SY A2 £E4E
RAMEE LEFE (ppm)
PN o
_ _ NEEER CyaRs
T eoue oz wn DRSS pm neasy odsa 0ol
MIEF 21090  0.0622 ND ND  21.9192 ND ND ND ND
=ZF 09332 05216  0.1418 0.2074 ND ND ND ND ND
E3 M ()7 13010 0.0495  0.0115 ND | 224783 ND ND ND ND
MIEF ND 0.0409 0.1118 ND ND ND ND ND 0.0312
o g 01237 17333 ND ND ND ND ND 0.0391 ND
& 06842 02433 @ 0.0142 ND ND 0.6096 ND 04879 ND
o &¢F 1.8863  0.0780  0.0204 ND 151543 ND ND 0.0355 = 0.0126
=57 0.9992 ND 0.2955 ND 326908 ND ND ND ND
0 g 04870  0.0650 ND ND ND ND ND 0.0094 ND
2E ME| 2 14204 06018 0.0129 ND 193299 0.1114 ND 0.0225 ND
AR MAEP 26483 01323  0.1277 ND ND 0.6014 ND 0.07% = 0.0722
EAFMEES 27384 00950  0.0491 ND 320003 ND ND 0.0331  0.0145
Q712K B85 29365 ND 00281 ND 150801 ND  ND 00144  ND
1Lz
7(ppm) 50 50 0.5 2 50 100 100 100 10
a: IQIAIZ: b: XISAIZ: ND: Z&3 /et
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AEE P-Ot

AQH7E AP E HEdS St ATt AT HEdgS A
H— Y&E2 1322 FY — 2HE) E 9% ARleE Ad—~ 7t
d— X — ] 5= AA TEE A4t HEHY YWEERl Ha+=
HESIAHE A1 A2ttt AdSd 549 48 @ AdE 682 A
o=z f718A € &4 EAS ST AdESE A 1Y
At 14.5447ppm °lsf, HsiEd 2.0138ppm °Js}, #IA 0.4154ppm

lppme| i’

b
EFQ, p-aAdA, m-IAHA, o-3AH, YyudEFotutEes HEHA &
of L&4E F7F tdoIdd §718A4 4 EARSEHEE 105 BEF &7
Sl L] e L R A= L = b e AR L P B 0.4154ppm, °ot2¥
EYEHo| 1.1088ppm FA4Ho] 1&F =E7|EY 4 80%, 55%T%

o WY LEsZFo] &L W olgith

ld

p—=34 m-3 oI OHER ZEAUM

A wa oA somE siE
HMRIMA 145447  ND 0.2725 ND ND ND ND ND ND -
CEod 0.0263 2.0138 0.4033 0.1468 ND ND ND ND ND -
CEoRd | 0.0371 ND 0.4154 1.1088 ND ND ND ND ND -
FENA  0.0187 0.0197 0.0512 ND ND ND ND ND ND -
OFEAMIA ND 0.0525 0.0303 ND ND ND ND ND ND -

= AM& 00133 ND 0.0086 ND ND ND ND ND - 0.0711

2Lz
71&(ppm)

=Xt JH0IAZ; ND= ZE35HA 0|2 Not Detected)

50 50 0.5 2 50 100 100 100 10 0.3
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A FF AHJAE LR HFE L4=200A A6

w7
I m 9‘
ofo
ol
v

o3
&
N
o
Jo
b
M

(A Hr7E2 ) - A=A HA)—~
A ARAZA] — o3} YARA] — 7] FE5h= TF
4= Ad— fFag— S - AAY oy — 9
S &l FAst YERFE L AASHESHFY A &7
J2tdoll Hojst= L=A 78S A E {7184 2 &4
FSAtt.

A&A A, =T34 0.0534ppm ©|5t, I Ed 2.2887ppm
.0196ppm ©J35}, &2l 13.0694ppm ©l5}, p-ZAd 6.3031ppm
o3t, m-Z A 12.2313ppm ©J3t, o-ZA= 4.7133ppm ©|3}, HHEX
EoM = 0.0606ppm ©J5t, Formaldehyde 0.2769ppm °]slo]}aL, of=2
dEUEHZ ASHA ¥o k=2 B7F gl 77184 ¥ 543t

SHEA 105 5% w27]F vldto]ich
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o
=
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et
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o
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—
ol
2%
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do
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( HICO|ES &% FSE 2 MY 718 ZAKE (2)

(B M-22) MIF P-Ri2l 37| 5 97IZH ¥ 58 32 =54

MHA

SHSE LE4HF (ppm)

S =EVE (LT
LE

r=
=

r
(Ui

ooy P-3H m-34 o-34 CH2E ZSUT
TTowodod BomE 3=

OfE&E2f  ND 00778 ND ND ND ND ND ND ND -
aZf ND 00656 @ ND ND ND 02841 07027 0.2202 - 0.0914
EESSE ND ND ND ND 05092 00730 ND ND - 0.1443

=N 00015 ND ND ND ND ND ND ND ND -

A ZE RS ND 01168 ND ND ND  0.0577 01780 0.03%% - 0.1253
aZf ND 02105 ND ND 1.1482 | 0.7945 17702 0.61%5 - 0.1092
e 0.0534 03423 ND ND 07458 @ 0.6468 1.3733 0.4949 - 0.0202

o7 00529 02145  ND ND 1.8136 | 1.2673 26833 0.9947 0.0606 -

ND ND ND ND ND ND ND ND ND -

00080 22887 00196 ND 130694 63031 122313 4.7133 - 0.2769

2| &b ND 00407 ND ND ND 03303 07894 0.2022 - 0.0119

1gLSH

5 5 .5 2 5 1 1 1 1 )
71Z(ppm) 0 0 0 0 00 00 00 0 0.3

a: JHCIANZ; b X|YA|Z; ND: AS5tA 0|t
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AR P-Xt
AduH-A4 HrlE HSAYY, dutrlE SUHAYAEED), AFH =
DAY AAEE)LE HF, #H-F7718A, H
B2 &Y st JA dmra=E Al 7hset Hi= AR AR
22/ AR AZE T — AAY JAIFA] — 4
gt AP H)— AR (FAD)— W02 82 AT A dER=E
Aol 7kt A Hi= FEd — SLEA) — SFoto] Ak, &
Ao AZbsto] Wittt ZASbAEA ol AL AZHZQo] Folsls I8
A 78E LR 7784 2 54 SeEES ST

AAE = A3, =LA 0.1313ppm ©J5f, #Al 0.0163ppm ©]3},
olmzdZYEH 0.1067ppm ©J3t, p-ZAHA 0.0283ppm ©]5}, m-ZAH
0.1389ppm ©J5}, YHEESolu= 3.7642ppm ©|3}, Formaldehyde
0.0878ppm ©Jsto]al At EH, EFA, o-FAAL HEHA Yo}
ST B7F deldd 77184 9 S dekEd 10% BF =27 v

> N oy

ol E7]E U]“POIO*OL} o] SHH A& AlEes AGAERR =
AT S8 A2z, AR P-AolAe EFAEY A HARAA
7bd FH A 77184 }% JE Ao A RolME HEHA FUTH.
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( HEO|EE 283t FSE

(B M-23) NQF P-R2| 27| & 97188 2 53

=g X2

A=

=

== poll

IELSH
71&(ppm)

ey S
ND ND
0.0768 ND
0.1313 ND
0.0393 ND
0.0505 ND
0.0527 ND
ND ND
ND ND
ND ND
50 50

RAMEE E+F (ppm)

JECTI.
LEz =7° A

ND ND ND ND
ND ND ND ND

ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND

ND ND ND ND

ND ND ND ND

0.0163 0.1067 ND  0.0283 0.1389

2|

ND

ND

ND

ND

ND

ND

ND

ND

0.5 2 50 100 100

p—34 | m-34| o3&

2|

ND

ND

ND
ND
ND
ND

ND

ND

ND

100

CHEE IS

E0IE  5lE

ND -
- 0.0878
ND -
- 0.0445
- 0.0802
ND -
ND -
ND -
3.7642 -
10 0.3

a: MRINZ; b: X|FA|IZ; ND: ZE&35HA O|gt
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@ AEHE P-7t

AQH7= SUHAYYLE {7 &AE HHgdEFomE =8&Ho= A
ARttt HR5718A4 A — 12 55 — 12 SH(500torr, 90C) — 23 F
T(150torr, 60 )— 22t &5 — AA(GHF 2 £2) 59 34= #AA 99.9%
=9 HHgdEFom =R AR AdeES49 A5 HHEEEoH

= AYAE s AE AR 87184 % 5 HEEe 54

~ T1 0 -/ O
Aot AdeFS4 23 EF4 0.3020ppm oJske| A, TEAl, Ao
g4, Benzene, OFAEEYELY p-FAH m-FAd, o-FAd, fHEx
golu|=t A2HA Yol =E4FE Wk thgol 7184 % S5t}
=4 9% HF L&7|& H|Folit
(F M-24) NSE P-712] 37| 5 7I8H L ST sBI2Y L8433
FAMEE L=2+F (ppm)
II‘O" ots =2 _ El
T w0382 g gy I oy OUEE

