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This research has two purposes. The first one is to study the effect of organic loading rate 
on the alkalinity of an anaerobic treatment system. The second one is to compare the alkalinity 

demand on both the carbohydrate wastewater and the protein wastewater. Each type of the 

wastewater has COD concentration of 2500 mg/l. The experiments were done by varying the organic 
loading rate to 4, 8 , 12 and 16 g/l-day. For each of the loading rates, the ranges of alkalinity to COD 

ratio of the carbohydrate wastewater were 0.3:1, 0.9:1 and 1.5:1 and the ranges for the protein 

wastewater were 0.3:1,0.6:1 and 0.9:1

From the experiments, it was found that the COD removal efficiency of the system was fairly 

high and ranged between 80-98%. Thus, any organic loading rate variations had no effect on pH of the 

system. The pH of the effluent were 6.6, 7.1 and 8.0 when alkalinity to COD ratio were 0.3:1, 0.9:1 and 

1.5:1 for the carbohydrate wastewater. For the protein wastewater, the pH at the effluent were 6.7, 7.1 

and 7.7 when alkalinity to COD ratio were 0.3:1, 0.6:1 and 0.9:1 respectively. This showed that there 
was no effect from the organic loading rate variations to the pH of the system. However, the variation of 

pH depended on the quantity of alkalinity added. The carbohydrate wastewater and the protein 
wastewater required different amounts of alkalinity. The experiments revealed that the protein 

wastewater required less demand of alkalinity than the carbohydrate one. It is because the protein 
wastewater generates less carbon dioxide than that of the carbohydrate wastewater does. Moreover, 

the protein wastewater also produced the alkalinity from the system. The experiments lead to the basic 

understanding of the necessity of alkalinity requirement in the anaerobic treatment system. It is 

because the carbon dioxide or the carbonic acid generated from the degradation of organic materials 
decreases the pH of the system. The system might fail if the pH of the system is too low. Therefore, the 

quantity of the alkalinity must be high enough to neutralize the generated carbon dioxide so that the 
optimal condition for effectively operating system is obtained.

เท addition, a model was developed by the researcher for the calculation of alkalinity
demand. There are 3 types of alkali chemicals used in the model: sodium hydroxide, sodium 

carbonate, and sodium bicarbonate. When comparison was made between the pH obtained from the 
experiments and the pH from the model, no significant different was found. This shows that the model 

is applicable and that it might help in designing of the anaerobic treatment system.
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