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Abstract ; In recent years,deep and ultra-deep carbonate reservoirs have shown great potential in petroleum exploration.
However, prediction of high quality deep and ultra-deep carbonate reservoirs is constrained by understanding of the mech-
anism of carbonate dissolution/precipitation. The study on this process could provide insight into the pore development
mechanism of petroleum reservoir space. In this study,we conducted dissolution-precipitation experiments simulating sur-
face to deep burial environments. The effects of temperature , pressure , water-rock ratio and dissolved ions on the carbon-
ate dissolution-precipitation process were investigated under conditions from normal temperature and pressure to high tem-
perature and pressure ( ~200 °C ~70 MPa) with a series of petrographic and geochemical analytical methods. The re-
sults show that the dissolution window curve occurs between 75 ~ 150 “C in the open system,and 120 ~ 175 °C in the
semi-open system. In the open system with 0.3 % CO, solution, the dissolution capacity of calcite is significantly higher
than that of do lomite , while in the semi-open system with 0.3 % CO, solution, dolomitic limestone has the highest disso-
lution capacity. In the open system with diluted H,SO, solution, the dissolution capacity of dolostone surpasses that of
limestone when the temperature is over 175 °C due to surface-complexation processes of sulfide and cation.
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Table 1 Samples and mineral components
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S4 BRE UNGESEP S| 72.0 18.9 3.5 — 5.6
S5 M B LAGEE S0L ] — 94. 1 2.2 1.2 2.5
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Microscopic characteristics of Ordovician carbonate samples in Ordos Basin
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Fig. 2 Mass loss from carbonate dissolution vs.

temperature in the open system

2.1 AEMERBBMEEITLE

2. 1.1 JFAR R R R AY AR B 3 s AR R

RNEAR N 0.3% CO, B, IR 35 ~
200 C, & 3 Fi B2 IR 25 AR 4k, PR BEK A ol
1230, WARGEE N 1 mL/min, XF H AR 5 G T3
e JRERTFH A Haa (B 2) . FER
R B LT, ST R AY R H  l rE
FERO N b g AR B R Y B 35 ~ 150 C,
T IRATATRE R MURAE 35 ~ 100 °C HR4: I FF 9135 5 i
{H,100 °C ZJ5 222 T B, ¥ bl e H BRAE 100 C .
A FREEERAE 35 ~ 125 C 454k I FH ik (Y
125 CZ 5 2218 I, i s g e 125 C, A=
ATV b WA X e HE B G, X T AR Ak )
BN o T AT IV Tl AR (R 1 S A bR R il
WEAE R 2 £ DA 25 UL e AR BE T, O 41 7%
PhEE BT A S . A 1 o, Witk JTik
KRR 30 ~ 165 C HY L5045 AL F WA B R 7 1k R
HEmTHEA.

2.1.2 RBRHAFAAR R R B A L8R SRR

() B T A 2R X B KA HE o 1 s 1, ARk
AR ER 5 BE R A SE 8 R ST, RO AA S 0.3%
CO, ¥, Wi AR > 0 mL/min, S B it 35 ~
200 °C, I A EE [ 2B A2 1

XA FE AR IR R IR G = BUKCA (1
VA T AR 5 18 5 7R AT o AR PR et R A S 6 il Y T A
M H = bR, KA R E o B R A 35 ~

0250

= Ji W FRAE

R /%

35 75 100 120 150 175 200

HE/C
3 HRPETF O R A K
sl IR 3 R

Fig.3 Mass loss from carbonate dissolution vs.

temperature in the semi-open system
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temperature in diluted H,SO, solution
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