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Fig. 1 Absorption spectra of F and HMF in acetic acid
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Table 1  Absorptivities of F or HMF at different wavelengths
Wavelength/nm
Species 272 276 281
F 14 755 14 113 11 785
HMF 12 488 14 113 14 764
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Fig. 2 Spectra of F, HMF, pre-extraction stream and
the interference species in an acetic acid medium”
* The hot-water pre-extraction stream and acidic soluble lignin of eu-

calyptus were diluted 100 and 500 times by acetic acid, respectively
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Fig. 3 Spectra of the acidic soluble lignins

from different materials
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Table 2 K value of the raw materials selected

Hardwoods Softwood Non-wood
Eucalyptus Triploid white poplar Masson pine Bagasse
K1 =Az12/Asss 3.40 3. 44 2.70 2.05
Ky =As5/Ass 3.41 3.43 2.63 2.07
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Table 3 Recovery test of the method

Weight/pg
Sample Recovery/ %
b added Measured v/ %
number
HMF F HMF F HMF
1 4. 80 6. 45 4.70 6.52 98 101
2 9. 60 12. 90 9. 85 12. 58 103 98
3 14.40  19.35 13.68  19.02 95 98
4 19. 20 25. 80 20. 52 25.06 107 97
5 24.00 32. 25 23.67 31. 10 99 96
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Rapid Method for Determination of Furfural and 5-Hydroxymethyl
Furfural in Pre-Extraction Stream of Biomass Using UV Spectroscopy

ZHANG Cui', CHAI Xin-sheng"** , LUO Xiao-lin', FU Shi-yu', ZHAN Huai-yu'
1. State Key Laboratory of Pulp and Paper Engineering, South China University of Technology, Guangzhou 510640, China
2. Institute of Paper Science and Technology, Georgia Institute of Technology, Atlanta, GA30332, USA

Abstract The present paper reports a rapid method for the determination of furfural (F) and 5-hydroxymethyl furfural (HMF)
in pre-extraction liquors of lignocellulosic biomass based on UV spectroscopy. In a concentrated acetic acid medium, F and HMF
have an isosbestic point at 276 nm. It was found that the acidic soluble lignin in the pre-extraction sample is the major interfer-
ence species in the F and HMF spectroscopic quantification. However, only acidic soluble lignins have the absorption at the
wavelengths above 325 nm. Based on the absorption of the acidic soluble lignins at 325 nm, their absorptions at either F or HMF
absorbed wavelengths can be determined. Thus, with a simple triple—wavelength technique, both F and HMF in the pre-extrac-
tion liquors of lignocellulosic biomass can be quantified based on the spectroscopic measurement at the isosbestic point wave-
length (276 nm) ., maximum absorption wavelength of F (272 nm) and the acid soluble lignin absorbed wavelength (325 nm).
The present method does not require the hazardous organic compounds (such as phenolic compounds etc. ) acting as a color rea-
gent in the experiment. It is not only simple and rapid, but also has a good measurement precision and accuracy, with the rela-
tive standard deviations of 3. 02% and 2. 72% , and recoveries of 95%-107% and 96 %-101% . respectively, in the F and HMF
quantification. The present method is suitable for use in the research on pre-extraction hemicellulose of the lignocellulosic bio-

mass in bio-refinery area in order to achieve a high selective sugar conversion.
Keywords UV spectroscopy; Triple-wavelength method; Biomass pre-extraction liquor; Furfural; 5-hydroxymethyl-furfural
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