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Abstract

Through the study of polycyclic aromatic hydrocarbons (PAHs) in atmospheric PM; s of Baoji High-
tech Zone in winter, the day-night mass concentration of PM:; and the component characteristics of
PAHs during the sampling period were obtained. The average mass concentration of PM; 5 and the
total of PAHs at night were higher than that in the daytime. They were 41.7 pg-m-3, 31.8 pg-m-3, 62.9
ng-m-3 and 51.9 ng-m-3, respectively, and were dominated by 5-ring and 4-ring, followed by 6-ring
and 3-ring. According to the ratio method and principal component analysis, the main sources of air
PAHs in winter are motor vehicle exhaust emissions and coal combustion during the day, and coal
combustion and biomass combustion during the night. The equivalent mean concentration (TEQ) of
carcinogenesis in winter was 10.3 ng-m-3 and 14.3 ng-m-3, respectively. Mutagenic equivalent mean
concentrations (MEQ) were 4.2 ng'm-3 and 8.9 ng-m-3, respectively, which exceeded international
and national standards. The evaluation results of lifetime carcinogenic risk assessment model (ILCR)
showed that the VALUE of ILCR was between 10-6~10-4, indicating that PAHs may have potential
carcinogenic risk in winter atmosphere of Baoji High-tech Zone.
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1. 518

PMys 2R RAR/ N T BT 2.5 pm WA EIRATRL, SRkl P EZ MR e —, e Ll
BEANNRRIIGL, SRR SEEN . [FIR, PMys 2 —FMSER, S WESE. GHWMLEY LA
BALE L] [2], HAE KRS HE R TR Sk ph i, M s A A fd BRI A PR B 5 = X 5 i B K

% 3155 K (Polycyclic Aromatic Hydrocarbons, PAHS) 5 [t & 7E PMys b, 4870 1 rh &6 AN B S LA
R IRIR H DA ER I A E B S AP DL e AT AR S i S 0 BR[3]. SRR, R, IR
MHER A B 1) R R i 77 e NSRRI, B REME . REAME. KRS fA B0 . Bk, SRR,
SN REA R fETE, DR & 52 A A OVE[4] [5].

HATE N & R T 205 R IR %, FEEPIE PAHS BTG IE SRIEMENT SO0 N B2
M) 7 T BOAFF 7E[6] [7] VLT 26 [8] FHAR BRI i KR, PMos R B, LAAS0AH €0 S5 3 BB FH V200 52 22 34 05 g ik
[, BRI AR R BT & ZE T X AR PM,s 23050 MR T SERIRISE[O]4E 2 3 05 8
INEI AT SRR LUARVE FI B 22 B4 05 SR 1 32 BRI s 3 /D N [10] 38 ik ARV AN R - 2 vk B G 32 Bk U,
FLAR B M T RKZE KRR PMys HH 22 31 05 48 1) 2 BERIE ERB AL3N 22 HE T8 e A2 55 [11] 7] F HPLC-UV
HREESL T IRE PMos Hh PAHS (R0 HT 7325 SR 25 1201 F R i ok (R0 3 B AE 22 348 55 IR U AT v 16 182 FH
HERHET TR ZE BR85S 22 M T 3 Tk X KR PMys 2 30 55 4875 JUARpAiE B f i U A 3R 4T T 40
BTs AR [1410 B 5Tl PMgs HHAHZE 2 31 05 1847 T 4RV B VKO AR [151% R T KA MR - PAHS
15 YRFAEEAT T 5 LA AT 5 25 K ME S5 (1606 R A b Al AT 3 X3RS % v 22 34 55 I (R A R IR 3R 4T T
VAT, TR ZHESE[171X 2017 SERKFEKAF T PMys t 22 3807 K i5 Yok USIEAT 1 At B EHEAE (18] 0K
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AT R AETFRT PMys P Z I ITEIAT TR, HSIX s S rp e SN sl K =AW 5 al, 72k
J7 AR T TR

