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FEE A - 2 PR BRI ( GC-HRMS ) X M T KA 2 6 A~ ISR s SRSl P G 17 Fh 2,37, 8- BB & b 47 TR, 45
LRI 7PN T A WEI XA TR R 2 R R B R R 0. 151 ~2.230 pgem =3 IE K 0. 418 pgem ~3. £ WU X 23 A T ERE R Y
TR — B2 S AT 51X RAE 2 DRI X SRR 2 e B AR EL/K S AHAT , 4399024 (0. 294 £0.099) (0. 305
0.115) ,(0.308 £0.102) pg+m ~>. ZZHHXLL X B X AN Toall X B 35 4 4 e B AR X 8 /8, 43 1 oM (0. 342 £0.049) L (0.423 0. 113) FI
(0.838 £0.704) pg+m . J7 M T AR B A8 X —WESE B 2 v B R 5L IX. < X < L IX < S AR X < BB X < Tl X 4 A 5 AL 5
2004 AEAREG, 7N T30 X B R 2 d vk B A T T e, A0 X R X v B A T L T
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The distribution characteristics of PCDD/Fs in the atmosphere at different areas
of Guangzhou City
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Abstract ; In this research, seventeen kinds of atmospheric PCDD/Fs components sampled from six regions of Guangzhou City in autumn were determined
using GC/HRMS. The results demonstrated that the toxic equivalent (TEQ) of PCDD/Fs were in the range of 0. 151 to 2.230 pg-m > and an average
value was 0.418 pg-m ~>. Moreover, the levels of atmospheric PCDD/Fs components were associated with regional environment. The results verified that
the lower and similar TEQ of PCDD/Fs were (0.294 +0.099), (0.305 +0.115) and (0.308 £0.102) pg-m > in the background, residential area
and commercial district, respectively. Meanwhile, the TEQ levels in transport hub area, suburban and industrial areas were higher with the values as
(0.342+£0.049), (0.423 £0.113) and (0.838 £0.704) pg-m 3, respectively. Furthermore, TEQ distribution trend in functional urban regions of
Guangzhou City ranked as background < residential area < commercial district < transport hub area < suburban < industrial district. Additionally,
compared with that of 2004, the average TEQ in 2011 decreased in urban area and increased in suburban area.

Keywords: Guangzhou City; atmosphere; PCDD/Fs; concentration distribution

KRG, S HEFAEY) [ 0 ik A NEEBY
HE PR X6 DX R ACRR B v S 114 75 G BOIR A

TWEHL (PCDD/Fs ) &3l A7 AE TR FRBER W k47 W D0 2 A5 w8 2 A% 1 43 3 2L ( Fiedler
B —FPEE A DL YY) (POPs ). T ZBESAELE et al. ,1992). HET, A & X BRI EE b RER V5
KRAFREE PPy 1, HE I — B e il i A2 3 YRR I 5% 32 8 02 30 o 75 AN [m] X Bl I Jg i 1)
XIRAN A0, HE B ERBRVEFE N A0, @ KB, Wy ik S R A R 1 32 8 R A
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TR a5 A R 1 A R URL A RE & TR B R AT
Br. CAEX R E | PEBEAF A | 38 AR I 2
SRS PCDD/Fs B & BFR 45 R 2, A
[7i] DX 3R AN [ Vs 7 ¥ G Y55 i) H B 75 G 4 ik B
JK- 1Y B K 2 (Fiedler et al. ,2000; Abad et al. ,
2007 ; Cou-tinho et al. ,2007 ; Cleverly et al. ,2007).
NS S B i X Y PCDD/ Fs 1 BE AT 25, 1
NS/ DB X Y PCDD/ Fs ¥ FERAIG, Hi5
PR AE ) Tolk X 837 5 F £ A H X ( Raun et al. |
2005 ; Hunt et al. ,2008).

