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Abstract: To investigate the sources of polychlorinated dibenzo-p-dioxins and dibenzofurans ( PCDD/Fs) around a municipal solid waste incinerator
(MSWI), we measured PCDD/Fs concentrations and profiles in 6 MSWI stack gas samples, 14 ambient air samples and 3 surface soil samples around the
MSWI. Although the PCDD/Fs concentration of the MSWI was relatively high, the concentration of PCDD/F's in the ambient air around the MSWI and the
surface soil at the maximum deposition point was low. No significant differences were observed between the concentration of PCDD/Fs in the ambient air
samples downwind of the MSWTI in the dominant wind direction and air samples from other sites. However, the concentrations and profiles of PCDD/Fs in
surface soil samples at the maximum deposition point were different from the background soil sample. According to principal component analysis (PCA) ,
the PCDD/Fs in surface soil samples at the maximum deposition point might be partly from the dioxin emission of MSWI, but the sources of dioxin in
ambient air are more complicated and need to be further studied.
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I AR SR SR A X R IR S R
B4l R R 5T R A — 1~ B3R 12, Floret 4§
(2007 ) ) Fl B F 43 7 X — J88 38 A7 %5 A0z 3] 5 %
Jo JE i X+ 38 P N 35S Y g A 43 A R
IR, R B BB 2875 Ye W 1Y 43 A R B A A
1oL, 16 B L W] BB A #E A [R] A9 R JR. T Schuhmacher 5§
(2006) X B ZE % AR b X — JAE A= 3 3k B e 4 JR
T P R R E YT T R, &
BLAE B 15 Yo W HE T 5 24 Hh AR B TR B R A Ak I T
BEH#XR. Nadal 55 (2002) W3 — 2B BF T A 16 BL
BB R S4B 5 4 B T AR AL T S MR
BB R R YR TE Y E O, R B
X+ 3R 3 RGBS Yo ) VT RIS 4 R VR T
BB AR (B RSAL T2 A5 3R 88 v BB
15 YR B0 H B 5 3 B B o AR, X B B MESE K )
TR TR 45 v s DA A, T A8 B % b X A B B
YRR R TIZ AT RE AN L X B S Y
BERERRABERHKERTEBEA XK. Xu 55(2009a;
2009b) 5T T 3R E AT Hb X — JBE 9 A A6 IR 2 3Rk
B b dr it JE i b X 3R 55 B9 B R, & PR 4 A g 0K
REBGEBPHRAE BN LR, (B EEREmE
/N, Li %5 (2007 ) S5 55 B8 6 8 01 4t X 3R BE 25 R p —
MRS P HEAT RS, R AR SR UG L F B3R AR
fRE R A ME R s R P R RR B R Y R EZ R
BRI G Y O, SR P R R TR Y
P55 0.909 ~48.9 pg-m AR E R AR
JRE B WHO #HLE B & H & K& A b5 #E (4
pg-kgd "), T IE I E R IR T A T B R A IR
fift B 5% Cheng % (2003 ) tBF 53 T 3 17 A= 15 d2 3}
Bel MHE 2 KA R A 3, R B A Sk K
EERARETABMX.

BT, A SR A E RS a8 R FIRY & &S
A7 Ho A1) B v SR VR A BT O %, R 6 VRN AR VA BLIRORE
e HEROR S, i b X 3R 355 25 SR 3 e TNE S
RELRYNEE AR S fE, X ZikERE
e W1 HE A [F) 3 B8 4 i 22 6] A9 N TE BK R 14T R Ge B
I, FRERT B 3% 56 B Xt i b X R A BR R . B 7E
RIS IR A AR T R B3k 5% b A B AR F R
X .

2 I ER 4 (Experimental)

2.1 FABREWRESL M
A3 HR B G HE IR P 6 B BN BRIF

FHEIBAT Z 4 1Y o B g HE R I T A T B SR AR R,
H 4k 38 & 35 2 200t, B & 58 be b St F — 5 B 60m
BOMA & SRR AT AR 1. B Rt MR E BRI AR
fLFE FE 2 800 ~ 1100°C , 4 7E — #R % 15 B B [A] K
F 2. BEARAL P U AL 45 2 T 1k BB 35 0E PRk
AR HRBRER. FHEREPESHREEN
7.12 x 10 m*h ™", 45 5 4 B S PERR BEA B R
6kg-h ™', FHIBRAREN 99.85% . KR RAE K5
Brom 72 #2 B 3E B EPA 23 J5 3 # 47 (Xu er al.
2009) . HAFERBESREREN 3 m’ £4, REd
FEFF G GB16157-1996 H A A il [ 55 3 R A 19 B
K.BEMCREZRT, VR PR IMRAE NS, B RS
RS RES MHEMTERLEHE (SRS N
BER-1 ESR-2).
F1 EFHBEN N

