£ OO0 http://www.cqvip.com|

F3HBH WIM
1969 £ 1 A

Vol.35 No.l
January 1994

A K % t@ (0%(2

ACTA METALLURGICA SINICA

Co 7£ Pt(111) T LB 4E5HAY STM & REM {5 -

g #LS EHR B & £ % / cept
(E# Ak R, LM 201800) (FEH SR EETATRAY S 20031
SRR oA TR ;454

(BRI AFHB K, &I 230061) {(TEE-ER LR FRFRET. L 201800)

W E £H 005 mol/L HiBO340.01 mel/L CoS0, i, # Pt(111) WLHEBTaER Co A HBE LFHRMBN T M
(ECSTM) REMEFBMH (REM), W T FEtmfirt Co pilBidR, iEx 7 Co & Pt(111) W EATBHRI Y= Ryt
Kz

K@ RAS SEFORRESNG RYRTREG Searik 80 STM QEM .ﬂaﬁ%%a’\
Fona L

fHEES%E TG115.21, TGl46 A XSRS 0412-1961(1999)01-0109-112

3=
STUDIES OF COBALT ELECTRODEPOSITED ON Pi(111)
BY STM AND REM

YIN Renhe, SHI Wenguang, CAC Weimin, Ly Kang
Department of Chemistry, Shanghai University, Shanghai 201800

2IN Yong
Institute of Solid State Physics, The Chinese Academy of Sciences, Hefei 230031

ZHOU Tianjian
Department of Materials, Hefei Industry University, Hefei 230061

ZHANG Yi, YU Xingen
Shanghai Institute of Nuclear Research, The Chinese Academy of Sciences, Shanghai 201800

Correspondent: YIN Renhe, associate professor, Tel: (021)59532082-272, Fax: (021)595£9982,
E-mail: yinyg@niail zinlion. com.cn
Manusecript received 1998-04-07, in revised form 1998-07-06

ABSTRACT The electrodeposition of Co on the Pt(111) surface has been studied by electrochemistry
scanning tunneling microscopy (ECSTM) and reflection electron microscopy (REM). The growth process
of Co electrodeposited at various deposition potentials in 0.05 mol/L H3BO3; 4+ 0.01 mol/L CoSO4 solu-
tion was observed. Experimental results showed that the electrodeposition of Co on Pt(111] followed a
three—dimensional island growth mechanism.
‘ KEY WORDS electrodeposition, electrochemistry scanning tunneling microscopy (ECSTM), reflection
. electron microscopy {REM), three—dimensional island growth, cobalt
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Fig.1 Cyclic voltammogram obtained from Pt electrode in

0.05 mol/L HaBOz + 0.01 mol/L CoSOy

B2 % 0.05mol/L H3BOs + 0.01 mol/L CoS0y Ffth Co ®ififif Pr(11l) HiiEp ECSTM R4HHE
Fig.2 ECSTM images of cobalt electrodeposited on Pt(111) in 0.05 mol/L HsBOz + 0.01 mol/L CoS80y solution at different potentials
(a) =0.200 V (vs Ag/AgCl), original image of Pt(111) surface (b) —0.400 V {vs Ag/AgCl), deposited time 240 s
[c] —0.600 V {vsa Ag/AgCl). deposited time 180 s (d] —0.800 V {vs Ag/AgCl), deposited time 180 ¢
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Fig.3 ECSTM images of cobalt dissolved on Pt(111) m 0.05 mol/L H3BO3 + 0.01 mol/L Co804 sohition
electric potential: (a) —0.500V (b) 0.200V (<1 0600V (d) 0.500V
dissolve time: {a} — (b) 240 s {b) —{c) 240s {c)—(d) 120 s
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H|4 7= 0.05 mol/L HaBO, + 0.0t mol/L CoSO,4 FHA Co @A P+(111) i REM 4
Fig.4 BEM images of cobalt electrodeposition on Pt(111) in 0.05 mol/L H4BOs + 0.01 mol/L CoS04 sclution at different potential

{z) Pt (111) surface (b}, (¢) REM image and corresponding RHEED pattern of Pt(111} surface deposited Co for B.1 5 at
—1.200 V{vs Hg/Hg:S04] (d) REM image from Pt{111) surface deposited Co for 8.0 s at —0.320V (va Hg/Hgz504)
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