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ƃƩƯƫƯƣƩƪƝƲ ƤƩƥƱƣơƳƟƥƲ ươƱơƣωƣƞƲ 
ƢƩƯƪơƵƳƟƬωƭ (ƥƭƝƱƣƥƩơƲ) 
ơưƼ ƵƤơƱƞ ƢƩƯƬƜƦơ

ƂƭơƥƱƼƢƩơ ΧƾƭƥƵƳƧ (AD)

ƂƫƪƯƯƫƩƪƞ ƇƽƬωƳƧ





ƂưƯƤƼƬƧƳƧ ƯƱƣơƭƩƪƾƭ ƳƴƧƭ ơƭơƥƱƼƢƩơ 
ƷƾƭƥƵƳƧ 



ƑƱƯƢƫƞƬơƴơ ưƯƵ ưƱƝưƥƩ ƭơ ƮƥưƥƱơƳƴƯƽƭ ƾƳƴƥ ƭơ ƣƟƭƥƩ 
ơưƯƤƯƴƩƪƞ Ƨ AD ƣƩơ ươƱơƣωƣƞ ƥƭƝƱƣƥƩơƲ

ƂƭƴƩƬƥƴƾưƩƳƧ ƴƧƲ ơƭƴơƣωƭƩƳƴƩƪƼƴƧƴơƲ ƴƯƵ 
ƵƤƱƯƨƥƟƯƵ
ƂƭƴƩƬƥƴƾưƩƳƧ ƴƧƲ ƴƯƮƩƪƼƴƧƴơƲ ƴƧƲ ơƬƬωƭƟơƲ



ƂƮƩƯưƯƟƧƳƧ ƴƧƲ ơƭơƥƱƼƢƩơƲ 
ƷƾƭƥƵƳƧƲ ƣƩơ ơưƯƬƜƪƱƵƭƳƧ ƨƥƟƯƵ 

ơưƼ ƵƣƱƜ ơưƼƢƫƧƴơ





ƂƭơƥƱƼƢƩơ ơưƯƤƼƬƧƳƧ ƴƯƵ 
ƴƥƱơƶƨơƫƩƪƯƽ ƯƮƝƯƲ 
Ƴƥ CH4 ƪơƩ CO2.



ΕƭƥƱƣƥƩơƪƞ ơưƼƤƯƳƧ 

ƂƥƱƼƢƩơƲ ƷƾƭƥƵƳƧƲ 
Ƴƥ ƳƷƝƳƧ Ƭƥ ƴƧƭ 
ơƭơƥƱƼƢƩơ ƷƾƭƥƵƳƧ
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ƂƭƜưƴƵƮƧ ƯƩƪƯƳƵƳƴƧƬƜƴωƭ ƳƴƧƭ 
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Ʃ
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ƣεǒόǃǊǂ χώǎεǖǔǈ
ƣǎǂεǒόǃǊǂ χώǎεǖǔǈ

Ojygen;h bakt;hria

Ojikogen;h bakt;hria

Meuanogen;h bakt;hria
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ƂƭƴƩƤƱơƳƴƞƱƥƲ ơƭơƥƱƼƢƩơƲ ƷƾƭƥƵƳƧƲ







Expanded Granular Sludge Bed 

Bioreactor



ƑơƱƜƬƥƴƱƯƩ ưƯƵ ƥưƧƱƥƜƦƯƵƭ ƴƧƭ 
ơƭơƥƱƼƢƩơ ƷƾƭƥƵƳƧ



ƋƱƩƴƞƱƩơ ƂƭƴƩƤƱơƳƴƞƱωƭ 
ƂƭơƥƱƼƢƩơƲ ƷƾƭƥƵƳƧƲ



ƋƱƩƴƞƱƩơ ƂƭƴƩƤƱơƳƴƞƱωƭ 
ƂƭơƥƱƼƢƩơƲ ƷƾƭƥƵƳƧƲ



ƋƱƩƴƞƱƩơ ƂƭƴƩƤƱơƳƴƞƱωƭ 
ƂƭơƥƱƼƢƩơƲ ƷƾƭƥƵƳƧƲ



ƋƱƩƴƞƱƩơ ƥưƩƫƯƣƞƲ ơƭƴƩƤƱơƳƴƞƱωƭ



ΕƣƪơƴƥƳƴƧƬƝƭƥƲ ƬƯƭƜƤƥƲ 
ươƣƪƯƳƬƟωƲ (2005)



