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Fabrication of Transition Metal Nitride Bilayer Electrodes via Reactive
Magnetron Sputtering and Their Application to Anion Exchange
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jsseo@kier.re.kr Abstract >> Transition metal nitrides (TMNs) are promising catalysts for the hy-

‘ drogen evolution reaction (HER), however, their conventional synthesis typically
E:C/ies':zd ig ::aer;l:jgfgg; involves toxic ammonia gas. In this study, TMNs/Ni (TMNs = NisN, CoN, and CusN)
Accepted 20 February, 2026 bilayer electrodes are fabricated via reactive magnetron sputtering without the

use of ammonia gas. Compared with single layer TMN electrodes, TMNs/Ni bi-
layer electrodes show significantly improved HER activity and reduced charge
transfer resistance under alkaline conditions. Notably, NisN/Ni electrode ex-
hibits enhanced performance and stability, achieving a 100 mV lower cell volt-
age in an anion exchange membrane electrolysis cell (AEMEC). These results
demonstrate the potential of sputtered TMN bilayer electrodes for efficient
AEMEC applications.
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Fig. 1. X-ray diffraction(XRD) patterns of NizN, CoN and CusN
films deposited on Si wafers via magnetron sputtering
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Fig. 2. SEM images of top and cross view of NisN, CoN
and CusN films deposited on Si wafers
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Fig. 3. Electrochemical performance of the prepared TMNs
single layer electrodes for HER. (a) HER LSV curves and
EIS Nyquist plots in 1 M KOH electrolyte
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Fig. 4. Electrochemical performance of the prepared TMNs/Ni
bilayer electrodes for HER. (a) HER LSV curves and EIS
Nyquist plots in 1 M KOH electrolyte
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