FHEHIFFE SRR 2023,17(6):1109-1116
Materials Research and Application

, (2R

http://mra. ijournals. cn ¥ g
Mﬁ_umsmza

Email:clyjyyy@gdinm. com g

DOI:10.20038/j.cnki.mra.2023.000611

BHREXEN A HRMBERENLFSHIZN

AT R A S A

(L 7R A BRI TR AR H G S0 % /T AR A B BB MR T SE0T , T2R 77 5106505 2. 4 L Bk 27 £ R 27 B
R 5 A REBE, )78 Phil 5280005 3. YLPERH ML A b1 4L 5 AL 44 B , TL 7Y 75 & 330038)

WE: #5440 6(BDD)EAFTHMAR M KT B LR SRR b, BELetFtRsk
GEBWEESH, RARLALFAMAREEM AL LR BDD B, & F B LR B E (700 2
B C)THEBMREMH 4T 27 BDD MR, X T B K EXBDD M Bk @ e ¥ A%
W BB, RAAHEFEMRE Raman L 2o M EER AR 2, R AFEFR L EE K RHFERLFA

W R E R AR

HEREXW . BB RAFEF OB, BRT BEME A THRF

BRE R, R AEBDD R R R ER AR EHERE LA, EE2XHERBDD B RN E5m ERE

B 4o R
KA ANE BEME B F AR TR A
HESES:TB79;069

XEKERERD: A

NEHRS:1673-9981(2023)06-1109-08

SIS AT, XA T, SCRE, A5 L 15 A T A g R A Bl A e AR S [T ). BRI S5 R, 2023, 17(6) -

1109-1116.

LONG Hangyu, LIU Xuezhang, WEN Kui, et al. Effect of Boron Doping Concentration on Electrochemical Hydrogenation of
Diamond Thin Film Microelectrodes[ J|. Materials Research and Application,2023,17(6):1109-1116.

0 5§

%14 NI A1 (Boron Doped Diamond , BDD ) & i
R EARZO T T, 58 35 o Ik
RoEm T sl i, RS I M s i % T
W B Al e M L R AF B AR s e M R AR ) A
ZEPE Y BN & 3 BDD(2X10*Beem ™) 7
0.1 mol-L™", pH=7 Y B 8 £k 2% vp ¥ (Phosphate
Buffer Solution, PBS) Ht, H: 75 5% Hi it bk 4 H B AKX 10
% L H B AR IR 100 £5 2247 s BDD R Al i 00 5= Ve g
A 18 T e 1 5T ) F Ak S A T R ) O R fR AR
F) — 4 RS R R TOK 9k 48 1 BDD ffc il , HCmT 4
TR HL AR 1) 25 (] 43 B 5 R0 S [R) 20 B Rl 2 X T
o S Bt PR i G T R 4 M O S A
5 A AR A RO B, B g T A A T R
BN R S EA RN I 1 - = S S ]
F 5 Bl ok 10 B A L, R R AR 3h ) 4 ST T
AT R A R A I SRy At 8 T TR A o v &R
VB R R T 07 78 5 48 H b 2 S s O TR N
22 EEL R A I A Jegh 1 RS 0 i R e A 5

%5 A #A : 2023-02-18

{HJE BDD AR Sl B, B T 32 B/ IROST B R
S A, HCHL AR 2 T R A AZ B 45 2 VR L | sp” Bk 2% T
L it T BB ) R 3 T i A% 25 TR 2% A4 5 W) o o 2 3R T
iy 6 7 AR KR BE B S Ao Ry TR L
P SR DU A rh 00k 9924, W 4 49 BDD
PR 3 T Ay S A R S A ) BDD 28 8% 15 55
T e R b R AR B AR AR A R Rk
B BRI A B BT, TR H 3 T R o Ak e Ak
Sy S i B K S BE ) BDD B B T E B T
PR BTE R T8 A v B B BB A, Tl 5 T A A iy
Bt o S A o (R, I B Al £ L S8 I R A
f4, 4 1l 2 S i BDD 7 25 U A — Be i ) 5l
TE 7 WP — Be i 18] i, 3 T 23 30 7 % 748 O 4R
i A, DA I 5 B30 R AR R T ) HEL T 1 T R I SRR
7 B 5 ) P A I 3 o R SR R B R L

TR v R O A X AR A
JG 8 BDD B AT S AL AL B A AR 2 S AL T B
e, H AR S AR A IR D7 DR B T iz AR
BDD H % 14 4 1 T4k 2 H2 | LLRT AR 5Y 32

HEE&WB .7 AR TR A E S8 EIF ORI H (2020B1212060049) 5 T~ 78 45 3L Al 5 07 FH 3 il - 56k X 3l 56

A3 4 HE(2019A1515110934)

EHE B T I BE5E 0 1 ok & WA T2 1 & 5 D1 RE 4L, Email : longhy _csud5@163. com,
BAEESE OB A, m T T 0 O R TRER AR S AR AL, Email: wenkui@gdinm. com.



