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This study deals with development of efficient production of ultra-low sulfur diesel fuel under the
circumstance of surplus heavy fuel blendstock due to the decrease of the demand of heavy fuel oil.
Nitrogen and aromatic compounds contained in blendstock of heavy fuel were identified and determined.
Light cycle oil (LCO) was found to contain poly-aromatic hydrocarbons and non-basic nitrogen
compounds, such as indoles and carbazoles, whereas residue desulfurization gas oil (RDS-GO) contained
mono-aromatic hydrocarbons and basic nitrogen compounds, such as anilines. The required reaction
temperature for specification of ultra-low sulfur diesel fuel using a feedstock mixed with RDS-GO was
equivalent to that using LCO. In a long term deactivation test, the feedstock mixed with RDS-GO showed
a lower deactivation rate than LCO. *C NMR, electron energy-loss spectroscopy in transmission electron
microscopy, and Raman spectroscopy showed the deposits formed on the used catalysts during the
deactivation test with the feedstock mixed with LCO contained more aromatic carbon structure than
those with RDS-GO. The coke in the deposits from the feed containing RDS-GO was more amorphous
than that from the LCO. and contained nitrogen derived from basic nitrogen compounds. These results
provided a coke deposition model, which can explain depositing behavior of nitrogen and aromatic
compounds on the catalyst. Feedstock of both RDS-GO and LCO mixed with straight run gas oil showed a
high deactivation rate. A block operation as separately desulfurizing the feedstock containing RDS-GO
and one containing LCO was concluded to decrease the deactivation rate of hydrodesulfurization of the
LCO containing feedstock. The block operation of one containing RDS-GO initially at high temperature
significantly was found to decrease the deactivation rate. A catalyst with high stacked molybdenum
sulfides performed a low deactivation rate. Based on these results, the author proposed guidelines to

suppress the deactivation with LCO containing feedstock.
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