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Abstract The interactions between carbonate and H,S saturated acid fluid at various temperatures and pressures
in-situ conditions were simulated using hydrothermal diamond-anvil cell equipment combined with Raman
spectroscopy. The heating process is from room temperature to 230°C and then the system is cooled to room
temperature again. Experimental results clearly demonstrate that carbonate minerals present much precipitation
from room temperature to 140°C and little precipitation from 140°C to 230°C. Carbonate trends to precipitate with
the increase of temperature and pressure, and dolomite is more stable than calcite and limestone. But in the cooling
process carbonate suffers from little dissolution. So in the burial process, carbonate trends to precipitate, and the
rapid closed burial and slow uplift process is beneficial to form high quality reservoirs in the deep closed condition.
Fault and magmatic hydrothermal activities may break the closed system, which needs further study.
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Fig. 1 Burial and thermal history for marine carbonate of
Changxing and Feixianguan Formations in north-
eastern Sichuan Basin (modified from Ref. [33])
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Fig. 2 Schematic diagram of in-situ simulation HDAC device and internal structure of DAC
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Table 2 Temperature and representative depth
of different experimental point
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Fig. 3 In-situ microscopic observation of interaction between calcite and H,S
acid fluid at different high temperature and high pressure
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Fig. 4 In-situ microscopic observation of interaction between dolomite and H,S
acid fluid at different high temperature and high pressure
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Fig. 5 In-situ microscopic observation of interaction between micrite limestone
and H;,S acid fluid at different high temperature and high pressure
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Fig. 6 In-situ microscopic observation of interaction between fine crystal dolomite
and H»S acid fluid at different high temperature and high pressure
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Fig. 9 Comparison of temperature vs. pressure gradient between experiment and the Northeast Sichuan
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Fig. 10 Photomicrographs and cathodoluminescence photos of oolitic limestone in the Feixianguan Formation
and fine crystal dolomite in the Changxing Formation in northeastern Sichuan Basin
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