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Fig.1

Petrologic characteristic of samples for the dissolution simulation experiment
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Table 1 The lithology and mineralogical composition of the samples

Jpi i IR i - TR S B %

M T o T HKA BKA G Aah BAE SR B
AL Al 40549 TEHIEERIZY S E KA 1.77 — — 86.98  11.25 — —
BIR1 A2 32765 ThpuBk A e A R 1.13 — — 95.28  3.59 — — —
BT A3 42371 THE VAT = 6.82 — — 92.14 1.04 — — —
B A4 435321 ETE: =R 1.88 — — 64.65  33.47 — — —
1 A5 3633.8 B MEE B — — — 3.2 96.8 — —
EHL A6 44165 =R gURREAFREMEHSE 2.0 — — — 71.95  26.05 — —

T — R AR BT T (A R B
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Fig.2 Schematic diagram of simulation device of burial dissolution for carbonate rocks( modified after She et al., 2014)
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Fig.3 Mineral characteristic of carbonate rock samples showed by SEM photomicrographs after the dissolution of acetic acid
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Fig.4 Mineral characteristic of carbonate rock samples showed by SEM photomicrographs

after the dissolution of CO, solution
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Table 2 Dissolution experiment results of carbonate rocks in acetic acid
. o . wmE Eh Ca®* Mg Ca +Mg?* SR R TR
ik 1 FhanZ S /°C /MPa /1072 mol/L /1072 mol/L /1073 mol/L /em®  /107°mol/ (em? - s)
LR CRN Y s Al 30 5 3.65 0.0325 3.68 23.873 4.10
60 10 5.95 0.066 3 6.02 23.873 6.69
90 20 7.28 0.089 6 7.36 23.873 8.19
120 30 8.03 0.123 8.15 23.873 9.06
150 40 8.93 0.150 9.07 23.873 10.10
180 50 9.35 0.158 9.51 23.873 10.06
LR SAEBNRASE K A2 30 5 3.85 0.037 1 3.89 23.127 4.32
60 10 6.38 0.067 5 6.44 23.127 7.17
90 20 7.53 0.092 5 7.62 23.127 8.47
120 30 8.40 0.130 8.53 23.127 9.49
150 40 9.18 0.157 9.33 23.127 10.40
180 50 9.60 0.163 9.76 23.127 10.90
i VAT = A3 30 5 3.75 0.033 8 3.78 22.472 4.21
60 10 6.30 0.067 5 6.37 22.472 7.08
90 20 7.55 0.091 7 7.64 22.472 8.50
120 30 8.23 0.127 8.35 22.472 9.29
150 40 9.13 0.157 9.28 22.472 10.30
180 50 9.58 0.163 9.74 22.472 10.80
LR =R A4 30 5 2.15 0.713 2.87 21.972 3.70
60 10 3.60 1.59 5.19 21.972 6.70
90 20 4.20 2.26 6.46 21.972 8.35
120 30 4.55 2.85 7.40 21.972 9.56
150 40 4.65 3.54 8.19 21.972 10.60
180 50 4.75 3.63 8.38 21.972 10.80
2 NS Pava) AS 30 5 1.39 0.867 2.26 21.803 3.01
60 10 2.50 1.68 4.18 21.803 5.58
90 20 3.28 2.44 5.72 21.803 7.62
120 30 3.78 3.00 6.78 21.803 9.04
150 40 4.05 3.55 7.60 21.803 10.1
180 50 4.13 3.68 7.80 21.803 10.40
LR BUZRBEAERRMESE A6 30 5 2.07 0.713 2.78 22.770 3.59
60 10 3.43 1.59 5.01 22.770 6.48
90 20 3.93 2.26 6.19 22.770 7.99
120 30 4.28 2.85 7.13 22.770 9.21
150 40 4.55 3.54 8.05 22.770 10.40
180 50 4.75 3.63 8.38 22.770 10.80
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Fig.5 Dissolution rates curves of carbonate rocks in acidic solution with simultaneously changing temperature and pressure

