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Figure 8: Percentages of Chemical Oxygen Demand (COD) Removal 
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Table 8: Mean Concentration and Percentage Removal for Various 
Parameters in Palm Oil Effluent for Ponding System 

(Kalumpong Oil Mill, Guthrie Group) 

Parameters 

pH 
BOD (mg/1) 
COD (mg/1) 

SS(mg/l) 

Inlet 

5.43 
82.18 
1320.9 
98.94 

Ponding System 

Outlet 

7.09 
74.72 
67.5 
29.33 

Percentage of 
Removal 

10.1 
94.4 
70.3 

EQA Limits 

5 - 9 
100 

1000 
400 

* EQA - Environmental Quality Act 

Table 9: Mean concentration and percentage removal for various 
parameters in palm oil effluent for Open Tank Digester (Chersonese 

Oil Mill, Golden Hope Plantation Bhd.) 

Parameters 

pH 
BOD (mg/1) 
COD (mg/1) 

SS(mg/l) 

Inlet 

6.28 
35.93 
1653.1 
171.83 

Open Tank Digester System 

Outlet 

7.98 
28.18 
41.2 
23.28 

Percentage of 
Removal 

21.5 
97.4 
85.9 

EQA Limits 

5 - 9 
100 

1000 
400 

* EQA - Environmental Quality Act 

adjustment. An acidification reactor in the context of anaerobic treatment 
is one in which organic matter is converted to organic acids prior to 
conversion to methane. Therefore, after various treatment stages for 
both treatment the value of pH will be neutral or more alkaline. However, 
the pH values for treated POME were within the allowable range, 5-9. 

The results showed that open tank digester system could remove as 
much as 86% suspended solids. Meanwhile, with ponding system about 
70% suspended solids were removed from the palm oil mill effluent. 
High amount of suspended solids are caused by the cellulosic substance 
from palm fruits. From Figure 4, open tank digester system marked higher 
amount of suspended solid compared to ponding system after treatment. 
Generally, the treatment processes of each treatment systems do function 
differently and the effectiveness of POME treatment systems depend 
on this and maybe influenced by diverse reasons. 
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Effectiveness of Palm Oil Mill Effluent (POME) 

On the other hand, the biochemical oxygen demand in ponding system 
gives lower percentage of removal about 10% compared to open tank 
digester system that reduces about 21.5% BOD. Nonetheless, the 
percentage of BOD removal depicted very low removal after going 
through the treatment especially in ponding system. This might be due to 
the excessive solids accumulation in the anaerobic ponds which are 
difficult to be removed regularly. Hence, the problem affected the BOD 
removal efficiency. From the results obtained, it has been identified that 
the COD amount are much higher that BOD. The high COD/BOD ratio 
indicated the persistent of chemical present in the palm oil mill effluent. 
It is observed that for both treatment systems, the value COD decreased 
sharply. The sharp drop in amount of COD is mainly due to the 
effectiveness of the treatment processes in removing organic matter in 
palm oil mill effluent. The ponding system showed 94% COD removal 
and 97% COD removal for open tank digester system. 

Conclusion 

The results showed that ponding system (Kalumpong Oil Mill) and open 
tank digester system (Chersonese Oil Mill) could remove BOD, COD 
and suspended solids agreeably according to the limit set by EQA, equally 
efficient. The pH values for both treatment systems also between the 
allowable pH range by EQA. However the various treatment processes 
and stages use by ponding system and open tank digester system has 
suggested slight difference in the especially on removal efficiency for 
BOD, COD and suspended solids. The amount of BOD, COD and 
suspended solids are found to decrease more in open tank digester system. 
The effectiveness for palm oil mill effluent treatment systems depends 
on the treatment processes that provide different functions on the 
percentages removal of BOD, COD and suspended solids. Further 
investigation on nitrogen and phosphorus removal can be done to verify 
the effectiveness of treatment systems. 
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