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Soil Characteristics and Remediation Evaluation of Various Filling

Modes in Coal Mining Subsidence Area
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Abstract: Three types surface soil from Datong coal mine subsidence in Huainan City of Anhui Province were
collected for remediation evaluation. Sample A was from the control area with a mixture plantation, sample B
was taken from an area with chemical waste filling, and sample C was taken from an area with coal gangue
fillin. The physical and chemical properties, and the occurrence characteristics of Cr, Cd, Cu, Pb, and Hg of
the samples were analyzed, and the environmental effects of the soil restoration were assessed. The results
showed as follows: First, in the three samples, available P content in area A >> area B > area C, but availa-
ble N in area C > area A > area B, and content of heavy metals and exchangeable Na' of area B was higher
than in other areas, and in particular, the ESP (exchange sodium percentage) content was up to 22%;
Second., high alkalinity of the filling soil was widespread, showing a serious lack of available N and P. The
soil fertility in area A > area C >> area B. Third, the levels of heavy metal pollution found in the soil showed
that area A reached slight levels, area B reached moderate to high levels, and area C reached different types
of heavy metal pollution. The total content of Cr, Cd, Cu and Pb in the soil was, to different degrees, grea-
ter than that found in typical Huainan City background values; Fourth, the effect of the soil restoration in
subsidence sample C was superior to subsidence sample B, and the environmental problems of the soil in area
B was severe, it should be improved promptly.
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. : : : , SPSS 16. 0
2:3:2:1 — L , Ana-
N lyzey—Descriptive Statisticsy—Descriptives,
s . N
GBWO07412a(ASA-1a), N Analyzey—DataReductiony—FactorAnalysis-* ,
GBW07403(GSS-3),
2
1.4 80% ~120%,
Origin 8. 1, 2 .
2
/ / / / / /
(g kg " (g kg H) (g kg ) (mg + kg ") (mg + kg ") (mg » kg )
1 A 2.60 0. 30 14. 70 10. 40 11.03 225.40
2 A 2.60 0. 38 8. 64 10. 41 10. 17 77.90
3 B 2. 80 0.41 10. 33 6. 96 4.63 139. 90
4 B 2.75 0. 36 18. 47 6.99 3. 60 129. 00
5 B 2. 80 0. 34 16. 84 6. 96 11. 60 177.10
6 B 2.90 0.43 14. 89 17.92 5. 73 155. 60
7 C 3. 10 0. 24 13. 30 17. 38 0.14 242.90
8 C 2.50 0.46 13.92 24. 31 4.12 124. 80
9 C 2. 80 0. 36 10. 50 10. 44 3.25 132. 20
2.80 0. 36 13.51 12.42 6.03 156. 09
0. 04 0.08 0. 46 1.02 0.01 11. 90
/% 6.55 17. 36 22.36 46. 29 62. 34 31. 27
/ / / / CEC/ ESP/
(cmol » kg™')  (cmol » kg™')  (cmol + kg™')  (emol = kg™')  (emol - kg ') % Pt
1 A 1.59 0. 54 19. 95 5. 67 27.75 1. 90 7.62
2 A 1.79 0. 54 18.03 4,44 24. 81 2.20 7.99
3 B 0.74 0. 39 13. 27 4. 60 19.01 2.20 8.11
4 B 0. 96 0. 89 10. 23 2.78 14. 85 6. 00 9.27
5 B 1.03 1. 24 2.17 1.19 5.63 22.00 9. 88
6 B 1. 65 0. 38 13.41 3.06 18. 50 2.00 7.62
7 C 1. 31 0.40 14. 87 3.49 20. 08 2.00 7.33
8 C 1.04 0.41 13. 56 4.63 19. 64 2.10 7.43
9 C 1. 34 0. 50 17. 66 4.57 24.07 2.10 7.59
1. 27 0.59 13.68 3.83 19. 37 4.70 8.09
0. 30 0. 16 1.52 0. 45 1.99 0.01 0.03
/% 27.94 49. 48 38. 34 34.96 33.29 140. 82 11. 00
2.1 )
2 , pH ,
, A B pH s pH
9. 89, , H )
7.33~7.59, A , ) o
(1o pH :B>A>C,
pH . B , 0. 14 ~11. 60
.,pH , mg/kg, LA
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o CEC
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) . s 2.3
R 3 .
6.96~24. 31 mg/kg, (GB15618—1995) Il
pH , ,
, Cd, )
. C , 9 Cd 11.3 LA o
Cr 1.53~1.95,B  Cr
s ) C )
. R Pb,Cu
:C >A >B Il ) Hg 1
2.2 o )
, ) ,A 5
3
/(mg +» kg™ )
Hg Cu Pb Cr Cd
1 A 28. 34 100. 64 382.23 1. 21 0.02
2 A 31.53 103. 86 397. 30 1. 20 0.02
3 B 30.99 103. 84 397.22 3.39 0.01
4 B 29.75 101. 69 392. 30 5.95 0.02
5 B 37.09 107. 22 402. 66 2. 30 0.02
6 B 28.32 103. 90 382.08 5.58 0. 04
7 C 34.19 100. 50 389. 38 1. 20 0. 04
8 C 28.33 100. 62 366. 78 3.39 0. 01
9 C 32.07 100. 58 382.00 1. 20 0.01
31.18 102. 54 387.99 2.83 0.02
2.99 2.32 10. 96 1. 90 0.01
% 9. 60 2.30 2.80 67.10 48.70
24. 20 30. 47 64. 90 0. 06 0. 04
11 100. 00 350. 00 250. 00 0. 60 1. 00
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2.4 (H—(5) TH,pH,TN,TC,C/N, AN,
C%(TC),C/N,H% (TH), TN, TP, TP,AP,AK,SK,K',Na ,Ca* ,Mg*" CEC,ESP
(AN), CEC, ESP, (AP), . NN .
(AK), TK,pH ., K" ,Na",Ca’" ,Mg"" 16 . . . . . . .
) o s 5
, SPSS /-score JF,—F; s s s
, ; . . P 5 .
. F=Xb,F;=b,F,+b,F,+++b,F,
. . , F=0.334 F,+0. 238F, +
>1 , Na™,C%, 0.103F;+0.070F, +0. 064F; (6)
TP,HY%, P, 80.96 %, :b; j ;s F—r
5 F,
80.96% . ; I
[1810
F, ,
bj !
. 5 16 P, P
° 1 A 1.53 0.51
F = —0.413TH—0. 883pH+ 0. 549TN+0. 489 TC 2 A 1.54 0.57
+0.497C/N+0. 490AN+0. 179TP+0. 103AP  ° 7 o o
—0.247AK—0. 025SK+0. 352K~ —0. 887Na" 5 B 2 85 —9.01
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0. 803ESP (D roc 2.99 —0.30
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