$41K 574 Aok X F F R (B KR HAF RKR) Vol.41,No.7
2020% 7 A Journal of Northeastern University ( Natural Science) Ju. 2020

doi: 10. 12068/j. issn. 1005 —3026.2020.07.013
FRHE 2 PR iR AR I 78 I By 1 A IS B 4 1iE

ExM OEER, LeE | HHRE
(AR WIR S KR TR 2:Be, 107 JLBH 110819)

i B AR TR R XN RO A SO =L S 2 AR 3 SRR,
LR 28 Bt v it o o v ST R I RIS RS R A, DR 0 LB B2 B 2. T 40 2R S s RERE S B s Aol PR A7 1 4 Ao
KA I3RS AR S MUEAR S RN ) - AR A . Foh A BRSO R AR A
fift s Ao SN o5 AR AR T, DM L U A A 3 5 T U 00 e ML J32 0] 2 e it o et AT T 5 0
PRAHURE E 38 25 (K A P S N A R TR 3 7K S L P HEA T, 2 B ik S BB P2 38 K.

X OO AR RN TUB R IR HLRE I ; XA KA s RO

HESES: P 641.3 XEIRERD: A XEHS: 1005 -3026(2020)07 -0991 - 08

Characteristics of Reactive Solute Transport in the Dissolution
Process of Rough Fractures
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Abstract; Solute transport in rock fractures is controlled by three mechanisms of convection,
diffusion, and water-rock chemical reactions. The characteristics of reactive solute transport during
the dissolution of rough fractures under the dominance of different mechanisms were analyzed, and
the effect of roughness on solute transport was analyzed. The research results showed that there are
four types of rough fractures dissolution processes, viz. uniform, non-uniform, extremely non-
uniform, and uniform-non-uniform dissolution. In convection-dominated conditions, the fractures
are dissolved uniformly, in chemical reactions dominated conditions, the dissolution rate at
upstream of the fluid is higher than that at downstream. The initial roughness also has an important
effect on the rough fractures dissolution process. Increasing the initial roughness will increase the
water-rock chemical reaction rate, and at the same time, as the water-rock chemical reaction
progresses, the fractures roughness will increase after the fractures are dissolved.
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Fig. 1 Initial fracture shape.
(a)—JRC =0; (b)—JRC =4.30; (¢)—JRC =14.25;
(d)—JRC =19.98.
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Table 1 Parameter values of rough fracture in different cases
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Fig. 2 Dissolution depths and ion concentrations for
fractures in different cases
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Fig. 3 Concentration distribution of rough fracture
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Fig. 5 Velocity distribution of rough fracture
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