The Director of the United States
Patent and Trademark Office

.Has received an application for a patent for

a new and useful invention. The title and
description of the invention are enclosed.
The requirements of law have been com-
plied with, and it has been determined that
a patent on the invention shall be granted
under the law.

Therefore, this
United States Patent

Grants to the person(s) having title to this
patent the right to exclude others from mak-
ing, using, offering for sale, or selling the
invention throughout the United States of
America or importing the invention into the
United States of America, and if the inven-
tion is a process, of the right to exclude oth-
ers from using, offering for sale or selling
throughout the United States of America, or
importing into the United States of
America, products made by that process,
for the term set forth in 35 U.S.C. 154(a)(2)
or (c)(1), subject to the payment of mainte-
nance fees as provided by 35 U.S.C. 41(b).
See the Maintenance Fee Notice on the
inside of the cover:
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MAINTENANCE FEE NOTICE

If the application for this patent was filed on or after December 12, 1980,
maintenance fees are due three years and six months, seven years and six
months, and eleven years and six months after the date of this grant, or within a
grace period of six months thereafter upon payment of a surcharge as provided
by law. The amount, number and timing of the maintenance fees required may be
changed by law or regulation. Unless payment of the applicable maintenance fee
is received in the United States Patent and Trademark Office on or before the
date the fee is due or within a grace period of six months thereafier, the patent
will expire as of the end of such grace period.

PATENT TERM NOTICE

If the application for this patent was filed on or afier June 8, 1995, the term of
this patent begins on the date on which this patent issues and ends twenty years
Jrom the filing date of the application or, if the application contains a specific
reference to an earlier filed application or applications under 35 U.S.C. 120,
121, 365(c), or 386(c), twenty years from the filing date of the earliest such
application (“the twenty-year term”), subject to the payment of maintenance fees
as provided by 35 US.C. 41(b), and any extension as provided by 35 U.S.C
154(b) or 156 or any disclaimer under 35 U.S.C. 253.

If this application was filed prior to June 8, 1995, the term of this patent begins
on the date on which this patent issues and ends on the later of seventeen years
Jrom the date of the grant of this patent or the twenty-year term set forth above
Jor patents resulting from applications filed on or afier June 8, 1995, subject to
the payment of maintenance fees as provided by 35 US.C. 41(b) and any
extension as provided by 35 U.S.C. 156 or any disclaimer under 35 U.S.C. 253.
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57 ABSTRACT

A composite membrane that can be used as an electrolyte
membrane of a fuel cell is produced from aresin material that
contains at least polybenzimidazole and from a composite
material that is produced from of hydrogen sulfate and het-
eropoly acid. The composite membrane has a basic structure
of anaromatic hydrocarbon that does not contain fluorine and
has good efficiency, even at a low doping level, so it can be
used for the electrolyte membrane of a medium temperature
dry fuel cell. Phosphoric acid is doped into the composite
membrane. Characteristics of the relationship between output
current density and output voltage for an electrolyte mem-
brane that is made from the created composite membrane (a
specimen 4) are better than for a specimen 8, in which the
amount of phosphoric acid doping is equivalent.

15 Claims, 20 Drawing Sheets
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