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Chromatographic analysis of furan products from lignocellulose catalytic conversion
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Abstract: Catalytic conversion of lignocellulose to furfural, furfuryl alcohol and 5-hydroxymethylfurfural is one of
the important ways of biomass utilization. To provide technical support for the research on the catalytic conversion
of lignocellulose to furan compounds, this study established gas chromatography internal standard methods and high
performance liquid chromatography external standard methods, which could accurately determine furan products.
The gas chromatography (GC) with HP-Innowax capillary column and flame ionization detector, and the high per-
formance liquid chromatography (HPLC) with ShodexSH-1821 column and refractive index detector were used. In
the concentration range of 5.0~5.0 mg/mL., the relative standard deviations of furfural, furfuryl alcohol and 5-
hydroxymethylfurfural determined by GC internal method and HPLC external method were 0.10% ~1.70%, and
0.14%~0.71%, respectively. And the recoveries of these two methods were 95.6% ~102.0%, and 97.5% ~
101. 9%, respectively. The correlation coefficients between the signal strength of the detection and the concentration
of the compounds were all over 0. 999. Both the two methods can achieve the effective separation and the accurate
determination of furan products easily and quickly.
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Fig. 1 Effect of terminal temperature on sample separation
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Table 3 Precision assay results of the furan compounds by gas chromatography

17 B 27 BES 37 FE
k&Y B B/ By g/ B B/
RSD/ % RSD/ % RSD/ %
(mg+*mL™ ") (mg+*mL™ ") (mg+*mL™ ")
e T 9.9 0.64 13.4 0.76 8.7 0.43
K i 6.5 0.86 8.6 1. 30 10. 6 0.97
5-F2 B e 9.4 0.56 13.1 1.10 5.3 0. 89
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Fig. 2 Effect of column temperature on sample separation
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Linear equation and correlation

coefficient of liquid chromatography
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200 MEEEMNEEZEEN A KT Table 5 Recovery assay results for the furan compounds

SOV ESR, HHEELMT , BA @i by high performance liquid chromatography
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Table 6 Precision assay result for the furan compounds by high performance liquid chromatography

17 FE 5 27 FE 37 FEM
&Y Ry g/ Ry g/ e B/
RSD/ % RSD/ % RSD/ %
(mg+*mL ™ (mg+*mL ™) (mg+*mL ™)
e 10.1 0.23 13.5 0. 46 8.8 0.33
B 6.4 0.27 8.7 0.38 10.5 0.47
5 B 9.5 0.42 13.0 0.66 5.4 0.54
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