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W E AURT2017ESH4 HET B RE T EBX —KESR RS T 4 FARFEFRAZE(>10 pm 5—
10 pm 2.5—5 pm <2.5 pm) RABRLYIEEAS  IFRAE T I B R SAEAAE A 6] B B 58 M T 45 i A B Uk 4
17 #12,3,7,8-PCDD/Fs . =40t 2 /NS PCNs & 12 Flt dI-PCBs LA (12 | 1 Yok Sk 4 4 A2 45
ARRRAE BV W 2 55 RS BE AT T 43 0 AT Al 25 SRR W], AR IR 5 e R, AL 5030 X R A POk Y vh
PCDD/Fs ,PCNs . dI-PCBs ¥ FEK X K 8.03.6.68 .1.18 pg-m™ , HH i /= F05 WK <. PCDD/Fs . PCNs . dI-PCBs 3=
B AETRAZ<2.5 wm MANERIA & 743355 86.5% 47.9% .39.8%.PCNs  dI-PCBs K 32 BHL H Bl ks
YRR IS , SR 2R WA ) B 4 T 140 4 A 5 5 T R 5 Rl & B, AR YR E Y5 e RS R
ki1 PCDD/Fs PCNs d1-PCBs B0 XS 20510 1.1x107° 1. 4% 1077 [ 2.2x 1077, S E0 KU 2 15 B3 KR Y
33 1%.PCDD/ Fs A BB XS TTHR R N 96.7% , 275 T Sefail i H A A LIS YL,

KR EmISY, KARPKY, PCDD/Fs, PCNs, PCBs, Rifeor 4, WFu 52 88 KU AL | Jbat.

Size distribution of PCDD/Fs, PCNs and PCBs and risk
assessment of respiratory exposure in atmospheric particulate
matter during a heavy pollution episode in Beijing
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Abstract : From May 4th to 7th, 2017, atmospheric particulate matter of 4 different sizes (>10 pm,
5—10 pm, 2.5—5 pm, <2.5 pm) were collected in Beijing during a heavy pollution episode and
the clear episode sample was collected as contral. The concentrations of 17 species, 2,3,7, 8-

PCDD/Fs, tri- to octa-chlorinated naphthalene, and 12 dI-PCBs congeners in different particle size
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fractions were determined, and then size distribution and exposure risk of these compounds were
analyzed and evaluated. The results showed that the concentrations of PCDD/Fs, PCNs and dl-PCBs
in atmospheric particulate matter were 8.03, 6.68 and 1.18 pg-m™ during the heavy pollution
episode in urban area of Beijing, respectively, which were significantly higher than those in the clear
episode. PCDD/Fs, PCNs and dl-PCBs were mainly found in fine particles with particle size
<2.5 pm, accounting for 86.5% , 47.9% and 39.8% of the total concentrations, respectively. The
proportion of high chlorinated PCNs and PCBs homologues in a fraction increased as the particle size
decreased. According to the results of the risk assessment, the cancer risks of PCDD/Fs, PCNs and
dI-PCBs in atmospheric particulate matter by inhalation were 1.1x107, 1.4x1077 and 2.2x107",
respectively. They were 33 times higher than that of the clear episode. The contribution rate of
PCDD/Fs to total cancer risk was 96.7% , so PCDD/Fs should be controlled as a priority persistent
organic pollutant.

Keywords : heavy pollution episode, atmospheric particulate matter, PCDD/Fs, PCNs, PCBs, size

distribution, risk assessment of respiratory exposure, Beijing.

