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ADSORPTION OF PHENOL BY BAMBOO CHACOAL; BAMBUSA
ARUNDINACE WILD; DENDROCALAMUS COPELANDII AND DENDRO-
CAMUSASPER BACK FROM KANCHANABUREE PROVINCE)
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Abstract: Activated bamboo charcoals from Kanchanaburee province were
prepared through chemical process by using 20% potassium hydroxide for
Bambusa arundinacea wild (BAW); and Dendrocalamus copelandii (DC) for 4
and 8 hours, respectively and concentrated phosphoric acid for Dendrocamus
asper back (DAB) for 4 hours. The efficiencies of bamboo charcoals before and
after activated with chemical process were compared from the adsorption of
phenol on charcoals by measuring the phenol value in term of the ratio of
the adsorption phenol to the amounts of charcoals at 10% residual phenol.
The phenol values of non-activated BAW, DC and DAB were 4.90, 23.40 and
440 g /L, respectively. And the activated BAW, DC and DAB were 13.30,
18.27 and 5.50 g /L , respectively

Introduction : Phenol is an organic compound which hardly to
degradate. It is a carcinogenic agent when react with other substances. It can
be often found in the wastewater from the industry. Thus, the water must be
treated before flush out to the river. Activated carbon adsorption is an effective
mean for reducing organic compounds, chloride, heavy metal, unpleasant tastes
and odors in effluent or colored substances from gas or liquid stream.
Activated carbon is extremely porous powder with a large surface area (range
500-1400 m?/g). The propose of this research are; studying the phenol
adsorption for waste management on both activated and non-activated bamboo
charcoal; Bambusa arundinace wild; Dendrocalamus copelandii and Dendrocamus
asper back from Kanchanaburee province, and finding the new activated charcoal
for replacing the commercial activated carbon in order to reduce the cost.

Methodology: After the bamboo charcoals were prepared, they were
crushed, sieved to a size of 150 um and washed until the filtrates were
colorless. The charcoals, then, were filtered and dried in oven. Activated carbon
charcoals were prepared as follow: Bambusa arundinacea wild (BAW) and
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Dendrocalamus copelandii (DC) charcoal were refluxed and activated with 20%
potassium hydroxide with ratio of coal weight to reagent volume 1:4 for 4
and 8 hours, respectively. Using the same procedure, Dendrocamus asper back
(DAB) charcoal was refluxed with phosphoric acid for 4 hours. The activated
charcoals were washed with distilled water until the pH of filtrates were
approximately 6.5 or colorless. The charcoals were filtered and dried in an
oven at 110°C.

The adsorption of phenol were measured by phenol value. Weighing
the activated charcoals about 1 gram and put into the flask and adding 25 mi
of the standard solution of phenol 10 ppm. The solutions were adjusted to
the volume of 250 ml. with 0.073 M phosphoric buffer. The flasks were
covered with foil. Then, the solutions were shook for 30 min. The residual
phenol after adsorption on the charcoals were filtered. Finally, the absorbance
of phenol were measured by UV-vis spectrophotometer at 270.1 nm. The
isotherm between % residual phenol and the ratio of the adsorption phenol
(X) to the amounts of charcoals (M) were plotted in logarithm. The phenol
value were determined by the term of X/M at 10% residual phenol of the
isotherm as equation (1). The results were compared to the commercial
activated charcoal and the non-activated charcoals.
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Figure 1 The Freundlich adsorption isotherms of the non-activated bamboo
charcoals of BAW, DC and DAB were compared to the activated ones.
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Result, Discussion and conclusion :

Figure 1(a) to 1(f) showed the Freundlich adsorption isotherms of the
commercial activated charcoal that compared to the activated and non-
activated bamboo charcoals of BAW, DC and DAB.

From the Freundlich adsorption isotherms, the phenol values were
calculated by using equation(1) and summarized in Table 2. The non-activated
and activated bamboo charcoals from BAW, DC and DAB have similar
phenol values. However, the DAB charcoal has the highest adsorption efficiency
for phenol comparing to other charcoals. The phenol value of DAB charcoals
is not significantly different to the commercial activated charcoal. Therefore,
DAB bamboo charcoal can be replaced the commercial activated charcoal for
phenol treatment of wastewater.

Table 2 Phenol values of activated carbon and bamboo charcoals

Types of charcoal 10% Residual % Phenol value
phenol Moisture (g/L)
Commercial activated carbon 33.16 14.49 2.32
Activated BAW charcoal 6.26 7.48 13.30
Non-activated BAW charcoal 17.72 3.64 4.90
Activated BAW charcoal 4.65 5.62 18.27
Non-activated DC charcoal 3.65 511 23.40
Activated DAB charcoal 13.52 5.13 5.50
Non-activated DAB charcoal 19.32 5.72 4.40
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