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VISCOSITY AND CHEMICAL COMPOSITION CHANGES OF
HEAVY OILS AFTER MICROWAVE PROCESSING
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(1. National Research Center for Geoanalysis s Beijing 100037, China; 2. Department of Natural

Resource and Environmental Science s, China University of Petroleum , Beijing 102249, China)

Abstract: Based on intensive analyses of heterocomponents in heavy oils from the Liaohe, Shengli and
Tuha Oilfields of China, a primary research on correlation between viscosity and chemical composition
changes of original and microwave treated heavy oils was conducted. The results shew that the chemical
composition of heavy oils was altered by a series of reactions under microwave processing, and the vis-
cosity changed bidirectionally. The main microwave chemical reactions of heavy oils were cleavages of
larger molecules into smaller ones, and were illustrated as follows: a) heterocomponents, especially
oxygenated ones were decomposed prior to hydrocarbons by microwave radiation; b) the molecular
distribution pattern of aliphatic and aromatic hydrocarbons remained unaltered under microwave processing.
while that of heterocomponents was altered significantly, especially for alcohols and carboxylic acids; ¢)
the chemical composition of heavy oils after microwave radiation was a comprehensive result of complex
microwave chemical reactions varing in correlation to its original chemical nature, and was decisive for
the direction and level of viscosity changes.
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Table 1 Contents of aliphatics, aromatics, resin and

asphaltene of original and microwave treated heavy oils
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Table 2 Contents of subfractions separrated from
resin of original and microwave treated heavy oils
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Table 3 Contents of GC amenable components in aliphatic, aromatic hydrocarbons and

acidic and neutral heterofractions of original and microwave treated heavy oils
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Table 4 Contents of free carboxylic acids and alcohols
in original and microwave treated heavy oils
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Comparison of gas chromatograms of

microwave treated heavy oils from Shengli Oilfield



%6

TEXUTE - 45, SR AR T T B8 it R 18 22 Al B A~ PR ot « 619 -

x5 MKAEMNERBHEENSMNERNITHEE
Table S Calculated and measured viscosity values of
original and microwave treated heavy oils
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Fig. 2 Comparison of IR spectra of asphaltene isolated

from original and microwave treated heavy oils
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