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In-situ TEM observation of electrochemical growth
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It is important to understand the transfer of etats | ]
and/or ions at the interface between the electnoatterial 0 O‘ETZSW S|ec'
and liquid electrolyte in the field of storage dmvsuch as -40 . . .
battery. A transmission electron microscope (TESMQ i 03 02 01 0 01 02 03
powerful tool to obtain local structure informatiahsuch (a) potential (V)

an interface. Ross et al. developed an electroatz mell
for TEM and observed copper deposition processodeh g
surface [1], but there are a few reports about suncim-
situ TEM observation.

In this study, a new-type electrochemical celldor _
transmission electron microscope (TEM) has been L_ at-0.1Vv P’ at-0.3v k at-0.1v

developed as shown in Fig.1. The cell is made laytqu
and three electrodes (working, reference and couate
placed in it. The working electrode surface, whiohtact

with liquid electrolyte, can be observed throughyvhin

barrier membrane (50 nm silicon nitride film). The E_ atov K atoav r at 0.15v
working and reference electrodes were gold film ted R - B —=
counter one, copper film. The electrolyte contaifezM W . : .
CuSQ + 0.05 M HSO,. &

Using the developed cell, electrochemicalodémn S
and desorption of copper ions were observed on the E atoav £ atoav K atov
working electrode surface simultaneously duringicyc <>
voltammetry measurement (Fig.2). The cycle speesl wa (b) 100pm

0.025 V per second. When the applied voltage to the

working electrode decreased gradually from O \hpey

ions started to be deposited on gold surface. @mwtier

hand, when the voltage was around 0.15 V, copper io
were dissolved distinctly.

Fig. 2 (a) Typical cyclic voltammetry results. Ceppons
are deposited at the negative voltage, while they,
dissolved at the positive voltages.(b) A seriesfcal
microscope images, which were obtained during the

[1] M. J. Williamson, R. M. Tromp, P. M. VereeckeR, cyclic voltammetry.
Hull and F. M. Ross, Nat. Mater. 2 (2003) 532.
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Fig. 1 A photo of our developed electrochemical-fiela
TEM holder



