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ABSTRACT

The early hydration characteristics of the system C;3-C,A-C,AF according to the clinker composition
variations, in order to establish the mutual imeraction of clinker minerals during the partland cement hydration,
have been studied.

The early hydration rate of C,5 was greatly effected by the change of £,S/CeA ralio. The lower the Cs5/
C:A ratio was, the faster the apex reaching time and the rate of heat liberation of the Znd exothermic peak
criginating from the formation of Ca{QH), were. The effect of C;5/CsA ralio on the amounts of Ca{OH},
formation was decreased, in process of hydration time, but the effeci of C;5 content was increased.
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Fig.1 Simplex screening design in the restricted area.

Table 1, Mixing Ratio of Cement Clinker Minerals
for Each System* .

Sample [Cantent of elmker minerals{% (Ratio of chnlcer minerals

Cas/ | G5/ | GAS
C:A | CAF | CAF

SA 80 13 5 3.3 ] 164 30
5B 80 10 10 3.0 8.0 1.0

SC 80 9 15 16 Dﬂ 5.3 0.3
3D 72

15 10 5.0 }77.5 135
SE 85 2 7 8.5

No, G5 GA | CAF

10 17.0 0.5
ST 85 10 5 85 | 17.0 2.0
SG [ 10 ih 75 5.0 b7
SH a0 3 5 15.0 | 180 1.0

SI 70 15 15 4.7 4.7 1.0
*5% gypsum added(50; base . 2,3%)
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Fig.2 The curves of heat liberation according to the variation of (a) C,A-C/AF. (b) C;3-CiA

S-C.AF, (d}y G5-

24
Trme of hydrafion {Ar)}

(C;A-+C,AF) in the system C, 5-C,A-C AF-Gypsum .

| :the apex of 2nd exothermic peak.
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Fig.3 Thermograms of hydrated products in the system C,3-C;A-C,AF-Gypsum according to the
hydration time (c=calcium silicate hydrate, e=ettringite, g=gypsum, m=monosulfate).
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Table 2. Variation of [Ca®*] in the Liquid Phase
Accroding to the Hydration Time,
(Unit : g/l
Hydration trme thr )
Sample*
1 3 4.5 6 12 24
SA 172 | 844 | 6.00 | 544 | 2.30 | B.02
| sC 501 | 525 | 497 | 488
*SA, B0% CiS-15% C:A-5% C,AF(CS/CA=5.3)
5C 1 80% C.5-5% CA-15% CAFICS/CA=16.0)
(8C) 80C,5-5C;A-15C,AF
(SE) 85C.5-5C,A-10C,AF
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C,5-C,A-C AF A 2]

Table 3. Reaction Degree of C,S and Cumulative
Heast Liberation According to the Hydra
tion Time

Sample Hydration time (hr.)
No 3 ) 12 24
Reaction degree SA | 108 | 1471314594
of C,5(%: 5C 9.4 | 126 | 27.2 | 44.0
Comulative heal SA 9.8 135 36.4|619

liberation (cal/g) SC 9.0 | 11.4 | 287} 33.6 |

Itern

S453 glor, Aa SA9 A4 F3 3440 [CaM]
7} §.44g/l 24 17k Boat A2 SC o AfelAE 34
7k o] Zell v [Ce™ o] mdale AR et vt

olsp & o [Ca] 224 CS 9 e 3
A-me) A f57] 4 {induction period) #} 532
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76x107%m 9 2.79x 10 "m A F) e SHE ARE T
A gapd g dldte] vebd Aol
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F3A7hel A 2] CoS Fabb-ggol wonf A #5d
=A vebbe Ade o sl

01 2t S o f£3has 5 Za4e 515y 3
el fx o 323 #AAE PARAE SHAM 2
Asje] nv], YA A wabet Al F LAYl A
g 7ho] 431 /CoA Su| 7} e[ 524 ettringite 7} abg &
25 dE 2 284 L5 monosulfate 2 Ao’
= 275l AE CS/CA ol wet g} e i
S e Hilh Pojvhe Aol A4,

7 Fel7] g gel A wldhs 80% C,5-10%,
CsA-10% C.AF Aol 4 €S =% CAF ghske] o god
CoS/CaA vl g] W aHEe] 2 %ol 4le CS/CA ul7t 5
ol7l "l ettringite 2} v]ul-< C,A 7+¢] monosulfate 44
942 (Coh - 3CS + Hyp + 2CaA+4H — 3CA-CS-H,p) o]
7] o] 2olw ~gelAFe] AP*e] monosulfate 435l
Afsl ez C,S¢ 27 43445 calcium silicale

hydrate o] A% 5| ko] 2Lt sfo] Ca(QH),2 F344

A 274 A8 3 (1990)
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Table 4, Variance Analysis of Ca{OH). Contens
after 24 Hours and 28 Days of Hydralion,

1) Experimential Value of Ca{OH). Contents(%)

Sample Mo,

Iyd. time
24 hr 11.9/11.1f 9.9/10.3|10.7:11.6) 9 5|11.1| 8.4
28 ds 21.0/20 6(20.215.7|21 6|21.4320.6(21.9/16 1

SA|SB|5C|SD|SE|SF|SG) 5H Sl

2) Anova Tahle* of Ca(OH), Contenls

.Hyﬂ faclor S o Y F | Remark
tune

Regression | 8,60 H] 1.72 [ 40.13

Error 0.13 3 |.0.04 - |R'=p 98
She, [ ----- -~ - - --

Taotal 873 3 -

Regression | 21.42 5 424|143

Error 2.0 3 0,97 - |R*=0 88
28ds | --——-- -- - -

Total 24 12| 8 - -
# S=lotal variation, ©=degree ol [recdom, V=mean

souare, F=F-testing, R*=coefficient of delerminalion,

2 oapesn & gz 3], 5a monosulfate 44 ubE
L ae £ F84170e ddefd CA FH2HE £
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Cy8-C.A-CAFA 9
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