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Nitrogen-doped ultrananocrystalline diamond (UNCD) electrodes deposited on Ti substrates
at room temperature exhibited an electrochemical potential window of 2.7 V in an aqueous
solution. The value of the potential window was decreased from 2.7 to 1.1 V with increasing
substrate temperature from room temperature to 550 C. The sp carbon content was decreased
from 70.1 to 40.6 % with increasing substrate temperature. The UNCD electrode with potential

window of 2.7 V could electrochemically reduce carbon dioxide in an aqueous solution without
the interference of hydrogen evolution.
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Fig. 1 Schematic diagram of CAPD

annaratus.
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Fig. 2 Cyclic voltammograms of N-doped
UNCD electrodes deposited on Ti substrate
at (a) 550°C and (b) room temperature in
0.1 M H>SO4 (Electrolyte: 0.1 M H2SO4).
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Fig. 3 Linear sweep voltammograms with
Ar and CO, bubbling at UNCD electrodes
deposited at (a) 550 °C and (b) room

temperature (Electrolyte: 0.2 Na,SOs).
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Fig. 4 X-ray photoemission C 1s Fig. 5 Carbon K-edge spectra of UNCD
spectra of UNCD thin films thin films deposited at (a) room
deposited at (a) room temperature, temperature (b) 350°C, and (c) 550" C.

(b) 350°C, and (c) 550°C.
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