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Abstract: Effect of alkaline hydrothermal pretreatment on liquefaction, hydrolysis and digestibility of fallen aspen leaves
was investigated by biochemical methane potential (BMP) assays. The solubilization and hydrolysis were significantly
enhanced, especially for hemi-cellulose and protein. The SCOD and acetic acid concentration were 31.7g/L and 1533mg/L
after pretreatment at 170°C, and formation pathways of acetic acid were proposed with mechanism analysis. The specific
biogas production increase was highest in BMP assays. The semi-dry digestion system functioned steadily with the feed of

hydrolysate, and methane conversion ratio on carbon basis was enhanced to 25.3% at loading rate of 2.65g/(L-d).
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Fig.1 Schematic of semi—dry digestion reactor
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Table 1 Reaction parameters in pretreatment

W H A B4 cH D 4.
HBE(C) 130 170 210 170
B 7] (min) 60 60 60 60
*TRAR FE (%) 4 4 4 0
KRN pH {E 12.8 12.8 12.7 6.9
RN pH {H 9.2 8.3 7.8 4.4
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Table 2 Characteristic of solid and liquid hydrolysate
e [ 4 5 £ ) £ (%) VS/TS JE 5 (%)
H N e VY FE K# Bk [35EN
RAbHR 41.3 5.2 1.2 304 15.5 14.7 79.4 100.0
A 41.0 5.1 0.9 32.3 11.2 20.1 77.9 67.9 2.3
B 39.5 55 0.6 38.1 5.4 25.5 75.6 49.2 3.4
C 39.2 5.4 0.6 37.2 3.0 26.0 75.7 47.4 45
D 40.2 55 0.8 34.2 7.4 22.2 77.2 62.8 3.1
sy WA (mg/L)
TOC SCOD STYERE HIAERE AN IREERE LI WR
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Fig.3 BMP assay of hydrolysate
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Table 3 Efficiency of semi-dry digestors
ZH RN 1 RV 2 V4% 3
KR AT [g/(L-d)] 353 2.65 1.77
HRT(d) 15 20 30
F 2 (%) 58+3 60+2 602
EE B e 77 F(mL/g) 21119 24611 251+14
SCOD Z: B #(%) 7743 83+2 8442
pH & 7.840.2 7.5+0.2 7.740.2
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Fig.4 Running performance of reactor 2
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;R E Ny 246mLlg, e A3k 25.3%.
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