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Evaluation of Bioavailability of Hexachlorobenzene and Pentachlorobenzene to

Rice Roots in Soils by Accelerated Solvent Extraction
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Abstract: A pot experiment was conducted in greenhouse in two types of soils, Hydragric Acrisols( Ac) and Gleyi-Stagnic Anthrosols
(An). Three treatments as control and the additions of 1% and 2% organic fertilizer were designed in each type of soil. The objective
of this study was to evaluate the accumulation abilities of hexachlorobenzene ( HCB ) and its predominant metabolite of
pentachlorobenzene ( PeCB) by rice roots, and to compare the correlation between HCB or PeCB concentrations in rice roots and in soils
extracted by four extraction solvents( hexane/acetone =3/1(V/V) , ethanol, hexane, water) to evaluate the bioavailability of HCB and
PeCB to rice roots. The results showed that the mean concentrations of HCB in rice roots for Ac and An were 364. 1 and 306.0 ng/g,
respectively, while PeCB were 12. 7 and 28. 7 ng/g, respectively, which was due to the higher degradation rates of HCB in An than in
Ac. Both the applications of 1% and 2% organic fertilizer inhibited HCB degradation, so as to decrease PeCB concentrations in rice
roots either in Ac or An. The orders of correlation coefficient of both HCB and PeCB concentrations in rice roots and in soils extracted
by four extraction solvents were ethanol > hexane/acetone > hexane > water, which indicated that ethanol was the best extraction
solvent of soils to evaluate the bioavailability of HCB and PeCB to rice roots. Only the HCB concentrations in soils extracted by ethanol
were significantly positive correlated with the HCB concentrations in rice roots. And the PeCB concentrations in soils extracted by all
solvents except for water were significantly positive correlated with the PeCB concentrations in rice roots. Our results suggested that it
was feasible to evaluate the bioavailability of HCB and PeCB to rice roots using accelerated solvent extraction by choosing proper
extraction solvent.
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HCB POPs,
9  POPs POPs o POPs
HCB s , (812197220 .
(5-71 ,
, ) 1% 2% ,
HCB PeCB ,
, HCB  PeCB
HCB PeCB  ( HCB PeCB
, POPs ) ,
el HCB  PeCB
, POPs
[11,12] .
POPs 1.1
LR POPs e 2
POPs'™ | el 0 ~20 cm , ,
, POPs 2 mm 1,
TS POPs [23]. HCB
POPs 6.2 ng/g 4.0 ng/g, PeCB
, 8.6 ng/g 5.3 ng/g.
1
Table 1 Physico-chemical properties of soils
pH /g kg™! /mg + kg ! /% /% /% /%
5.4 43.5 48.2 0.2 24.7 45.1 30.2
6.8 50.3 76.3 0.2 30.3 58.0 11.7
67 mg HCB 500 mL , ,
HCB 400 g (100 ) 1.3
, , HCB ,
15 ¢ 2500 g 1% 2%
, HCB 1 000 ng/g 4 2500 g
HCB ,
875.3 ng/g. s s
1.2 2, 3 2008 6 8 ,
( Agilent, 6890 ) -ECD 2008 10 12
Ni; 7683 (Agilent, USA);
( ASE-2000 , Dionex, USA ) ; 1.4
(RE-3000). ,
( > 99.5% , 4C ,
Ehrenstorfer ) ( ) ( HCB
) ( )3 ( ) , ,
( ) ( 30% , HCB
1.8 g/kg, 1.5 HCB
) , S5¢g S5g
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: 90 , 10 MPa. , Fe .Mn
3/1 / HCB > pH  DOC
45°C 2 mL, 2 g HCB
Na,SO0, 1 g SPE , 15 mL
9/1 / ,  HCB nse
HCB . HCB
:HP-5MS  (30.0 m x0.32 mm x0.25 pm), el HCB
N2 ’ ’ 1 p‘L’ ) HCB
240C, 290°C. 2
1.6 HCB Vg g
Table 2 Concentrations of HCB residues and PeCB productions
S8 ; . -
for all treatments after rice harvest/ng + g
HCB
3/1 /
3 615. 6a 60. 7a 341.5b 79. 4a
’ ) ) 1% 628.8a  31.9b  508.1a 69.9b
1.5 ’ 2% 623. 6a 28.7b 507. la 66. 8b
20 mL 1) , (p < 0.05)
HCB 1 , HCB
, 1.5 : @D
HCB ,
5 364.1 306.0 ng/g,
(p <0.05).
2.1 HCB C 2); ,
, HCB C 1),
e HCB POPs , POPs
PeCB, HCB PeCB 2. fel, DOC
.(HCB . DoC POPs
(p < 0.05),PeCB 2, Doc ,
(p < 0.05);@
HCB ,PeCB , 500
HCB .® DetikF+ Nl
2 , HCB W Y0
2
(p > 0.05);@HCB  PeCB B gl
%
HCB , HCB &
E 200 -
’ -
HeB ® 100 -
pH
D 1). - N
(DOC) ( ) 1%HHLAE 2% HLIE
7 HCB
(pH =5.4) (pH !
_ X [13,14]
=6. 8) ;DOC HCB o Fig. 1  Accumulation of HCB by rice roots as affected
HCB e ’ by different levels of organic fertilizer applications in
DOC HCB Hydragric Acrisols and Gleyi-Stagnic Anthrosols
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