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Development of the ionic—liguid pretreatment for direct enzyme saccharification
process of Japanese softwoo
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lonic liquid treatment with 1-ethyl-3-methylimidazolium acetate ([Emim]Ac) was
studied as pre-treatment method of glucose production from cellulose in Japanese softwood. In spite of
high lignin content in the mixtures, the yields of glucose liberated from the mixtures by enzymatic
saccharification were higher than that of untreated wood. Mixtures were analyzed by X-ray diffraction for
cellulose crystal structure. It was suggested that cellulose crystal structures were changed by [Emin]Ac
treatment. Recycling process of [Emim]Ac was conducted by the active carbon treatment and freeze-drying.
The small amount of dissolved materials hardly had an influence on the enzyme saccharification, but the
residual water in ionic liquid had a great influence on that.
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Fig. 4 Chemical component of Japanese
cedar treated with [Emim]Ac for fixed
time at 80 °C.

Table 1 Enzymatic saccharification for
mixtures treated with [Emim]Ac for fixed
— time _

Glucose content in Lignin  [Emim]Ac Liberated  Yield (%, bassd on

- content  content  glicose  glucose from starting
imitial sample (me) ) ) (mg) ‘material)
Filter paper 223 - - 7.0 314
Wood meal 9.2 34.5 - 0.4 4.8
2h treatment 7.5 314 4.6 1.9 258
4h freatment 8.4 30.5 4.4 2.3 275
$h treatment 6.7 30.9 3.0 23 34.1
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Fig. 5 X-ray diffraction patterns of
[Emin]Ac treated Japanese cedar
samples. ( X-ray source : Mo)
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Fig. 6 Chemical components of Sakhalin fir
after the [Emim]Ac treatment (80°C, 2h) at
the fixed initial moisture contents.

Table 2 Enzymatic saccharification for
Sakhalin fir Sakhalin fir after the [Emim]Ac
treatment (80°C, 2h) at the fixed initial
moisture co(;;ltents Lignn  [EmimJAc  Liberated  Yield (%, based on

Licose content in :
Content content glucose glucose from starting

inital sample (mg)

(%) (%) (mg) material)
Fiter paper 18.8 - - 9.2 49.2
Wood meal 9.5 29.2 - 0.3 3.6
Misture Content 10% 9.9 29.7 1.6 6.2 62.7
Misture Content 20% 9.9 21.7 11 59 59.6
Misture Content 30% 10.9 28.2 11 5.7 52.7
Misture Content 50% 10.1 27.8 41 3.8 375
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Fig. 7 X-ray diffraction patterns of [Emin]Ac

treated Sakhalin fir samples. ( X-ray source :
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Table 3 Enzymatic saccharification of
[Emim]Ac treated wood meals

Ghocoss content Libaratsdghicose

in initiz] sampis pi Tl @)
) ==
Filter paper 204 14.2 69.6
Ungamdwod 453 0.7 68
meal
Frazh 106 38 358
Facycled withoot
R 111 10 9.0
Facyclked with -
arthated casban 10.7 12 112

Table 4 Elemental analysis of [Emim]Ac

CE) H® N 0%

Theorstical 36.5 82 16.5 18.8

0%, commencial 443 10.2 13
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