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ABSTRACT

Glasses showing the composition of blast furnace slag were made in the laboratory, and the effect of the chemical composition on
the latent hydraulic activity of the slags was examined. The latent hydraulicity was greatly influenced by the composition change, the
optimal characteristic of the hydraulicity was achieved at the slag composition of 47Ca0:20A1,0,:338i0,. The content of CaO and
Al,O; were not equivalent to the hydraulic activity of the slags as the b-formula (KS L 5210) indicates. Good latent hydraulicity was
shown when Al,O, was richly contained at the high (CaO+Al,05):S8i0, ratio, while the more the MgO content was, the more negative
the result turned out.
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Table 1. Chemical Composition and Data of Laboratory-Made
Slags

Chemical Composition
Sample - C/S
CaO Al 203 SlOz

(C+A)/S | C/(S+A)

© 51 16 33 154 | 2.03 104
@ 54 16 30 1.80 | 233 1.17
) 44 16 40 1.10 | 1.50 0.79
©) 55 12 33 170 | 203 1.22
@ 47 20 33 142 | 203 0.89
® 51 8 41 124 | 144 1.04
® 51 18 31 170 | 223 1.04

C: Ca0, S: Si0,, A: Al)O4
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Fig. 1. Position of the Portland cement and blast furnace slag in
the Rankin diagram(a) and the laboratory-made slag
probes(b).

Table 2. Chemical Composition of Ordinary Portland Cement

Chemical Compositions (wt. %)
8102 A1203 F8203 CaO MgO SO3 KzO NaQO LOI
20611 588 | 3.06 |6241] 148 | 3.22 | 0.78 { 031 | 2.25
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Fig. 2. X-ray diffraction diagram of the Portland cement and
laboratory-made slag powder.
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Fig. 3. Fineness curve of the Portland cement and the labora-
tory-made slag on the Bennet coordinates.
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Fig. 4. Compressive strength of the laboratory-made slag ce-
ment in relation to CaO/(SiO,+Al,0,) ratio of the slag.
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Fig. 5. Compressive strength of the laboratory-made slag ce-
ment in relation to (CaO+A1,03)/Si0; ratio of the slag.
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Fig. 6. Effect of Al,O; content on the compressive strength of
the laboratory-made slag cement with different (CaO+
Al,0,)/8i0; ratio of the slag.
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Fig. 7. Effect of MgO content on the compressive strength of
the laboratory-made slag cement.
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Fig. 8. X-ray diffraction diagram of laboratory-made slag (pro-
be @ & @ ) reacted with gypsum or Ca(OH),.
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Fig. 9. C;ASHg-formation rate change according to Al,05:CaO
ratio at constant SiO, content of the slag.
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Fig. 10. Pore surface distribution curves for slag-lime cement
pastes.

Table 3. Pore-Structure Analysis Data of Laboratory-Made Slag
Cements from the N»-Adsorption Branches

Sample | Sger(m%g) | V(mlig)® | S(m¥g)” rh(pgg)4)
® 29.1 0.1482 26.8 553
@ 334 0.1370 32.1 427

])Spemﬁc surface area due to BET method, *Final uptake(adsorbed
volume), VSpecific surface area due to BIH analysis method, ¥'V/S
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