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W OE CAREIARZSER G T AR th 8 (PCDD/Fs ) 8975 YRR DL K DAk 2838 BRAT Xp ok < ks
Yy ZWESE (PCDD/Fs ) AR AL F A RZ M, 78 o [ BT (6T ) ZR 11 A i SR B 2 0 K SUBORE ) P,
F TSP FET AT T L AR AR | I IR 2 7 e 43 B SOM (35 8 43 B T 1% ( HRGC/HRMS ) 15 FH v
1 US EPA 1613B 575 Al /34 T b 55 77 38 38 BRA T HA 1] LA B 3838 FRAT RS S8R R30Sk
TSP 1 PM,, 71 17 #12,3,7, 8503, PCDD/Fs ¥k i Fe FARUAEAE , 2551 W75 , PCDD/Fs £ TSP H ik B Al i
ME(TEQ) /A B IRATHT 2117 fg-m™(120.85 fg I-TEQ-m ™) BRAFHIE] 550 fg-m™(25.26 fg I-TEQ-m ™) , £
PM,, PRI SE (FEPE Y 1) 43 91 J2 32 38 BR A7 BT 2045 fg-m™ (112.87 fg FIEQ - m™ )  BRAT Wi /6] 484 fg-m™
(19.67 fg I-TEQ-m™) FRATZS RS 1572 fg-m™(81.06 fg I-TEQ-m ). PCDDs ¥ TAK T PCDFs, {31 T 7
“ R RHE , B} OCDEF 41, PCDDs 1l PCDF [R] %44 ¥ F 722 Aot 3A 3 0L Ay I 2 BB S8 T4 50 10 184 i 1 K
PCDD/Fs EEMETE PM,, 15 TSP o B Y 87%—97% , 34 92%.3838 FRATII ] PCDD/Fs 15 47K -0
8 FRARK I A0 38 42 Rl PCDD/Fs BEATG Y 32722 R 25 R0 A BIF ST 25 51 1 SR M P-AN 5 3 IR X R S R B v
PCDD/Fs RSN LI K AT BRAT X PCDD/Fs (B TEik St S 1%
FEEEIE ME3L TSP, PM,,, CHEMRAT, LR

Reduction of PCDD/Fs in TSP and PM,, during traffic restriction

SUN Junling'™ WANG Pengyan®  ZHANG Qinghua’
(1. Shandong Vehicle Emission Administration Center, Jinan, 250101, China; 2. Hainan Normal University, Haikou, 571158, China;
3. State Key Adiaboratory of Environmental Chemistry and Ecotoxicology, Research Center for Eco-Environmental Sciences,

Chinese Academy of Sciences, Beijing, 100085, China)

Abstract ;. Atmospheric particles (PM,,, TSP) with different traffic conditions sampling were carried
out simultaneously in Beijing with middle-volume active sampler at the east gate of China University
of Geosciences (CUGB) to investigate the concentrations, congener profiles and estimate the effect
of traffic restriction on variation trends of Polychlorinated dibenzo-p-dioxins ( PCDDs ) and
Polychlorinated dibenzofurans ( PCDFs) , seventeen 2, 3, 7, 8-substitituted congeners of PCDD/Fs
were determined using high resolution gas chromatography/high resolution mass spectrometry

(HRGC/HRMS) based on US EPA 1613B method. The concentrations and I-TEQs of PCDD/Fs
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were respectively 2045 fg-m™ (112.87 fg I-TEQ -m™) ( before traffic restriction), 484 fg+m™
(19.67 fg I-TEQ-m ™) (during traffic restriction) and 1572pg-m™(81.06 fg I-TEQ-m™) (after
traffic restriction) for PM,,, the concentrations and I-TEQs were 2117 fg+m~(120.85 fg I-TEQ-m™)
(before traffic restriction) and 550 fg+m™(25.26 fg I-TEQ -m™) (during traffic restriction) for
PCDD/Fs in TSP. The homologue profiles for PCDDs concentrations presented were obviously lower
than those of PCDFs, which was classified as thermal source pollution profiles, both the PCDD and
PCDF concentrations increased with the increasing levels of chlorination with the exception of
OCDF, by contrasting the PM,, and TSP results, an apparent trend was found with higher PCDD/F
concentrations in PM,;, which accounted for 87%—97% of the total PCDD/F concentrations in
TSP, with an average contribution of 92%. The levels of PCDD/Fs during traffic resteriction were
significantly lower than that in normal traffic situation, which was attributed to the reduction of traffic
flow as well as the increase of fleet speed during the Beijing Olympics. The results from present study
provides further aid in evaluating the impact of vehicle as PCDD/Fs emission sourcés to ambiéent air,
and further to assess the effectiveness of vehicle restriction measures in reducing jatmospheric
PCDD/Fs.

