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Characteristics,. sources apportionment and toxicity assessment of
polycyclic ‘aromatic hydrocarbons in atmospheric particulate matters
2017 Chinese New Year in Urumgqi
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Abstract; PM,; and PM, ; samples were collected from the residential area of Urumqi around the
Chinese New Year (CNY), and the mass concentrations, composition characteristics of 16 priority

PAHs were analyzed by high performance liquid chromatography ( HPLC). Source analysis were
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performed using the characteristic ratio method, and toxicity was evaluated by the BaP  and ECR.
The results showed that during the sampling period, the concentrations of PM,, and PM,; in the
residential area of Urumqi exceeded the national secondary standards by 77% and 85%,
respectively. The average concentrations during the CNY were higher than before the CNY Eve. The
concentrations of PAHs in PM,, and PM,, were between 65.98—253.54 ng+m™ and 37.68—
245.24 ng-m™, Y ,,PAHs was mainly dominated by middle and high molecular ring PAHs which
accounted for 88% of the total PAHs. During the CNY, as the particle concentrations increased, the
concentrations of PAHs also increased. Moreover, contribution of 5—6 ring PAHs decreased, while
the 3—4 ring PAHs contributions increased. The source analysis showed that the main sources of
PAHs in Urumqi included coal combustion and motor vehicle exhaust. The contribution rate of motor
vehicle exhaust to PAHs was higher than coal combustion before the CNY and decreased during the
CNY. The toxicity evaluation results showed that BaP  concentration was in the range of 0.0004—
10.94 ng-m~. BaP and DbA were the most toxic PAHs congeners, contributing more. than 70% to
3 BaP_. The total ECR of ¥ ,PAHs in PM,, and PM,; were 2.03 x 107 and)1.68 x 107,
respectively, which exceeded the national maximum acceptable level.

Keywords: PAHs, Chinese New Year, source analysis, toxicity assessment; PM,, and PM,,

Urumgi.

Z I J7IE (PAHs) J& A Al RIS AR B 3 A A A LR 58 2R be it 7= A 1) — 4 B A
B B A ECSRAEEAEA Y. KA PAHS J& P FESARHE . 53 0 2 LSS I s e AR (2—
3 1) PAHs FIFUR Y S RAFAE 2 30 (5—6 31 ) PAHs, 4 FRPAHs HA 245 & PR PE | 78 S0k b Fn i
AR AR B A IR, KA PAHs AR W BRhe JUk: 4 v | DR I AR 25 550 4 R A 380 it 3488 1 Xof
Nt R s AR A B g 2 NS R B 70%—90 % Jii 3 5 75 2 Hh FR4E b B PR AL A ) B S L S Y T
PAHs M2 80 b2 I 5 KA — 285 R, vE R SR B 3 AUk 4 7 PAHs 1975 YR i B
AR TAA & PAHs PRI AR A 5 S & L.

L8 R SR AE TR [ PG 300 b DX B ) 2 F . I G S e DX ) DS T A s ) St T B TR A 1Y
AW R, B 4850 B 2RI, KA Y B H 3558 7E— e FE B LS mah S 20 i K e S N2
fRE Y L EARSF RGP IR i 2L 42 B AR Tk V5 YA 9F TR A PE 5 e, i H. 258 K 5% = 1 2R
Ly 33 AR TS Yo HEBRLE s ARSI X0, DT e AR 5 %, 905 AR v Re 0, % it R
B R R T A S IR~ e E D AR R E AR LG H R IR E 1 ) 52 8 >,
FEB A T AR Tl B 55 Sl /b | 15 Y HEC S i > (R AR AE R T T 9%, BRSO AE SR AT
o | A S 0195 e P 2 2 Lk AT B9 S T KR AR SR B X 22 B0 55 Ik (4 B WAL AT A7 A 4 T A BB TR 5 B R
73 IR A0 PAHSs S @30t 8 Wu 25 545 ,2008 4F 8 H 3 H M1 76 b 5T BLs I 4
FORHE BRI AE B S AR T KA PAH B4 55 it R UL, 5 22 O 22 A9 50 Ok o) B 00 A6 08 e e A<
PAHs 7 5520,

ABFFEI) F B H A K E AT E B8RSR PM, Ml PM, 4 PAHs IR, It 25 5%, /b
A RARFAE ; B 5 AR 1T R JE BRI Hh PAHSs B AT BEPE SRR ; PEAN AT IR PAHs A B0 XS ; & T
() R0 e B ATIORRAG I 775 R 5 BRI B R AR 3l