FXGH =1L AR 5 R NS A S i %, MHAFRAS TR, KAAK, A
ks WG PR R %5 5 L) PAHS Byt X8 T RS B AGE AR KI5 3 . SERGTAE R PMos 234
T3 IR IR IE « AU AL A e RS, VA7 55 5 T (R E T8, AR SO SEX8 T 8B XK PMgs HH 2 057 12 (75
GERFAL S A R KUBSE VR AR SR BT 7T NS KT PMgs 22 3455 JE O35 i PR A — i B HRAE AL Rtk TR

2. MBI 55%
2.1 HmE&E

SRAE H 57 T 5 A0 S 2 o B A A e B AR T, PR TRTZ) 20 mo R G T R AT AR A PR
TUE AT TH-150A1 R Ayt SR AR S, SRAERESN 100 L/min, SREEASER SRR 2.5 m, SR s 5 [
T AR, TE R R, JoiR K EE T, SR AR RS AT 44T 100 me SRAFRS Ay 2017 4
12 A 17 H&E 12 A 26 H, 2EBRCKAFE, BlErE: 8:00~19:30, #ilaifa]: 20:00~F H 7:30, &FRiELL
RFE 115 h, FLIRTG T 20 MRS, CRERAELFIRE S R TE AL, RSN E RS, &E
NUKFE(IRAFIRSE . —18°C) HRAEE 0 Hr.

2.2. HmETAES S

BYEE 1/8 SKAFUEIE, FEH I E T 20 mL BURESI A, 1) he A BB ML AR b A N — SR e R R B
REW(2:1, viv), ARG IR IR, FEE 5 OB YEAS (KH-5200B) 8 /5 2251 (15 min), HUS A HGE A
B BEFRAT I E I 8 A A T B XSO BRI RE SO I R R IR SR,
UGB ARG B ARSI &R A B R A, AT S ARG R = IR A UK
HIFE 25 mL IS, P iERE 2R RAU(RE-52AA) e A 7 R 4 0.5 mLs FREHIRAERE 22 1.5 mL [RIEFE
b, SRS FHEWOKR AR 1 (QF-3800A) H 1) i 48 U B WA A) EREIR RN 50 ul FRR(= FH B R be i)
R OTEIEFRD 10 l ImEnE R T HE 70°C T RBL 3 h, MWBUFEECH EAE R =R, R mA S
bR Cia ¥ 40 pl, SRJ5 B TUKFE(-18 C)IRIEZ 73 HT o

AP AR, 2R Agilent 23 7] U (1 — 5t B¢ H 4% (7890A-5975C) AT 73 [19]
LI B R A LS 9 DB-5MS, 30 m x 0.25 mm x 0.25 pm. iR THERR T HIGATEE 50°C,
TR+F 2 min; LA 15°C/min FEEFETHE 120°C; #8)5 LA 5°C/min (#7148 300°C, {R4F 16 min; #EAfE
9 2.0 uL HHARR T, 3N EAIE<(99.999%), Yty 1.0 mL/min. i {7 B4 A 1) S 72 R S
Moy (EME T HT), W AR SRR ML N & B (E &),

16 205 Z 15 1B IR bR N ZE (Naphthalene, Nap). J& (Acenaphthylene, Ace). 5 J& (Acenaphthene, Acy).
Zj(Fluorene, Flo). 3E(Phenanthrene, Phe). i (Anthracene, Ant). %% Z (Fluoranthene, FIt). EE(Pyrene, Pyr).
ZKIH-[a] B (Benzo(a)anthracene, BaA). Jii (Chrysene, Chr). 2K J3f[b]7 1 (Benzo(b)Fluoranthene, BbF). ZKJf[k]
< ®(Benzo(k)Fluoranthene, BKF). 7k J:[a] tE(Benzo(a)Pyrene, BaP). £iF£[1,2,3-cd]EE(Indeno(123-c,d)Pyrene,
IcdP). K Jf[a,h]#i(Dibenzo(ah)anthracene, DahA)Fl1 f:[ghi]FE(Benzo(g,h,i)Perylene, BghiP); 1E 4
ARG P, SRR DA,