Keywords : PCDD/Fs, atmospheric TSP, atmospheric PM,,, vehicle restriction, Beijing air.

TREHL(PCDD/Fs ) HA i PR SR, B WHO BiiA h — REURE , 78 KA b 18 5 A kA
BT AR ST LEh ZE HE O R AR BTSSR 2 B )2 S, MR ARG T X 1 — 49K A
G2 LR, SR M NOX SOX PAH 24 5 Yedlible, 5C T 5838 I —WEYE (PCDD/Fs ) AR A
A/ Sl DR, AR T ENL B AP PCDD/Fs IS5 it AIHERCH T IR AERFST , & AR 75
YUREAE I R W8 7, 30, B 55 Hi23E PCDD/ Fs M0 A 5 A 45 3 4 1690 pg 1-TEQ km™', S&iH& 4
80.3 pg I-TEQ km™" 753 SUV 123 pg I-TEQ km ™" 7 V3 & T 4 HE U 35 86—114 pg I-TEQ km "™, 3C
MR[ 10 ] 3 & 5 v M ML 8 42 B < b PCDD/Fs Rz B A 39—151 pg I-TEQ « km™" , JC T 7K i )& 4—
19 pg I-TEQ-km ™", 7E KU 453 72 B HA PCDDAFs & i/ 9.7 pg I-TEQ-m ™" L Vi i il ik e th &
FEH PCDD/Fs' ™) | % vh B R e 0% 42 BACHERG PCDD/Fs BTHkE 175 pg I-TEQ-m ™' | 3858 iz 5 4
HKF)E PCDD/Fs HE R 1. 75% , Xpgi N KRS, PCDD/Fs B Btk 35.5% ", 42, H i E i %
A TR 56 T 32 18 R W0k 4 (TSP R PM,,, ) PCDD/Fs Wi B

BLEh ZEHE O AL 5 TR S Yo B S R IE IR AL Eh 42 R RIS Y X HIN K < PCDD/Fs 175
PR NEK, 7R RE s ML sl 4 R A HER 0 R i 2 A, HLEh 42 BRA T bl ol 475 e )
WAELFE it , B E AT AR AS R R 3 WL 8 42 BR AT R i3 2 AR i, B0 A B R 2 R A5 I
TiFE iz 22 a] , R BOMLsh A2 BR AT, AR E: T AL 775 4y, JLRTHE 2006 4F H AR 15 1)
], SRECT WLh ZEBRT T4, AEf R i bl T S ', 29 JR Wi S ) Jb e t S2 AT T 3R 22
AT PRAUCS BRAT 0208 e BRI A TAF — FR A A 1 S IR, (A5 B A2 0 ) b T S A A DG )
VOCs 5 PM, HERCE B S RT3 F % T 56.8% #i151.6%"7", NO, il SO, F [% 40% L) -, 2 Ry 3h 7
CO HC HERH F43 51 T B 26.8% .28.7% "), AL Bh 7545 il 1 it ths 06 98 Xof 3 113 28 388 #R 5% PCDD/Fs A ¢
JE 2 A TS YRR A .

