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Study of simulation experiment for carbonate rocks dissolution
under hydrodynamic pressure

-1,3 1,2,3 2 .3
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(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Institute of Hydrogeology and Environmental Geology, CAGS,
Shijiazhuang 050061, China; 3. Institute of South China Karst, Guizhou Normal University, Guiyang 550001, China)

Abstract: For studying dissolution mechanism conditions of carbonate rocks driven by hydrodynamic pressure in different storage
periods, the carbonate rocks in a hydropower station at Wujiang River was selected as a research object; and the simulation
experiments by using self-developed pressure corrosion equipment in open system was proceeded which showed that with the
hydrodynamic pressure rising (from 0 to 2.0 MPa), the dissolution rate of carbonate rocks are increased. The curve of dissolution rate
is obviously changed. During the dissolution of the carbonate rocks, with the water pressure increasing, the chemical dissolution and
the mechanism damage obviously as changing as the hydrodynamic increasing, the ratio tends to 1:1. The results show that there is a
coupling relationship. Microcosmic research based on scanning electron microscope and mercury injection test, the dissolution not
only affects on the surface of the rock produce secondary pore and secondary mineral, but also influences the inner pore structure,
decreases the permeability and connection among the structural planes of rocks.
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Fig.1 Sketch of structure of pressure dissolution system

3 SRR K A R

3.1 BhKETIxEE R AR B R
LY BBl K s ) 4 A2
(1) BKETIHER
IKPER KRR, 25 8 BT bR A7 AN B 1



98 b +

b 2010 4F

T, SZIGRNF 210 51, 32 K143 3t 4 g kEAE 2 hidk
AT B E,  IEMUFAKR A 0.1—0.6—1.0—
1.6—2.0 MPa, SZEGJIIF 10h, S5 ILE 2 FIl 2.
B 2 R R, WILAMT BUR IR 55 5 I ol 50K
b5 2 BRA, TR D3R 3 — e {E G W il 2 X 4
e XEEEMT, LRI 475 CO-H,0
RGP IR LR, Bl I OK, i)
W) e F K AN T i 2 s B G A T N ) A 45,
R AT Y0 b, A AR5 B AN B
IR R — 2, T BUARE RS b5,
THIBAAR T CO-HO AWifG BI%b 78, Zh/K s JIA
Wik s, MRk B e S, R R
(PIRSSHRT T BB PV E T, T VA R T 28
YEFH, BRI CaCOs FIBR A (M AN A T 71
A, AEEBE IR . 3R 2 FIFE 2 B LG H,
T A 18 RO A) A5 AR s o A I Y8 PR
HIVEFT (i 51 S RERIRT 214 324 43), WRE Kb
HHRETHAT (Ca0) SRR, A=
FH (MgO) s mmbEAR, Ze50 55
FAE Rz gt g B —s, Ha RS g 1R
I OPEI =bmI VAP Wk ¥ SN RS i AL N
o A R AR R AN, R8T I B 1)
ZESEPERER o

50.00 o—2] —0—32
N —&—43 —%—5]
= 40.00
D!
2
oh  30.00 k
g
o
& 20.00 F
H
&
& 1000 \,(_H\K
8
0.00 1 1 1 ]
0.10 0.60 1.10 1.60 2.10

& J1/MPa

B2 FiKEDI AR R
Fig.2 Hydrodynamic pressure effect on the
rate of dissolution
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Table 2 Dissolution experimental results of samples
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Fig.3 Comparison between dissolution process curves
under different hydrodynamic pressure
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Fig.5 Hydrodynamic pressure effects on the quantities of
chemical dissolution and mechanism damage
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Fig.7 SEM photos of sample No.21 before and
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