2.3. RE#EHSRERIE

FESER AR A AT A RETAMSE T A BRI SCA LS
M At se ey, AR A EAR S 1 A BER BRI R M0 . BT DAERAE R A id R v, ANEANBE T BY
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B BY A2 R AN AR e AR =0, R TTRERI N RIS S, B A S R
T RE B (<5%), RIS 2 B2 BE B O 5 [19]

SERG I FRE R A T SR MR B (US EPA)HEFE I 45 i AbBE— N ERE: DA e SLER il AR R
T RS2 AR S VW FR R R N R 3 — /NMInbsRE: FSRMEI v me e s — A PATRE: H
FUEISLIG  EHLME: FES TR AT, BRI SRS AN S ERE SOIAR A HROIn N BT R 4R
IRPIITAR, TR S AT AR TR AR O [ R, DA B X 45 BN DR IE . BT B a8 IR A koK
Vi s, MO ETRSIEATED, G FBONRET AR IR 12 h, KK BRK, ZREBK TS
e, BJERAE 105°CRIMEFE R, BT SR IL7E 3 A #0 A AR A SR e e o JEI bR s s, R
%71 B AR (I EICRAE 70%~120%, 7454 5 E I RE HR .

3. H/REHH
3.1. PM,s FREKE SR THHHE

KA IR, ST B X A2 PMy s [/ 0] 5 082 (6] P35 R ik FE 4 1) 31.8 pgm > 1 43.7 pgm ™ ¥k
HL (A S EARAE) FILE [ PMas H IR E R ARAERRAE 75 ngm ™, B PMys i Bk LR
K, BEB NEL, B2 12 H 24 HEXS T H BN 5 RS BUE R PMys IR sy, KRR S
RBERWE 1 iR,

M PMys Bk B A L e 2 T LA H, 12 A 23 HAI 26 H PMys 19 18] i 53K -5 Ho A s ]
IR, EEEFAFE RO, — BB, BT PMs i SR EEILRIRE S, KoE
) N0 A 7= R AR TG 2 7 AR 2 IR HL3h 22 R S HESUE 2 S BB AR FE I3 n . AEAR SRR
[E]) PMys Jii Sy LLBH R 2Ly, X AT B2 Hi T A B R IRR IR I SR 260, (RARIRS 5 LI R 2 1
PMys A G4 8 BN RGEAE PMys 25 5 FURTE — i DL S AR B 5 Z R TP RCE R R H
BERT UL, 78 PMy s I H FRAT AL B2 25 18 N 235 Sl RN (8] R 26 PR AL, 38 25 R S0 A R S5 DR 2 (1 R
TR A 25 RSB AR A 2 A PMys J57 R P AR KR BE R34 o
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Figure 1. Diurnal variation of meteorological elements during sampling period
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Figure 2. Diurnal distribution of PM, 5 mass concentration during sampling period
2. RHEHAE PM, s REREEBR S

3.2. PAHs RERE BRI HFHE

IINTRERIAZEREG, LRI 14 R 2300548, Hp 2808 5 WU B & s TR 7R &b H3
W T2 4 KR FREZ 5518 [14]. EE EPA MR 16 Fh L2 IR 55 18H 4 PR, A H
2 TR 2 3R 95 12 70 9l 2 2 3 [e] E (Benzo(e)Pyrene, BeP). —ZEik % (Perylene, Per).

1) PAHSs V34 Ji &3 5 (1) B R 43 AT R AIE
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Figure 3. Diurnal distribution of ZPAHs concentration in PM, 5 during sampling period
3. RAEEHIEIAS PM,s th TPAHs RERENER S
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K] 3 9 RAEEHATE RS PMys B PAHS P34 SR BE (1 BB A At L, AL 3 BTN, PAHSs B A] P35 i
HIRPE(62.9 ngm )RR T EI(51.9 ngm™), XA[RE 5 RN AFR AR LBERZ, MELRZ
SEIPEC, KRR S BB 3858, XT PMys IR BRA FI[20]. AHHE 78K PMys ot PAHSs ~F-35 i Sk
FEAR T A AE[21] 22N[22] OKJE[9], TR & TR iiigm[23]. G241, E#A[25], ¥RYI26].

