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(57) ABSTRACT

An improved process and system for the endothermic dehy-
drogenation of an alkane stream is described. The process and
system of the present invention comprise a back-mixed flu-
idized bed reactor. The alkane stream is dehydrogenated in a
single reactor stage by contacting the alkane stream with a
back-mixed fluidized bed of catalyst. Deactivated catalyst is
withdrawn from the back-mixed fluidized reactor and heated
to produce hot regenerated catalyst. The hot regenerated cata-
lyst is returned to the back-mixed fluidized bed reactor at a
rate sufficient to maintain the back-mixed fluidized bed reac-
tor at substantially isothermal conditions.
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FIELD OF THE INVENTIOD

This invention relates to a catalytic dehydrogenation pro-
cess and system with improved conversion and selectivity and
lower operating and installation costs.

 BACKGROUND OF THE INVENTION

The catalytic dehydrogenation of alkanes (paraffin hydro-
carbons) to produce alkenes (olefin hydrocarbons) is an
important and well known hydrocarbon conversion process in
the petroleum refining industry. This is because alkenes are
generally useful as intermediates in the production of other
more valuable hydrocarbon conversion products. For
example, propylene can be used in the production of poly-
mers and propylene glycol, butylenes can be used in the
production of high octane motor fuel and isobutylenes can be
used to produce methyl-t-butyl ether, a gasoline additive.

SUMMARY OF THE INVENTI@

Accordingly, it is an object of the present invention to
provide a catalytic dehydrogenation system and process with
reduced capital and operating costs and greater conversion
and selectivity. It is a further object of the present invention to
provide a catalytic dehydrogenation system and process with
simplified process design.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of a flow scheme of the present
invention.

FIG. 2 is a schematic drawing of a reactor of the present
invention.

DETAILED DESCRIPTION OF THE INVE@

Referring now to F1G. I, in one embodiment of the process
of the invention a feed comprising one or more alkanes enters
the process through a line 1. The feed is heated in a furnace 2
and is passed through a line 3 to a back-mixed fluidized bed
reactor 4. The feed is heated in the furnace 2 to a reaction
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The invention claimed is:
. A catalytic dehydrogenation process for dehydrogenat-
ing an alkane stream comprising;

a) contacting the alkane stream with a back-mixed tluid-
ized bed of catalyst;

b) withdrawing deactivated catalyst from the back-mixed
fluidized bed of catalyst;

¢) heating the deactivated catalyst to regenerate the catalyst
by burning a fuel in a stream comprising oxygen and
contacting the stream with the deactivated catalyst to
heat and produce hot regenerated catalyst: and

d) returning the hot regenerated catalyst to the back-mixed
fluidized bed of catalyst.

2. The process according to claim 1 in which dehydroge-
nation of the alkane stream requires a heat of reaction and the
hot regenerated catalyst provides the heat of reaction for
dehydrogenating the alkane stream.
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