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Why a New Pathway for Methano! IS
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Using Oxygen Insertion to Achieve Low T CH,

Activation in Electrochemical Alkaline Media

Utilization of surface chemistry in hydroxide aqueous media
Hydroxide/oxyhydroxide couple

Co-catalyst for methane adsorption and oxygen donation
from carbonate

1. N . Spinner and W. E. Mustai n, AEl ectrochemical Me
Te mp er d.tElectrechiem. Sacl60(11) (2013) F1278.281.

2 . N . Spinner and W. Econditing zireoniangn thé dlentfodhemecal peefornmaihce of o n
ni ckel oxi de in al kal iJnHectrotbaini Socl5® (2012) 818Mm t emper at ur e

3. J.A. Vega, S. Shrestha, M. | gnatRu@i Pyochre Bnabthge. Mi
Room Temperature Carbonate Fuel CelBar t | . Synt hesi s anXdEldtloghem. c a | Ch
Soc, 159(2012) B12B17.

4. J.A. Vega, N. Spinner, M. Cat apRe®gPyochidre Bvalling Mu st
Room Temperature Carbonate Fuel CelRart 1. Verification of Carbonate Cycle and Electrochemical
Per f or th&lectraehiem. Sacl59(2012) B19B24.

5. N. Spinner and W E. Mustain, AEffect of Nickel O
El ectrocatal yti c HEhextiodhienica Aotgb6 (20fl1) 3d®6t hanol 0,

6. J.A. Vega, S. Smith and W E. Mustain, AHydrogen
Car bonat e Al JKHectioghem. 34elsB(26@1d) B349.

7. J.A. Vega, C. Chartier and W. E. Mustain, AEffect
Exchange M& Rower Sourees®5(2010) 7176.

8. J.A. Vega and W. HFHCOMndLO &N Oxygeri Retfluttiercirt AnionfExcBaBge
Me mbr ane FHieetlochiieal Acta5$(2010) 1638. 4



Cell Reactions in Hydroxide

Electrolytes

Anode

Step 1 Ni(OH), + OH- - NIOOH+H,O + e (Oxyhydroxide-0.55Y

Step 2 NiOOH+ CH, - Ni*OH + CH,OH (Methanol formation,and Ni+)
Step 3 Ni*OH + OH- - Ni(OH), + e (Ni oxidation to back to 2+ hydroxide)

Net Reaction: 20H + CH, - H,O+ CH,OH + 2e

The need to form oxyhydroxide means E at least 0.6 V, plus
overpotentials at the anode and cathode. OER Interference?

Cathode
2H,0 + 2e - H,+ 20H

Total
H,O+CH, - CH;OH +H,

This process will always be elctrolytic, probably > 1V
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CHAMGING WHAT'S POSSIBLE



