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Macroscopic Performance and Microcosmic Working
Mechanism of Ecological Pure Fly-ash Cement
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Abstract ; A new ecological pure fly-ash cement was developed at room temperature without alkali
activation , which is proved has equivalent performance compared with 325R portland cement, as
well as its potential to be a desirable binder for. fire-resistant concrete, lightweight concrete, and
fast repairing cement. By means of ESM,EDS ,and XRD etc, microcosmic tests were carried out to
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identify the micro information of this green material ; microcosmic working mechanism such as hy-
dration process and hydration mechanism were elucidated based on these test results. The content
of CaO in fly ash is relatively low , which would reduce the concentration of Ca’* and OH- in the
solution ,as well as the value of pH,so the strength of EPFC keeping growing beyond the 28 d cu-
ring period. The hydration process of EPFC is very complex ,and the hydration products include a-
luminum hydroxide,,C-S-H,M-A-S-H and C-A-S-H. The reason of high early strength of EPFC is
that the crystallization of fly ash is mainly composed of amorphous Al rich phase and Ca rich
phase and quartz hematite , free lime ,magnesia and alumina. EPFC can be used as fast repair mate-
rials and light concrete raw materials because which has the characteristics of high early strength
and low density.

Key words: ecological ; pure fly-ash cement;hydration mechanism ; micro working mechanism
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Fig. 5 Low-magnification SEM of EPFC cured
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Fig. 6 High-magnification SEM of EPFC cured
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Fig. 8 Fracture surface EDS results of EPFC at va-

rious areas cured for 1 day
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