TN TR S B R = A R 3 T B 1) O Bk
T, A2 30T A8 38 A E 2 75 YL IR B R, RARER R
Z PR AR HLTE e Wi B i A T KO T
TRESE G gy D e M RS2 BT T
2RI, Yu 55(2006) ¥ M i 43y 4 AIIREIX, IF
T 2004 4F 7—9 X RABURAH b 1y ZWES )
ARG, R M 0 MBS 35 Yk S SR b s
Tt AR 8 5 (2000 ) X6 M TS R A KT
JET R 1 42 (2005 4 6 H #2006 455 H ) i W
W, M0 o5 DX B R A< ) B B 1 Y v
FEEHIN 0.062 ~2.190 pg-m . [ 2006 4ELI3K )
W — I K T RAIREE 5 YR B, X — 26
TGPV AT T OAS I 5 M0 o — J7 I, ) N A 3
7 28 12 i b AN e R Tl ) A8 3 Tk — 2
B . AT AE SR BT ) N T KA B g
HAKCE ARS8 A 08, KA T RS Y =
KRB A T AT A R R . PRt AS BiF 53
A TN TR [RI3 T D) B X sk K AR e gk A T

/|

b

M WFFEIZ M X IR R 1) 75 Gl BUAR 0 3 A 4
ik, IR s ARk | M T R S 75 e
Tk AE AL .

2 ¥R 57 i% (Materials and methods)

2.1 HEX%&

MR M T 3k T T e XK, A R R R A
X L X @A ALIX Tl X RBIX 1 5 X 40 5]
WE 1A REER (B 1), &5 RS HEAE B
1.

1451

4 T
5" RBIX
6" RIX

1* X
2" Bl X
3 SSBARALX

E1 RERSHTREE

Fig.1 Location of sampling points in Guangzhou City

£1 FERESRESERER

Table 1 ~ Meteorological conditions and comprehensive data during the sampling period

. v L A RFEAFL TSP

A Iﬁ‘ [m} IX

R PR /C /(m-s™1) Al /m? /(puge-m™>
1* 7 23.0~29.0 0.8 NW 445 ~473 190 ~298
2# 7 25.0~33.0 0.5 NE 462 ~491 298 ~494
3# 6 23.0~39.0 0.5 NW 423 ~437 158 ~370
4# 7 22.0~27.0 0.8 NW 430 ~462 242 ~706
5# 7 26.0 ~37.5 0.7 N 379 ~410 303 ~701
6" 7 23.0~39.0 0.6 401 ~424 126 ~219

T 2011 45 11 H 4—11 HFE 6 4R S H K
TS SR RE A (A I OR AR AR T B B A 4 R
(20.3 cm x25.4 cm) WA BB 0B (TSP) #E0,
FHER L H RS (PUF, B42 65 mm, )2 76 mm ) 4

SABRE A, B FE S I SR 4R 24 hy Ui R 300
Lomin " SREERT, BEEE LT 4 38 HAE 450 °C (19 55 I
HikEE 4 h, LR B0 RE T4 ; PUF 4300 FH &
TR EERE O S Be R G 4R 16 h, LI 2
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BRI AT RE 175 YL, SR AT B T T
Bk €0 B 35 2 B AT SR FERT, 76 PUF B A
EPA 23 [ RERAR  RAE T, BE IS UE AN PUF sBEOG AR
FEAEMRIRVKAE T, AT 50 B
2.2 HERAERMN

ASSE G BT bR fE %5 W I Cambridge Tsotope
Laboratory , Austin, Texas , USA. R AFE#5; US EPA 23-
sss, flff 4 FHEC LA L R CL BRI B SR AL G
Y. SEBONRA R, —FP Sl US EPA 1613-RSS, £
515 F° C, pRic i BB R0 G, TR 4y
Br; 55 —Fhh US EPA 23-ISS, fU4F 10 #h"C ,bRic iy
TRERERA G, FIYE PUF 43 #T. EFE AR . US EPA
1613-1SS, L #E H Fh" €, —HER AL AW, 50 9
"C,-1,2,3,4-TCDDF1" C,-1,2,3,7,8,9-HxCDD.
AP EE B A b R E S el
RHRG W H B&J J. T. Baker 5 Honeywell 23 F]. i
et L gl B M S fk AR (150 B ) ( Sigma-
Aldrich) , i HATH 500 C gl riEfk 12 h, & F T
FRes bR R AR PR (70 ~230 B, @35,
Merek , Germany) , il & T Fe AR ol 28 & L+, F 550
C By TGl 12 h, TR PR EG 6 & 1R A
JE R, 0% Bk 1 (60 ~ 100 B, ik FEH,
Wz. der) , ffi IRTZE S 4 i LA 140 Cififk 24 h. H
T B RL, 40 JE K A R 4 | A S b 34 8 ] 7 AR