1 #ES I (Materials and methods)

L1 R SRR AR

KA b R S8 R S T VAR T 5 DOBTIREAR b K22 7 5 A MR T (87°57/33"E—43°81'77"N) , Kb
EEZ N 15 mRAERTIE R 2016 4F 11 H 29 HE 2017 42 A 5 H,#HT 13 UCRAE G UCRRER ]
8:00 [ EYHI 8:00 #i 24 h SRAE AT RAE S AR T 5 065 1 B PR B BRAS Al i e
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AERARSR (1851 2050 &Y SRALHEN 100 Lemin™" ) MBFIELFAEUENE (90 mm , 7E Ty 3100 450 C R4 h)
LA AR R T [RIRSR AR KA PM FI PM, R, AT C S IR RE T8 0 WGk 2 S 4 Bl R B R e
FHERGAACKS U8 I 25, 3 B 1 L2 e 4% B 2 fu e | ROz M se g6 =, s vp e iR i (IR .
25 C ¥ 50%) 74 T T4 24 W, 750 2 — 00k 2% 01 ROF-FR I, AR 85 PR B2 e 7E kAR
DMIGHR B CIREE T ORATF , I SIS0 50 2 A AL B/ AT e BE.

1.2 FES L3R5 5 b

Kong 25" PEARAR T 7E PM, o F1 PM,, "' PAHs FY$R G FE A3 HT 5 125 45 SCR F Kong 197715, HAK
ACBRANTE RIS 0 B B 27 A B B 2 T 1] PN B SRR T FOSS ST310 3R [l R g 4l v | 42
BO A A 1+9(V/V) 100 mL ZJk/ 1F O 0 FTR A PR HUR, DA/ NI 1 5—6 YR 3 B2 3% 22 M1 16 h.
PR BORAE IR 28 KA b 40 CHRAEIE T, A 5 mL IFC 88 3 WRHk4s , G EA R 1 mL, @it 285
B L Tl (AR, 100—200 H ,400 Ciifk 4 h) it 0.22 wm HHLIERE, 7F HPLC JI5E.

SR ARSI 25 A 25 ARSI #4514 22 548 HPLC-1100 =580 AH (3543, BL & PAHs & FIFREAT 4347 16 Ff
USEPA {5 PAHS(Nap;jZ*E\A(:y;%%\Flu;%\Acp;%\Phe; 3E  Ant. B Flur. %E‘?\Pyr; ¥ BaA. &I
(a) B Chry:Ji \BbF: #JF (b) 9% & BkF: &I (k) 2B BaP: A3 (a) B . InP: EigF(1,2,3-cd) B,
BghiP . 4 (g, h,i) £ . DbA: —F 3 (a,h) B) ¥ HPLC #EIRIZ K 30 °C , L MmN K% 220,230,
254 290 nm, #EFEEN 10 WL ZHERUKVE RN AH, W AT 100 mLemin™", DB EE VR 0 75 =X
(2 1) B E PM, A PM, BES 16 F PAHs. 16 i H b Ak & Wik 2 MEARTE b 48 S0 63 P At 88 it
(] , SR MR 26 52 BRSO A P ) PAHs 3547 3 525047

R1 PRV

Table 1 Gradient elution procedure

I} 6] Time/min W Flow Rate /( mL+min™") ZJE Acetonitrile/ %
0 1.00 50
12 1.00 65
15 1.00 89
32 1.00 89
40 1.00 100
65 1.00 100

1.3 R uE A Pl (QA/QC)

AR S % FE EPA-610 J5i%, 2 NI AL A0 B v I A7 45 VR AT 8 2k 7™ 4 114 I ko 3 18 328
25 1 R 28 B L S 5 A ORI [N e S S0 R AR AR i B2 e A ad R v g A T S5 SRR W, S AT A 4
FBT £ P TIE 0 B 254l 525K, & A PAHs 1Y b o it 42 4Pk R4, PAHs 19 181 ISR B L 83. 60%—
115.40% 22 [8] ,F- 448 H 97.93% , T 52 3 56 45 S 19 AH % f 22 90 61 R 1.60%—15.03% Z [8], “F- ¥ {H
4.26%.

