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Microbial plugging and community distribution of indigenous thermophilic
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Abstract: The present paper studied the community distribution of indigenous microbes and interactions between activated indigenous
microbes and porous media by means of physical simulations and molecular microbiology under simulated reservoir conditions (65C ,
11MPa), and aimed at providing a basis for the field application of the microbial enhanced oil recovery in high-temperature reser-
voirs. The study showed that the permeability of porous media declined from 1. 64 um’ to 1. 01 pm” as indigenous microbes were acti-
vated, both porous media and the oil-water interface showed an obvious interception of cells, and the cell concentration in the pro-
duced liquid by 2 PV flooding decreased from 10" cells/mlL to 10° cells/ml., while the total concentration of microbes in porous media
was 7 X 10% cells/mL. The result of molecular microbiology analysis showed that activated indigenous microbes could metabolize car-
bohydrates, hydrocarbons and fat acids and accumulate in different parts of produced liquids and porous media. Moreover, genera of
methanogenic archaea were the same both in produced liquids and porous media, while types of bacterial communities in porous media
were abundant (more than 20 thermophilic genera) and their diversity was higher than that in produced liquids. These differences
could help the field identification of microbial communities within reservoirs through produced liquids and provide a basis for enhan-
cing the pertinence of microbial plugging in reservoirs,

Key words: high-temperature reservoir; microbial enhanced oil recovery; indigenous microbe; physical simulation; microbial plug-

ging; community structure
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Fig. 1 Effect of activated indigenous microbe

on water permeability in core samples
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Fig.2 Cell concentration of produced water after activation in situ
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Fig.3 Cell concentration in porous medium of cores
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Fig.4 Relation between cell concentration of produced

liquid and injected volume
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Table 1 Sequencing results of bacteria community

in core samples

GUOS6442.1 Achromobacter sp. 100 99
NR_026397. 1. Thermoanaerobacter mathranii 100 99
NR_024688. 1 Thermacetogenium phaewm 98 96
FJ796691. 1 Firmicutes bacterium Pl 98
FI802199. 1 Denitrifyving bacterium 100 90
GU339261. 1 Exiguobacterium 100 99
AY684086. 1 Thermoanaerobacteriaceae 100 95
FI796698. 1 Clostridium sp. 100 98
AB450762.1 Caldicoprobacter oshimai a7 99
FJ968635. 1 Arcobacter sp. 99 98
EF198252. 1 Stenotrophomonas sp. 100 99
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proteolyticus
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EU563362 Thermoanaerobacterium
o 223302,

; 100} 99
thermosaccharol yticum

EU031439.
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Pelotomaculum
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Fig.5 Denaturing gradient gel electrophoresis of microbe

in core and produced water
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