afi PEEEAR (D) T SR s 4 h DL,
VI F ST SRS LU B T PR M ARAT 4 .
il 1) T AL RN 43 B 7 1k 2 R OSCHR (5K 18 52
85,2011) , H AL SRR R IR AN T L AERE S o AR
HUAAR, DL R U dt 48 h, g ik 4
JE MR T A 2 Berk I i Ak AR R AR AL R 3R P
FEAEG Ak o B, A5 2 R 0 4 4 435 SR )5 HH Agilent
6890/ Waters Autospec Premier A AW KR A=
53 ¥EE (HRGC/HRMS ) #4743 #r. PUF &
HEAE R AL P T % BN s A2 T & T ZE PUF B
A EPA 23 #2HUANBR, T AEIERE B A EPA 1613 &
HRAFR.
2.3 mERIEA T EES (QA/QC)

QA/QC A& RHAEAS [ 250 % 25 FURRAT Inbr
30T, 25 LR R 25 R AR T 5 K H R, PCDD/Fs
FRA PRICH) BIBCRAE 40% ~ 120% 22 J8], FE &G
B9 0.005 ~0.069 pg-m . B b A e b 35 FE v
ETHE A BR ) HAR TS ek EAE 0 2 5
A

3 ZRE534i8 (Results and discussion)

ST AR BT kT
AT R 4% W 5 KA vp RSk i
FEME MR WL 2 K 2,6 DT I fE X RS

3.1

F2 AEIXERE SN ZIEERRE
Table 2 The concentrations of PCDD/Fs in the six districts of Guangzhou pgem 3
1* o# 3#
i
Mean SD Mean SD Mean SD

2,3,7,8-TCDF 0.094 0.071 0.143 0.044 0.132 0.039
1,2,3,7,8-PeCDF 0.154 0.052 0.167 0.070 0.229 0.078
2,3,4,7,8-PeCDF 0.193 0.148 0.246 0.097 0.222 0.081
1,2,3,4,7,8-HxCDF 0.318 0.137 0.278 0.010 0.468 0.212
1,2,3,6,7,8-HxCDF 0.364 0.107 0.314 0.078 0.420 0.117
2,3,4,6,7,8-HxCDF 0.489 0.240 0.342 0.143 0.421 0.185
1,2,3,7,8,9-HxCDF 0.011 0.010 0.010 0.011 0.025 0.016
1,2,3,4,6,7,8-HpCDF 2.590 0.684 2.270 0.719 3.000 0.954
1,2,3,4,7,8,9-HpCDF 0.307 0.076 0.271 0.096 0.324 0.113
OCDF 2.570 0.609 2.360 0.902 3.480 0.655
2,3,7,8-TCDD 0 0 0.013 0.003 0.006 0.003
1,2,3,7,8-PeCDD 0.024 0.019 0.012 0.018 0.012 0.018
1,2,3,4,7,8-HxCDD 0.026 0.032 0.023 0.034 0.020 0.021
1,2,3,6,7,8-HxCDD 0.088 0.101 0.065 0.077 0.068 0.043
1,2,3,7,8,9-HxCDD 0.076 0.059 0.037 0.047 0.035 0.052
1,2,3,4,6,7,8-HpCDD 0.789 0.561 0.633 0.366 0.867 0. 665
OCDD 2.380 1.490 2.820 2.250 3.380 2.310
Total-PCDFs 15. 600 5.100 17.800 5.590 22.400 4.520
Total-PCDDs 11.800 7.750 10.700 8.000 11.400 5.840
Total-PCDD/Fs 27.400 12.50 28. 600 13.000 33.800 9.050
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g2
pg-m”’
4# 5# 6"
g
Mean SD Mean SD Mean SD

