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Abstract

The volumetric curve was characterized by current functions of large amplitude and
formation peak potential of adsorption oxygen(O (a)) was disappeared with sonication.
The reduction peak potential of O (a) shifted about 0.05 V to noble direction in saturated
N, and air systems with addition of Cl~ ion and sonication. The formation and ionization
potentials of adsorption hydrogen (H(a)) had not been confirmed, and were not changed

with sonication.
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1. INTRODUCTION

The collapse of cavitation bubbles in liquid gen-
erated shock wave pressure, liquid jet and water
hummners pressure during to liquid jet. Sonication
had been utilized mainly as a tool to accelerate
heterogeneous processes and/or mass transport
to electrode. Surface can be expected to raise the
limiting currents attainable as results of reduc-
tion in the thickness of diffusion layer, and to im-
prove quality in the electroplating and for the

electrode pretreatment.

The physical and chemical properties of elec-
trodeposited films affected with liquid jet"~". It
was concluded as follows. The formation peak
potential of O (a) was disappeared because de-
gassing in solution was generated with cavitation
and adsorption oxygen was disconnected from
electrode with liquid jet. The current was more
flowed as platinum oxide film on electrode de-
creased with shock wave pressure. The current
functions of large amplitude change an apparent
surface area of electrode as the amounts of adso-

rption of gas bubbles that generated with cavita-
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tion reduced with liquid jet.

The present paper is to study the adsorption-
desorption of hydrogen and oxygen, and addition
of Cl™ ion in the course of potential cycling in

order to find direct experimental.
2. EXPERIMENT

Fig. 1 shows the position of electrode and ul-
trasonic source. Test solution used 100cn’ of 0.
005, 0.05 and 0.5mol/dm® H,S0, and including 0.
002 mol/dm? CI™ ion. The cell measured 5.0x4.0
X7.0cm and, when containing 100cr’ of solution,
was covered glass, and immersed in ultrasonic
tank (40 kHz, 100W). The cooling water maintai-
ned at 279 k in cooling bath with a thermostated
refrigerator, and the cooling water circulated
through the ultrasonic tunk by a pump. The test
solution maintained at 298 k during the measure-

ment. The working and counter electrodes were
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Fig. 1 The position of electrode and ultrasonic
source

99.99% polycrystalline platinum plate and ex
posed active area of 1.0X1.0cm and 2.5cm X4.0cm,
respectively. The texture coefficients were {111}
plane 35.0, {200} plane 52.7, {220} plane 11.0
and {311} plane 2.4. The distance between the
electrode was 2.5cm. Surfaces polished with #
2000 emery paper and immersed.in 6 mol/dm?
HNO; for several seconds, then rinsed with dis-
tilled water and air-dried before the experiments.
Scan rate was 100mV/sec. After cycle of 100
times, measurement statred. All potentials had
been given against the A g/AgCl electrode in the

saturated air and N systems.

3. RESULTS AND DISCUSSION

0.05 mol/dm® H.SO,

Fig. 2 and 3 show the voltammetric curves in
0.005 mol/dm® H.SO, and in the saturated N,
and air systems. The potential shifted to the
noble direction. The voltammetric curves charac-
terized by current functions of large amplitude.
The curve in -0.2 ~-0.05 V vs. Ag/AgCl elec-

trode indicated oxidation current with ionication
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Fig. 2 The voltammetric curves in 0.005 mol/dm?® H,
SO, (Saturated N, system).
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Fig. 3 The voltammetric curves in 0.005 mol/dm?® H,
SO, (Saturated air system)

of H (a).

H@) —-H" + e (1)

The brode curve in the region of 0.5~1.1V vs.
Ag/AgCl indicated with formation of O (a) from

water.
HO—0(@) + 2HT + 2e- (2)
H.0—OH(a) + H* + e~ (3)

