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Optimal Pretreatment of Pineapple Waste for Hydrogen Production by Anaerobic Fermentation
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Abstract

U 10 WwEwY 2555

Pineapple waste (PW) is a lignocellulosic biomass that is difficult to use directly for hydrogen production.

Therefore, the pineapple waste should be pretreated to remove lignin and hemicellulose, as well as to reduce cellulose

crystallinity. The research objective was to investigate the optimal pretreatment with NaOH and enzymatic hydrolysis by

Taguchi experimental design and response surface methodology (RSM). The PW pretreated with various conditions was

fermented at 55°C with seed sludge pretreated at 100°C for 60 min. The optimal pretreatment estimated from the design

was the PW at solid content of 30% (w/v) soaked in 5% (w/v) NaOH solution at 100°C for 15 minutes, and then the

pretreated PW at solid content of 5% (w/v) was hydrolyzed with cellulase at 5.FPU/gPW. This maximum cumulative H,

production estimated by the design at 2,639.8 ml/L was achieved. Optimization of pretreatment condition from Taguchi

experimental design was further investigated by RSM. The maximum cumulative H, production of 2,303 ml/L was

estimated at solid content 30% (w/v) of PW soaked in 5% (w/v) NaOH solution and hydrolyzed with cellulase at 7

FPU/gPW. Moreover, the main volatile fatty acids (VFAs) were butyric acid and acetic acid in the metabolic solution.

Keywords : pretreatment, hydrogen, fermentation, pineapple waste
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