Journal of Electrochemistry

Volume 12 | Issue 4

2006-11-28

STM Tip-induced Nanostructuring-Replacement Method to
Construct Pt Surface Nanostructures

Jin-gang WANG
Jing TANG
Zhao-bin CHEN

Bing-wei MAO

Recommended Citation

Jin-gang WANG, Jing TANG, Zhao-bin CHEN, Bing-wei MAO. STM Tip-induced Nanostructuring-
Replacement Method to Construct Pt Surface Nanostructures[J]. Journal of Electrochemistry, 2006 ,
12(4): 357-362.

DOI: 10.61558/2993-074X.1752

Available at: https://jelectrochem.xmu.edu.cn/journal/vol12/iss4/1

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/vol12
https://jelectrochem.xmu.edu.cn/journal/vol12/iss4
https://jelectrochem.xmu.edu.cn/journal/vol12/iss4/1

12 4 Vol 12 Na 4
2006 11 B ECTROCHBEM ISTRY Nov. 2006
: 1006-3471 (2006) 04-0357-006
) )
( : , 361005)
SM* Jump-to-contact”
SM - “ Junp-to-contact”
, SM “ Jump-to-contact” Au(111) Cu , Pt-Cu
Au(111) Pt
SM ; Jump-to-oontact, : Pt-Cu
O 646 A
(111) “ Junp-b-oontact” Ni
, SM Au ,
Au ;
SM*“ Jump-to-contact” ( Au
) [2]
[1]
1 : SM Cu Pd Ag Cd*™
1 STM .
z , SIM SM* Junp-to-contact”
, , “ Jump-to-contact”
“ Jump-to-contact” ; “ Jump-tb-contact” Pt
STM [7,8]
1 ’ 9201 1 Pt
S™M “ Jump-to-contact”

, Ni Au

1 2006-05-24 *

(0042-K02014)

Cu

Cu Pt , -

: Tel: (86-592) 2186979, Edmail: bamao@xmu edu cn
(Na 20273056, 20433040, 20021002) ,

(Na 2005HZ01-3) ,



2006

1 SM™M “ Jump-to-contact”

Fig 1 Schematic diagran of the* Jump-to-contact” -based SIM tip-induced atom trander fram aM -covered SIM tip 0 the
Au aubstrate  The M-covered STM tip is driven foward towards the substrate by an gopropriate external woltage
pulse, and then a $-called Jump-to-contact” can occur After retraction of the tip by the feedback circuit, aclus

ter is left on the substrate

11
SIM* Jump-to-contact”
2 ;
HPVEE M e3000 DAC (Meil-
haus ) 3 , SM
(D INanoscope E) 3

{ Me3000 (22X
HP-VEE . -ext SUM

z-ext
| o . -

S™
Computer

553

2 SM
Fig 2 Block diagran of the SIM tip-induced nanostructuring
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STM T ip-nhduced Nanostructur ng-ReplacanentM ethod
to Congtruct Pt Surface Nanostructures

WANG Jin-gang, TANG Jing, CHEN Zhao-bin, MAO Bingwei’
(Chemistry D eparment and State Key L aboratory for Physical Chanistry of Solid Surfaces
College of Chanistry and Chenical Engineering, Xiamen U niversity, Xiamen 361005, Fujian, China)

Abstract sm tip-induced surface nanostructuring based on " Jump-t-contact” mechanisn is a nanostructur-
ing technique that has the highest reolution in agueous lutions However, for metals that have high cohesive
energy, atomswould trander from surface to tip instead, which Iimits thewide gpplication of this technique In
thispaper, we present a wo-step Nanostructuring-Replacement method to construct metal nanoclusters that can-
not be obtained directly via the " Jump-to-contact’ mechanisn. The method is demonstrated t construct Pt nano-
clusters that are of great interest in catalysis and electrocatalysis but cannot be constructed via the " Jump-to-con-
tact" mechanisn. Since Cu is themost intensively studied and successul system in the tip-induced nanostructur-
ing, it isutilized as the systam in the first step of nanostructuring on Au(111) surface The asprepared Cu
nanoclusters are replaced with Pt in the second step t fom Pt nanoclusters To fulfill the STM tip induced nano-
structuring, an external workstation equipped with AD /DA hoard is enployed for controlled generation of voltage
signals, which are supermposed on the signals fram a conmercial STM instruments to direct the tip movament at
desire Cu nanostructuring is carried out in a CuSD, ®lution with the substrate and tip potentials held at 10 mV
and 30 mV vs Cu/Cu’”, repectively, and SIM feedback gain of 0. 3 and sefpoint current of 2 PA. A wltage
pulse, typically 0. 2V and 10 msdepending on the z-snsitivity of the piez, isagplied on the z direction of the
piez o generate a Cu nanocluster By repeating the procedure at desired positions Cu nanocluster arraysor pat-
tems can be constructed In the second step, the CuSD, olution is replaced with that of O 1 mol/L HCIO, + 5
mmol/L K, PtCk for replacement of Cu clusterswith the Pt Since the reduction of each Pt( M) ion conames
tvo Cu atoms, the Pt nanoclusters thus obtained are lover than the original Cu nanoclusters Besides, the Cu
UM monolayer-covered Au(111) surface becomes atomically rough asonly 50% of theAu(111) surface iscov-
ered by Pt clusters after replacanent XPS data shoved that Cu has amost been completely replaced with Pt
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