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Treatment Efficiency of Activated Carbon Adsorption
for Dyeing Wastewater Treated by the
Different Pre-treatment Methods
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(Manuscript received 8 February, 2006 accepted 22 June, 2006)

This research aims at applicability of adsorption process in order to satisfy the restricted Effluent Quality
Standards for dyeing wastewater. The dyeing wastewater treated by biological process with carrier imbedded mi-
croorganisms was directly applied to the activated carbon adsorption in Process A. The dyeing wastewater treat-
ed by Fenton oxidation for the effluent of biological process was applied to the adsorption in Process B. It was
found that the optimum conditions of adsorption with granular activated carbon are 20°C and 120 minutes for
the batch experiment. Langmuir equation was fitted better than Freundlich equation to the experimental data. The
breakthrough time of adsorption column was determined by color rather than CODy, for both Process A and
Process B. The results revealed that the breakthrough time of adsorption for two processes was extended by the
treatment of Fenton oxidation for dyeing wastewater treated by biological treatment than the direct application of
dyeing wastewater treated by the biological treatment. Adsorption process can be applied in order to meet the
restricted Effluent Quality Standards for dyeing wastewater.
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Table 1. Physical properties of Calgon F-300 Activated

carbon
Parameters Value
Raw materials Biturninous
Surface area, m”/g(BET) 950~1050
Apparent density, g/cm’ 0.48
Particle density, g/cm’ 1.3~14
Iodine No. 900
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Fig. 1. Schematic diagram of the advanced treatment processes for the dyeing wastewater.

Table 2. Operating conditions of GAC column

Item Conditions
Column Diameter (cm) 74
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Packed Height t(m) 0.9
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ological process and (b) treated by Fenton oxidation process.
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Table 3. Pseudo-second-order adsorption rate constants and the calculation and experimental g. values for ad-

sorption
Parameter Organics (CODwn) Color
Materials g (exp)| ke |q (ca)| ¥ |q (exp)| ke |qe (cal)|
Wastewater treated by biological process 132 {00021 24 0.72 940 (00037 108 | 096
Wastewater treated by Fenton oxidation process| 2.00 0.01 2.5 0.96 236 002 | 238 | 099
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Fig. 5. Freundlich isotherm (a) for the dyeing wastewater treated by biological process and Langmuir isotherm
(b) for the dyeing wastewater treated by Fenton oxidation process on GAC. (V dyeing wastewater treat-
ed by biological process, @ dyeing wastewater treated by Fenton oxidation process)

Table 4. Freundlich and Langmuir isotherm constants

Parameter Freundlich isotherm Langmuir isotherm
Materials K 1/n r a b r
Wastewater treated by biological process 0.068 0.71 0.89 1234 0.028 094
Wastewater treated by Fenton oxidation process 0.115 0.55 092 1.332 0.039 0.94
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Table 5. Treatment expenditure per cubic meters of wastewater
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Fig. 6. Breakthrough curves of CODm, and Color in Process A(a) and Process B(b).
(The symbols are notified as solid circles for wastewater and open circles for the effluent from activated

carbon column.)
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