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Abstract

Loess, a natural clay, was evaluated as an adsorbent for the decolorization of Acid Orange II, an azo and reactive dye, from
aqueous solution. Adsorption studies were performed at 30°C and the effect of reaction time, loess dosage, initial
concentration, loess particle size, pH, agitation rate were investigated to determine the optimum operation conditions. The
removal efficiencies of color were measured to evaluate the effectiveness of loess. From this study, it was found that optimal
reaction time was 10 min. Color removal efficiencies of Acid Orange II were increased as higher loess dosage, initial
concentration and agitation rate. However, color removal efficiencies decreased when pH is high and loess particle becomes
large. Adsorption of Acid Orange II fitted to the pseudo-second-order rate kinetics more than first-order rate kinetics.
Langmuir and Freundlich adsorption isotherm constants and correlation coefficients were calculated and compared. It was
concluded that the adsorption data of Acid Orange II onto loess fitted to the Freundlich model more than Langmuir model.
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Fig. 1. Chemical structure of Acid Orange II.
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Fig. 2. Effect of loess dosage on the color removal of Acid
Orange II on loess (reaction time: 60 min, agitation
rate: 200 rpm, initial Acid Orange Il concentration:
20 mg/L, pH 6.5, loess particle size < 45 pm, and
Temp.: 30°C).
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Fig. 3. Effect of reaction time on the color removal of
Acid Orange II on loess (agitation rate: 200 rpm,
initial Acid Orange II concentration: 20 mg/L, pH
6.5, loess dose: 40 g, loess particle size < 45 ym,
and Temp.: 30°C).
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Fig. 4. Effect of agitation rate on the color removal of
Acid Orange II on loess (pH 6.5, initial Acid
Orange II concentration: 20 mg/L, loess dose: 40
g, reaction time: 10 min, loess particle size < 45
um, and Temp.: 30°C).
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Fig. 5. Effect of initial Acid Orange II on the color
removal of Acid Orange II on loess (reaction time:
10 min, agitation rate: 200 rpm, loess dose: 40 g,
pH 6.5, loess particle size < 45 um, and Temp.:
30°C).
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Fig. 6. Effect of loess particle size on the color removal of
Acid Orange II on loess (reaction time: 10 min,
agitation rate: 200 rpm, loess dose: 40 g, pH 6.5,
initial Acid Orange II concentration: 500 mg/L, and
Temp.: 30°C).
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Fig. 7. Effect of pH on the color removal of Acid Orange
II on loess (agitation rate: 200 rpm, initial Acid
Orange II concentration: 500 mg/L, loess dose: 40
g, loess particle size: 45~75 um, reaction time: 10
min and Temp.: 30°C).
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3.7. Adsorption kinetic
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Fig. 8. Pseudo-first-order plot for the adsorption Acid Orange
II on to loess effect of initial Acid Orange II
concentration on the adsorption of Acid Orange II on
loess (initial Acid Orange II concentration: 20 mg/L,
agitation rate: 200 rpm, initial Acid Orange II
concentration: 20 mg/L, pH 2.12, loess dose: 40 g,
loess particle size: 45~75 (m, and Temp.: 30°C).

pseudo-second-order kinetic model (Ho and McKay, 1999)
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Fig. 9. Pscudo-second-order plot for the adsorption Acid
Orange II on to loess effect of initial Acid Orange 11
concentration on the adsorption of Acid Orange II on
loess (initial Acid Orange II concentration: 500 mg/L,
agitation rate: 200 rpm, pH 2.12, loess dose: 40 g,
loess particle size: 45~75 um, and Temp.: 30°C).
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Table 1. A comparison of the pseudo-first-order and pseudo-second-order rate constants

Pseudo-first-order kinetic

Pseudo-second-order kinetic

ki (min") g (mg g’ R’

k¥ 107 (g mg'min") q (mg g') R’

0.425 0.142 0.7585

11.017 0.516 0.9999
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