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Influence of temperature on dissolution rate in Ordovician
carbonate rock in different water flow rate

SHAO Dongmei
(Xi‘an Research Institute, China Coal Technology and Engineering Group Corp, Xi‘an 710054, China)

Abstract: In order to understand the influence of temperature on dissolution rate in Ordovician carbonate brock in
different water flow rate, dissolution experiment was conducted at different temperature, different water flow rate
and different CO, pressure with self-designed and manufactured dissolution device which can simulates water flow
conditions and contains 24 samples as platform, samples collected from Zhangji mine in Huainan, Zhangcun mine
in Luan and Dongtan mine in Yanzhou were used as representative samples. The experiment results show that when
water flow rate is relatively low(16.67 mL/min), the influence of environmental temperature change on dissolution
rate is insignificant(the average dissolution volume is 0.0006g/cm?), when the water flow rate is high (60mL/min),
the influence of temperature change on dissolution rate is significant (the average dissolution volume is
0.0038g/cm?). That is to say, in strong run-off zone of ground water, the influence of temperature on dissolution
rate is bigger and the dissolution rate is higher, so karst is developed.
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Table 1 Comparison of sample No. . . . . .
and sampling depth Fig. 1 Sketch map of dissolution experiment device
1— CO, 2— 3—
fm 4— 5— 6— 7—
1 686.6 8— 9— 10— 11—
2 697.4 12— 13— 14— 15—
3 703.7
4 726.8 CO,
5 728.7 CO,
6 738.0 (6)
7 742.0 CO,
8 751.6
9 500.6 CO;, ) 4
10 503.0
1 504.6 b. #ikikie 4
12 526.6 (10)
13 554.0 (15)
14 558.7 (9) (8)
15 564.0 24
16 235.31 (12) (11)
17 245.10
24
18 248.63
19 259.79
20 273.39
21 290.88 (13)
22 300.88
23 310.20
24 319.54 (14)
1.4
1.3 a. ( 24 ) 5 mx10 mx40 m
1
a. HEKHEEE W,
CO, 3
b. CO, CO,
®) CO, 1) c.
(2) CO,
3) (4) d.
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2 3
e. 2 16.67 mL/min
W, 15C 24°C (24
f. (W, W,) 0.000 6 g/cm?)
24°C 24°C 15°C
17 ( 24 )
1.5 24°C 15C
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Table 2 The dissolution conditions for four sets
of test sample
CO;
/d /'C /(mL-min) /MPa
2 6 24 16.67 0.06
3 6 15 16.67 0.06
4 6 15 60 0.06 3 60 mL/min
5 6 24 60 0.06 (24
‘ i 0.0038 g/cm?) CO,
2 RN RMES T pH
3
F3 WMEBMEREhEHE
Table 3 The unit area dissolution data of test sample
} /g-cm™? } /(g-cm™?) } /(g-cm™?) } /(g-cm™?)
2-1 0.0117 3-1 0.0104 4-1 0.0151 5-1 0.0191
2-2 0.0103 3-2 0.0125 4-2 0.0157 5-2 0.0205
2-3 0.0117 3-3 0.009 6 4-3 0.0112 5-3 0.0145
2-4 0.009 4 3-4 0.005 7 4-4 0.008 9 5-4 0.0120
2-5 0.007 1 3-5 0.004 0 4-5 0.006 1 5-5 0.009 5
2-6 0.005 4 3-6 0.002 8 4-6 0.004 9 5-6 0.008 3
2-7 0.000 9 3-7 0.000 9 4-7 0.002 8 5-7 0.003 8
2-8 0.002 5 3-8 0.002 6 4-8 0.003 7 5-8 0.005 6
2-9 0.0115 3-9 0.0115 4-9 0.0135 5-9 0.0209
2-10 0.011 2 3-10 0.0121 4-10 0.014 4 5-10 0.0193
2-11 0.0117 3-11 0.0114 4-11 0.016 1 5-11 0.0211
2-12 0.0150 3-12 0.012 4 4-12 0.016 2 5-12 0.0195
2-13 0.009 1 3-13 0.0107 4-13 0.0152 5-13 0.018 5
2-14 0.011 4 3-14 0.0112 4-14 0.016 9 5-14 0.016 1
2-15 0.0112 3-15 0.009 9 4-15 0.014 8 5-15 0.0195
2-16 0.014 2 3-16 0.008 0 4-16 0.016 1 5-16 0.0215
2-17 0.0112 3-17 0.014 3 4-17 0.018 9 5-17 0.0225
2-18 0.014 3 3-18 0.0116 4-18 0.0171 5-18 0.0220
2-19 0.0104 3-19 0.0116 4-19 0.014 4 5-19 0.020 4
2-20 0.013 4 3-20 0.012 9 4-20 0.016 7 5-20 0.020 7
2-21 0.013 4 3-21 0.012 8 4-21 0.016 8 5-21 0.019 8
2-22 0.008 0 3-22 0.012 4 4-22 0.0175 5-22 0.020 9
2-23 0.0121 3-23 0.0119 4-23 0.017 2 5-23 0.0205
2-24 0.0126 3-24 0.0127 4-24 0.016 4 5-24 0.0211
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