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Catalytic Cracking of Heavy Oil in a Steam Atmosphere over Iron Oxide Catalyst
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(Energy Technology Research Institute, National Institute of Advanced Industrial Science and Technology)
Teruoki TAGO, Takao MASUDA (Graduate School of Engineering, Hokkaido University)

SYNOPSIS

To recover useful lighter hydrocarbons from heavy oil, catalytic cracking of petroleum residual oil was examined.

The residual oil was converted into lighter hydrocarbons such as gasoline and kerosene in a steam atmosphere over

zirconia-supporting iron oxide catalyst. Steam is decomposed on the catalyst, yielding active oxygen and hydrogen

species. Heavy oil fractions are cracked on the catalyst and lighter fractions and coke precursors are generated. The

active oxygen species react with coke precursors, producing carbon dioxide. The remaining active hydrogen species are

added to the lighter fractions. Therefore, heavy oil was oxidatively cracked on the catalyst without any carbonaceous

residue.
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Fig. 1
atmospheric residue (AR) in a steam atmosphere and

Product yield after the reaction of

composition of AR.
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Fig.2 Effect of W/F on product yield after the
reaction of atmospheric residue in a steam
atmosphere over Zr/FeOy catalyst. Plot: experimental
data, line: calculated data.
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Fig. 3
of heavy oil in a steam atmosphere over Zr/FeOy

Reaction mechanism of catalytic cracking

catalyst.
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