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(57) Abstract: The present invention provides for carbon dioxide removal and fixation using a cell incorporating a carbon dioxide
selective film for active/passive transport while simultaneously producing oxygen and an air bladder for use in battlefield applications

and the like where oxygen requirements are often extreme.
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AMENDED CLAIMS
received by the International Bureau on 20 March 2009 (20.03.2009)

1. A photolytically energized electrochemical cell comprising:

a gas permeable membrane that is selective for carbon dioxide, having a first
side and a second side;

a gas flow chamber located on the first side of the gas permeable membrane;

a porous or gas permeable cathode disposed on the second side of the gas
permeable membrane;

an anode electrically connected to the cathode; and

a light activated catalyst layer disposed adjacent to the anode layer.

2. The electrochemical cell of claim 1, further comprising a light transparent window

disposed on the light activated catalyst.

3. The electrochemical cell of claim 1, further comprising an ion conductive

membrane disposed between the anode and cathode.

4. The electrochemical cell of claim 1, further comprising a catholyte bordering the
cathode.

5. The electrochemical cell of claim 1, further comprising an anolyte bordering the
anode.

6. (Cancelled)

7. The electrochemical cell of claim 1, wherein the electrochemical cell converts

carbon dioxide from a gas flow to carbonaceous matetials.

8. The electrochemical cell of claim 1, comprising a living enclosure with a gas flow

connecting the living enclosure to the gas flow chamber of the electrochemical cell.

AMENDED SHEET (ARTICLE 19)



WO 2009/014785 PCT/US2008/061961

9. The electrochemical cell of claim 1, wherein hydrogen ions flow from the cathode

to the anode.

10. The electrochemical cell of claim 1, comprising an anolyte in contact with the light
activated catalyst and a catholyte in contact with the cathode.

11.  An air maintenance system comprising:

a. a user interface for a human or animal;

b. a separator for separating carbon dioxide from a gas flowing from the
enclosure; and

C. an electrochemical cell comprising a photolytic anode and a cathode
separated by a cation exchange membrane, wherein oxygen for the enclosure is generated at
the photolytic anode and carbon dioxide is reduced to a carbonaceous material at the cathode;
and a gas flow chamber for receiving gas flow from the separator; and a gas permeable
membrane disposed between the gas flow chamber and the cathode, and wherein the cathode

allows gas flow to a catholyte.

12.  The air maintenance system of claim 10, wherein the cathode is porous.

13. The air maintenance system of claim 10, further comprising an air bladder
between the user interface and the electrochemical cell for receiving gas from the

electrochemical cell.

14. (Cancelled)
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