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Table 1 Some physicatchemical properties of soil samples used
Samle No (I;’:)) Total organic G Available P Available K~ Total P Total K Total N - Hydrolysable N
(gkg " (mg kg™!)  (mgkg ) (gkg™ (gkg ) (gks™ ) . (mgkgh)
(anol kg™ ")
SEBCI 5 41 47.7 18 8 99,0 06 22,9 514 200 308. 1
SEBC2 538 46.0 130 106 0 08 24.0 4.46 183 277.8
1.2 Ll 2, ,
( 1
a), - 20°C ) 2 3ml,
(Christ Alpha 1- 2, Christ Co., Gemnany)
, 48 h
lg ;
°c 20 1], 5¢ ,
2
, , , 1 ml
) s 1 mm
, : : 30 an % 15
2 ml 2 mm 1D, 200 ,
lg
1 em 4¢ lg 8¢g 2¢g
, 1 ecm 100 ml
, 75 ml R
, 150 ml, 5 :
24 h , 6¢g s 1 ecm
, 5ml

100 ml
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(1210 1, v viv) 40 ml; PCDD/ Fs 25522 726pg g dw,
(1012 1,3 viv) 30 ml, 2639 pg g~ 'dw,
; : 50 ml 3750 pg g~ Lw! Kasumigaura
(5:95, v v) 1580 peg 'dw'™;
35 ml, ; 368.4 pg g ' dw! " Langenthal
40 ml Lol 703 pg g ! 203. 1
1.3 PCDD/Fs té] I , PCDDs
(PCDD/Fs) PCDFs :
HRGC/HRMS 2,3,7,8-
EPA 1613B  EPA 1668A 17 (TCDD)( 1) (0CDD) 7
2,3,7,8 2,3,7, 8-
(TCDF) (1) (OCDF)
. ( 10 ( 3,
) PCDD/Fs 1.39~ 508.2 pg ¢ ' dw  0.53~ 42.4
pg 'dw, PCDDs  PCDFs
(WHGO-TEF) (WHO- 7624 15.20pg g ' dw PCDD/ Fs
THQ) '™ , PCDDs  1,2,3,4, 6,7,
8 (HpCDD)
2 (OCDD)  ,  PCDFs 1,2,3,4,6,7, &
(HpCDF) 2,3,7, 8-
2.1 PCDD/ Fs (TCDF) (OCDF)
/
(PCDD/ Fs) 2 3 ,
2 , (SEBC1  SEBC2)
2 /
Table 2 Concentrations of PCDD/ Fs omers in the famland soils( pg & 'dw)
PCDD/Fs PCDD/Fs components SEBC1 SEBC2
Sum TCDD 454 488
Sum PeCDD 270 307
Sum HxCDD 127 137
Sum HpCDD 111 111
0OCDD 508 434
(ClxClg) Sum PCDDs 1471 1477
Sum TCDF 649 743
Sum PeCDF 255 293
Sum HxCDF 106 133
Sum HpCDF 537 60.7
OCDF 17. 8 20.0
(ClyCly) Sum PCDFs 1 081 1249
/ (Q1Clg) Sum PCDD/ Fs 2552 2726




4 : 573
/  (PCDD/Fs)

3 / 17
Table3 Concentrations of PCDD/Fs 17 single isomers i the fammland soils( pg g~ ! dw)

PCDD/ Fs PCDD/ Fs single components SEBC1 SEBC2
2,3,7,8 TCDD' 1.73 1.39
1,2,3,7, & PeCDD @ 3.9 4.00
1,2,3,4,7,8 HxCDD® 2. 17 2.74
1,2,3,6,7, & HxCDD* 3. % 4.72
1,2,3,7,8 9% HxCDD* 4.6 5.31
1,2,3,4,6,7,8 HpCDD* 45. 8 45.8
0CDD ® 508. 2 433.6
2,3,7,% TCDF® 18. 8 20.0
1,2,3,7,% PeCDF © 9.75 12.0
2,3,4,7,8 PeCDF @ 16. 0 19.8
1,2,3,4,7, & HxCDF " 2.1 15.7
1,2,3,6,7, & HxCDF " 9. 62 13.1
1,2,3,7,8 9 HxCDF " 0. 33 0.53
2,3,4,6,7,8& HxCDF " 2.3 15.1
1,2,3,4,67,8& HpCDF ® 3.3 42.4
1,2,3,4,7,8,% HpCDF 2.9 4.21
OCDF" 17. 8 20.0