G35 T A BRATHT | J5 AN A8 38 PR AT B 1) 76 b 5t 52 38 ST (9 b DY BR A2 38 T3 B, X R AR
(TSP .PM,,) #1117 Ff12, 3, 7, 8-PCDD/Fs MUK A3 A FRIE FORLAR 0 A 04T T W, #2048 T
A2 T I KA WOR Y PCDD/ Fs 15 YL RRE A 520

1 SEEGEA( Experimental section)

1.1 FEAREE
KRR SR A E K2 (AU ED) AR 1T, A T U BT TR TE XU 5 27 g %58 S 11 AR L DU 3R
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g, N AR SRS Y X e, SRR T B 1.5 m DL_b | SRS A i s < 3 T
252 m, DL HO T 4% 20 0 500 B B AR R TSP/ PM,,/ PM, -2 FRIRIAR R rp i R AUBORL ) RRE 2% (I
ST AR ) A F] L ALE) , T 29 Jmdb Rt A 4 (BOG) db BT AT ALl A BRI R T S H 7—
18 H( 1) FRATHIE 8 H30 H—9 H 10 H (1) FIBRATEE )5 10 H 1—12 H (1) , F 3% 55 2F 4 8 A
(GFF, 1542 9 em) Zr B4 R4 12 d( £ 1300 m*) TSP 1 PM  FE5h , RAEMEFE 24 h, RAE 60 MRS,
BRATHIAIFRATIIE TSP \PM, o 7353195 12 AFFff, 3L 48 ARl IRATEEHUR PM,, 12 4k TSP ACRAR.
et FH T RElE FH R SRAE 5 ™ 48 AT A . R AR AR I TH E . 77.49 Lomin™'. AF SRR M H IE US
EPA J57k TO-9AM 4T, SRAEERT GFF S BHEAS A HP e 3k b BL 450 CAYTREE T 158 12 h, DIBR L
B ALY RZ | SRAE AT S AR TR IR TR A KT NF A5 24 b 5 00 2 — I RF HER R 2, T i
ZEONR T ARG R TE R BB T ST R .
1.2 HEshab 3

JUREHE IR US EPA 1613B BRGNP  REFJS PR 70 GFF L& 15 F Cu#nic i) PCDD/Fs
HFibNbR( 2 C,-2,3,7,8-TCDD, “C,,-1,2,3,7,8-PeCDD, “C,,-1,2,3,4,7,8-HxCDD,.*C,,-1,2,3,6,7,
8-HxCDD, “C,,-1,2,3,4,6,7,8-HpCDD, “C,-OCDD, “C,,-2,3,7,8-TCDF, ©C,,-1,2,3,7,8-PeCDF,
“C,-2,3,4,7,8-PeCDF, "C,-1,2,3,4,7,8-HxCDF, "C,-1,2,3,6,7,8-HxCDF,*C,,-1,2,3,7,8,9-
HxCDF, “C,,-2,3,4,6,7,8-HxCDF,"C,-1,2,3,4,6,7,8-HpCDF, " C,,-1,2,3,4,7,8,9-HpCDF) , L) 1:1
B TF C Bt/ 58 B e A 350 FE AN EE A I AL ( ASE300 , Dionex , USA) 25 i, 28 B 28 e s 75 R AN BEZE vk
45, FRKIR 2t 52 A AT B S AR BR AR RN R 2 L A Il o B IR TR A e i 7% e e A Rk
JEERIINA 20 L Tt (BERE ) B HERE/INE, ZERE S BT A P C L AR IE B PCDD/Fs ERE A5
("C,-1,2,3,4-TCDD F1°C,-1,2,3,7,8,9-HxCDD) , i®5IR%IH HRGC/HRMS BEATINE . A SC/#r T
17 #2,3,7,8-5 B PCDD/Fs, Bt VA A2 5% 2%
1.3 BRI E

it A0 5 SR FH v 0 SOAH €335/ 15 20 BT 3G ( AutoSpec Ultima, Waters ) 6 7. Jouik () oL B8
KM FEE (B, FREmN 35 eV, RET X WL FR B (SIR) , A 270 C, HX
(He) iR 1.2 mL-min™", 43¥#3 R =10000. €154 4 DB-5MS(0.25 mm IDx0.25 pm film, 460 m).
TCTtRE, JEREE N 1 pl, SAHEISHRRF FHE: 150 € (3 min)—230 °C (18 min, 20 C-min™")
230—235 °C (10 min, 5 C-min-"),, 235320 °C (3 min, 4 C-min").
1.4 Jow s 45 il F o i fR ik

S b A v (R B A3 B 0 SR A T AP AR 1, A S A T AR AR 4 R S BRAE  SE S R, DAPRIIE
B O HER P 2 1 S8R A5 RGBT | S0 2s (BT Ab4s b PCDD/Fs LA A, P C 4RI i) PCDD/
Fs B934 10 0 436 %—125% , S2BRAE b v PCDD/Fs BYAGIIFR A7 0.001—0.052 pg-m ™, %54 US EPA
1613B fHZK.

