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Solubility of CO, in crude oil and high-salinity formation

water under high temperature and high pressure .

Taking the Triassic reservoirs in a certain area of Tahe oilfield as an example

Wang Dan', Zhao Ruiming', Cui Maolei’, Zhang Xiaoyu', Wang Na'

(1. Research Institute of Exploration & Production, SINOPEC Northwest Company, Urumgi, Xinjiang 830011, China;
2.SINOPEC Petroleum Exploration & Production Research Institute, Beijing 100083, China)

Abstract; The solubility of CO, in the presence of high-salinity formation water, crude oil and unsaturated oil—

water system was tested at 110 °C and 50 MPa by using a self-developed high temperature and high pressure CO,

solubility measurement device. The experimental results showed that the formation water dissolved carbon dioxide

gas amount of 26.5 m’/m’, and that of compound crude oil was about 134 m’/m’. When the oil/water volume

ratio was 1 :

1, the partition coefficient of injected CO, in oil and water was about 9.23.
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Table 1 Main performance parameters of experiment device
HF B ES/MPa R S1KEEE/MPa LR/ C TRAEREREC VAT A SRR
o5 T e FE R 2% 70 0.1 0.2
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Fig.1

Schematic diagram of experiment device
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Table 2 Formation water analysis of Triassic lower oil formation in well A938H mg/L

FAEH I cl- HCO* Ca® Mg S0% Br~ - K*+Na* PEN Ay
2009-10-21 129 433.3 66.7 11 526.4 865.8 300.0 160.0 8.0 69 247.2 211 607.4
2010-08-22 130 745.3 64.1 11 599.9 1429.4 300.0 200.0 16.0 68 946.3 213 301.0
2011-06-11 130 898.4 89.1 11 482.6 1431.4 100.0 240.0 10.0 69 090.2 213 341.7
2011-10-31 130 914.7 125.4 11 614.8 1367.4 200.0 80.0 6.0 69 131.8 213 377.4
2012-12-16 129 476.9 52.1 10 887.9 2129.4 250.0 180.0 16.0 67 587.7 210 553.9
2013-07-16 132 846.0 36.4 11 385.2 1230.2 100.0 60.0 8.0 70 825.9 216 473.5
2014-11-23 129 523.7 90.2 9 198.7 3299.1 500.0 200.0 10.0 67 476.6 210 253.2
2015-01-10 131 499.7 113.0 12 686.9 1034.2 200.0 120.0 8.0 68 906.9 214 512.2
2015-07-05 129 357.1 105.0 11 657.3 2 288.6 200.0 160.0 4.0 66 322.1 210 041.5
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Table 3 Crude oil analysis of Triassic lower oil formation in well A959H
TREH HR/ R/ BE i/ AVEVAREE S VRS VAR ARt VAR )1 VA SN
i (g+em™) (mm?-s!) C C C (mg-LY % % C mL
2015-03-28 0.925 180.78 -10 42 70 64.4 1.57 5.83 90.3 29
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Table 4 Analysis of natural gas composition in well A959

. ke, ¥t/ Wk STk ETk/ G/ TAEMER/ AR
R E % % % % % @ N g s
2015-03-28  88.11  3.82 1.9 0.43 0.79 0.59  3.91 0.36 0.64
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Fig.2 Schematic diagram of CO, solubility test of formation water at 110 °C and 50 MPa
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Fig.3 Cumulative liquid production vs.
gas/ liquid ratio distribution
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Fig.4 Gas/oil ratio curve of compound crude oil
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Fig.5 Gas/oil ratio curve of compound
crude oil with saturated CO,
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Fig.6  Solubility curve of CO, in formation
water in mixed system
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