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The age and isotopic characteristics of groundwater in Taiyuan Formation
limestone aquifer of the Huaibei coalfield

CHEN Song *, GUI Herong "*

(1. School of Resources and Civil Engineering, Suzhou University, Suzhou 234000, Anhui, China;
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Abstract: For the purpose of understanding the age, hydrochemical characteristics and evolution of groundwater in Taiyuan
Formation limestone aquifer in the Huaibei coalfield, twenty nine groundwater samples were collected from the Huaibei coalfield,
and concentrations of major ions, hydrogen and oxygen isotopes and "“C radio isotopes were analyzed. The traditional graphic and
statistical methods were used to discuss the evolution of groundwater and hydrochemical characteristics as well as the age and runoff
characteristics of groundwater. Some conclusions have been reached: the ages of groundwater samples in Taiyuan Formation
limestone aquifer vary from 2900a to 21920a, the hydrochemical characteristics of groundwater are different in different mining

areas. The groundwater samples in the Zhahe mining area have lower TDS concentrations, the minimum age and the highest values

Wi BHET: 2017 — 04— 04; BLEIHHE: 2019 - 01 - 05

E&TB : MK A ARIEIETH (41373095) LRUS A RBEHE 4 (1708085QE125) &R mAL H AABHERFFE I H (KJ2018A0450)
LR TR H (2016B093) L[ BE ),

PEE I WP, 53, 1983 4R, B2, 11 Ak Sl Ak 27 0 T B 280 RIVEHVE ; E—mailiszxychensong@163.com.

http://geochina.cgs.gov.cn H1E LT, 2019, 46(2)



338 i 5] b J 20194F

of 8D and 8"0, and hence this area could be regarded as the recharge area in the Huaibei coalfield. The groundwater samples in the
Suntuan mine and Taoyuan mine have largest age, higher concentrations of TDS and lower 6D and 6O values, and such areas could
be considered to be the drainage areas. The contour diagrams about TDS concentrations and groundwater age show consistent
patterns, suggesting that the main recharge area of groundwater in Taiyuan Formation limestone aquifers lies in the northeast area of
the Huaibei coalfield. The groundwater runoff characteristics in Taiyuan Formation are mainly controlled by the tectonic setting, and
the recharge conditions and water—rock interaction degrees of groundwater are main factors for the concentrations of TDS and

hydrogen and oxygen isotopes.
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Table 1 Compositions of hydrochemical components (mg/L) in groundwater from Limestone aquifer in Taiyuan Formation,

the Huaibei coalfield
. KA . K
P L K'+Na' Ca” Mg* Cr SO HCOy Cos* TDS pH )
bR/ m Byt
LL1 24 28.06 4.45 7.12 15.44 4.53 49.36 24.03 123 9.40 HCO;-Na
TY1 -400 174.36 210.50 76.10 205.91 680.99 267.18 0.00 1900 7.86 SO.-Ca
TY2 -800 197.36 266.36 77.81 212.77 806.53 335.88 0.00 2190 7.70 SO.-Ca
7ZX7Z1 -130 413.73 111.98 68.88 155.24 540.02 451.55 187.71 1530 7.80 SO,;-Na
QYZ5 -5.04 95.36 5.26 9.08 34.32 2.47 221.37 20.02 333 8.62 HCO;-Na
QD4 -17 50.49 4.86 6.38 20.59 7.41 104.33 17.52 172 9.26 HCOs;-Na
QN2 -538 194.58 204.83 108.99 248.81 676.67 399.49 0.00 1950 7.82 SO,-Ca
773 0.56 43.05 4.83 6.35 13.95 15.64 73.22 21.61 150 10.10 COs-Na
HY2 -245 200.19 285.99 102.59 146.52 1043.41  339.27 0.00 2060 7.42 SO.-Ca
LYl -460 119.16 103.63 12.27 63.49 219.18 305.34 0.00 1230 8.18 HCO;-Na
BS3 -22 292.10 12.08 13.68 204.08 341.63 53.70 21.61 1480 9.19 SO,-Na
WLHI1 -430 634.53 149.78 117.83 314.01  1380.51 447.84 0.00 3240 7.41 SO.-Na
ST3 -535 261.41 57.20 46.90 218.04 226.79 441.78 0.00 1290 8.05 HCO;-Na
XT5 -160 160.22 3.22 8.79 123.84 9.06 92.75 79.23 562 9.78 HCO;-Na
RL1 -843 426.70 245.71 146.55 957.62 527.26 300.22 0.00 3690 7.78 CI-Na
HZ4 -996 951.95 4.53 7.56 351.76 537.55 99491 150.17 3350 8.92 HCO;-Na
TT4 -400 644.29 107.95 51.78 198.85  1153.71  493.04 0.00 2860 8.00 SO.-Na
LH1 -470 268.19 586.97 186.56 25396 2178.19  234.10 0.00 4380 7.57 SO.-Ca
QingD3 -580 270.26 538.39 164.46 260.82  1967.45 234.10 0.00 3190 7.40 SO.-Ca
YY1 -780 1237.91 65.58 39.77 1570.07  510.38 343.51 0.00 5520 7.66 Cl-Na
YE3 11 56.74 10.04 6.19 25.74 4.94 152.67 5.01 186 8.38 HCO;-Na
GB3 19 251.08 2.43 6.38 250.52 12.76 104.33 87.60 924 9.84 CI-Na
LD3 -410 294.07 153.07 36.64 315.72 397.61 380.76 0.00 1840 7.83 Cl-Na
WG3 -610 491.31 181.26 112.36 584.34 931.86 256.28 0.00 3070 791 SO.-Na
JG3 -425 217.17 158.71 108.94 193.62 731.00 344.15 0.00 1840 7.55 SO,-Na
ST -424 149.94 16.11 25.89 78.49 43.63 388.09 0.00 716 7.83 HCO;-Na
DH2 10 11.30 106.87 33.87 36.03 62.97 371.50 0.00 520 7.41 HCO;-Ca
7ZhZ2 -495 39.58 73.67 38.29 44.61 184.40 211.20 0.00 399 8.02 SO,-Ca
YZ:2 -325 0.18 94.26 53.74 52.33 100.84 339.27 0.00 455 7.56 HCO;-Ca
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Table 2 Isotopic composition in groundwater from Taiyuan
Formation aquifer in the Huaibei coalfield

PERMS oD% 5°0/% MCHEa  FERG oD% 0"0/% “CHEEY/a
L1 -71.83 -10.15 HZ4  -65.18 -8.93

TYl -62.10 -831 TT4  -66.32 -8.95
TY2 -62.16 -8.37 21910£230 LH1  -6831 -9.09
ZXZ1 -63.15 -8.44 13180£160 QingD3 -68.46 -9.19

QYZ5 -5445 -7.46 YY1l -66.85 -9.00
QD4  -5445 -7.49 YE3  -70.41 -10.11
QN2 -6391 -8.33 GB3  -52.04 -7.17
773  -49.09 -6.64 LD3  -70.74 -9.39

HY2 -6421 -8.68 10500100 WG3 -66.12 -8.86 11960+80

LYl -60.75 -826 11170160 JG3  -64.71 -8.67

BS3  -67.20 -9.06 ST -60.59  -8.17
WLHI -70.18 -9.12  9230£290 DH2 -59.89 -8.21
ST3  -66.06 -8.80 21410+220 ZhZ2 -54.47 -7.36  2900+70
XT5 -57.94 -7.76 YZ,2 -5698 -7.74

RLI  -66.35 -8.94 9150470
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Fig.8 Contour map of TDS concentration in limestone groundwater from Taiyuan Formation in the Huaibei coalfield
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