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Background Zn-Air Battery Performance
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batteries, but require better bifunctional oxygen electrocatalysts (BOEs) to
replace precious metals like Pt and Ru

* Transition metal chalcogenides have demonstrated good performance as o o
oxygen evolution reaction (OER) and oxygen reduction reaction (ORR) COntI”O”ed SU I"face OXIdatIOn
electrocatalysts and have a broad degree of chemical “flexibility”’, making them
excellent targets for further research
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Synthesis and Characterization

* Hydrothermal reaction to produce series of - } , | R e
I I —~ I A S-0 e ‘_,. vv ‘,,. ,
Ni;S,_ Se, (NiSSe) powders = SV VT WP N g e . 7. el
© _ |
ol ,; £ ‘~-b, :;; WS'ZO 4 : ol
: 1=
S [ S-38 . .
3 WS_Q « STEM EDX mapping shows that the surface of NiSSe after OER and ORR
AT e Y consists of a thin O-rich layer atop the S/Se bulk, likely active electrocatalyst
A N S * S is more readily oxidized, Se is more stable and more conductive; mixing them
L tise] s, | helps generate optimal material for BOE
A, L
20 30 40 50 60
Two Theta (deg)
KT .20 nm
;o ——— . 1
e ey Differences in Beaker vs. Battery
* Characterization shows that the materials show a transition from Ni;5, to * For limited tests in batteries, the trend for overall BOE performance is inverted;
Ni;Se,, but that the S/Se in the material is evenly distributed within discreet Se-rich appear to be worse BOEs
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as determination of pAE, a measure 1 batteries is needed to help drive further research
of BOE performance os Ll o L o 1 4 1 o 1 o | 2. Exploration of more earth-abundant metals (e.g., Fe) will help further improve
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