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Effects of diamond surface terminal and pH value of electrolyte on
electrochemical properties of boron-doped diamond electrode
deposited on Nb substrate
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Abstract: Boron-doped diamond (BDD) films were deposited on Niobium (Nb) substrate by hot filament chemical vapor
deposition (HFCVD) technique using diborane (B,Hg) as boron source, hydrogen (H,) and methane (CHy) as reaction
gases. The morphology, quality and electrochemical properties of BDD films were analyzed by scanning electron
microscopy (SEM), Raman spectrometer and electrochemical system. The effects of diamond surface terminal and pH
value of electrolyte on the electrochemical properties of Nb-based BDD electrode were studied. The results indicate that
hydrogen-terminated BDD electrodes with 1%~2% B,H¢/CH, volume ratio have the widest potential window (3.8 V) in
1mol/L H,SO4solution, and BDD electrodes have lower background current ( lOfSA) in acid solution.
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Table 1 Deposition parameters of boron-doped diamond on
(Ti)" Nb substrates
Deposition Parameters values
Filament temperature/ 2 200+100
Filament-substrate separation/mm 8+1
Substrate temperature/ 800
Nb Gas pressure/KPa 3.5
Total gas flow rate/(cm’>min ) 100
Volume ratio of CH,4 to Hy/% 1
Volume ratio of BoHg to CH4/% 0~5
(5-91 Reaction time/h 6
Sirion200
Horiba Jobin Yvon Lab RAM HR800
BDD Ar 488 nm 10 mW
IM6eX (ZAHNER, Germany)
1mol/L H,SO,
HFCVD BDD
2 mol/L KOH 1 mol/L KClI 1 mol/L H,SO,
pH
BDD
12
HFCVD
2
98% 30% ((p(H2S04):
1 ¢(H,0,)=1:1) 10 min
1 Nb
11
7 mm>7 mm>1 mm Nb
( 250 nm)
20 min 2
10 min
(HFCVD) 21
2 3.5k Pa 1%
ol 107 Pa 800 6h
(Hy) (CHy) 99.99% SEM 2(a)
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Fig.2 Surface morphologies of boron-doped diamond films deposited under different concentrations of B,Hg

(2)—0; (b)—2%; (c)—3%; (d)—5%
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Fig.8 Raman spectras of boron-doped diamond films obtained at different surface terminals
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Fig. 9 Cyclic voltammetric i-E curves of BDD electrode with

1% boron concentration in different surface terminals (Scan

a—Hydrogen-terminated; b—Oxygen-terminated

rate: 100 mV/s)

Fig.10 Cyclic voltammetric i-E curves of BDD electrode with

5% boron concentration in different surface terminals (Scan

rate: 100 mV/s)

a—Hydrogen-terminated; b—Oxygen-terminated
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