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1.Introduction

Acidic ionic liquids, which have acidic part in the structures, are known as efficient catalysts for
hydrolysis of cellulose, compared to H,S0,." However, even when the acidic ionic liquids are used,
glucose yield is still not sufficient (40 to 50%). To increase the yield of glucose, we here developed a
successive treatment system, i.e. pretreatment by sulfuric acid and hydrolysis by acidic ionic liquid in
this study. Decrystallization of cellulose can be easily achieved by immersion in concentrated sulfuric
acid. After the decrystallization, acidic ionic liquids can be synthesized in situ Just by addition of

zwitterions because acidic ionic liquids are composed of sulfuric acid and zwitterion (Figure 1),

Furthermore,  we suggested =\ . g HSO,
) H:80, + N~~~ - —> NN
electrodialysis as a methodology for R 805 < ANy
3 L A \ ClimC4C electrodialysis [CTimC4CHs0,
separation of the acidic ionic liquid to l
Efficient reagent for pretreatment Efficient reagent for hydrolysis

sulfuric acid and zwitterion for reuse.
Figure 1. Concept of this study.

2.Experimental

Bagasse (0.03 g) was mixed with 72% H,SO, and stirred at room temperature for 60 minutes. C1im4S
and water was added into the pretreated bagasse solution to a final concentration of 1.00 M of
[C1im4STHSO,. Hydrolysis was performed with microwave heating. Separation of [C1im4S]HSO; to
H>S0; and C1imC4S was conducted by electrodialysis. Concentration of sugars and ionic liquid was
analyzed by HPLC.
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3. Results and Discussion

Hydrolysis of Bagasse

Figure 2 shows the time course of glucose and xylose yield via pretreatment with sulfuric acid and
hydrolysis with [C1im4SIHSO,. The present method increased the yield of glucose and xylose up to
80 and about 100%, respectively. Optimum temperature in the present experimental conditions is
100 °C, because the yield of glucose and xylose decreased at higher temperature. On the other hand,
the hydrolysis rate of cellulose at 90 °C was lower than that at 100 °C while the hydrolysis rate of
xylan at 100 and 90 °C did not change.
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Figure 2. Yield of glucose (left) and xylose (right) during hydrolysis of bagasse with the present method.

Separation of sulfuric acid and C1im4S with electrodialysis

Figure 3 shows relative concentration of sulfuric acid and C1im4S in the dilution compartment and the
concentration compartment. In the dilution compartment, concentration of H,SO; decreased to almost
0 within 60min while that of C1im4S did not change. In the concentration compartment, transportation

of only H,SO, was confirmed and the recovery ratio was 96.4 %,
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Figure 3. Relative concentration of sulfuric acid and C1im4S in (left) dilution compartment, (right) concentration compartment
during electrodialysis. C: concentration in dilution compartment, Ceon: cONCeNtration in concentration compartment.
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| WY Pretreatment of bagasse using H,SO, included in [C1im4S]HSO, was efficient for hydrolysis: glucose yield was 80%
' (Wt%) and xylose yield was 100% (wt%).
¥ H,SO, and C1im4S was .individually recovered from [C1im4S]HSO, by electrodialysis. ’




