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Abstract

In the process of coal mining, it is of great guiding significance to grasp the chemical characteris-
tics of underground water accurately and quickly. Based on 58 water quality analysis data (Ion
content, TDS, pH value) of the gushing water source of No. 2 coal seam of a coal mine in Xiangning
Mining area, Piper three-plot method was used to study the water quality type characteristics of
goaf water and sandstone fissure water, and the differences and similarities between the two
kinds of gushing water sources were compared and analyzed by using the histogram of the change
of each ion concentration of the two water sources. The results show that the quality of goaf water
is Na-HCO3-S0,4, and that of sandstone fissure water is Na-HCO3:S04-Ca-Mg, both of which show
weak alkalinity, and their TDS are close to each other. The distribution difference of ion compo-
nents in goaf water is significantly higher than that in fractured sandstone water. In all ions, ex-

cept HCO; and Na* + K* contents are significantly higher than that in fractured sandstone water,
the contents of other ions (SOi‘ , Caz+, Cl-, Mg2+, CO§‘ ) are lower than that in fractured sandstone
water. HCOj, Na* + K*and SO?” were the most abundant ions in the two water sources. In goaf

water, HCO; content is high, SOi' content is low, pH value is weakly alkaline, and TDS is

slightly higher than that of sandstone fissure water. All these indicate that the goaf water has a
short retention time and a smooth recharge channel. It can be seen that the direction of mine pre-
vention and control of goaf water should be to find out the supply channel and source of goaf wa-
ter, and fundamentally curb the goaf water damage. The results can be used as an effective basis
for rapid identification of inrush water source in the research area of Xiangning mining area.
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Figure 1. Distribution diagram of coal mines in Xiangning Mining area
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G2 UMUERAE, TG T 2 AR B I A AN F) b 5 R K SCHERE, I Fe s At T R
A UKSLUCAE 58 AN R KRR AL R, A4S KT + Na'. Ca®'. Mg™. CI'. SO . HCO,. COZ . TDS
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Table 1. Water chemical index content of old empty water samples in Xiangning Mining Area
z 1. 2TH XEBTKKHKUFEREE

Na* + K* ca® Mg** cr SOF HCO, cor TDS
B pH
(mg/L)
1 338.40 63.79 26.60 60.93 24846  859.38 0.00 1167.87 7.90
2 446.90 29.90 18.14 14401 21979 87753 5.95 1303.46 8.06
3 563.00 8.12 3.69 57.15 5840  1292.09 3869  1375.10 7.91
4 563.00 8.12 1.23 50.01 5110 124368 2678  1322.08 7.94
5 386.10 58.83 28.25 53.72 340.75  833.66 17.82  1302.30 7.92
6 582.90 12.18 0.00 56.50 19.47 130327 7466  1397.35 8.17
7 371.50 33.00 31.02 59.50 268.98  959.32 0.00 1243.66 7.11
8 365.90 57.55 22.44 57.15 266.00  871.48 0.00 1204.78 7.61
9 510.10 5.55 2.24 51.03 4.43 1221.02 1555  1199.41 7.68
10 386.50 61.28 25.28 57.30 33488  791.37 3565  1296.58 7.83
11 385.60 10.28 2.49 31.86 2.46 961.48 0.00 913.43 7.71
12 439.10 40.40 17.50 60.88 23515 94355 0.00 1264.81 7.79
13 447.10 42.32 12.84 60.88 19366  952.65 0.00 1233.13 8.10
14 379.20 52.91 19.84 57.30 21441  861.63 0.00 1154.48 7.94
15 385.20 67.82 18.70 50.98 26354  931.43 0.00 1251.96 7.90
16 548.10 14.52 0.00 70.10 5221  1364.10 0.00 1366.98 8.83
17 421.10 69.88 14.96 54.17 28571  943.46 5.91 1323.46 8.33
18 423.80 59.98 21.95 60.69 22553  887.97 39.83 127577 7.14
19 423.80 58.94 19.44 60.69 19331  912.89 2451  1237.14 7.21
20 407.56 21.28 33.02 56.60 269.60  767.06 17.37  1188.96 7.16
21 41050 49.00 4.35 55.61 26528  786.68 16.40 119448 7.80
22 390.38 23.10 25.01 59.50 263.42  982.86 0.00 1252.84 7.14
23 533.17 16.50 10.01 57.80 23296  1016.21 0.00 1358.55 7.21
24 327.72 3.46 2.10 24.79 22.22 920.08 0.00 840.33 7.16
25 386.50 51.10 19.00 64.70 261.00  871.00 61.20  1279.00 7.70
26 419.35 51.10 19.10 59.50 229.00  1016.21 0.00 1286.16 7.68
27 537.63 15.20 9.84 59.30 231.00  940.00 0.00 1322.97 7.75
28 402.60 0.96 6.98 54.40 22500  736.00 0.00 1057.94 7.80
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Continued
29 407.02 19.40 7.06 <0.001 251.00 798.00 61.20 1144.68 7.40
30 423.52 8.81 2.37 47.50 293.00 820.00 0.00 1185.20 8.12
31 453.40 40.61 11.08 58.32 278.72 967.96 6.22 1332.33 7.96
32 492.34 16.58 5.80 146.08 7.82 1064.02 0.00 1200.63 6.46
33 436.77 4.02 58.52 97.39 271.24 899.00 0.00 1317.44 6.65
34 187.56 12.87 10.21 9.92 54.54 555.19 0.00 552.70 6.87
35 587.60 6.09 3.08 64.29 17.03 1343.54 35.71 1385.57 8.31
36 398.30 3391 31.79 162.47 325.11 550.73 29.76 1256.71 8.33
37 562.80 20.55 0.00 87.48 4.93 1398.17 3111 1405.96 8.11
38 381.70 45.22 18.70 54.67 241.37 898.37 0.00 1190.85 7.83
39 346.10 55.49 2.26 54.67 246.30 879.39 0.00 114451 7.80
40 366.10 59.60 24.93 57.15 266.00 874.51 0.00 1211.04 7.72
41 337.00 62.94 14.78 58.94 209.26 829.12 5.95 1103.43 8.00
42 225.14 15.20 8.07 27.30 70.60 594.00 0.00 643.31 7.50