AlE 28 ND ND ND ND 0.3020 ND ND ND ND
ME RHFEP ND ND ND ND 0.2490 ND ND ND ND

k=4 =
J';i%‘r 50 50 05 2 50 100 100 100 10
71&(ppm)

a: JMQAl=; b X[GAl=; ND: d=etA 0|2
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®
T >
R
okl
7
I

FAE Ao W, WAL 197184, WL

WEER 5 2AAEt AAR(EAL) — 4]

A~ SCR Zd — 7] W&o 39L At 9

L oAy Wr)EL so|ng AFgYe] Agstactt

9 AHE duss Hee #9784 9l Belst
£

)
o
H,
N,
o o
ofy
r\l

o,
%
o,
R
o> d

s
M oo
(il
o}(ln |
i)

b
N
9

_O|L

Rl

7 A, =94 0.1033ppm ©fst, At "Rl 1.4609ppm ©]5t, ot
ZYEZH 0.5782ppm ©°Js}, EFA 3.2571ppm ©J|st, p-IAH
0.4462ppm ©J3}, m-ZA# 1.1295ppm ©J3}, o-FAd 0.4097ppm ©°]
sF, g exEotu|= 0.3421ppm ©]5}, Formaldehyde 0.1157ppm ©]3}
O]A1 Benzene AEEHA %ol E&4E B7F tholld #7184 H &

AssrE4 105 % 27| v|go|dth
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m. e 2
(& I-25) AEE P-Et9] 371 3 R7ISM « §H &2 LE3+F
FHEE LE+F (ppm)
X104 _ E=E] m(i=
(o:] — Al —3gAl — Al =Xy

cogy T wm zus ssa PUS MS OIS gag EE
A2t/ ND ND ND ND ND ND 0.3941 ND ND -
aZt/2He ND ND ND ND ND ND ND ND - 01157
AZH/ TR ND ND ND ND ND ND ND ND ND -
2y EEr ND ND ND ND ND ND ND ND - 0.0541
AZb/Eee ND 0.1966 ND ND ND ND ND ND - 0.0379
SE ND ND ND ND ND ND ND ND ND -
FSE 0.1033 1.4082 | ND ND 0.4888 0.0821 0.2725 0.0759 0.0992 -
AZH/EQP ND ND ND ND ND ND ND ND - 0.0526
ST 0.0292 0.0384 ND ND ND ND ND ND ND -
x| IARRE
5 a) el 0.0113 1.4609 ND 0.5782 3.2571 0.4462 1.1295 0.4097 0.3421 -
4712 59
" =T ND 0.0995 ND ND 0.1067 0.2286 0.6099 0.1694 ND -
A22(157
Oﬂﬁi&; ) ND 0.0756 ND ND ND ND ND ND - ND
T2
e 50 05 2 50 100 100 100 10 03
71&E(ppm)

a: JNQIAZ; b: X|YA|Z; ND: Z=35t4 0|2t
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—
1
il
S
m
T
fufok
00
et
FJ
I
m
Ho
014
>
165
0z
d
rE
oy
=
=l
Hu
S

A H7lE S AYY, AW HrlE HSAYILE HF, HG7
, Hg ], Hd R, w59, PCBHr HI7|E, HHQIE, HErta
ottt AZtE(ATA]) — g JARGA — 14 AlE g -

o3t HRFA] — 7] &2 TAY AZ4=E(I] A4 o
A =

Z1o] o
d =24 & 88 o= 7784 ¥ 54 setEds S45kelH
deE=4 Ay}, =34 0.0982ppm ©J3}, FsiHEA 0.1093ppm ©J3},
=2al 2.2802ppm °J5}, p-ZAd 0.6411ppm ©Jd}, m-TAH 1.4813ppm
o3}, o-FA# 0.4724ppm ©J3}, THEXEolu|E= 0.0449ppm ©]3},
Formaldehyde 0.2004ppm ©]sto]al Ay} olFHE2YEHLS HESEA]
2ot k=4 B7F diAoIdd 77184 € S dekEd 108 BF =S

7|& Rkl AT,

o
o [r
o

}

P
>,
=,
o
i
0

(o]
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Im. |7 At
(B -26) MF P-Tie| 27| 5 S7ISH ¥ S SBIBY L54F
FoEE LEFE (ppm)
tol _ o=
= TN S E i EE 2o p-3& m-3IA4 o-IA fHER E;%OE'—E”
2 LE A @ W =omE slc
EE|

AZU M2F 00206 ND ND ND ND ND ND ND - 01042
Az E9F ND ND NDND ND ND ND ND - 00514
AZZ E9F 00079 ND ND ND ND ND ND ND - 00782
AzZ2 E9F ND ND ND ND ND ND 01701 00116 -  0.0843
2o/ ND  ND ND ND ND  ND 00523 ND - 00727
A= T 00026 ND OND ND ND 00360 01420 00152 - 02004
2247 Hef

H7|Z5t 00602 ND ND ND ND 00010 00650 ND 00449 -
/2% ND ND NDND ND ND ND ND ND -
Azl E9P 00982 01093 ND ND 22802 06411 14813 04724 -  0.0901
Azi2 17°  ND ND ND ND ND ND ND ND ND -
ca e ND  ND ND ND  ND 02063 05363 01402 - 01017
JEEET 50 50 05 2 50 100 100 100 10 03
[Z(ppm)

JHCIANZ; b: X[GA|ZE; ND: A=¢tA 0]2F
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( HICO[RE &8%t ISE 2F: AH 7[Ht ZAKE (2)
2) 558 gaaA I ALY 43

HrlE a3, 29l Ay 9 Y98 QYA oA F7F AISH AL A A
FAZ AAs7] A WA sHAEESE ISP elE £ 24
A3} I FE7E ZopR|7|= st HZIEA T FoNA Y MY mEIHH]
7} 2.16(95%CI 0.86-4.41) 74 & AL &g 4 Yt

(B M-27) H7|2 4, 2, X2 L ASTHYIo| uiady HZSHUHH|
SREZYEER - o 2lTHE el =Tz X0l
SERYUS nee < gxs o stet et G

H7lz =4,

38 out xz| 3 382 WII2 M2¥ 6 28 218 086 441 99829
RERT

=1}

Sl=:]
j" 9 4.7 192 092 345 155925

FER S/t a4 ARG H7lEA A 855 ke, wVlE 5

A 24t o) 712 Mg sk YoHA NERY PFAF(38)
oz AWEA e AP, 19 o] Mol YT AAFE F
2% 2% 81 AARS AP
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(2 m-28) 17|

X8

<

U4

X8

o3
QIxt

KO {)
sl L

ke

31 &0
<

&l
gl

146

A

40

4r
o
i
__OH_

7=k

OF

38120

B
C
D

16

SIEN
IR

110
<A

38110

478

38322

E

38120

F

70

38230

G

35

38230

H

% QgEFC

dA4H7|E X2, 38322: H

38230:

o .
28

38120: AE Yz =%,

of

- 38110: X[ 2 17|
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( HIHOIEHE &% FSE 2F: MY 7| ZAKE (2

(1) AI% 318 o 723

@ AEE A

AR Ae 20229 A7 E oF NS Ptk Ao R 94*"
A FAAHIAFAHIEE), & JFHA 94 H71E $Hoz £
o] At T8 AFPFYL XA A4 fJEritol AL 7| E(FFA, 361%,
ALE)E 3 st Sl @A FEA = 15070] 55k loH
AFe A H7lE A 18U, 4E H7lE 29AEF 179, AgE
H71E 29 132 F 48T 3 Fol Urh

e}

(B [I-29) AIE A & (20223 7|F)

2 W 8
AT UM I QANHIA(90102)

nf=ES XY 9 WIS 47, 2uI(38110)
PN g T

TN e 150H
I WIS Us MEWYIZ, SN2 |2, XE8E
UM H|2 2utxk: 18
29 A SAS W2 28k 17

MEE HV|= 2FtAfE: 130
SH WIS 108/RE/Y
SEEE 4= WIS 108/A1H/Y
H%*% HJ|E: 3E/AH/Y
- KAAHOIM PEFZLOF YEEHYIE +E2E AEE
- I SME XZLYIE S MEY 617H2013~19)
- XA A SH AlE ER
- I AZNE B

SO0|ArY
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AR A ol 47| ARAOR £4 ¥ 2P| W
L

of MmO A7 9 AL el AL 2HA UA Utk 1%0] 34
A GARE 154711 8A7F St F8 Qi Aol HEshs e

E@EEA, ST 2 AR AdER FHSH Al A= s
HSAZAEANZ w7lEs Wil AgdE2 AgdS ¢ & e
SUAE AR 2xlste dF-E 30k o B w7lE 29 A
2 dehy] o] HEgs ded 4R oA T AAIA0A ke
2 feade #e & . 28y ol SR Agvlec] F8A &
ol E013eA LETE FolA 499 sehy, ettty a1l k&2 99
T AU &0 Hrles AF w71 IS BA ®otd ke

o
=
Fe 9e A0z BT,

O BEWIS 2 2ut HY

[23 m-10] AEE A A (AS)
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( HIHOIEHE &% FSE 2F: MY 7| ZAKE (2

