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ABSTRACT

Using water vapor (de)sorption isotherm, pore structure analyses were performed for hardened cement pastes
by a combination of the “MP-method” for the micropores and the “correcled modeliess method” for the wide
pores. This work was carried out to investigate the pore structure and to understand the mucrostructural basis
of alumma cement developing much higher strength than Pertland cement. Alumina cement shows exiremely
low microporosity and its wide pores are also composed mainly of pores with very small radi. And the pore
structure analysis results are consistent with the high strength property of aluminz cement
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Table 1. Chemical Composition (wt%) and Characterr-
stics of Alumina Cement

Chemical Composihon: B
Ca( 36.17
Si0, 547
AlOq 52.03
Fe0q 1.20
Ig-loss 125
et al. 0.88
Total 10000
Characteristics:
Specific surface area(Blame): 3750 cm®/g

Densily: 296 g/cm?®
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Fig. 1. XRD patterns of alumina cement.
(a) unhydrated cement powder, (b} hardened
cement paste hydrated for 7 days m water.
CA: CaO- Al
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Table 2, Strength and Hydration Depree of Cement Paste as a Function of Hydration Time

Cement art Alumina cement Portland cement
Hydration time (days) 1 7 28 1 7 28
Compressive strength (MPa) 103.5 112.6 117.2 352 56.8 774
Bending strength (N/mm® 109 12.3 - 5.9 10.8 -~
Hydration degree 0.42 0.45 0.51 0.33 0.46 0.55

V {mf/g 1079

Fig. 2. SEM phaotographs of fraclure surface of (u) alu-
mma and ) Portland cement pastes hvdrated
7 days in water.
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Table 3. Pore Structure Data of Alumina and Portland Cement Pasles Hydrated 7 Days in Water

! Sppr 5 Micropores Wide pores™ pa] vV Vs l
Sample | (m¥/g) | (m*/g) | Surface | Volume Y | Surface| Volume 2 | {m/e) | (mi/g X 1078 | (ml/g X 1073
| m¥g) |(nf/gx107%) (om) | (m/g) | (md/gX107%| (nm) |
‘t];;‘:;‘? 1158 | 1115 | 95 02703 | 285 | 980% | 954491 | 2596 1075 | 257124 95.9915
ii;“:l‘:f 1069 | 1052 | 451 12466 | 276 | 863 | 222804 |3361( 1114 | 235270 23,3244 r

Yeylinder pore data for alumina cement and parallel-plate pore data for Portland cement

Phydraulic radius(=V/3)
YS=79.7{im*/g) for parallel-plate pore

ol 107.5 m¥/ge] =o) S(1115 m¥/giete] 3ole 40 m?
/goﬂ sste}.
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Fig. 4. Pore velume distribution curves of alamma and
Potland cement paste hydrated 7 days in water.
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Table 4. Various Pore Radii (nm) of Pore Groups and their Mutual Relationship in Alumina Cement Paste of

Fig. 4
1 2 3 4 5 6 7 - 8

Pore group re e Ty t-curve r=r;+t |2r.— 1yl |2rep—ri
(P/P; range) (=rw)

1 0.33~040 53.2 718 107.3 39.8 147.1 9 3.5

{2 0.45~0.50 722 85.7 145.0 494 1944 0.6 3.0

@ 0.50~0.60 90.2 117.2 182.9 56.4 2393 2.5 49

@ 0.70~0.80 193.8 2305 3920 7.7 468.7 44 7.7

(& 0.90~0.95 687.5 740,5 15652 1154 1674.6 1842 193.6
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