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Influence of Nano-TiO, on the Early Mechanical Properties of
Fly Ash-Cement System under Steam Curing
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Abstract: The influence of nano-TiO, (NT) on the early mechanical properties of {ly ash-cement system
was investigated, and the mechanism was explored. The results show that the incorporation of NT can
considerably improve the early compressive strength of the fly ash-cement system and the optimum content
of NT is 3%. In addition, NT can significantly enhance the hydration degree of cement clinker and the sec-
ondary hydration degree of {ly ash, it can increase the polymerization degree of calcium silicate hydrate(C-
S-H)gels, decrease the porosity and total pore volume, improve the pore size distribution, and thus in-
crease the compactness and early compressive strength of the fly ash-cement mortars.
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Table 1 Chemical compositions of PC and FA w/ %
Raw material CaO SiO, Al O, Fe, O, MgO Na, O K,O SO, 1L
PC 58.58 22.51 6.29 2. 87 2.41 0.16 0. 54 2.18 3.41
FA 4.72 51.97 30. 84 3.48 1.53 0. 60 1. 36 1. 65 2.68
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Table 2 Mix proportions of mortar and paste samples

Mix proportion of mortar(by mass) /%

Mix proportion of paste(by mass)/%

Sample
PC FA NT Sand Water PS PC FA NT Sand Water PS
NTO 70. 00 30. 00 0 300. 00 50. 00 0 70. 00 30. 00 0 0 50. 00 0
NT1 70. 00 30. 00 1. 00 303. 00 50. 50 0.19 70. 00 30. 00 1 0 50. 50 0.19
NT2 70. 00 30. 00 2. 00 306. 00 51.00 0.40 70. 00 30. 00 2 0 51. 00 0. 40
NT3 70. 00 30. 00 3. 00 309. 00 51.50 0.63 70. 00 30. 00 3 0 51.50 0.63
NT4 70. 00 30. 00 4. 00 312. 00 52.00 0. 82
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Fig. 1 Effect of NT on the early compressive

strength of fly ash-cement mortar
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Table 3 Pore structures distribution of fly ash-cement paste

Total pore

Pore-size distribution/(mL « g~ ")

. Porosity Most probable
Sample | | % volume/ /
(by volume)/% (mL+g ") aperture/nm < 20 nm 20 =50 nm 50 =200 nm >200 nm
NTO 20. 61 0.2134 31.09 0.0527 0.068 8 0.033 8 0.058 1
NT1 20. 21 0.2091 18. 59 0.108 7 0. 064 6 0.0115 0.024 3
NT2 19. 42 0.2005 15. 37 0.128 6 0.045 1 0. 006 0 0.0208
NT3 18. 47 0.1907 13. 04 0.159 3 0.0155 0. 003 6 0.012 3
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Table 4 Integral intensity of the peaks of **Si-NMR spectra and the calculated results

1/%
Sample ave/ % apn/ % ACL na/ng
QO Ql QZ(AI) Q2 Q3+Q1
Raw material 67. 4 0 0 0 32.6
NTO 21.3 22.7 12.6 16.8 26.7 68. 4 18. 1 5.1 0.121
NT3 18.1 25.6 15. 6 19.6 24. 4 73.1 25.2 5.4 0.128
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