[23 M-10] AFEIA S4%t

AGA HO H7|E AL Qukxigo| W] wEo] T4 9 71Tkl Hu|E
95t HUAHS A B96k1 Qlom AHu] Bololy= A AHH], xHA|, A7)

E

S8 ABs} 47o] whE 4T Atk HH] Hop SAANAE E4A3H
A U ABAZ AL S Yok, Mg 9 SREA Ao Ea}
AHA 5ol 23 §7151HE0] F 2 5 1k S, HY1E A B
ST QRS BA S UL EARQIE Belsl TR
A 5qE7] Bl A5 Julwd gReql 2AHE Aels
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@ AIHE B

AMFABE 2022¢ 71 H71E SUAEY RAHE)CE 948 E KA
AUl AHAIREE), 1&9F A
oh. A9 o] 7R AMGA dutEZE, AFHEE R 52 AstaL
o]ouq S22 £ Wi 40~44 Frolth. AZ7|=

5 205 24417t 7hEstal Qlal, Aol HEeAHEE Pt o 2021
WURE 7MEsHA] et AR FAES Aol e 47190l 14 AA|
ot 179 A AQFHT AZto] dREH A= B AMGA WigFe R
AgAstar Ut

(B IM-30) B AIY%E $ig (20224 7|F)

T E e
LHEE M L FAAH|IARI(90102)
18U Y mrig 8, 28r(38120)

H7|Z2 ¥3 H7|E 37 Melg(az)
ZEX A4

- MY Lt HYIS(MEE X, HEEER, HEEIE, f719 2
FE HulE  R71dEU, JIEMY 7))
- A XEHI ISR, HEHQIE, HR7|&H, EI2IXIR)

o

EQ A ATRURY 300, A27| 20H(3E/28)

HI8Z  120E(A27| 200 24A12t ItS)

copgsr - ANEOL 18 1RY S0t A7) QXIEA XY HA
TS L ) MaMIEe 29O 2021HRE JHSEH %S
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E 20 AME 7|8t ZAKIZ (2)

o age 2se
AR @A} AR o] o] glon], AHr|E By
PITAH(QUH /| 27 457 o] Bgslo] A7 2] BYTE H/|B B,

Az 7o ot

AER(ER I AY), 248, 2423A4d, d71egAoA4d, a9
ud]

%PII'(P”')

= =8

S ARRY LY
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® SDR & AZ2{H

<

a2t 321 SH|

@

(38 m-11] At
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-8 Aol HrleS MY Hrle EREgAArgd
ez F2) EdsHA "o ARV e wredE

AlgaHE BR5(7E A -2H-ER- A0 Bt FAH TE 9 3ol

g AR =

Ade
H71 5L 132 AEsta 23F A¥Rdog 282 4Ho] 71H =
o

S Sw] AA% 9 madelos
u] kg

_

AdA =2 Fofistal ek AFH 7= 4% AFe T EHse® 24t
o] BHstal Ity ESAHOR EHo| Qe =S
g w7l Egste] 24FL

o A9 A2 AT MY }EE
2 s, 2 Hol Yk

3 2
Aage] e ALY LibeRe] 4of aztaol

‘IALIC_)'_Z .,]

W 7|8 BT AZ R EQIg) AL w
7t 5o, 3120 1208 AL A5t At &aZTH AL Hro] EAA
X

G B9 FAAEUW)ANA 22Fote] A& AFLFL
= 1100% o]/ 228 124

(27841, AolA 22AA A9 e8e Bt B DA B e
g S AL Uk Ve HYSLE FuAUg 299 22
A7t glow, 1A Ag Adn 84 52 F¥stn Ut

+=H-2u 258 a2t L
= | IAEXP} A0z | | EFAM AZE | 5
o
N = ey ox QIEF X2
[33 mM-12] AHE B Y&-X18H7|1E SUXE 38

Z712, g7|8AA oAl de] J=d) SNCR(Selective Non Catalytic
Reduction process, A& v|Z&Zu] TJA]A)7} SDR(Semi Dry Reactor,

HHAA9R-3-§h)o]
ST
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SNCR SDR
(=% dI=0 (HIAAIEISES) SEL 232t
BH2IAIY) meTees
A SO,, HCI A 37| HiEH
— ’ ) — | =32 o —
A2E - Carbon, N
;I [ 2443 SIME} E =S
= =oC o

[28 IM-13] AIEE B H7I2HEHIOA|E

L) A AHPedEYEL

B AQEE 20029 AMPINE AYRAAZYERE FAT & Yot
20134 pi7)we Aol §UBHoR AABASAE UNFHGL

401

SRR B WG, MR18A BAH w2 & ot BA=

BU15KIE, AN YAE, 2-RYLTE, o2, 2

S Hn-SAD), TP Ego|S o tatel Sster
20081 4372l 2018¥ SRZI7H WE BN ST foflat]

ol =571 vlgolgict. chk, 20189 Aul]ol] BALAA o] SAE,

DA, BEE18E, oME, ZAo|d, o] AXzWoro] e 33, Ut

3 24
M2 uEge o SAgol vEd B AL BeId 4 gl

1=
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( HIH|O|EIS &85t ISE 2F: MUK 7

[ ZARE (2)

(B Im-31) SHI&S 2008-2018

| - O =
Ere| TWA (ppm) Hl2 iﬁ;:—’.-_‘-
HENEAH=E 8.86 200 18 (&)  '08(4) -"18(sh 4.4%
UELIE 3.157 100 | M8 (&) '08(4) -'18(3h  3.2%
I 1.685 100 | M6 (&) '08(4) -'18(8hH  1.7%
=l 1.2575 50 14 (3h) 08 -"18(BhH  2.5%
SERIIEEE 0.34924 1 M8 (&)  'os(Ah) -'18(8)  34.9%
o2z E0t| = =4 10 - '08(4)) -'18(ah
_— iﬁf 2-0IEA0ES =4E 5 - "12(st) -"13(5hH
= OMIE 7.414 500 18 (&) '12(8h -"18(5hH 1.5%
AR 0.246 150 16 (&) '12(8h -'18(5hH 0.2%
FAOIE 5.094 400 18 (&)  '12(sh -'18(sh 1.3%
HEOAREHE 1.506 200 "4 @hH | 13GEh -M18GEH | 0.8%
OATZLUE 7.424 200 18 (&) 13(3h -18(8h  3.7%
AL (n-aldt) 0.988 50 18 (&)  "13(5h -"18(ah 2.0%
AS2dA= 0.14 25 18 (&) “13(8h -'183D | 0.6%
J|EtEEHET 4.049 10 17.(3h '15(3D -18(H  40.5%
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(B I-32) 48, B3Il 2008-201841 XSRS Z}
= TWA (ppm) CTind [ESIES
oY 23 QeI Hij =87 A 2x oHe| Szt
A sug oz sz oW Hig
BB 16553 200 13(3h 08(8), 0.8%
=== : 12(3h) -'18(3h =0
HEOIAREANE 0.996 50 | 17 (&) | 08(4h) -'18(5h 2.0%
LI 1.031 100 18 (&) ‘084 -'18(3h 1.0%
oAmRmUE 2221 200 18 (&) \12(6%8{*‘??’8(6}) 1.1%
Al 5.929 100 18 (3h) @ '08(Ah) -18(3H 5.9%
%EO_H 1.232 50 17 (&) 08(Ah) -'18(sh 2.5%
M/ Sl A (n—3lAT) 1.094 50 17 (&) o8 -'18(sh 2.2%
PITY 274 . oqiss= g (= '08(4}),
== 59788l 0.20847 1 186D i@y sy 20-8%
OHEZEDNE =4E 10 - '08(&h -'18(sp -
_ . 12(5h —"14(3),
EIS(E 0.581 400 17 (Ah \16(;’35 —‘18(06}) 0.1%
ZARE 1.109 150 Y17 (&) | '12(8h -'18(3h 0.7%
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E AL 200505 4A8424L AA5S
sQlAge] cste] elstect. E A
o] AT 2012958 AFAe] YA

ororom £3/474 TN A8t it E3 pHEUEOR AHg
CE

= B /H2lppm TWA

eI LM 2005 | 2005 w57
A x| | sy | 2007 | 2008 | 2010 | 2011 | Tz
S3ie7sEE | 0.013 | 0.157 | - - 1

200 0.88 | 046 | =4= | =43 100

EENSEVES,
=2 274z | 298 | - - 0.5
EEERS)

