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Abstract

Corncobs are one of the potential Thailand’s agricultural biomass feedstocks for
renewable energy, like biobutanol. Dilute sulfuric and phosphoric acid pretreatment has
been successful developed for pretreatment to remove hemicelluloses and improve
enzymatic hydrolysis. The optimum conditions of dilute sulfuric and phosphoric acid
pretreatment were obtained at 120 °C for 5 min with 15:1 liquid-to-solid (LSR) ratio and 140
°C for 10 min with 10:1 LSR, respectively and both of acid pretreatments gave the content of
total sugar approximately 34-35 ¢/l. In case of inhibitor content (furfural), phosphoric acid
pretreatment gives higher than sulfuric acid pretreatment. Characterizations of corncobs after
pretreatment indicate that both of acid pretreatments can improve enzymatic accessibility
and the better results present in corncobs pretreated with sulfuric acid in term of surface
area, crystallinity. To remove inhibitors, lime detoxification was carried out and resulted in
improving Acetone-Butanol-Ethanol (ABE) production significantly. However, furfural might
not the major inhibit effect to C.berjerinckii. Simultaneous saccharification and fermentation
(SSF) was performing for enzymatic hydrolysis together with fermentation to reduced
inhibition of enzymatic hydrolysis. Though, the different condition of enzymatic hydrolysis
and fermentation, optimization using Response Surface Methodology (RSM) was carried out
to reduce run of experiment with important variables such as pH, temperature, and time.
After precessing, the highest ABE of 11.82 ¢/l was obtained under optimum condition of pH
6.30, 35.7 °C, and 61.2 h.

Moreover, A two-stage pretreatment of corncobs using NaOH followed by H,SO4
combined with microwave radiation prior enzymatic hydrolysis has been examined. The
optimum condition of second stage was obtained with response surface methodology (RSM)
at a three—variable and five-level central composite design (CCD). A maximum concentration
of slucose 48.58 ¢/l was obtained at the optimal condition of 2 % NaOH at 100 °C, 30 min,
and SLR 67 for first stage and 1 % H,SO4 at 156 °C, 16 min, and SLR 106 for second stage of
two-stage pretreatment. The result showed that SLR and temperature are the most
significant factors on the glucose concentration. After that, the hydrolysate was used to
produce Acetone-Butanol-Ethanol (ABE) by Clostridium beijerinckii. The diluted 4 times
hydrolysate combined with overliming (D4O) gave the highest ABE vyield, 0.41, and
productivity, 17.56. It is suggested that the dilution and overliming process can reduce

fermentation inhibitors, increase cell growth and improve ABE yield.



