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Effects of Glucose Solution on Characteristics of Products from
Hydrothermal Treated Wheat Straw

Guo Shuqing Wu Tingting Dong Xiangyuan Liu Kaituo
(School of Energy & Environment, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract; Glucose is one of main intermediate components and final aqueous product from biomass
hydrothermal carbonization ( HTC ). To explore the effects of glucose on reaction processing and
hydrochars formation, wheat straw was hydrothermally treated in different concentrations of glucose
solution, and the process and products were analyzed. All the experiments were carried out in a 2 L
autoclave at temperature of 220°C for residence time of 120 min. The results show that with increasing
concentration of glucose, the yields and carbon content of hydrochars increase slightly. However, the
hydrogen and oxygen contents of hydrochars are not substantial. When the added glucose mass is 0.4
times as much as the wheat straw mass, the yield of hydrochars reaches 68. 56% . Glucose could cause an
increase of mass transfer resistance for sugar monomers produced from hemicelluloses and cellulose
degradation to enter the liquid phase. The precipation of glucose could impede the degradation and
carbonization reaction of biomass during the HTC process. Thus, the aromatic characteristic peaks of
hydrochars in Fourier transform infrared ( FTIR) spectra weaken, and the diffraction peak intensity of
cellulose in X-ray diffraction ( XRD) spectra decreases. Moreover, the thermal stability of hydrochars
also decreases. During reutilization of the HTC processing water, the dissolvable sugars could be
extracted. When the wheat straw is co-treated with glucose under hydrothermal conditions, degradation of
glucose is possible the main pathway. When compared with liquid products from the wheat straw HTC using
pure water, the concentrations of furfural, 5-hydroxymethyl-furfural (5-HMF) and acetic acid increase.
The concentration of 5-HMF increases to 20. 21 g/L when the ratio of glucose to wheat straw is 0. 4.
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Fig.1 Mass yields of hydrochars varied with mass of

glucose in solution
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Fig.2 Elemental analysis of hydrochars varied with mass

of glucose in solution
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Tab.1 Crystallization index of cellulose in hydrochars
st AR N/ g Iy - 1/ %
% i FFF R 1308 658 49.7
' 0 3902 974 68.5
1 1661 674 59.4
4 1854 757 59.2
4000 3500 3000 2500 2000 1500 1000 500 O s S e = N
P ff/om ™ RIGE e 5. WA MER AL 4 g B, K R
I3 A [ 20 2 R 22 K A B 5 1 FTIR 535 (] YR LE TR N 59.2% o & FFAE K B Ak o 7R

Fig.3 FTIR spectra of hydrochars varied with mass

of glucose in solution
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