2 R 51718 (Result and discussion)

2.1 KRAWKY (TSP .PM,,) 1 PCDD/Fs ¥k

KL KA B TSP A PM,f PCDD/Fs AV R EE M 2 B A0 1 iR, KA H (nd) 19 544
W R 0.

S FRATIHIRIS, TSP PCDD/Fs Y 550 fg-m ™, 2248 25.26 fg I-TEQ-m™ ,PM,, ' PCDD/Fs
T 484 fg-m ™, T2 19.67 fg I-TEQ-m ™, SH[E £ A X ™' (15—44 fg-TEQ-m ™) K 4Bk AR F %K
X ARHET (20—50 fg 1-TEQ-m ™) 2T HE— 4%} e & B, 3838 FRATIIA] K< PCDD/ Fs e B RN 24
b AZ 38 FRA T HIT 5 SRR B A, TSP b Fe 28 38 BRA TR 43 31 T B 74%F11 79% ,PM ' PCDD/Fs W& B (EEME Y
) A BRA TR AIASHE BRATAS U5 40 9 R 76% (83% ) (69% (76% ) , k3 T B F K, X FhE
FUAR A 55 Az BRI ML Bl 25 4 il 1 it G IBR 25 1), 1 8 L3 45 1 B B il % TR B 25 /<0 1 1) ML 30 2 I sf
PR ) B R P (A5 SR A i BRI AL B 4 R 4 R A T 3 K AR A, 78 T1) 44 il 42 R 1 R e AR AT
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7 H R BB IR 50N 65% F1 42% , MLBhZE FH4 i f 25 km 4855 5] 37 k! @AFHLBHZETS Y
W e o 2 Uk 2k L5 U ) s A SRR AR AR AT, o 2o kR e i 4 ) R
PREETM BT ZE 1 PM, HERC R 1735 29 B T 48 0h 0% 2210 82 4%, AR 422541 S Bl sh = HE 5 Yk -
SRR, iz, AL Rt AL 4 v R B R D T 639%™, S A KK PM, hEH IR
(PAH) FEME T 529%™ B2 RI53M % CO HC HERL R F43 51 NI 26.8% 28.7%" "), FHEBEHh X KA 75 Y
Wk S AR TR I, SO2 FEAIK 66% 2, T PCDD/Fs FARARE 853k 729%™ .

£ 1 TSP.PM ¥ & PCDD/Fs MYk B g 4 &
Table 1 TSP and PM,, concentrations, PCDD/Fs Levels during the sampling campaign

TSP PM,,

1 | I I il I

PM/ (g m™) 304 93 NA 202 78 126
3 PCDFs/ (fg-m™) 1765 423 NA 1624 385 1194
S PCDDs/ (fg-m™) 352 127 NA 421 99 378
3 PCDD/ 3 PCDF 0.2 0.3 NA 0.26 0.26 0.32
S PCDD/Fs/(fg-m™) 2117 550 NA 2045 484 1572
SI-TEQ/ (fgem™) 120.85 25.26 NA 112.87 19.67 81.06

