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Analysis on Humification and Carbonization Characteristic of
Solid Products from Hydrothermal Treated Wheat Straw

Guo Shuqing Dong Xiangyuan Liu Kaituo
( Department of Energy and Environment, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract; Hydrothermal treatment ( HTT) is a promising process for conversing lignocellulosic biomass
into solid fuel with higher carbon content. To investigate humification and carbonization characteristic of
solid products from biomass HTT, the hydrothermal experiments were carried out in an autoclave using
wheat-straw as raw materials at temperature 220°C. The residence time were set as 30, 60, 90, 120 and
180 min, respectively. The micro-structure and chemical composition of solid products were analyzed by
using X-ray diffraction (XRD) and Fourier transform infrared ( FTIR). The experimental results showed
that the carbon content in the solid increased from 45. 86% for 30 min to 49. 06% for 180 min. There
was a strong peak in the diffraction angle 26 of 26° in the XRD spectrum at residence time 60 min. The
microcrystalline structure of the solid approached to that of graphite. With the residence time increasing,
the degree of aromatization and carbonization increased. The solid products contained numerous humus,
had plenty of aromatic structure and oxygen functional groups. Longer residence time was favorable for
raising the extent of carbonization of solid products during biomass HTT. The research results provided a
data reference for the fundamental process control and improvements of hydrothermal carbonization of
biomass.
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Tab.1 Proximate and ultimate analysis of wheat-straw
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Fig. 1 Product distribution of wheat-straw after HTT
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Tab.2 Ultimate analysis of products from hydrothermal

treated wheat-straw
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Fig.2 XRD spectra of wheat-straw after HTT under different residence time
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Tab.3 XRD structural parameters of solid from HTT
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60 26.503 2 0.3363 0.7637 0.5711 2.27 0.1948 17. 62 40.27 459.98
90 26.4975 0.3364 1.1453 0.7616 3.40 0.1299 11.13 25. 44 435.80
120 26.6363 0.3347 1.1456 0.4571 3.42 0.1299 6.17 14. 85 241.52
180 26.473 1 0.3364 1.5265 1.4439 4.54 0.097 4 6.48 30. 56 338.39
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Tab.4 Humification analysis of products from

hydrothermal treated wheat-straw
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90 18.55 30. 39 47.94 1.73
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e 1) AN T I ik ) KB I T R RO BT 3R 7 Be o A e
MR A AR AR Bl A% R INF I8 94 38 o, [ 4 g v
I3 A LA 2 TR A — e RO AR B N DT R
45H 3% 5 bk XRD 4rHréfig — 2.
2.4 BfEEK FTIR 447

ANTR] A5 B I TR] 2% PR T 22 R I A A7
FTIR 73 Hr an el 3 Bz o A Al UK B, Bt 45 B
(] FR 16, 43 F 3 440 em ™' 4k 1) 5 5 AE 1 —OH A0



184 & A Bl B ¥ i

2015 4

Bt

|
i
|
i
|
i
i
i
|

Wy
|
i
|
i
v
i
i
i
i
i
|
i
W
i
i
i
i
|
i
¥
i
|
i
i

: 1
2500 2000 1500 1000 500 0
Wk o

3 EFTASIE 45 B I ]I A 1] A ) FTIR Sl
Fig.3 FTIR spectra of wheat-straw after HTT

under different residence time
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