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FREX 10g H-&IFROFES, FH300ml BRI 19h, RN ABRERHT A K BMBIEEHRE,
RERBUSBIFHRBURZ BB (P E-FOR) . B8, FBS0% BH, WA 15 F°CIfSE
2,3,7 8- A BN ZRESERAL A YME NS L R, 2R, B EREBAT LIS R A 4
B, BRaRBSAE xR BRI IR C ARSI PR, FIRSEER SOpl

i Waters 2 B]4E P=HY AutoSpec Ultima NT EU &5 43¢5 JRIK UL ( HRGC/HRMS) , BHE AR
DBS-MS (60m x20mm, 0.25um); @& BFEFR; AomsbErRX, #AER 1pl; RS9
3 10000—12000; SIM H3#i(PEFEEHT ).
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TP IR BRI 1. AR 1 LB A RAR M, PRSI
BN O0.26—5.74 (F{HEN 1.51) pg I-TEQ + g™'; FHFEHLIRE BN 0.26—5. 62 (EH{E 1.75)
pg I-TEQ « g™'; MY Wil K 0.45—5.74 (F-3{H 2.02) pg TEQ - g™'; R vk H K
0.34—2.02(¥#50.73)pg I-TEQ - g™'. =FiK B+ 3+, REBKERME, RAE-ITHEHEBL
1pg I'TEQ - g~', XFEHFETRAN _IEHMRBIER; HNTS, REBAERRERS, &
B4R RREERET | pg I-TEQ - g~', HMIIXHR W EE TR RRIEW KA K RHREK, A
ZREGMBEROMER. TGRS BRI ARG I TR, XWBR T ST
BEEMGRRSAIEANER, S, REAKER., BREFYREE. KERSHWHHRE.

AP R SEIMRERT T, ARS8 g Ik R E K 8. 9—341. 6
pg I-TEQ - g 7', BB HARA K WKE N 0.25—1.2 pg I-TEQ - g7, fEEK K + 3 h — MRk
#0.3—3.7 pg I-TEQ - g ' " 21, R FARDEFRE T L8 Bk BERE. MEMERENT
5 pg I-TEQ « g 'Bf, TIBMGERBARS; WEELE 5—40 pg I-TEQ - ¢ ' BB B, 3 HABFH
ERBRERE; WEKAT 40 pg 1-TEQ - g 'K, REERMERIEY; WEEAT 100 pg I-TEQ - g~ 'AY,
DB BT YR 3 ; WRE KT 1000 pg -TEQ - ¢ 'Bf, MHARBUEHIMRE LMK . EEEHKM
FYEICENEREY AR NEE IR E TR, REHET 50 pg 1-TEQ - g™ ', SHHETSRIE
FEHISRAHIRBE S WL 1000 pg I-TEQ - g~ B, MM kb X + 3 HATX ANAR B
Wt AP RA 2 AR R S pg I-TEQ - g7t 22 AN HIERER/NF S pg I-TEQ - 7', AR
BULEHE, 91.7% (22:24) WA R RA TR LM HABEMN, 8.3% (2:24) KRG B EHTIRIAD.
TR ESE LB .
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Fig.1 The ratio of PCDFs : PCDDs in soil samples from Beijing agricultural
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Table 1 PCDD/Fs concentrations ( single congeners, sums, pg * g~', dry wt) in samples from Beijing agricultural soils