3.3. B{EYPAHs W REREEBE D MHHFHE

AR K PM2.5 1 B S PAHS V-2 i ik B R AR AE L ST 4, Y ERT A, B IA) H A X PAHS
TR TR, Hat—PIE 7 EIRRRA SRR ER T R R, TR
FAER TSRV . Ah, PAHs BUEIREZ M AGIE 5 BRI AR 2E R A R [19].
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Figure 4. Diurnal distribution characteristics of different monomers of PAHSs in winter
B 4. &% PAHs RAE B AU SR BER 2 HHE

i -V T - R R =¥
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n A~ | 5

A m

3.4. PAHs IR ¥ 5> T 5 4iE

SKREWA], SR T A 2R 8] 5 RE K PMys Y PAHS SN/ AR N &l 5 o, Hb ] 0B ) 5 1 A] 8
1AY PAHSs “F-15 5 Bk BT 5 Y PAHSs (I ELBIIBF v 5 3K > 4 38 > 6 36 > 33K, B [A] 5%/ H.4K PAHs #F
FELL 5 IR 4 SRR, 6 A1 3 FRAT 5 I LA 2 .

KAHH] PAHs 2 B 22 SN EEIR B FENBOREY) . BTLL PAHSs (3R E00 AR e HL 3
WA R, KT8 2~3 3 PAHs SZHAZE SRR, ERXHEEUASEAFAERLS THEKR,
HITFERES150; F TR 4 35 PAHs DUSSFIEURLA 0T A I 2 P R M E ML &9 s o
T-&IM 5~6 FF PAHs 2 LUK FI T 2U I 6 (R 2 1 ELE R MR 22, VR P 2 v Y o BB A 5 8 s 5
PRBGE[15]. L, PMos o 3 3P G ILLBIHERAR. 55 —T51H, PAHs (8K 7t 55 i A K.
W7 RBL, HLEh4E RS+ BoF %5 5~6 M4 7 &) PAHs S B8 HE[7], MRS+ 4 7= PAHs (4
V& BT [21]. B AT RSR[50 T S8 X & 22 KB ] PAHS (1R 5 3 LR B BRIR FIALE)
RS MHES
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Figure 5. Diurnal ring number distribution of PAHs during sampling period

5. X¥EHAE) PAHSs M B R S
4. g
4.1. PAHSs [EfEHT

H AT PAHSs HIVR AT 715N F e 2 00 OB . A28 T A S AR L RRAE AL & 0 AR T4 BT
o ltn, IHRHRSE N [71H EUAEVE R A S 4R T 4 KR PMos HE M SR IRIE, 455R M, HokIE
TRRIEHE ORI AE 388 2 SR R VR ZE (R TS SRS N [25] 8 i b B v R DRI 2 A2 4 I e B BRI XK
S PMas HER SR FZRIFE RN ERAHG BEHSENBME A UEE. F R i A i
BTS2 ARAE TRy B IR FIRIX 2R PMyolPMys 23R 5 kIR, 45 R W], F R KBk )
HH PAHS 32 R IE T HL5h 48 B SR AR B - Sk AT [27]) R EL AR 20 ik L X 525 (1) PMys H PAHS
HBEAT T ISR . RIRBON T2 B LB VERI R 73 Wik, A SOt R I R e 7 250 4 W 7 SR 3 U 0
T T X & Z5 KA PMys 1 2 2805 1R (1R 5