71A N 1.86 0.6 - - - 400
a | NEEERNE | 2dE [ =2dE | - - 5
23(25) 0.25 | 002 | - - 5
SRV | mas | 2ys | - - i
NZ28Al= | 242 | 081 - - 25
HACIBERIIR | gas | gas | - - 1
EgQUIstE | 242 | 0189 | - - 1

ol =20 - 046 | =25 | - ) 100
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o 200 S22 | 242 | 242 [ 242 | 100
=° | suRUERE OJAIA| - EECEET
- SAt - - 272 [z [ 50
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¢ Z (S48 WY =
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Etoposide Hiet
: : . : —u
Etops|de+f/:;p$2lr;+nBleomycm BB (3 Za) g;
MOPP s
Semustine =2
Treosulfan e
Mitoxantrone Hiet
1,3-Butadiene B
AE[H Kt
AMREMY Hiet
IEHEMEY 52
. K|St
_ Jlrogen Mustard _ Fl(all combined) g i
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QRE-131 ¥ 1 BIME Hst
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A D IARE AT X579 E214 o f 534 3
SHAL, AR Afk C= A0l H7lE S 2] 7oA EAe 2o #7]
5 AYshs 2434 e S99 oy A v ke E EeE u

A2 ol Aeginh. mehd WEEs) BEE Sl gFt =
Be Agsigch. 180 A% E

AL AU ZAol et 2B AA Fato] thal WA T HREA &

RA&AFE B)oll thoto] ZAE S-S AHA5HA

o, AZRA GA| FAHER RS Soltty A 2 =4] AH|E VOCs &
St ZH]= Multie RAE proZ Cly(ppm), ETO(ppm),

NH;(ppm), HCHO(ppm) VOC(ppb)E 1&7ttt &3 - 715510 A =54
A9 S AT 7HsAdol o] (O™ M-14]19] T=f=of wat 37
HE L& S5 0ofol= 852 AFE 8ot A AAFHES 1L
A H7|=o A2 PITAY 73S 24 SHEHJAL ol= A4 A H 7]
718

=2 H7718A, HHJE SOl ddd Aol Fg3HArt.

(B M-41) ZsA MU SHAL
Cl2 ETO NH3 HCHO VOC
sensor
(ppm) (ppm) (ppm) (ppm) (ppb)
measg;zme”t N/A N/A N/A N/A Isobutylene
min 0 0 0 0 0
average 0.1 1 0 0.11 3,330
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AEA goAE WA, A
0.002~0.003ppmo.& =3 = rt.

oA HA, A€ol 2 0.03ppm, 0.02ppm2. =
FHSIEE 0.03ppmOR ZHUT L2UL o Yol Boletn 2
AEH BAAY H9, control roomoA ZH Q& A ot= TAOIAA T
4712 423 22 wolfon 477 H¥] 5& BHoz Fyo) Wis

of o] €1 F3A EEHUS Aol FgHEn.

utl
_l[N-
‘E
22
R
=t

(B IM-43) B AIAZE ZiStA=S™ At

CtQ| £3Zh TWA
J_"-_;; QHQIKt NEES LEVE s
(=2 ppm)
bl 2 N.D. 0.5
” AEJ2 2 N.D. 20
== T=oi5|= 2 0.002~0.003 0.3
1,3 HEIC[ 2 N.D. 2
oot
bl 1 0.03 0.5
— AE 1 0.02 20
e ZEotg5|= 1 0.03 0.3
1.3 EE(C|Ol 1 N.D. 2

X HESHAH(ug/sample): HIE 0.53, AE[ 0.12, 1,3-2EC2 0.54
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| oleig 29 2sE 2o A T R O
(B 1M-44) A% E HF H3NE 24 Ay
NEEREET EEE a9 T
L 0.1 wt% Ol 0.14ppm
A1 AE|E N.D.
ZEAH5|I= N.D.
L 0.1 wt% O[5} 0.16ppm
A2 AE|H N.D.
Zotg|s|=
e EEAUGHIF|IE N.D. ]
£l 0.1 wt% O[5t 0.03ppm
A3 AE[H N.D. -
ZEYHBIE 0.1 wt% O[5} 221ppm
L 0.1 wt% O[5} 0.07ppm
A4 AE) N.D. -
ZEALHS|IE 0.1 wt% O[5} 183ppm

112









ol AL MPFS AMEA P RO Ffo] FEF IF £F

A ZHY AYY IS AT AU $4E YL FIAH o

52 S0 g2w Sejike 204 ol 604 Tk ARG ] Byl

2B 20198 /13 AR A 3.0-8.680% Aol det A7 ol

g 29 500011101*0@ QARSI 208 F4 WA Srsteehe
&

ugke] FghdrAgo] ol igE|Qlet. o HshRAL
! = ﬁxéEl H7]8 22.248F- 22 I YA FA] ZEE
S A EESPEHE 1.54 (95% CI 1.06-2.14)2 395t 4|5 &
5 29 stEAdA = H71EAHAY 2.18(95% CI 0.86-4.41), of

S o

ol
A
o

lol WolA 544 ool Wolk AL BAE 4 ek,
LUR UES DR BAS ST A9 LIS FuA Aol 22A
A 77k0] WA A2Fol whet 19 9F Al

7] WhEo] FEF A 1AW P s
Jsial %, A, 19 5 SeILRlol Ao B

“u
e Fol 28R 9FC B T 199 958 AFEE AE 7

115



( HIHOIEHE &% FSE 2F: MY 7| ZAKE (2

2) 2 A A4 2@ 18R 95 Ane B8

< B%7F 433 £ A2 @I 5 AT
olfl FAMA HlAo] AEHUE AAFH7E A AA: STAH DA =A]
2744 E oIl ARAT ALEEY dFEROIME HVlE R+
o7 5550 Y. LBEAS AFIEE ARSI SEAE AS L&
StA LEHY 55 Al AFHEE A Hedl, AdF7T ﬂi—r‘ﬁ =
FRE] o] A -HAE TS IHAIRE AFARRSE Al A0l 4
MAEZES BEASEFIER AR dgsh|e ot L8EHLS JH

<El
Hyy g8 dFEFEYs 2249 R mE EHAE0

= 2%
PEHA] AT 7120] Uk o] oI AF 2EF 2
_%_

=
%
(i,
10
il
t of
lu
o
1o,
é
nﬁ
ilo
)
N
ol
Fl[“
oM,
—{o
2,
r r
)
FN
A%
0
b f
&‘
N,
=
i)
I

=
A4 ARES ST e F9E

S5 SiEh T A BRG] e B
ASY £3E RA ARA02 £2-4UY V4 A4 A FuS 27
A frke Gold e e A &
SRE2 A8 4 ek, oldT Hol eNTS YF BRAE Fup
o @R AYHEL HAHSHE AL Hdrtolol a7t WAT 4 glow, 7

HIt A2 ASdeE ARARE w24 2 5 Sl

wetA] qtE7F 34 2 JELSE, HAZRY AdE LS A9 A
T RS At AN LEEYY] AEF FEETGE FEF B
A JESS Adste] 1A ARG A vAEE &Y 227t o A
g AT HolA FFRA HY Ae AdAske ol s L8R ol

116



AgaA4s BaE 71 A= 2 B 4F AT AES B 4HY
2 Avstel, ARG A o)A AARATAZ P2 sho] ZAA A
o) 24 $YHIL AYY A B 20 B3 AV} Holof 5F
A QA gRRAY 2AS 22 5 Atk

ol 5EH ASEAIA BAAFY PAPRE Tersty] e Ao
2004 712 A71 AUTAEY z}ﬁ—% AN A 1% 22

A5 A}

< AT =+ AU Oloﬂ E}E} A A%
+RioR EREol JsiE = H7|E A
BT AT AR A

) BALZF MR ‘
LARLE XS X QOI 1 FACHA AR
| o U HRACH ‘
S5t 1B UE HEAE Y SR ME A 4
| M  REaH = |
3 BN RIRHI(2AA| 852) HEnt A2 AL Hiok
7|2 @F| TEreIsiZAL X2 5|9) s Hgho| i+
HYUSAZHAE H7|2 SHZEE 89 =20 =5 0|20 HZ S
W7 SH2AH e ChE ¥ ARHS o 375t HelBHEe
- [=] S Ols
[O8 V-1] HE ZAIHY AMPBMES st AZAL S|

117



( HICO|ES &% FSE 2 MY 718 ZAKE (2)

2. §71= Aol A HRIHSYH Hst

X

AL AlHAIS

D #7lE AHEAoAY FF EEAHE HR

AZH7ES WEste AMdAE wrledEs Al 17200 oet g A7
7S A9s] Ao #HrE E42HAME AScte SFFHA &l
< ook sk oF7F ok Iy HrlE mMEATT 242TA 9 Y=
7l dANA ASE 57 e A2 ofdH, 201885 H H7|E &
38 FEARE ATdhe A2 Halskal A

