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ABSTRACT

The objective of this research was to study the use of oil palm ash as an adsorbent for chromium
removal in chrome plating wastewater and in admixture for stabilization/solidification of ash-sludge.
This research was divided into two parts. Fist of all, it investigated the amount of oil palm ash that was
needed as an adsorbent for chromium removal in chrome plating wastewater. This part was a batch
mode which was used to determine the optimum treatment condition by various ferrous sulfate and oil
palm ash doses. The doses of ferrous sulfate were 5, 10, and 20 g/L and the doses of oil palm ash were
150, 200, and 250 g/L. Secondly, stabilization/solidification of ash-sludge from chrome plating
wastewater treatment was examined. The ash-sludge was solidified by using cement and oil palm ash
as a binder. The oil palm ash proportion was tested at 0.25, 0.50, and 0.75, and the ash-sludge was
tested at 0.25, 0.50, and 0.75. All proportions of samples were mixed with one proportion of Portland
cement, with a water to solid ratio of about 0.7, and then the solidified wastes were cured at 7 and 14
days, respectively.

The results of part | showed that the chromium removal efficiency was more than 99.97% under
all conditions. From the statistical analysis, the results illustrated that chromium removal efficiency did
not vary with the amount of oil palm ash but it did vary depending upon the amount of ferrous sulfate.
Chromium removal efficiency at the dose of 5 g/L of ferrous sulfate was higher than at 10 and 20 g/L
(P < 0.05). The optimum condition in part | was with the use of a ferrous sulfate dose of about 5 g/L
and an oil palm ash dose of about 150 g/L. In this case, both the oil palm ash and ferrous sulfate doses
yielded a chromium removal efficiency of 99.99%, and the effluent chromium concentration, pH, and
SS were lower than those of the effluent standard stipulated by the Ministry of Industry of Thailand.
Moreover, the data fit well with Langmuir Isotherm.

From the results of part Il, it was found that the compressive strength of all solidified wastes
were higher than those of the required standard but less than that of the control, while the chromium
leaching concentrations of all solidified wastes were lower than those of the hazardous waste criteria.
From the statistical analysis, the results showed that the compressive strength at 0.25 and 0.50 oil palm
ash proportions were significantly higher than those of 0.75 (P < 0.05). The compressive strength at
0.25 ash-sludge proportion was significantly higher than those of 0.50 and 0.75 (P < 0.05),
respectively. The compressive strength of curing time after 14 days was significantly higher than after
7 days (P < 0.05). On the other hand, the chromium leaching concentration at 0.25 oil palm ash
proportion was significantly less than those of 0.50 and 0.75 (P < 0.05). The chromium leaching
concentration at 0.25 and 0.50 were significantly less than those of 0.75 (P < 0.05). And the chromium
leaching concentration of curing time of 14 days was significantly less than that of 7 days (P < 0.05).

When considering the maximum amount of oil palm ash and ash-sludge to be disposed, the
optimum ratio of cement: oil palm ash: ash-sludge was found to be 1: 0.75: 0.75 (OPA75S75) and the
estimated cost was 1,983 Baht per ton of ash-sludge. Moreover, the solidified sludge can be also used
as construction material.

From this research, it was found that the oil palm ash can be used for chrome plating wastewater
treatment and the stabilization/solidification of toxic sludge for reducing hazardous waste.
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