PHYSICAL AND CHEMICAL CHARACTERISTICS OF
ASPHALTENE FRACTIONS AFFECTING DISSOLUTION KINETICS

Ms. Napapom Komesvarakul

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma
and Case Western Reserve University
1998
ISBN 97463-638-487-2

|1 21956



Thesis Title

By
Program
Thesis Advisors

Accepted by the Petroleum and Petrochemical College, Chulalongkorn
University, in partial fulfillment of the requirements for the Degree of Master

of Science.

Thesis Committee

Physical and Chemical Characteristics of Asphaltene

Fractions Affecting Dissolution Kinetics
Ms. Napaporn Komesvarakul
Petrochemical Technology

Prof. H. Scott Fogler

Dr. Sumaeth Chavadej

o N=QF,. Director of the College

( Prof. Somchai Osuwan)

(Prof. H. Scott Fogler)

(Dr. Sumaeth Chavadej)

e L

(Dr. Pornpote Piumsomboon)



(Physical and Chemical Characteristics of
Asphaltene Fractions Affecting Dissolution Kinetics) .

(Prof. H. Scott Fogler) . 6l ISBN 97463-638-431-2
7HEN
)
00571
(3 007
() 3 3
(AR



ABSTRACT

#4961011 : PETROCHEMICAL TECHNOLOGY PROGRAM

KEY WORDS  : Asphaltene / Petroleum / Asphaltene Characterization
Napapom Komesvarakul : Physical and Chemical Characteristics of

Asphaltene Fractions Affecting Dissolution Kinetics. Thesis Advisors : Prof.

H.Scott Fogler and Dr. Sumaeth Chavadej, 61 pp. ISBN 97463-638-487-2

Characteristics of asphaltene fractions affecting the kinetics of
asphaltene dissolution by fluids composed of dodecylbenzene sulfonic acid
amphiphile (DBSA) and n-heptane were investigated. Asphaltene fractions
were formulated using different volume ratios of dichloromethane/pentane
binary solvent. Dissolution kinetics of asphaltene was controlled by the
surface reaction. The apparent specific rate constants of fraction 1 (the most
polar fraction) and fraction 3 (less polar fraction) were 0.182 and 0.356 min",
respectively. The reaction rate constant was found higher in fraction 1
(0.05751 g/mz*min) than fraction 3 (0.02076 g/m2*min) affected by their
surface area and morphology nature. The BET surface area of fraction 1and
fraction 3 were 3.17 and 17.15 malg, respectively. Elemental analysis, ICP,
and FT-IR, ~-NMR, and UVIVIS spectroscopy techniques were used to
differentiate characteristics of the asphaltene fractions. The predominantly
different characteristic was metal ion content in form of organometallic
compounds enhancing dissolution Kinetics. The acid-base interaction hetween
SO-H group of DBSA and asphaltene fimtional sites study also supports the
results dissolution Kinetics.
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