2,3,7,8-TCDF 0.245 0.180 0.143 0.022 0.082 0.025
1,2,3,7,8-PeCDF 0.303 0.315 0.189 0.036 0.153 0.065
2,3,4,7,8-PeCDF 0.647 0.615 0.269 0.103 0. 166 0.046
1,2,3,4,7,8-HxCDF 0.810 0.670 0.399 0.195 0.418 0.112
1,2,3,6,7,8-HxCDF 0.765 0.535 0.507 0.245 0.337 0.152
2,3,4,6,7,8-HxCDF 1.060 0.801 0. 640 0.116 0.346 0.125
1,2,3,7,8,9-HxCDF 0 0 0.007 0.012 0.025 0.045
1,2,3,4,6,7,8-HpCDF 3.910 1.670 3.410 0.805 2.840 1.220
1,2,3,4,7,8,9-HpCDF 0.497 0.328 0.441 0. 146 0.484 0.159
OCDF 3.520 1.030 3.990 0.717 6. 800 2.970
2,3,7,8-TCDD 0.004 0.007 0.011 0.005 0.006 0.010
1,2,3,7,8-PeCDD 0.119 0.123 0.018 0.022 0.020 0.022
1,2,3,4,7,8-HxCDD 0.105 0.134 0.034 0.030 0.040 0.044
1,2,3,6,7,8-HxCDD 0.342 0.363 0. 101 0.076 0.029 0.024
1,2,3,7,8,9-HxCDD 0.238 0.240 0.059 0.051 0.051 0.051
1,2,3,4,6,7,8-HpCDD 2.500 1.520 1.540 1. 060 1.070 0. 660
OCDD 7.210 4.930 11.580 12.300 5.830 4.170
Total-PCDFs 33.900 22.400 21. 100 4.250 18.500 7.040
Total-PCDDs 35.700 24.300 22.600 15.400 9.990 6.380
Total-PCDD/Fs 69. 600 46.000 43.700 16. 000 28.500 12.900

17 # PCDD/Fs MM BEYEIE 27.4 ~69.6 pgem
XoF AR YRR EE 0.294 ~0.838 pg-m °,7E
6 AW I A v VRSN T R AE S G W
K 6" KA K PCDD/Fs ¥ B Ik, Hodg i 24
WP 0.295 pg-m 7 {H 577 X1 4 2 X I
(1) FHR Ml DRI £ (27) Ak B K AH 2. 67 2 T
J T U 1L XU DX 0 A R i i i 1 T
e N3& 22, JE i Ay 58 3 R PRl AT X S KR —
WA — 2 DTER. A B I a3 AR T M T 2858
FXAL DX, Tl DXCRIAR X A W osi, 3% 4% 1 57, KAk
TRELHR BE AL T IR — /K, PCDD/Fs (Y # 1 2S mvk
JEARNTHE W, 43 )M (0. 342 £0.049) (0. 423 +
0.113) F1(0.838 +0.704) pg-m . 3* B A T M i

251

o
[}
T

kY B E [(pgrm ™)

Fsf ] /d

B2 FAEREREREIERNEELSRE

Fig.2 The concentrations of TEQ in the six districts of Guangzhou

KM% iz vl , W 2, 38+ o B, ok
PCDD/Fs 52174 M2 5 K 5 s 15 B e AL
T, DAL T B 25 Ry ) T A < Sl L 30 4
IR T 1 77 Ml 2 B R > Ml 26 U R TR I R L DX
Ok AR EEFE 4 il ASaifb T &8 hn 4817k,
A BB RS2 XN T IR ) 2 e ) i — W e 2 UK
S T XA SR A A, AR TR Tl X 47 s
R ER S i R TN T [F] D RE XK < —
MRS K 2T R < EFEX <X <22
HARAL X < ZBIX < Tl X 43 A e A

F [ H iy i A RAUERBE i RS Ik B Y Jo
bR, I8 LT R A WS B 2 vk R
1.0 pgem > (Rao et al. ,1990) ,Z MR E FH AYFRIE,
J7HIT 6 A WD (B SR TZ AR e BR A5 H ASERL
E TR R Y B AR AR ERR (N 0. 6
pg-m > ( Ministry of the Environment Government of
Japan, 1999) , ZBixX —FrifE, )T 6 A4 Ml 5
Tl DX (4%) By M D R ok 1 iz AR ERR . 5 1= Py Ak
HABIRATARLE )N T 6 A XBCRAE 2 1Y R
YR Pk Y R K B T RRCSE B A X
et al. , 2000b; Raun 2005 ;
Menichini et al. ,2007 ; Kouimtzis et al. ,2002) SV
# H 7 ( Governmentof Japan. ,2005) 5 7% ( Wang

( Lohmann et al. ,
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Fig. 3 Comparison of atmospheric TEQ among six districts of

Guangzhou and other national cities in references

et al. ,2008) .7 ( Government of Hong Kong,2008 )
SESICT P 4 0 A B, (AR T 3 BRI T Daejeon
F1 Seoul (Park et al. ,2002) F~F- 245 24 5k B /K
- 5 3k A i 3k T i A ERCEAH L BR Tk X AR,
A X daf — W B M 2 vk B K P 5 b T (L
et al. ,2008) . VT (Li et al. ,2008) TR FHTT GEATH
15,2008 ) A AR 24 vk BE /KA S (D 3) .
3.2 5 AKCE A AT

AL T 2004 4 7—9 AR 4 AR
FME X I (ALHRIX | 75 185 DX K] RN B X)) FF g
TAS TR X8 Y W W R A 5T (Yu et al.
2006) , SAMGERA —E R AT HAE (R 3).