' 2, 3,7, 8 Tetrachlow dibenzm-p-dioxin; @1, 2, 3, 7,8 Pentachbrodibenze-p-dioxin; 91,2, 3,4, 7, 8 Hexachbrodibeze- p-dioxin; % 1,2, 3,6, 7, & Hee
achlorodibenze p-dioxin; % 1, 2,3, 7, 8, % Hexachlorodibenze p-dioxin; % 1, 2, 3, 4, 6, 7, 8 Heptachlorodibenze-p-dioxin; 80 dachloodioxin; (©2, 3,7, 8 Te-
trachlorinated diberzofurans; B, 2, 3, 7, 8 Pentachlorinated dibenzofurans; &2, 3, 4, 7, 8 Pentachlorinated dibemzofurans; 11, 2, 3, 4, 7, 8-Hexachlorinated
dibenzofurans; 121, 2, 3, 6, 7, &Hexachlorinated dibenmfurans; 131, 2, 3, 7, 8, %Hexachlorinated dibenzofurans; 142, 3,4, 6, 7, & Hexachlorinated dibenzofu-
rans; 151,2,3,4,6,7, &Heptachlorinated dibenmfurans; 161, 2, 3,4, 7, 8 9 Heptachlorinated dibenmfurans; 17 Octachloro dibenm furan

PCDD/Fs 2.2 PCDD/ Fs
( 2), PCDD/ Fs
) / ( PCDD/ Fs) TEF
(PCDDs) ( PCDFs) , 2,3,7,8&TCDD
PCDD/ Fs 55.9%  4.1% (Toxicity Equivalency Quantity, TEQ)
( - )( PCDDs) TEQ (PCDD/ Fs)

(Sum TCDD) (32.0%) > 2 , PCDD/Fs
(OCDD) (31.9% ) > ( Sum TEQ 20.82 21.32 pg g™ ' dw,
PeCDD) ( 19.6% ) > (Sum Hx PCDDs TFQ 6.60 7. 17pg g " dw,
CDD) (9.0%) > (Sun  PCDFs TEQ 14.21 14. 15 pg g™ ' dw,
HpCDD) ( 7.5% ) ; ( PCDFs)

(Sum TCDF) 2 , PCDFs  TEQ
( Sum PeCDF) ( Sum Hx PCDDs TEQ  (PCDFs: PCDDs =
CDF) (Sum HpCDF) 1.97~ 2.15) TEQ
(OCDF) PCDF's 39.7% , 2,3,4,7,8PCDF  1,2,3,7,8PCDD

23.5% 10-3% 4.9% 1. 6% PCDD/ PCDFs  TEQ
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Fig. 2 Toxic equival ence quantity(TEQ) of dioxins in the soils
/  (PCDD/Fs)
-1
( : THQ 1500 pg ¢ . ,
-1 -1
: THQ 1000 g g : TEQ 1000 pg g 10 ,
USEPA: TEQ 100 pgg ' : TEQ 50 pg g ' (21 PCDD/ Fs
-1 -1
T 4pgg ) M, PCDD/ PCDFs 2639 pg g dw,
TH) (TEQ20.82 2132 pg g 'dw) , PCDD/ Fs ( WHG-
TRQ) THQ 20.8~ 21.2 pg g™ ' dw,



/  (PCDD/Fs)

575

[1]

[2]

[3]

[ 4]

[5]

[6]

[ 8]

[9]

Shan G M, Leeman W R, Gee S J, @ d. Highly semsitive dioxin
immunoassay and its application to soil and biota samples. Analytica
Chimica Acta, 2001, 444: 160~ 178

Alcock R E, Jones K C. Dioxins in the environment: A review of
trend data. Environ Sci. Technol. , 1996, 30: 3 133~ 3 143
Hagenmaier H, She J, Lindig C. Persistence of polychlorinated
diberze p-dioxins and polychbrinated dibemzofurans i cont aninated
soil at Maulach and Rastatt in southwest Germany. Chemosphere,
1992, 25:1 449~ 1456

Brzwzy L P, Hites R A. Edimating the atmospheric deposition of
polychlorinated diberze- p-dioxins and dibenzofurans from soils. Envi
on Sci. Teclmol. , 1995, 29:2 090~ 2 098

Wagrowski D M, Hites R A. Partitioning of polychlorinated dibenze-
p-dioxins and dibenzofurans between the atmosphere and corn. Envi-
ron. Sci. Technol. , 1998, 32: 2 389~ 2 393

Zhang Q H, Jiang G B. Polychlorinated diberze-p-dioxins/ furans
and polychlorinated biphenyls in sediments and aquatic organisms
from the Tailu Lake, China. Chemosphere, 2005, (in press)

Wu W Z, Schramm K W, Xu Y, et al. Contamnination and distribu-
tion of polychlorinated dibenze- p-dioxins and dibenzofurans (PCDD/
F) in agriculure fields in YaFr Lake area, China. Ecotoxicology
and Environmental Safety, 2002, 53: 141~ 147

Cheng P S, Hsu M S. Levels of PCDD/ Fs n ambient air and soil in
the vicinty of a municipal solid wase incierator in Hsinchu.
Chemosphere, 2003, 52(9): 138~ 139%

Roots O, Henkelmann B, Schramm K W. Concentrations of poly-
chlorinated dbenz-p-dioxins and polychlorinated dibenmfurans in

soil in the vicnity of a landfill. Chemosphere, 2004, 57(5): 337~

[ 10]

[11]

[12]

[13]

[14]

[15]

[ 16]

[17]

