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and Saccharification for the Cellulosic-Ethanol
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Abstract:The L;; (4°) orthogonal experiment were carried out with the five factors of the temperature. The
pressure, the ratio of feedstock and water, the amount of alkali and the time for the pretreatment of the wheat
stalk using the wet-oxidated explosion technology. The optimal wet-oxidated explosion process was obtained

with the ratio of feedstock and water 1:

0.5, alkali 53g, 0.37x10°MPa, 160°C, 20min through the comparison

of the sugar yield. The highly saccharification process was obtained through the study on the effect of the
different metal ions and PEG on the enzymatic hydrolysis of cellulase. The technology can be up to the
saccharification yield 96%. The sugar concentration 150g/L with the good foundation for the bioprocess of

cellulose to produce fuel ethanol.
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Table 1. Five factors and Four levels.

W (A BEEUSIB) O BPKE(C)  BEMD)  BE(E)
140 3 1:0.5 4 5
147 3.7 1:1 53 10
154 43 1:1.5 6.7 15
160 5 1:1.25 8 20

Table 2. The design of L;; (4°) orthogonal experimentfor the wet-oxidated explosion.

75 e HHEJE S x0.1MPa BKEHL(W/W)% B g S NI [E] Min
1 Al Bl Cl1 DI El
2 Al B2 C2 D2 E2
3 Al B3 C3 D3 E3
4 Al B4 C4 D4 E4
5 A2 Bl C2 D3 E4
6 A2 B2 Cl D4 E3
7 A2 B3 Cc4 D1 E2
8 A2 B4 C3 D2 El
9 A3 Bl C3 D4 E2
10 A3 B2 Cc4 D3 El
11 A3 B3 Cl1 D2 E4
12 A3 B4 C2 D1 E3
13 A4 Bl C4 D2 E3
14 A4 B2 C3 DI E4
15 A4 B3 C2 D4 El
16 A4 B4 Cl1 D3 E2
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Table 3. The contain of glucose and xylose in the pretreated solution

Y% ApE/24h A HE/48h AKE/72h B /240 1% HE/48h I HE/72h
(mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL)
1 1.22 1.31 1.70 0.088 0.19 0.25
2 1.78 1.80 1.91 0.11 0.12 0.12
3 0.89 1.06 1.42 0.20 248 0.83
4 0.77 123 0.61 1.76 0.31 2.94
5 2.08 243 0.90 0.75 1.90 223
6 1.27 2.89 1.06 1.58 3.53 401
7 0.03 0.87 1.17 1.67 2.30 2.63
8 1.60 1.04 0.56 0.56 0.86 137
9 1.67 437 0.84 2.14 3.63 4.41
10 331 2.85 1.91 401 3.92 5.67
11 1.26 1.94 1.68 8.62 11.36 10.45
12 0.88 127 0.59 1.07 1.22 2.02
13 0.98 2.20 0.88 0.49 0.27 8.69
14 2.66 1.05 0.68 6.67 8.88 9.52
15 1.48 1.68 1.11 3.16 3.78 442
16 1.61 2.36 0.81 3.73 3.41 5.93
J5Uf 0.40 0.50 0.77 0.092 0.24 0.44
Table 4. the error analysis of experiment results
SES i A UL JI(B) LK () (D) SRV [)(E)

BE1 2.445 4,975 6.473 4.640 4.248
B2 3.482 6.220 3325 6.415 4455
BIE3 6.893 5.928 4.907 4.925 4.875
¥4 8.010 3.708 6.125 4.850 7253
Wz 5.565 2513 3.148 1.775 3.005
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E=== Blank
I 0.0 Tmmol/mL
HEEEE 0.1mmol/mL

B 1\ mmol/mL

The cellulase activity(IU/mL)

1 2 3 4 5

The effect of the different metal ion on cellulase acivity
Figure 1.The effect of the metal ions on the saccharification of the
cellulose (1-Mg**,2-Cu**,3-Fe**,4-Zn**,5-Co®")
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Figure 2. The effect of the PEG2000 on the saccharification of
cellulose
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Figure 3.The effect of the B-glucosidase on the saccharification of
cellulose.
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