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Abstract

Bioethanol is one of the most important renewable fuels due to the economic and environmental
benefits of its use. Lignocellulosic biomasses such as waste wood are the most promising feedstock
for producing bioethanol in Iran. Ethanol production from lignocellulosic materials contains two
main steps: pretreatment and fermentation. The most frequent methods to analyze the
lignocellulosic materials and to hydrolyze wood in to sugar with capability of being fermented are
acid hydrolysis (diluted and concentrated) and enzyme hydrolysis. In this article the effect of
different factors on acid hydrolyzes of waste wood are investigated. Sulfuric acid with three
different concentrations (15, 25 and 35 (%w/w)) and in three different temperatures (60°C, 70°C

and 80°C) was used. The experiments were carried out in 2-hour time and the ratio of wood to acid
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solution was considered in three levels (5, 8.33 and 11.67(%w/w)). Based on the experimental
results, a mathematical model (with Sigma State software) was developed for prediction the
amount of sugar produced in acid hydrolyzes of waste wood.

Keywords: Acid hydrolysis, Bioethanol, Waste wood, Environmental pollution, High Performance

Liquid Chromatography (HPLC)
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Component Populus tristis ~ Douglas fir
(hardwood) (softwood)
Cellulose(wt%) 45.0 42.0
Hemi-cellulose(wt%) 30.0 27.0
Non-carbohydrate(%)
Lignin 20.0 28.3
Ash 1.0 0.2
Carbohydrate(% of sugar equivalent)
Glucose 40.0 50.0
Mannose 8.0 12.0
Galactose NA 1.3
Xylose 13.0 34
Avrabinose 2.0 11
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. Symbols Actual values of coded levels, X;
Variables . ,
(dimensionless) 1 2 3
Sulfuric acid (%wiw), X; X3 = X4/50 15 25 35
Temperature(°C) , X, Xo = X,/100 60 70 80
Wood chips(gr), X3 X3 = X3/300 15 25 35
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Experiment Coded levels Total sugar (Yow/w)
no. X X, X3 Predicted Actual Residual
1 1 1 1 0.96 1.06 0.10
2 1 2 2 3.22 2.93 -0.29
3 1 3 3 6.18 6.36 0.18
4 2 1 2 4.23 3.52 -0.71
5 2 2 3 7.19 7.78 0.59
6 2 3 1 11.66 11.91 0.25
7 3 1 3 8.20 8.70 0.50
8 3 2 1 12.67 12.70 0.03
9 3 3 2 14.93 14.39 -0.54
10 (Test) 3 3 1 15.90 15.96 0.06
Joo uils 519 36T - F Jgur
Source SS DF MS F-Value P-Value
Model 0.0173 3 0.00576 184 <.0001
Residual (error) 0.000157 5 0.0000313
Total 0.0174 8 0.00218
R? = 0.991; adjusted R? = 0.986; SS, sum of squares; DF,degree of freedom; MS, mean
square.
Og Sy il po (3392 518 (Se =B Jgu
[I:gcr)gr(;leter \F/):Ir Sgneter S:?:r(jard Computed t-value P-Value
Bo -0.263 0.0173 -15.2 <.0001
B 0.212 0.0114 18.5 <.0001
B2 0.323 0.0229 14.1 <.0001
B3 0.0000381 0.0000133 2.87 0.0351
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—— Actual
—-m— - Predicted

16 4
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