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Experimental study on enhancing oil recovery of tight reservoirs
through CO,-C,H; huff and puff
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Abstract: CO, injection has become one of the most important methods of enhanced oil recovery in tight reservoirs, but some hy-
drocarbon gases have more viscosity-reducing and miscibility on oil compared to pure CO,. Therefore, this article studied the satura-
tion pressure and viscosity changes of oil with CO, and composite gas (CO, and C,H,) by PVT experiments at high-temperature and
high-pressure and revealed the percentage of producing oil with different gases, huff and puff pressures, and rounds by core huff
and puff experiments at high-temperature and high-pressure. The results show that the C,H, in the composite gas enhances the gas
and liquid miscibility, improves the CO, viscosity reduction and dissolution ability, and significantly increases the fluidity of oil.
With the increase of C,H; mole fraction in the composite gas, the saturation pressure of oil increases by 26.54% from 14.24 MPa to
18.02 MPa, and the viscosity of crude oil decreases from 23.68 mPa-s to 8.76 mPa-s. Under different huff and puff pressures, the
oil recoveries of composite gas (CO, and C,H,) are better than that of pure CO,, and the increase of recovery near the minimum

miscibility pressure is higher than under other huff and puff pressures. The percentage of producing oil by composite gases is higher
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than that of pure CO, in the pores of 0.0001-0.001 pm and 0.01-1 pm.

Key words: tight reservoir; saturation pressure ; viscosity ; core experiment; nuclear magnetic resonance (NMR)
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Table2 Basic core data

g K JE/em HAE/em TH/g
1# 5.22 2.56 54.12
2# 5.26 2.56 52.02
3# 5.35 2.56 59.21
4# 5.22 2.56 55.02
S# 6.12 2.56 53.19
o# 5.42 2.56 54.36
T# 5.24 2.56 56.68
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Fig.l1 High-temperature and high-pressure PVT
experimental setup
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Fig.2 High-temperature and high-pressure viscosity
experimental setup
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Fig.3 High-temperature and high-pressure core huff and
puff experimental setup
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Fig.4 Core pore characteristics
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Fig.5 Saturation pressures of oil during gas injection
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Fig.7 Results of core experiments under CO, huff and puff
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Fig.8 Results of core experiments under CO,-C,H,
huff and puff
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Fig.9 Oil recoveries under different gas huff and puff
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Fig.12  Oil recoveries of different pores under huff and puff
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