Journal of Electrochemistry

Volume 2 | Issue 2

1996-05-28

In Situ Studies of Copper Electrodepostion on HOPG by Using
ECSTM

Zhaoxiong Xie
Bingwei Mao
Xiangdong Zhuo
Jigian Mu

Zhaowu Tian

Recommended Citation

Zhaoxiong Xie, Bingwei Mao, Xiangdong Zhuo, Jigian Mu, Zhaowu Tian. In Situ Studies of Copper
Electrodepostion on HOPG by Using ECSTMI[J]. Journal of Electrochemistry, 1996 , 2(2): Article 9.
DOI: 10.61558/2993-074X.3069

Available at: https://jelectrochem.xmu.edu.cn/journal/vol2/iss2/9

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry.


https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol2
https://jelectrochem.xmu.edu.cn/journal/vol2/iss2
https://jelectrochem.xmu.edu.cn/journal/vol2/iss2/9

2 2 Vol 2 No 2
1996 5 EL ECTROCHBM ISTRY M ay. 1996
( 361005)
(ECSTM ) Cu HOPG
Cu HOPG cu*
) ECSTM , STM ,
Cu
ECSTM , STM ,
(ECSTM )
ECSTM
ECSTM UPD),
(OPD)
. Kolb™ Au Cu
, Cu Au ( ,
(HOPG) OPD HOPG
: ST™M ,HOPG HOPG :
, ; HOPG i
. HOPG A g/HOPG"?,
Pb/HOPG™, Pt/HOPG™! HOPG
) ECSTM
1
ECSTM 51 pt-1r (20% Ir
ST™M e ,
HOPG, . HOPG
HOPG Pt Cu ,STM
CuDs H20:4 . cu” /Cu , STM
s Vo 100 mV , |t 5nA.

1995-12-03



HOPG ECSTM

- 165-
21 HOPG
1 HOPG 10mmolA CuSD.
) HOPG
- 200mvVv
ECSTM + 50mV,
HOPG Cu 5mV /s
Cu , - 230 mv
- 200 mv )
HOPG ) - 200mvVv )
HO PG )
, ST™M .
, HOPG (
1 HOPG 10 mmolA Cu-
2), ST™M D,

, 3a Fig 1  Cyclic Voltanmogran of
HOPG electrode in 10
mmolA CuD4

HOPG , SIM
( 3b).
( ) “ ”
) ST™M ) ST™M
2
2 HOPG
, 2 10mmol AL CuSDa4
ST™M : HO PG
Cu HO PG mn m
. Cu Fig 2 In situ observation of copper electrode-
postion on HOPG in 10mmol AL CuSOa4
Cu  HOPG v olution by ECSTM : the sam i-heric is-
230 mv ,Cu”’

,,

© 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved.

landsw ere found at the first stage(l.= 1
nA, Vo= 100mV)

, . 3a 5s

http://www.cnki.net



- 166-

1996

()
3 1m0l CuSda ST™ :(a)
, (b) , ,

Fig 3 In situ observation of copper electrodepostion on HOPG in 10 mmolA CuSOs wlution by
ECSTM: (a) polycrystalline Cu depositsw ere found (b) the deposited layers to fom ter-
races
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Fig 5 In situ ECSTM observation of Cu electrodeposion in the slution 1 mmolA CuSD4 + 10
mmolA H2904 : (a) Cu deposited layer were of snoother terraces and lower steps (b)
Deposited layer grew at the edge of the steps(l= 1 nA, V= 100mV )
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In Situ Studies of Copper Electrodepostion
on HOPG by U sing ECSTM

ie Zhaoxiong M a0 Bingw ei Zhuo X iangdong M u Jigian Tian Zhaow u
(State K ey L aboratory for Physical Chanistry o the Solid Surf aces,
D epartment o Chenistry, X ianen U niversity, X ianen 361005)

Abstract Inthispaper, copper electrodepostion on HO PG had been in situ studied
by using a homebuilt electrochemical scanning tunneling microscopy (ECSTM ). Three di-
m ensional nucleation and subsequent grow th of copper crystalsw ere found as the initial stage
of copper deposition on HOPG In the case of low er overpotential or low er concentration of
Cu®, the bulk deposited copper layer tended to form snooth terraces, and grow at the edge
of steps The terracesw ere stable to ome extent, which made it possible to be observed
w ith atomic renlution At a higher overpotential, the crystal size of copper w ere som ehow
snaller. By comparingw ith ex situ STM images, itwasfound that the deposition rate under
the STM tip areawasmuch low er, w hich might due to the shielding of the STM tip.
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