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Abstract: In this study, the ultrasound which provides the properties of mixing, and surface cleaning effect, the in-
crease of the effective reaction surface area and the enhancement of the effective collision frequency, was used to en-
hance the recovering efficiency of Cu from the Cu-ion containning waste water. The ultrasonic reactor used in this
study was designed and constructed for improving the disadvantage of the existing ultrasonic reactor. From the experi-
mental result and its analysis, we obtained following conclusions.

1. The ultrasound increased the rate of electrochemical deposition to 582.2% in maximum at the condition of 0.1M-
CuS9, and 2.1 V-overpotential.

2. The enhancement effect of ultrasound induced by the reduction of diffusion layer thickness was 277.8% in maxi-
mum and induced by the other effect except for the reduction effect of the diffusion layer thickness was 253.6% in
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maximum at 0.1M-CuSQ; and 2.1V overpotential.

3. This study gave the possibility of the scale-up of ultrasonic reactor and in particular, ultrasonic reactor would be

effective in the treatment of waste water containing a low concentration of Cu ion.
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Fig. 1. Schematic diagram of ultrasonic reactor.
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Nomenclatures

A The area of the electrode[ cm?]

C  : The concentration of the Cu** in bulk solu-
tion[ mole/? ]

Co : The concentration of the Cu** at the sur-
face of the electrode[ mole/? ]

C.  : The concentration of the species i
[mole/? ]

D The diffusion coefficient of the species i
[em?/sec]

F [ The Faraday’s constant[ 96487C/eq.]

I . The current density[ A/cm?]

I, : The current density by the diffusion
[A/cm?]

I The current density without ultrasound
[A/cm?]

Iy : The current density by the migration
[A/em?]

I . The total current density[ A/cm?]

[y : The current density in ultrasonic field
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[A/em’]

Ks : The Boltzman constant

[1.381 x 107%* J/K]

Nu The molar flux by migration[ A /cm?]

- The flux of species i mole/cm? - sec]

sonic field[ gr]
“ . The bulk velocity[ cm/sec]
v; . The ion velocity[ cm/sec ]
z . The charge of ion[ - ]

Greek letters
©® . The electrochemical potential[ Volt ]

1) - The thickness of the diffusion layer[cm]
. The thickness of the diffusion layer without

ultrasound[ cm ]

Op. v - The thickness of the diffusion layer in ultra-
sonic field[em ]

A : The equivalent conductivity of the species i

[em?/mole]

7o - Total enhancement factor of the quantity of
the deposited Cu in ultrasonic field[ % ]

7o . Enhancement factor by the reduction of the
diffusion layer thickness in ultrasonic field
[%]

7o . Enhancement factor by the other effect in
ultrasonic field[ % ]
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