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Investigation of physicochemical and triaxial compressive properties of

conglomerate in acidic leachate
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Abstract: The seepage effect of leaching solution in the process of in-situ leaching mining may lead to the deterioration of the mechanical
properties of the aquifuge, and affect the safety of coal uranium co-mining. Taking the conglomerate aquifuge of Jurassic Zhiluo Forma-
tion in Inner Mongolia as the research object, the physicochemical properties and mechanical deterioration mechanism under acid leaching
environment were discussed. The mass and metal cation concentration of tometer. The variation characteristics of mineral composition and
microstructure conglomerate in sulfuric acid solution were measured by electronic balance and atomic absorption spectropho of conglom-
erate with immersion time were analyzed by XRD and SEM. Triaxial compression tests were carried out to study the mechanical response
of conglomerate under different immersion time. The evolution laws of parameters such as peak stress, elastic modulus, axial strain and
dissipation energy density were analyzed. The coupling relationship between mechanical parameters and physicochemical parameters was
quantified based on correlation analysis. The results show that the mass of conglomerate first increases and then decreases with the acid

etching time. The concentration of metal cations in the solution is consistent with the mass change trend, and the concentration of Ca*" is
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the highest, indicating that the chemical reaction between calcite and sulfuric acid is an important factor leading to the deterioration of

mechanical properties of conglomerate. Acid corrosion gradually dissolves the conglomerate cement, expands the internal fractures, and

increases the pores, resulting in changes in the rock microstructure. The peak stress, elastic modulus and yield stress of the conglomerate

increased briefly in the initial stage (1 d) and then gradually decreased. After 20 days of immersion, the peak stress decreased by 26.69%

compared with the natural state, and the peak volumetric strain decreased significantly, indicating that the specimen changed from brittle

failure to ductile failure mode. The growth rate of dissipative energy density in the post-peak stage presents the characteristics of “slow-

fast-slow”, and the failure process of the specimen is more gentle under the action of long-time acid leaching. The peak stress, elastic mod-

ulus and total strain energy density have a strong positive correlation (+>0.8), and the metal cation concentration can be used as a character-

ization parameter for the deterioration of mechanical properties of conglomerate.

Key words: sandstone type uranium deposit; conglomerate aquifuge; acid etching; physicochemical properties; mechanical deterioration
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WA B AL S 80, A T (m) | Ca® i AR SEPEI BT PR o(Ca™),
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Table 1 Damage evolution parameters of conglomerate
1/d mlg c(CaH)/(pg . mLfl) op/MPa  oy/MPa  E/GPa  &1p/ 1073 eyp/ 1073 Ece! 1073 v/(MJ - m73) v/(MIJ * mfl) vy/(MJ - m73)
0 507.56 0 95.75 89.40 14.88 9.7 7.7 6.6 0.37 0.29 0.083
1 510.38 52.253 116.29 103.74 16.31 12.4 9.3 9.7 0.53 0.40 0.150
10 513.01 83.285 87.33 76.92 12.50 10.7 7.5 7.1 0.38 0.29 0.011
15 513.14 83.976 76.37 73.31 10.10 11.0 5.4 7.1 0.34 0.28 0.080
20 513.75 84.395 70.19 61.20 8.52 11.4 4.7 7.4 0.32 0.27 0.060
B2 1 P AIEE R T Kendall BAR M7, 15 WAL 17 3 RS JIRE 3 P A e e A AR

FUFH M REERE (R 2), MEW BN, 26 16
FRIII R

— BT T, AE MR S ARG R () M B S
— M HIWTAR e . ZEH U A R B >0.8 SRR
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AHI, r<0.2 ARG E TCAE G . AL 16 AT LA H,
MRV RF I i S Ca™ oA M A Sk e, MG
ZHON 1, UL AL S Ca™ R T AL
FUAAHTR . 3 T A B R, B
TSRO, SR RS TR BE R R, MR A,
Pl I AR I B, ELE AR ALY Ca™ 43 5805
FEIK, CaSO, ULIE, I Ca™ LR 441K .

R TE AR S fe i, =1, R BRI B, W HA
B AR IR 7 | AR (B AR FR N AR, A4
L2 AR . W I ) 5 St 2 A A G
PEZRECHK 0.95, UL Fom ik m, BukE ke
JEBOR . SN AERE 5 A B 5 AT s AR
ELA AR D (7=0.8) , 2R IIFE R a2 BE 3 A P 3B
FERGAE TR R s I AR e, ELAT T R A S AR o,
B T B K R BB A . TR o Bl ) 1o A 5
th B0 FH DG 55 55, {EL 55 05 (1 00 1 7 28 A G 1
8 (r=0.95) . MIAEATLIF HH, o(Ca®™) S5k 112
SR MR, B33 1 W B 2 ) & TR
FH 5 o e P ] ) HL AP
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Table 2 Correlation coefficient matrix

SR m e(Ca™) Tp Ty E €1p evp Ecc v Ve vy
m 1.00 1.00 —0.80 —-0.80 —0.80 0.40 —0.80 0.32 —-0.60 -0.74 —-0.40
C(C32+) 1.00 1.00 —-0.80 —-0.80 —-0.80 0.40 —-0.80 0.32 —-0.60 -0.74 —-0.40
Tp —0.80 —0.80 1.00 1.00 1.00 -0.20 1.00 —0.11 0.80 0.95 0.60
Ty —-0.80 —-0.80 1.00 1.00 1.00 -0.20 1.00 —0.11 0.80 0.95 0.60
E —-0.80 0.80 1.00 1.00 1.00 -0.20 1.00 -0.11 0.80 0.95 0.60
Elp 0.40 0.40 -0.20 -0.20 -0.20 1.00 -0.20 0.95 0 —0.11 0.20
Evp —-0.80 —-0.80 1.00 1.00 1.00 -0.20 1.00 —0.11 0.80 0.95 0.60
Ecc 0.32 0.32 -0.11 -0.11 -0.11 0.95 —0.11 1.00 0.11 0 0.11
v —0.60 —0.60 0.80 0.80 0.80 0 0.80 0.11 1.00 0.95 0.40
Ve -0.74 —0.74 0.95 0.95 0.95 —-0.11 0.95 0 0.95 1.00 0.53
Vq —0.40 —0.40 0.60 0.60 0.60 0.20 0.60 0.11 0.40 0.53 1.00
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