R3 KFHARGLEFPRERH ZIERRE

Table 3 The comparative characteristics of sampling points in this study and reference

REOTN MR RPAAH ik kA
WI0F R I BORREA TR PIE P R, A BRI R
BRI 20 BORRES BT BHRAT AN A BT, A e
s ae ORBEIT IR TALK G A A BT, B T
: DU R R S e T LT
PR BE R R D L IR MO0 B3 7 e
WK 6 SRR RH S R RULP S, TR A
AT
R T 708 15— B0 S0 A TR TR PRI b —
004 RRKC N O R DO A DR, ST, AT Yuer ol , 2006
s n VORPEEBITRITICHBHROTA BT P k AB—
i it
ok p | PORREITHA AR UR RBE I AN ISR T
SIS Tl AT R A
WRIKHD BOREES AT EF AR LI A TS Y e S

Yu (2006 ) 4238 1) 2004 45 M T AR g
FHIKETE 0. 105 ~ 0. 769 pg-m ~> 22 [a] , HAS I Y
ASCRE ST AR HR R v BE TR I, DA A F 5% T A5 %) R
AFTH 0 B 5 X e R EG AT T A U 1 A
A 27 67 s VR FE I R TS I A KT 1Y R
FERSAIGF T M Tl 2004 4F (K- NE 4 FTLUE H
2010 47N R REDE TEQ ¥R EE 5 2004 4 AH
L A X BTG Je oK A BT REAIR, Bk X RTRR
DR BEAT i T, ol XAR R HRE . 17 S T e i 75
XA LW 55 7 76 1Y 75 78 IXER 2 T N ) % i R IX
2008—2010 4F 4N i % F i B X B T A olb i
FT—RIVEAER, H, SN TT R KRR
WS it T ABAS B — k. AR L XY 27 5
1 TV Y BV B AR 5 2004 AR AR LA T Y
T AER Tk IXARZFR G 475 1P A L, S
TR FEARAAS K T BT — % 7 ol 45 4 8 4% AR

FETE T Al 0y 7= M BRI PR AU LR A
YOI B R RS T 2 e R R, O AR
ISR EROKITT=

1.0

<
)
T

<
=N
T

FHE B E ((pgrm™)
S

=)

H I H I D I H I I I I:l I H |
w1 tw 22 wp 4 wp ¢
RAE AR
4 TN RRINES TEQ RERT L
Fig.4 Comparison of atmospheric TEQ in Guangzhou in this study

and reference

3.3 ZWEXF R A
KA YL 55 A — A RAE B,
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oA e AiE 322 5 W i 47 (CHERCIR i HERSCRR
TIE SRAE A5 5 HEBOUR =2 18] 9 R S 45 ) RNt O (D6 R%
fift AR AL N IR TR ) A k. R[]
Y & S 5 & AR ek iR 1Y i ( PCDDs/
PCDFs) REME Ay — WE B 114 Sf Y5 RN R fiff 1o i 12 {4t 7 22
2% (Lohman et al. ,1998) , XX /' PCDDs/PCDFs
1 E AR YE IR A, W/NTF 0.5 IR T 2 AR4E £
2 [F—AE Rz B A 2200, M 17 2%,
3% 4% 5% 6" 45 s FE I PCDDs/PCDFs -3 LU {H
(FEHE) 43514 0. 76 (0.20 ~1.21) .0.60(0.27 ~
1.14) 0.51(0.27 ~0.82) . 1.05(0.43 ~1.83) .
1.07(0.40 ~2.13) .0.54(0.35 ~0.79) , [% 4*Fi1 5*
JAN, HoAth 4 5 9 X PCDDs B #4178 T X PCDFs 14,
BI A /NT 1. X B PCDFs 1 & AR 3w, )8 T
LRI P57 R AE ( Wagrowski et al. ,2000) , T 47
FS* AN LL PCDDs 4 3=, BB LT A () X 3o < rp
) B AT BEA AN [F] AR R
K5 Sy AN Wil s s R <(rh 2,3,7,8-PCDD/
Fs FlLE PCDD/Fs [A] 2 4 09 A % 3 BE 43 A AR 1E.
&5 AT, £ R [ R BA — B0 o B, 2,3,
7,8-PCDD/Fs H OCDD 7 Jr A £ &y o 18 A0 X = 3
e, 405 2,3,7,8-PCDD/Fs S M E B 23% ~
50% , H:k & OCDF (16% ~36% ) #1 HpCDFs (18% ~
60%
m1* D2t @3

