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ABSTRACT

Effects of Mg(Q, CaS0,, and CalF, addition on the formation of clinker minerals in portland cement have
heen investigated by measuring the amoumts of free-Cal and C,S in the fired specimens and analyzing the
Mg and S concentration in C;S and C.5. It was found that CaS0,; inkibited C;S formation but MgQO addition
offsel this effect of CaSQ,. MgQ addition also enhanced the mineralizing effect of CaS0y+ CaFs, resulting in
the acceleration of C,S formation. It was suggested that Mg might inhilnt the formation of sulphate compounds
rim around C;5 and thus G5+ Ca0—C,S reaction was facilitated.
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Table 1. Designations and Composiiion ot Batches
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Designation Baich Composition (wt.% in clinker base)

of Batches Ca0 S0 Al O Fe, 0, MgO CaS0, CaF,

R 68.8 228 53 34 — — -

RG2 66.6 225 53 2.6 - 20 -

RG4 65.0 22.3 b3 3.5 — 4.0 —

RG6 63.3 22.0 5.2 3.6 - 6.0 -
RGZF8 66.0 224 5.3 3.5 - 20 08
RGAR S 644 22.1 5.2 35 — 40 0.8
RG6F.8 62.8 21.8 5.2 24a - 6.0 0.8
M 66.9 223 5.3 35 20 - —

MG2 65.2 22.1 5.2 3.5 20 20 -

MG4 63.6 218 5.2 34 2.0 4.0 -
MG6 62.0 215 5.1 34 2.0 6.0 0.8
MG2F 8 64.7 21.9 5.2 35 240 2.0 0.8
MG4F.8 63.1 216 5.1 34 2.0 40 0.8
MGEF.8 815 21.3 5.0 34 2.0 6.0 08 B
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Fig. 1. Contents of free-Ca0 as a function of gypsum
and MgQ.
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Fig. 2. Contents of free-Cal) as a function of gypsum
and Mg( (Samples with 2, 4, and 6% gvpsum
contain 0.8% CaF.).
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Fig. 3. C;S formation as a function of gypsum and
MgQ.
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Fig. 4. (358 formation as a {unction of gypsum and MgO
(Samples with 2, 4, and 6% gypsum contain 0.8
T CE[FZ}.
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Fig. 5. Scanning electron micrographs of fired clinkers
of MG4F.8 batch, (@) C;S and (b} CsS.
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Table 2. S and Mg Concentration in C;3 and CS

Mg (wt.%) ]

S (wl.%) .
G5 Cs C.S CsS

Batches | Point
1 | 08 | o7 | 08 | 19
MG2 2 | 08 | 08 | o7 | 11
3 | o8 | 04 | 00 | 13
1 | 21 | 02 | o0 | o5
MG4 2 | 20 | o0z | oo | os
3 | 22 | o1 | 08 | 10
1 | 23 | o5 | o7 | 10
MG6 2 | 25 | 00 | 04 | 10
3 | 22 | 05 | 07 | 13
1 | 04 | 03 | 00 | 08
MGzEE | 2 | 04 | 03 | o8 | 11
3 | 02 | o3 | 09 | 10
1 | 09 | 00 | 04 | 11
MGAFS | 2 | o8 | 00 | o2 | 12
3 [ o7 | oz | 07 | s
1 | 23 | oz | 00 | 10
MGeFS | 2 | 23 | o2 | oo | 12
3| 20 | 03 | 02 | 16
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