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ABSTRACT 1In this study, the reusability of the Fenton oxidation solution was evaluated to reduce the cost of the pretreatment
process. Biomass was sequential subjected to Fenton oxidation-hydrothermal treatment and enzymatic hydrolysis to produce
monosaccharides. The liquid solution recovered after Fenton oxidation contained OH radicals with a concentration of 0.11 mol/L.
This liquid solution was reused for a new Fenton oxidation reaction. After Fenton oxidation, hydrothermal treatment was performed
under the same conditions as before, and 9.34-13.63 g/L of xylose was detected. This concentration was slightly lower than that of a
fresh Fenton oxidation solution (16.51 g/L) but was higher than that obtained by hydrothermal treatment without Fenton oxidation
(2.72 g/L). The degradation rate during hydrothermal pretreatment involving Fenton oxidation was 36.02%, which decreased
(29.24-31.05%) slightly when the liquid solution recovered after Fenton oxidation was reused. However, the degradation rate
increased compared to that measured from hydrothermal treatment without Fenton oxidation (15.21%). Moreover, the yield after
enzyme hydrolysis decreased in the following order: fresh Fenton oxidation-hydrothermal treatment (89.64%) > Fenton oxidation
with reused solution-hydrothermal treatment (74.84%) > hydrothermal treatment without Fenton oxidation (32.05%).
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Table 1. Sugar and degradation products in the liquid fraction and recovery yield of the liquid fraction obtained from Fenton

oxidation of the biomass

Condition Xylose (g/L) Acetic acid (g/L) pH Recovery yield (%)
FO 0.23 (0.01) 0.16 (0.01) 2.47 (0.01) 89.26
FO-RD 0,08 (0,00) ND* 2.62 (0,00) 90.12
FO-R1 0,06 (0.01) 0.35 (0.01) 2.59 (0,05) 92.55
FO-R2 0.06 (0.00) 0.37 (0.10) 2.31 (0,08) 91,52
FO-R3 0.05 (0.00) 0.33 (0.01) 2.01 (0.10) 90.99

“ND means not detectable,
FO: Fenton oxidation™

, FO-RD: adjustment with distilled water, FO—RI: adjustment with Fenton’s reagent, FO—R2: adjustment

with 2X Fenton’s reagent, FO—-R3: adjustment with 4X Fenton's reagent,
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Fig. 1. Chemical compositions of the raw material and Fenton
oxidation treated biomass (RM; raw material, Control:
reaction without Fenton’s reagent, FO; Fenton oxi—
dation™, FO-RD; adjustment with distilled water,
FO—R1; adjustment with Fenton’s reagent, FO—R2;
adjustment with 2X Fenton’s reagent, FO—R3; adjust—
ment with 4X Fenton’s reagent)
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Fig. 2. FT-IR spectra of the raw material and Fenton oxidation
treated biomass (RM; raw material, FO; Fenton oxi—
dation ™", FO—RD; adjustment with distilled water,
FO—R1; adjustment with Fenton’s reagent, FO—R2;
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o ZJARE- ZHA(FO-RD, FO-R1, FO—R2, FO—R3)o||A|
vlol @ul 4 TR g Bwlae) Wk 22
AENSHFO) He| vjol el 2o} ulwslo] 2 WaE thet
WA] btk ARG ol ek wiskE wlulsiel,
Fig. 3& 1gulo] ox|20] Zgshe Asjolet. UAR
(39.23%) 2} H|wsto] HEATS} 3 A73=(40,97-46.87%)

= S7helsitt. HEAR]e] o3t FndlERe s el

ARAYGE AEoz F/AA 4 A WEAE)
g ZYAMFO-RD, FO-R1, FO-R2, FO-R3)o|A=

FO-R3. Cr1:40.97%

FO-R2. Crl: 43.32%
FO-R1. Crl: 44.40%
FO-RD, C1l: 43.98%

FO, C1l: 46.87%
RM, Crl: 39.23%

10 20 30 40 50
26 (deg)

Intensity
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Table 2. Sugars and degradation products in the hydrolysate during hydrothermal treatment of the raw material and Fenton

oxidation treated biomass

Condition Glucose (g/L) Xylose (g/L) Acetic acid (g/L) TPC (g/L) pH

RM-HT 0.06 (0,00) 2.72 (0.25) 0.72 (0.05) 1,08 (0.11) 3.54 (0.04)

FO-HT 3.04 (0.20) 16,51 (0.41) 5.08 (0.20) 4.49 (0.14) 2.32 (0.01)
FO-RD-HT 1,94 (0.09) 13.63(0.67) 2.89 (0.21) 3.99 (0.16) 2.59 (0.00)
FO-R1-HT 1,32 (0.13) 12.05 (0.28) 2.96 (0.15) 4.20 (0.23) 2.59 (0.01)
FO-R2-HT 1,15 (0.20) 9.81 (0.15) 2.41 (0.10) 4.18 (0.20) 2.60 (0.01)
FO-R3—-HT 1,12 (0.11) 9.64 (0.52) 1,94 (0.07) 4.18(0.15) 2.61 (0.03)

RM-HT, hydrothermal treatment with raw material, FO—HT; hydrothermal treatment after Fenton oxidation”

, FO-RD-HT;

hydrothermal treatment after Fenton oxidation using Fenton oxidation solution adjusted with distilled water, FO—R1-HT;
hydrothermal treatment after Fenton oxidation using Fenton oxidation solution adjusted with Fenton's reagent, FO—R2—HT;

hydrothermal treatment after Fenton oxidation using Fenton oxidation solution adjusted with 2X Fenton's reagent, FO—R3—HT;

hydrothermal treatment after Fenton oxidation using Fenton oxidation solution adjusted with 4X Fenton's reagent,
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