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Influence of Xylanase Pretreatment of Wheat Straw on the Hydration
Process of Wheat Straw-Cement Mixture

LIU Yi-zing, LIGang, HAN Jing-quan, YU Hai-peng
(Key Laboratory of Bio-based Materials Science and Technology of Ministry of Education, Northeast

Forestry University, Harbin 150040, China)

Abstract: The improvement of wheat straw-cement compatibility and wheat straw-cement board property
by xylanase pretreating wheat straw were studied. Results show that wheat straw may hinder cement hy-
dration, when cement mixed with wheat straw(untreated), the peak temperature T reduce from 42.5 °C to
23.5°C, the compatibility factor C, reduce to 30. 49% and the bonding water content of cement is re-
duced. During the pretreatment process, xylanase dissolves part of xylan from wheat straw with the result
that the oligosaccharides dissolution of wheat straw in the alkaline cement environment is reduced, further-
more, hinderance of cement hydration by wheat straw is also reduced. When xylanase pretreated wheat
straw and cement are mixed, compared with untreated wheat straw, its peak temperature T improves to
28.5 °C, its compatibility factor C, improves to 50. 04%, its bonding water content of cement is also in-
creased. The result of XRD analysis shows that after xylanase pretreatment the cement of its mixture has
lower peak intensity of clinker and stronger peak intensity of hydration products(Ca(OH),). The proper-
ties of wheat straw (xylanase pretreated)-cement board are better than wheat straw (untreated)-cement
board.
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Table 1 Chemical composition and mineral compositions(by mass) of
Portland cement %

Chemical composition Mineral composition

CaO  SiO, ALO; Fe,O; MgO C;S ¢S CA CAF

64.60 23.60 4.98 3.60 2.40 45.16 33.18 9.02 9.27
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Table 2 Xylanase pretreatment conditions of wheat straw
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(g« L7
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Fig.1 Wheat straw-cement board produced by cold pressing
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Fig. 2 Influnce of wheat straw and xylanase pretreatment on

hydration temperature of cement
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Table 3 Compatibility factor(C,) of each mixture

Mixture A B C D E
Peak temperature/°C 42.5 23.5 28.5 24.5 41.5
Ca/% 100 30.49 50.04 26.44 88.24
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Table 4 Bonding water content of each mixture in 28 d

Bonding water content/ %

Mixture
1h 3h 6 h 1d 3d 7d 28d
A 0.76 1.01 1.50 2.40 6.18 9.55 16.99
B 1.17 1.20 1.24 1.32 1.46 1.55 5.99
C 0.93 1.01 1.01 1.18 1.35 3.29 7.72
D 1.12 1.38 1.51 1.65 1.70 2.06 15.89

1.18 1.30 1.53 1.53 4.30 8.84 16.66
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Fig. 3 XRD spectra of cement paste in 3,28 d
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