Where, (a) means adsorption state. After the
potential returned, the current curve at approxi-
mately 0.8 V was reduction of O (a). The curve
at about 0.05V vs. Ag/AgCl was the formation
of H (a). The two peaks observed in ionization of
H (a),and H (a) of difference state existed. The
peak potentials of formation and ionization of H
(a) were not changed. The formation peak pote-

ntial of O (a) disappeared and the reduction po-
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Fig. 4 The voltammetric curves in 0.005 mol/dm? H,
SO, 0.002 mol/dm® CI~ ion (Saturated N,
system)

tential of O (a) shifted to about-0.05V with soni-
cation. In the sonication, current disturbed under
0.15V vs. Ag/AgCl The current density shifted
-0.3mA/cnf in the region of formation and ioniza-
tion of H (a). The current density shifted in a
negative direction under 0.75V, and shifted in a
positive direction over 0.75 V vs. Ag/AgCl. Fig.
4 shows the effects of C1™ ion on the voltammetry
in the saturated N, system. The formation peak
potential of O (a) disappeared in the presence of
Cl™ ion with sonication. The curve in the range
of reduction of O (a) had little effect with sonica-
tion. The current density shifted —0.4mA/ctf in the
range of formation and ionization of H (a). Fig.
5 shows the effects of C1™ ion in the saturated air
system. The formation peak potential of O (a)

had not affected with air. The formation and re-
duction peak potentials of O (a) disappeared
with sonication. In the sonication, the current
density in region of formation and ionization of
H (a) shifted-1.653 mA/cm®

0.05 mol/dm?® H.SO,

Fig. 6 ~9 show the voltammetric curves. The
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Fig. 5 The voltammetric curves in 0.005 mol/dm? H,
SO, containing 0.002 mol/dm?® CI~ ion (Satu-
rated air system)
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Fig. 6 The voltammetric curves in 0.05 mol/dm® H,
SO, (Saturated N, system)

formation peak potential of O (a) disappeared in
the saturated N, and air systems and addition of
Cl” ion with sonication. Voltammetric curve
shifted -1.75 mA/cm® in the H (a) region. In the
addition of Cl™ ion, the effect of Cl™ ion was
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Fig. 7 The voltammetric curves in 0.05 mol/dm?® H,
SO, (Saturated air system)
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Fig. 8 The voltammetric curves in 0.05 mol/dm?® H,

SO, 0.002 mol/dm?® CI= ion (Saturated N,
system)

same 0.005 mol/dm® H,80, in the saturated N
and air systems. The reduction peak potential of
O (a) shifted about -0.04 V in the saturated N
system and -0.03 V in the saturated air system

with addition of C1~ ion. The curve characterized
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Fig. 9 The voltammetric curves in 0.05 mol/dm® H,
SO, containing 0.002 mol/dm? Ci~ ion (Satu—
rated air system)

by current functions of large amplitude under 0.
45 V vs. Ag/AgCl It was estimated that the
formation and ionization potentials of H (a)
had not been confirmed, and were not changed
with sonication. The curve shifted in a negative
direction under 0.75 V, and shifted in a positive
direction over 0.85 V vs. Ag/AgCl in the satu-
rated air system comparing that in the saturat-

ed N, system.

0.5 mol/dm* H,SO,

Fig. 10~13 show the voltammetric curves.
The formation peak potential of O (a) disappea-
red in the saturated N, and air systems and addi-
tion of ClI~ ion with sonication. The reduction
peak potential of O (a) shifted about ~0.04 V in
the saturated N, system and -0.03 V in air syste
m with addition of Cl~ ion. The peak potential of
oxygen desorption shifted about -0.05 V in the

saturated N, system with sonication. The curve
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Fig. 10 The voltammetric curves in 0.5 mol/dm?® H,
SO, (Saturated N, system)
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Fig. 11 The voiltammetric curves in 0.5 mol/dm® H,
SO, (Saturated air system)

characterized by current functions of large am-
plitude under 0.45 V vs. Ag/AgCl The displace-
ment in current density was smaller comparing
with that of 0.005 and 0.05 mol/dm® H,SO, . The
formation and ionization potentials of H (a) had
not been confirmed, and were not changed with

sonication.
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Fig. 12 The voltammetric curves in 0.5 mol/dm® H,
SO, containing 0.002 mol/dm? CI~ ion (Sat~
urated N, system)
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Fig. 13 The voltammetric curves in 0.5 mol/dm® H,
SO, containing 0.002 mol/dm?® ClI~ ion (Sat-
urated air system)

4. CONCLUSION

The formation peak potential of O (a) disappe-
ared because degassing in solution generated
with cavitation, and adsorption oxygen disconne-
cted from delctrodé with liquid jet. The current
was more flowed as platinum oxide film on elec-
trode decreased with shock wave pressure. The
current functions of large amplitude change an
apparent surface area of electrode as the a-
mounts of adsorption of gas bubbles that generat-
ed with cavitation reduced with liquid jet.
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