1) A

AN RARL DL B R b 26 2F, BT AE ) PAHS IIZE R S EL BT 5 Eu B S A E AR RIRRFE I 22 5, (HA2AH L
Tt PAHS 15 6 22 T8] FRI AR 75 5 A 14, DR b mT DE S AR A L ARV e 2 4 W FE K [ 28], 3 5 e B Ant/(Ant
+ Phe). FIt/(FIt + Pyr). BaA/(BaA + Chr). BaP/BghiP F IcdP/(IcdP + BghiP) 4|l PAHSs [FokJF. FA9TH
FHTIX 47K PMys o PAHS [F1/E 8] 5 72 (A RFAE LUAE L7 1, B UL AT A1E 8] 5 %2 8] Ant/(Ant + Phe) EE A
#E 0.02, U R 5 (ARSI AR A2 A YR s B (A1 SR FIV(FIt + Pyr) I ELAE T2 0.55, iR Y
LA SRR 5 £ ) R IR B 5% B IA) 5 7 1] BaA/(BaA + Chr) LLAF 43749 0.56 AT 0.61, i B B | ()
Y5 FEIRIEIE s B 17] 5575 18] BaP/BghiP ELAE 4> 5124 0.71 A1 0.73, 1t WA 1A] 557 18] 7] RE KV T St 22 HE R
B ] 50718 1cdP/(IcdP + BghiP) EL A 7355 4 0.26 A1 0.23, 5 BB i) 5 7 17] i i 52 ke LA R WL ZE HETR
LR EFTIR, EXSTHAZE PAHS EERIFE T AR, AR L3 & R S

2) ERS T

AR SPSS AFHAT G it b, RFEIANI L REE T 20 ANFEM, ARG A 14 Fh PAHS 1E 748
B, WX 14 Ff PAHs BHTIR 7R 4E 08T, S5 3R W35 2. BIAITE 14 HF PAHSs FREFREL T 2 FEREE KT 1
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IR FAE A ERG R, BT Z0TRRE N 95.35%; RIAIZE 14 1 PAHSs $2H T 1 FRpE(E KT 1 7
VERTER T, BT Z Tk )y 88.36%.

Table 1. The characteristic ratio of PAHs between day and night in this study
= 1. K3 PAHs BB E

HRAIE H A =315 [ FYME
Ant/(Ant + Phe) 0.06 +0.02 0.06 +0.02 0.06 +0.01
Flu/(Flu + Pyr) 0.55 +0.01 0.56 +0.09 0.56 + 0.06
BaA/(BaA + Chry) 0.55 +0.03 0.60 +0.02 0.58 +0.04
IP/(IP + BghiP) 0.39+0.02 0.39£0.01 0.39 +0.02
BaA/BaP 1.66 £0.17 1.77+0.13 1.72+0.16
BbF/BKF 8.51+0.53 8.88+0.85 8.69+0.71
BaP/BghiP 0.70 +0.14 0.73+0.06 0.71+011
BghiP/IP 154 +0.15 157 £0.07 155+0.11

B [H] PMys o PAHS BB AT A 2 iTRUE H, F R 1 i 8 =2 5 3411 BbF. BKF 1 6
R [ 1cdP. DahA Fil BghiP, L BbF. BKF /& B AR HEB AR RY[27], 1cdP. DahA #1 BghiP J& 55
WRIFHEBBIARR, W s 1 AR 4R SRR £ 2 Rl 2 3 B0 Ant F1 4 2R Flt.
Pyr NBRIEHER IRRIRAI[20], R 2 ARRIRBEHE O

A PMas H PAHS [ BLAr At W3 3, HHIE AT A1 F sy 1 b s =i 2 Phey Flt. Pyr. BaA.
Chr. BbF. BKF. BeP. BaP. Per. lcdP. DahA f1 BghiP, H: Phe. Flt. Pyr. BaA. Chr Z¥RIEHERITK)
FRiR#Y), 1M BbF. BKF. BeP. BaP. Per. IcdP. DahA Al BghiP J& A LE bz 45 B S HERUK AR iR P[20],
R 1 AR 3 42 R S HETBO

Zx T RN LOAEVE AN E B AT I A SRR AR — S, T LRI R T o X AR K PMs H1 PAHS
AR ] FE HRYF A BN 4R R SN HETBC A AR, 0 TA) 220k B TR AE Y B i e .

