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Abstract — This study compares the efficacy of soaking and percolation pretreatments with alkaline solutions for
lignocellulosic biomass. Various biomass such as rice straw and barley were pretreated by soaking processes in various
alkaline solutions including sodium hydroxide, potassium hydroxide, aqueous ammonia and sodium carbonate. The
enzymatic digestibility of rice straw and barley that had been pretreated by soaking in aqueous ammonia was over 80%.
Eucalyptus residue, Larix leptolepis and Pinus rigida exhibited relatively low enzymatic digestibility. Nevertheless, the
enzymatic digestibility of pretreated eucalyptus residue was increased by five times compared to that of the initial bio-
mass. And, the enzymatic digestibility of the percolation pretreated eucalyptus residue was increased 12 times.
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Fig. 1. Schematic diagram of the percolation system.
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Table 1. Major compositions of untreated and pretreated lignocellulosic biomass
Eucalyptus residue Larix leptolepis
Untreated IM Sodium 1M Pottassium 15% aq. Untreated IM Sodium 1M Pottassium 15% aq.
hydroxide hydroxide ammonia hydroxide hydroxide ammonia
Cellulose 41.8 393 39.7 40.3 434 42.8 432 434
Hemicellulose 18.7 10.7 11.9 154 244 18.4 19.7 213
Lignin 30.1 24.8 24.5 25.8 28.9 26.1 26.0 26.3
Others 9.4 8.4 7.4 8.6 33 42 2.0 0.1
Total 100 832 83.5 90.1 100.00 91.5 90.9 91.1
Pinus rigida Rice straw Barley straw
1 H 0, 0, 0,
Untreated M Sodfum M Pottas.smm 15% aq. Untreated 15% aq. Untreated 15% aq.
hydroxide hydroxide ammonia ammonia ammonia
Cellulose 43.1 42.8 42.5 43.1 39.1 34.7 359 325
Hemicellulose 23.7 20.6 20.3 23.1 23.6 18.2 29.1 21.1
Lignin 29.0 244 24.2 25.2 12.1 4.1 154 8.1
Others 42 3.1 2.7 1.3 25.2 7.9 19.6 4.2
Total 100 90.9 89.7 92.7 100 64.9 100 65.9
lignin© = g5 of ek, Zx12] 1] Befzl 4> 35.9% glucan 100
(cellulose), 29.1% xylan (hemicellulose) “12]1! 15.4% Klason lignin 90
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Fig. 2. Enzymatic digestibility of pretreated biomass by soaking process.
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Table 2. Major compositions of untreated and pretreated Eucalyptus
residue

1M Sodium carbonate Hot water

Untreated
Soaking Percolation

Cellulose 41.8 40.8 41.1 41.8

Hemicellulose 18.7 15.7 13.3 15.2

Lignin 30.1 27.5 23.5 27.3

Others 9.4 9.3 1.2 44

Total 100 93.3 79.1 88.7
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