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Table 1 Soil HCB contents in different Chinese regions and other countries of the world in recent years
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R-Cl +2[H] —» R-H+ H" + CI
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Sketch map of reductive dechlorination process of
chlorinated organic compounds

1
Fig. 1

HCB
HCB
—1,3,5-

HCB—
[21-22]

—1,2,3,5-

> >

[39-40] HCB

HCB

HCB HCB

(1]

HCB (2]

HCB > [3]
- [41]

HCB [4]
[21-23,42]

pH HCB
[22, 43] [5]

[41,44]

%1 HCB

(6]
HCB

HCB
(7]
HCB

HCB [22.46]

HCB (22]

Fe’
[8]

MnO, FeCl, 37]

POPs
[47]

HCB

HCB

HCB POPs
HCB

POPs

HCB

HCB
HCB HCB
HCB
HCB

Bailey RE. Global hexachlorobenzene
Chemosphere, 2001, 43: 167182
Barber JL, Sweetman AJ, van Wijk D, Jones KC.

Hexachlorobenzene in the global environment: Emissions,

emissions[J].

levels, distribution, trends and processes[J]. Science of the
Total Environment, 2005, 349: 1-44

Ecker S, Horak O. Pathways of HCB-contamination to oil
pumpkin seeds[J]. Chemosphere, 1994, 29: 2 135-2 145
Ribes A, Grimalt JO, Garcia CJT, Cuevas E. Temperature
and organic matter dependence of the distribution of
organochlorine compounds in mountain soils from the
subtropical Atlantic (Teide, Tenerife Island)[J]. Envi-
ronmental Science and Technology, 2002, 36: 1 879-1 885
Grimalt JO, van Drooge BL, Ribes A, Vilanova RM,
Fernandez P, Appleby P. Persistent organochlorine
compounds in soils and sediments of European high altitude
mountain lakes[J]. Chemosphere, 2004, 54: 1 549—1 561
Walsh M. A perspective of pesticide residue variability and
acute dietary risk assessment[J]. Food Additives and
Contaminants, 2000, 17: 637-639

Fismes J, Perrin-Ganier C, Empereur-Bissoneet P, Morel
JL. Soil-to-root transfer and translocation of polycyclic
aromatic hydrocarbons by vegetables grown on industrial
contaminated soil[J]. Journal of Environment Quality, 2002,
31:1649-1 656

Laor Y, Strom PF, Farmer WIJ. Bioavailability of
phenanthrene sorbed to mineral-associated humic acid[J].
Water Research, 1999, 33: 1 719-1 729



