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Abstract — Herbaceous biomass is easier at chemical conversion than woody biomass. However, pretreatment must be
needed because it has substantially lignin. Organsolv is good at fractionation of enzymatic hydrolysis inhibitors such as
lignin and it is reusable by distillation when it has low molecular weight. Flow-through process can prevent reconden-
sation of fractionated components and easily separate liquid from the biomass. In this study, the pretreatment was per-
formed for decreasing additional process by using ethanol without catalyst because this process has a lot of operation
expense at bio-alcohol production process. Flow-through pretreatment was performed at 150~190 °C with 30~99.5 wt%
ethanol during 20~60 minutes. Also the phsyco-chemical pretreatment was performed for decreasing reaction time and
temperature.
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Fig. 1. Schematic diagram of flow-through pretreatment.
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Table 1. The component contents and enzymatic hydrolysis of untreated and pretreated biomass on various conditions with flow-through pretreatment

Temp.  Conc. Tirpe Soaking* AT**  Glucancontent XMG content***  Ligninremoval  Glucose conversion ~ Xylose conversion

(°C)  (Wt%)  (min) (0 (%) (%) (%) (%) (%)
170 99.5 20 o 10 26.1 16.2 272 49.5 25.8
170 99.5 20 x 10 25.7 155 33.8 48.4 254
170 99.5 20 x 50 29.7 20.8 24.6 51.9 27.2
150 60 60 x 50 279 19.0 49.9 474 23.1
170 60 60 x 50 32.8 17.4 62.2 58.0 40.0
190 60 60 x 50 313 11.8 75.9 82.0 51.8

Untreated corn stover 342 224 - 36.1 12.8

*Soaking was performed at room temperature with 99.5 wt% ethanol during 24 hours.
**AT is the temperature subtracted reaction temperature from setting temperature.

***XMG content is a sum of xylan, mannan and galactan content.
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Table 2. The component contents and enzymatic hydrolysis of untreated and pretreated biomass on various conditions with flow-through pretreatment

at 190 °C
Temp. Conc. Time Glucan content XMG content* Lignin removal Glucose conversion  Xylose conversion
4 (wt%) (min) (%) (%) (%) (%) (%)
190 60 20 30.1 153 63.5 67.1 49.2
190 60 40 29.5 11.6 74.5 772 56.6
190 60 60 27.9 8.2 83.5 87.0 64.2
190 30 20 26.5 5.1 73.4 89.0 572
190 30 40 27.2 3.6 83.4 91.9 66.9
190 30 60 27.1 33 84.6 943 76.2
Untreated corn stover 342 224 - 36.1 12.8

*XMG content is a sum of xylan, mannan and galactan content.
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Fig. 2. The enzymatic hydrolysis of untreated and pretreated corn
stover, which was performed during 72 hours.
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Table 3. The component contents and enzymatic hydrolysis of untreated and pretreated biomass with flow-through and physico-chemical pretreatment

Pretreatment method Temp. Conc. .Chemicz'il Mechanicgl Glucan content XMG content Lignin removal Glu(fose Xylf)se
(°C) (%)  Time*(min) Time** (min) (%) (Yo)*** (%) conversion (%) conversion (%)
Flow-through 170 30 40 - 273 12.9 50.5 76.3 46.0
170 30 40 30 24.7 13.1 573 92.1 51.5
Chemical to Mechanical 170 30 40 60 24.1 133 60.7 71.9 40.6
170 30 40 90 26.4 12.5 60.5 76.4 49.6
Untreated corn stover 342 22.4 - 36.1 12.8

*Chemical time is a flow-through process time.
**Mechanical time is a operating time of attrition mill.
***XMG content is an sum of xylan, mannan and galactan content.

Table 4. The component contents and enzymatic hydrolysis of untreated and pretreated biomass on various conditions with physico-chemical pretreatment

Pretreatment method Temp. Conc. Chemica}l Mechanicgl Glucan  XMG content Lignin removal Glucose conversion Xylose conversion
(°C)  (Wt%) Time* (min) Time** (min) content (%) (Yo)*** (%) (%) (%)
Soaking 25 30 24h - 29.9 19.5 43 41.4 18.8
25 30 - 30 26.7 17.8 14.1 474 23.7
Attrition mill 25 30 - 60 26.2 18.2 14.6 46.8 229
25 30 - 90 27.6 18.7 14.2 48.0 243
Flow-through 170 30 20 - 28.0 153 54.5 66.0 39.7
) 170 30 20 30 222 13.0 61.0 78.7 49.0
Mi;gar;’i:ll o 170 30 20 60 213 12.9 58.5 79.3 46.1
170 30 20 90 21.3 13.7 56.7 74.4 445
Untreated corn stover 342 224 - 36.1 12.8

*Chemical time is a flow-through process time.
**Mechanical time is an operating time of attrition mill.
***XMG content is a sum of xylan, mannan and galactan content.
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