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Abstract A field experiment was carried out to investigate the effects of domestic sewage sludge on accumulation and
transfer of mercury in soil in wheat/maize rotation system. Five treatments were chosen for this work: chemical fertilizer
without sewage sludge (S,), chemical fertilizer with 4.5t/hm* sewage sludge (S;), chemical fertilizer with 9t/hm* sewage
sludge (S,), chemical fertilizer with 18t/hmzsewage sludge (S3), and chemical fertilizer with 36t/hm’ sewage sludge (S,).
The results showed that the Hg concentration obviously increased with age of the sewage sludge utilization. There was a
significant linear relationship between the input amount of Hg in sewage sludge and accumulated amounts of Hg in soil.
The Hg mainly accumulated in 0-20cm topsoil and accumulation rate could reach 90%. The 5-year continuous application
of sewage sludge did a little effect on the Hg concentration in crop grains and shoots when the dose of sewage sludge was
less than 2400t/(hm*-a), in which the Hg concentration of sewage sludge was less than the Chinese sludge agricultural
pollution control standard limit (GB18918-2002).
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Table I The basic characteristics of soils and sewage
sludge used in field experiments
GB15618- GB18918-
1995°0°1 2002"
(%) 1.56 28.7 / /
TN (%) 0.097 2.52 / /
TP (%) 0.072 1.87 / /
TK (%) 2.25 0.38 / /
pH (H,0) 8.38 8.12 / /
Hg (mg/kg) 0.15 13.0 =0.15 <15
A (pH>7.5); ° (pH >
6.5)
1.2

33
5 , :
(So),4 Si S, S3 Sa ,
(So) N)
180kg/hm*( 60kg/hm’
120kg/hm’,
180kg/hm’, );
S S, S5 Sy
™) 90kg/hm’*(
30kg/hm® 60kg/hm?,
; 90kg/hm’,
)4 4.59.0,18,
36thm®.  ( )
, 1
P K , P,0s
90kg/hm® K,O 120kg/hm?,
3 2 b
48m’* (6mx8m), 15 ,
2.
2 (t/hm?)

Table 2 The design for application of chemical fertilizer

and organic fertilizer (t/hm?)

( (
)
So 0 130.5 600 240 260.8 -
Sy 45 6525 600 240 130.4 -
S, 9 65.25 600 240 130.4 -
S3 18 65.25 600 240 130.4 -
Sy 36 65.25 600 240 130.4 -
So 0 0 600 240 - 391.3
Sy 0 0 600 240 - 195.65
S, 0 0 600 240 - 195.65
S3 0 0 600 240 - 195.65
Sy 0 0 600 240 - 195.65
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1.3 ;
pH 17 GBW07403 GBW10011
5:1); ; P
( - - ) , ; 1.4
N ; K SPSS13.0  Microsoft Excel
( - - ), 0e], 2007.
EPA3050 ( , 5
) HNO;-H,0,
, (  AFS-920 )  Hg 2.1 Hg
3 Hg (mg/kg)
Table 3 The concentrations of mercury in the soils under different treatments (mg/kg)
2007 2008 2009 2010 2011
So 0.11£0.014cd 0.18+0.10b 0.18+0.045d 0.19+0.048¢ 0.2020.090bc
S, 0.16+0.031c 0.29+0.056b 0.35+0.046¢ 0.29+0.083¢ 0.320.068b
S 0.25+0.070bc 0.270.0046b 0.410.080c 0.49£0.015b 0.44£0.040b
S 0.30£0.046b 0.67+0.19a 0.67+0.12b 0.70+0.14b 0.69£0.044b
S, 0.54+0.020a 0.92+0.11a 1.06+0.13a 1.0240.12a 1.2140.048a
Duncan’s (P<0.05)
5.0 (P<0.05). Hg
—eo—S] —%—S2 —a—S3 —m—S4 (GB18918—2002)[16],
Y : 18hm”
ERTE S, Hg
£ o | (GB15618-1995)!%],
= 36thm> ,  Hg 3a
1ot /x/l/./:——/__/ (GB15618-
o La—m/— == 1995)!,
2007 2008 2000 2010 2011 2.2 Hg
Hg
1 Hg 2 Hg (
Fig.1 The annual variation of Hg in the soils 4), la
Hg . S5a
Hg Hg
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Hg , 1%,
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Table 4 The concentrations of mercury in wheat and maize under different treatments (mg/kg)
2007 2011 2007 2011
So 0.0018+0.00060a 0.0072+0.00079a 0.0021+0.0012b 0.0048+0.0012a
Si 0.0010+0.00020a 0.0013+0.00078c¢ 0.0023+0.0008b 0.0024+0.0014a
S, 0.0015+0.00090a 0.0012+0.00062¢ 0.0020+0.0013b 0.0045+0.0032a
S; 0.0011+0.00010a 0.0031+0.00030b 0.0042+0.0015a 0.0037+0.0020a
S, 0.0014+0.00060a 0.0028+0.00072b 0.0015+0.00086b 0.0073+0.0068a
So 0.010+0.0010a 0.031+0.0090a 0.014+0.0042a 0.013+0.00092a
N 0.015+0.0020a 0.019+0.0078ab 0.011+0.0027a 0.017+0.0045a
S, 0.016+0.0030a 0.015+0.0022b 0.0085+0.0020b 0.012+0.0029a
S; 0.014+0.0020a 0.017+0.0024ab 0.014+0.0012a 0.0022+0.0094a
S4 0.016+0.0020a 0.024+0.0062ab 0.015+0.0045a 0.029+0.0019a
Duncan’s (P<0.05)
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Fig.2 Soil Hg concentrations in depth 0~40cm
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Table 5 Characteristics of Hg transport by crop

