SPANISH NATIONAL RESEARCH COUNCIL (CSIC)

Gold catalyst support for H, generation that reaches a 100% CO conversion

Spanish public research organisations have developed a new gold catalyst for the Water
Gas Shift Reaction (WGSR) useful for the production and/or purification of H, for
applications in fuel cells. It is a catalyst capable of working at low temperatures in the
range in which the reaction is thermodynamically more efficient. It has a high stability

and ease of regeneration.
An offer for Patent Licensing

Maximum efficiency of conversion of CO in H;

A key aspect to the technical-economic development of fuel cells, especially those
operating at low temperatures like PEMFC (polymer electrolyte membrane fuel
cell) or those used in mobile application (eg vehicles), is the design of catalysts
suitable for the processes of production and purification of hydrogen, such as
WGSR (Water Gas Shift Reaction) to produce much more active and selective
hydrogen than the hydrogen currently used in industry.

The product patented is a new support, for a gold catalyst, whose formula is:
CeO,-MO,/AlLO;. The gold is deposited on the support by NH; assisted direct
anion exchange method. The catalyst developed has numerous advantages over
other types of catalysts as well over gold catalysts using other supports.

The main advantage over traditional catalyst is that it can operate at low
temperatures where the WGSR is much more efficient, resulting in a reaction
yield greater than that achieved with existing catalysts. Additionally, some of the
catalysts usually used (the HTS: “High Temperature Shift”, based on Fe,O; and
Cr,0;, and LTS: “Low Temperature Shif’, based on Cu/Zn-oxides) are extremely
pyrophoric when activated by reduction; the patented catalyst is not.

The catalyst developed has an activity in the hydrogen production reaction,
WGSR, better than others gold based systems described in the literature, at
medium temperatures (250-350°C), achieving a complete CO conversion.

“Catalyst for H,
production from CO
with high efficiency at
low temperature and
cheaper than other
gold catalysts”

Main innovations and advantages

= The most important advantage of this type of catalysts is that they operate at low
temperatures (T <I50 ° C), range in which the WGS reaction is
thermodynamically more efficient.

= Compared with other gold catalysts, the catalyst developed has a better activity in
the hydrogen production reaction, achieving a complete CO conversion.

= Also the catalyst provides high stability with respect to the existing gold catalysts.

®= The catalyst has lower price because of the high alumina content (80%
approximately) and a half in gold (2%) compared with existing gold catalyst.

= The patented catalyst is readily regenerated by heating in an oxidizing
atmosphere.

=  With respect to other catalysts, the gold catalyst has the advantage of not being
pyrophoric, and thus allows safe work in all conditions.

= The pretreatment is also easier than with other catalysts and can be exposed to

® [t is highly resistant to periods of work-stoppage.

Patent Status
Spanish patent application filed.

For further information
please contact

Ana Garcia Navarro, Ph.D.

Material Sciences Area
Deputy Vice-Presidency for
Knowledge Transfer
Spanish National Research
Council (CSIC)

Tel.: + 34— 95 448 95 27
Fax: + 34 — 95 446 06 65
E-mail: ana.garcia@icmse.csic.es

MINISTERIO
DE ECONOMIA
SE O SUFERION DE INVES IGACIONES CIENTFICAS

Y COMPETITIVIDAD con