T WESE(PCDD/Fs) (25 %5 (PCNs) MIZ IR (PCBs) & HA B AME A& R G iE BT
TR B o S R R A LTS Y (POPs) 2 A (TSR] IR R A 29) 32 45 \POPs W) )5, iX 284k 45 1) H.
AR A -2 R B K AT E R B, 25 5 3 A ) B AR R . KA PHEEMIE 5 R e PR R B PR, A2
MBI RE T 5 X A YRS, nT 5 2 Bk IG5 M | A 5 Pk O 3 28 000 5
& HaX s Ab A 4] 3 ad BRI LT A5 3 1 F e B bt SR FH X 458 R A A B iy > A
FMFFT W 23 Fl PCNs B M 12 Fh PCBs SR HAT “NESEERME . B A4 B b th R DA 4020
WA — B, 51 T E bRt 2812 K.

KA A& PCDD/Fs PCNs PCBs £ 3858 Haff by £ Ed e 2 — 17 ki e A= <P Ry &
BN I, ORI TS Y B K S SRR A A R RE 1T DA B S OR A IR Ak 2 BT KB 4 R
B TR EEREE A TR ARERLE , 2 P AR Y R A s R MR E AN TS T 2.5 um /9P
B T BRI B 5 N e e R A 6 O A Uk R AR 5 /) | ELAG AR 1 2 T RRURT A
BB 0, 35 AP MLTS Y ) S5 35 5 5 K 22 W AR 4R IR 4, 90 % 114 240 50K 490 AT AR 28 it it
X, AT BE GBSO G i L Z a0 NS 1 W A 2 5 Hh i 41 R 490 1T 0 B 85 A 20 JBURE ) TR ) POPs
BN AR POPs i T 8aedizz—""" . POPs 75 U4 b HRIAR 20 A5 45 AF 0 He e e IXURSS: 1) R /N

POPs 15 YL 1E R0k 11 A A7 A R A 32 7 5 62 [ P9 41 56 1. Degrendele 251 iF 5% /R | 745
IRVEIRT Ko 2 SRS SEE 719% B 235542 73% 1) PCDD/Fs Fil 60% 1) dI-PCBs & £ T 40 ki #y b
BT A W P40 0Ly rh 2 30 AR (A B Zha 2813 BFSE 7, PCBs 0Kz 43 IE 52 W R HIL B A S 0
PCBs ¥ 5 it 25 MOURE R0 N i 388 i e A, IE et BRI AR BHAR ) TR
TR AN ST WA RSP B A I AR 2 T T2 OB 9E X Se s K2 R0 Is e i p e vh 1
B /INBY R IIORE P M A B B SRS YRR 1 25 5 T A S EORLAR 3 P A AR Ak

H A C A TS R E T b 5t KA POPs ARLAR 43 A HRAE , B[R i 41 %F PCDD/Fs |
PCNs . PCBs 47 A 850 ASF 5% [R) BHIF 2 1 [6)— W AR AR rh b 5 iy KAk 3 Fh RS 8L &
W T K- SRR A3 A R T U st IX — IR B V5 Y KT 4 FhR [APRAR BB RS BRI REAS | LA
B RAREANE J 5 BEZH I e T R WOk 17 Fh 2,3,7,8-PCDD/Fs , =& 48 2 V&R PCNs LI )
12 Ff dI-PCBs BRI EEAKSE  IFEAG T 3 Rk &0t T NS R BERZ |, DAL 25 Sk R At 5t i 595
KRS POPs B 716 LA S AR N A4 52 588 XU $2 (AL 500 < 5.

1 #8571 ( Materials and methods)