Table 1 Component analysis of municipal solid waste

AHURS THLRS BB &R #Be &% HE
52.6% 25.5% 2.43% 1.12% 6.74% 5.65% 5.96%

2.2 HAEEAELERBHNXEE M

B A P B R E R B, A T KR B
Y. ARIE R AR B R R R e Y HE O,
FEHEBOR R AR AL P Jb R AR B 7 1) &% BB — N R
ERRER (ARSI ER-1.8K-2.8%-3),
HRESMIGRFEMER KLH 2.5 km, B4 S L
BELERES d,IRE 14 DAY REAAL
R TEH B B A RS HE R AR 45 55 [ EPA
TO-9 J5ik, B FE MR E M H KW 8 X4
(HV1000,SIBITA) ,# SR E R &R 700 L-min ™",
KRERE 2 23 h(Xu et al. , 2009) . {8 F A FL&F 4
B JIE 0 5% 7. Ji B ( PUF ) W i 25 < rp 9 G 3. SRR
WARBLZ B INTE PUF b BT A R RESE AR E S
HEOCRRRE. RENBEAMESET, RIHH,
SARBAR, H B R/, 3 X RGE L A F)
PAREL R, AR T 15 Y W SR AR 18] AY X XL
2 RRSRBEERME 1 s, AT s pE —k
e HEBON 2 4+ IR A, o3 B AE TS P IR R P
JC AN ZR B T 1) i K 7 Ml R BT (B KV L R R 3 4
S VEAT TR AR AR YRS G W HE v BE KR XU
] KRR E BESE S B0 T G W 3 R 3 3t
DX B 55 5 W B K R b i, A5 SCZ O 2. 5km ) 45 R R —
MAREBE R RZ LIRS (5 %5 R -1 A
T 3E-2)  [F e, 7R TS R PR AR L O 1] BE B 5 YL PR 4 10
km X RE— N RBIFE O RZE R LEHER
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Fig. 1 Wind rose during sampling time

2.3 B YR AL 2 R AT

JE T 5 XAD-2 g T4 J5 6 A 300 mL HI 283
720 h R R HR IR 5 25 SR il B 338 o ) R I sl v
I (Dionex, ASE300) , 7E $#2 B Z Bl #8 i ¥4k A
B B2 AR AR A 3R OS8RSR A R Y
B IRAC T : 43 ) 4 vk R AL HE | £ B R SR R A
B B AR BN AR ERSFLR, &
J5 P R 43 B SR T/ 23 BE B BR AL (Agilent
6890N/JMS 800D ) 43 #ff ( Xu et al. , 2009) . S AH %
o B 464 BEAE CRBE 270°C s A4 WA 1 wL; DB-
5MS B4IE A (K 60 m, 42 0.25 mm, f{E
0.25 pm) , B FFHRE K B IR E 100C, fR 7 2
min,25%C - min "' F+ & 200°C , f£ ¥ 0 min, F Ll 3
C-min "' F+ 3| 280°C , M4+ 5 min; B K He; WiE N
1.4 mL-min ", JR{E 4. 55 F ¥ 5 3 250°C , EI B
(35 V), e [k 8 kV,SIM 4 ( VSIR # () , 43
Fr ik 72 i 3 25 43 BE KT 10000.

BN o AT o AR T AR T BT & R UE N T B 4R
(QA/QC) B B3R, BT A A fly B ¥ 4L TN A 8] e 3R 72
40% ~130% ,RHE AR B [EIIRLE 70% ~130% .

3 R (Results)

3.1 XA B

2N T BB HEOR R A X 3R B A

SMEER TR SRS R. R 2 AT, H
B AR BLIR A b s RS MRS ¥ E 43 7 A 10. 20
511.28 ng-m 7, fEMEZE SRR 4.76 5 2. 94
ng-m ;EFREELYENMES AR 1.08 5 1.52
ng-m_3,1:/]—?7E1ﬁ§ﬁ’5Uﬂﬂ 0.47 5 0.36 ng-m_3,ﬁ
W25 3R ¥ 68 3R B A 08 Br 3RORE B R SHE TR
(GB12481 -2001, { 4= 1 1 | B e 15 YL #E il A i) |
BIRSFETERN 11% B, A 75 5 3% 55 b o HE ik g
KPP ZIEEER S B EME N 1.0 ng-m ™).
17 Fp g B R B B [R] 8 9 v, %o 3 2 & STk
BKHH2,3,4,7,8-PentaCDF, TTRR{E 2 5 M3 1
WEH(52.9 +1.4)%, Hw®kH1,2,3,7,8-
PentaCDD, TTER{E K (10.1 £7.0) % . A BF5% 1 By
A2 5843 A A AR ] — f A T 3or 3% % s s U A A
HHL (Kim et al. , 2001). B H AN ZREE AR
Ik g R AR R A1, 35 G R HEBOE R ZRERER
[ S5 43 A 4 Bl B BCARBCE /9 im R, A T S8 AR
B \EA WS Kk g Y & B B WK

