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ABSTRACT

The ability of treated flute reed to adsorb synthetic reactive dye solution and
textile wastewater in batch and fixed bed systems was investigated. The results of the
batch experiments showed that the adsorption capacity increased as the particle size
decreased. The smaller particle size required less contact time to reach equilibrium
because it had a higher rate of adsorption. The equilibrium data fitted well with the
Langmuir isotherm. The maximum adsorption capacity (gmax) of particle size of 420-1190,
1190-2000 and 2000-2800 um was 4.42, 3.83 and 3.12 mg/g, respectively. The results
from the desorption studies confirmed that the adsorption of reactive dye by treated flute
reed was due to ion exchange.

For the fixed bed system, the breakthrough volume increased with decreasing
particle size, initial reactive dye concentration, and flow rate and increasing bed depth.
Based on the BDST model, the critical bed depth was 3.71, 5.72 and 8.73 c¢m at the flow
rates of 0.6, 1.2 and 1.8 ml/min, respectively. The adsorption capacity decreased from
0.98 to 0.44 mg/g with a threefold increase in the flow rate. The bed depth of 45 cm and
flow rate of 0.6 ml/min provided a maximum adsorption capacity and was used in the
actual dyeing and printing textile wastewater experiments. When the actual dyeing textile
wastewater was tested, the treated flute reed reduced suspended solids (SS) from 1,296 to
8 mg/L and color from 1,715,000 to 191 ADMI but increased chemical oxygen demand
| (COD) from 2,688 to 4,032 mg/L. Similar results were obtained with the printing textile
wastewater; SS and color decreased from 84 to 74 mg/L and from 3,800 to 840 ADMI,
respectively, whereas COD increased from 1,680 to 2,880 mg/L. The COD increase
resulted from the leaching of organics from the treated flute reed. The pH value dropped
across the bed from 11.80 to 3.07 and from 8.69 to 3.30 during the dyeing and printing
wastewater experiments, respectively. As a result, the pH of dyeing and printing textile
wastewater after the treatment with flute reed would need to be adjusted before
discharging to receiving waters.

The results obtained in this study show that the flute reed can be applied to the
textile wastewater treatment. However, further experiments with various dyes are needed
to investigate the potential of flute reed. The cost analysis will also be studied for
comparing with the other adsorbents.
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