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ABSTRACT
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Thesis Aavisors : Prof. H. Scott Fogler, Asst. Prof. Pompote Piumsomboon and
Dr. Thirasak Rirksomboon, 36 pp. ISBN 974-638-494-5

During acid treatment of the oil reservoir, asphaltene precipitation from
asphaltic sludge takes place and causes plugging of the porous matrix near
wellbores. In order to study this phenomenon, asphaltic sludge was prepared by
mixing Venezuela crude oil with an acidic solution of ferric chloride in
hydrochloric acid (FeCIYHCI). The asphaltene was extracted from this
asphaltic sludge and fractionated to its different polarity fractions using the
mixture of dichloromethane (CH2C12) and n-pentane (CoHI. For relative
comparison, insoluble heptane asphaltene extracted from the same crude oil
was used as a standard. Experimental results show that the amount of
asphaltene precipitated from the asphaltic sludge was greater by a factor of
approximately 2 than that precipitated from the crude oil alone. Dissolution of
this asphaltene was carried out in a differential reactor using micellar fluid
containing dodecylbenzene sulfonic acid (DBSA) in heptane (CTH1 solvent.
The pseudo first order dissolution rates were found to be 0.1232 and 0.1501
min'1 for asphaltenes from asphaltic sludge and crude oil respectively at a
solvent flow rate of 15 ml/min. This indicates that the asphaltene from
asphaltic sludge can cause more severe problems. It was found that the
dissolution rate depended mainly on ferric ion concentration and aging of
asphaltic sludge. Asphaltenes from both asphaltic sludge and crude oil were
characterized using elemental analysis, FTIR spectroscopy, SEM, ICP, and



'H-NMR spectroscopy. The results from these instrumental methods were used
for comparative study.
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