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Abstract—The characteristics of CuS precipitation, which will be adapted to Cu(Il) elimination from waste
water, were investigated. A Coulter Counter was used in CuS particle size analysis. The rates of nucleation
and growth of CuS were represented by classical nucleation theory and two step model, respectively. The
rate of nucleation of copper sulfide from its ions is a fifth-order reaction and the order of the overall growth
process is 0.746. The interfacial tension between the CuS particles and the surrounding solution, which has
been calculated by nucleation theory and experimental data, is determined to be 2.62X 10 ° J/cm® The growth
rate of CuS particles can be predicted by the following equation successfully.
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Fig. 1. A schematic diagram of the experimental appara-
tus.
1. Micro syringe(NayS solution feeder)
2. Micro syringe(CuCl, solution feeder)
3. Orifice tube
4.Pt probe
5. Crystallizer
6. Agitator
7. Constant temperature bath
8. Thermometer
9. Vacuum control system & signal
transportation system
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Fig. 2. Cupric sulfide solubilities as a function of the pH
value.
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Fig. 3. A typical example of the average particle size var-
iation with the mixing time for cupric sulfide preci-
pitation at the pH equals 4.
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Fig. 4. The dependence of the induction period upon the
sulfide initial concentration at the pH equals 4.
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Fig. 6. The influence of the pH on the nucleation rate.
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Fig. 7. The Arrhenius plot for crystals nucleation rate.
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Fig. 8. The variation of particle size distributions at the
pH equals 4.
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NOMENCLATURE

C :concentration [mol/cm®]

Co :initial concentration [mol/cm®]

Cs :saturated concentration [mol/cm®]

g :growth rate order

I  :induction period [min]

K :overall crystal growth coefficient [cm/sec]
Ky : solubility product

k  :boltzmann constant [J/K]

m : precipitated mass [mol/cm®]

N :number of particle per volume [number/cm?*]
Nr :nucleation rate [number/cm® sec]

n :constant of equation 1
S  :particles surface area per unit liquid volume
[em*/cm®]

r :particle radius [um]
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T  :average particle radius [um]

I. :average particle radius at C=Cs [um]

T :temperature [K]

Vy :ion or molecular molar volume [cm®/mol]
Vp :average particle volume [cm?]

o :interfacial tension [J/cm?]

REFERENCES

1. Christiansen, J.A. and Nielsen, A.:Z. Elektro
Chem., 56, 465(1952).

2. Duke, F.R.:J. Am. Chem. Soc, 76, 1443(1954).

3. Johnson, R. A. and O’'Rourke, D.:J. Am. Chem. Soc.,
76, 2124(1954).

4. Pohl, H.P.:J. Am. Chem. Soc, 76, 2182(1954).

12.

13.

. LaMer, V.K.:Ind. Eng. Chem., 44, 1270(1952).
. Nielsen, A. E.: “Kinetics of Precipitation”, MacMi-

lian Company, New York(1964).

. Nielsen, A.E..J Crystal Growth, 11, 233(1971).
. Nyvlt, J. : “Industrial Crystallization”, Verlag Chemie,

Weinheim(1982).

. Ohyama, Y.:Bull Chem. Soc. Japan, 28, 243(1954).
10.
11.

Sohnel, O.:ibid, 44, 377(1970).

Takiyama, K.:Bull. Chem. Soc. Japan, 31, 944
(1958).

Takiyama, K.:Bull. Chem. Soc. Japan, 31, 950
(1958).

Van Hook, A.:J Phys. Chem., 44, 751(1940).

HWAHAK KONGHAK Vol. 29, No. 6, December, 1991