ΧƱƯƭƩƪƞ ơƭƜưƴƵƮƧ ơưƼƤƯƳƧƲ ƴƧƲ ơƭơƥƱƼƢƩơƲ ƷƾƭƥƵƳƧƲ ωƲ ưƱƯƲ 
ƴƧƭ ươƱơƣωƣƞ ƧƫƥƪƴƱƩƪƞƲ ƥƭƝƱƣƥƩơƲ  



ƑơƱƼƭ ƪơƩ ƬƝƫƫƯƭ ƴƧƲ ơƭơƥƱƼƢƩơƲ ƷƾƭƥƵƳƧƲ ƣƩơ ƴƧƭ ươƱơƣωƣƞ 

ƧƫƥƪƴƱƩƪƞƲ ƥƭƝƱƣƥƩơƲ



ƍƥƩƯƭƥƪƴƞƬơƴơ ơƭơƥƱƼƢƩơƲ 
ƷƾƭƥƵƳƧƲ

     ΤΓΡǹ
ǹΠΟǺΛΗΣǹ

ǹǼΡΟǺΙǹ ǺΙΟΛΟΓΙΚΗ 
      ǹΠΟǻΟΜΗ΢Η

ǹǼΡΟǺΙǹ ǺΙΟΛΟΓΙΚΗ 
      ǹΠΟǻΟΜΗ΢Η

ǹΝǹǼΡΟǺΙǹ ǺΙΟΛΟΓΙΚΗ
       ǹΠΟǻΟΜΗ΢Η

         BIOMAZA
(ǺΙΟΛΟΓΙΚΗ Λǹ΢ΠΗ)
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ΕƶơƱƬƯƣƝƲ ơƭơƥƱƼƢƩơƲ ƷƾƭƥƵƳƧƲ

ΧωƬơƴƥƱƝƲ
ƑƱωƴƯƢƜƨƬƩƥƲ ƪơƩ ƢƩƯƫƯƣƩƪƝƲ ƫƜƳưƥƲ
ƂƣƱƯƴƩƪƜ ơưƼƢƫƧƴơ
ƂƣƱƯƴƯƢƩƯƬƧƷơƭƩƪƜ ơưƼƢƫƧƴơ
ƃƩƯƬƧƷơƭƩƪƜ ơưƼƢƫƧƴơ



ΕưƟƤƱơƳƧ ơƝƱƩωƭ Ʊƽưωƭ ƳƴƯ 

ƶơƩƭƼƬƥƭƯ ƴƯƵ ƨƥƱƬƯƪƧưƟƯƵ



ƈ ơƭơƥƱƼƢƩơ ƷƾƭƥƵƳƧ ƳƴƧƭ 
ΕƵƱƾưƧ



ƓƵƬưƥƱƜƳƬơƴơ
ƈ ươƱơƣωƣƞ ƧƫƥƪƴƱƩƪƞƲ ƥƭƝƱƣƥƩơƲ ơưƼ ƴƧƭ 
ơƭơƥƱƼƢƩơ ƷƾƭƥƵƳƧ ơưƯƢƫƞƴωƭ ƵưƯƫƥƟưƥƴơƩ 
ƴƥƷƭƯƫƯƣƩƪƜ ƾƳƴƥ ƭơ ƥƟƭơƩ ơƭƴơƣωƭƩƳƴƩƪƞ Ƭƥ ƴơ 
ƳƵƬƢơƴƩƪƜ ƪơƽƳƩƬơ. ƆƮơƩƱƯƽƭƴơƩ ƬƥƬƯƭωƬƝƭƥƲ 
ưƥƱƩưƴƾƳƥƩƲ ƢƩƯƬƧƷơƭƩƪƾƭ ơưƯƢƫƞƴωƭ
ƐƫƯƪƫƧƱωƬƝƭƥƲ ƫƽƳƥƩƲ ƤƩơƷƥƟƱƩƳƧƲ ƴωƭ ơưƯƢƫƞƴωƭ 
Ƥƥƭ ưƱƯƢƫƝưƯƵƭ ƢƩƾƳƩƬƧ ƥƶơƱƬƯƣƞ ƴƧƲ AD Ƴƥ 
ƳƵƣƪƥƭƴƱωƴƩƪƝƲ ƬƯƭƜƤƥƲ ƷωƱƟƲ ƥưƩƤƼƴƧƳƧ
ƈ ƥưƩƫƥƪƴƩƪƞ ƥƶơƱƬƯƣƞ ƴƧƲ AD ƬưƯƱƥƟ ƭơ 
ƤƵƳƷƥƱơƟƭƥƩ ƴƧƭ ưƥƱơƩƴƝƱω ƥưƥƮƥƱƣơƳƟơ ƴωƭ 
ơưƯƢƫƞƴωƭ



ΕƵƷơƱƩƳƴƾ
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