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Abstract; Sugarcane bagasse is an abundantly available, cheap and renewable resource, and its
bioconversion to bio-ethanol has become the research hot spot. The bioconversion of sugarcane
bagasse to bio-ethanol can be divided into three technological processes as follows: pretreatment
for delignification,hydrolysis of cellulose in sugarcane bagasse to produce reducing sugars and
fermentation of reducing sugars to produce bio-ethanol. New advances on the bioconversion
technology of sugarcane bagasse to bio—ethanol were reviewed in this paper. And the prospect
for application was discussed.
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Table 1 Pretreatment methods and the relative conditions for sugarcane bagasse (pith) exploitation

Pretreatment

Conditions

Yield

Remarks

Refe

Agent -
ences
Dilute acid H, SO, Acid concentration 1. 25% (W/W),121°C,  Yield of total sugar [9]
2 h,solid to liquid ratio of 1 : 10 59.1 g/L
Acid concentration 0. 5% (V/V),121°C,1  Yield of total sugar [12]
h.1.5 kg/cm? 24.5 g/L B
H;PO, Acid concentration 4% (W/W),122°C,5 h,  Yield of total sugar B [11]
liquid to solid ratio of 8 : 1 23.2 g/L
HCI Acid concentration 1. 2% (V/V),acid solu-  Hydrolysis rate More than 30% by weight [13]
tion of bagasse by weight:15 ¢ 1,121°C,4 37 21% was converted to reducing
h.1.1 kg/cm? sugars
Acid concentration 2. 5% (V/V) ,fibers size  Yield of total sugar [14]
between 2. 2 mm and 10 mm, 140°C, 30 30.29 g/L —
min, solid to liquid ratio of 1 : 10
HNO; Acid concentration 6% (W/W),122°C,9. 3 Yield of total sugar [15]
min, liquid to solid ratio of 8 ¢ 1 23.51 g/L B
Alkaline —en-  NaOH Base concentration 2 % (W/V),121°C,4 h,  Hydrolysis rate [13]
zyme pretre- liquid to solid ratio of 5 ¢ 1.1. 1 kg/cm®. 13%~18% —
atment 0. 19 mL of enzyme per gram of bagasse
Alkaline pre-  NaOH Base concentration 3% (W/V),50°C,3 h, Hydrolysis rate 74. 9% of the original [16]
treatment solid to liquid ratio of 1 : 25 27. 65% hemicelluloses were hydro-
lyzed. Xylose was the pre-
dominant sugar (79. 2% ~
96.7% of total sugars)
Steam explo-  Water 121°C 4 h,1.1 kg/cm?® - - [13]
sion
Water. SOz,  SO2 concentration 2% by weight of water in Glucose and xylose yields [18]
JSERION the bagasse;180°C ,5 minsacid concentration — — were 86. 3% and 72. 0%,
0.25 g H2SOq4per 100 g dry matter respectively
Wet oxidati- Water,oxyg- 195°C , 15 min, alkaline pH, oxygen pres— Hydrolysis rate Hemicelluloses  solubiliza-  [20]
on en sure: 12 bar 11 6% tion: 93 % » lignin solubiliza~
tion: 50% » yielding a solid
material with nearly 70%
cellulose content, enzymatic
convertibility of cellulose of
75%
Water,oxyg- 185°C »5 minsacidic pH,oxygen pressure:12  Hydrolysis rate Xylose was the main sugar [20]
en bar 16. 1% obtained
Organosolv Supercritical 190°C , 7 MPa, 105 min, 60% of butanol in Delignification extent: [24]
pretreatment  COz and 1-  the solvent mixture o 94. 5%
butanol -wa-
ter mixture
Supercritical 190°C ,16. 0 MPa,30~150 minsethanol-wa- Pulping yield: 32. 7% . re- [25]
CO2 and ter (1:1.V/V) sidual klason lignin:8. 7% .
Ethanol ~wa- o delignification extent:
ter mixture 88 4%
Dimethyl 200~210°C »150 min,40% ~60% DMF Delignification extent: [27]
formamide 82 7% » solid material with
o nearly 83. 53% of cellulose
1.1.2 1.1.3
HCI \ N H, PO,
] ~ NaOH <
° HCI ) o ’
1, L HCI ,
; 302 (W/W) ,
[13]
° 3 ’
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Table 2 Fermentation of hydrolisate from sugarcane bagasse (pith)
Previous Microorganism Conditions Ethanol yield References
pretreatment
Acid hydrolysis Pachysolen tannophilus  Batch fermentation at 30°C, 14  Ethanol yield of 34% . concentration of [9]
with H, SO, DWO06 h, pH value 5,air flow 0. 1 vvm, 19 g/L
150 r/min
Acid hydrolysis with Non-recombinant Batch fermentation at 30°C dur-  Ethanol yield of 14. 11% .concentration [ 13]
HCl Saccharomyces cerevisiae  ing 48 h of 5 g/L
Candida shehatae NCIM ~ Batch fermentation at 30°C » 24  Ethanol yield of 48% . concentration of  [14]
3501 h»150 r/min 8.67 g/L
Alkaline treatment and  Non-recombinant Batch fermentation at 30°C dur-  Ethanol yield for depithed bagasse of [15]
enzymatic saccharifica=  Saccharomyces cerevisiae  ing 48 h 32. 57% » concentration of 12. 5 g/L;
tion Ethanol vyield for pith bagasse of
25. 76 % »concentration of 12.9 g/L
H2SOs—catalysed Adapted xylose -utilizing  30°C,24 h Ethanol yield of 38% [39]
steam pretreatment recombinant
Saccharomyces cerevisiae
Non-adapted xylose-utili-  30°C .24 h Ethanol yield of 18% [39]

zing recombinant
Saccharomyces cerevisiae
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