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ABSTRACT

Dyeing industries have used large quantities of water in the production line. Wastewaters
generating from the dyeing process with chemical residues and contaminant has leaded to the failure of
ecosystem, harmful to human life, and visual pollution. Then the aim of this research was to eliminate or
treat the dye molecule structure in wastewater from dyeing industries by synthesize and apply iron catalyst.
Batch experimental was set and used to study for the effectiveness treatment of synthetic dyes in the
synthesized wastewater. Continuous experimental unit was also designed using packed column by packing
with the iron catalyst for continuously flows of wastewater through the system. The design of experimental
by Response Surface Methodology (RSM) was used for optimum condition study and mathematical model
formation. The real wastewater contaminated with dyeing from cloth processing in community was trialed
and treated and economical analysis of the treatment system was performed.

The iron catalyst was effectively synthesized by sol-gel method with the optimum mole ratio of
Mg(NO,), .,;C,H,0, . :FeCl

) at 1.25:1.25:3.75 for iron sol preparation. Dip coating method was

2 (aq) 4 (aq) 3 (aq

applied to coat the iron sol on three types of ceramic media; circled-ceramic foam, squared-ceramic foam,
and ringed-ceramic. The coating ceramic was calcined in furnace at 600°C for stability of the catalyst.
Scanning Electron Microscope (SEM) and Energy Dispersive X-ray spectrometer (EDX) techniques were
used to characterize the prepared catalyst. Iron element was found completely fixed on the ceramic
surface. The effectiveness of the catalyst was tested for the dye removal performing by soaking the
catalysts in 2-liter batch reactor containing the synthetic wastewater with magnetic stirrer. Parameters of
the batch were considered at pH 5-8, dye concentration 10-200 mg/l and amount of squared-ceramic foam
catalysts 40.5-162 milligram. The removal efficiency at 2 hours reaction time and optimum pH 6 of
reactive red, reactive blue, and malachite green dye was found at 95, 98, and 99%, respectively.
Performance of the treatment was increased when increase the concentration of dye, amounts of iron
catalysts, and reaction time. Air and nitrogen feeding had not effected to the dye removal, therefore the
catalysts can be regenerated by dissolved oxygen in the wastewater. The iron catalytic system can reduced
COD from contaminated dye in wastewater.

The study of dye treatment for solving the environment problems was performed in continuous
flow packed column system. The column with diameter 11 cm, height 90 cm, and packed by iron catalyst
was designed for continuously flow of wastewater through the catalysts surface. 2 kinds of synthetic dye;

reactive red and malachite green dye were prepared and pumped to the system. Technique of RSM were
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used to design the experiment with concentration of dyes, amounts of catalysts and wastewater flow rate
process parameters of amount of catalysts 432.5-1,730 milligram, flow rate 10-200 ml/min, and
concentration of reactive red at 20-80 mg/l and malachite green 4-20 mg/l. Response variable (y) of this
study was the percentage of dye removal efficiency. Optimum condition and mathematical quadratic
model was archived to predict for efficiency of the iron catalytic system. It was found that the predicting
efficiency for the reactive red and malachite green were 84.45% and 93.62%, while experimental result
were 84.85% and 93.62 %, respectively. The results coincided with the prediction with P < 5 %, which
indicate the accuracy of mathematic model.

From the study, it can be concluded that the synthetic dye structure can be treated and changed to
CO, and water by the iron catalysts. Therefore the treated wastewater will not has any toxic to
environment. In addition, the continuous flow by packed column system were also tested with real
wastewater from Batik Community. The removal results from purple, green, and blue dyeing wastewater
treatment were found at 50, 60, and 95 %, respectively. The cost for Batik wastewater treatment by iron
catalyst was 11.87 baht per 1 m’ wastewater, which is lower than the Fenton method (125.32 baht per 1
m3). The treatment systems of packed column with iron catalyst can effectively run with continuous flow
mode at low cost and high performance. This removal technique can possibly be performed and leaded to

develop for industry level.
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