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orrelation CAnalysis for Arsenic Pollution in Coal-gangue Soil

ZHENG Jing-hua, SU Hua-mei, FAN Rong-gui, LIU Zhi-bin

(College o f Environmental Science and Engineering s Liaoning Technical University, Fuxin, Liaoning 123000, China)

Abstract: The correlations of soil physicochemical parameters with the total content of arsenic(As) and the

available content of arsenic were analyzed based on the measured contents of arsenic, total phosphorus, or-

ganic matter and soil moisture in soils around a mine in Inner Mongolia area. There were two mixed samples

consisting of coal gangue and local natural topsoil.

Arsenic was separated out from the mixed samples

through leaching process at different pH values according to rainfall amount and characteristics. Results

show that there was a significantly positive correlation between the available arsenic and the total arsenic con-

tent. Total arsenic content had a certain positive correlation with pH value and total phosphorus, but insig-

nificant correlation with organic matter and hydrolysable nitrogen. The available As content had a positive

correlation with organic matter, but a negative correlation with pH value. The arsenic leaching decreased

with the increasing pH value of leaching solution. The lower pH value was, the higher arsenic leaching was.
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) 2,
o 1.2
1 [15)
1.1 “ 7, s
19 , “ ? )
2012 5 , R 10 mm s
1, , 2 mm R o
1
/ cm
1 3 , 0—20
2 3 , 20—40
3 3 4 m, 0—20
4 3 4 m, 20—40
5 3 8 m, 0—20
6 3 8 m, 20—40
7 3 12 m 0—20
8 3 20 m 0—20
9 3 50 m 0—20
10 3 100 m 0—20
11 3 500 m, 0—20
12 0—20
13 , 0—20
14 , 0—20
15 1 50 m 0—20
16 2 50 m 0—20
17 0—20
18 , 0—20
19 0—20
/(mg + kg ") /% /% /(g kg ") /(mg+kg ')  pH
1 8.16 1. 66 0.042 5 40.78 12.5 8.03
2 6.74 1.82 0.057 4 32.10 17.2 7.78
3 5.39 1.28 0.051 2 26.95 14.4 7.73
4 2.43 0.53 0.030 3 12.15 16.8 7.83
5 3.83 1.07 0.0510 19.17 19.3 7.56
6 3.08 1. 34 0.061 5 15. 38 22.5 7.85
7 3.09 0.72 0.072 0 15. 44 18.2 7.37
8 4. 25 0. 47 0.042 1 9.165 18.9 7.49
9 5.63 1.65 0.078 3 12. 17 25.0 7.55
10 5.01 1.03 0.070 1 25.07 20.0 7.65
11 20. 21 0.74 0.093 9 17.69 52.5 7.94
12 5. 34 1.21 0.084 4 14.72 38.1 7.24
13 5.94 0. 44 0.114 1 20. 54 21.1 7.77
14 9.91 0. 85 0.131 2 22.75 7.5 7.88
15 13.55 0.63 0.194 5 13.98 3.3 7.85
16 19. 44 1.21 0.075 9 27.03 24.3 8.08
17 9. 64 1.06 0.061 8 21.21 55.0 8.20
18 13. 30 0.78 0.070 6 14.52 22.5 8. 06
19 13.79 1.33 0.0517 44. 96 37.8 7.72
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1.3 > 5
. Tessier s
pH 7.72, 32.54 g/kg, 6 s 5
0.039%, 0. 378 %%, .
( ), 13. 79 1.6
mg/kg, 1 , SPSS19.0
R 21.38 mg/kg;2 N
s 16. 14 mg/kg, . . pH
1.4 o
1 , 25 cm,
2
5 cm . 1 cm
, 1 cm , 250 gC 15 cm 2.1
), 100 g 5 cm ), 3 ,
1 cm ’ N ] °
. 1 2 . ,
1 2 . ) s
; pH )
3
pH
—0.510 0.586** 0.283 —0.204 0.474*
- $<<0.05 O »<0. 01
n=19,
2.2
6 s
1 40 )
LS . SPSS 19. 0
900 ml( 1a ) s N pH ’
200 ml, 5 100 ml . 5,
5 ,
. pH 5. 67 )
HCI,NaOH pH 3 5 , s
R ( pH=6.9) o ;
. N ;  pH
(GB7485—87) o , pH ,
Tessier (5 ) 5 , s