NA : K437 not analysised

Lee 250030 5 2 A0 A 7 B e B, A6 3l B 31X, PCDD/Fs F2 B I T 22l e, #Fs>
FNAEIR T 223 T3 KRS, PCDD/Fs ¥ ¥ 5515 400—600 fg I-TEQ-m ™, 3 % & T Tl X K< PCDD/Fs
WS (43—247 fg WHO-TEQ-m™) , YEJCALIRAY X, KI5 YE TR [ 2R . SRR S FAbat i
ACPUERRE T, A8 14 B, HLJR B JC A [ s JR B, HK X PCDD/Fs EEZ LB E RS,
2230 FRATHR] PCDD/Fs 5 Y4 /K P19 W35 TR, a8k BT FALSh R 3wl it , 75 2248 R Xt ik
M DTk K1) 2,3,4,7,8-PeCDF 782838 FRAT WRIR AT TEQ FEIRIIIA S 87% , 283 BRAT Ay I i 42
HilE X R EREE T PCDD/ Fs B 75 G2 il R i 38, O3 0 Bz o ) b e vl B i b DCmsi 7L T
VB AR S ST M ST G YR ) 4 I TR AR R S AL i, X KR PCDD/Fs AR T — 5 51
Hk AT 2 HRAE 2007 AFb 5T M X A2 38 BRI F] 45 52 38 BRAT i 5 At PCDD/Fs (975 Y B 18 A 1A AR
b, I HBRATHAMEIA 3L T PCDDY/ Fs ELBRATHT 5 e BERS Infy 3R 42 (H P BF9E Z (6] PCDD/Fs BLAR 534
FEAEARRL, 1 BT YL UR AR L, A8 2 32 5 ] BB R A 2007 4 B 28 38 FRA T ) 4 A 4 d(8 H 17—
20 H), 4 d INHLBHZET5 4L R 2o FRAI , (EAL B ZE BRA T4 it Xt v e 420 0 1 ek 2 B i R ) 7 RARP R
GRFR BRI AR5 Y I B RN B BL T, 15 Y K i) 18] PN SR A B 46, >4 Wi 9 T 9% 2 76 32 38 PR AT 423
2 A~ 1 B SR AR BRAT IR AR AR i, KA IR B B B AR IS5 e AR C R B BRI, K
SANRTG Y IEBUNN  rLL-PCDD/ Fs BV FE B AR T 2007 45 52380 BRAT 1A 1a] A4 7 2

i PRATRT TSP+HR PCDD/Fs BARM FEVE Rl 1—562 fg-m™, MWKEE Y ,PCDD/Fs 2117 fg-m™ A
AFEPE Y i 0.2—55.5 fg -TEQ-m ™, S FEM: 244t X TEQ 120.85 fg I-TEQ-m™ ,PM ' PCDD/Fs %
BAKY I Rl 1—529 fg-m™, MM Y, PCDD/Fs 2045 fg-m™, #FME Y& 0—8.5 fg I-TEQ - m™°,
STEQ 112.87 fg I-TEQ-m ™. Wil 2% FAK T [ N HAb sk, e R (91.4 fg -TEQ-m ™) )Y
(57—1280 fg I-TEQ-m™) . I ™ (497.1 fg I-TEQ - m™ ). 7K "™ (320 fg I-TEQ - m™> ), K %™
(235 fg I-TEQ-m™) . [E ik (18—430 fg -TEQ-m ™) ™ rpEAE " (634 fg-m™) %, gt—H K
P, B RGBT 25 S AR T A I 3 i, o (%) (347 fg I-TEQ -m ™) Fl H A% (4—580 fg I-TEQ -m™) |
AR EIR T, SPHEA Y S8 U (10—357 fg -TEQ -m ™) A2 4 (149 fg WHO-TEQ -m™>) #H>4,
HIE = T2 50 (65 fg I-TEQ-m ™ ) ARSI (40—55 fg I-TEQ-m™).

A BRATEE R , P, o PCDD/Fs BRMRE 1—458 fg-m™, ¥, PCDD/Fs 1572 fg-m™, # 1k Y4 ht
0.8—34.5 fg I-TEQ-m ™, X TEQ 81.06 fg I-TEQ-m™ , 5 LA F NAMNR T A L, Zb T4 ARl AH 24 K. Hix
2838 FRATHT, PM o' PCDD/Fs ¥ B FIEEME 24 1 W I R AIG, 40 B ATK 269% T 33% , SR AC BRA T Je SR A
b a5 35 b TR B AR (TS Y e s S I AR S I AR 7 A BRA TS SRR B B A A
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T it ST TR B /D | RAAR TS G0t/ N R RT5 Be W A S KR B AR, 55 AhAt st 10 H Bk
B RGRFAT T iR R R B B v 0 B 2 R R T e 4 1, 2 T Bl BRAT Je R AUBORL )
PCDD/Fs ¥ AR A .

