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(57) Abstract: A compact hydrogen generator
for use with fuel cells and other applications
includes a hydrogen membrane reactor having
a combustion chamber and a reaction chamber.
The two chambers are have a fluid connection
and a heat exchange relationship with one
another. The hydrogen generation apparatus
also includes a fuel supply, a fuel supply line
for transporting fuel from the fuel supply to the
reaction chamber, an oxygen supply, an oxygen
supply line for transporting oxygen form the
oxygen supply to the combustion chamber, as
well as a tail gas supply line for transporting tail
gas supply line for transporting tail gases form
the reaction chamber, a combustion by-product
line for transporting combustion by-products for
the combustion chamber, and a reaction product
line for transporting hydrogen from the reaction
chamber.
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3. D Claims Nos.:
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-9, 38-42, 45-54, drawn to a hydrogen generator comprising a secondary fuel supply.

Group Il, claims 10-13, drawn to a catalyst coated substrate.

Group lll, claims 14-19, drawn to a separation plate.

Group IV, claims 20-27, drawn to a pretreatment chamber. .

Group V, claims 28-29, drawn to a fuel heat exchanger connected to the fuel supply line and an oxygen heat exchanger connected to
the oxygen supply line.

Group VI, claims 30-37, drawn to a water supply.

Group VI, claims 43-44, drawn to a methanator.

The inventions listed as Groups I-Vil do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the Group
| invention: a secondary fuel supply, as claimed therein is not present in the invention of Groups II-VIl. The special technical feature of
the Group Il invention: a catalyst coated substrate as claimed therein is not present in the invention of Groups |, lll-Vil. The specia!
technical feature of the Group Iil invention: a separation plate as claimed therein is not present in the invention of Groups |, Ii, IV-Vil.
The special technical feature of the Group IV invention: a pretreatment chamber as claimed therein is not present in the invention of
Groups |, II, lit or V-Vil. The special technical feature of the Group V invention: a fuel heat exchanger connected to the fuel supply line
and an oxygen heat exchanger connected to the oxygen supply line as claimed therein is not present in the invention of Groups -1V, VI-
Vil. The special technical feature of the Group VI invention: a water supply as claimed therein is not present in the invention of Groups
-V, VII. The special technical feature of the Group VI! invention: a methanator as claimed therein is not present in the invention of
Groups I-VI.

Groups |, 11, 1, IV, V, VI, or VIl lack unity of invention because even though the inventions of these groups require the technical feature
of a hydrogen membrane generator, this technical feature is not a special technical feature as it does not make a contribution over the
prior art in view of US 6,663,005 B1 (MURADOV) 25 November 2003 (25.11.2003) column 6 lines 3-16.

Since none of the special technical features of the Group [, li, lli, IV, V, VI, or Vil inventions are found in more than one of the inventions,
unity of invention is lacking.
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