2 ZEHRL 59798 (Results and discussion)

2.1 KA PM, Ml PM, 975 4K KSR N %

SRAEIA] 8 A SF T R AR G R AR 2 Fin AR 2 Rl IE Y, B8 AFFIT 4
ZRAEIIR] PM,, FI PM, o B9 9 2 AR 4 23 51 A 71—406 g - m ™, 52—350 g - m™, 254 & 4 51
260 pgem 219 pg-m™, ¥ it GB3095—2012 ¢ PR 25 R B AR MEY 2% H AR (150 wg-m™
75 wgem™)  HEFRRAN N T7% 85% .15 A7 (2017-1-27 ) Rif W0k 490 5 £ W B8 0 S8, i b &7 I ik 3
/N BR A JE B RIURL -4 5T S R B 18 v T 47 W, U HOR UKL Y 1 G S B R A DE R
T RRIBCRAE AT KA P, B BE 2 TG 5, 25 Hh B LGP g LA 2L T RE B e ke i h
PM, ,/PM , (B4R (0.73—0.99) ,F-HIE K 0.82, Bk 47 J5 1Y PM, o/PM 3418 FLBR 47 Hif s+ 0.1, &
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P A st ] B R A R SR VAT T AR 3. ZE Al A AR ) BR A7 TR RABOR vk B ) A A S AR T
R B KRAERRAT AT . 2 2 W60, R 47 i 0 88 A IR A A A AN A Bk A7 I - 24 3 8 A Ik 47 i A
-9.4 °C FFEH]-10.5 °C ,FHEEM 85.3% F1 i 2] 87.5% , WUk FEAE %2 A= A8 Ak | SRR A SF- 1 XUy
1.5 mes™" AR, KA PR S5 AR A A R IR S e R

R2OCRAEIEBOR YR E TR R

Table 2 Particle concentrations and meteorological factors during sampling period

KA [E] PM, 5/ PM,y/ =95ty B R
Sampling time (pgem™) (pg-m™) Temperature /°C Humidity /% Wind speed /(m-s™")
2016/11/29 203 249 -8 84 2
2016/12/02 297 406 -7 93 1
2016/12/13 75 91 -3 79 2
2016/12/27 114 155 -11 85 1.5
2017/01/10 238 327 -12 81 1.5
2017/01/17 296 357 -14 89 1
2017/01/26 106 148 -11 86 2
2017/01/27 177 219 -12 87 1.5
2017/01/28 314 382 -11 89 1.5
2017/01/30 254 255 -11 88 1
2017/02/01 350 355 -10 90 1.5
2017/02/03 271 303 -10 89 1.5
2017/02/05 52 71 -9 92 1

2.2 'BURIIT PAHSs V5 G KF

AWFFAEARTTHIE (2016-11-29 Z 2017-2-5) 2RI SEAR T A G RS PM F1 PM, s R P A
ai, IEBEAT RGN H Y 16 R HE PAHs ( X PAHs) BE 5y iR S PAHs Y8 46 Y A Rk 42 ks 9y b
Y PAHsFUIR R AR LAl 1 s,

300 - R PM2_5-ZPAHS PM,-> PAHs
S - -k - PM2‘5 cece@ece pM“)

1 400
250

200

%

%,

150+

100-F

PAHs concentration/(ng-m™>)

PM concentration/(pig-m™>)

s0LE

%, P

Bl 1 SRREIIE ORI B S PAHS YR I

Fig.1 Concentrations of particles and ¥, (PAHs in the particles during the sampling period