R B e |yl N | Ay T N P =
WS R B HE 5 5 R 5.38.7.35 Al
5.78 pg-m AR UERZE S B CH 2. 14.2. 41 F1 2.91
pg-m " E RN S BB E S5 0.168.0.217 I
0.196 pg-m >, 45 ¥ fi 22 43 % K 0. 069.0. 070 F0
0.111 pg-m > {KFIE 0.6 pg-m S il hrife
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Table 2 Analytical results of PCDD/Fs in flue gas, ambient air and surface soil samples
IR
Stttk BA-1/ BR-2/ 251/ HE-2/ Y BVAEY RV KV
(ng-m %) (ng-m %) (pg'm ?) (perm™)  (pgrm™)  (pgrg™)  (pgrg™!) (pgg™)

MR 1.01£0.369  1.02£0.394  0.470£0.302  0.635£0.204 0.414£0.259  1.32 0.934 1.25
TARZIE 0.689£0.269  0.897£0.201  0.2190.158  0.318£0.193 0.198£0.139  0.855 0.516 0.980
AAR L 0.899£0.322  0.950£0.103  0.242£0.155  0.330£0.167 0.211£0.137  0.750 0.941 .12
LERE 0.709£0.313  0.421£0.002  0.195+0.103  0.272£0.095 0.184£0.104  0.635 0.647 1.65
NEMRZIE 0.369£0.131  0.104£0.013  0.270£0.145  0.356+0.119 0.258 £0.116  1.54 1.26 3.76
I 2 R 1.920.839  1.93£0.848  1.230.388  2.00£0.624 1.55£0.894  3.23 2.95 1.55
T AR 1.72£0.740  2.25£0.701  0.675£0.252  1.07£0.363 0.899 £0.543  1.43 1.74 1.42
5 A K 1.06£0.610  1.84£0.205  0.438£0.217  0.7610.341 0.611£0.377  1.12 1.29 1.05
R 1.71£1.16 1.81£0.404  1.08£0.420  1.05+0.549 0.858 £0.516  0.717 0.896 0.921
INEAR BRI 0.116£0.029  0.048£0.004  0.563£0.374  0.568 £0.145 0.595£0.288 <1.0 <1.0 <1.0
3. PCDDs 3.68 +1.40 3.40£0.703  1.40£0.794  1.91£0.676 1.27£0.742  5.10 4.30 8.76
3, PCDFSs 6.52£3.37 7.89£2.24  3.98£1.37 5.44£1.75  4.51£2.28 6.50 6.87 4.94
3 PCDFs/ 3, PCDDs 1.70£0.296  2.30£0.170  3.231.09 2.88+0.305 3.70£0.978  1.27 1.60 0.56
3, PCDD/Fs 10.2 £4.76 11.3£2.94 5.38 2. 14 7.35£2.41  5.78£2.91  11.6 1.1 13.7
2,3,7,8-TetraCDD 0.019£0.008  0.020£0.010  0.007£0.003  0.013£0.003 0.009 £0.004 <0.1 <0.1 <0.1
1,2,3,7,8-PentaCDD 0.093£0.037  0.134£0.044  0.022£0.009  0.028£0.009 0.026£0.019 <0.2 <0.2 <0.2
1,2,3,4,7,8-HexaCDD 0.037£0.023  0.057£0.007  0.009£0.005  0.015£0.003 0.008 £0.005 <0.3 <0.3 <0.3
1,2,3,6,7,8-HexaCDD 0.163£0.062  0.141£0.034  0.033£0.015  0.038£0.015 0.029£0.020 <0.3 <0.3 <0.3
1,2,3,7,8,9-HexaCDD 0.236£0.051  0.121£0.061  0.051£0.022  0.042£0.023 0.044£0.033 <0.3 <0.3 <0.3
1,2,3,4,6,7,8-HeptaCDD 0.615£0.233  0.314£0.024  0.159£0.072  0.186+0.046 0.148 £0.084 <0.8 <0.8 0.921
0ctaCDD 0.369£0.131  0.104£0.013  0.270£0.145  0.356+0.119 0.258 £0.116  1.54 1.26 3.76
2,3,7,8-TetraCDF 0.128£0.050  0.120£0.062  0.075£0.025  0.097 £0.022 0.102£0.051  0.246 0.225 0.150
1,2,3,7,8-PentaCDF 0.243£0.002  0.307£0.111  0.092£0.039  0.121£0.038 0.121£0.068  0.209 0.219 0.205
2,3,4,7,8-PentaCDF 0.507£0.211  0.676£0.168  0.176£0.076  0.217£0.075 0.199£0.120  0.215 0.271 0.214
1,2,3,4,7,8-HexaCDF 0.182£0.140  0.395£0.058  0.070£0.046  0.128£0.067 0.110£0.069 <0.3 <0.3 <0.3
1,2,3,6,7,8-HexaCDF 0.392£0.145  0.559£0.164  0.153£0.074  0.176+0.058 0.179£0.108 <0.3 <0.3 <0.3
1,2,3,7,8,9-HexaCDF 0.063£0.029  0.069£0.005  0.034%0.013  0.043£0.011 0.042£0.024 <0.3 <0.3 <0.3
2,3,4,6,7,8-HexaCDF 0.170£0.119  0.277£0.008  0.067 £0.041  0.127£0.075 0.086 £0.056 <0.3 <0.3 <0.3
1,2,3,4,6,7,8-HeptaCDF 0.770 £0.625  0.904£0.114  0.406+0.227  0.453£0.316 0.510£0.219 <0.8 <0.8 <0.8
1,2,3,4,7,8,9-HeptaCDF 0.290£0.191  0.243£0.100  0.221£0.117  0.182£0.125 0.142£0.100 <0.8 <0.8 <0.8
OctaCDF 0.116£0.029  0.048£0.004  0.563£0.374  0.568 £0.145 0.595£0.288 <1.0 <1.0 <1.0
44 (1-TEQ) 0.486+0.198  0.629£0.162  0.168£0.069  0.217£0.070 0.196+0.111  0.214 0.241 0.145
;ﬁ;fﬁﬁﬁ%}éﬁﬁﬁi(l' 1.08£0.470  1.52£0.358

