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Abstract: [Objective] To understand the field of microbial oil displacement mechanism,
evaluation standards and its influence factors. [Methods] The growth, migration and distribu-
tion law of microbes during microbial displacement oil were studied based on site tracing
monitoring during field microbial displacement oil and the physical model experiment in
laboratory. [Results] The results show that the exogenous microbes injected from water injec-
tion well can grow and reproduce well in oil reservoir, and the injected nutrient solution is also
capable of activating indigenous microbes, but the microbes concentration in produced fluid is
lower 1-2 orders of magnitude than injected microbes concentration due to the formation
permeability and nutrient concentration. Because of the rapid glucose degradation and the mi-
crobes filtration and adsorption by formation, the amount of microbes stay near the wellbore
and only part of them can be produced from the corresponding oil well. Moreover, the migra-
tion rate of microbes is slower than nutrition. [Conclusion] The formation permeability and
the nutrient concentration of output liquid are the two key factors on microbial quantity. The
microbes concentration in produced fluid is difficult to exceed 10° cells/mL on site. The results
of the study have a great significance for the development and application of microbial dis-
placement oil technology.
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Table 1 Parameters of testing cores

FLBR AR LB Bk £ SRR A H
Pore volume (mL) Porosity (%) Permeability (um?) The mixture ratio of quartz sand (80:120:200 mesh)
1* 69.1 21.0 0.485 5:4:1
2* 68.4 20.5 0.468 5:4:1
3* 67.2 20.1 0.455 5:4:1
4* 62.5 18.9 0.145 6:3:1
5% 72.8 22.1 0.984 2:2:1
6" 78.5 23.9 1.500 1:2:3
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Fig.1 The concentration curve of the microbes in microbial displacement process

Wil 3. 5. 7: KEK; 2, 4, 6: EABMEY LE TR

Note: 1, 3, 5 and 7: The water flooding; 2, 4 and 6: Injected microbes and nutrient solution.
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Fig. 2 The DGGE analysis of produced fluid

TE: LC 1 JH it AR HA5TE; 51-23, 51-34, 51-35, 51-45 Fil
51-73 7 R TR 5 T

Note: LC and JH represent the injected target microbes; the

51-23, 51-34, 51-35, 51-45 and 51-73 represent the mixed mi-
crobes in production fluid.
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Fig. 3 The concentration changes of microbes and phosphate in microbial displacement process

Microbes concentration
(x107 cells/mL)
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Injection of PV number

4 MEMHEEYRIKRTEPHOTRER
Fig. 4 The quantity changes of microbes in physical simulation flooding process
TE: & BRI TEROELEIK; A T 0.5 PV B BUZE+E TR UK, m: TEA 0.5 PV BRI BLZE+IKIK.
Note: #: Nutrients solution+Bacteria liquid displacement; A: 0.5 PV block of bacteria liquid+Nutrients solution displacement; m:
0.5 PV block of bacteria liquid+Water flooding.
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Fig. 5 The quantity changes and distribution of microbes during MEOR
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