gk LRTIR 5 E AN TR L, 2238 FRAT 5 R 2838 FRA T B, db st i KA Uk HH PCDD/Fs 15 34K
SR T P — Bk T, 5 R R R 2 s g, (H A4 Ak T A BRI T AR v (100—400 fg 1-TEQ-m ™) "
BRI , WAR T HAS K SHFRHE(0.6 pg -TEQ-m™) "V FIZE EARME (1.0 pg -TEQ-m ™) " | b5t
i K<, PCDD/Fs F48 XU 441K
2.2 PCDD/Fs HY[R] R Y53 A5 AE

% 1 R, K3 PCDD/Fs 15 YLK 5 0k ) o i vk B St aE AR Se M, S5 AT 222 45 A H], 4
KA PCDD/Fs FEAE ORI A9 4 BORRAE " . 3 AWl i B ) 28 90 20 A A5 AR L, T3 W At A7) 52 4[] A4 ¢
RS AR WY & 1 R, X PCDD/Fs ¥ B STk KIS 1,2,3,4,6,7,8-HpCDF, Hvk &
OCDF>0CDD , = % s i B 59 STk 35 BBl M 57%—62% , F-44 5Tk 59% , Hofth 3= 8 iAdd 1,2,3,4,7, 8-
HxCDF, 1,2,3,6,7,8-HxCDF, 2,3,4,6,7,8-HxCDF, 1,2,3,4,7,8,9-HpCDF, 1,2,3,4,6,7,8-HpCDD,
2,3,4,7,8-PeCDF , XF BHE B 1Y SR AH 24 A [a] iAok d e 24 H () STk A7 e 22 5 (LI 2 ) meik e R i 2
2,3,4,7,8-PeCDF , ZCiHFRITHI J5 N 45% , BRATATE] 32% , Hok & 1,2,3,4,7,8-HxCDF . 1,2,3,6,7, 8-
HxCDF 2,3,4,6,7,8-HxCDF, X} X TEQ () BT#kAH Y , & 57wk 5238 FRAT RIS A 34% , FRATINIME] 43% , HiAh
F5E 23 A5 AR A B AR B RN B Y R A A R E , S AL ZEHEL ) PCDD/Fs BAR B IHRAT ,
HISRAE 0T 6], SR AE o B RSB0k 0 PCDD/Fs 32 35k [ MLEh 4 HET0 OC TR A2 401, 5 TSP AH 1L,
PCDD/Fs B[] T & 516 PM 3838 FRATHT 97% BRATIVIN] 85% , FHSCHR IR A AR ML .

600 -
B TSPI

@ TSPII
@ PM,, I
m PM,,II
PM,,II

500 -

400 -

300

Concentrations/(fg-m ™)

B 1 KKK PCDD/F BARHR A FAiE

Fig.1 Distribution profiles of PCDD/F concentration in atmospheric particles

M 3 AT LUE NI EEUCEL S PCDD/Fs AR BEAFAEAR K 22 3], A A B 3R Bk, Bk OCDF
&b, PCDFs Fil PCDD ¥ B ¥4It 2 S 1 B A B0 38 T ini 3 o , Hofth st X4 FnpLsh 4t 2 8
AR , (2 Hunt 45 ABF 5 50 B8 T ARG 3E, PCDDs ¢ BE b6 25 B0 G2 5500 336 Jon it 16
K, 15 PCDFs [v) J (A 5 Bl S0 7 B A 5 0% 384 I in s 2>, AR V5 e Y b DX A5 ) - W 5 e 76 - A
R S SE B BRI KA B A Ml SR EI R SR A S, PCDFs Al PCDDs e 18 it S5 7 B G5
TR, AR5 YL R 45 R0 B R R firEk. PCDFs 5 PCDDs WK, PCDFs Bk B FIdEE 24
B 5, SPCDDs/ Y PCDFs Al 0.20—0.32, F3{H 0.27, 2 B g« RBE IR FAE 7
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60
551

