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Experimental study on enhancing shale oil recovery
by supercritical CO,/H,O mixture huff and puff
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Abstract: Aiming at the problem of low oil recovery in shale reservoir with primary depletion development after fracturing,
an experimental method of supercritical CO,/H,0 mixture huff and huff to enhance shale oil recovery was proposed based
on the low porosity and ultra~low permeability of shale reservoir. In this paper, the effect of supercritical CO,/H,0 mixture
on huffing and puffing shale oil was evaluated by indoor self—designed core experiment , during which the influence of injec-
tion medium, soaking time , injection pressure and huff and puff cycles on enhanced oil recovery (EOR ) was studied. At the
same time, the producing ratio of oil in different pores by supercritical CO,/H,0 mixture was determined by nuclear magnet-
ic resonance technology. The results show that the supercritical CO,/H,0 mixture huff and huff can effectively enhance
shale oil recovery. The soaking time has a great influence on EOR in shale cores with poor porosity and permeability. The
injection pressure is closely related to the diffusion rates and flow capacity of the supercritical CO,/H,0 mixture,and the in-
crement of enhancing oil recovery under miscible conditions is significant. The producing ratio of oil in large pores enhanc-
es as the the huff and huff cycle increases, but it is not possible to produce more oil in small pores by increasing huff and
puff cycles.
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Tablel Basic parameters of cores
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Table2 Experiment of supercritical CO,/H,0 mixture huff and puff
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Fig.1 Schematic diagram of huff and puff
experimental device process
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Fig.2  Variations of shale oil recoveries and CO, storage rates
with different injection media
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Table3  Pressure variation of core system during soaking

with different injection media MPa
A WIRA T WK RAAD AR 4R
T MES RIS MRS SES RS
A Co, 20.56 7.42 12.10 9.94 1102
i F COL/H,0
B COMO 048 446 1125 946 10345

AV

AN [R] 3 A A RS T, 3% 20 A (& 3) 1]
AL B RO FE AN PR S T Y T35 53 A R
AR () XU TR 285, T DR AT 2 252, D Tl A R 40 TR A
TRALBR . M 4E 7,185 53 A1 h LB KNl 43 7 i
A0 P L BRI 0 R /N L B O oz 5t T4 ] Ay
0.01~1 ms ) AR AL B O 1 5t 75 B5F [ 47 1~1 000 ms ) .
HI A Co, I A CO/H,0 IR AR E G 7,1
A3 F L BROG I A R EE R BE E TT i L
BT I P i B AR A3 /DN, BB AN [R) 1 A Ak 5
B RALBR P A s i 2 . AR TRE A
J53 T A [ L R 2 AL A ik 3y IR B2 (BT 4) AT, i
FECO BT, /N LR SRS 2 | 3 R R il

1600

1200

2 800

|
=

400 -

0 1 1 1 1 L J
0.01 0.1 1 10 100 1000 10000

b T4 ]/ ms
— Bl FFCOAF M HT — i FCO./ H, O £ I 74 17 - Hif
— @l FCO MG — i F+CO,/ H,OM & it fh 7 ik J5
3 AEEANNREMREGELIES
Fig.3 Distribution of T, profiles before and after huff and

puff with different injection media
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Fig.4  Huff and puff producing ratios in different pores

with different injection media
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Fig.5 Variations of shale oil recoveries and CO, storage

rates under different soaking time
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Table4  Pressure variation of core system under
different soaking time
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1 20.43 3.85 12.27 5.89 9.08
3 20.48 4.46 11.23 9.46 10.345
5 20.61 4.4 10.43 10.58 10.505
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Fig.6  Distribution of 7, profiles before and after huff and puff
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Fig.7 Huff and puff producing ratios of supercritical CO,/H,0
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Table5 Pressure variation of core systems under different
injection pressures MPa

EA BURAL WK READ BZER BER
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15 15.07 0.42 9.49 4.49 6.99
20 20.48 4.46 11.23 9.46 10.345
25 24.41 5.02 12.38 10.36 11.37
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Table6  Pressure variation of core system during soaking under

different huff and puff cycles MPa
ik WIRAL WFIRK RAEAD EAK B4R
B wsIEdr sIES IR IR EIRT
1 20.50 2.98 14.02 5.16 9.59
2 20.40 6.61 17.74 8.72 13.23
3 20.52 19.05 17.59 16.64 17.12
4 20.53 19.81 18.61 18.43 18.52
5 20.48 20.15 20.34 20.38 20.36
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