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Solid catalysts for highly selective conversions of next generation biomass
resources
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Ulvan, a sulfated glucuronorhamnan polysaccharide extracted from Ulva spp.
green macroalgae, is selectively hydrolyzed to monosaccharides, such as rhamnose, over solid acid
catalysts under mild hydrothermal conditions at approximately 403K. The order of the catalytic
activities of the solid-acid catalysts depends on the kinds of polysaccharides.

Ulvan is selectively hydrolyzed to monosaccharides over solid acid catalysts under mild conditions.
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Figure 1. Hydrolysis of ulvan (a) and
starch (b) with Amberlyst 70 (m ), AC-SO3H
( ) catalyst and without catalyst (4).
Reaction conditions: reaction time 10 min,
catalyst 20 mg, 0.5 wt% aqueous solutions
2 mL.
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Figure 2. Hydrolysis of ulvan using

Amberlyst 70, AC-SO3H, and diluted H2S04
catalysts. Reaction conditions: reaction
temperature 130 oC, reaction time 30 min,
catalyst 20 mg, 0.5 wt% aqg. solutions 2 mL
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Figure 3. GPC data in hydrolysis of ulvan
using AC-SO3H catalyst (a) and Amberlyst
70 catalyst (b) at reaction times of 0 (1),
10 min (2), 30 min (3), 1 h (4), and 3 h
(5). Reaction conditions: reaction
temperature 130 oC, catalyst 20 mg, 0.5 wt%
ag. solution 2 mL.
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Figure 4. Hydrolysis of starch using
Amberlyst 70, AC-SO3H, and diluted H2S04
catalysts. Reaction conditions: reaction
temperature 130 oC, reaction time 30 min,
catalyst 20 mg, 0.5 wt% ag. solution 2 mL
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Figure 5. GPC data in hydrolysis of starch
using AC-SO3H catalyst (a) and Amberlyst
70 catalyst (b) at reaction times of 0 (1),
10 min (2), 30 min (3), 1 h (4), and 3 h
(5). Reaction conditions: reaction
temperature 130 oC, catalyst 20 mg, 0.5 wt%
ag. solution 2 mL.
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Table 1
A% £OEA— 2L
ATALIER B J)a—R 5HMF  POMi&HiE
/°C R &3 1%
blank 0.8 0
H-SiW 11/NbOx ($£3£) 150 3.8 1.5 6
H-SiW 11/NbOx (%) 350 2.0 0.9 <1
H-SiW 11/Si0, (#:K) 350 7 0.0 28
NH,-SiW11/NbOx($£3k) 350 7.8 3.2 2
NH,-SiW11/TaOx(#t3£) 350 2 0.2 1
NbOx 350 1.7 0.1
1200C, 2 h,
20 mg, (POM 25wt%) 20 mg, 2
mL.
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