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A Feasibility Study of CO; and Associated Gas Mixture Flooding in High
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Abstract: The Shanshan Block in the Tuha Oilfield has entered a high-water-cut development stage, limiting additional oil
recovery by waterflooding, it is imperative to explore novel EOR technologies. Although CO, flooding is proven effective by
reseaches home and abord, but it is highly costly for Shanshan Block due to the lack of CO, resources. This study examines
mixing hydrocarbon-associated gas with CO, to reduce injection expenses. Minimum miscibility pressures were tested using
crude oil, cores, and associated gas in Shanshan Block. Under high temperature and pressure, cores were waterflooded and then
displaced with gas mixtures at varying CO, concentrations, tracked by nuclear magnetic resonance and computed tomography.
Results show that miscibility occurs above 43% CO, content. At approximately 50% CO,, displacement performance is com-
parable to pure CO, flooding and surpasses pure associated gas, Microscopic analysis reveals that the hybrid CO,-associated
gas flooding effectively mobilizes remaining oil at the pore scale, demonstrating economic feasibility and technical efficacy.
Hence, it offers a promising method for Shanshan Block.
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Tab.1 Basic physical properties of the experimental core

HSHT AU R/om #i Kiom BIER/mD JLIE%

SBS13 2.466 7.588 17.04 11.93
SBS23 2.467 8.055 23.79 12.12
SBS24 2.467 8.366 17.70 11.58
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Tab.2 The composition of associated gas components in Well S14-7

Aoy /% H45y /%
Co, 0.08 nCy 3.44
N, 2.10 iCs 135
C 65.72 nCs 0.88
G 11.80 Ce 0.47
G 9.81 Cre 0.21
iCy 4.14

SEBG T B JZ K A AR EE 55 000 mg/L (5 fk
BV, T TR AT SR KA A R R 5125260,
DAL I A 1 AR AR B T 3505 S AR B A e
FTHAR , AT T2 i AR AR FL B N B S AR R AE
22 KWHE
2.2.1 YIAESEE

SRR E S14-7 HAY I, A CO, Fiff:
ARIRAAR, FHRAETRARSRIM S0 . SC50 FH
PRI -5 AR AR P b 2 < L 197.9 m3/m?
ST 32 AR COy & T R R
BESEAERT LR, #E TAFE CO,y X b
) MMP., 4145 sS85 B uE 1 frs . Se i
Ruska PVT-3000 75 & 414 52 56 2% 5 H T 1o 2 i vk
Be i, SYS—IIT 2 2% 8 i i PR AH 9K B R 40 H T4 4
TRAHIRE S0, P B 1 e g AR R 35k 70 MPa,
i TARIREE A 120 °C,



k)

%33 RAE, F HAKER CO, Fotd & A RA IR TATHAT A 01

SYS-T1% it =il
% 1 PHIRE R 5;

Igpﬁ
ll'iill

|
\1;@4\\ I“ﬂ ‘{5*[-. .
& | WA B
i

Ruska PVT-3000
LB

Bl AEXRKETEE

Fig.1 The slim tube experiment device
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Tab.3 Parameters of the slim tube experiment

KJE/dm EHE/em WEER/om? 4EE/em® BERD fLEEFom® AHBIEEF/em® 10 BSEIE /em?
125.1 0.46 0.16 206.10 53 76.00 3.67 2.24

2.2.2 (ELHE SR TELR IR LA AN 2 FoR , 2R
R RFE LI I H R S KO A B Bt CO, 5 MARTEL AT E | vh IRl | R A ke B
PEAERIRA IR moR ORI IIATYE, PR T Mk atiedide  BURIR M0 B R R A &

JEZATF T /K BREFE S IR TE LR S5 £S5
A% !
TEREEARAY
I$D£ SRR
¥ i
N LS8
N o B

BN TR
FAmES

ﬁ a2 7
DK st

B2 ALEELREKE
Fig.2 The device for the online displacement experiment
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Tab.4 Parameters of the online displacement experiment
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Fig. 3 The experimental results of the slim tube of the mixture of CO, and associated gas at different content
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content after gas flooding compared with water flooding
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Fig. 10 The recovery degree of gas flooding
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