FEA T 22A HES S5 HUIEASAAY e AT Ak
Aol met #H7lZA | AA A siEAeA £ 2HAME 275 o

Fxeh YT Ee AYu7IBe) BALINE 7B YA

(E V-1) HI|1E 572 dMES

M, HESAL HAL 2UF, HEAH,
& =4, 2ZTE miListE, SX7IHE, MYsl HESH(ZELE, HEALLIE
= OYetAEE, HE HELMIEE2X)

g, T2, HA, &2, JIES,
67t 2&, A2, 7IEHE,
S7121, HEZSZ20EH,
EZZSZZ0EA (1ME=)

o, 72, B4, 42, JIE8, |, 72, HlA, 42, JIE8,
HAES 67t 32, Aot 67t 32, Aot 7|54E
(78=) (83t=

118



Bl S50 gt 352 Id=dd ke o, Hla, 2, 7H=s,
67} & 5ol Z=] 3l W #7184 FEol Ht dFEEHEE E
=20 ¥ HERzoLdEHENZZRER), 2 17F°IH 1
9]o] gAlolue] FERrE Zodddtt. miZo] MEAH AlsiTe HAHl 2&
sto] H7|EA 2 dAle #71=el |

H7lE 7ol EARE €352 W AR AAY SEAAEAAR)

[e)

d9d= g 5 Ao [O"E V-2l d=23 52N 73l AEARR AT
He I e f718A O Hiet MAEE ZoAlolt. H7lE ATl
gt obohd E824 B4 Uie JHe okl oy sig=dof it
Fgoly A, 'V Bl "t JEE Zsial A &

S5 dFolME w7 ASFAT BHH JFHe TH2E FEE
AEstL Q7] el 3t AL = Aot Iy HYlE A2 SARE
o] 4w SHoA THEEE, 94 H THSEEE, AAIHEAHA
A= offd it FE= wWie Fa517] WEol tFAe g8
ot HrlE FE ASAAC it Ak AAYeS uhssfordt Aotk

119



( HICO|ES &% FSE 2 MY 718 ZAKE (2)

HZIS wolld HEX=E

= HES TbOUHe HID EZHEsis|F| «iSied, [ ] BEEE B =2 gtlct. 1B3E = B
@ TE|e 5201502 REee T I@ =t sl = Sal} 2018.10.20
|
@ M=) oFoiE @ AP RIS SHE P14-85-0000
q @ EEiHEN 83 E ZE(zEm i8S
& |@ S2(APET) ZEFIE 00M 00T DM SMETTIES R =)
El
L 0E1-000-0000)
| 0E1—000-0000)
HIE ERF I s= mEFEH H7 & =fFHE (04 -02-00 |
® H7ls
ol ol H [ 128 HolS
3
2 @ =z }L1E8 [] AFFEEA™ O[17IEH ]
= —
o | SEF(E/A) | 10toniyr
=
o dH=3= = SEIHFIEH gi&)] — 20 — H=E — gop — Ba4F— &I
g =AL 2 Frigd = uj =
EE RS2 usosE
[ 124 [+]17E(ws0s) e =
#roEe =td
2l & [ 1=% [+ ]15=(Ms05) ei®y B3v
OF T A mhod g wbD [1=+ [ 1%==( ) HE
el e (e =gy wm oy - L
Hb = A g TS s
i E [1=4 [ I®E( ] sHE
U em ==l = -
e [ 124 [41%=(nsos) = s
po e F
A= [1=4 [ 1=k=( ] B
7f =k [ [ 17EE( I EE
=z 72 = =5 S TEHEEREE =S4
== (%) 15.18 H| = 0.5
HE] T 20 =5 =(pH) 6.7 F=EIT) 153
=dH T T =
e E ==FI( T} -&.5 - 200 keal kg
2= A2k GE HI=EY
= 0.802 e i il e IS
Hi B
7iet

210mn =297 [ = S7]1 120/ ' | == == 18005 )]

[38 v-2] 7|12 |1 EEXE 11 e |RIIEH Z0Al

=X =EEsH

120



= ElEE)

I ==

o A
_.._ __..___ ﬂ-
] 1
= H
i il
i3 [
] | E i 4
b1l : il ol g
ul T < 1 il
o ; it i ] i
0] K - L
80 < L]
+
Pl "3
i o ¥
o 1
- - B Ca)
il
‘___ _w“ _.u_._ 53
= e = e
m ul u u o wWoh
il K K K i CRR
L [ i i (] i i i i (] ] i i _.r_
ﬂ_.ﬁ_ et L [ i
AT T il _.m i
1l 1l i il W H i
- il Kl a il
= —t . H i fn A | = o
- i t: i : T
il ) 1
H i
il ]
; [l o
. a| o .
= He
g il
o
[ |
i = 5 =y — Ulo BD i bly
0 m x5 e M &0
IH TF ar o E i al & ar
0 = KF 0 50 ) @ g g

=

[O8 V-2](A%) 7S |y HEXE 1 82l RIIEH ZHE0A|

121



b7 ZAREE (2)

( EIE([0]1=]

Mmﬂo_uﬂﬂ
wm@;1%5ﬂa 4
H_xmwwﬁmﬂ% e
%Mmﬂa_z_ﬁ%ca@% ﬁ%%ﬁ%éii%ﬁn
]R]ﬁo_z Lt2ﬂl_x P_.XOW_ uun_/_udl oF
du_/oVﬂLuTudHO%u xma@ogoevlﬁnﬂ
%Eﬂ@uuﬂm = ﬂu4omu;ﬂ%ﬁro_%
T G e hﬂ_xV%%%

BN (e Mo
ﬂ%ﬂ]z_ﬂmmﬂ% A%L}%ﬂmw%mﬂ_
o} J— ]

m__ww_m%%ﬂﬂm,_ﬂﬁ mEIWﬂoﬁhﬂwoo_ewﬂ
ﬂ;oOi@uﬂu_l_lﬂﬁﬂ O =z ~ ~ B° |} mo
__&imnynﬂﬂ ~ __@%ﬂm]ﬂj%%%%@
— — = =
M&M%mﬂeg%ﬂﬂmﬁ ma.%ﬂwawownynmoﬂﬂ
- a _ G S T
5 l]ﬂmﬂéﬂﬁoﬂ%zﬁ %iw% ﬂli%q
o X o B - 5 7o) L3 X N o
%o_eﬁ_aﬁ.gvv_@ ~ B o o B 2 wE s
[ Hoﬂﬁhuuo.%%ﬂma.m,_ucuugomou_ub%m.ﬁﬂ
oF ]Aﬂuqﬂqoﬁ Ldl%ﬂ»d__axx SOl
QUE]MM ﬂp_._x_.‘mM@u}n%_-ﬂn._nH_w_% N
G ﬂe__Mﬂw/mmMWoEz_.mﬂde.ouLJWa‘du.Mﬂotﬂﬁ
w %ﬂﬂi#ﬂ%kc_ozﬂ_ﬂ%ﬂwﬂﬂwéi
# %@@ﬂgﬁﬁwwmm%%%ﬁmz%mw
% ﬁur,%1oL_;gﬂ%_m_ﬂ%%ﬂ1za4x1
A i G L o ﬁrmuota.ﬂ%
_a.._ w N O_E — N —_ ™ S —_ m_/” ) o RO O_H —
ﬂéﬁ%ﬁmﬂﬂﬂ_z_ﬁﬂér\,mﬂ_/r;xn._o_e_L%ﬁV
™ deﬁoioUJ mﬂﬁoat%ﬂﬁ_ﬁul@uo_eﬂo )
Ho o A o = oL S R 7o N A
= ﬂ__%xﬁ7__noom QN R < ﬂ_w,m_xzo%)ﬂ%
[ %%li%%%%% woar BT %ii_xﬂ
=r s K e N oy = Of
= Ea_d1o_ewxﬂ:oe_bi%% ey ow Do ¥
| ﬁ.@%%%kuo%o_.mq%maﬂ%duiW%%LE
unu%%ﬂ}Wﬂoﬁoﬂvuﬁa1héz1ﬂﬁ
7A~_OL B X O_/‘LIZ*O_/ .O
A = T ol o W o e
T e = ST T o
1A0qubﬂvNMIAe,mMo_e
Aﬁl,._‘_ﬂorﬁ_ﬂ_

340 47

T—

-

3

T

Z
2

a

o

==

=

b

9

T

EI%:—% 7]‘1(—3-_/\6] 3

=
=

_]'Ofl X]@%E X]@'/\]Eiﬁ_irq

5

28 5 ©
(2021)9] A+o] = BLH 7|

Qo]
151_1_

o o

122



SHH, AFARMAR AATLANA 2007W0] S AFQH7E &AZ7F 22
Zpo] AZSE L A4 Q219 HHA AFoA = LF WYy HHE 9
Ha0lo &g RIT & JAHFAY 5, 2007). &ZFF LFAS] /-9
29 35T ARA%E 2AAT 207 A9EE des 21, F
250, F2, 7IEw), A, Pers eelkaeAaR7E S0k 1 5 Hl
Ao A2E AILe 2749 Aol et (& V-2,