A 1 ATALPM  Fl PM, Y PAHSs WEEESr 54 T 65.98—253.54 ng-m™ 37.68—245.24 ng-m™
6], S48 W AR ) R 172,75 ng - m ™ 149.76 ng - m AR L T 501 (19.04 ng - m ), #L
(286.93 ng-m™) , % "' (508.33 ng-m™), 2= " (191.79 ng-m™) , A FEE" (349.09 ng-m™*) FlL
H(71.38 ngem™ ) AFRME ] PM,, H PAHs B, AHFST 45 AR T80 BF g L % MURIA 5 S5 3R
7, 5 T 5 5 R AR, PM, X PAHs A9 & 25 TR 5007 (25.07 ng - m™) HIIE A AR
(98 ng-m™) KT AFKE" (397.66 ng-m™) B A Fis-FEMH PAHs BUHE N 3 LLBR A7 JE 4k, BR 47 i
Y o PAHs [Pk BB T BR &7 J5 . 43 0 i R A PR A . — I 6 1 03 TR A0 A6 08 477 9 0 ke 2 in e R <
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PAHs"® | ZJRARIR AN S R4 5 A AT PAHs SR 4L PM,, h iR 2\ PAHSs {H H S0AE ] —
(2017-1-28) SRAEFIFE &L 1, PM,, o 0 5 i (1 BLAE 0 0 (2017-2-1) A ff v, e AR AE 2t BUYE o 5 — IR
(2017-2-5) RAERE S B 5 RAEIRLE T 35 K, 5 X KA P B0k A A 5 Ye e B Ak /R, 76 50
[ AP BURL ) ML Y PAHSs B f 8B I A RATE B (RIS, B K XRPRIAR R T 2 pum R B 1
FORiAR/NT 2 wm PRI EER Y R, 2640 ad i rp 220 5 Je — UCRE B B 2 12 PM, - 3 PAHSs /
PM,,-X (PAHs [ HLAE S R 0.79—0.99 , SEYME N 0.87, FBIA T KA PAHs B 25 &) W B 7 4 ok
YL, EESAGTE PM, [ AT 45 505 DATE RO 5 i — 20
2.3 ORI PAHs (4 AR

K12 & PM, Fil PM, ;54 PAHs 19T B2 1 RT 2 ATT, PM Y Flur 20 B2 o5 (9 SRR R 2
BbF, Chr, Pry #l BghiP %, Nap ()& S 5% PM, s & i m {85 PM, 34—, Flur (19 & 2 5 i
UK BbF, Chr, Pry £ BKF 45 (H & B KA 2 Ant. SR EF  PM, Al PM,  FFORTEFH2E PAHS #9437 B
AR 3 h4r T (MMW 4 37) PAHs XF X | PAHs 5t 8 V& B2 (0 STik e , IR 5 B A1 6 3R 1Y /& 43
T4 (HML) PAHs , %> T8 (LMW ,2—3 3£ ) PAHs [ 53Rk i/ U A 4 3R (42% ) >5 H(29%) > 6 ¥R
(17%) >3 (10%) > 2 ¥ (2% ) X FPE5 IR PAHs (1975 LR AR PAHs A Sy BRACYE R A ¢ KT
B PAHs B8 %, KO 7E SR b, 4 38 PAHSs 2245 L MA HLTS Yl , HoAmok S A [ P AR 22
O3, Ko T PAHs A K, FE /AR FE S AR

40

4 3 ! 53 6 ¥
5 Ring 6 Ring

35

30

25

20

Concentration/(ng-m™>)

Nap  Acy Flu  Acp Phe  Ant Flur  Pyr Chry BaA BbF BkF BaP DbA BghiP InP

2 ORI 16 FRLEE PAHS BT IR

Fig.2 Concentrations of the individual priority PAHs in particles

KA 5T 2 B A RS PAHS SRIE TSR HEGE , Pyr . BaP Inp 1 BghiP 4% HMW PAHs F= 2R JH
THLh EHE S R B B2 P, Flur \Pyr Al Chry % MMW 1 LMW PAHs & ZOR TR TR A9 Al
RAR MBS IR B R e 22 [/ 3 WOR T B8 AR FFHET R AR FEL PAHs (1437 15 0L, Bk 4
J& 4 FRF 4 LT PAHs 1 HM LUBR A7 i A 388 5 4 SR 205 R N 40% 38 55 3] 46% , [ 2 5 TR 6 B
PAHs 9 HL 615 Bk D 4% F1 6% ,1 H 28 .30 HA12 H 1 H 3 A~FE 5 A A9 AL R B & 3 nT BER T /S
SR HE RIS R AR A A 5%, PR R 7 7 1 3 (R T DX A8 0 /0 31 2 47 AL R O AR R AT o] BE R R
Wil PAHs FEDRIFEZ — i 7 MR FT 45 AR, 046 BRI RS PAHS BV BE A M Y 105
Wi, W) — PM, ' PAHs [ m TR — K0 7.4 55, 500 5 2, 8 18] AL 3h 28 HERCR 820, HRAE Y
WRIORN 8 B 55 AT 500 B0 (A 1 5 2 2 e SR ) T PAHSs 14 3 1 B2 UARRAIE
2.4 PAHs IR T

