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1. Diesel 2. Kerosene
6. Vacuum gas oil (VGO)

3. Upgrading
7. Hydrotreating or HDT
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4. Hydrocracking or HDC

5. Liquefied petroleum gas (LPG)
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1. Diesel pool 2. Ultra low sulfur diesel (ULSD)
7. Oxidative Desulfurization (ODS) 8. Srivastava
11. Liquid hourly space velocity (LHSV)
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3. Lee 4. Hernandez 5. Kim 6. Gonzalez
9. Xiangchen 10. Vacuum gas oil (VGO)
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2. Residue or unconverted VGO
6. Gas chromatograph

1. Recycle feed
5. Temperature controller
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3. Badische Anilin- und Soda-Fabrik
7. High pressure

4. Flow indicator
8. Low pressure
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1. Weighted average bed temperature (WABT)
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2. Start of run or SOR

3. Once through
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Abstract: Environmental restrictions will force refineries to increase the severity in the operating
conditions in order to match more stringent specifications. In the European Union, automotive
fuels have to meet the so-called ultra-low sulfur (ULSD) specifications (10 ppm wt total sulfur in
diesel), which are probably to be applied worldwide. In this research, production of ULSD from
vacuum gas oil in a pilot scale plant is investigated. To perform experiments, the catalytic bed is
charged with three layers consisting of hydrotreating, hydrocracking, and hydrotreating catalysts
from top to the bottom, respectively. In comparison to the usual catalytic beds, third layer i.e., an
excess hydrotreating section is added to the reactor. Results show that at the constant feed flow
rate, hydrogen to hydrocarbon ratio, and pressure the yield of the hydrocracking increases versus
temperature, and at the start of run temperature (about 4000C) the yield of naphtha, kerosene, and
diesel is about 47%. Moreover, at this temperature, the sulfur content of diesel is about 10 ppm wt.
It is concluded that the hydrogen consumption of the process is about 1.2 mass percent of vacuum

gas oil feed that is in the range of the hydrogen consumption of commercial scale reactors.

Keywords: Hydrocracking, Hydrotreating, Vacuum gas oil, Ultra low sulfur diesel, Hydrogen

consumption

#Corresponding author Email:sadighis@ripi.ir Journal of Applied Research in Chemistry