1110

MBS S 2023445 17 555 6 )

LS SEN 0 IS NI A ER VAR S R S
2 T LT AR R 2H R R S T
KA FEAIEAB e BE X sk AL R R . A I,
AL 22 0y FEAR A A ) DU AR B2 R B0 48 il ik
B, DU BDD I DL 5 BDD e i, 0158 42 0l ik
JE X BDD 15 o A 27 AR A 820

1 LIGER 4y
1.1 SLI#R

Ve A% 9 70 pm B9 W 22 (4 99. 95 %) 1E K
BDD fi Hi B 344, 40 8 4 99. 999 % 4 CH, Ml H, 1
R R B UR 2 HL A B H, 1 TR A SR (H, Al
B, H AR FLUEE R 95:5) o B Ak 2= 3K 7] A0 45 « Bk w5 ik
BRI 3 40=99. 5% ), Kt b Z B4 & R AT IR
IS FEV AR AR (T 80=99.8%) , R B &
B & A BR A F A ™ 5 B R (5 i 43 800k 98%6)
BRI T 2 2 LB A BRA R A=, LR T K,
L, BH % 18 MQ-em F & 4l K o
1.2 BDDERHIH F

1.2.1 JEIRMIE K

A B BH B 19 S 22 Je fE 9F 8 F 1 mol-L ' /Y
NaOH W fEHL IR 4 V(vs. Ag/AgCl) &1 TF
S 4 A NaOH ¥ i N AT B Ak 24 2 il o 1l T8¢
PR IR W 22 23350 43 H2 fl 735 W B T 4G, el
A2 20 o 1 R B R T S 3OS 22T LA TR R0 o Fof W
22 1) 2 ik 5E U R AR R % 0 10 min, DU
25 B A 2 2 ol ok R e R DR U AR . SR
Jei o AE VR RN 467K v ORE FS T VR 10 ming, T Pk 5 HE RS
N HR IR A YN K 4 WAy 2 i v, ) S
¥ 30 min, f i, HE RS IS UE 1 min B T 78 H .
BDD i i A 1) il £ 3k B A B 1R o

Imol- L' NaOH

1 BDDERAEF &TTE

Figure 1 The preparation process of BDD microelectrode
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Figure 2 SEM images of BDD films deposited
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Figure 3 Raman spectra of BDD films
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Effect of Boron Doping Concentration on Electrochemical Hydrogenation
of Diamond Thin Film Microelectrodes

LONG Hangyu'?,LIU Xuezhang®, WEN Kui",XU Wei'
(1. Guangdong Provincial Key Laboratory of Modern Surface Engineering Technology/Institute of New Materials,

Guangdong Academy of Sciences, Guangzhou 510651, China; 2. School of Materials Science and Hydrogen Energy,

Foshan University, Foshan 528000, China; 3. School of Materials and Mechanical Engineering, Jiangxi Science and

Technology Normal University, Nanchang 330013, China)

Abstract: Boron doped diamond (BDD) has excellent electrochemical properties such as high oxygen evolution potential and

low background current, and its electrochemical sensing characteristics are easily affected by the boron doping concentration. In

this paper, a series of BDD microelectrodes deposited on tungsten wire were prepared by using hot filament chemical vapor

deposition method. The boron concentration was changed at different deposition temperatures (700 ‘C and 800 °C), and the

effect of boron doping concentration on electrochemical hydrogenation of BDD microelectrodes was mainly studied. Scanning

electron microscopy and raman spectroscopy were used to analyze the morphology and composition of BDD films, and cyclic

voltammetry was used to detect the surface state and electrochemical performance of BDD films in potassium ferricyanide

solution. The results shows that high temperature promotes the doping of boron in the films and reduces the quality of the

films. With the increase of boron concentration in the films, the surface state and electrochemical performance of the primary

BDD electrodes do not change much, but they will reduce the difficulty of recovering from oxygen to hydrogen terminal group

of BDD microelectrode.

Keywords:diamond ; borondoping concentration;electrochemical hydrogenation;surface termination
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