Journal of Oil and Gas Technology A il KRS 2R, 2018, 40(4), 36-40 Hans Xl
Published Online August 2018 in Hans. http://www.hanspub.org/journal/jogt

https://doi.org/10.12677/jogt.2018.404091

Solubility of COz in Crude Oil and High
Salinity Formation Water System

Ruiming Zhao!, Xiaoyu Zhang!, Na Wang?!, Dan Wang!, Maolei Cui?

'Research Institute of Exploration and Produciton, Northwest Qilfield Company, SINOPEC, Urumgi Xinjiang
’Research Institute of Petroleum Exploration and Development, SINOPEC, Beijing

Email: zhaorm2008@163.com

Received: May 22”d, 2017; accepted: Jun. 14th, 2018; published: Aug. 15th, 2018

Abstract

The dissolution and distribution of CO;-crude oil was a key parameter in the evaluation of CO:
flooding in a strong and bottom water reservoir with deep and high salinity. The solubility of CO;
in the presence of high salinity formation water, crude oil and unsaturated oil-water system was
tested at 115°C and 49.5 MPa by using a self-developed high temperature and high pressure CO;
solubility measurement device. The experimental results show that the formation water dissolved
CO2 gas amount is 28.6 m3/m3, and the ability of CO; to dissolve the compound crude oil is about
150 m3/m3. Under the condition of the oil/water volume ratio of 1:1, the partition coefficient of
the injected CO: in the oil and water is about 10.1.
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Figure 1. The schematic diagram of experimental device
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Table 1. The analysis of formation water used in experiments

= 1. ARk DR

BT BEIR B/ (mg L)
J=0A FEE(grem™)  pHAE  ETILEE/(10* mgL™)
cr SO HCO, r c Mg

=BR 1.15 5.476 21.6949 130,130 200 174.79 6 11,195.5 1151.48

Table 2. The analysis of compound crude oil

2. ERRMSTE

FARREG RIGESMPa RIGIRE/C UM/ mT)  EERSYL 20T (gem ™) R IE 1T B/ (mPas)

JHi5EK PVT 49.5 120 135 1.294 0.9167 3.04

e PRI o 495 120 125 1.250 0.9220 332
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Figure 2. The distribution curve of cumulative liquid production-gas-liquid ratio
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PRI FE LA S A A K AG I CO, ARSI HhJZ /K- F1 CO, e FUm A &b CO, R it I
HJZ K CO, R FERTINIE 3 AR 47 o

1) ’Eﬁﬂ%iﬂaﬁ%wﬂatmﬂhﬁ 7 110°C. 50 MPa ZA4F R ECHI R HFE &, PP 2 f5 AR 1R
W ELAE 120~130 m*/m® Z 18], “P-¥1M 125 m¥/

2) MEMIF CO, Bt )<tk BE /Tﬂztzékﬁ%ﬁ%@:ﬁﬁmﬂathuﬂJm, ] B% 5 min i 5%
—IRFER BT SE, PRI E(CO, + KA N 275 mL/mL (& 3), Kk CO, 75 & fic J5 i (1 5 i &
N 150 mL/mL.

3) M CO, 7E L i-Hh 2 KR R P IV RS o #IRHK G 121, BHbZEKEN BT CO, FIE L
JE 3t (U A B A AR A i S AR R, Bk AR E IS 1S CO, TE/K i BV R 28T 34E 14.8 mL/mL. J&
JATHLZE KR R TN HUZ K CO, iR WL 3.
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Figure 3. The relationship curve of gas-oil ratio of compound crude oil with saturated CO,
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Table 3. The CO, solubility in crude oil and formation water system

= 3. FEamMtEKERTHEKP CO, BiEER

HiE/mL BB mLmL ™) | 2 E/mL BRI mL-mL ) | iR E/mL BRI L (mL mL ™)
5.0 12.5 25.5 14.3 452 14.7
10.2 14.2 30.6 14.5 51.0 14.6
15.3 14.3 353 14.5 55.9 14.8
20.3 14.5 41.0 14.6 61.2 14.8
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