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Novel synthetic method of 5-hydroxymethylfurfural from cellulose

KASUYA, NatsukKi
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To make hydrolysis of cellulose and production of 5-hydroxymethylfurfural
(HMF) in a highly concentrated aqueous solution of lithium bromide which dissolves cellulose,
various catalysts including a Bronsted acid, a solid acid/ base catalyst, a photocatalyst, a
combined catalyst in which Lewis acid and a surfactant is combined, were tested. Among them, the
highest HWF yield of 33.7% was obtained when a catalyst system in which a Lewis acid (SnCl12) and
sodium dodecylsulfate was combined was added to a pressure-resistant test tube following the

hydrolysis of cellulose and the neutralization with Bronsted acid. At this time, the selectivity of
HMF was 33.7%, and the rate of residual solid was 21.8%.
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No. W¢[H(min) BRI EE (Wt%) 2 /b 2 — RULHE (%)

(wt%)
1 15 2.0 94.9 2.0
2 30 2.0 90.7 3.9
3 15 1.2 87.1 1.3
4 30 1.2 82.3 2.0
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HEEHIE 48.50 8.48 10.79  10.69 -
WiEM 46.20 8.71  10.54 6.47 0.13
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M 48.35 8.45 1076  10.97 -
HEM 4536 8.82  10.49 7.13 0.08
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No. i fi 48 No. iR /E il 44

1 120°C - 9 140°C R

2 120°C NaDOS 10 140°C NaDOS

3 120°C ZnCl> 11 140°C ZnCl,

4 120°C CuCly 12 140°C CuCly

5 120°C  SnCly * 2H,0 13 140°C  SnCl; * 2H,0

6 120°C Zn(DOS): 14 140°C Zn(DOS):

7 120°C Cu(DOS)2 15 140°C Cu(DOS)2

8 120°C Sn(DOS): 16 140°C Sn(DOS);

HMF
No. wre i HME I BBk R

(%) 5 (wt%) (%) (%)
1 120C 3.8 0 62.3 6.1
2 120C NaDOS$ 10.7 1.2 71.3 15.0
3120 ZnCly 0 0 51.4 0
4 120C CucCls 0 11.6 65.0 0
5 1200C SnCls - 2H20 0 6.9 66.0 0
6 120 Zn(DOS): 6.2 12.5 72.0 8.6
7 120C Cu(DOS): 4.4 25.3 74.7 5.9
8 120C Sn(DOS): 0 15.2 63.7 0
9 140C 12,3 5.1 68.0 18.1
10 140C NaDOS 6.8 27.1 83.8 8.2
11 140°C ZnCl» 8.4 1.6 50.3 16.6
12 140°C CuCl; 0 40.0 100 0
13 140C  SnClz - 2H20 28.9 50.5 98.6 29.3
14 140°C Zn(DOS): 0 40.5 100 0
15 140°C Cu(DOS): 0 36,0 94.2 0
16 140°C Sn(DOS): 30.5 47.8 92.6 33.0
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