1.1 FES )RR
AU BT BRSO W R 00 , 2017 4E 5 A 4 H—5 HAt st PM,, . PM, R 1R ik
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B G™TETG Y ) TRt TR 1 S IR E A A A b AR SR v B B U R SERIF ST e b b R
SRR PM VB 2 T R, PM, 6 R S A S A Ak 35 5 i 25 5 30 [B) RS PML, o /PML BN
0.80 , 4RI 4 g 32 L35 Ye >0 ARG SETE M RS B b PM, W 5 PM 4938 B4 s 7KF , BT LASE X
RHEIEPERA.F 2017 5 H4 H—5 B (FEHJERR) LIETEEBERN S A5 H—7 H(BBXR) 4
A 5T T DX AP e R R 2R A Bl P B ML TRT 2 12m AR ST TR, SR A KC-6120 B KA L3 A RFERS (5
By TS s A BRA T B4 PM,, (PM, PM, 2% R U1 21 2% LIARE Fi i 100 Lemin™' 4351
KA T AR HEA RRAREAH 4 3R 55128 >10 pm 5—10 pm 2.5—5 pm ,<2.5 pm AYK
SR IRE SR, SRR BN 1R AEUE IE A B B 2T ARSI SRAERTTE S 3Rk 500 °C YIRS R K5
2 h, ABR I A AL, SR IS JICHE T I TE XA P 48—72 hRAERTE 0 40 2 — B R
SEHERFR R AR I HREA ST BRI A B 348 vp | (Rl S2 00 E HER AR T 5, DR RO -4 C R IR 2
53T

®1 REFEER

Table 1 Sample information

‘ et A HORLAI I
HA RAERS ] Sampling volume/ Concentration of particulate matter /( wg-m™>)
Sample Sampling duration 3
m- >10 pm 5—10 pm 2.5—5 pm <2.5 pm
HwiGQ  2017.5.4—2017.5.5(22 h) 116 353 297 158 509
i B 2017.5.5—2017.5.7(44 h) 323 12 13 12 18

1.2 SEEp R

A28 . Trace 1310 /—:\ﬁﬁéﬁaﬁ-TSQ 8000 Evo EEM*&HE%E%FH&( 2 [E Thermo Fisher Scientific 2>
) ; ASE300 PRk i 77 AL B ( 35 [ Dionex 28 ) 3 R-3 AU 2% % A (Hit: Buchi 24 7)) ; BF2000 & /<K
FAL Azt /At e R AT R A F] ).

MR IEC ke W e (A FR YL, 5[ T Baker A 7))\ TF-he (Aibal) 3Gk (B K — 5 4
WRPESE T 30 CHAE TP HET 12 h, Z )54 30 min FHE 10 °C, FF 2 180 CIFFFZEMT 6 h) FRITERER
(43 mL VEBRFRIZTH AR 100 g iEALAERH R HES)) BMERERL (1 ¢ NaOH ¥ T 25 mL L& FoKH,
BIEIMAZR 50 g i ALRERE T R R 2] ) EIRERAEIL (5.6 ¢ AgNOE T 14 mL K& 7K BB IMA R
50 g IEALEEAE 1, %R AT ) A AL O, (EFTRT T 660 C S it 6 h LU L)  Jo/KEREREH (600 °C
Ht 6 h, A R E RGBT RIS N BB R AE, % H]) \PCDD/Fs #rifEdh (1 3 Wellingon 22 7)) \PCNs
PR \PCBs Brif i (F918 H Cambridge Isotope Laboratories 23 ) ) .

1.3 FRALALEE Kgedl

WOk I BE il A€, -PCDD/Fs . C,-PCNs P C ,-PCBs A, SR DL 75 577 46 BUUE BURS (4R B
FRARFR LA 50:50 09 1F OB A — G B ) |, I T i 28 & ASORF 4R BRUR 78 A e i 22 0.5 mL R4 A i ik
DRI RE A S G REICAE (i1 B2 MRUCH 2 g TOKBRIREN (1 g WEALAEIL |8 g FRYERENE 1 g 1G fbaik
W5 g BRPERERE 1 g IGALRERS .2 o REFRERAENE 1 ¢ TILRERS ) Bl A AL AS A MR AT 1 Ak S gl Ak 45, DA
1M45 %] PCNs . PCBs 24143 &% PCDD/Fs 214 B AR BRI 48 3t H T hEE i 2 50 pl J5 , R A
T ER DG = DO R TS A H AR AL A i, 4 B ARk AR O DB-SMS B A0 3% A (60 m x
0.25 mm i.d.x0.25 pm; J&W scientific A ] ) 2!,

