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Study on strengthening and toughening mechanism
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Abstract: In order to clarify the strengthening and toughening mechanism of lignin fiber in circulating
fluidized bed fly ash based geopolymer(CFBG), by adding metakaolin and a small amount of calcium
carbide slag, with the help of electronic universal material testing machine, X-ray diffractometer, field
emission scanning electron microscopy, energy dispersive spectroscopy, infrared spectroscopy, indus-
trial computed tomography(CT) and molecular simulation, mechanical properties, structure and mi-
croscopic morphology of geopolymers with different lignin fiber content(0%, 0.1%, 0.2%, 0.3%,
0.4%, 0.5%) were tested. The influence of different lignin fiber content on the strengthening and
toughening mechanism of CFBG was analyzed. It indicates that the flexural strength and fracture
toughness of CFBG reach the maximum value when the lignin fiber content is 0. 3%, which are 18. 6
MPa and 9. 6 MPa « m'?, respectively. The compressive strength and fracture toughness of geopoly-
mers show an upward trend with the increase of lignin fiber content. The incorporation of lignin fiber
can promote the formation of mullite crystal phase, zeolite crystal phase and C-S-H gel in geopoly-

mers, and significantly change the structure of geopolymers; and the incorporation of lignin fiber can
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reduce the surface porosity of geopolymers, changing the failure mode of geopolymers and extending

the propagation path of cracks. The research results can provide theoretical basis for promoting the

high value-added resource utilization of industrial solid waste.,
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