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Experimental study on forced imbibition by NMR: A case of
argillaceous dolomite of Qianjiang Formation in Jianghan Basin
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Abstract: The imbibition can improve the crude oil production of unconventional reservoirs by the oil-water displacement.
Currently, the spontaneous imbibition predominates in the experimental research , which simulates the imbibition process in
cores under the capillary force at atmospheric pressure. However, there are fluid pressures during the actual fracturing in
the reservoirs, and the traditional experimental methods cannot reflect the forced imbibition characteristics. Taking the ar-
gillaceous dolomite of Qianjiang Formation of Qianjiang Sag in Jianghan Basin as an example , this paper designed an forced
imbibition experiment based on low field NMR (LF-NMR) technology and studied the imbibition laws at fluid pressures.
The results show that according to the T, pore classification, 98.14%-99.49% of the pores in the shale oil core samples are
the small holes and medium holes, and the medium holes are the main reservoir spaces. Compared with spontaneous imbibi-
tion, the additional fluid pressure makes more use of smaller pores, and the recovery of 5 MPa and 10 MPa forced imbibi-
tion is increased by 24.32% and 62.59% respectively. The imbibition causes fractures on the surface of cores with high clay
content, increases the contact area, and improves the oil-water displacement efficiency. At the same time, the imbibition
can not only improve physical properties but also damage reservoirs.
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Tablel Basic parameters of core samples

Bl VR K TR TR %
5 omoemem e gp ¥ FEAW b
S1 2634.6 5.146 2.488 58.2 18.7 5.8 11.9 5.4

S2  2635.7 5458 2476 554 16.1 8.2 13.1 7.2

S3  2639.9 5648 2486 54.7 176 6.3 12.5 8.9

S4 26429 5342 2484 49.3 142 9.1 23.7 3.7
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Table2 Parameters of experimental fluids at room

temperature and atmospheric pressure

o &EE/ BhIE/ ik 1/
(g-(:m 3) (mPa-s) (mN-+m)
Uz BT 0.83 2.53 26.82
2%KCLI KR 1.12 1.25 72.75
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Fig.2 T, spectrum of saturated kerosene cores
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Table3  Pore types and proportion based on relaxation time
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