BRI IREE PAHs 19 R BRUG, th T BRI BT 9 B 2R T R BE A5 R R TR] R Rl e i A A At
PAHs Y 4H RN 2 22 AR TE 25 S G I FH PAHs A [RBA4A 04 H A AT DA BTG T REPE SRR 27 T 12
HAFEIEL PAHSs Y LR A R4 SR AR A9 LU A Y Flur/ ( Flur+Pyr) > 0.5 i1 0.2< BaA/( BaA+Chry) <
0.35F Ze /R AR B A ) B BE  Flur/ (Flur+Pyr) < 0.5 il BaA/(BaA+Chry) > 0.35 W R L5004 HE
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il 20 BREEIR Z 542 COPAHSs ( Flur+Pyr+BaA +Chry+BbF+BkF+BaP +BghiP+InP) /Y ,,PAH H{H
5T 0.73.,0.78 F10.87 W3 il 2R AP AILHERL S HLHRBOREABE A= 1) SR o 5 HL A ) S5 () A A
5'%‘7,}?\[31-32] .

100
m 6Ff 6ring
80
B S¥f Sring
60 [ B 43F 4 ring

B 3%F 3ring
B 23F 2 ring

&~
=)
T

PAHs ration ofdifferent ring numbers/%

20
N o o o~ v vl Ao o [Ta)
a4 T 9T T DR S T T T4 <
— &N NN = = = = = = AN A= & o« o
T I T IR IIIIIIIIII{XNT AT <
e N N T T T o o S S R T S IAN= BN TN ~
S O 0 o 9 9O 9O 9O 9O 9 2 2 9|9 o <o 1=
A a8 a a a a a aaaQaaaaaQaaaaqQ Q
PM,, PM, 5

B3 RIEIFFEPAHs (5 X 16PAHs 1 L)

Fig.3 Ratio of concentration for PAHs with different aromatic rings to total PAHs

AWFFEH, PM  Fl PM, s H1 PAHs AORFF HUAR 25 R IEA AL Wang &5 R ifF 72 45 SRR W PAHSs Y
FEAIE O AELAN Bt SR 0 R 4 A A8 1 1 A8 k. R I, AS IR FH PML, 5 Y PAHSs HRAE AR 17 0 7 S50k 49 v
PAHs R BEMESRIE. K 4 SR BRA RIRY 7 AEES A, 5 AR Y Flur/ (Flur+Pyr) 5/ 0.5, BN ER &
Y HCE R T 0.5, ZEWALE M ] K AUB0R H PAHs RS THLh 4 HE(71%) ;COPAHs/ ¥, PAH
LLAESE SRR B9 Z R i 28.6% R T 52 M MLHE R, 42.8% KI5 TIIMALHERL , 28.6% i T FIAE
YT RARR. BR A7 J5 1 6 SAE Sl 4 AR LRI 7 A RITAE ) SR e R R0 T (66.67 % ) , 2 HE i B
TE AL HERC IR B N (33.33% ) FSE 2B , MMW-PAHs/ HMW-PAHs HAE/MEB] PAHs 8 RIE T A
HbT5 YR, 22 DU I A1 SR T Y TR A 5 Ak L AR5 Y MMW-PAHs/HMW-PAHs {E /£ 0.75—1.38
T, /N FZEA g Y A JL T AR S RS 2 A9 3, R WA 7 R AR 1) 2 8 K 5% 1l A2 98 KR
PAHs DIAHIIE N 3. 454 L) F Flur/ (Flur+Pyr) , BaA/( BaA+Chry) Fl COPAHs/ Y, PAH [ [t {# 45 5 7]
AT 2 AR SF T A 1 AUk R PAHs B ZORIE T L3N 42489 IR B TR A IR, IRl it A e — 22 1)
AR R A 40 S5 %) R e A 1 U ) DR 5 3 i ) D2 | 5% L 8 A 04 0 118 484 n R R 2 ) R TUKR AR AR AT
PAHs PRI & A= ARk, SRR e R At 47 ot () Ik e i) ok B T AL 8l A= HE .

