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Experimental study on the mobility of Junggar Basin’s Jimsar shale oil
by CO, huff and puff under different temperatures and pressures
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Abstract ;: Micro- and nano-scale pore—throat fissure systems were mainly developed in the Jimsar shale oil reser-
voir of the Junggar Basin with the oil of viscous and difficult to be produced.CO, huff-and-puff is an important
technology to enhance the oil recovery. To understand the mobility law of Jimsar shale oil reservoir under CO, huff
and puff, 45 cores of the Lucaogou Formation in this area were studied in this study.The cores was classified into
dolomitic sandstone, doloarenite and lithic sandstone. The overburden porosity of the reservoir is 2.0%-22.7%,
and the average value is only 11.0%. The average overburden permeability is 0.01X107* wm”, and more than
90% of the samples have permeability lower than 0.1x107 wm®. According to physical property classification,
20 rock samples were further selected and 6 key parameters for low-field NMR measurement were optimized. By
comparing the experimental data of shale oil mercury injection with those of low-field NMR, the linear relation-
ship between T, value and pore radius of shale core was established in logarithmic coordinates.The pore radius
distribution of shale was obtained quantitatively according to the T, spectrum. 9 kinds of CO, huff and puff experi-
ments were carried out under different temperatures and pressures. The analyses of recovery rate, utilization
degree and other indicators show that shale oil in small pores(r<300 nm) is difficult to produce, and the utiliza-
tion degree of shale oil in medium pores (300 nm<r<1 000 nm) and large pores(r>1 000 nm) is relatively
higher, and increases with the increase of temperature and pressure.
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Table 1 Physical property of Jimsar shale oil cores in Junggar Basin

F5 Eaxcn LB/ % BiE%/107 um? || FF5 Fay i LB/ % B5EH /1072 pm?
1 WE=A 9.7 0.011 24 BIEWE 20.8 0.486
2 WE=A 7.9 0.016 25 nEWHE 22.7 0.594
3 WE=A 14.0 0.282 26 nEWE 10.2 0.007
4 WEnA 9.0 0.014 27 mERE 11.0 0.045
5 WE=A 17.3 0.712 28 =B S 7.5 0.947
6 WHEEH 9.7 0.016 29 mIEWE 2.0 0.012
7 WEzA 11.8 0.093 30 =EWA 14.3 0.023
8 WEzA 11.7 0.045 31 P e = 9.9 0.016
9 WE=A 15.4 0.041 32 nEWE 9.1 0.020
10 WEEA 7.2 0.028 33 mERE 7.1 0.028
11 WE A 2.5 0.154 34 nJEWE 7.0 0.015
12 WEEH 9.2 0.020 35 WEzE 10.8 0.402
13 WE=A 10.2 0.056 36 nEWE 9.3 0.017
14 WE=H 4.7 0.031 37 HIBWE 12.9 0.149
15 ®WEaH 7.7 0.016 38 HIEWA 14.5 0.250
16 WHEAH 8.0 0.013 39 HIEWAE 15.0 0.234
17 WEEH 4.9 0.015 40  HEDE 11.8 0.057
18 WHEEH 4.9 0.014 41 HIBWA 15.2 0.298
19 WEEH 6.8 0.018 2 HEWE 16.1 0.298
20 WEEHE 13.0 0.018 43 HEWE 16.0 0.565
21 =EUA 13.9 0.023 4 HEWE 17.1 0.157
22 WEEAE 16.0 0.065 45 HEEE 16.0 0.991
23 WE=A 16.5 0.089

Bl1 LMR-1600 BRI REIEIR 70448
Fig.1 LMRK-1600 low-field NMR analyzer
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Table 2 Parameter optimization of NMR experiment
for Jimsar shale oil cores in Junggar Basin
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Fig.2 Capillary radius distribution of mercury injection and distribution of T, spectrum of Jimsar shale oil cores in Junggar Basin
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Fig.3 Linear relationship between lgr and IgT, of three lithologic cores of Jimsar shale oil in Junggar Basin
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Table 3 Experimental scheme of CO, huff-and-puff in Jimsar shale oil cores
of Junggar Basin under different temperatures and pressures
DM B S S
FEEH g BEF ANRRRA (D), WE R/
% 1073 um? mm o C MPa
7.92 0.028 25.30%68.76 =nJEWE 50 5
FlapERE 9.03 0.020 25.46x49.02 =B 50 10
ENGES 7.16 0.023 25.70%61.58 zEWsE 50 15
5.67 0.018 25.46x46.12 =EWsE 50 20
- 7.67 0.030 25.70x41.20 =B 30 10
= % A R gl
FRAE 5.94 0.031 25.56x52.14 ffﬁgﬁ>z; 70 10
7.50 0.023 25.02x70.10 zEWE 90 10
GG 14.50 0.250 25.14%60.30 WHsH 50 10
ENGiE=RES 11.40 0.038 25.18x67.00 HBWE 50 10
O s JFE )T RS AT B, X2 BT 2 A o e B A
- | TR B P A T 0 B 2 )

; HEEEY R
: Enit(Or-==---5--- 0 :
LA
ARRE— HERE |-

Pl 4 NS R 7 R BE AR SO L CO, AR S50 i 8
Fig.4 Experimental principle of CO, huff-and-puff

in Jimsar shale oil cores of Junggar Basin

K5 MERE R0 RBPR BUR A O CO, FRnESE e s
Fig.5 Experimental device of CO, huff-and-puff
in Jimsar shale oil cores of Junggar Basin
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Fig.6 Effect of temperature on shale oil mobility under CO, huff
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