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Characteristics of cements, natural pozzolan, and silica fume used in

this study
Oxide (%) Natural Silica Cement Pozzolanic
pozzolan fume (Type 1) cement

Si10; 40.8 93 209 223

AlO; 12.8 0.4 5.6 6.0

Fe. 04 10.5 1.2 3l 4.0

CaO 11.8 0.2 62.7 55.83

MgO 9.1 1.2 2.2 4.8

Na,O 23 0.1 0.2 0.4
K,0 1.1 1.1 (.8 0.8

S50, 0.1 0.3 2.9 2.7
Loss on 9.30 0.75 1.30 2.48
ignition (%)

Specific gravity  2.68 2.10 3.15 312

Specific surface 600 20,0000 300 434
(m*/kg)

*The specific surface of silica fume is measured by the nitrogen
adsorption technique.
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