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Abstract — We have studied the adsorption behavior of a copper ion using the reactor containing the titanium dioxide of 50 g/
| and with the stirring of 5,000 rpm. A Langmuir adsorption isotherm was suitable in the acidic region, while Freundlich and
Sips adsorption isotherms were suitable in the basic region at pH 9 where maximum adsorption had been observed. The
adsorption amount increased with an increased value of pH. Adsorption took place rapidly in the pH region below the isoelec-
tric point(pH 5-6) and more slowly above the isoelectric point. The value of pH in the solution decreased during the adsorption
process proceeded. The adsorption amount on the rutile-type titanium dioxide was more than that on the anatase-type titanium
dioxide. And the adsorbent manufactured with the anatase type of 50 wt% and the rutile type of 50 wt% was much better in

adsorption performance.
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Fig. 1. Average diameter of rutile-type titanium dioxide by Malvern
Instrument.
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Fig. 2. Electron micrograph of rutile-type titanium dioxide by scanning
electron microscopy(magnification 20,000).
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Fig. 3. Schematic diagram of experimental setup.
(1) Stainless steel screen with 1,000 mesh
(2) Agitator with controller
(3) Holding frame with clamp
(4) Titanium dioxide
(5) Supplying tank with pump
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Fig. 4. Relationship between time and adsorption amount of copper ion
depending on agitating speed.
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Fig. 5. Langmuir adsorption isotherm of copper ion on rutile-type tita-
nium dioxide(pH: 3, temperature 28°C, TiO, concentration: 50 gi).
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Fig. 6. Langmuir adsorption isotherm of copper ion on rutile-type tita-
nium dioxide(pH: 7, temperature 28°C, TiO, concentration: 50 gi).
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Fig. 7. Langmuir adsorption isotherm of copper ion on rutile-type tita-
nium dioxide(pH: 9, temperature 28°C, TiO, concentration: 50 gf).
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Fig. 8. Freundlich adsorption isotherm of copper ion on rutile-type tita-
nium dioxide(pH: 3, temperature 28°C, TiO, concentration: 50 gf).
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Fig. 9. Freundlich adsorption isotherm of copper ion on rutile-type tita-
nium dioxide(pH: 7, temperature 28°C, TiO,, concentration: 50 gf).
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Fig. 10. Freundlich adsorption isotherm of copper ion on rutile-type
titanium - dioxide(pH: 9, temperature 28°C, TiO, concentration:
50 gl).
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Fig. 11. Sips adsorption isotherm of copper ion on rutile-type titanium
dioxide(pH: 3, temperature 28°C, TiO, concentration: 50 gf).
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Fig. 12. Sips adsorption isotherm of copper ion on rutile-type titanium
dioxide(pH: 7, temperature 28°C, TiO, concentration: 50 g).
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Fig. 13. Sips adsorption isotherm of copper ion on rutile-type titanium
dioxide(pH: 9, temperature 28°C, TiO, concentration: 50 gf).
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Table 1. Comparison of correlation coefficient(R) relative to adsorp-
tion isotherm

bH Type Langmuir isotherm  Freundlich isotherm  Sips isotherm
pH3 0.3009 0.2867 0.2868
pH7 0.7176 0.7030 0.6861
pH9 0.7220 0.7925 0.8024
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Fig. 16. Change of pH during adsorption process(temperature: 3%,
TiO, concentration: 50 g, agitation speed: 5,000 rpm).
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