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Adsorption of dye from synthetic wastewater using activated carbon from rubber

wood chips
By  Mr.Krekkiat Thanabodeewiwut
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Mr.Chatchai Charoenphon
Abstract

This research project studied adsorption of methyl orange dye from synthetic
wastewater using activated carbon from rubber wood chips. The rubber wood chips
were burnt at 450 °C for 1 hour in confined environment. The obtained char was
activated to activated carbon by mixing char and KOH with-mass ratio of 1:3 and then
burnt at 500 °C for 1 hour in confined environment. The activated carbon was
characterized by N, adsorption-desorption isotherm technique, Fourier transforms
infrared spectroscopy technique, and scanning electron microscope technique. It was
found that the adsorbent had a specific surface area of 9.941 x 10 m? / g, a total pore
volume of 3.568 x 10 cm?®/ g, and an average pore size of 1.162 nm. The adsorbent
contains positives functional groups which is preferentially attached to the negative
dye molecules of methyl orange, and the surface of adsorbent is porous. The batch
adsorbent experiment was divided into 4 parts. Firstly, adsorption isotherm was
investigated. 0.1 g of adsorbent was mixed in dye solution with initial dye concentration
in range from 50 to 250 mg/L shaken for 24 hours. From the result, it was found that
the adsorption isotherm follows Langmuir isotherm equation. Secondly, adsorption
kinetics was investigated. An amount of 0.5 ¢ adsorbent was added in a dye solution
with initial concentration of 150 mg/L and then shaken. The dye samples were
measured at time intervals until reaching equilibration. It was observed that the
adsorption rate increases rapidly in the first 15 min and then reaches equilibrium at
150 min. The adsorption rate was conform to Pseudo-second order reaction equation.

Thirdly, optimal condition was determined by response surface model and



experimental designed by Box-Behnken method. The affecting factors were initial dye
concentrations (40-300 mg/L), pH (2-12), and temperatures (25-60 °C). The optimal
condition was observed at a certain condition which is initial concentration of dye 300
me/L, a pH of 3, and a temperature of 45 °C. Finally, desorption of dye from the used
adsorbent was studied to determine of interactive force between adsorbent and dye.
The used adsorbent was subjected to the distillated water, 0.1 N HC(, 0.1N NaOH, and
acetonitrile. It was observed that the amount of dye desorbed in the 0.1N NaOH was

the highest one exhibiting that the interactive force is electrostatic attraction, and the

main adsorption mechanism obeys anionic substitution.