1 33
[9] Talley JW, Ghosh U, Tucke SG, Furey JS, Luthy RG. [25] s , .
Particle-scale understanding of the bioavailability of PAHs [1]. , 2000, 32(5): 231-235
in sediment[J]. Environmental Science and Technology, [26] s , s /
2002, 36: 477-483 [J1. , 2005,
[10] 37(1): 25-40
[D]. : , [27] [M]. , 1995
2010 [28] , , s s .
[11] Rantalainen AL, Paasivirta J, Herve S. Uptake of [J1. , 2007,
chlorohydrocarbons from soil by lipid-containing semiper- 34(1): 30-33
meable membrane devices(SPMDs) [J]. Chemosphere, [29] R s s S .
1998, 36: 1 415-1 427 [J1. , 2007,
[12] Covaci A, Hura C, Schepens P. Selected organochlorinated 2(26): 130-134
pollutants in Romania[J]. Science of the Total Environment, [30] Roberts TR. Non-extractable pesticides residues in soils
2001, 280: 143-152 and plants[J]. Pure and Applied Chemistry, 1984, 56:
[13] Meijer SN, Ockenden WA, Sweetman A, Breivik K, 945-956
Grimalt JO, Jones KC. Global distribution and budget of [31] s . 1.
PCBs and HCB in background surface soils: Implications , 2004, 13(3): 399-402, 413
for sources and environmental processes[J]. Environmental [32] s s .
Science and Technology, 2003, 37: 667-672 [J]. , 2005, 3(21): 287-291, 301
[14] s s R . [33] Kearney PC, Plimmer JR, Wheeler WB, Kontson A.
POPs [J1]. , 2007, Persistence and metabolism of dinitroaniline herbicides in
20(1): 24-79 soils[J]. Pesticide Biochemistry and Physiology, 1976, 6:
[15] ) , , : 229-238
[J1 , 2007, 27(9): [34] Jeffrey WT, Upal G. Particle-scale understanding of the
1 534-1 540 bioavailability of PAHs in sediment[J]. Environmental
[16] s s s R . Science and Technology, 2002, 36: 477483
[J1]. , 2008, 21(5): [35] Sojo LE, Gamble DS, Gutaman DW. Sorption and bound
85-90 residue formation of linuron, methylparathion, and
[17] s s s R . metolachlor by carrot tissues: kinetics by on-line HPLC
[J]. s microextraction[J]. Journal of Agricultural and Food
2008, 24(3): 74-78 Chemistry, 1997, 45: 3 634-3 641
[18] , . 8 [36] s , , .
1. , 2009, 22(3): 87-92 [J1. , 1999,
[19] , , , . 7(3): 45-51
1. ; (37] , .
2004, 15(2): 326-330 [J1 , 2007, 27(8):
[20] , , , . 3 482-3 488
[J. , 2008, 29(5): [38] s , .
1418-1424 [J1. ,
[21] Brahushi F, Dorfler U, Schroll R, Munch JC. Stimulation 2003, 4(6): 43-48
of reductive dechlorination of hexachlorobenzene in soil by [39] Beurskens JEM, Dekker CGC, Jonkhoff J, Pompstra L.
inducing the native microbial activity[J]. Chemosphere, Microbial dechlorination of hexachlorobenzene in a
2004, 55: 1 477-1 484 sedimentation area of Rhine River[J]. Biogeochemistry,
[22] Liu CY, Jiang X, Wang F, Yang XL, Wang T. 1993, 19: 61-81
Hexachlorobenzene dechlorination as affected by nitrogen [40] Pavlostathis SG, Prytula MT. Kinetics of the sequential
application in acidic paddy soil[J]. Journal of Hazardous microbial reductive dechlorination of hexachlorobenzene[J].
materials, 2010, 179: 709-714 Environmental Science and Technology, 2000, 34: 4 001—
[23] Liu CY, Jiang X, Yang XL, Song Y. Hexachlorobenzene 4009
dechlorination as affected by organic fertilizer and urea [41] Chang BV, Su CJ, Yuan SY. Microbial hexachlorobenzene
applications in two rice planted paddy soils in a pot dechlorination under three reducing conditions[J].
experiment[J]. Science of the Total Environment, 2010, Chemosphere, 1998, 36: 2 721-2 730
408: 958-964 [42] Liou RM, Huang SN, Lin CW. Methane emission from
[24] Wania F, Mackay D. Global fractionation and cold conden- fields with differences in nitrogen fertilizers and rice

sation of low volatility organochlorine compounds in polar
regions[J]. Ambio, 1993, 22: 10-18

varieties in Taiwan paddy soils[J]. Chemosphere, 2003, 50:
237-246



34

46

[43]

[44]

[45]

[J.
, 2002, 22(1): 51-54
Wu Q, Bedard DL, Wiegel J. Temperature determine the
pattern of anaerobic microbial dechlorination of
aroclor1260 primed by Woods Pood sediment[J]. Applied
and Environment Microbiology, 1997, 63: 4 818—4 825

Rysavy JP, Yan T, Novak PJ. Enrichment of anaerobic

[46]

[47]

polychlorinated biphenyl dechlorinators from sediment
with iron as a hydrogen source[J]. Water Research, 2005,
39: 569-578

Chen IM, Chang BV, Yuan SY, Wang YS. Reductive dechlo-
rination of hexachlorobenzene under various additions[J].
Water, Air, and Soil Pollution, 2002, 139: 61-74

s

. ,2010, 28(21): 112-117

Main Transfer and Transformation Processes of
Hexachlorobenzene in Soils

LIU Cui-ying'?, WANG Yan-ling', JIANG Xin®

(1 Jiangsu Key Laboratory of Agricultural Meteorology, College of Applied Meteorology, Nanjing University of Information
Science and Technology, Nanjing 210044, China; 2 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil
Science, Chinese Academy of Sciences), Nanjing 210008, China)

Abstract: Hexachlorobenzene (HCB) is one of the persistent organic pollutants (POPs). Soil is the mainly storage location

for HCB, thus studying the transfer and transformation of HCB is meaningful for elucidating its environmental effect. This article

reviewed the mainly transfer and transformation processes of HCB in soils from the following aspects: the accumulative HCB in

soils could volatilize into air continuously, and then lead to air pollution; the adsorption of HCB by soil had significant effect on

its transfer and transformation rates; the bound residue of HCB formed by diverse chemical bonds with soils could decrease the

bioavailability of HCB temporarily. HCB could be dechlorinated in anaerobic conditions and its toxicity and persistence could be

hence highly decreased. Finally, the further study areas about the transfer and transformation of HCB were prospected.

Key words: Soils, Hexachlorobenzene, Transfer, Degradation
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