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NOMENCLATURE

C concentration [ mole /1 ]

D mass diffusivity [ cm/secz]

F Faraday constant = 96,485 C/mol

g gravitational constant [ ¢ / sec ]

h heat transfer coefficient [g/cm k]

k individual mass transfer coefficient [ cm/sec ]
I current [mA/crf]

Liim : limiting current [mA/cnf]

L : lengh of mass transfer section [ cm ]

n  Number of electons in charge transfer reaction
Ra © Rayleigh number = g8 4CL*Dv

Sc : Schmidt number = v /D

Sh : Sherwood number = kd/D

\Y% : voltage [ mV]

W : width [cm]

t : time [sec]

Greek Symbols

a : density coefficient
B : volume expansion coefficient [I/K]
diffusion boundary-layer thickness [ c¢m ]

5. : conduction laver thickness [ cm ]

- i -



. . . . 2
v © kinematic viscosity [ cm”/sec]

o : density [g/cm’]

T . dimensionless time

L : viscosity [ cp ]
Subcript

b * Bulk phase

C : onset condition

S . surface

- v -



SUMMARY

In the present study, onset conditions and transfer characteristics
have been investigated experimentally through electrochemical
technique. Cupric sulfuric acid solution confined between two
horizontal copper electrodes was used. The magnitude of current
estimating transfer rate was measured at an adopted constant
electrical potential. Due to the change of the polarity of electrodes,
the diffusion and natural convection have been induced respectively.
The dimensionless onset .time and correlation equations were as

follows,

r=11.35Ra %

Sh=0.15Rq""?

Above results have differenced comparing with existing data which
ignore the electrical migration effects. It is considered that the
difference between ours and others comes from the effects of
migration which we have applied qualitatively. Also, it is seen that
the electrical migration not only retards the onset of natural

convection, but reduces the transfer rates.
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1. Anode 4. Reference Electrode(AgCl-Ag)
2. Cathode 5. Potentiostat(EG&G,VersaStat)

3. Electrolyte Solution 6. Computer

Fig. 2 Experimental set-up
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