1.4 B fhES F il

KA BRI RE S 3 C,-PCDD/Fs P C ,-PCNs . C ,-PCBs PIFRAY I3 518 73%—90% 76%—
89% S 19%—85% , i /i /3 AT Y EK . HAnb G e g sl fe b fe i 2 LAF 3 202K (1) BHs
LAY B B IR) 5 N BRARAT 5 (2) REPERE S 1 LR S BB EALT , W2/ T £15%; (3) FME LK T
3.PCDD/Fs .PCNs £l PCBs 1 % 4 Hi KR 43 %) 4 0.04—0.25 pg- L', 0.01—0.05 wg - L™ 1 0.10—
0.20 pg L™ B8 1A% FIRE S, HAR S 10 55 4 BE 7 12 5 SE PRk i — 2L, 25 I FE P PCDD/Fs  PCNs |
PCBs HUR @ /NTREM PSR 0 5% (H 5 HARIRN 0.4% .3.8% 4.6% ) , 25 [ FE i 1 12 Jo 2 92 il
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1.5 PP 2 58 XU PPk
FRAE B A E AR AR AR R AL R NI TS e I ADD,, B B 36 [ IR B
T47JR) (USEPA ) AN H ¥ 28 88 ) st i HE A X TR
ADDinh:CXIRXEFXED 0
BW x AT
o ADD, , WAE H IR R R R (mg kg™ d™) s € MIZBUEPITEREA T h U (fg TEQ-m™) ;
MXZFESHUACTE AR ES TN ASE) ) TS PR AR . IR BN B H XA
(18 m™d™") ;EF R (350 d-a™') ;ED HBBERFLENTH] (30 a) ;BW F/RIAE (65 kg) ;AT £/R
SRS A ] ( 72.4%365 d).

WA B RURS (B ( TUR ) S22 X6 — by o 800 M 09 8 S 48 7, o 02 DAMR B 3R AT HH s A 9 191 3484 1 1)
HSAGTHE™ . BT H AT T A B R AN, JCIA 3RS PCNs \PCBs IR A SRRV AR, R kAR
BIFSE SR R T2 4H 451 2005 4F/5 5 (9 PCDD/Fs Fil dI-PCBs (971 24 4 H 71 % Ralandysz 25 8 45 19
PCNs FUEEME Y B R 720 38 R AUk h PCDD/Fs PCNs (d1-PCBs A% T 2,37, 8-TCDD AYEEME2Y
TR RE T T DA A R R e R B0 AU

TEQ, = D, C, x TEF, (2)
X, TEQ B A BURR I (fg TEQ-m ™) ; € 45 FAARY) Btk B2 s TEF St 2 4 (4 1.

i A EUkI ) B PCDD/Fs (dI-PCBs \PCNs [ TEQs 5 2,3,7 /8-TCDD Y TUR(38(wg-m™>) ") [

Fe R, A A5 S IO FH R O 4 o5 IO 5 5 8 7™ A ) 4 550 RS i 3

2 5 5958 (Results and discussion)