3 HBEIEEE CO,BRAPHAMIELER
Table 3 Dissolution experiment results of carbonate rocks in CO, solution
ik i - wmE Eh Ca®* Mg Ca* +Mg?* SRR iR
/°C /MPa /103 mol/L /107 mol/L. /1073 mol/L /em®*  /107° mol/ (em? - s)
CO, W SEBRER— RS A2 30 5 2.07 0.028 3 2.09 21.570 2.69
60 10 2.55 0.032 5 2.58 21.570 3.32
90 20 2.80 0.035 0 2.84 21.570 3.65
120 30 3.05 0.022 5 3.07 21.570 3.95
150 40 2.80 0.025 4 2.83 21.570 3.64
180 50 2.60 0.034 2 2.63 21.570 3.39
CO, Ve s A3 30 5 0.98 0.140 1.12 21.129 1.72
60 10 1.51 0.145 1.65 21.129 2.54
90 20 2.01 0.169 2.17 21.129 3.34
120 30 2.15 0.180 2.32 21.129 3.57
150 40 2.05 0.162 221 21.129 3.39
180 50 1.75 0.145 1.89 21.129 2.91
CO, I A5 30 5 0.59 0.269 8.54 21.720 1.32
60 10 0.90 0.425 1.33 21.720 2.05
90 20 1.14 0.713 1.85 21.720 2.86
120 30 1.48 0.792 2.27 21.720 3.51
150 40 1.41 0.721 2.13 21.720 3.29
180 50 1.29 0.633 1.92 21.720 2.97
CO, W SUZRBELFRIRHEZE A6 30 5 1.11 0.169 1.27 22.907 2.11
60 10 1.47 0.314 1.78 22.907 2.95
90 20 1.57 0.513 2.08 22.907 3.45
120 30 1.61 0.646 2.26 22.907 3.74
150 40 1.52 0.540 2.06 22.907 3.42
180 50 1.48 0.458 1.94 22.907 3.21
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RRLH CO R 2~4 £%,

PR AT S50 45 R R W I Hb 3R VR M e B4 1
T KA R B KT 2 K A =, b
RGN TS A R AR R T B,
H 22 S W01, 2 VR B, PR 2 T h R T
—B, X455 Y AT v R A 2R
R ERET ¥ e SR 1 e 3% < 7 N i I S o R (LA
SR FH 2 B 25 R A W S v B NORE DL



420

%35 %

RS 10" m

2.00 —— SR
A

20 30 40 50
FEMPa

b.CO, T
4.0 4 //A\‘
04

101 —— SN ER N
= A

S 10  moliiem™ 5)

-1 (1] 20 in
FE J1MPa

B 6 IR AA B R £6 A v il sk % L
a. FLRI A Z R, e FE N 2 mL/L, ik 2 mL/min; b, FiARA BiA COL ¥R, 2064 2 MPa,pH~3.0, ¥ 2 mL/min

Fig.6  Comparison of dissolution rates between different structural fabric carbonate rocks
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Abstract ; The development of Ordovician carbonate reservoir in Ordos Basin was obviously controlled by burial disso-
lution, while the condition and environment of fluid-rock interaction in the deep stratum were much more complicated
than the epigenic karstification, which increased the difficulty of burial dissolution study, reservoir evaluation and pre-
diction. This contribution aimed to study the dissolution effects on carbonate rocks with different mineralogical compo-
sitions and petrofabric in acetic acid and CO, solution, under burial environment with simultaneously changing temper-
ature (30°C ~180°C') and pressure (5~50 MPa) by equipment of water-rock interaction. For this simulation experi-
ment, the typical six carbonates samples were collected from the Kelimoli and Majiagou Formation of Ordovician in
Ordos Basin. The results showed that: 1) The dissolution rates of carbonate rocks all increased in acetic acid, while

tended to increase firstly when the temperature reached from 30°C to 120°C and pressure reached from 5 MPa to 30



424 BTN AN SO 4 %35 %

MPa, then decreased gradually in CO,solution with increasing temperature and pressure. The dissolution peak scope
were between 110°C to 130°C under the condition where CO, solution acted as dissolution fluid. However, when ex-
ceeded the peak, the differentiation of corrosion rates gradually decreased and kept the same in the deep burial set-
tings. 2) Burial dissolution was not only controlled by petrofabric and mineralogical composition, the size and connec-
tivity of pre-existing pores also palyed an important role, except for the condition of temperature, pressure and fluids,
the occurrence of crystal could also have significant impact on the dissolution of post diagenesis. As the selective solu-
tion of petrofabric, the rocks with lower content of insoluble mineral such as clay mineral and quartz, high grain mic-
rite ratio and complex components were likely more easier to dissolve. With the increase of the calcite content ,dissolu-
tion rates of carbonate rocks increased as well, but mineral composition content differences contributed little in the
deep buried digenetic environments. Anhydrite was prior to dissolution and further developped as gypsum mould pores,
at the same time promoted dolomite to dissolve and improve reservoir, when it developed along with dolomite.In terms
of different lithology, limestones were more likely to occur burial dissolution than dolomite and transitional rock types.
The burial dissolution rates and intensity of calcarenite and gypsodolomite were superior compared with other rock,
thus when they inherited the pre-existing pores conducted by the early selective corrosion pore and modulated, super-
posed with late burial karstification, they were able to become high quality reservoirs based on the analysis in combi-
nation with the actual geological conditions.

Key words: carbonate rocks; burial dissolution; simulation experiment; petrofabric; Ordovician; Ordos Basin



