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ABSTRACT

4773004063: Petroleum Technology
Jittima Kaewboran: Continuous Removal of Thiophenic Sulfur
Compounds from Transp ortation Fuels by Using X Zeolite
Thesis Advisors: Asst. Prof. Pomthong Malakul, Dr. Sophie Jullian,
and Dr. Rapeepong Suwanwarangkul 94 pp. ISBN 974-9937-42-2
Keywords: Adsorptiory Diesels Gasolines Sulfur Removal/ Zeolite

Recently, new laws and regulations concerning environmental impacts have
driven an increase in the demand of ultra low sulfur fuels. Over the years, the
adsorption process has proven to be an efficient process for removing a small amount
of refractory sulfur compounds (ppm levei), which is difficult to treat by the
conventional hydrodesulfurization process (HDS). In this research, continuous liquid
adsorption of three model sulfur compounds, i.e., 3-methylthiophene (3-MT),
benzothiophene (BT) and dibenzothiophene (DBT), using NaX zeolites were studied
in a packed column. Iso-octane and decane were used to represent gasoline and
diesel, respectively. The effects of initial sulfur concentration and types of sulfur
compounds on the adsorption breakthrough curve were examined. The result shows
that at higher initial feed concentration, the slope of the breakthrough curve is steeper
and the breakthrough time is shorter. Whereas, the breakthrough of the three types of
sulfur compounds are found to arrange in the order of BT>3-MT>DBT. The
mathematical model of sulfur adsorption on NaX zeolite was developed to predict
breakthrough profiles. It considers diffusion along the column and inside the
adsorbent particles. The breakthrough curve obtained from the model agrees well
with the experimental data. In addition, the desorption of sulfur compounds was also
studied by heating the column at 400°C. The desorptions of adsorbed 3-MT and BT
were successfully achieved. NaX zeolite can be recovered almost all of the original

capacity but it is not effective for DBT desorption.
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