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Nitrogen in coal gangue and its environmental effects in southeastern
Shanxi and central Henan

LIU Qinfu*, ZHENG Lihua*, ZHANG Jinshan %, WANG Shuai *, DING Shuli ®
(1. School of Geological Science and Survey Engineering, China University of Mining and Technology, Beijing 100083,
China; 2. School of Mining Engineering, Inner Mongolia University of Science and Technology, Baotou
014010, China; 3. Key Laboratory of Resource Exploration Research of Hebei Province,
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Abstract: Based on the analysis of samples from coal gangue, soil and leached water around gangue pile, it was found that
the background content of total nitrogen in coal gangue is about 0.4%~0.8%, but the total nitrogen content in ammonium
illite-bearing gangue is up to 1.0%~1.6%. So that, the existence of ammonium illite in the area of high metamorphic coal
will contribute to the elevated nitrogen content. The leached water around coal gangue has high content of nitrogen, which
shows that the nitrogen in the gangue is easy to be leached out by rain. The soil around the coal gangue has lower nitrogen
content, which shows that leached water does not flow laterally, but possibly infiltres vertically, which may cause potential
nitrogen pollution.
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Table 1 The bulk mineral analysis of coal gangue in study area
NZG-1 27.7 2 70.3
NZG-4 24.7 3.2 1 71.1
NZG-4-1 100.0
NZG-4-2 20.5 2.3 10.1 21.1 46.0
SHG-1 14.6 1.2 1.2 4.2 78.8
SHG-1-1 100.0
SHG-1-2 22.0 78.0
SHG-1-3 100.0
SHG-2 12.9 1.1 3.2 2.1 6.1 74.6
WTG-1 12.4 25 4.6 80.5
WTG-1-1 24.4 2.8 72.8
WTG-3 26.2 15 2.4 69.9
ZMG-1 28.0 11.9 60.1
ZMG-2 29.0 71.0
ZCG-1 345 13.9 2.1 46.8
ZCG-7 1 34 2.3 63.7
ZCG-8 1 28.6 71.4
ZCG-9 1 100.0
ZCG-11 1 25.6 74.4
DPG-1 29.5 11.0 2.0 57.5
DPG-2 26.9 73.1
DPG-3 34.4 2.0 63.6
PYG-1 19.8 0.7 6.8 2.0 70.7
PYG-2 215 1.1 0.9 76.5
PYG-4 6 34.8 65.2
PYG-6 8 30.9 3.7 2.6 62.8
PYG-8 9 27.6 0.8 71.6
F2 MRAREMFAHERPHITHEMRESFEEEERESFH %
Table 2 The relative clay minerals and total nitrogen content in coal gangue from study area
/
NZG-1 48 12 40 0.63
NZG-4 44 7 49 , 0.54
NZG-4-1 81 19 1.40
NZG-4-2 50 11 39 0.33
SHG-1 40 10 43 7 0.54
SHG-1-1 88 12 1.61
SHG-1-2 89 11 0.42
SHG-1-3 25 15 60 0.54
SHG-2 38 7 46 9 0.48
WTG-1 38 7 55 0.50
WTG-1-1 81 15 4 0.32
WTG-3 55 9 36 0.40
ZCG-1 70 13 15 2 0.46
ZCG-7 1 70 18 12 0.60
ZCG-8 1 80 11 9 0.72
ZCG-9 1 10 56 25 10 1.07
ZCG-11 1 87 8 5 0.76
ZMG-1 68 10 20 2 0.73
ZMG-2 70 11 16 3 0.79
DPG-1 48 8 42 0.68
DPG-2 49 8 43 0.60
DPG-3 54 7 39 0.66
PYG-1 27 2 71 0.92
PYG-2 13 3 84 0.82
PYG-4 6 2 3 95 0.88
PYG-6 8 24 4 72 0.55
PYG-8 9 37 3 60 0.56
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Table 3 Various inorganic nitrogen content in water around coal gangue pile
pH NH4+’N NO3; -N NO, -N
NZzSs-1 8.1 1.58 0.11 1.35 <0.01
NZzS-2 5m 8.6 5.97 2.96 1.80 <0.01
ZCW-1 5m 7.33 2.49 0.14 1.58 0.64
ZCW-2 10m 7.29 2.88 0.076 1.46 1.24
ZCW-3 20m 6.89 3.31 0.18 2.94 <0.01
ZCW-4 50m 7.38 1.53 0.11 1.35 <0.01
DPW-1 7.8 1.68 0.2 1.44 <0.01
DPW-2 7.39 1.17 0.26 0.49 <0.01
PYW-1 5m 7.12 2.47 1.9 0.46 <0.01
T4 TAREAETIEEZPENRENH 0.4%~0.8%
Table 4 The total nitrogen content in soil
around coal gangue pile
1%
NZT-1 5m 0.55
NZT-2 50m 0.57
ZCT-1 0.64
ZCT-2 50 m 0.32
ZCT-3 60 m 0.14
ZCT-4 80 m 0.16
0.14%~0.32%
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