Sy 423.53 33.06 14.63 62.76 190.82 940.95 13.10 1206.89 7.70

Table 2. Content of water chemical index in fractured water sample of roof sandstone in Xiangning mining area

F 2. 2TH RIURIERBRAOKEKRUFBTEE

Na" + K" Ca* Mg cl- SO* HCO;, cor TDS
R TR pH
(mg/L)

1 197.26 226.65 99.36 48.75 42514  1083.31 2.74 154155  7.68
2 183.81 30.68 68.44 157.00 306.93 0.00 41218  1159.02 7.58
3 170.71 228.37 100.27 59.72 433.92  1002.16 2.12 1496.19  7.62
4 212.20 250.53 99.68 48.30 45338  1167.58 2.08 1649.95  7.67
5 162.27 229.24 96.39 57.32 424.43 972.47 3.98 1459.86  7.72
6 216.82 21.89 74.33 145.43 354.76 389.76 459 1012.70  8.04
7 225.20 24.33 70.08 157.36 430.60 461.82 7.01 114549  7.58
8 186.92 31.78 67.23 161.18 294.40 471.40 6.12 983.33  7.58
9 136.74 33.28 70.33 152.45 165.78 469.78 6.72 800.19  7.81
10 182.79 29.72 67.87 172.77 359.42 401.42 5.89 1019.17  7.68
11 200.33 31.22 69.22 143.87 387.53 398.99 5.34 1037.01 7.44
12 273.25 77.67 85.20 51.42 296.75 920.06 1.94 1246.27  7.61
13 121.81 89.22 39.77 78.14 143.05 472.03 1.96 709.96  7.69
14 252.27 148.13 109.80 4397 37545  1120.98 1.63 149174 775
15 66.77 216.65 116.34 41.83 424.88 811.02 2.31 127429  7.37
16 130.28 105.08 42.16 71.75 172.94 511.90 2.82 786.99  7.69
S 182.46 110.90 79.78 99.83 340.58 665.92 29.34 1175.86  7.66
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TR 42 1 2 2 AKOKFERAE T 45 (2 1), il 2 FioR 8 25 KK A2 piper =28, MBI
HRT AR, T KRWE R A2, HERWHRK, FEPINa"+ K. HCO; . SO %N+, H
i Na® + KT o0 2 5/ B 2 B A A 7E 70% 0L |, HA46 K2 H7E 80%~100% 2 7], HCO, E# A
E 60%~100%2 7], SO; #B4rALT 20%~60% 2 [7], HARES T30 2 &/ H 73 HOI1E 20%LL R, X
HHL 20% M 5L, W2 5 A 5022 25 KK BN Na-HCO5-S0, 4K, H: TDS 7E 552.70 mg/L~1405.96 mg/L 2 |f]
Ak, SF3524 1175.86 mg/L; pH {ETE 6.46~8.38 X [A17E4Y, ¥} 7.66, SAkRGEIHME, 42 &2 /KK
FERAA 3 4 pH ME/NT 7, o W22 KR KRS 5 Ledl /D, X 518 % 2 25K 2GR, R
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Figure 2. Piper diagram of goaf water
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Figure 3. Piper diagram of sandstone fissure water
3. WhEHBRIK Piper
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Cl. Mg*, HeEBETFHERD. Kb, EEEFH, Na©+ KHZETCS BT E 530N 50%~80%,
SRR Ca®t. Mo L T 20%, 4rHITE 20%~60%. 20%~40% [Al; M1 FH, HCO; 2w &/
FHHIE 2 BN 40%~80% 2 ], 4> SO 7E 20%~60% 2 [F] . [A i, THAR b 5 24 Bt K A /K i 2K 2L )@
Na-HCO;-S0,-Ca-Mg 47K ; H TDS {5481k 3E [y 709.96 mg/L~1459.49 mg/L, “F-¥J>k 1175.86 mg/L; pH
i}y 7.37~8.04, FHIH 7.66, ZHATIHRIE.
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Figure 4. Histogram of ion concentration comparison in each water source
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