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Hydrothermal saccharification of Lignocellulosic Biomass by Using Sulfated TiO»/SiO,
(Tokyo University of Agriculture and Technology) (OHikaru Watanabe, Shaohua She, Kenji

Kamiya, Eika W. Qian

Substitution of petroleum resources with biomass-derived resources will solve the resource
depletion problem and environmental problem. Cellulose and hemicellulose, which are
components of lignocellulosic biomass such as corn stems, can be hydrolyzed into
monosaccharides such as C5 sugars and C6 sugars in the presence of acid catalysts. Attaching
oxo acid such as sulfuric acid to the surface of metallic oxide, extremely strong acidity develops.
In this study, we performed a saccharification reaction on corn stems utilizing sulfated
TiO,/Si0; and assessed its hydrothermal reactivity.

Feed, catalyst, and water were placed in a tube reactor and heated and vibrated in a constant
temperature bath. After the reaction, the solution was measured by HPLC. At a reaction
temperature 160 °C, the monosaccharide concentration was highest when TiO»/SiO, = 0.3.
Although the reaction temperature was varied, 160 ‘C was the optimal temperature.
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Table 1 Liquefaction rate and concentration of products from hydrolysis trials using sulfated TiO,/SiO,.

Temperature TiO,/SiO, Time K ig Concentration [wt%]
[°C] ratio [-] [min] [%] Sog Cs o S mono HF
0.1 120 38.5 0.91 0.10 0.07 0.18 0.06
160 0.2 120 42.0 0.93 0.13 0.09 0.22 0.07
0.3 120 44.2 0.97 0.16 0.12 0.28 0.07
140 0.3 180 34.4 0.97 0.09 0.14 0.23 0.02
180 0.3 60 47.7 0.76 0.19 0.07 0.26 0.13

K jq liquefaction rate; = S o4: oligosaccharide; ~ S mono: monosaccharide; ~ HF : HMF and furfural
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