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Study of wastewater treatment from palm oil plant by

Fenton reaction for recycling
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Abstract

Color and COD removal of palm oil mill effluent procedure was set into two steps. The
first step was by Fenton reaction together with coagulation with calcium oxide. The second step
was included for ionic species removal by adsorption with cationic exchange resin Amberlite
SR1L. Color and COD of the water were deep dark brown in which scale of Co-Pt method for
color measurement was unavailable whereas the COD range was 2000-8000 mg/L. The treatment
conditions of the first step was composed of weight ratio of Fenton reagents and coagulant of Fe:

'H,0,:Ca0 = 1:11.7:4.5. pH adjustment of the Fenton reaction by using sulfuric acid and nitric acid
in the range of 2.5-3.0 followed by using CaQ in the range of 8.0-8.5. Results of the treatments
from using sulfuric acid as nitric acid were COD and color reduction by 80-85 percent and Co-Pt
range scale of 66-88. Furthermore, ionic residues in the water after treatment were monitored as
followed: iron less than 1 mg/L, calcium 300-350 mg/L, sulfate 120-250 mg/L. and nitrate 0.05-
135 mg/L. The color was clear according to Thai standard.  The second step of the treatments for
removal of COD and ionic species residues by adsorption column of cationic resin was conducted
by downward flow of 150 mL/min. Bed volume of the adsorption column was 0.95 L in that the
column diameter was 2.5 inches. Breakthrough point of this operation was 18 minutes in that

removal of COD was reached 99 percent whereas there is no existence of calcium in the water.



