Vol.47 No.4 I 3C Ml S5 T AR Ml 84785 54 H
Jul.,2020 HYDROGEOLOGY & ENGINEERING GEOLOGY 2020 4£ 7

DOI:10. 16030/j. cnki. issn. 1000-3665. 202003054
39 LU f1) 2 3o Ay ke 3 =
AREatERMitE T EMR Gk

L AR FRT g
(1. PEAFRERL B EARZA, R 100029;2. F BAFRBFHAFZHFALR, LT 100029;
3. YEHAFHERFRASFENFFR, LT 1000494, PERAXF(LF) IEFRLAFRER
ITAZ T 100083;5. KA KL K FHFEAFEE TRFR, T FM 450046)

4

FE: A A AR B B AL VB S T B, B L A A T B R S R (R AT
A 2 ot T AT LTI e Y ) A SRR A, O A T R R S R ) S e A T R AR I o S0 R T DR SOk 9 WF Y
LA L 2R a o b [ A A 2 [ 58 T U AL il s 8 O 3 IR A9 SR 5 B U IR (1) AT o A 2 3 b i 6 O 1%
AN B 58 35 BT T TR FISE T BB 2B 40 R o (2) T Ea A=A il i) 0 5 O i AR 2, AR I 38 0T J 0 26 F 0 S
25 AT Pl 0 0 P A P, G bR I R ik DU R AR () B T2 SR T (3) BUA BT ¥ A 2 3 1 5 Oy 1k
8 D B R B AN (), s B 1 P 2 Al 0 T B At AR O T 4 A B 45 5 0 AR X — B A I R R S R, R —
TR R RS AT A 2 N A il U AT 5T, 2 S A o R 0 L S DL A0 w3 S () O i AR I i K Bk L A 5 22
A RVE I R . D3 AN B LR 18 Tl £ AP BF A Jy 2 T SR AT AT, i A g BRI AR — a0y v T R DR BB R IR 22,
7 S 1 ol 0 R D A BB Y O IBG , L U1 e P 400 A 0 T 0 A 0 SR A e () RUBE TR B OIS

KB WA KR KA A AR R s A R S TR ot

B4 S P642.25 XERFRIZAD: A X EHS : 1000-3665(2020)04-0024-11

Advances in the chemical dissolution methods of soluble rocks

GUO Jingyun'?? | BI Xintao""*, FANG Ranke'”, LI Shouding'*”’
(1. Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029 ,China; 2. Innovation
Academy for Earth Science, Chinese Academy of Sciences, Beijing 100029, China; 3. College of Earth and
Planetary Sciences, University of Chinese Academy of Sciences, Beijing 100049 ,China; 4. Department of
Cuwil Engineering, School of Engineering and Technology, China University of Geosciences( Beyjing) ,
Beijing 100083, China; 5. School of Resources and Environment, North China University of Water
Resources and Eleciric Power, Zhengzhou,Henan 450046 ,China)

Abstract: A large number of people live in areas with soluble rocks in China. Due to the existence of caves,
fissures, holes, pipes and other erosion phenomena in soluble rocks, geological disasters such as mountain
landslides and collapse, ground collapse, floods, etc, are often induced in the soluble rocks. It is important to
study the chemical dissolution rate of soluble rocks to predict the development of karst and to guarantee the
early identification and safety evaluation of karst geological disasters. Based on a large number of literature
surveys, this paper comprehensively analyzes chemical dissolution methods obtained by scholars at home and

abroad. (1) Chemical dissolution methods of soluble rocks are constantly maturing and improving, and the
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depth of research and the scope of application are continuously expanding. (2) There are various methods to

study rock dissolution, which are mainly divided into indoor dissolution tests and field dissolution tests. Among

them, the standard dissolution test strip method is widely used. (3) The principles and applicability of existing

methods are different. Tt is necessary to use multiple test methods to gain relatively reliable test results.

According to the research status of this scientific issue, the next step will focus on large-scale dissolution

indoor test, establish model test systems to truly simulate the dissolution process of the soluble rock and further

describe the dissolution process of soluble rocks in microscopic perspective. In addition, it is necessary to

comprehensively use a variety of field test methods to carry out research to avoid or reduce the large errors that

may be caused by a single test method, and establish correlations between field dissolution tests and indoor

corrosion tests, so as to inferring results of large time scale tests in field through short-term indoor tests.

