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Dynamic imbibition characteristics between fractures and matrix
in tight sandstone reservoirs and main controlling factors
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Abstract: Taking Chang8 reservoir in A83 area of Ordos Basin as the research object, a core displacement experiment
based on the online scanning of nuclear magnetic resonance (NMR )was performed to explore the method of enhanced oil re-
covery (EOR )in tight sandstone reservoirs and solve the problem of low production of matrix during water flooding. Specifi-
cally, the process of dynamic imbibition between fractures and matrix in water flooding was simulated ; the recovery of three
types of pores was quantitatively evaluated regarding pore scale, and four factors affecting imbibition efficiency were ana-
lyzed. The results show that the process of dynamic imbibition of water flooding can be divided into three stages, i.e., the
stage of a rapid rise of recovery of the macropores under the displacement effect, the stage of a slow rise of recovery of the
micropores under the imbibition effect, and the stage of basically reaching dynamic imbibition balance. In the process of im-
bibition, the recovery of micropores registers the largest, which is the main contributor to total recovery, and the recovery of
the mesopores, flow channels connecting the micropores and the macropores, registers the smallest. To sum up, the whole
process of dynamic imbibition is like an organism. For the maximization of the total recovery rate, it is necessary to control
the injection rate(0.1 mL/min) , surfactant concentration(0.05% ) , and soaking time (accounting for 75% of the total ). In ad-
dition, we should make the best use of the two oil recovery methods of the imbibition and displacement to ensure that the re-
covery of the micropores and macropores is increased as much as possible.
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Tablel Basic physical property parameters
of experimental cores

HOKE HiREY B BE ok IS

45 mm omm F/% RmD  WRIE/%  2FEEum
1# 5021 2511 1462 046  82.65 0.45
24 5038 2506 13.15 052  84.82 0.57
3% 5023 2509 1356 044  80.75 0.33
4# 5030 2513 1348 042 8145 0.38
S# 5023 2501 1428 051 85.13 0.81
6# 50.19 2505 1515 048 8526 0.64
7# 5034 2511 1434 045 83.41 0.42
8#  50.16 2506 13.68 038  81.24 0.35
o# 5024 2502 1427 046  83.61 0.58
10# 5033 2509 1521 052 8642 0.76
11# 5018 2510 1508 041 82.33 0.46
12# 5031 2504 1495 512 8752 0.83
13% 5028 2502 1652 3044 9034 1.57
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Fig.1 Comparison of pore radius distribution of cores with

three different permeability
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Fig.2  Experimental flow of dynamic imbibition
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Fig.3  Overlapping diagram between T, spectra after conversion
and pore radius distribution of cores with three
different permeability
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Fig.4 Variation of T, spectrum distribution and recovery of different pores with time in dynamic imbibition process of core1#
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Fig.5 Effect of core permeability on recovery of various pores
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