I : X PCDDs Jy U Z )\ AR ZWE3E &5 4 2 15 X PCDFs Sy 4 2\ SRk i i B 2 5 £ PCDD/Fs Jy U 2 NG AR ZESE Rk i iy S0 2 A0 ol TR ) 38 e 3%
Bt BLA ],y O A B 7 AL 0 B R B HeTs P B bl ol ) P ML BT HE BUR SR B I IR R T B B E 112 SRR, HFRE NN TR RS

FRAE (3 355 FR 477 35 2008 (82) 5 3¢, (R F it — 2
SRAE W) B R BB B 5w PR B AR B9 @
Y. MER S G VR X 0T AR I B3R 5E B HE
VR M3 (0. 058 ~0.127 pg-m ’) (Cheng et al. ,
2003) . JtH T X (0.268 pg-m ’) (Li et al. , 2008)
KT G M o AR, IR TR X —
B3R BE B4 HE ORI (0. 059 ~3.03 pgom ™) (Xu

et al. , 2009) . J" M T X (0. 104 ~0.769 pg-m ™)
(Yu et al. , 2006) A2 ZNERE WK B, BT A
R 45 R ¥ T B S — 2 S W 5 R v
(Abad et al. , 2007 ; Coutinho et al. , 2007) .17 Fh
HERMFEEY P EE Y ETRER K Z 2,3,
4,7,8-PentaCDF, Wk {E 2 5 B S E K (50.5 =
2.8)% , 5k R 1,2,3,7,8-PentaCDD, 57 #k fH 5 24
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I I 0 &

BA9(6.55+1.10)% , 55 QR4 RE
L. PR 2 R RGO [ SR AR 7 4 1 9 4 A L
BEHEREREM, HNAER RN & ERER
FHOX U B S R R SOR R, BR A ke
HeRL IR S , 7T ek 32 B H B HE R A . 5350, B
I [e A 0 b, AR R B 25 SORE i 3 [ B B
Rk BE 40 A AL AT, VG AL R AR B B A 32 R XL T
AR U] R 4R B 25 SR il P N A 2 R AU
B T AR AL T 1), 1 B % e YR HE UK <P B SR
YRR X 2 M B PRI S R ST R BN R A
S ZREIER B E R

