
The most widely used cement is portland cement. The four major Bogue clinker phases present in portland cement are tricalcium

silicate (C
3
S), dicalcium silicate (C

2
S), tricalcium aluminate (C

3
A), and tetracalcium aluminoferrite (C

4
AF); the clinker is ground with

gypsum (C  H
2
). The formulae in parentheses use the standard cement chemistry abbreviations: C = CaO, S = SiO

2, 
A = Al

2
O 

3
, F = 

Fe
2
O

3
,    = SO

3
, and H = H

2
O. Densities and molar volumes for all phases relevant to our models, taken from the cement literature

(Lu et al 1993, Mindess and Young 1981, Young and Hansen 1987), are given in table 1.

Table 1: Densities and molar volumes of cementitious

materials

Compound Name Compound

Formula

Density

(g cm-3) 

Molar 

Volume

(cm-3 mol -

1)

Tricalcium silicate C3S 3.21 71

Dicalcium silicate C2S 3.28 52.4

Tricalcium aluminate C3A 3.03 89.1

Tetracalcium

aluminoferrite

C4AF 3.73 128

Gypsum CH2 2.32 74.2

Calcium silicate hydrate C1.7SH4 1.85 124

Pozzolanic C-S-H C1.1SH2.1 1.97 81

Calcium hydroxide CH 2.24 33.1

Ettringite C6A3H32 1.75 715

Monosulphate C4AH12 1.99 313

Hydrogarnet C3AH6 2.52 150

Iron hydroxide FH3 2.2 95.2




















































