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Structural and molecular changes in 

swine manure fibers pretreated with 

aqueous ammonia soaking (AAS). 
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Aqueous ammonia soaking (AAS) as pretreatment  

Ammonia is a weak base and has high  selectivity  toward  the lignin reactions,   preserving  thus the carbohydrates.   It cleaves the ether  

bonds in lignin and the ether  and ester  bonds  between lignin  and hemicellulose. Aqueous ammonia soaking (AAS) and subsequent 

ammonia removal has been   successfully   applied for increasing methane productivity of raw and  digested  manure fibers  (Jurado et al 

2013).  The present study investigates the structural and molecular changes that AAS had on  raw and digested manure fibers. 

 

 

 

 
 

 

 

Conclusion 
• AAS increase methane potential  using raw  and digested manure fibers. 

• SEM and AFM images of the same samples showed intact plant tissues and microfibrils and surfaces cleansed of debris, supported by IR 

spectra that indicated more cellulose had become exposed on the surface.  

• delignification is not strictly necessary for increasing methane potential; increasing cellulose accessibility is a larger factor in increasing 

biogas potential and productivity.  
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Swine manure

Solid fraction - raw fibers
High organic content
Low methane potential,
116 ± 9 ml CH4/g TS

Liquid fraction
Low organic content Central Anaerobic

Digestion unit

Aqueous Ammonia Soaking
(AAS) and ammonia removal

Farm soil application

Digested fibers
Low methane
potential,
77-90 ± 7 ml CH4/gTS

Solid-liquid
separation

CH4 for

Heat and electricity

Manure

pretreated
raw fibers

post-treated
digested fibers

Methane yield obtained after continuous AD:
AAS-treated raw fibers : 230 ml CH4/g TS

    (~90 % increase compared to non-AAS treated fibers)
AAS-treated digested fibers: 240 ml CH4/g TS

    (~200% increase compared to non-AAS treated fibers)
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