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Abstract: The pore structure of hardened cement paste was characterized by low field nuclear magnetic reso-

nance (NMR) cryoporometry. The effects of water-cement ratios, ages and admixtures on the pore structure

were investigated. The results show that with the increase of water-cement ratio, the capillary pore content of

hardened cement paste increases, the proportion of gel pore decreases gradually, and the weighted average pore

size increases gradually. With the increase of age, the proportion of gel pore increases gradually and the weight-

ed average pore size decreases gradually. Nano calcium carbonate mainly increases the amount of small capillary

pores at about 40 nm, while fly ash mainly increases the amount of large capillary pores at about 60 nm, and sili-

ca fume with stronger activity has a stronger role in refining pore size.
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Table 1 Chemical compositions of raw materials

w/ %

Material CaO  SiO, ALO, Fe,O, MgO SO, K,0 MnO TiO,

C 56.70 25.10 7.24 3.60 0.99 2.14 0.98 0.09 0.36
FA 3.78 50.20 32.90 6.50 0.64 0.29 1.00 — 1.42

SF 0.29 93.80 0.26 — 0.56 0.45 0.54 0.03 —
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Table 2 Mix proportion of pastes

Paste my/me Admixture w(admixture)/ %

CEO03 0.3 No 0

CEO04 0.4 No 0

CEO05 0.5 No 0
CE04-+NC 0.4 Nano CaCO, 4
CEO04-+SF 0.4 SF 10
CEO4-+FA 0.4 FA 30
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Fig. 1 Pore size distribution curves of hardened cement
pastes with different my,/m. (7 d)
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Table 3 Porosity, ¢,, and Dy, of hardened cement pastes
with different my/m. (7 d)

Porosity(by
Paste my/m, volume)/ % @/ % Dyyy/nm
CE03 0.3 18 86 11. 00
CE04 0.4 36 72 16. 37
CEO05 0.5 41 65 27.28
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Fig. 2 Pore size distribution curves of CE03 at different ages
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Table 4 Porosity, ¢,, and Dy, of CE03 at different ages

Aged/d Porosity(by volume)/ % @/ 0 Dyyyy/nm
7 18 86 11.00
28 25 89 9.95
56 26 97 3.94
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Fig. 3 Pore size distribution curves of CE04, CE04+
FA and CE04+NC (28 d)
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Table 5 Porosity, ¢,, and Dy, of CE04, CE04+FA and
CE04+NC (28 d)

Paste Porosity(by volume)/ % @/ Y Dyypy/nm

CE04 37 77 11.42
CEO04+NC 42 65 24.33
CEO4+FA 44 57 27.23
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Fig.4 Pore size distribution curves of CE04 and
CE04+SF (28 d)
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aste € | et
g (by volume)/ % Pea/ 7 WMV

CE04 3 28 75 14. 60
CE04+SF 3 32 72 13.12

CE04 28 37 77 11.42
CE04+SF 28 43 92 16.40
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