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Study on Soil Reconstruction in a Mining Area of Northwest China Based on Coal Gangue Improvement
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Abstract: In view of the scarcity of topsoil and the shortage of solid waste resources in the northwest mining area, the soil
reconstruction technology based on coal gangue in the mining area was studied. The coal gangue (CG) . rock and soil stripping
(RS) and topsoil (TS) from a coal mine in Tongchuan, Shaanxi Province were selected as raw materials, and the reconstructed
soil was mixed in different proportions to carry out the pot experiment of alfalfa. The results show that the physical and
chemical properties of the reconstructed soil under different proportions were different. In general, the reconstructed soil
increases the nutrient and moisture content of the soil, which is more conducive to the growth and development of alfalfa.
Compared with TS, the pH of the reconstructed soil decreases, the organic matter, total nitrogen and available potassium
increase, while the available phosphorus decreases. The treatment of CG 40% and RS 15% is the most favorable for the growth
of alfalfa. The highest plant height of alfalfa is 54.60 cm. the longest root length is 23.20 cm, and the maximum fresh weight
and dry weight are 14.814 g and 4.849 g, respectively. The above results indicate that the reconstructed soil formed by CG is feasible
for the phytoremediation of mines in Northwest China, and provides a new choice for the comprehensive utilization of CG.
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Table 1 Physicochemical properties of different materials

e pH H LB/ LR/ AR/ AL/

(g/kg) (g/kg) (mg/g) (mg/g)
CG 8.04 308.40 0.85 3.07 183.70
RS 4.36 129.41 0.76 1.24 38.56
TS 7.83 45.03 0.37 4.45 103.96

1.2 KWHE

KU CG A RS H 88 KT 25 Bk 44 B By
Wi G 5 TS $— 52 Lo BiTR A 41 6 0 4 1, 3t
P16 MAEFEL (C1 & C16), bR BARED H L 3% 2,
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Table 2 Mass ratios of different materials in reconstructed soil

Ab B CG/% RS/ % TS/ %
C1 10 10 80
C2 10 15 75
C3 10 20 70
C4 10 25 65
C5 20 10 70
C6 20 15 65
C7 20 20 60
C8 20 25 55
C9 30 10 60
C10 30 15 55
Cl1 30 20 50
Cl2 30 25 45
C13 40 10 50
Cl4 40 15 45
C15 40 20 40
C16 40 25 35

CK1 100 0 0

CK2 0 100 0

CK3 0 0 100
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Table 3 Changes of physical and chemical

properties of soil in the control group

HOLB, 2R/ ARWE HEBE/ SokE/

45 pH

(g/kg) (g/kg) (mg/g) (mg/g) %
CK1 8.66 193.0 1.21 1.97 169.00 4.67
CK2 3.97 83.3 1.10 1.10 37.73 23.47
CK3 8.37 8.6 0.26 3.53 75.63 7.88
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Fig.1 The pH of reconstructed soil with different proportions
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Fig.2 Organic contents of reconstructed

soil with different proportions
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Fig.3 Total nitrogen content of reconstructed
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Fig.4 Available phosphorus content of reconstructed

soil with different proportions
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Fig.5 Available potassium content of reconstructed

soil with different proportions
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Fig.6 Moisture content of reconstructed soil

with different proportions
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Table 4 Alfalfa growth index changes in the control group
R PR /em WK /em fif 7 /g T /g
CK1 36.80 23.40 10.780 3.878
CK2 15.92 6.67 3.115 0.940
CK3 28.47 15.80 4.688 1.774
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Fig.7 Effects of different proportions of reconstructed

soil on alfalfa plant height

15 % i) 38 3] f5: KA 42.10 cm, B 5 T 04 FEAK, 78
CG 302 24T . B 18 bk = Bl RS 035 7 LL 93 hin it
FEAK . 78 RS 20% B B AIK & 36.90 cm. fifi J§ 7 RS
25% I T 6.57 em., FE CG 40% 4b BERY, B 18 75
RS 15 %6 B A bk 35 5 » oAk 5 54,60 cm, 7 RS
25 Vo B M MR B %, 31,90 cm.,
2.2.2 XFEAE MR 52

i 2% 4 FIEL 8 Wl 0, AH bbb $HLZ 1 7 ol
FEAE CK1 ZH AR K i 1 HAE M 23.40 em, £ CK2
AR KA N 6.67 cm, CK3 4 EER K N 15.8
cm, BRAR T & AL #2H . f &l 8 AT, 2 CG 10 % 4b
PRE, E TE AR AR K BEE RS BTt o7 Lo i 3 n 5
PR e AR S Y m iy fa #  7E RS 25 R K iR K
5 17.35 em, 7E CG 20 % b BRET . B 78 A AR AR K
BE RS 5T o5 L B3 m e 3 m 5 BEAR, 76 RS 20 0B
B AR . 7 CG 30 % Ab B, B 78 Al bR AU AR K
TE RS 20 %0 ik 8 i KAH 19.75 em., 7E CG 40 %Ak
PR, fF RS 15 %0 B B 15 2 B KR K MH 23,20
cm, i RS 10% RS 20% F1 RS 25 % A4b #LE 1 75 #iE
PRAR T %A B WAk . X L BT AL B4, 7S T
CG 40% RS 15 % AL HRF AR K I K, By 23.20 em, 7
CG 10% RS 20 % A BT AR K fe 45 . o 12.53 cm,

» RS 10%
30} ZZRS 15%
EXIRsS 20%
25 | XXIRS 25% }
PN N»zc:
R NS PRKA
NS K S
NN
I | R
KON | ERRS
20 30 40
CG & &5 /%

8 AEEMIENEERKNZMN
Fig.8 Effects of different proportions of reconstructed

soil on alfalfa root length
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Fig.9 Effects of different proportions of reconstructed

soil on alfalfa fresh weight
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Fig.10 Effects of different proportions of reconstructed

soil on alfalfa dry weight
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