15 YL YRV A6 J7 [0 AR B O 1) B K TR R R E
FORFE R LIRS RS BB E 11,6, 11.2
f13.7 pg-g ™", EPREHE Y R4 HR 0.214, 0.241
F10.145 pg-g~'. 53CHk(Cai et al. , 2008) R & 1
TRERYE [ PR AR 2 R B A b, R PR YR A i B R TR b
R g RS A TRAR A K P, IR T 4L
TSR A T R BE be ) At Al A 3 o g Nk
M ELER(1.22 pgg ') (Yan et al. , 2008) ,{HE
TERLESREMP EREEREE LY RME. 17 #
BHEBERN MR EEYBTRE RN N
2,3,4,7,8-PentaCDF, 57 BR1EL 43 ] o5 S FEE 2 & Y
50.2% \56.2% 1 73. 8% . Wi~ K ¥ #h 5 + A
i P RN F R RS RS R MBS
KAFAR,TE S FA R R B m kT, &
BOMHEAHE, AAERIEESEYES,
o B RS B 30% A4 5 T X T [ S R AR ek
MR, JU) Pt R B R B R, BRI Y S B B W
REARR , (EL S8 AR |k g A L B K T O 38 B
B OERADEER T, BRI RS, AR
BUREE R IR, ZhESE & BB Wil & k& =
Wz # kAR, o , N IS B RS, H B
M & B A 42. 9% , (H IO Ik MR A9 B B2 IR T S
RVEZE R S, BT DUE B, B KV s Bt iR
9 T 3R AT BE 32 B B A 5 08 HE BCUR Y R R, fiE
4 L3P IR S AR S E R ARE LIEARR.
3.2 B3k IR AEAT

AT AT RS L k%
AT BB SR R, A SO S (] 3t s 2R 4R B RE i o G
KERY BT T . B3R 2 ATHL IR E ML
2 R ZFIFukmg (PCDFs) SE A R ZEN
ZRIFZIRE (PCDDs) BER 2 FAA,BEERA
1.3 PCDDs & & ) i T PCDFs 1y & &. R 1§

Wagrowski f1 Hites i35, 24 3 55 H A4 R LI 46
M g5 sF Ll PCDFs & & 7 £, BWRE LI FE A R
r G R AR YR , {5 25 LA PCDDs i F 6, 1R
ME FE 4T #H YR ( Wagrowski et al. , 2000). B A A1, %
WXMAFEEIE LEP R IR EAR 2R —
Fp I — 28 R IRAY R

R RS YR R SR R 32 X BR85S e, AR SC
FABR T ERR T HEREHFIE ARSI
T TSRS e W R N TEBR R, AT T A A
b DX FR 5T H B SR T ORIE T R B
HEBL. 5B —F A SCER (Fiedler et al. , 1996) J5 ¥ %
% OCDD FI OCDF Z AhiyH 4R 15 ff —REE[F kY
N TEBR R AT T, ARl (1) s,
() 2 9 73 17 45 SRAR T A5 D00 B, D) 2446y 0 BR ) — 2 3
B, TP oFRR 1S FEEBGRMN ZIERKR
Ky &R, BRI R HE A NG 2[R 2 48 X Y
BA MR R B EE 89 7] Z 0% 3% 5 vk i 53 4 44
SRZM) ;07 TR A FE A o0 7 i (PCA) Xt
TR i 22 i) Il 3 258 S A {4 AH 1L BE 384T 40 AT, 43

Préh R o Bl LI 2 FilEl 3.
2,3,7,8-TCDD _ 1,2,3,4,7,8,9-HpCDD
CL,DDs > ° CL,DDs (1)
2,3,7,8-TCDF _ 1,2,3,4,7,8,9-HpCDF
CLDFs CL, DFs

HE 2 AT, BT A A R R Y AR
IR TGt PR, 1 75 i 258 Bms A 284k, H N B R 22
WEERE, BREREM AFEE MR KRE
R RR LR P 1S MR TR ZRESER R YA
Xob X LAY S H A B L) A A i R E AR
Ol BRE 3 i BURE i P ) 3SR TE N A R
R, T5 P VR HEUR S i R SE R BT A S 4
FTE—E K.

Bl 3 s T R RS Bk il o 22 8 69 3 AR 40
Pres R & 3 A, R R S BURE d P A G L
FAFAE(PC1,45.8% ) Ik A & (PC2,32.5% ) 3k
ffRE78.3% B AR AL, Hop B RFEERIHEMH SRR
Ve MR A BB BOR (B #R) , S EER
FESBIHEDIBERZ (A #R) , 5 H R ARE L5
A AEDURE e 22 (C 7R ) . 1 BH 5 K o i B O B9 3R 2
TIRAE AT RERZ B T T R PR R S HE A — R iR .
BHEESHEMS P IEERFRY E TEZRE R
F KGR ST BT IR U R S AR RO . [
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