w4 ms5s* w6
50%

40%

30%

FRX

20%

10%

IR I TSI I T TT T SIIES

28% ). {HX} T & PCDD/Fs fb A W1 A Se AN ], H
L # [/ & W) Kk S TCDF, OCDD, HpCDFs |
PeCDFs , iX 5 3CHik ( Lohmann et al. ,1998 ) H i 3E 1)
—.

PCDD/Fs [F) 2 9 (4 A XF 3= BE o0 A R AEAH S T
PCDD/Fs YR “F5 80", AR IR PCDD/Fs B A A
[ (5 BR AR AR, A SCh 6 N HFSE X 8K 2,3, 7, 8-
PCDD/Fs [f] 2453 4 - fE S . Bk OCDF 4, PCDF Al
PCDD [7] Z2 RE % == B 1) i S A i 25 iy 34 i
HEI 1 5 PCDD/Fs [ 73 A ik A B S 7
. Lohman F11 Jones (1998) &i45 T RRIM 3 H .\ H
A R K A NI A5 R 4 38T R b DX PR B K R
PCDD/Fs M BF 52 98kt 30 LA 3 T 3R 358 KA
PCDD/Fs 43 A %8 J3 ¢ E Sy Bl 580 it 25079 385
PCDF [R5 AR EBE B A, i PCDD W] % {4 = B 488 Jin.
I N TR R B PCDD/Fs #12,3,7,8-PCDD/
Fs 148 80 7 1E 24 FIZ 43 A R iR AN AR TRD L 2,3, 7, 8-
PCDD/Fs [ 43 A5 F-AE 5 1 0 8F 58 45 SR A BL (L
et al. ,2007).5" Fl 6" i /E N B IX FIH 5 X, OCDD
(DT R = T A4S 41, 5 & OCDD ¥ B BTk ek
PR T 985 5 (Smith er al. ;1990 ; White et al. |
1994).

Es5 2,3,7,8-PCDD/Fs 15 PCDD/Fs B & ¥ fH %t E B
Fig.5 The relative abundance of 2,3,7,8-PCDD/Fs and total PCDD/Fs homolog

WFFE R, KA 09 BRI T A b it
T, IUAE B T AR 2 18 5™ A 42 il 108 e 5 1 HE T, DA
BBt SR AR 3 v, R B Y R R R
(WAZY S e A i [ S 8 2 5 R N T
. Lee 55 (2004 ) 38 1t Z 434 5 kB, 76 288 3
v X, — WEHE 32 B T 52l HE L, 1 7 Tl X

FEEEHCIR R G 6 A B R BERE. I, Ak
Z2 (/N REHETRCIR (A S8 E IR KRR BE TROR AR Tl
MRBEIR A5 ) A X Bk TR B HE I S 3 AR s T
BRI SRR RS A 75 e K- e HE R
A2 XA 3t AR B0 A R AL Rl R E . O T 05T
HERCIER ) MRS BT Gk B RS20, X 6
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2% 2 i 32 &

ASRAE SR FE R HE G SR AT R A, R B 6 A RAE A
PSS A A, B — & AR KX
(1%) W 25 Y IR F AR IR, Bk X (2%) i &
BTG YR S E IR A F AR IR, 5238 BT IX (37)
) BTG YR A R, Tolk X (4%) 1y =25 YL i
FE TR AR IX (57) 1 32 95 Ge i 2 Tl # e
VRIS YR, 55X (6" ) 1Y 327 e e 2 PR AN
FHBERRIA.
3.4 UK G KA BAFAE

TURLARXS TN T 6 A MY DR rp — S 7
PR Bk B 1 DTRR AR, DTRBR RV FL Y 58. 6% ~
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Lee 45 (2008 ) WF 58 A2 B, #R 5 KT 90% LA LY
PCDD/Fs FEAEH7E R AH L (Lee et al. ,2008).
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Fig.6 The percentage content of high and low chlorinated PCDD/Fs after gas-particle partitioning
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