DISSOLUTION OF WAX USING FUSED CHEMICAL REACTION
WITH ENCAPSULATION

Mr. Due Anh Nguyen

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkorn University
In Academic Partnership with
The University of Michigan, The University of Oklahoma
and Case Western Reserve University
1999
ISBN 974-331-901-8

Xoo & T



Thesis Title Dissolution of Wax using Fused Chemical Reaction

with Encapsulation
By Mr. Due Anh Nguyen
Program Petrochemical Technology

Thesis Advisors ~ Prof. H. Scott Fogler
Assoc. Prof. Sumaeth Chavadej

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

*Director of the College
(Prof. Somchai Osuwan)

Thesis Committee

(Assoc. Prof. Sumagth Chavadej)

(Dr. Thirasak Rirksomboon)



ABSTRACT
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Wax deposition in pipelines, which causes losses of millions of dollars
to the petroleum industry annually, is a persistent and challenging problem. A
substantial number of alternative solutions have been suggested but none has
succeeded in achieving both technical and economical efficiency. The primary
challenge is how to supply heat to regions further down the pipelines that are
more susceptible to wax deposition.

This research seeks to prove that the encapsulation technique is
promising in delaying the release of heat from an exothermic reaction; the
heat, combined with solvents, can then totally melt and redissolve the
deposited wax. The rate of polymer dissolution as a function of the regime of
the flow, the thickness of the coating, temperature and pH of the solution, and
the number of capsules in a unit volume of the solution was determined and
used together with the reaction kinetics to simulate the temperature profiles in
a batch reactor. The good agreement between the simulation results and the
experimental results clearly verifies the kinetics found as well as the model
proposed for simulation. Moreover, the experimental results showed that
encapsulation technique could delay the release of heat as long as 30 hours,
which, as normal operating conditions, is approximately equivalent to a length
of 100 kilometers in a pipeling. This important finding was further confirmed
by simulation for a pipeline at steady state.
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