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TLC—FID to predict viscosity of heavy oil in reservoir

Wang Shuangqing, Sun Weilin, Shen Bin, Wang Lei

(National Research Center for Geoanalysiss Beijing 100037, China)

Abstract: A thin layer chromatography-flame ionization detection (TLC—FID) technique was introduced
in this paper to predict the viscosity of heavy oil in reservoir. The new method was convenient, efficient
and economic. It took 3 steps. First, representative heavy oil samples were collected from oilfield, and
the relative mass-to-area responses of aliphatic, aromatic, resin and asphaltene fractions of oil were de-
termined respectively through preparing the fractions with column liquid chromatograph. Second, TLC
—FID analysis and viscosity test of a certain amount of heavy oil samples were carried out, establishing
an exponent mathematical relationship between them. Finally, viscosity of the to-be-predicted heavy oil
could be calculated with TLC—FID data of the extract of oil sand according to above relationship. The
method was practiced to establish viscosity profile of single well in an oil production area of China
through analyzing 27 heavy oils from the area and 152 extracts of oil sands from the well, and the result
achieved was reasonable.
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Fig. 1 Correlation of viscosity index calculated with chemical

group composition of heavy oil and measured viscosity value
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Table 1 Mass-area response factors measured with TLC— FID for chemical
fractions of aliphatics, aromatics, resin and asphaltene of heavy oil
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1. 00 1. 00 1. 00 1. 00 12 1. 00 - 1.33 0.10 1. 14 0. 05 1. 26 0.09
1. 00 2.00 0. 50 0. 50 13 1. 00 - 1.12 0.08 1. 28 0. 10 1. 26 0.11
1. 00 0. 50 2.00 0. 50 12 1. 00 1. 38 0. 06 1. 33 0.11 1.23 0.11
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MTHE 1.00 1.28 0.09 1.25 0.10 1.28 0.11
AR AR 22/ %% 0. 00 7.73 7.02 14. 30 7.64 5.49 8.23
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