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ABSTRACT

Proton-NMR spectroscopic method was applied to kinetic study of concentrated sulfuric acid hydrolysis
reaction, especially focused on 2nd step of acid hydrolysis with deferent reaction time and temperature
as main variables. Commercial xylan extracted from beech wood was used as model compound. In con-
centrated acid hydrolysis, xylan was converted to xylose, which is unstable in 2nd hydrolysis condition,
which decomposed to furfural or other reaction products. Without neutralization steps, proton-NMR
spectroscopic analysis method was valid for analysis of not only monosaccharide (xylose) but also other
reaction products (furfural and formic acid) in acid hydrolyzates from concentrated acid hydrolysis of
xylan, which was the main advantages of this analytical method. Higher temperature and longer reaction
time at 2nd step acid hydrolysis led to less xylose concentration in xylan acid hydrolyzate, especially at
120°C and 120 min, which meant hydrolyzed xylose was converted to furfural or other reaction products.
Loss of xylose was not match with furfural formation, which meant part of furfural was degraded to other
undetected compounds. Formation of formic acid was unexpected from acidic dehydration of pentose,
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which might come from the glucuronic acid at the side chain of xylan.
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spectroscopy
IH-NMR
Bruker, AVACE NMR
Model
Spectrometer (500 MHz)
Solvent D,O
Pulse 11 psec
Delay between pulse 10s
Acquisition time 2.73 sec
Sweep width 10 ppm
Center of spectrum 4.5 ppm
Tempeature 295.6 K
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Fig 1. NMR spectrum of anomeric hydrogen peak in 60 min and 120 C hydrolyzed in 2 step
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