2 171
) N 6 pH
o , 1a
. 1. 31~20. 38 pg/L,
4 me/kg 0.02 mg/L, m (0. 05
mg/L), 4
SN " — (GB5749-—55) ) 0.05 mg/L
(H;O—As) 0.051 0.031 0.047 0.029 0.036 0.040
(A—As)  0.339 0.174 0.311 0.281 0.121 0.124 ° ’ ’
(Al=As)  2.160 0.779 1.010 0.673 0.845 0.716 ’ ’
(Fe—As) 2,759 1.023 2.040 1.532 1.388 2.020 .
(Ca—As)  3.851 1.472 3.651 0.995 1.812 1.799 , ,
(0O—As) 11.046 6.429 12.381 6.132 9.101 9.093 i X
As 9.054 3.479 7.059 3.509 4.202 4.699
As 20.206 9.908 19.440 9.641 13.303 13.792 ’
. .
5 200 ml,
pH .
pH s s
0.975** —0.51 0.036 0.283* 0.352 —0.274* ,
s »<<0.05 R »<<0.01 °
n==6, , 1
2
2.3
,
pH 3 5 )
5d ) s
1 2 6. , .
6 pH pg/L ° ’
pH=3 pH=5 ’ ’
il ' 2 1 2 1 2 3
50 3,11 4.92 2,41  3.74 2,11 1.66 oY)
100 3.72  7.71  2.93 6.71  2.74 1.33 . .pH
150 6.54 4.28  4.46 4.32  2.52  1.91 ,
200 8.19 3.88  7.80 3.63  4.79  3.27 .
250 14.78 12.21 10.78 8.21  6.78 7.20 (2)
300 15.66 15.60 12.66 9.66  7.66  8.63 X . pH
350  17.48 14.77 15.48 13.68  6.48 6.71
400 17.93 17.27  16.93 11.27  7.93  6.27 ’ ’
450  20.38 14.92 16.38 9.17  8.38 7.17 3 ’
500 17.77 12.21 15.77 11.21  9.77 8.21
550  15.26  8.21 14.93 7.31 11.43 7.13 ’ ’ °
600 14.77 5.67 13.77 5.22  7.77 4.71 ’ pH ’
650  5.23 5.10  7.23 3.12  7.23 2.11 °
700 5.12  3.37  4.12  3.40  3.52 2.42 [ ]
750  3.31  3.29 231 2.27 2,11 2.33 [1] , ( )
800  3.21 2.55 2.21 1.54  2.21 1.54 (1. ,2008,31(1) :69-71.
850  3.17 4.94 242 3.72  2.11 1.70 [2] . .
900 3.66  7.68 2.93  6.67 2.65 1.28 0. ,2007,16(7) ;47-54.

( 176 )



176 34
) [yl ,2010,37(9): 71-73
o ol ..
(1. » 2009
L ] (5): 15-16.
[1] . : [10] , ; .
(. » 2005, 24 L. » 2005 (4);
(4); 14-18. 31-33.
[2] , . . [11] [M].
[J1. ,2009,31(2) : 8-12. ,2007.
[3] [12] L.
[D]. ,2007. , 1997(1): 32-39.
[4] [1]. ,1996, [13] Huang Biao, Sun Weixia, Zhao Yongcun, et al. Tem-
15(22) :26-31. poral and spatial variability of soil organic matter and
[5] total nitrogen in an agricultural ecosystem as affected
[D]. ,2010. by farming practices[J]. Geoderma. 2007, 139(3/4):
(6] . . , 336-345
AR . 2012, [14] , . .o
39(2): 19-34. (1. » 2002,33(7) : 35-36,40.
[7] s . [15] s s ..
(1. ,2008(10) ; 175-177. (7. : , 2001,23(6): 512-
(8] , 513
( 171 ) 355-366
[3] ; . [Jl. [10] ,
1996(2) :80-84. [JJ. 22002,11(1) :67-69
[4] , , . [11] ; , .
[l s 2004,21(4) 6~ (1. .2002,17(1) ;53-62.
10. [12] s , .pH
(5] , ; , (1. ,2003,22(2) ; 121-125
[Jl. [13] ) , .
,2005,3(2) :65-69. [J1. ,2001,19(4) :309-311.
[6] R , s [14] Fitz W], Wenzel W W. Arsenic transformations in the
[Jl. ,2008,31(6) :8-11. soil-rhizospher-plant system: Fundamentals and poten-
[7] R , , . tial application to phytoremediation[]]. Journal of Bio-
L] ,2010,24(1) :109- technology, 2002, 99(3):259-278.
113. [15] . ;
(8] , . 2005 [Jl. : [yl
,2009,30(4) :956-962. ,2004,32(5) :15-17.
[9] ) , . . [16] (M]3

. [J]. ,2006,27(4) :

,2000.



