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F2F(furfuraly 2] 1S 2 @2 Hlo] @ ol (lignocellulose biomass)2] 3|0 AEZ @ 2~ (hemicellulose) /3
T SRRl AFAZ X (xylose)ZHE] AYALEE THE spsHEott, FEFUL HER FECY vloje A
F 59 Tos d8E ARE F Sk & Aol FEFE rkydola ANk oRZ AL E= AF Fuljl
ik(sulfuric acid)?} X332 FujQl ¥F4k(formic acid) T+ 7FA] FullE o435t 372 Hkg- A]2~El(batch
system)ollA] A2 AREE F2FaS AAbely] 918 248 vla 9 FAseint Ad2 A0 7] 510y
L~100 g/L), ¥H3- 25 (140~200 T), BAF Z0ll(1~3 wt%), EFAE Z1(5~10 i), 3 A7kl wle} Az A2
HE FEFE &) nX= IS ARSI S0 TRl e #HA 208 v 2ok gk Fuje] A3
2, 3wit%2] SR, 50 /Lo 7] AURA FE, 180 T 2% 1052 uk-SAI7tolA Aol 58.97%2] F=
T FEE Ak EFAF F9] AL, s win] FHlEE, 50 gL 7] AFdEA FE, 180 T &%, 150
I WEG AlTElA 65.32%0] FEFE 8-S FREISIT

Abstract — Furfural is a platform chemical that is produced from xylose, one of the hemicellulose components of
lignocellulosic biomass. Furfural can be used as an important feedstock for phenolic compounds or biofuels. In this
study, we compared and optimized the conditions for producing furfural from xylose in a batch system using two types
of catalysts: sulfuric acid, which is commonly used in the furfural production process, and formic acid, which is an
environmentally friendly catalyst. We investigated the effects of xylose initial concentration (10 g/L.~100 g/L), reaction
temperature (140~200 C), sulfuric acid catalyst (1~3 wt%), formic acid catalyst (5~10 wt%), and reaction time on the
furfural yield. The optimal conditions according to the type of catalyst were as follows. For sulfuric acid catalyst, 3 wt%
of catalyst concentration, 50 g/L. of xylose initial concentration, 180 C of temperature, and 10min of reaction time
resulted in a maximum furfural yield of 59.0%. For formic acid catalyst, 5 wt% of catalyst concentration, 50 g/L of
xylose initial concentration, 180 C of temperature, and 150 min of reaction time resulted in a furfural yield of 65.3%.

Key words: Xylose, Furfural, Acid catalytic conversion, Formic acid, Sulfuric acid
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Fig. 1. Conversion pathway of hemicellulose into furfural.
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Fig. 2. Experimental setup for batch catalytic conversion of xylose.
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Fig. 3. Chromatograms of xylose using acid catalyst process.
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Table 1. Range of experimental conditions for producing furfural using acid catalysts

Acid Catalyst Temperature (C) Reaction time (min) Concentration (wt%) Xylose initial concentration (g/L)
H,SO, 140 ~ 200 0~240 1~3 10~100
HCOOH 140 ~ 200 0~ 600 5~10 10 ~100

Table 2. Maximum furfural yield in the xylose dehydration reactions

ér;ﬁzagnﬁi/;gsoi Acid Catalyst Temgecr?ture grlﬁe) Xylose conversion (%) Furfu(l;i)l)yleld Furfural( 0ioe)lectwr[y
100g/L H,SO,1 wt% 140 150 74.98 32.41 43.23
100g/L H,SO,1 wt% 160 150 84.89 38.22 45.02
100g/L H,SO,1 wt% 180 30 88.10 45.39 46.46
100g/L H,SO,1 wt% 200 15 78.92 41.23 52.24
100g/L H,SO,2 wt% 140 210 77.53 35.03 4518
100g/L H,SO,2 wt% 160 90 94.67 37.37 39.47
100g/L H,SO,2 wt% 180 10 95.40 48.00 50.31
100g/L H,SO,2 wt% 200 10 98.89 39.45 39.89
100g/L H,SO,3 wt% 140 180 84.21 32.46 38.56
100g/L H,SO,3 wt% 160 90 99.03 37.37 37.74
100g/L H,SO,3 wt% 180 10 99.19 51.72 52.15
100g/L H,SO,3 wt% 200 5 99.34 37.35 37.60
100g/L HCOOHS wt% 140 600 74.50 31.32 42.03
100g/L HCOOHS wt% 160 300 92.57 49.62 53.61
100g/L HCOOHS wt% 180 120 92.06 53.94 58.60
100g/L HCOOHS wt% 200 10 98.48 41.20 41.83
100g/L HCOOH10 wt% 140 600 70.06 32.45 46.32
100g/L HCOOH10 wt% 160 300 92.57 49,62 53.61
100g/L HCOOH10 wt% 180 120 94.46 50.73 53.59
100g/L HCOOH10 wt% 200 35 96.93 45.69 47.14
50g/L H,SO,3 wt% 180 10 93.46 58.97 63.09
50g/L HCOOHS wt% 160 360 68.96 51.92 75.29
50g/L HCOOHS wt% 180 150 95.72 65.32 68.23
50g/L HCOOHS wt% 200 5 93.86 52.26 55.68
50g/L HCOOH10 wt% 160 180 97.37 50.16 51.51
50g/L HCOOH10 wt% 180 120 98.20 51.56 52.50
50g/L HCOOH10 wt% 200 20 96.85 48.44 50.01
10g/L H,SO,3 wt% 180 10 99.31 65.79 66.24
10g/L HCOOHS wt% 160 180 95.90 62.05 64.70
10g/L HCOOHS wt% 180 30. 95.38 52.06 54.58
10g/L HCOOHS wt% 200 20 98.67 65.69 66.58
10g/L HCOOH10 wt% 160 180 96.442 62.17 64.47
10g/L HCOOH10 wt% 180 60 100 48.95 48.95
10g/L HCOOH10 wt% 200 15 100 68.64 68.64
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