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Abstract : The purpose of this study was to optimize experimental conditions (time (X;) (ranging of 26.36 - 93.64 min),
concentration of sulfuric acid (X;) (ranging of 0-2.5%) and temperature (X3) (ranging of 136.4 -203.6C) for an organosolv
pretreatment process to extract lignin from waste wood. The resulting quadratic model equation using RSM (response surface
methodology) represented y (lignin yield) = -79.89 + 0.91X, + 9.8X, - 2.54 x 10°X,” - 2.11X,>. The R? (coefficient of determination)
value of 0.8531 for a model indicates this model has statistically significant predictors at the 10% levels. The predictive results
optimized by quadratic model produced a lignin yield of 12.46 g/100 g of dry wood under conditions of 178.2°C and 2.32% H,SO..
The lignin yield was more affected by the acid catalyst concentrations than the reaction temperature, but the reaction time was not
an influential factor for improving lignin extraction from waste wood in this organosolv pretreatment. According to ANOVA
(analysis of variance), the significance probability (p-value) of model was smaller than 0.001 and simulation of obtained model

equations showed a good reproducibility based on actual organosolv tests under optimal conditions.
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Table 1. Levels of independent variables

Explanatory Variables
Level Code  Temperature Congtlentraltion of Regction

() SAY in mixture tme

(% w/w) (min)

+Alpha +1.68179 2036 25 93.64
Max +1 190 2, 80
Central level 0 170 125 60
Min -1 150 05 40

-Alpha -1.68179 136.4 0 26,36

4 SA, sulfuric acid
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Table 2. Characteristics of raw materials

Athel  Eucalyp-

15)
Component Waste wood  Poplar pine%) tus®
Ash 17.70+1.30 - 543 214
Acid soluble lignin~ 157+0.03 230+0.03 445 245

Acid insoluble lignin  26.59+026 2095084 2597  32.73
2044+198 4895+121 4934 4445
Xylose 625+028 17.85+040 1182 1053

Glucose

Mannose 341+033 3.88+0.01 027 028
Galactose 0.94+0.003 0,38+0.01 0.46 224
Arabinose 0.47+0,0005 0.26+0.01 0.68 0.82

Table 3. Central composite design with three independent va-

riables
Concentration o TN
Temperature of SAY in mix Reaction time  Lignin yield, %
Stg? (C) (min) of dry wood

ture (% w/w)

Coded Real Coded Real Coded Real actual predicted
value value value value value value value value

order

1 -1 150 1 0.5 -1 40 1117 3.364
2 +1 190 -1 05 -1 40 5002 5,040
3 -1 150 +1 2 -1 40 9499 10.159
4 +1 190 +1 2 -1 40 11974 11836
5 -1 1850 -1 05 +1 80 2127 3364
6 +1 190 -1 05 +1 80 6.083 5.040
7 -1 150 +1 2 +1 80 9185 10.159
8 +1 190  +1 2 +1 80 11696 11836
9 -168179 1364 O 125 0 60 8.1745 5634
10 +168179 2036 O 125 0 60 7355 8451
" 0 170 -168179 O 0 60 1.8305 0.956
12 0 170 +168179 25 0 60 12,758 12282
13 0 170 0 125 168179 2636 8112 9527
14 0 170 0 125 +168179 9364 10.398 9527
15 0 170 0 125 0 60 8296 9527
16 0 170 0 125 0 60 10527 9527

17 0 170 0 1.25 0 60 12371 9527
3 Std, Standard; ® SA, sulfuric acid
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Table 4. Analysis of variance (ANOVA) for the fitted model
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FrolgHEo] p<0.0012 %2 945 HEr

4) AREA Axt @%*é(normality), A4 (equal varia-
tion), =% A(independence), 1% Al(linearity) & =& THE
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