(B V-2) HH & AIAE Z2tA=Y Zo}

AgE HHUE ¥ SHEXY -4 21Xt PPM TLV
Acetone 0.328 500

N-Pentane 0.105 600

2-Butanol 0.181 100

Ethyl acetate 0.329 400

Benzene 0.04 0.5

1 control room TCE 0.139 10
LHE(RE) Heptane 0.082 400

=2 0.049 50

2-Hexanone 0.011 5

PCE 0.198 25

A 0.008 100

Nonane 0.014 200
Ethanol 0.667 1000

<ESpabSy
2 (@3e-pus) Benzene 0004 05

* TLve 2022 7|1&e= A

123



( HIHO|EE &8t TSE 2 MAT 714t ZAKIE (2)

198549 7Fs A& 55 &2 9 27F394 7i8E control room
39 control roome°] A&ZF A AR et &
8 Eolof fIxsten Al YR=E Fdles 2= YAt 90| RIHst
I, FofiIAe] =g Yoz E dHE I ofyglen 7] 5ol AR
o] FofX|A| o= AP0l EL o]XoA el tE [SliRIAte] =7t
A S8HE 5 =SAH7 4ot AFUS 1E5t ARfE ARESHe] &

= 578914 BTEX7F &40l fd=o] &= AU= 7FsAo] il 3
Aot E o2 AR FF 20064 7Hs AIRRSE AEA 4A7F2 Y
GO A AT AT A AEAARNA ZEE Q1 23 AGA] e =
37 AAlstelen sid Aol 11 AFAEA ZAFRIS] HiETtA
=

oz} 7HA] §718RkE 5o &8t 5 4 At Hrisio.

;

Dy
A%
By
=2
i)

,
e
O o

N
N
1

M,

s7t H7|2 A2 AZIZMH| XAE U
O X}
as e Bl 7HSdE =%/ ARG R
Ut AMAH Y|, g control room
U smigolery)  TeS 198 yeopgsy 00
uut MeimlE, Mol
’ 7 _
2 Tmmwig S 0% @amegpwy 00

124




N

o

(@]

o, ofl
N

iA)
Rl
il

of I ¥ o
e o £
i fu i)
o = M
o oo |
: m?n ot o
o Mo g g
M 8 4T o
S = it i,

N
e
K
N, A
i
o,
39

=
l_r
v
1}
4o
el
ox,
o,
%0,
o,

T 0.002-0.003ppm

St LAUGADH BE

)
A)
U o

-]lN' Oﬁ,
.>|:l: _INI
o
52y,
i
"z' r>~
X
o o
EL EQI
~ 3§
o =
e
el
al(f
(17
in}
=
[
:

&
e

= u
ol
—_ |
T
-
(i
(@]
o
S
T .o
g =
5 2L
o o
M,
A 2
2
W
fuj
22, o
)
BN
> X
o S
o o
el
— O
o B
-~ O
e =
RN
& o
= 5
3
Mt o
£
N
ox
1o

N

~

i
oo

]Igl';

@

X
o

oX, ox

oo > mE 2

o

Aol FHr.
AetzAb 9 2007 AFuVIE &4 S2A] A7 EH S A
= 4 SALANAY s $EO]
U AP 7E0 ot =2 HE7E A HEHA] otE . 20028 FA |
7IE AAY F4e2F53 DMEFO ot =4 Ago] 240] A" A2
Aoy, gAlel SAT Hw78A AdA 5 HE=E" AR
0.0085-0.4033ppm) ¥ &7t FH(HS 0.0841-0.1094ppm)ollA =Al
o] AEHUoY oyl TAIAE 2742 Z-HUA 0.03ppmTELE
=AU

=)
2
AT
e
i,
32
o

125



( HIHO|HE &85t ISE 2F: MUY 7|8t ZAKI= (2)
HZ u]=29 AFYIAEE S (American Conference of Governmental
Industrial Hygienists; ACGIH)oA] iAo Tt 8A1ZF Al 715 B
= YAI(TLV)Y 0.025ppm, 15% ©7] =& F=(STEL) 0.1ppmE
o] AAIBFHTHACGIH, 2022). °] #e ¥ LE&pZor Z50 B4a
N7 IS 5= Utk ZAE B 2E AXHAAR A d+t= H=e
+Y " Fra Z2A Fdo|A s3E 7= WA 0.025ppm =EFEC]
A EEE ExIHAS DNASAY 3E7|He Ashrt #EESIo
(Ruchirawat et al, 2010; ECHA, 2018)94+= QIZHE thAo 2 3d o
T 5 Y2IATY 59 ]X]L BT A2 Ers SEG A1Z237T 9
= HolA #A] I Holz 54 aIE &5l A= IF2
27 sty =EaES 485t dAeEs vttt Aol
QHH, o|RiRAlOA HIA R E42 T 2AMAY 1as HaE A
-85t solglen, Adehd 9 AFIEA HUHES A A A A
?_78‘% %‘.LH}-OHH gtk Ay, AASHSH7HANA= 20124 o]FE
28 ZFo ]-‘r’rg FASI] 2Hely, dRE AAYIE HI o]F
01'04 ELEZ}Oﬂﬂ] LEdE 7teAdo] Wrhal wasto] A3 ARt 2
To-1-
|5°] vito] oJgt 4 HHF(closed type)2
e o4ds =& 9
H o] Ao A4AE
S8 7 oy HEEw
qIsto] &g
A

=S AAEA] & 9t
I 9 9 2AE o
"ol 2719 A vigte gE A
Btk F3 A8 HAE ZAL 99
o FEA|A =EE
o= %
e A

2 299
o glo] ;
7, AREY 59 JRE SFY
2 $ASKE ZRANHE =28 71540l . of
g Ano] agol WolxA] gE= Arke 9 By AYL 59
< AT 5 Uik G A AL A A FEIL SolEHA
AN PFGAC] TR} Hole A 4% 2RAT] AL U
B 2L LgYsttty §ko] o|#sh Ak 2 A dAHoAE HorEAS 1
¢ Hol LEER =EE VAR 2HT "art Aok

126



& Atk= ’
SA, FE TxA 59 JEg REGE Agole T, FHEA] FEot
& AAS 18-S A5t HoAshS H|x|sto] PATH AeoA Te|sto]

= =
S, B3 APAIAL] T 19H BE D SFAFAST HFH

e g AT I dAY ErE2 IAEY 9 E0s
W& A= AAste] Friet. 2y H7EAH Y H d2A8YE ok
TERt FEA SHnte] FxEC Al HrlEe Aeske Wi 2249
S¥de Aoz £FPE Zlo] AHdolnt. wiEAt fEste H71=9
tiste] g0 bA m7lE AEFA ZEA] A% SHollA HEHA &
< oM IeEEY A EsEel 8 Yk 749 dEE F85] of
g Aoz AAdn. wrleAzdAelAY e ' 542 5484
9 FAAAF Lol Hiet Wkt A=E =371 oHal 23] FaAA A
Aol At el W HMEEHY g Z2AE A5+ foe S 5
FLog sk Ao Fett #dY 4 At kSl didt oA WHE
/go] i mofo] of HAof A= FEAY ARIEZ T Q149 73t Ab
HEANSO] A AA| F4d07e} JEle] AJed) +x24 MdS &
S Fel e EAfeto] Aghe] offfo] @Zo] Hojop & Aoz HFriEh:

127



QU

- o=
x’l‘.‘!]-:]-_,-'{'_.‘t_.

ACGIH. BENZENE: notice of intended change. [Online]. Cincinnati,
USA: The American Conference of Governmental Industrial
Hygienists, 2022 (ACGIH). Available at:

https://www.acgih.org/benzene-notice-of-intended-change/.
(Accessed 11 November 2022.)

Alder N, Fenty J, Warren F, Sutton AJ, Rushton L, Jones DR,
Abrams KR. Meta-analysis of mortality and cancer incidence

among workers in the synthetic rubber-producing industry.
American journal of epidemiology, 164(5), 405-420, 2006

Boniol M, Koechlin A, Boyle P. Meta-analysis of occupational
exposures in the rubber manufacturing industry and risk of
cancer. International journal of epidemiology, 46(6), 1940-1947,
2017

ECHA(European  Chemicals  Agency), Committee for  Risk
Assessment(RAC):  Opinion on  Scientific  Evaluation of
Occupational Exposure Limits for Benzene. 2018 Available at:
https://echa.europa.eu/documents/10162/13641/benzene opinion
e9ed5-2aae-7b70-5226705358c7

Jeon HG. & Kim EA. A FJ&g HexA} 28-H7| At
AdH A, 6-11, 2011

At
i-)
X,
ins
o,
e
N
—|—l

Kim EA AAAAS A5FRA}F 19-2000 A Auk, A28 A5txA] AA
7). Y7HAIR A, 18-23, 2011

128


https://www.acgih.org/benzene-notice-of-intended-change/
https://echa.europa.eu/documents/10162/13641/benzene_opinion_e9ed5-2aae-7b70-5226705358c7

ik
K
Ao
rot
—

Miettinen J, Rantanen M, Seppa, K, & Miettinen MJ. Package
‘popEpi’,2016.

Polychronakis I, Dounias G, Makropoulos V, Riza E, Linos A.
Work-related leukemia: a systematic review. Journal of
Occupational Medicine and Toxicology, 8(1), 1-16, 2013.

