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Fig. 2 Preparation of core photos
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Tab.1 Corrosion degree of hardness test core
HL G A B/ g JE R TR/ g 2% % /g R 4t/ %
A—YD—1 26.71 23.68 —3.03 —11. 34
A—YD—2 26. 54 23.12 —3.42 —12.89
A—YD—3 26.48 23.25 —3.23 —12. 20
B—YD—1 26.83 21.79 —5.04 —18.78
B—YD—2 26.96 22.19 —4.77 —17.69
B—YD—3 26.79 22.34 —4.45 —16.61
C—YD—1 27.74 25.83 —1.91 —6. 88
C—YD—2 27. 84 25.98 —1.86 —6.68
C—YD—3 27.93 24. 87 —3.06 —10.95
D—YD—1 27.27 23.26 —4.01 —14.70
D—YD—2 26. 00 23.51 —2.49 —9.57
D—YD—3 27.39 23.76 —3.63 —13.25
R2 KRB BCRMAE
Tab. 2 Corrosion degree of tensile test core
ESRvY Bes JE A B/ g JE R B/ g Y X = /g R 4t/ %
A—KZ—1 135.57 123.13 —12. 44 —9.17
A—KZ—2 133. 85 123. 85 —10 —7.47
A—KZ—3 136. 30 125.93 —10. 37 —7.60
B—KZ—1 135. 46 112. 30 —23.16 —17.09
B—KZ—2 135. 31 114. 38 —20.93 —15. 46
B—KZ—3 135.57 113. 10 —22.47 —16.57
C—KZ—1 139. 85 130. 94 —8.91 —6.37
C—KZ—2 140.02 132.11 —7.91 —5. 64
C—KZ—3 140. 25 130. 55 —9.7 —6.91
D—KZ—1 136.67 127.65 —9.02 —6.59
D—KZ—2 139. 20 129. 28 —9.92 —7.12
D—KZ—3 138. 49 126.72 —11.77 —8.49
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Fig. 3 Percentage of core acid corrosion in hardness test Fig.4 Percentage of core acid corrosion in tensile test
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Tab.3 Core hardness before and after acid corrosion

i HL e JE 45/ MPa DK JE S / MPa % % 1 5 / MPa AT 34 5/ %
A—YD—1 937.29 A—YD—4 403. 56 —533.73 —56.9
TR A—YD—2 502. 60 A—YD—5 277.33 —225.27 —44.8
A—YD—3 513.36 A—YD—6 313.63 —199.73 —38.9
B—YD—1 552. 41 B—YD—4 550. 45 —1.96 —0. 04
=R B—YD—2 541. 54 B—YD—5 328. 84 —212.7 —39.3
B—YD—3 477.13 B—YD—6 364. 98 —112.15 —23.5
C—YD—1 1037.10 C—YD—4 856. 92 —180.18 —17.4
ol H B C—YD—2 680. 89 C—YD—5 642,43 —38.46 —5.65
C—YD—3 746. 29 C—YD—6 512.23 —234.06 —31.4
D—YD—1 1075.39 D—YD—4 551.93 —523.46 —48.7
BEEARS D—YD—2 925. 40 D—YD—5 510. 39 —415.01 —44.8
D—YD—3 627.59 D—YD—6 545. 62 —81.97 —13.6
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Hardness comparison before and after acid corrosion

Fig. 6
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Tab.4 Core hardness,corrosion degree before and after acid corrosion

ik D R B/ g J& bl i/ g Y% i/ g R E S/ %0 T AR R/ %
A—YD—4 26. 71 23.68 —3.03 —11.34 —56.9
WA A—YD—5 26. 54 23.12 —3.42 —12.89 —44. 8
A—YD—6 26. 48 23. 25 —3.23 —12.20 —38.9
B—YD—4 26. 83 21.79 —5.04 —18.78 —0.04
=R B—YD—5 26. 96 22.19 —4.77 —17.69 —39.3
B—YD—6 26.79 22.34 —4.45 —16.61 —23.5
C—YD—14 27.74 25. 83 —1.91 —6.88 —17.4
Wk R E = A C—YD—5 27. 84 25.98 —1.86 —6.68 —5.65
C—YD—6 27.93 24, 87 —3.06 —10. 95 —31.4
D—YD—4 27.27 23.26 —4.01 —14.70 —48.7
WA AR S D—YD—5 26. 00 23.51 —2.49 —9.57 —44. 8
D—YD—6 27.39 23.76 —3.63 —13.25 —13.6
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Tab.5 Tensile strength before and after acid corrosion
i PRV T R=2 Ji 4 /MPa OGS J& 1S /MPa 25 5% 1 4 / MPa AT 3 5/ %