Table 2. Principal component analysis of PAHs during sampling period
2. KALHAE) PAHs ERH ST

AR BRI
PAHs ik

1 ¥ 2 H¥ 1
Phe 0.818 0.321 0.913
Ant 0.790 0.559 0.728
Flu 0.951 0.285 0.933
Pyr 0.944 0.280 0.805
BaA 0.967 0.079 0.963
Chry 0.980 0.108 0.979
BbF 0.991 -0.122 0.981
BKF 0.982 -0.120 0.987
BeP 0.990 -0.091 0.990
BaP 0.979 -0.070 0.992
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Continued
Per 0.989 -0.090 0.970
IP 0.873 -0.471 0.933
DBahA 0.937 -0.179 0.983
BghiP 0.902 -0.394 0.955
77 2 STk 1% 77.2 12.0 88.3
RITTZ TR % 77.2 89.2 88.3

4.2. PAHs R XS VA

(—) U A RO FE AN BUR AR SO
BaP & i 4 A BLEL A i 30 P AN SO (1) PAHS, JLAE tH 5 T A 40 23 (WHO) I [ b o A ] P b v
( (A2 SR BAhRUE(GB 3095-2012)) ) [2917 (11 H P44 5 B FRAE 22 %18 0.1 ng-m 3 fi1 2.5 ng'm ™3,
T BaP (WU B 71 - i R R S & A5 21, i BaP #5145 24 X (Toxic Equivalency Factors, TEFs)#ic. N
1, HEHik PAHs (1) TEF UL BaP S [7]. tH&E L BaP v 1 80 55 204K ¥ (Carcinogenic equivalent
concentration, TEQ)FIEURALEHIAE(MEQ), VA T KA PAHSs 5 4LEUm FIE R4S XS PEA (Jung KH,
2010),
R PAHS (R ME 2 ik M B e 4 R A R R
TEQ=) C, xTEF
=[Phe]x0.001+[Ant]x0.01+[Flu]x0.001+[Pyr]x0.1+[BaA]x0.1+[Chr]x0.01 @)
+[BbF]x 0.1+ [BkF]x0.1+[BaP]x1.0 +[IcdP]x 0.1+ [ DahA]x5.0+ [ BghiP]x 0.01
MEQ =Y "C, x MEF,
—[BaA]x0.082+[Chr]x0.017 +[BbF]x 0.25+ [ BKF]x 0.11 @)
+[BaP]x1.0+[lcdP]x0.3L+[DahA]x0.29 +[BghiP]x0.19

K@)

TEQ: LA BaP NZ & 14 Ff PAH S50, ng'm™; CoN% i Ff PAH HIIKE, ngm™; TEF
N Fh PAH B0 A 7, i = 1~14. MEQ: LA BaP A& 8 Fl PAH B &8 R AIKIZ, ngm™;
MEF; N5 i At PAH (EIRAEZEIN T, i =1~8. C WA i Ff PAH 9K, ng-m % PAHSs (30 Sk A
FRBRARE A T

HAR(D)A(Q2), 5 H A E R 10U S 2O ¥R 5 (TEQ) 4 M 10.3 ng-m > Al 14.3 ng-m™>; 3%
AR 2SS (MEQ) 43 11 9 4.2 ng-m S H1 8.9 ng-m 3. i3 7 tH 5 T4 4H 43 (WHO) (1 [ s 4 A0 (5 A A
HE (RIS SR EARAE(GB 3095-2012)) [29]H () H P49 FEBR 2. (2.5 ng'm \1.2 ng'm ).