[ 18]

[19]

[21]

342

Schuhmacher M, Domingo J L, Llobet ] M, et al. Levels of PCDDs
and PCDFs in grasses and weeds collected near a municipal solid
waste incinerator. Sci. Total Environ. , 1997, 201: 53~ 62
Caerini S, Cernuschi S, Giugliano M, @ al. Air and soil dioxin levels
at three sites in Italy i proximiy to MSW incneration plants.
Chanosphere, 2004, 54(9): 1279~ 1287

,1999. 107~ 240. Lu R K. ed. Analytical Mahods of Soil and
Agricultural Chemistty (In Chinese). Beijing: China Agriculural
Science and Techrology Press, 1999. 107~ 240
Van den Berg M, Birnbaum L, Bosveld AT C, et al. Toxic Equiva
lency Fadors (TEFs) for PCBs, PCDDs, PCDFs for humans and
wildlife. Environ. Health Perspet. , 1998, 106:775~ 792
Andersson R, Bomer M, Cooper KH, et al. PCDDs and PCDFs in
soil and river sediment samples from arural area in the Unied States
of America. Chanosphere, 1997, 34(57): 1 297~ 1 314
Takeo S, Noryuki S, Shigeki M, @ @ . Origin attribution of poly-
chlortnated dibenze- p-dioxins and dibenzofurans in sediment and soil
from a Japanese freshwater lake area through congener specific data
amalysis. Chemosphere, 198, 37(9/12): 2211~ 2 224
Kim E J, Oh JE, Chang Y S. Effects of forest fire on the level and
distrbution of PCDD/F's and PAHs in soil. The Science of the Total
Environment, 2003, 311:177~ 189
Schmid P, Gujer E, Zemegg M, @ d . Correlation of PCDD/ F and
PCB concentrations in soil samples from the Swiss soil monitoring net
work ( NABO) to specific paraneters of the observation sites. Cheme-
sphere, 2005, 58(3): 227~ 234
Prinz B, Krause G HM, Radermacher L. Criteria for the evaliation
of dioxins in the environment. Chemosphere, 1991, 23 1 743~
1 761
Ahlborg V G, Becking G C, Bimbaum, et al. Toxic equivalency
factors for dioxirlike PCBs. Chemosphere, 19%, 28(6):1 049~
1 067
Ministry for the Environment. Dioxin concentrations in residential
soil  paritu, New Plymouth. 2002- 09— 26. http: //www. mfe.
govt. nz/ publications/ hazardous/taranak+ dioxir report-sep02/ intre-
dudiorsep02. pdf

, 2004. 573~ 575. Wang Q G, Ji Y ],
Chang Y X. eds. Manual of Prevention and Control for Environmental
Chemistry Poson (In Chinese) . Beijing: Chemistty Industry Press,
2004. 573~ 575



576 42

SOIL ENVIRONMENTAL QUALITY AND REMEDIATION
IN YANGTZE RIVER DELTA REGION
I. COMPOSITION AND POLLUTION OF POLY CHLORINATED DIBENZG-p-DIOXINS
AND DIBENZOFURANS (PDD/ Fs) IN A TYPICAL FARMIAND

Luo Yongming"* Teng Ying"? LiQingbo! Wu Longhua"? Li Zhengao? Zhang Qinghua’
(1 Sol and Ewironment Bioremediation Research Cenire, Institue ¢ Soil Science, Chinese Academy f Sdences, Nagying 210008, China)
(2 State K ey Laboratory ¢ Soil and Agricultural Sustanable Devdopment, Institute ¢ Soil Science, Chinese Academy ¢ Sciences, Nagying 210008, China)
(3 State Key Laboratory  Emvironmentd Chemistry and Ecotoxicity, Research Center for Eco~-Emironment, Chinese Acdemy f Sdences, Bejing 100085, China)

Abstract Polychlorinated dibenze-p-dioxins and dibenzofurans ( PCDD/Fs) in a typical farmland soil from Yangtze River
Delta region were deteded by high resolution gas chromatography coupled with high resolution mass spedrometry ( HRGC/
HRMS) . The results showed that averaged total PCDD/ Fs concentration in the farmland soil was 2 639 pg g™ ' dw. The isomers
of PCDD/ Fs covered Cly~ Cl. WHO-TEQ calculation indicated that PCDD/Fs TEQ in the soils ranged from 20. 82to 21. 32
pg & 1 dw, amongwhich 2,3, 4,7, &PCDF and 1, 2,3, 7, $ PCDD were the two important isomers contributing largely to the total
PCDD/Fs TEQ. It is concluded that the farmland soil had been contaminated to some extent with polychlorinated dibenze- p- diox
ins and dibenzofurans ( PCDD/F's) that were likely released from dismantlement, dissolution and cineration of capacitors in trans-
fomer and/ or eledronic wastes.

Key words Famland soil pollution; Polychlorinated dibenze- p- dioxins and dibenzofurans ( PCDD/Fs) ; Taxicity equiva
lency quantity; Risk assessment