Keywords: soluble rocks; dissolution test strip; hydrochemical runoff method; limestone pedestals; micro

erosion meter
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Fig.1 Chemical dissolution process of carbonate rocks'’
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Fig.2 Schematic diagram of the direct dissolution test
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Table 1 Relationship between pH and saturated CaCO,
( modified by reference[1])

pH A CaCOy B/ (mg-L™")  ffil Ca®* ¥/ (mg-L™")

6.48 577.3 231.2
6.58 528.2 211.5
6.62 422.1 177.0
6.71 410.1 164.2
6. 80 406. 4 162.7
6. 82 370.8 148.5
6.87 342.8 137.3
6.92 316.2 126.6
7.18 241.5 96.7
7.27 212.9 85.2
7.83 92.9 37.2
7.95 76.9 30.8
8.27 52.2 20.9
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Fig.3 CO, content in water under different temperatures

and partial pressures ( modified by reference[1])
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Fig.4 Deployment of the carbonate rock tablets in
field test sites ( modified by reference[50])
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Table 2 Dissolution rates at different field sites
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(mgrem ™ 2ca™l) (mgrem™2+a™’) [ 7K B/ mm SEIIRE/C
A H AR KRR (B[4 -0.064 -0.056 16. 1 9.00 2003—2004
B FHEF L [LE]4 0. 805 -0.162 192.9 9.54 2003—2004
(o e g [LiE]4 0.443 0.273 159.0 10. 14 2003—2004
D LI 75 i i e 1.280 -0.149 535.3 5.13 2003—2004
E 111V 2 A et 1.580 0.410 441.8 8.99 2003—2004
F 1LV U5 5 4Ede 1. 179 0.202 404. 6 12. 66 2003—2004
G HR T 54 1.356 1. 103 421.9 9.71 2003—2004
H e g i 11 =54 1.945 0.367 647. 1 12.59 2003—2004
I o 7 3 4k i ld 2.282 0.313 427. 8 14.23 2003—2004
J e 7 2 B 4 1.175 0. 055 666. 5 10.70 -
K e 7 421 4 e 0. 140 - 800. 0 - 1994
L1 B[ ) i ]4 0. 834 0.061 383.6 12. 00 1984—1985
L2 B[ i 4 =514 1. 162 0. 067 600. 0 13. 69 1994
M IR G e 4L 1.175 0.109 561.0 13.90 -
N LT AR K F AL 0.318 0.048 800. 0 8.59 -
0 MK E At 1.039 4.223 821.9 4.78 -
p BRIGE At 5.722 5.306 892.3 0.37 -
Q1 WAL 240 F R B A 1.816 1.242 1394.0 9. 66 2014—2017
Q2 WAL 24 1L B A e 1.245 0. 635 1021.9 13.56 2014—2017
Q3 WAL 24 1L 5 4 terp 1.942 0. 250 1 .007.0 15.31 2014—2017
Q4 WAL 2410 terh 1.242 3.079 989. 1 18. 04 2014—2017
R BN 5 BH M 2.309 1. 055 1034.0 15.18 -
St M T A% 2 E2bi 1. 159 3.788 1752.5 18. 50 1994
S2 BN 75 5 22 P 1.513 6. 648 - - _
T1 7 1 5% Sy b 0. 555 6.244 759.0 6.45 1994
T2 g ¥ e 29l 0.677 6.728 - _ _
Ul o~ EM i 1.949 4.167 1 100.0 12.70
U2 =R M 2.101 4.934 - - _
4 PN EJER NI 5D 0. 280 0. 760 - _ _
V2 PR ISR 2 0. 444 2.366 - - -
V3 M H R R 0.438 4.302 - _ _
w P AR N Ry 0. 637 11.951 - - _
X1 7 ALK 5D 3.469 10. 209 1865. 1 19.70 1982—1983
X2 7 EE bR b 4.085 4.253 - 18.58 1993
X3 TV HE AR M 5.036 8.438 1897.5 18.90 1994
X4 7P AR M 4.901 10. 835 - 19.07 1995
X5 J7VEHE AR 2 2.227 10. 258 - _ _
Y1 ILEZ3an b 0.794 4.070 1773.3 20. 20 -
Y2 I EZ3an Mo 0.914 3.596 - - -
Y/ TP e M P 2.052 9.355 - - -
AA T VE N 2] 2.575 1. 647 1 400.0 20. 00 -
AB TR D] 1.572 0.473 1374.8 23.40 -
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T2 U2 .V1 V2 V3 X5 Y2 Z BBk E F SCHk [ 54 ] 501 .Q2.,Q3 Q4 BTk ke i F 3¢k [50] o
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