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ABSTRACT

It has known that the intermediates formed in acid reactions occuring during anaerob'ic reactions
for instance, acetic acid, propionic acid and butyric acid have significant effects or the formations
of biogases(e, g. mainly CHsand CO.). A study on the effects of these intermediates for the
formations of biogases, however, is still on initial stage due to the type and structural problems of
reactor.

The primary objective of this reserch program is to provide a funadmantal mechanism of involved
reactions using a modified downflow multistage pecked bed bioreactor.

As a first stage of this reaserch program, the following theoretical principles was applied

1. Principle of electroneutrality where the molar concentrations of cation and anion in solution
are the same.

2. Relationship between the concentration of bicarbonate anion and pH as follows [HCO:™ ]=Ku
PrYeo 1075 '

Based upon the above two principles, a series of experimental works was conducted to elucidated
the relationship between the concentration of CO: and the pH related to the concentrations of
cations and anions,
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Fig. 1. Schematic diagram of multistage anaerobic
packed bed bioreactor.
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Table 1. Composition of the synthetic substrate

Conposition Concentration{mg/!)
Giucose 6,000
NH,HCOs 1,500
NaHCO; 3,800
K:HPO, 280
MgCl; - 6H20 250
CaCl; - 2H20 100
CoClz - 6H:0 57.5
FeSO, - 7H20 57.5
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Fig. 2. Volatile acids concentration on the muitista-
ge bioreactor.
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Table 2. Cations of water constituent concent-

raion
(mg/l)
Constituent Concentration(mg//)
Calcium(as Ca?*) 59.8
Magnesium(as Mg?*) 11.5
Sodium(as Na*) 11.96
Potasium(as K1) 14.9
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Fig. 3. Concentration of K', Na™ on the multistage bioreactor.
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Fig. 4. Concentration of Fe**, Co®* and Mg"" on the multistage bioreactor.
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Fig. 5. Specific utilization of univalent ion and bivalent ion on the multistage bioreactor.
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