O >
™ O B oS
) \%\}x\‘t @6\\ ) %\’3&\%@5@ ) %\}t\‘:&o\@
A 6V NG HLah b KA pEHEY
0.70 G O (e Vehiicle emission Coal combustion
) w47 BiiBefore CNY m [k 47 BiiBefore CNY
0.6
0.65 | o4 FAfter CNY ® . ® %47 J5 After CNYY
i ® ,5
. ° =z
0.60 |- 05k =2
_ _ &5
2055 o I3 " e e
¥ L} O L ==
] ] T 04fF L 4 §
£ 050 1 L] g - -
5 L < ] e
[ <
S 03F
0451 |m . = . =
[ ] %g
0.40 02 E@
. &3
035} = Eﬁ?\;
@]
1 1 1 1 1L 1 1 1 1 Ol 1 1 1 1 1 1
0.72 0.74 0.76 0.78 0.80 0.82 0.84 0.86 0.88 0.90 035 040 045 050 055 060 065 0.70
COPAHs/2PAHs Flur/(Flur+Pyr)

4 PAHs J5#r HL(E A
Fig.4 Cross plot for the sources analyses of PAHs
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2.5 fEERXUKIEA

EPA f# () 16 # PAHs 1 BaA ,Chry .BbF .BKF .BaP .InP F DbA %5 7 FeH 43 IR H A7 S v i 52 5]
IS, Horp BaP Bl A R # R IR 1) PAHs 22— | 3 HLME— HA E ZAnERY PAHs ™ 158 k5%
T4 ZE W] PM,, T BaP B EE Gy 2.89—15.61 ng-m ™, F-IIE K 10.94 ng-m™, %5 T E 5 H brsfE
2.5 ng-mf¥ 4 1. PM, ./ BaP S A9 FH{E 4 9.98 ng-m ™, I H PM, .55 PM,, H' BaP ¥ L5124 0.91,
FWFER S 90% LA 114 BaP 225340 7R 4RI F . b AN, PM, s BORAR B /)N () 4 388 5o P 1 3 2
WG A1) AR i 350 R LA, DR I 207 ok A AR il 5 11 2 i) 2 BU KL - B R — 86,

BaP #EME2hE(BaP,, ) W T V20 FH FIPAG PAHs MBUEKE " BaP, il ik Fir it 59
AYFENE 24 8 KT ( Toxic Equivalence Factor, TEF) 5#E 5 Bk PAH ¥ BEAHI A iHR AT .

Y BaP, = Zl (C. x TEF,) (1)
K CHRAS | MR (ng-m™) | TEF 82045 ¢ MM i B, N5 1 TER A B, 36
U TR A ST Nisbet 557°% 421 TEF BRI 8 A FF & F BRI h &S#00k BaP,
ZEANE 3 PR NE 3 HhAl UL, 16 Fh PAHSs () BaP, W EE I 0.0004—10.94 ng-m ™, PM,, Fl PM, s+
Y. BaP, 44 23. 43 ng-m 1 19.34 ng-m . i1 F BaP Fl DbA (¥ TEF {f, 3 BaP, {H it & T H b Fh
2 1€ PM,, Bl PM, 5 "' BaP \DbA [y BaP, Xt 3 BaP, (157 ifik 3 43 | ik 5 46. 88% .27.92% M1 51.57% |
21.91% , H:¥k }y BbF  Flur . InP  BKF F1 Chry %5, %0 BaP £ DbA JE&XTPEMAS & A 55 1 K WUk 9
PAHs MUK 1 T 541 4. Yang %5 Al Zhang %50 (Y BFFE45 H48 7% 18 R T KR4 BOM M PAHs, LI
7= BaP 1 DbA 45 5 78 PAHs FZORIEFALSN 4 R HER. BIL , ZEAHIFSE i & 19 Z 00 PAHs LB S A
TR A R XIS
W AR TR T PAHSs 9 2¢ B B0 80SE 1K B ( lifetime excess cancer risk, ECR) J&#
BaP  FIHE S DAL AU BaP BN XU R AL (UR =0 8.7 %107 ) B E , AN
ECR = z BaP, X URy, (2)
M 3 HA] LI H, PM,, H1 PM, s P ECR {20510 T 7.39%107°—9.52x 107 il 3.59% 10—
8.69x107*, &L ECR 4358 2.04x 107 Al 1.68 x 107, &R M 2 [1 5 fie K nl 252 /K F- (107°—107) i [l
P BT A A 5 R R A

F3I LEAFNAFERABALY T PAHs 175 21 B B 45 B0 AT 1G5 B2

Table 3 Toxic equivalent concentration and lifetime cancer excess risk of PAHs in atmospheric particulates in Urumgi

