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Using gas chromatographic fingerprint technique to identify
combustion state during fire flooding: A case study of Du66 Block

YAN Hongxing, YANG Junyin, LIU Jialin, JIANG Wenrui, YANG Pengcheng, SUN Qian

(Exploration and Development Research Institute , Liaohe Oilfield Company ,
PetroChina , Panjin City , Liaoning Province , 124010, China)

Abstract: To understand the underground combustion state during the fire flooding development of Du66 Block, we worked
out a new method to identify the combustion state during fire flooding. Three production wells were selected to carry out the
follow—up monitoring of crude oil and tail gas for five years. The gas chromatographic fingerprint technique of crude oil and
the multi-dimensional gas chromatographic technique of tail gas were used to study the fingerprint characteristics and pa-
rameters of crude oil and tail gas of high—temperature oxidation during fire flooding in the production field. The results
show that the chromatographic fingerprint of n—alkanes of crude oil is featured by forward main peak carbon, higher light—
to—heavy ratio, increased content of light hydrocarbons, isoparaffins,, and n—alkanes after high—temperature oxidation in the
fire flooding production site. The chromatographic fingerprint of isoprenoid hydrocarbons shows reduced Ph/nC,, and Pr/
nC ;s the content of iC,, is nearly the same as or less than that of nC,y. Oxygen conversion, apparent hydrogen—to—carbon
atomic ratio, and carbon—dioxide content in tail gas are effective parameters for the high—temperature oxidation of fire flood-
ing.In addition, cracked components such as olefins and hydrogen appear in the multi—dimensional chromatographic finger-
print of tail gas.
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Fig.1  Follow—up monitoring well pattern during fire—flooding

of Du66 Block
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Fig.2  Chromatographic fingerprints of n—alkanes in fire-flooded crude oil
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Fig.5 Multi-dimensional chromatographic fingerprints of tail gas produced after high—temperature oxidation during fire flooding
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