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Adsorption of Rhodamine B by Activated Carbon from Coconut Shell
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ABSTRACT

The purpose of this research is to study the adsorption of Rhodamine B dye using activated
carbon from coconut shell. Activated carbon was prepared by chemical activation. The coconut
shell was carbonized at temperature of 450 °C for 6 hours in a confined environment. The char
is chemically activated by mixing the char with KOH as mass ratio of 1:3 and then activated at
500 °C for 1 hour in a confined environment . The activated carbon was characterized by N,
adsorption - desorption isotherm technique, It was Fourier transforms infrared spectroscopy
technique, and scanning electron microscope technique found that the adsorbent had a specific
surface area of 1.091x10°> m?/g, total pore volume of 3.964x10° cm?/g, and average pore size of
1.167 nm. There was carboxylic group on the adsorbent. The porous surface of the absorbent
was observed. The batch experiment was divided into 4 parts. Firstly, The effect of contact time
on the adsorption was investigated. An amount of 0.4 g. adsorbent was placed in 200 mL of 200
me/L dye solution and shaken at temperature of 30, 40 and 50 °C . The adsorption increases with
increase of temperature. The samples were measured at time intervals. It was found that the dye
uptake rapid increases in first 10 min and then equilibrium stage at 90 min. Secondly, influence
of initial dye concentration on the adsorption was studied. 0.1 g of adsorbent was subjected to
dye solutions with the concentration range from 50 to 300 mg/L and shaken at temperature of
30, 40 and 50 °C for 2 hours. It was observed that the amount of dye adsorbed increased with
the dye concentration and the highest one was at 300 mg/L. Thirdly, influence of initial pH on
the adsorption was carried out 0.1 g of adsorbent was mixes in 50 mL of 300 mg/L dye solution
with pH among 2-10 and shaken at temperature of 50 °C for 2 hours. It was found that the dye
uptake decreases with increase of pH and the highest one was pH of 2.0. Finally, the desorption

was studied. The 0.1g spent adsorbent was placed in 4 eluents such as distilled water, 0.1M HCl



solution. 0.1M NaOH solution and acetonitrile. They were placed in 50 mL of eluents and
then shaken at temperature of 30 °C for 2 hours . The highest desorption was observed in the

distilled water.



