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of Portland Cement (D
On the Effects of SO; Content in Raw Clinkers and of Gypsums Added

Reijiro Yamaura

Toshiaki Furutani

The previous paper reported that SO; content in portland cement was the most important contributing
factor to the strength of cement and its grindability.

In this paper, the following effects were further studied :
(1) €03 content of clinkers, (2) kinds and amounts of gypsums added.

Experiments were carried out using two series of cements, ie., series M and series O cements which were
prepared from commercial clinkers of higher and Jewer SO; content respectively,

S03 content of the cements was varied from 1.1% 1o 2.3% by addition of natural, granulated or

anhydrite gypsum.

cement.

(5) The raw clinker M was difficult to grind at fine grinding, but jts product cements had a good particle-
size distribution.

(6) The effect of SO; in raw clinker was different from that of pure K280, added to clinker.
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Table 1 Chemical compositions and moduli of clinkers

Notation |igloss | SiO; Al1,O; Fezog‘ CaO | MgO | SOs Na,O | K;O | Total SM \ M \ HM
O 0.1 22.8 4.8 3.3 67.1 1.2 0.0 0.25| 0.32| 99.9 2.8 1.4 2.17
M 0.1 22.2 4.9 3.2| 65.9 1.3 1.0| 0.27] 0.85| 99.7 2.7 1.6 | 2.17
. 4 1
Table 2 Chemical compositions of gypsums
- S
Notation | ig. loss | SiO2 Al,05 | FeyO3 | CaO SO, Note
N 21.5 0.2 32.5 45.0 Natural gypsum
G 7.0 2.7 38.8 50.0 Granulated gypsum
A 6.2 0.6 38.3 58.0 Anhydrite gypsum
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Fig. 1 Effect of added gypsum on the physical properties of cement paste
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Fig. 2 Effect of added gypsum on the bending strength of cement mortar
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Fig. 3 Effect of added gypsum on the compressive strength of cement mortar
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Table 3 Preparation of cement samples
Notation | Added gypsum 303 (%) Grinding | Fijeness
Series of : — I o time (em?/g) Remarks
Sample |Notation g/kg ¢l clinker | cement (m.s)
ON1 N 24 0 1.1 21.00 3270 Residue on 1.2 mm sieve of
ON 2 N 31 0 1.4 20.50 3280 all samples in the series O was
ON 3 N 38 0 1.7 20.40 3250 about 0.49%.
ON 4 N 45 0 1.9 20.00 3270
ON 5 N 51 0 2.2 20.00 3350
0G1 G 22 0 1.1 21.00 3310 Particle size distribution at
O0G2 G 28 0 1.3 20.40 3230 0G1;
o | 0G3 G 34 0 1.6 | 20.20 | 3200 Residue on 88u; 0.7%
OG 4 G 40 0 1.8 20.00 3330 ” 40u;27.2
OG5 G 46 0 2.1 19.40 3360 ” 154;61.0
OAL1l | & 19 0 L1 | 2040 | 3220 o L0
OA2 A 24 0 1.4 20.20 3310 k(10745330
OAs3 A 29 0 1.7 20.00 3290
OA4 A 34 0 2.1 19.40 3340
OA5 A 40 0 2.3 19.30 3360
MN 1 N 4.5 1.0 1.2 23.20 3330 No residue on 1.2mm sieve of
MN 2 N 11.3 1.0 1.5 22.50 3310 all samples in the series M.
MN 3 N 18.2 1.0 1.8 22.30 3330
MN 4 N 25.0 1.0 2.1 22.10 3300
MN 5 N 31.8 1.0 2.3 21.30 3310
MG 1 G 4.2 1.0 1.2 24.30 3340 Particle size distribution at
M MG 2 G 17.0 1.0 1.7 22.00 3330 MG1;
MG 3 G 23.4 1.0 2.0 22.15 3350 Residue on 88u; 0.3%
MG 4 G 29.8 1.0 2.3 21.45 3320 40u;24.6
MAT | A | 35| 10| 12 24.15 | 3310 1505 60.0
MA2 | A 8.8 | 1.0 | 16 | 2330 | 3330 n ; 1.08
MA3 | A 4.0 | 1.0 | 1.3 3.00 | 3340 k(10745 295
MA 4 A 24.6 1.0 2.3 22.00 3320
KN 1 N 1.3 1045 | 1.1 | 21.00 | 3300 | K,S0, was added
K kN2 | N | 2 0.45) | 2.0 | 20.00 | 3340 ”
—_— T

* n, k are constants in Rosin-Rammler’s equation.
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