2) ZAEEUE X (ILCR)

KATHRIN) B A 25 20 5 5 B IR A FH HE N N A P 72 A Al B U o A e — BUR st A
PR BB XU, 5 A 24 8o XU (ILCR)/E T8 FR[30] [31] [32] [33] [34]. NAARFFIL 5255 () ILCR #2744

ILCR = 9XCAXIRxEFxED @)

BW x AT
X CA: KA VG YA S, AW FE R BaP 8 S 80 B (TEQ), mg:m®; IR: MR R, m>d™;
EF: BB, da’; ED: REFFLLN, a; BW: AHE, kg; AT: FHREENN, d; q: RIED
G FORME S H M NAASEOR RS R 5L, kg-d'mg ™l MRYESEE EPA IRIS 7541, BaP WL B TR 12 I EUE
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FF Z%0(q) N 3.14 kg-d'mg .

N AERS BN A B4R bR 22 AR K, ELX B BB MR ), A SOk N2 ) LEE (2~5) /b
HE(6~17) R4 A (18~70). US EPA 1, 154 ME0E AIE (ILCR) /K F-AE 107*~107° Z [ N AT 252 K F,
B4 J5 % 100 J3 N 1 A D6 5 5 v e S S0 fd JE fa S AR T (M A BRI 1 I (R BB /KT R W B2 1
KT 1000, RoRMGERE, WX EABLENARKR; RN 10107, Fnm T HEE
B, HAFE; RN 10°~1070, FoRmEHVIGE, RN EREETE: AT 108, For
BREEC R, TR, 0 R T 1 RS FA it o

Table 3. The risk of Carcinogenicity (R) and loss of life expectancy (LL, min) of the contaminant for different age groups
during the sampling period

= 3. RHEHEI A EEHE AN SR E XS (ILCR)FIFEAE d sk (LL, min)

JLE A 22N
R/10°® LL/min R/10°® LL/min R/10°® LL/min
SR 1.05 +0.43 6.51 + 2.65 1.60 + 0.65 9.91+4.04 2.76+1.13 17.19+7.0
IR IX A2
& [A] 1.34+0.35 8.32+2.20 2.04 +0.54 12.67 £3.35 353+0.93 21.96 +5.80

M 3 1 ILCR R LLE Y, I R B0 XU ) 5 v T8 8], 3% S5 ) 1 s B 2 B IR P v 148 )
K. [FIBArEn, Sum MR R E RS DE, HRREN, LRSS AR, @HEELT, JLE
B U B E LR, (DR A iy R K HL B BRI TR0, BT AR AE 3508 IR 1) ILCR UK. &
FENLHFENRER K, AEKEDFEE, FEILCR EHRH.

USEPA #i5E ILCR {/hT 107 & A 2 80 KUK K F;  ILCR (B AT 107°~10"* J& B 71 £ MUK K 1
[27]. UL, SRREA A 500 1 X 428 KR PMos 1 PAHS HIAETEVE 7E S0 KUK, (H 75/ 4F [ 808
SRR PR S T AN, AR N F R AR e KN 21.96 min.

5. &g

1) REEHIA, EXSHTRHIX AT RA PMys KPR SR N 37.2 pgm®, K (FEES M E
FRAE) FTRLE ) PMys HISIRFEIRME 75 pngm ™. B0 PMys (T3 RHE (42.7 pgm °) KT B 11 (31.8
ng'm), BLHKA PMys B0 V38 R Bk B 5 NS0 8) . I IR R A A 2

2) EAYGTEH X A ZFKA PM,s Y PAHs V-3 5 B9 B R 53.2 ng-m ™2, SPAHSs [ 1] 13 i f ik
B KT B (R, LR e, S 1 K PMys H PAHS 75 AN 25 240

3) It LLAAVEAN T BT A HT 25 5, BT LA H XS 7 =8 X A 22 KA PMs Y PAHS B[] 3 Bk
TR T —MLBN R I HER A S RGEVR , 78] 32 BRI T BRI RN A= P o iR 4% o

4) R EREAE D HTHISE R, RYREIE PM,s o TEQ & - 5 B A2 ZU(WHO) i [ B A [
PIbRAE o 3 28 A B A TAY , AN A4 4 B A BRI 52 52 19 ILCR B/ T 1.05 x 10°~3.53 x 10°°, &
W] PAHS X N B B A7 LE 178 78 28 AR 30 KU .
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