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Fig.1 Changes in degraded organic matter through anaerobia with depth
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Fig.2 Structure of several unsaturated fatty acids'
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Table 1 Separated L-amino acids from protein hydrolysate
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Table 2 Separated out L-amino acids from protein!'*?"

LS Toawx  Tow  PHo SPEAFEE
Mec. jannaschii 100 85 5.0 1983
M. thanothermus fervidus 97 60 7.7 1985
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M. thermolithotrophicus 91 65 7.0 1982
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Methanogenium thermophilicum 110 75 7.0 1982
Methanoturix thermoacetophila 65 7.4 1984
Methanopyrus kandleri 98 6.5 1991
Methanathermus ferridus 96 83 6.5 1981

Methanobacterium thermoautotrophicum 75 65 7.4 1972
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Fig.4 Formation of petroleum and natural gas from microbial activity
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Generation of Petroleum and Natural Gas in the Transformation of Organic
Matter by Microbia at Different Evolution Stages

HUI RongYao|, DING AnNa

Key Laboratory of Petroleum Resources, Gansu Province/Key Laboratory of Petroleum Resources Research, Chinese Academy of Sciences,
Lanzhou, 730000, China

Abstract; Petroleum is produced through biogeological action. Oil generation follows regularity in the deposition of
marine or terrestrial facies. The composition and structure of the organic matter exert an influence on the formation of
petroleum and natural gas in sediments. For example, materials that easily dissolve in water and have low molecular
weight, join with simple compounds in the petroleum formation first. Source materials of lower-maturation oils mainly
include algae, low aquatic organisms, low plants, and twigs, leaves, fruits, etc. from terrestrial plants. Their compo-
sitions mainly consist of carbohydrates, starch, hemicelluloses, chlorophyll, etc., as well as the short chain and easi-
ly dissolved fatty acids and proteins. Microbia mainly include amylolytic bacteria, carbohydrate-splitting bacteria hy-
drogen-producing bacteria, and others.

The organic matter of mature oils mainly originates from the lopoid and protein in organisms and algae, or from
the carbohydrates in terrestrial organic matter, in which fat-decomposing bacteria, protelytic bacteria, H,-producing
bacteria, etc. grow. In the early stages, fatty acids cannot be dissolved in water. Only when no other superior carbon
materials existed in the environment could the microbia grow by using and decomposing lipoids. Fatty acid takes the
linear bonding of carbon and hydrogen as the dominant structure within the carboxyl group. Oxygen-containing groups
are eliminated, and petroleum can be generated in great quantity. Amino acids are also mainly straight chain struc-
tures , and eliminated end carboxyl groups might form hydrocarbons. Fatty acids and protein are transformed to petrole-
um at the same time, and therefore, the high peak of the generated oil is formed. Source rocks containing abundant
organisms are excellent hydrocarbon-generating materials.

Thermophile and superthermophilic methanogens subsist at high evolutional stages with great quantity. Their
methane-generating model is H,+CO,. Cellulose, xylem, high polymers, and others from terrestrial plants were de-
graded at the mature stage with difficulty, and yet they might be decomposed and provide carbon for forming CO, at a
high evolutional stage.

Microbia degrade organic matter to form petroleum and natural gas. Not only is there a successively settled basin,
but also abundant organic matter from source rocks, and oil-generation might take place, which will require the degra-
dation of original materials, elimination of oxygen-containing group, H2-producing bacteria to generate hydrogen H2-
expending bacteria to use hydrogen, and other processes, which is more complicated than natural gas formation. Natu-
ral gas might be formed at a depth of 10 m in Quaternary reserves, but oil reserves need to be buried below 1 000 m
depth within Tertiary strata for formation to occur.

Key words: biodegradation; organic matter evolution; oil and gas generation