2.1 PCDD/Fs PCNs dI-PCBs ¥ & /K

G YRR 17 6 2,3,7,8-PCDD/Fs , =& 1C 2= /\V&AL PCNs Al 12 Ffr dI-PCBs LA ik B
MK N 8.03 pgem™ .6.68 pg-m >l 1.18 pg-m= TSI ZE /NG PCDFs EVEJE K 10.34 pg-m™, PUEAR
Z\FAR PCDDs BN 9.90 pg-m™, WA e B /K A0 24, T B 5 &2 58 £ BRI K<
PCDD/Fs X4 5 3.84 pg-m ", 18 FlPCBs “SFHJE N 44. 97 pg-m ™ RAMEE R LB E &
TBH KR 28 Bl PCBs 3R A 4.82 pg-m ™ 245 BF 58 K B K KA 13 Fh PCBs 1
WeIE R 494.20 pg-m” RAEHB X AR | H ASFIE E PCNs Wik B2 4354 23.85—111.11 pgem™ 2.21—
161.07 pg-m~ 1 3.16-=59.09 pg-m~> "> HLAZ 43 B 5K ALt XS 472K K PCDD/Fs \PCNs  PCBs ¥ i
IR A s B o B G e R AR T KA  PCDD/Fs W i TR H % -, A1
PCNs PCBs ¥ EABAL FHIXS 4R /K -, PCNs kK5 H A 56 E ARG, (8T B 27K F, PCBs
FEARTFEIN BV KE B PR E 245 Rl ae 5 A W E R RS PCNs & PCBs RE AR 1E
AR 5 S AIEE o BT E 9 PCB SR AKE A BRAG %

Xif LU BA R AREAR, B 75 Y R ABURL ) v = 2 AL vk 88 KT8 S 35 14 Jn, v] BB i F PCDD/Fs |
PCNs \PCBs 1 & 42 T RARY i E 5 Yo R AT RABORLY R B 3 T i, S R AP X S5 HLy
TR ML T R AE 5 Y KA, I E B9 PCDD/Fs . PCNs \PCBs MK UR 5 3 Flis YL ¥ S vk B 1Y) 46.6% |
37.9% .15.4% ,PCDD/Fs STk WA, [AlAT PCDD/Fs 2815 Y2 5 0 W e rh2sfb i 28 )
A A P RN LB ol 3
2.2 PCDD/Fs PCNs . dI-PCB Kif% /3 A F 1k

PCDFs ,PCDDs PCNs dI-PCBs 7£45 A2 BESOR A f i) & B 0 AR RRAE ANl 1 AR IR E IS e KRR, bE
F£<2.5 pm BBURLY h 3 By oo s ik B 38 B 0 s T AR AR BORURL ) AR U SR B 1Y 86.5%
47.9% .39.7% , HARr A5 BE UKL v 4549 3 %ot R B Bk 2 S AR X A /N DA B U B K Sk 4 vh
PCDD/Fs PCNs PCBs T 5 & % T4k Y b | 3% 55 Barbas %6 %F PCDD/Fs PCBs (IBFFT45 R —3K.

WK 1(a-b) Fisx,PCDD/Fs 1) 2 5Tl #.{4 % OCDD ,0CDF .1,2,3,4,6,7,8-HpCDF .1,2,3,4,6,
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pS

7,8-HpCDD , HAF A0k b 75 7K B 5 KT AR 72 B SBORE 4, (175 PCDD/Fs o e B 7 20 ks 4
H SRR HE SR 21 PCNs AT PCBs L =S AN &AL IR AR IR 2 ok 3, W E B 5 &
T AR e (BFEEE/NT PCDD/Fs.

