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Water Splitting

Overall:
2H,0+4hv 2> 2H,+ 0, (AG° =4.92eV,n =4)

Two half-reactions:

1) Water oxidation:

2H,0 2 0,+4H"*+4 e (Ec=-123V)

2) Water reduction:

4H" +4e > 2H, (E° = 0.00 V)
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E. Reduction reagtion
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H,0 +h* > H* + PHp,

OHgpy +h* > H*
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semiconductor:

P-type OH™ +H* > H,0
“‘working electrode”

H+ Liquid electrolyte
H* HSO,
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CO, Splitting

Overall:
2H,0+CO,+8hv - CH,+20, (aG°=103eV,n=8)

Two half-reactions:

1) Water oxidation:

2H,0 2 0,+4H"*+4 e (Ec=-123V)

2) CO, reduction:

CO,+ 8H"+ 8¢ > CH,+2H,0 (E°r=-022V)



Challenge: CO, to CH,

CO, Reduction:
CO,+ 8H"+ 8¢ - CH,+2H,0 (E°=-022V)

Four two-electron transfer reactions:

1) CO, + 2H* + 2 - HCOOH (Formic Acid)
2) HCOOH + 2H* + 2e--> H,CO + H,O (Formaldehyde)
(
(

3) H,CO+2H* +2e- - H;COH Methanol)
4) H,COH + 2H* + 2e- - CH, + H,O

« Rates of reaction are slow
« Catalyst is needed to increase rate
 No good catalyst is currently known
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Subsequent reactions

Fischer—Tropsch process
« 3H,+CO —- CH, + H,O

Water gas shift reaction:
« HLO+ CO — H, + CO,