SR b G 1 2 3 4 5 6 7 8
2,3,7,8-TeCDD N.D N.D N.D N.D N.D N.D 0.03 0.24
Total TeCDD 0.84 1.6 0.13 62.0 49.0 0.76 3.714 9.55
2,3,7,8-PeCDD N.D 0.31 N.D N.D N.D N.D 0.43 0.94
Total PeCDD 1.7 3.4 1.4 33.0 13.0 2.0 8.16 16.98
1,2,3,4,7,8-HxCDD 0.22 0.2 0. 044 0.49 N.D N.D 0.34 0.78
1,2,3,6,7,8-HxCDD 0.22 0.22 0. 047 0.81 0.36 N.D 0.83 1.8
1,2,3,7,8,9-HxCDD 0.17 0.2 N.D 0.63 0.13 N.D 0.49 1.478
Total HeCDD 2.6 3.5 0. 46 15.0 6.5 1.2 10. 24 18.78
1,2,3,4,6,7,8-HpCDD 1.6 2.0 0.53 5.2 2.5 1.4 2.83 1.43
Total HpCDD 3.0 3.7 1.0 10.0 5.1 2.3 5.69 21.29
OCDD 10.0 14.0 5.3 27.0 25.0 9.9 5.53 20.35
2,3,7,8-TeCDF 0.77 1.1 N.D 3.9 1.1 N.D 0.63 1.64
Total TeCDF 8.4 11.0 1.3 120.0 100.0 4.0 15.46 40.23
1,2,3,7,8-PeCDF 0.61 0.71 N.D 2.3 0.8 N.D 1.04 2.35
2,3,4,7,8-PeCDF 0.5 0.9 N.D 2.0 0.68 N.D 1.77 4.38
Total PeCDF 5.4 6.8 2.2 40.0 11.0 4.1 37.14 58.3
1,2,3,4,7,8-HxCDF 0.36 0.71 0.22 2.5 0.7 0. 44 2.00 4.07
1,2,3,6,7,8-HxCDF 0.39 0.57 0.17 2.0 0.55 0.31 2.11 4.38
1,2,3,7,8,9-HxCDF N.D 0. 062 N.D 0. 66 N.D N.D 2.75 6.57
2,3,4,6,7,8-HxCDF 0.43 0.56 0.19 2.0 0.76 0.3 0.77 2.19
Total HxCDF 3.0 4.6 1.4 20.0 6.0 2.2 20.86 43.2
1,2,3,4,6,7,8-HpCDF 1.6 2.3 1.1 10.0 3.2 1.1 5.79 14.57
1,2,3,4,7,8,9-HpCDF 0. 62 0.35 0.13 0.78 0.28 0.15 0.77 2.19
Total HpCDF 25.0 3.4 1.6 14.0 4.5 0.6 8.71 22.38
OCDF 7.5 2.3 1.3 1.0 3.4 1.8 23.3 8.22
Total PCDDs 18.0 26.0 8.3 150.0 99.0 16.0 33.33 86. 95
Total PCDFs 49.0 28.0 7.8 210.0 120.0 14.0 105. 47 172.33
Ratio PCDFs/PCDDs 272 1.08 0. 94 1.4 1.21 0.88 3.16 1.98
TEQs (pg-g~', dry wt) 0. 67 1.1 0.26 2.8 0.94 0.30 2.28 5.62
WLHRE 5 9 10 11 12 13 14 15 16
2,3,7,8-TeCDD N.D N.D N.D N.D N.D 0.30 0.11 0.10
Total TeCDD 14.0 1.6 0.39 1.6 0.81 7.56 26.85 17.67
2,3,7,8-PeCDD N.D N.D N.D N.D N.D 0.4 0.55 0.69
Total PeCDD 27.0 5.8 2.1 3.0 2.5 20.18 21.44 34.13
1,2,3,4,7,8-HxCDD 0.3 0.13 0.18 0.13 0.11 0.5 0.33 1.19
1,2,3,6,7,8-HxCDD 0.52 0.12 0.18 0.19 0.14 0.6 1.10 2.38
1,2,3,7,8,9-HxCDD 0.51 N.D 0. 099 0.052 0. 082 0.5 0.658 1.58
Total HeCDD 12.0 2.4 0.95 2.7 1.9 7.71 11.93 27.74
1,2,3,4,6,7,8-HpCDD 5.1 1.3 1.3 2.4 2.4 3.2 5.38 10.59
Total HpCDD 9.8 2.7 2.6 4.4 3.7 6.33 9.33 21.56

