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Effects of chemically modified sugarcane bagasse on butanol
production by immobilized Clostridium acetobutylicum XY 16
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Abstract: Sugarcane bagasse modified by polyethylenimine (PEI) and glutaraldehyde (GA) was used as a carrier to
immobilize Clostridium acetobutylicum XY16 in the process of butanol production. The effects of chemically modified

sugarcane bagasse on batch and repeat-batch fermentations were investigated. Batch fermentation was conducted with an
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addition of 10 g/L modified sugarcane bagasse and 60 g/L glucose, resulting in a high solvent concentration of 21.67 g/L
and productivity of 0.60 g/(L-h) with the treatment of 4 g/L PEI and 1 g/L GA. Compared to the fermentations by free cells

and immobilized cells on unmodified sugarcane bagasse, the productivity increased 130.8% and 66.7%, respectively. The

fibrous-bed bioreactor also maintained a stable butanol production during repeat-batch fermentations, achieving a

maximum productivity of 0.83 g/(L-h) with a high yield of 0.42 g/g.
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Table 1 Effects of different dosage of PEI on immobilization efficiency and solvent production

Dot oo, I v g
Ethanol (g/L) Acetone (g/L) Butanol (g/L) ABE (g/L)

0 4.37 0.73+0.08 5.42+0.21 11.02+0.11 17.17+0.40 33.2 0.32+0.01

2 1.29 0.68+0.07 7.41£0.17 11.83+0.13 19.92+0.37 80.3 0.35+0.01

4 0.57 0.74+0.05 8.69+0.26 12.24+0.10 21.67+0.41 91.3 0.36+0.01

6 0.54 0.86+0.12 5.37+0.19 10.65+0.16 16.88+0.47 91.8 0.32+0.01

8 0.49 0.95+0.10 4.87+0.13 9.43+0.11 15.25+0.34 92.5 0.30+0.01

F2 FHEMHEIZEECAREEERETEERMFI

Table 2 Effects of chemically modified sugarcane bagsse on glucose consumption rate and solvent productivity

Free cell Immobilized cell® Immobilized cell®
ODg¢0o 6.54 4.37 0.57
Sugar consumption rate (g/(L-h)) 0.80 1.12 1.66
Solvent productivity (g/(L-h)) 0.26 0.36 0.60

a: 10 g/L unmodified sugarcane bagasse; b: 10 g/L modified sugarcane bagasse with the treatment of 4g/L PEI and 1g/L GA.
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Fig. 1 Scanning electron micrograph of C. acetobutylicum
XY16 immobilized by unmodified (A) and modified (B)

sugarcane bagasse.
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Fig. 2 Stability of chemically modified sugarcane bagasse

in repeat-batch fermentation.
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