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ABSTRACT

4171005063; PETROCHEMICAL TECHNOLOGY PROGRAM
KEYWORD: Critical Carbon Number/Wax Deposition/Solid-Liquid
Equilibrium
Arm Youyen: Counter Diffusion of Wax Molecules in Gel
Deposits: A Prediction of Critical Carbon Number
Thesis Advisors: Prof H. Scott Fogler and Assoc. Prof
Sumaeth Chavadej, 51 pp ISBN 974-334-119-6

The deposition of wax-oil gels in sub-sea pipelines transporting crude
oils from offshore wells to the shore has a big economic impact in developing
offshore platforms to reach huge offshore oil reserves. These wax-oil gels
also age with time resulting in higher wax content of the oil. Aged gels have
higher yield stresses and are difficult to mechanically remove. The physics of
aging process of the wax-oil gel is a counter diffusion phenomenon where
there is a critical carbon number (CCN), which wax molecules having carbon
number above CCN diffuse into the gel matrices while molecules having
carbon number below CCN diffuse out of the gel matrices. A number of gel
deposition experiments were conducted on a cold finger apparatus using two
model oils consisted of two types of waxes in dodecane solvent. The cold
finger temperatures were kept at 5°c, 10°C, and 15° while the model oil was
kept constantly at 25°c. Three experiments of different deposition times were
conducted for 6 hours, 12 hours, and 24 hours. Deposits collected from the
cold finger were analyzed using high temperature gas chromatography
(HTGC) to get the carbon number distributions of these deposits. By the
careful analysis of the carbon number distributions, it was found that the CCN
increased with increasing temperature as a step function from C23 at 285.5 K
to C24 at 2905 K for Model Oil No. 1and from C24 at 285.5 K to C25 at



290.5 K for Model Oil No. 2. A mathematical model has been developed to
predict the CCN. A modified version of UNIQUAC model has been used to
describe the solid phase non-ideality of paraffinic mixtures. The theoretically
calculated CCNs were in a good agreement with the experimental data.
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