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Abstract — This work investigated the stability of a Sn-modified Pt electrode, which was used for reduction of nitrate,
fabricated by an adsorption or electro-deposition of Sn on Pt. In order to find the causes for instability of the electrode, the
effects of the solutions in which the electrode was used and the potential applied to the electrode on the electrochemical and
metallurgical behaviors of Sn on Pt were studied. The Sn of freshly- prepared modified-Sn Pt electrode existed as Sn
hydroxide form, which brought about an easy loss of the electro-activity of the electrode even staying in water, especially in
acid solution. When the Sn-modified Pt electrode was used for the reduction of nitrate, the electro-activity of the electrode
was affected depending on the potential applied to the electrode. When a more negative potential than the redox equilib-
rium potential between Sn(OH), and Sn was applied to the electrode, the Sn hydroxide was converted to Sn that could dif-
fused into Pt, which leaded to the loss of electro-activity of the electrode as well. The solid diffusion of Sn increased
linearly with the applied potential. The Sn-electrodeposited Pt electrode which had more Sn on the electrode was more
favorable to maintaining the integrity of the electrode during the reduction of nitrate than the Sn-adsorbed Pt electrode pre-

pared in the under-potential deposition way.
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Fig. 1. Cyclic voltammograms of Sn-modified Pt electrode according
to staying time of the electrode in 0.5 M H,SO, under cell-off.
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Fig. 2. Sn coverage on Sn-modified Pt electrode with staying time of
the electrode in 0.5 M H,SO, or 0.1 M HCIO, under cell-off
and open circuit potential.

ol thA] AFEX|RE, Pt THolA Sno] Sn hydroxide HE|Z &
A7) o & A7t Sn 5452 57 A58 47 hydroxide
FEZ W= A0 U] Qlrk. Sn'? o3} Sn’e] Atgl-ghel
3 AAESNSnY)E -0.34 Vep(-0.13 Vgp)©] 3L, Pt
hydroxide HENZ EASH= Sn(OH),?} Sn’ Ata}-gkel He gt
(E°Sn(OH),/Sn%) -0.43 Vi, 0 Z L&A 912 = 2[15], Sn-modified
Pt 250l o]k Mot} s SRl A o= AdulelA &
He| WX|== A9 A7l Pt B2 Sn £alEo] Hojd = 9ltk
= 38 AZE 4 gk Offcell AEIRTE OCP AJEjelld Sn 52
2 W T o] WEEE Aol ] OCP #ke] oF +0.4 Vg,
AR o] Pt M=o F2E Sno] Sn? o]0 & g7
Heko = zhgslo 24 F2ky snol FaE 7] ulEo s Az
t}. o] 3t AFEZHE Sn-modified Pt =2 Sn S&&2 574
3l7] $18tod B AREERE 0.5 M 3AE FHellA] -0.2~+0.15 Vg
8] 719 cyclic voltammogram®] 574 A] Z=o] gl A= A
FEE A ATl Sng Atsl "gde] 71sliAl= Fell 28l pr mi
9] sno] A &8 & o= g pto] Sn YIE =4S 453
4] oW Sn HRlE 4 Al 2FE e T Atk AS 9v|

N
BT AR Sn-52 pASol WA S olol sn HElE %
o] o]Fol A\ o} At} goleln] o] BYABE AT

Korean Chem. Eng. Res., Vol. 45, No. 5, October, 2007



in 0.05M NaNO, + 0.1M HCIO,

Sn-modification :

I~ under potential deposition
| in0.2mM SnCl,
for 1 minute

=20 F

L Scan rate : 10 mV/sec

Current density (mA/cm®)

_5 =
f background solution
1 L 1 i L 1 L 1 L 1
0.0 -0.2 -0.4 -0.6 -0.8
Voltage (V vs SSE)

30 in0.05M NaNO, +0.1M HCIO, ,/

Sn-modification :
electrodeposition

- in 0.2 mM SnCl,

for 1 minute

Scan rate : 10 mV/sec

"y %] b
w =1 v

Current density (mAlcm?)
>

L s i 1 " 1 L
0.0 0.2 -0.4 0.6 0.8 -1.0

Voltage (V vs SSE)

Fig. 3. Linear voltammograms of Sn-modified Pt electrodes prepared by
UPD (A) and by electrodeposition (B) in a nitrate solution of
0.05M NaNO; in 0.1 M HCIO,.
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Fig. 5. Linear voltammograms of Sn-modified Pt electrodes prepared by
UPD (A) and by electrodeposition (B) in a nitrate solution of
0.05 M NaNOj; in 0.1 M HCIO, after every stay in water for
one hour.
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Fig. 8. XPS spectra of Sn-modified Pt electrodes prepared by UPD (A)
and by electrodeposition (B) after 2 hour electrolysis at several
potentials in a nitrate solution of 0.05M NaNO; in 0.1 M HCIO,.
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Fig. 11. Chronoamperograms at Sn-modified Pt electrode prepared
by UPD and by electrodeposition at several potentials in a
nitrate solution of 0.05 M NaNQO; in 0.1 M HCIO,.
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