50 TSP I
45t 8 TSPII

40t @ PM,, I
35F ® PM,,II
@ PM, Il

TEQ/(fgl-TEQ-m™)
(98]
(=]

B2 KWK h PCDD/F REME Y k431 FEHE
Fig.2 Distribution profiles of PCDD/F TEQ in atmospheric particles

700

® TSP I
600 [~ O TSPII
""‘E 500 F a PM, I
& PM;oII
E 400 @ PM,, Il
£ 300 q
ALl
© :
0 ‘ I
L L 3 L L Q Q QO QO
g & & & L L P S
< g \2\*' Q\Q Q &C/ Qeg" ng/ Qs& QC

B3 KEFEk T PCOD/F FIAARS 6 HAE

Fig.3. Distribution characters of PCDD/F homologue in atmospheric particle

25 LT AR BRI B R SR o PCDD/Fs 15 Yok B AN [A] | {H HL B 43 A 3 iE— 38, e 1
SRAUFARTR] , 35 FZORIT ML) 72 R HERL.

3 451 ( Conclusion)

SREEAIE], AL KRR 17 Fl PCDD/Fs B9 (M2 &) Oy 3l FRATHI, 76 TSP #1 PM,,,
B 2117 fg-m>(120.85 fg I-TEQ -m™) , 2045 fg-m™>(112.87 fg I-TEQ-m™) ; 223l BR4T A4, 7F
TSP 4 550 fg+m™(25.26 fg I-TEQ-m™) , 7 PM,, """/ 484 fg-m(19.67 fg I-TEQ-m™) ; il FRAT4EH
J& AE PM,,H A 1572 fg-m™(81.06 fg I-TEQ-m ™). PCDD/Fs ¢ B 5 ik 4y i - ok JiE 52 IE AR OG0, 454
KA PCDD/Fs 32 B AEFORAH 19 HHE . A M BRATH1IE] PCDD/Fs BUMEFE (FE1E Y1) RIEFEAR, TSP 38
HRATHT T KR 74% (79%) , PM, ' PCDD/Fs W EE (TP 24 ) bUAC I FRAT Hi A 2858 BRAT45 SR 000 T
K% 76% (83%) 69% (76% ) , iKF T W& TRV, 2238 FRATHE it (1% 55 it 2 R AF A5 B PCDD/Fs T %
B B, HRASCR 3, 53 /B Az ) R ) 2 b DX 1 Tl A AR SR T b T e e b 15 e
YIRS, 7E—E R B S 80T KA PCDD/Fs F#AIX.
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ANFRIRAERT BE, PCDD/Fs 45 B U 3 FNBE 1 24 & 43 A B U AR [R], XF PCDD/Fs R 3 5 ik fe i) &
1,2,3,4,6,7,8-HpCDF, HoY & OCDF>0CDD , = %t Sk B (1) 5wk 3 FBl Ry 57—62% , -2 5k 59% , %t
Bk Y DT AR )2 2,3,4,7,8-PeCDF, SCHBRITHTG 45% , BRATIAM] 32%. 5 TSP AHLL, PCDD/Fs
B TR AR LE PM P, S8 FRATHT 97% FRATHAR] 85%. Bk OCDF 4k, PCDFs F1 PCDDs ¥ bl %5
SR ARG NG K, PCDFs 1y¥e B2 A#E 4 X 5 W i %5 T PCDDs, X PCDDs/ X, PCDFs HUHAE
il 0.20—0.32, “FH4{H 0.27, RMAIR“BREIR” FRIE. ALt KAWL PCDD/Fs 1544 KA1 T [
P BT — e T, 5 KK [ M 2 s g, {HL 3840 T 2 Bk T AR E (100—400 fg 1-TEQ -m ™) i A%
AR, AT HARKSFFMEC0.6 pg -TEQ-m ™) FISEEFRHAE(1.0 pg -TEQ-m™) , BaHHIC & 17 3238 % 11
KX PCDD/Fs B85 XU B
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