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Table 1  Analytical results of differentoil

Sample groups before and after degradation
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Table 2 GC parameters of different oil samples
before and after bacteria degradation
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Simul ated Experiment Research on Oil Biodegradation in Sand Reservoir

Chen Chuanping Mei Bowen Yi Shaojing Wang Dahua
Jing Diwei and Zhang Chunming

(Janghan Petroleum Institute, Hubei, Shashi 434102)
Abstract

Heavy oils are widely distributed in many oil and gas fields. Most of them are shallow reservoirs.
One of the heavy oil origins is aerobic biodegradation, a major process which affected crude oil in reser—
voirs. In this paper the experiment of crude oil aerobic biodegradation has been carried out under 30C
constant temperature and in aqueous solution containing nutritional elements by simulating sand and
gravel reservoir condition in Lengdong—Leija zone, Liaohe Oil Field. The regular oils used for experimen—
tal samples were taken from the zone.

The results show that the chemical compositions of oil samples have been changed considerably after
biodegradation, in which the contents of saturated hydrocarbons group decreaseds but both the contents
of asphalt group and non-hydrocarbons group increase. In GC graphs of saturated hydrocarbons in oil
samples, n-alkanes decrease gradually with experimental days to almost disappeared. The feature ab—
sorbed peaks of alkanes in IR graphs weakens but that of oxygen—containing polarradicals strengthens.
Comparation between the oil samples underg one 60 days biodegradation with two heavy oils taken from
the same zone, their of groups and GC graphs of saturated hydrocarbons are very similar, which indi-
cates that one of the origins of heavy oils in Liaohe oil field was the result of oil biodegradation. This de—
duction is in accordance with the geologic background of shallow reservoirin Liaohe in which fresh water
was injected and formation water moved actively. As for aqueous solutions, the pH values decreases and
several organic acids have been detected in them with isotachophoresis (ITP). These show that hydro-
carbons in oil were partially changed into some soluble acidity substances containing oxygen atoms dur—
ing the metabolism of bacteria. It is notable that the soluble acidity substances could react with minerals
in sand reservoir in formation water media under lower pH values, so the property of reservoir altered,
which is helpful foryexplaining the phenomenon of sand-stone becoming loose in reservoir.

Furthermore, the kinetics of biodegradation is probed preliminarly through the experiment. The or—
der of biodegradation on different compounds in saturated hydrocarbons is known to be

Short Chain n-alkanes> Long Chain n-alkanes> i-alkanes> cyclealkanes.

But when the concentrations of the compounds change greatly, the order will be reversed.

Key Words biodegradation aerobic bacteria aeavy oil saturated hydrocarbons qrganic acids ki-

netics