0CDD 23.0 10.0 12.0 22.0 17.0 9.6 25.57 11.18
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2,3,7,8-TeCDF 2.3 0.62 N.D 1.1 0. 62 1.5 1.32 0. 59
Total TeCDF 51.0 9.2 0.82 6.2 8.6 30.78 54.79 28.91
1,2,3,7,8-PeCDF 1.2 0.74 N.D 0.59 N.D 1.1 1.54 1.58
2,3,4,7,8-PeCDF 1.9 0.6 0.22 0.76 0.6 1.6 2.30 3.17
Total PeCDF 35.0 6.4 2.1 4.8 5.9 23.4 38.96 53.05
1,2,3,4,7,8-HxCDF 2.2 0.58 0.45 0. 64 0.51 2.2 2.96 7.13
1,2,3,6,7,8-HxCDF 1.6 0.44 0.31 0.61 0.35 2.1 2.414 6.93
1,2,3,7,8,9-HxCDF N.D N.D 0.23 N.D N.D 2.2 3.073 11.28
2,3,4,6,7,8-HxCDF 1.7 0.51 0.29 0.57 0. 47 0.7 0.11 0.594
Total HxCDF 15.0 4.3 2.0 4.8 3.9 17.78 30.78 69.77
1,2,3,4,6,7,8-HpCDF 7.3 2.4 1.2 2.9 1.8 8.7 14.27 30. 88
1,2,3,4,7,8,9-HpCDF 0.61 0.2 0.52 0.38 0.3 0.7 1.21 2.87
Total HpCDF 10.0 3.3 1.9 4.2 2.8 11.36 26.92 43.8
OCDF 6.1 2.8 4.2 2.9 3.1 4.8 26.0 5.54
Total PCDDs 86.0 23.0 18.0 34.0 26.0 51.38 95.12 112.28
Total PCDFs 120.0 26.0 11.0 23.0 24.0 88. 12 177.45 201. 07
Ratio PCDFs/PCDDs 1.40 1.13 0.61 0.68 0.92 1.72 1.87 1.79
TEQs (pg - g™, dry wt) 2.3 0.74 0.45 0.92 0.71 2.53 3.07 5.74
SREHRE 17 18 19 20 21 22 23 24
2,3,7,8-TeCDD N.D N.D N.D N.D N.D N.D N.D 0.04
Total TeCDD 0.85 0.75 49.0 0.47 0.79 2. 66 3.5 4.13
2,3,7,8-PeCDD N.D N.D N.D N.D 0.15 N.D N.D 0.14
Total PeCDD 2.5 0. 96 9.2 1.2 1.2 N.D 1.3 7.28
1,2,3,4,7,8-HxCDD N.D N.D N.D N.D N.D 0.12 0. 0002 0.25
1,2,3,6,7,8-HxCDD 0.11 0. 15 0.52 0. 068 N.D 0.25 0. 0005 0.93
1,2,3,7,8,9-HxCDD 0. 085 0. 061 0.17 0. 062 0. 066 0.23 0. 0004 0.74
Total HeCDD 1.3 1.5 6.5 1.0 0.57 3.62 4.5 8.31
1,2,3,4,6,7,8-HpCDD 1.3 1.6 2.0 0.73 0. 84 2.8 0. 0098 18. 66
Total HpCDD 2.4 3.1 4.4 L5 1.2 4.79 15.9 31.76
0CDD 9.8 17.0 11.0 8.4 6.8 13.93 0. 054 10.25
2,3,7,8-TeCDF N.D N.D 1.3 N.D N.D 0.74 0. 0005 0.51
Total TeCDF 5.2 2.9 150.0 2.4 2.9 15.89 11.2 11.44
1,2,3,7,8-PeCDF 0.44 N.D 0.26 N.D N.D 0.5 N.D 0.34
2,3,4,7,8-PeCDF 0. 46 N.D 0.35 0.28 N.D 0. 63 0. 0004 0. 50
Total PeCDF 3.5 3.3 10.0 1.7 2.4 9.85 5.1 7.58
1,2,3,4,7,8-HxCDF 0.54 0.51 0.61 0.38 0.28 0.58 0. 0005 0.52
1,2,3,6,7,8-HxCDF 0.37 0. 36 0.38 0.22 0.22 0.52 0. 0004 0.54
1,2,3,7,8,9-HxCDF N.D N.D N.D N.D N.D 0.54 0. 0005 0. 68
2,3,4,6,7,8-HxCDF 0.31 0.29 0.82 0.25 0.22 0.11 N.D 0.19
Total HxCDF 3.3 3.3 6.0 20 22 3.62 4.2 6.08
1,2,3,4,6,7,8-HpCDF 1.5 1.8 3.0 1.3 0.97 2.28 0. 0022 3.36
1,2,3,4,7,8,9-HpCDF 0.19 0.2 0.2 0.16 0.12 0.35 0. 0003 0. 49
Total HpCDF 2.3 2.6 4.5 1.7 1.5 4.79 4.0 7.51
OCDF 1.8 2.3 2.8 1.9 1.4 1.86 0. 0029 5.36
Total PCDDs 17.0 23.0 80.0 13.0 11.0 25.0 25.254 61.73
Total PCDFs 16.0 14.0 170.0 9.7 10.0 36. 01 24.5 30. 39
Ratio PCDFs/PCDDs 0.94 0.61 2.13 0.75 0.91 1.44 0.97 0. 49
TEQs (pg- g~", dry wt) 0. 56 0.34 0.72 0.34 0.34 0.77 0.76 2.02
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1.33—54.23 pg I-TEQ - g "1, HE % 6—272 pg I-TEQ + g '™, #[EJ 1. 70—9. 64 pg I-TEQ - g~ '1*].
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Fig.2 PCDD/Fs homolog patters in Site 8, 16 and site 24
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STUDY PCDD/Fs IN DIFFERENT TYPE SOIL IN
AGRICULTURAL FROM BELJING CITY

