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Tablel, Composition of agriculture residues and woods

Unit : %

Material Hexosans Pentosans Lignin Ash
Barlcy straw 40 19 14 11
Rice straw 39 17 10 12
Wheat straw 36 19 15 10
Rice hulls 36 15 19 20
Corn stover 36 16 15 4
Corn hull 37 28 10 -
Bagasse 41 30 14 -
Sorghum straw 33 20 20 -
Osk 45 18 15 10
Pine 52 20 27 -
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Fig. 1. Utilization of Agricultural Wastes
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Tabld 2. A summary of acid hydrolytic process of hemicellulose
Starting Acid Temp. Liquid/solid |} Yield Purity
. . Time 0 Authors
material concentration (c) RATIOw/w) | (%) (%)
Rice hull 0.IN HCl 120 2 hrs 20 - 68.4 | Sasaki, et al.
Corn cobs 0.9~1.0% H.SO, 114~124 3 hr 10 9% - | Nakhmanovich
o 0.2-10.0%H,S0, 90~140 4~14'hr - 52 98.6 | Schultz and Moudry
” water 140 90 min - - -
0.27 H,S0, 160 20 min - 70 Kobayashi, et al.
Corn stover 4.4% H,S0, 100 50 min 17 94 77.8 1 Sitton, et al.
Mhaize cob 0.5% H,SO, 150~170 40 min - 72 70~80 | Harwood and Mackie
Rye grass 2% H,S0, 150 10 min 10 74 60.0 | Grant, et al.
Wheat straw | 1% H,SO, 100 5.5hrs 13 70 67.4 | Wike.
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Starting Pretreatment Hydrosis Yield Purity Authors

material condition condition (%) (%)

Corn cob 5% NH,30C 5days 55C, 24hr| 72 79.9 Kusakabe, et al.
2% NaOH 30C 6hrs ”

White birch 3% NaOH 30T b5days ” 86 92.7 o

Rice straw 5% NH,30C 5days ” 59 70.8 ”

Barley straw 1% NaOH 30C 1day |30C, 48hr | 86.8 87 Han and Choi

- 69




Temp

Time

Operation C) Press (Hr) Input Process Output
Raw
Material - - - | Straw l,OOOH Cutter I
Cutting
NaOH 50 R
Pretreatment 30 ATM 24 HO 5 000 eactor
2 y
Total 5, 050
Neutriali zation 30 ATM HCl 45 React.
-_— actor
H.0 4,000 {:
Total 4,045
Enzyme
Hydrolysis 30 ATM 48 40, 000, 000U ‘—’E:ctor
H.O 1,000
Total 1,000
Xylose 136
Glucose 6
Arabinose 14
NaCl 73 1
Straw 875 . Residue 882
Filtration HO 10,000 E‘er H,0 618
Total 11,105 Total 1,500
A
N Active Act. Car. 50
Decolorization . Tat'—b‘
Carbon 50 —( T H,0 10
Total 60
A
Evaporation <50 I Evaporator H H:0 8, 300 1
! NaCl 35
Deionization llg:changer NaCl 38
Yy
Concentration {< 50 I Evaporator H H,O0 971 I
! Gloss 22
Cyrstallization Tank I—>

I Seed xylose H

Glucose 6
Arabinose 14

HsO 94
Total 136
Xylose 115

Fig. 2. A flow diagram and material balance of the hydrolysis and purification
process
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Fig. 3 Matabolic pathways for the fermentation of acetone-butanol from xylose by

Clostridium Sp.
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