Ruchirawat M, Navasumrit P, Settachan D, Exposure to benzene in
various susceptible populations: co-exposures to 1,3-butadiene
and PAHs and implications for carcinogenic risk. Chem Biol
Interact, 184,67-76, 2010

5, AHNE 244 2240 AR 494
o

HYS, TH HESHLEHY f5s Ewd, AEAReE 7ls, 9(0),
473-478, 1998

1718 221 22Ae] Reacln ARFGFEA AAPHEAATL, 2021

&

/]

SR, H7lE AEEAH 3 AAER, 2020

ol
I

335 (https://www.allbaro.or.kr)

129



Abstract

Epidemiologic investigation using the
cohort of the employees registered in the
national employment insurance system in

the republic of Korea

Objectives

In order to strengthen the preventive function of epidemiological
investigations and prepare the evidence for an occupational risk factor
investigation system in the neglected fields, workplace cancer
monitoring database was applied in the screening the high-risk of

leukemia and performing an active epidemiological investigations.
Method

The indirect standardized ratios were calculated at the intermediate
classification level of the Korean Standard Classification of Industries
comparing the entire workers registered in the national employee
insurance system under 30 at the time of joining. The type of industry
in which the incidence of leukemia was statistically significantly higher
than that of all workers was 'Waste Collection, Disposal and Materials
recovery,” with a standardized incidence ratio of 1.81 (95% confidence
interval, 1.06-2.14). In this industry, the risk of developing leukemia

was particularly high in those who joined the company between 1996
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and 2000. We extracted the companies still registered with '38" as
industry classification in the national employment insurance system
among the workplaces including waste treatment processes other than
waste collection and transportation. A total of 8 companies were
screened as a result of extracting workplaces having one or more
leukemia incidences among the list of waste treatment companies

reported by the Ministry of Environment.
Results

Interviews with workers and on-site surveys were conducted for 5 of
the 8 selected workplace. Through the first field survey, the working
environment and bulk samples were measured at two plants (A, B) that
were evaluated to have a risk of disease-related exposure. Among the
companies classified by hazardous waste collection and disposal, the
work environment was measured where liquid waste including waste oil
and waste organic solvents and solid waste containing liquid waste were

treated.

In plant A, benzene and styrene, which are harmful factors associated
with leukemia incidence, were measured at 0.03ppm and 0.02ppm,
respectively, and formaldehyde at 0.03ppm in the operator's room
(control room) where waste is injected into the incinerator. Only
formaldehyde was detected at the level of 0.002-0.003ppm in the
entrance of the sorting process. Liquid wastes were received in drums
are either manually cut off the upper part of the drums in the
pre—processing steps, or the drums are shredded with an excavator,
then the contents in the drums were taken out and were stored at a

general waste sorting site depending on the characteristics of the
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drums. In the case of workers handling these types of waste, it was
estimated that there would be a risk of being exposed to mixed organic

solvents such as benzene, styrene remaining in the workplace.

In the plant B where recycled waste oil, the risk of exposure to
benzene was concerned when treating reused oil (Figure 2). The
compositions of benzene, styrene, and formaldehyde was analyzed
after collecting 4 bulk samples. As a result, benzene was detected in
all samples collected over 4 days at very low levels, and formaldehyde
was also detected in 2 of 4 samples It was evaluated that workers who
performed tasks such as centrifugation and analysis in a separate
laboratory for sample testing, and who collected waste lubricant might
be exposed to these carcinogens. We assessed that it could also be
exposed to the carcinogens in the process of performing major
maintenance work when the efficiency of refined and recycled fuel
decreased. On the other hand, two of the remaining three companies
that did not measure the working environment and bulk samples were
involved in an incineration process that partially treats residual waste
generated in the intermediate treatment process until a few years ago.
Therefore we considered that the exposure before removing
incineration process at the workplaces where the carcinogenic risks
could not be found in the workplace at the time of the investigation to
carcinogens, might be related with the leukemia incidences among the

workers.

Conclusion
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Abstract W

We found out the vulnerability in the industry of 'Waste Collection,
Disposal and Materials recovery’ in terms of the difficulty in the
application of the occupational health management system which had
been developed and prepared focusing on the characteristic of the
manufacturing industries. Unlike the manufacturing industry, the
components of the substances handled are not constant and
unpredictable in the waste processing industries. Therefore, it is
difficult to measure the working environment for the substances
handled nor perform the special health examination targeting the health
effects based on the substances. According to the present policies, the
entrepreneurs discharging hazardous wastes provide waste hazard
information to waste processing companies, but the information is only
composed of physicochemical characteristics of the wastes,
environmental residues, and waste treatment methods, and did not
provide information on health effects or carcinogenic risks. It is
assessed that the waste hazard information data could take a role as
a kind of material safety data sheet in the waste processing industry.
Therefore, in addition to information on chemical and physical
properties required for waste treatment, it is suggested to prepare a
plan to include information on the carcinogenicity, human harm, and

exposure standard management of the substance in the component.

Key words :

Industry of Waste Collection, Disposal and Materials recovery, Carcinogens,

Leukemia, Epidemiologic investigation, occupational
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SHIED =L (CIo

= 11;"*43 FIES AL : - Al ._*7f'fs°'_.n‘oE (Et9l: ppm) erorn
= N 2N MamZ EXBx JBEE 394 ST S 75 90 o5 99
2002 1 1 0.163 0.163 0.1626 0.163 0.163 0.1626 0.1626 0.1626 0.1626
2003 2 2 5.000 0.000 5.000 5.0000 5.000 5.000 5.0000 5.0000 5.0000 5.0000
2004 3 3 0.102 0.176 7.E-05 1.E-06 1.E-06 0.305 1.E-06 1.E-06 1.E-06 1.E-06
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2006 9 2 0.002 0.005 5.E-06 5.E-07 5.E-07 0.014 0.0040 0.0040 0.0040 0.0040
2007 16 4 0.199 0.629 1.E-05 5.E-07 5.E-07 2.524 0.0236 0.9891 0.9891 0.9891
2008 58 13 0.410 1.411 1.E-05 5.E-07 5.E-07 5.774 5.E-07 0.4288 5.3145 5.3145
2009 18 5 1.327 2.754 3.E-05 5.E-07 5.E-07 9.649 1.1749 5.3604 5.3604 5.3604
2010 40 14 0.275 0.643 6.E-05 5.E-07 5.E-07 2.776 0.1394 1.0314 2.5246 2.5246
2011 31 5 0.248 0.822 5.E-06 5.E-07 5.E-07 3.338 5.E-07 0.4020 3.2932 3.2932
2012 19 3 0.097 0.314 4.E-06 5.E-07 5.E-07 1.344 5.E-07 0.3670 0.3670 0.3670
2013 20 4 0.024 0.070 5.E-06 5.E-07 5.E-07 0.302 5.E-07 0.1024 0.2921 0.2921
2014 15 6 0.060 0.090 7.E-05 5.E-07 5.E-07 0.295 0.0919 0.2205 0.2205 0.2205
2015 15 4 0.039 0.069 1.E-05 5.E-07 5.E-07 0.189 0.1190 0.1610 0.1610 0.1610
2016 21 4 0.090 0.266 6.E-06 5.E-07 5.E-07 1.182 5.E-07 0.3132 1.0969 1.0969
2017 21 3 0.090 0.227 4.E-06 5.E-07 5.E-07 0.684 5.E-07 0.6138 0.6777 0.6777
2018 16 2 0.258 0.810 3.E-06 5.E-07 5.E-07 3.161 5.E-07 1.6208 1.6208 1.6208
2019 16 0 5.E-07 0.000 5.E-07 5.E-07 5.E-07 5.E-07 5.E-07 5.E-07 5.E-07 5.E-07
2020 22 0 5.E-07 0.000 5.E-07 5.E-07 5.E-07 5.E-07 5.E-07 5.E-07 5.E-07 5.E-07
2021 24 1 0.012 0.057 9.E-07 5.E-07 5.E-07 0.277 5.E-07 5.E-07 0.2078 0.2078
4| 376 78 0.245 1.001 8.E-06 5.E-07 5.E-07 9.649 5.E-07 0.3027 1.1080 5.4015
EZYZ1 ‘2HE 2 HESHoIRr, 02 MRSt AR 5
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( 4/ 0|Ef

