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1. D Claims Nos.:
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2. I—_:l Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follows:

see additional sheet
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claims.
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. I:, As only some of the required additional search fees were timely paid by the applicant, this international search reportcovers
only those claims for which fees were paid, specifically claims Nos.:

4. l___l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
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D No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-3,10-33,35,42-45

A process for producing mechanical or electrical power from
a fuel comprising alcohol, the process comprising:
contacting a feed gas mixture comprising the alcohol fuel
with a reforming catalyst in a reforming reaction zone to
produce a product reformate gas mixture comprising hydrogen,
wherein the reforming catalyst comprises a metal sponge
supporting structure and a copper coating at least partially
covering the surface of the metal sponge supporting
structure;

introducing an intake gas mixture comprising oxygen and the
product reformate gas mixture into a combustion chamber of
an internal combustion engine and combusting the intake gas
mixture to produce an exhaust gas mixture;

discharging an exhaust gas effluent comprising the exhaust
gas mixture from the combustion chamber;

utilizing the energy of combustion for the generation of
mechanical or electrical power; and

bringing the exhaust gas effluent into thermal contact with
the reforming reaction zone to heat the reforming catalyst
therein.

2. claims: 4-9,34,36-41

A process for producing mechanical or electrical power from
a fuel comprising ethanol, the process comprising:
contacting a feed gas mixture comprising the ethanol fuel
with a reforming catalyst comprising copper in a reforming
reaction zone to produce a product reforrnate gas mixture
comprising hydrogen, methane and a carbon oxide component
selected from the group consisting of carbon monoxide,
carbon dioxide and mixtures thereof, wherein the molar ratio
of methane to the carbon oxide component in the product
reforrnate gas mixture is from about 0.9 to about 1.25 and
the rate at which methane is produced in the reformate gas
mixture is at least about 50% of the rate of ethanol
introduced into the reforming reaction zone on a molar
basis; and

introducing an intake gas mixture comprising oxygen and the
product reformate gas mixture into a combustion chamber of
an internal combustion engine and combusting the intake gas
mixture to produce an exhaust gas mixture; and

utilizing the energy of combustion for the generation of
mechanical or electrical power.

3. claims: 46-48
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

A process for producing mechanical or electrical power, the
process comprising:
contacting a feed gas mixture comprising an alcohol fuel
with a reforming catalyst in a reforming reaction zone to
produce a product reformate gas mixture comprising hydrogen;
introducing a prechamber gas mixture comprising oxygen and a
first portion of the product reformate gas mixture into a
combustion prechamber in fluid communication with a
combustion chamber of an internal combustion engine;
introducing an intake gas mixture comprising oxygen and a
second portion of the product reformate gas mixture into the
combustion chamber;
igniting the prechamber gas mixture in the combustion
prechamber to generate a hydrogen-rich flame jet and cause
combustion of the intake gas mixture introduced into the
combustion chamber, thereby producing an exhaust gas

- effluent; and
utilizing the energy of combustion for the generation of
mechanical or electrical power.

4. claims: 49-51

A process for producing mechanical or electrical power from
a fuel comprising alcohol, the process comprising:
contacting a feed gas mixture comprising the alcohol fuel
with a reforming catalyst in a reforming reaction zone to
produce a product reforrnate gas mixture comprising
hydrogen,

introducing an intake gas mixture comprising oxygen and the
product reformate gas mixture into a combustion chamber of
an internal combustion engine and combusting the intake gas
mixture to produce an exhaust gas mixture;

discharging an exhaust gas effluent comprising the exhaust
gas mixture from the combustion chamber;

utilizing the energy of combustion for the generation of
mechanical or electrical power; and

recycling and combining at least a portion of the exhaust
gas effluent with the intake gas mixture introduced into the
combustion chamber of the internal combustion engine.

5. claims: 52-58
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

A process for producing mechanical or electrical power in a
power system comprising an internal combustion engine
utilizing a four-stroke power cycle, the internal combustion
engine comprising at least one combustion chamber and an
intake valve in fluid communication with the combustion
chamber and having an open and closed position, the internal
combustion engine being capable of producing a combustion
chamber expansion ratio that is greater than the
corresponding compression ratio, the process comprising:
introducing an intake gas mixture comprising oxygen and a
fuel selected from the group consisting of gasoline,
alcohol, reformed alcohol and blends thereof into the
combustion chamber of the internal combustion engine;
controlling the length of time the intake valve remains in
the open position during the power cycle in response to the
type of fuel introduced into the combustion chamber;
combusting the intake gas mixture; and

utilizing the energy of combustion for the generation of
mechanical or electrical power.

6. claims: 59-78

59. A process for reforming an alcohol fuel compr1s1ng
ethanol, the process comprising:

contact1ng a feed gas mixture comprising the alcohol fuel
with a reforming catalyst in a first reforming reaction zone
at a temperature below about 400°C to produce a partially
reformed gas mixture comprising hydrogen and

methane, wherein the reforming catalyst comprises copper at
the surface of a metal supporting structure; and

contacting the partially reformed gas mixture with a
reforming catalyst in a second reforming reaction zone at a
temperature higher than the temperature maintained in the
first reforming reaction zone to reform methane contained in
the partially reformed gas mixture and produce a product
reformate gas mixture comprising additional hydrogen.
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