) 0.18 @ OCDF
5.00 (a) 016 3
450 F o1 a1,2,3,4,7,8,9-HpCDF
4.00 F 0.12 01,2,3,4,6,7,.8-HpCDF
0.10
_3s0r 008 m1,2,3,7,8,9-HxCDF
E 3.00 8‘8461 ®2,3.4.,6,7,8-HxCDF
2250r 0.02
S . ®1,2,3.4,7,8-HxCDF
< 2.00 F 0
150 L >10  5-10 25-5 <25 | 12.34,7,8-HxCDF
’ Cl isod
1.00 F car episode 82.3.4.7,8-PeCDF
0.50 81,2,3,7.8-PeCDF
0 == ==, 2,3,7,8-TCDF
>10 5—10 2.5-5 <25 >10 5—-10 2.5-5 <25 a1
Heavy pollution episode Clear episode
®0CDD
3.00 0
(b) g g‘: @1,2,3,4,6,7,8-HpCDD
2.50 0‘0}’ @1,2,3,7,8,9-HxCDD
0.02 @1,2,3,6,7,8-HxCDD
- 2.00 0.02 m1,2,3,4,7,8-HxCDD
g 150k 0.01 1,2,3,7,8-PeCDD
o 1
g 0.01 82.3,7,8-TCDD
~1.00 | 0
>10 5—10 2.5-5 <25
0.50 | Clear episode
0 KRN%% ¥ 1
>10 5—10 2.5-5 <25 >10 5—10 255 <25
Heavy pollution episode Clear episode
3501 (©)
3.00 @ OCN
L O Hepta-CN
250 Hexa-CN
o ::] -
200 Penta-CN
128 @ Tetra-CN
50+ 8 Tri-CN
100 i P e
oso il Bl B
0 2020200008 e & R 202028 B
>10 5—10 2.5-5 <25 >10 5—10 255 <25
Heavy pollution episode Clear episode
0.50 @ CB-123
o CB-189
0.45 @ CB-169
0.40 | CB-157
B8 CB-156
0.35 @ CB-167
o~ 030 ®m CB-126
g g8 CB-105
3o 0.25
5 B CB-114
S 020 O CB-118
0.15 B CB-77
CB-81
0.10
0.05
0
>10 5—10 2.5-5 <25 >10 5—-10 2.5-5 <25
Heavy pollution episode Clear episode

1 &R BEUR Y T PCDDs . PCDFs \PCNs  PCBs & & 7K - 5434

Fig.1 Concentration levels and distribution of PCDDs, PCDFs, PCNs and PCBs in various particle size fractions



7 IS R TR E TS RS R RSB PCDD/Fs \PCNs \PCBs iR i iF Ko P 2 52 KT 1605

4381 PCDD/Fs \PCNs ,PCBs 2% & f 7] 52 W76 £ R A BEBURL Y Hh (1) 7 it 73 AT FEAE W] 2.PCNs , PCBs
I BERUR YRR S AR R A BN A AR AN 2 (e—f) PR, FEARIR TG YRR
T oRii2<2.5 wm B9 BB =840 2 VEAR PCNs [6 R 9 5Tk R KN 29.0% . 57.4% .67.2% |
58.4% 73.8% 81.1% ; —FARE L& PCBs [F R 5Tk HARKIKK 25.9% 40.8% 45.8% 47.1% 70.7%.
B RO A2 R 9, 440 UK 490 v T 22 1 TR B % PR /NG PCNs \PCBs A WL, iX 5 Zhu 457 %
PCNs R/ A B EAF9T 45 5 — 3. 5 PCNs #11 PCBs A [A], PCDD/Fs 4 S0 H 2P T8 5 & Thifd
<2.5 pmfP Rk .

B<25 B25-5 05—10 §>10
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Fig.2 Distribution characteristics of chlorinated homologues of PCDD/Fs, PCNs and PCBs in various particle size fractions

EEHRAT <2.5 wm 4050k 9 h PCDD/Fs . PCNs , PCBs ¥ JB % i vk i 57 ik 2820 91k 73.5% .
30.4% .40.1%.PCDD/Fs 515 Y KA TR0 A FRAEARARL, 3 225 45 T4 ki ; PCNs . PCBs 7E
AN A BEORE 4 v 8 3 A 25 S B T T e R AUAR R/ RS 0B Hh PCDFs 5 PCDDs (1) B JEE L
{EAEHE 5 YL R AN 8.03, His R A2 53140181 1 (a—Db) 7R, <2.5 wm 41F0RLY h PCDFs B
HAEWIRD R AIRGL T o5 FeAHAL, I PCDDs # 1,2,3,4,6,7,8-HpCDD (1,2,3,6,7,8HxCDD 7 8 J5 YL}
FANRURLY i o LA LR B B R, DRt ) A v A PCDDs 14975 G U5 T RE A A IR TG e
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PCDD/Fs FZE5THkA . Tri-CN 7E05 B R AR E TG Y R 5300 5 PCNs Bk BE Y 81.8% .49.6% , 15 4+
R SA PCNs &7 FE K IR S HI. PCBs v CB-77 J&AH HL I AR AR YT Y v (g 35 A8 (kB k. HLAT B g A
ARARAE 4 ) 5 A T A i — 2 R AT AR AR | LA AR YR Y5 e v AR 4 K B4 i O R R Rl 3 Fh
W T 1 K ST BOREAR 43 A REAE A8 Ak i) 2 S A