£ 285t ISE 2F: AN 7|H ZAKIE (2)
(B2 2-2) 7|2 2847, X2|, YSTHAAIM| HH HHSIAZHAD}
AZPISYHsE (B9 ppm
ax TR AR R i B w
= £ 3 = x| A % =ies
( ) ( ) L) oﬂ' o ._II‘ 7|°|'%E' STIT™ "'IA BA -"IA HA 75 90 95 99
2003 3 0 0.00005 = 0.00000 @ 0.00005 0.00005 0.00005 0.00005  0.00005  0.00005 0.00005 0.00005
2005 13 1 0.01312  0.04714 0.00009  0.00005 0.00005 = 0.17000 @ 0.00005 0.10202 0.10202 0.10202
2006 15 4 0.03915 | 0.06844 0.00042 0.00005 0.00005 0.17000 0.11038 0.17000 0.17000 0.17000
2007 17 8 0.07909 0.14686 0.00080  0.00005 0.00005 = 0.36000 @ 0.15550 0.36000 0.36000 0.36000
2008 77 2 0.00888  0.05443 0.00006 0.00005 0.00005 0.34000 0.00005 @ 0.00005 0.00005 0.00005
2009 28 1 0.01213  0.06390 @ 0.00007 0.00005 0.00005 0.33820 0.00005 0.00005 0.18603 0.18603
2010 53 14 0.04384 | 0.10414 0.00033 0.00005 0.00005 0.44360 0.00080 0.21378 0.35105 0.35105
2011 41 8 0.01433  0.03505 0.00020 0.00005 0.00005 0.14600 0.00005 0.07052 0.12131  0.12131
2012 b4 8 0.01780  0.04419 0.00016 0.00005 0.00005 0.16010  0.00005 @ 0.09800 0.14798 0.14798
2013 53 5 0.01567  0.056870 0.00010 0.00005 0.00005 0.28990 0.00005 0.01400 0.21516 0.21516
2014 61 11 0.01830  0.07399 0.00017  0.00005 0.00005 = 0.53840 @ 0.00005 0.02581 0.12942 0.12942
2015 56 11 0.01126  0.03596 0.00018  0.00005 0.00005 = 0.22180 @ 0.00005 0.03918  0.10310  0.10310
2016 64 11 0.01383  0.04021 0.00017 0.00005 0.00005 0.21210 0.00005 = 0.04460 0.12528 0.12528
2017 71 5 0.00708  0.03407 0.00008  0.00005 0.00005 = 0.20420 @ 0.00005 0.00005 0.04342 0.04342
2018 64 7 0.01079  0.04204 0.00011  0.00005 0.00005 = 0.20910  0.00005 0.01235 0.14658  0.14658
2019 69 12 0.03370  0.08339 0.00021  0.00005 0.00005 = 0.39500 @ 0.00005 0.15800 0.19455 0.19455
2020 80 3 0.00412  0.02436 @ 0.00007 0.00005 0.00005 0.18290 0.00005 0.00005 0.00005 0.00005
2021 92 11 0.01247  0.04269 0.00012 0.00005 0.00005 0.21560 0.00005 0.02159 0.14376 0.14376
KA 911 122 0.01697 _ 0.05942 0.00013 0.00005 0.00005 0.53840  0.00005  0.03592 0.14616__ 0.33978
T =¥ 2A4F U HESADILE, 08 HAT AR £
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(8 2-3) HU|E 2+, XNo|, A=Y EEAHS|IE 2HeE3=YZn

- A" EsE (22l ppm)
we HHNE dsie T TIPS
NT N vswm mrEs JstEE sWs =R AR 90 | o5 | 98
2002 4 4 0.0381 0.02039  0.0304 0.0478 0.0076 0.049 0.0493 = 0.0493 @ 0.0493 @ 0.0493
2003 3 3 0.0308 0.01918 = 0.0254 0.0349 0.0099 0.0476 0.0349  0.0349 @ 0.0349 0.0349
2004 5 5 0.0410 0.05938 = 0.0027 0.0044 1.E-06 0.1381 0.0983 = 0.0983 @ 0.0983 @ 0.0983
2005 11 11 0.0198 0.02596 = 0.0123 0.0072 0.0050 0.0938  0.0210 = 0.0813 @ 0.0813 0.0813
2006 16 16 0.0231 0.01232 0.0203 0.0173 0.0108 0.0420 0.0374 ~ 0.0420 = 0.0420 @ 0.0420
2007 20 17 0.0109 0.01374 ~ 0.0017 0.0044 5.E-07 0.0515 0.0158 = 0.0329 @ 0.0506 @ 0.0506
2008 30 30 0.0186 0.02868 @ 0.0077 0.0061 0.0011 0.1055 0.0165 | 0.0524 @ 0.1055 | 0.1055
2010 6 6 0.0103 0.00739 = 0.0071 0.0110 0.0010 0.0210 0.0158 | 0.0158 @ 0.0158 | 0.0158
2011 6 6 0.0100 0.00390 = 0.0093 0.0100 0.0050 0.0150 0.0135 | 0.0135 @ 0.0135 | 0.0135
2012 20 10 0.0048 0.00801 4.E-05 5.E-07 5.E-07 0.0295 0.0104  0.0157 = 0.0288 @ 0.0288
2013 24 12 0.0019 0.00270  4.E-05 0.0004 5.E-07 0.0097 0.0029 | 0.0064 @ 0.0090 0.0090
2014 27 20 0.0087 0.01041 0.0006 0.0043 5.E-07 0.0375 0.0159 | 0.0245 0.0331 0.0331
2015 19 18 0.0070 0.00524  0.0033 0.0061 5.E-07 0.0167 0.0122  0.0140 0.0140 0.0140
2016 23 13 0.0061 0.01096  0.0001 0.0029 5.E-07 0.0500 = 0.0076 = 0.0181 @ 0.0444 0.0444
2017 25 23 0.0170 0.02401 0.0039 0.0078 5.E-07 0.1080 0.0187  0.0496 @ 0.0912 0.0912
2018 28 22 0.0110 0.01455 ~ 0.0010 0.0049 5.E-07 0.0566 0.0165 | 0.0328 @ 0.0487 @ 0.0487
2019 36 27 0.0078 0.01093 = 0.0006 0.0055 5.E-07 0.0497 = 0.0087 = 0.0200 @ 0.0426 0.0426
2020 39 26 0.0074 0.01041 0.0003 0.0025 5.E-07 0.0421 0.0120  0.0238 @ 0.0375 0.0375
2021 56 35 0.0064 0.01046 0.0002 0.0021 5.E-07 0.0488 0.0075 | 0.0247 @ 0.0324 0.0324
x| 398 304 0.0107 0.01697 0.0007 0.0050 5.E-07 0.1381 0.0126  0.0312 0.0476 0.1055
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(B2 2-4) H7|8 2Yt-2X, Xo|, FIjAACIMS] AE| ZASIA=XZ0}
3 _ AZVIS"HAsE (29 ppm)
M=mn  BEEMXL JI5HHT =9 ESE Z|cHZk
< < o = ~H 75 90 05 99
2005 20 2 0.0928 0.4013 0.0009 0.0005 0.0005 1.7970 0.0005 0.0448 1.7096  1.7096
2006 19 1 0.2487 1.0820 0.0008 0.0005 0.0005 47170 0.0005 0.0005 0.0005 @ 0.0005
2007 23 2 0.0005 00001 00005 00005 00005 00010 00005 00008 00010 0.0010
2008 29 12 0.0577 0.1099 0.0046 0.0005 0.0005 0.4870 0.0758 0.1153 0.4210 @ 0.4210
2009 8 4 0.0762 0.1044 0.0078 0.0184 0.0005 0.2801 0.1538 0.1538 0.1538 @ 0.1538
2010 25 5 0.0710 0.3123 0.0014 0.0005 0.0005 1.5669 0.0005 0.0692 1.1208 1.1208
2011 24 4 0.0449 0.1231 0.0013 0.0005 0.0005 0.5074 0.0005 0.2605 0.4541 0.4541
2012 26 1 00117 00570 00006 00005 00005 02909 00005 00005 01893 01893
2013 37 3 0.0078 00304 00007 00005 00005 01761 00005 00099 00606 0.0606
2014 37 3 0.0230 00967 00008 00005 00005 05653 00005 00246 01893 01893
2015 37 2 00097 00393 00007 00005 00005 01815 00005 00005 01634 0.1634
2016 48 3 0.0229 0.1021 0.0007 0.0005 0.0005 0.6419 0.0005 0.0005 0.2244 0.2244
2017 b4 5 0.0519 0.1797 0.0009 0.0005 0.0005 0.9129 0.0005 0.1038 0.5572  0.5572
2018 59 6 0.0285 0.1324 0.0009 0.0005 0.0005 0.9674 0.0005 0.0476 0.2092  0.2092
2019 71 13 0.0457 0.1214 0.0015 0.0005 0.0005 0.5904 0.0005 0.1616 0.3858 @ 0.3858
2020 72 8 0.0529 0.1837 0.0010 0.0005 0.0005 1.1072 0.0005 0.0692 0.5681 0.5681
2021 88 6 0.0150 0.0876 0.0007 0.0005 0.0005 0.7866 0.0005 0.0005 0.0667 @ 0.0667
FH| 677 3 0.0406 0.2315 0.0010 0.0005 0.0005 4.7170 0.0005 0.0550 0.2037 0.8144
T OEYEY BHE U UEIAUT, 02 MYS AR
T HEAZO FA =XHZH=0.001)2 1/2 ZH(=0.0005)CZ ‘EHE 2 ‘ASSHADIY, 0L X3 & 24
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