[g/(hm’ )] [g/(hm*a)] [g/(hm’a)] (%) (%)
S 58.5 0.083 0.093 92.3 0.30
S, 117 0.111 0.076 93.5 0.16
S3 234 0.109 0.082 94.2 0.082
S, 468 0.123 0.15 97.1 0.058
3
3.1 , Hg
, 90% Hg
(GB18918-2002)
4.5t/hm’, Hg
Hg ;
3.2 ; Hg
(GB15618-
1995) , Hg
(1] ) ) 5
[J1. ,2005,21(1):198-201.
(2] ) , ,
[I]. ,2003,23(11):2464-2474.
[3] s ,Kacarukos B.A.
. ,2010,41(4):976-980.
(4] ) , , 1.
, 2008,24(1):420-424.
(5] ) , ,
[I]. ,2012,32(9):1640-1646.
(6] , , ,
. ,2006,38(5):517-524.
(7] , ,
[J]. ,2011,31(8):1306-1313.
(8] , , ,
[J]. ,2010,26(8):278-283.
[9] Kidd P S, Domi'nguez-Rodri'guez M J, Di'ez J, et al

Bioavailability and plant accumulation of heavy metals and

phosphorus in agricultural soils amended by long-term

application of sewage sludge [J]. Chemosphere, 2007,66(8):
1458-1467.

[10]

[11

[12]

[13

[14]

[15
(16
[17]

(18]

[19
[20]

[21]

[22]

[23]

Jarausch-Wehrheim B, Mocquot B, and Mench M. Effect of
long-term sewage sludge application on the distribution of
nutrients in maize (Zea Mays L.) [J]. Journal of Plant Nutrition,
2001,24(9):1347-1365.

Zheng Y M, Liu Y R, Hu H Q, et al. Mercury in soils of three
agricultural experimental stations with long-term fertilization in
China [J]. Chemosphere, 2008,72(9):1274-1278.

[J]. ,2007,38(3):597-600.

Zagury G J, Neculita C M, Bastien C, et al. Mercury fraction,
bioavailability, and ecotoxicity in highly contamination soils from
chlor-alkali plants [J]. Environmental Toxicology and Chemistry,
2006,25(4):1138-1147.

Dai J Y, Xu M Q, Chen J P, et al. PCDD/F, PAH and heavy
metals in the sewage sludge from six wastewater treatment plants

in Beijing, China [J]. Chemosphere, 2007,66(2):353-361.

GB15618—1995 [S].
GB18918—2002 [S]
M].
, 1999.

[M]. , 2000:70-
110.
GB2715—2005 [S].

[ ,2007,38(3):590-596.
[ , 2000,20(3):

269-274.
Carpi A, Lindberg S. Sunlight-mediated emission of elemental

mercury from soil amended with municipal sewage sludge [J].
Environmental Science and Technology, 1997,31(7): 2085-2091.
Carpi A, Lindberg S E, Prestbo E M, et al. Methyl mercury
contamination and emission to the atmosphere from soil amended
with municipal sewage sludge [J]. Journal of Environmental

Quality, 1997,26(6):1650-1654.

(1978-), , , N