2.3 PR XU Pl

ZHE RSk PCDD/Fs \PCNs \PCBs FYIT IR 5 8 771 40 (8] 3. AR IR 5 Yo KA KR
PCDD/Fs PCNs PCBs M-I 72 85 771 43 1) 0 30.9 fg TEQ kg™'d™ 0.4 fg TEQ kg™'d™ 0.6 fg TEQ kg™'d™".
Li S0 OB 20, ) MR KA PCDD/Fs fO I IR B 32 75 5 19.7—145 fg TEQ kg™ d™, 113K
TR PCDD/Fs [PEI 28 8% 71 4 30.6—106 fg TEQ kg™ d™' ASKIL UK X F 5 YL K F PCDD/Fs
NP1 2 5% 71 8 KT PCNs \PCBs, 5 3R M A1 ¥ 8 7K A

PR AR B 3 Al o A P 2 R0 38 R BRI T2 <2.5 pum BIANPURIY). IS e RAF,
YR % PCDD/Fs \PCNs  PCBs I 5% 58 5 2 5T kR 50500 0 87.1% .66.1% .61.7% A RST , 45
K%t PCDD/Fs .PCNs . PCBs P 5 2R 51 5 5Tk 43 1K 46.7% 86.5% 79.5%.

USEPA #E#2 480 WU /N 45T 107 WA MR KU 7T LA a2 70 107 & 107 UCH #4 BT e 954
i XU 28 A YR Y5 Y KA H PCDD/Fs . PCNs \PCBs (18U XU 23514 1.1x107°,1.4x1077 2.2x1077,
SO AU 2 1 B R AREAR Y 33 35 PCNss  dI-PCBs A i3 B0 XU BI{E (1076 )y fH PCDD/Fs J8AE KU
KA, B TR E A (1.1x107°) | R0 (2.2x107°) JH*(2.5%10™) B PCDD/Fs 3
i KK K F. PCDD/Fs . PCNs , PCBs X 85 808 KU 9 51 ik % 22 SACRAE 15 e RS A I RS,
PCDD/Fs ¥ 5 HARILA Y S B (PCDD/Fs PCNs . PCBs ¥ 22 F) A4 L A543 11K 46.6% 9.5% B
o e XU Tk R ik 96.7% F1 92.9% , 1ii PCBs 1 PCNs 4N 2.0% .5.5%F1 0.1% 0.2%.
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Fig.3 Respiratory exposure dose and carcinogenic risk contribution rate of PCDD/Fs,

PCNs and PCBs in atmospheric particulate matter

3 %58 ( Conclusion)

WFFE R AR F 5 Y KA F A mt ik X K0k 4 71 PCDD/Fs . PCNs  dI-PCBs [ & 7K - i 3%
TR RS. 2R A FEEE TR A<2.5 um APy, 54 B A5 = 86.5% 47.9% 39.
8%. =54 A% PCNs F1 PCBs [7] 247 5 B0t B S0k 0 br 422 0N, ALK B 42 388 10 B4 K7 42 43 A1 #a 3. PCDD/ Fs



7] RS AU T IR E SRR PR PRAY) PCDD/Fs \PCNs \PCBs RiAR A FFAE S VI 55 KU PFAh - 1607

o AU 7 T PCNs \PCBs, 78 S B0 XU H STHRA 96.7% , 275 It Se 7 il B35 A PEA LTS Je ).
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