ZHOU Zhi-guang' TIAN Hong-hai'  LIU Ai-min' LI Nan'  REN Yue'
LI Ling-ling' DU Bing' LU Yong® XU Peng-jun’ LIU Shu-fen”
(1 Dioxin Pollution Control Key Laboratory of State Environmental Protection Administration, Beijing, 100029, China;
2 Hefei Institutes of Physical Science , Chinese Academy of Sciences, Hefei, 230031, China)

ABSTRACT

In order to evaluate the contamination caused by PCDD/Fs in Beijing agricultural soil, 24 different soil
samples were collected from July to June 2005, and each sample was analyzed for PCDD/Fs by high-resolution
gas chromatography/high-resolution mass spectrometry. Total concentrations of PCDD/Fs in soil samples
ranged from 0. 26 to 5. 74 (mean 1.51) pg I-TEQ + g ™' dry wt. The range is from 0. 26 to 5. 62 (mean 1. 75)
pg I-TEQ - g™' dry wt in vegetable soil from 0. 45 to 5.74 (mean 2.02) pg I-TEQ - g™' in grain soil, and
from 0. 34 t0 2. 02 (mean 0. 73) pg I-TEQ « g™, dry wt, in orchard soil. The concentrations in grain soil was
the highest, next was the vegetable, and the orchard was the lowest. Compared with other countries concentra-
tions of PCDD/Fs in soil sample in Beijing was rather low in examined area.” Basis on the guidelines for
PCDD/Fs in Germany and U. S. A, site 8 and 16 were analyzed, but 8. 3 % (2 of 24) could not be expected
to pose human health hazards. Site 24, near a MSW incinerator, was also analyzed, the wide range of PCDD/
Fs isomers detected in many locations also suggests the presence of a multitude of sources, including herbicides
and solid waste incinerator, such as scrap wires, plastics, papers, straw stalk incineration at random, and
emission of automobile exhaust.

Keywords; PCDD/Fs, Beijing, vegetable soils, grain soils, orchard soils.



