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ABSTRACT

The wasted corn stalk from Gangwon province is composed of 44.6 % glucan, 19.0 % xylan,
23.8 % lignin, 4.5 % ash and 8.1 % others. Statistical analysis, full factorial design, revealed that
temperature was the most influential factor in the dilute sulfuric acid pretreatment and that the
influence of temperature on xylose yield was 3.5 and 3.2 times higher than those of treatment
time and acid concentration, respectively. Temperature was also the most influential factor for
glucose yield in the pretreatment but it was less than 5 % throughout the pretreatment. Although
minor sugar yield was observed when microwave or ultrasonication was solely introduced as a
pretreatment method, the complex method incorporating microwave or ultrasonication into dilute
sulfuric acid pretreatment enhanced sugar yield significantly. In particular, xylose yield was
doubled when microwave and dilute sulfuric acid treatment was sequentially applied. The
optimization of pretreatment and enzymatic hydrolysis as well as the investigation on the complex

pretreatment in detail are left for further study.
Keywords : Corn stalk, Pretreatment, Dilute sulfuric acid, Microwave, Ultrasonication
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[Fig 1] Preparation of Wasted Corn Stalk for Experiment. (from left : cut, 1st Pulverization, 2nd
Pulverization)
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[Fig. 2] The composition of wasted corn

stalk from Gangwon province.

[Table 1] The Composition of Corn Stover
Analyzed by NREL, USA.

Component Composition (%)
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[Table 2] Full Factorial Design and Experimental Data for Dilute Sulfuric Acid Pretreatment

Run order | Standard order | Temperature | Time | Concentration | Xylose (%) | Glucose (%)
1 26 3 3 2 82.0 6.2
2 9 1 3 3 31.0 4.0
3 19 3 1 1 60.8 3.5
4 2 1 1 2 1.6 0.0
5 15 2 2 3 38.5 4.7
6 10 2 1 1 3.9 1.2
7 5 1 2 2 9.5 1.1
8 21 3 1 3 63.9 4.3
9 25 3 3 1 71.4 4.2
10 23 3 2 2 73.7 5.1
11 24 3 2 3 79.4 5.1
12 16 2 3 1 17.8 3.7
13 4 1 2 1 2.8 0.5
14 14 2 2 2 23.1 4.0
15 27 3 3 3 75.4 5.5
16 12 2 1 3 24.4 4.5
17 1 1 1 1 0.0 0.0
18 18 2 3 3 57.6 5.3
19 22 3 2 1 69.3 3.3
20 6 1 2 3 34.5 2.9
21 3 1 1 3 1.4 0.5
22 8 1 3 2 14.0 1.9
23 11 2 1 2 10.7 2.3
24 17 2 3 2 42.6 4.6
25 20 3 1 2 721 4.5
26 13 2 2 1 7.8 0.9
27 7 1 3 1 2.8 0.2
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[Fig. 3] The photographs of SEM images before and after dilute sulfuric acid
pretreatment.
(up) : before pretreatment, (down) : after pretreatment
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[Table 3] Effect of Microwave Prior to Dilute
Sulfuric Acid Pretreatment on Sugar

Yield
Xylose Glucose
Pretreatment method (%) (%)
Dilute sulfuric acid 17.8 3.7
Microwave +
Dilute sulfuric acid 38.9 4.5
Enhancement (%) 218.5 121.6
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[Table 4] Effect of Ultrasonication Prior to
Dilute Sulfuric Acid Pretreatment
on Sugar Yield

Xylose Glucose
Pretreatment method (%) (%)
Dilute sulfuric acid 17.8 3.7
Ultrasonication +
Dilute sulfuric acid 25.6 6.6
Enhancement (%) 143.8 178.4
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