PM,, PM, 5
PAH R Concentration/ BaP,,(i/ BaP, /% ECR Concentration/ BaP‘_’qi/ BaP,,/% ECR
(gt § (1™ (ngrm)  (nem
Nap 0.001 1.11 0.0011 0.005 9.64x107% 0.86 0.0009 0.004 7.47x1078
Acy 0.001 2.59 0.0026 0.011 2.25x1077 2.23 0.0022 0.012 1.94x1077
Acp 0.001 6.75 0.0067 0.029 5.87x1077 6.05 0.0060 0.031 5.26x1077
Flu 0.0005 2.80 0.0014 0.006 1.22x1077 2.41 0.0012 0.006 1.05x1077
Phe 0.0005 2.88 0.0014 0.006 1.25x1077 2.48 0.0012 0.006 1.08x1077
Ant 0.0005 1.70 0.0008 0.004 7.39%x1078 0.83 0.0004 0.002 3.59x1078
Flur 0.05 27.38 1.3688 5.865 1.19x107* 26.00 1.3001 6.715 1.13x107*
Pyr 0.001 18.13 0.0181 0.078 1.58x107°° 15.99 0.0160 0.083 1.39x107°°
BaA 0.005 19.45 0.0973 0.417 8.46x107° 17.68 0.0884 0.45 7.69x107°
Chry 0.03 9.71 0.2913 1.248 2.53%x107° 9.16 0.2747 1.419 2.39x107°
BbF 0.1 21.93 2.1927 9.395 1.91x107* 20.80 2.0803 10.74 1.81x107*
BkF 0.05 13.98 0.6992 2.983 6.08x107° 12.90 0.6452 3.332 5.61x107°
BaP 1 10.94 10.9426 46.88 9.52x107* 9.96 9.9849 51.57 8.69x107*
DbA 1.1 5.92 6.5163 27.92 5.67x107* 3.86 4.2436 21.91 3.69x107*
BghiP 0.02 16.14 0.3229 1.383 2.81x107° 11.04 0.2208 1.140 1.92x107°

InP 0.1 9.76 0.9764 4.183 8.49%x1073 4.95 0.4949 2.556 4.31x107°
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3 758 (Conclusion)

(1)2016—2017 4F-4 28 B8 R S5 R AR Pk BE e s, 15 94 ™5, PM, Fll PM, ¢ ot 5 VK B 2 i
B R bR U, AR RT3 77 % F1 85% 3515 BT AU URE v B B I8 v T35 1 i, R i R A
SRATIRECRMIGIR | SR ARG A5 R G TR B A R SR v 38 v

(2) FEF 1 BRI AU RIURL P v B A 34 v, T ELASUREZ ) PAHs 19 1 FE A28 =, 4R T+ PAHSs (1)
T ] P, F PM, " PAHs Y4 BURFIESE AR — 3,4 35 PAHs & i i, HUKOE 5 36 .6 36 .3 S
2 B TRIS PIHERCIR 19 & AR 25 4k AN R FR AL PAHs 19 5 b A 28 4k, 75 15 30 1] /&5 37 PAHs 1% B 451
b Z RIS PAHSs Y e 36

(3) MRYEAFAE HUAE ) 28 AR FF T A& 2 PAHs 5 IR M IE N 32, 15 71 LSl o 3 R AL 9
TR AR AT R TR G 5 A AE A 2 B0 ) A8 A R R RN A T AR R A8 Rk A 75 G

(4) FIH BaP ¥R FEME YRR (BaP, ) M4 B EURBHUGKE (ECR) #1714 PAHS AR 45
S R B MR Y BaP P35 v B R 5 [ AR HERY 4 1%, PM, fl PM, 51 3 BaP, 4351 23.43 ng-m ™~ il
19.34 ng-m™, H:1 BaP Fl DbA BFPZL534F X BaP, I TTRRER (1 70% LA I, RIAHISHZEHE RS PAHs 45
KERE, PR 19 Z T PAHs X A il 5 ) XU /55 T3 59 ] PM, R PM,, % 54 ECR 4301l 8 2,04
1071 1.68x 107, i [ G fe K Al 4532 K7 (107°—107°) 118 il P4«

(5) W5 R R, BB AR ARG Y W™ 5, UKL AL PAHSs e AR , A 200R L
TR A ] 0 B B — U5 S R, IR IR A5 R HE T I A T T v A R TR R
BT - — R RS Sl IR A R s BEsERAL 5 R 1 DX

B AU W R P U ORI R 5 TR - B 2R AR A A T AR T AP S AR PR B2 LI RO
TE M FR IS S0 AT R Ty 1085 - e AT i — B SR AN AR .
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