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Table 1 Chemical compositions of 52.5 cement and fly ash

Chemicals 52.5 Cement Fly ash
LOSS 2.75 4.13
Si0, 20.58 51.52
Fe,0; 3.04 5.97
AL O4 6.38 28.49
CaO 59.79 3.99
MgO 2.54 1.11
SO; 2.77 0.59
Total 97.85 95.80
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Figure 1 (a) TEM micrograph of colloidal nano SiO, and (b) SEM micrograph of MXene
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Table 2 Compositions of the examined samples
Sample Cement (wt%) Fly ash (wt%) MXene (Wt%) Si0, (Wt%)
Control 60 40
M 60 40 0.2
S 60 40 0.2
MS 60 40 0.1 0.1
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Figure 3 SEM images of fly ash cement at 1 d: (a) control; (b) S; (c) M; (d) MS
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Figure 4 SEM images of fly ash cement at 7 d: (a) control; (b) S; (¢) M; (d) MS
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Figure 5 XRD patterns of hydration products at 1 d Figure 6 XRD patterns of hydration products at 28 d
(A: Ca(OH),; ¥:C;S; o: C,S) (A: Ca(OH),; ¥:C,S; e: C;S)
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Influence of Mxene and Nano-SiO, on the Hydration of
Fly Ash Cement
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Abstract: The influence of nano-SiO, and MXene addition on the hydration of fly ash cement
was investigated by TGA, X-ray diffraction and SEM. The results revealed that hydration of fly ash
cement is accelerated by nano-SiO, at early age, improve the heat release rate at the begin of
hydration and make fly ash cement paste more dense. However, MXene addition and binary
combinations of nano-SiO, and MXene have an notable acceleration on hydration of fly ash cement
at later ages and can enhance the compressive strength of the cement.

Keywords: nano-SiO,; MXene; Mechanical properties; Hydration properties; Microstructure;
Fly-ash cement



