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FIG. 1

(57) Abstract: Supercritical upgrading reactors and reactor systems for upgrading a petroleum-based compositions comprising one or
more catalyst layers and, in some embodiments, one or more purging fluid inlets, where one or more catalyst layers at least partially
sift and convert heavy hydrocarbon fractions to light hydrocarbon fractions to produce an upgraded supercritical reactor product. In
some embodiments, upgrading reactor systems comprise one or more supercritical upgrading reactors and one or more supercritical
standby reactors alternating functions such that a supercritical upgrading reactor is converted to a supercritical standby reactor and
the supercritical standby reactor is converted to a supercritical upgrading reactor, where the supercritical upgrading reactor upgrades a
combined feed stream while a supercritical standby reactor delivers a cleaning fluid into the supercritical standby reactor.
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-5, 13-23, 28-41, 50-53, 60-67(completely); 7-12, 24,
25, 43-47, 54-59(partially)

Process for upgrading a petroleum-based composition
comprising: combining a supercritical water stream with a
pressurized, heated petroleum-based composition in a mixing
device to create a combined feed stream, introducing the
combined feed stream into an upgrading reactor system
comprising one or more downflow supercritical upgrading
reactors operating at a temperature greater than a critical
temperature of water and a pressure greater than a critical
pressure of water, where the downflow supercritical
upgrading reactor comprise at least one catalyst layer,
where the at least one catalyst layer is a heterogeneous
porous metal containing catalyst having a void volume ratio,
and where the downflow supercritical upgrading reactor
includes at one or more purging fluid inlet disposed on one
or more side Tocations of the downflow supercritical
upgrading reactor proximate the catalyst layer; passing the
combined feed stream through the catalyst layer, where Tight
hydrocarbons in the combined feed stream at least partially
flow through the catalyst Tayer while heavy hydrocarbons in
the combined feed stream are at least partially sifted in
the voids of the catalyst layer, or both; at least partially
converting the blocked heavy hydrocarbons to light
hydrocarbons in the catalyst layer in the presence of the
supercritical water; injecting purging fluid through the
purging inlets to contact the first catalyst layer, the
second catalyst layer, or both to reduce plugging; and
passing upgraded product comprising light hydrocarbons and
the converted Tight hydrocarbons out of the downflow
supercritical upgrading reactor.

Reactor used in the aforementioned process of upgrading a
petroleum-based composition.

2. claims: 6, 42, 48, 49(completely); 7-12, 24, 25, 43-47,
54-59(partially)

- Process for upgrading a petroleum-based composition
comprising: combining a supercritical water stream with a
pressurized, heated petroleum-based composition in a mixing
device to create a combined feed stream, introducing the
combined feed stream into an upgrading reactor system
comprising at least one supercritical upgrading reactor
operating at a temperature greater than a critical
temperature of water and a pressure greater than a critical
pressure of water, where the supercritical upgrading reactor
comprises a first catalyst layer and a second catalyst
layer, the second catalyst Tayer disposed vertically below
the first catalyst layer in the supercritical upgrading
reactor where the first catalyst layer is a heterogeneous
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

porous metal containing catalyst having a first void volume
ratio and the second catalyst layer is a heterogeneous
porous metal containing catalyst having a second void volume
ratio, and where the second void volume ratio is lesser than
the first void volume ratio, passing the combined feed
stream through the first catalyst layer and the second
catalyst layer, where light hydrocarbons in the combined
feed stream at least partially flow through the first
catalyst layer and the second catalyst layer while heavy
hydrocarbons in the combined feed stream are at least
partially sifted in voids of the first catalyst layer, voids
of the second catalyst layer, or both; at least partially
converting the sifted heavy hydrocarbons to light
hydrocarbons in the first catalyst layer or the second
catalyst layer in the presence of the supercritical
water;passing upgraded product comprising light hydrocarbons
and the converted 1light hydrocarbons out of the
supercritical upgrading reactor.

- Reactor used in the aforementioned process of upgrading a
petroleum-based composition.

3. claims: 26, 27

Supercritical upgrading reactor system comprising: one or
more supercritical upgrading reactors and one or more
supercritical upgrading standby reactors; and one or more
controllers coupled to at least one of the one or more
supercritical upgrading reactors and at Teast one of the one
or more supercritical standby reactors, in which the
controller allows the supercritical upgrading reactor and
the supercritical standby reactor to alternate functions,
such that the supercritical standby reactor is converted to
a supercritical upgrading reactor that upgrades a combined
feed stream and the supercritical upgrading reactor is
converted to a supercritical standby reactor that performs a
cleaning operation by the delivery of a cleaning fluid.




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report
	Page 7 - wo-search-report
	Page 8 - wo-search-report