A—KZ—1 7.14 A—KZ—4 5.16 —1.98 —27.73
W A—KZ—2 5.45 A—KZ—5 3. 74 —1.71 —31.37
A—KZ—3 4. 14 A—KZ—6 9.92 5.78 139. 61

B—KZ—1 3.20 B—KZ—4 3.54 0. 34 10. 62

BIRRAE B—KZ—2 4.73 B—KZ—5 4. 86 0.13 2.75
B—KZ—3 2.95 B—KZ—6 9.78 6.83 231.52

C—KzZ—1 4.82 C—KzZ—4 5.6 0.78 16.18

ok =2 C—KZ—2 5.10 C—KZ—5 6. 14 1. 04 20. 39
C—KZ—3 5.26 C—KzZ—6 5.06 —0.2 —3.80

D—KZzZ—1 5.20 D—KZ—4 5. 04 —0.16 —3.07
BEEARS D—KZ—2 13.02 D—KZ—5 7.96 —5.06 —38.86
D—KZ—3 9.02 D—KZ—6 4.88 —4.14 —45. 89
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Tab. 6 Tensile strength.corrosion degree before and after acid corrosion

Faxis FaRInY o2 R4 B/ g Ji o JE B B/ g Aixti /g BRERME /Y% UK B ARG %
A—KZ—1 135.57 123.13 —12.44 —9.17 —27.73
3= A—KZ—5 133.85 123. 85 —10 —7.47 —31.37
A—KZ—6 136. 30 125.93 —10. 37 —7.60 139. 61
B—KzZ—4 135. 46 112. 30 —23.16 —17.09 10. 62
=R B—KZ—5 135.31 114. 38 —20.93 —15.46 2.75
B—KZ—6 135.57 113.10 —22.47 —16.57 231.52
C—KZ—14 139. 85 130. 94 —8.91 —6.37 16.18
OB = C—KzZ—5 140. 02 132. 11 —7.91 —5.64 20. 39
C—KZ—6 140. 25 130. 55 —9.7 —6.91 —3.80
D—KZ—4 136. 67 127.65 —9.02 —6.59 —3.07
RS A BN D—KZ—5 139. 20 129. 28 —9.92 —7.12 —38.86
D—KZ—6 138. 49 126.72 —11.77 —8.49 —45. 89
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Investigation on the influence of acid corrosion on the mechanical

strength of Marine carbonate

GAO Kepan

(Exploration and Development Research Institute, Sinopec North China Company, Zhengzhou 450006, China)

Abstract: Acid corrosion leads to changes in rock mechanical strength, leading to wellbore instability during oil and gas
development. However, the impact of acid corrosion on rocks of different lithology varies. This article takes four types of ma-
rine carbonate rocks with different lithologies as the research object, conducts experimental tests on the mechanical strength be-
fore and after acid corrosion, and studies the impact of acid corrosion on the mechanical parameters of carbonate rocks with dif-
ferent lithologies and the mechanism analysis. The experimental results indicate that: D Marine carbonate rocks of different li-
thologies are subject to different degrees of acid corrosion. The degree of dolomite corrosion is less than that of limestone. The
smaller the core size, the more corroded it is. @ The hardness of dolomite is generally higher than that of limestone. The hard-
ness of carbonate rocks corroded by acid solution decreases, and the degree of hardness decreases has no apparent relation with
the degree of acid corrosion. The core of the corroded acid remains brittle. @ The change of tensile strength after acid corrosion
is most apparent in the dolomite limestone, followed by the dolomite. The relative increases in tensile strength of limestone,
cloudy limestone, microcrystalline dolomite, and algae—bound dolomite are 26. 84 % , 81.63%, 10.92% , and 35. 7% , respec-
tively. The tensile strength of limestone is greatly affected by acid corrosion, while the tensile strength of dolomite is less af-
fected by acid corrosion. This study provides the experimental basis for solving the problem of borehole instability.

Keywords: carbonate; percent etch; mechanical strength; hardness; tensile strength





