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ABSTRACT

The earlv hydration characteristics according to the C,5/C,A ratio and presence of gypsum, in order to
establish the hydration mechanism of the system C;5-C;A, have been studied.

The rate of C;S dissolution in the system C,S-Gypsum was higher than that in the system C,S, Consequently,
the induction period was reduced and the rate of Ca(OH), formation in the accleration period was increased,
The hydration of C,$ in the system C,5-C,A was retarded because APY in the liquid phase originating from
the hydration of C;A was incorporated into calcium hydrosilicates formed.

The retardation phenomenon of C;S hydration was nat appeared in the system C,5-CyA-gypsum because the

reaction of monosulfale formation became the rate—determining step.
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*Cement chemists’ nomenclatire s used
C=Ca0, §=5i0,, A=ALO, 5=50, H=H,0
Ritringite = Cag Al (OH) 1, (S0,)5 - 26 1,0
Monosulfate=Ca,Al, {OH},,(50,) - 6§ H,0
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Table §. Chemical Compasitions of Synthetic Cement
Clinker Minerals, (unit * wt. %)

f’CT]

A27H 445 {1989)

s ‘
[ | - C'_'JU#
oo ‘l 9
__,_I\_x\__,.;u
F-{a0 ‘
WJLM
5 25
Z’fouKd\f

Fig.1, Powder X—ray diffraction patterns of synthetic
Cement clinker minerals.
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Table Z. Mixing Ratio of Cement Clinker Minerals
for Samples,

Sample No.
Mixing ratio

vith 10%
Without gypsunﬁ v;;psu'ﬁ:é {wt. %)

AOQ AG

0% CS
75%C5~25% CA
50%CsS-50% CsA

* . Gypsum % for the total weight of C,.8+C,A.
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2. The curves of heat liberation in the system C,
5-CsA according to the hydration time,
1) 1 and II:the apex of Ist and 2nd
exothermic peak.
2) XXX expectation line if C,AH, reaction is
not occured.
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Fig.3. The curves of heat liberation in the system C,
5-C;A-Gypsum  according to the hydration
time.

1) 1.1I and I ; the apex of lst, 2nd and 3rd
exothermic peak.
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Table 3. Hydration Properties of C,S with and

without Gypsum after 12 Hours of
Hydration.

Item [Reaction degreelProduction degresfCurnulative heat
Sample No\| of C.S(%) fof Ca(0H),{%)[liberation{cal/g)
AQ 37.2 5.8 32.6
AG 44.4 7.4 36 0

S.qj 7 A



CiS-CoA AlE] &7

27 JA4H Ca(OH]H ekl AL 4o g8 43
2k (450~500C) 0.2 AALe g

AgAs 4u E4) A&7} ZAEA e AR e
o GoS $3hb&d o CalOH), 4440 29 23 4
Bt 12 A)zbA 8] st w2 A4 e e A
& Mol dur CS 27| EpEE 2444 25 &
a4 4 fdo.

G oWl A 3 Az w2 fEfabs
calcium ]2 Ex W Zalgoay 4z £44 C8
L3 &-o] F7HEl vh Skalny™ o] 4 A e} 1A g glet.

3. 2. 7% G,5-28% GA AL TEHkE

3.2.1. Huz) 244 %€ A5

Fig.2olA 17 &A8x gt A4e 43 dd4s
FARF(BO) 2 GS 75 84 (Aol vishe] HulA

te

0.8 F4 mefol shahsiel, peak 119 43 5%:«17&0}
1347 10302 Felxqn, AAoAe dyd £xx 3.3
calfghr 2 5 doleh, o]k GSGAA 484 2&

3 GAdl Hdld GS F3hiso] A= F‘H—ﬁl?—}

A7, = 297 GS SEa-g00] chg s o] A
deden ¢ o
3Ca0 « Si0y HHLD v ()
|
3Ca0 - 5i0, - mH,0(CSH ; first hydrate) - (2}
|
Ca{OH},+{0.8—1.5)Ca0 - 5i0.,0H,0
(CSH {1) ;second hydrate) .......................... &)
|
(1.5~2)Ca0 - Si0, - pH,O(CSH(II} ;
third hydrate) or tobermorite gel cooeererenen (4}

CoS s GA o] 43 iollA 4 e g £4d Al o
G52 27 4859 gel e calcium silicate
hydrates(e]3} CSH & ©°f7l)el #Z#s)e] Alcontaing
C8H 2 v o] GAZ Ed48A & 445 Al
~free CSH of W dle] ob® AAF2E 7447 szt
(Aol (34 oz AAdadsle o] xds]e e
E A

Fig.4+= =% 342k 5734 4z BO<j o SEM
-EDS 34 #Azlza CSH 2 A&t £3E504 Al
0, g3l 4.41% Y 4.78% % A vehiz glodd,
3 =g 12430 Ao FIE] i AR FAAs

A 277 A4z (198%)

Fabg FA4ol

(517)

sl 42 9% (1)

67.14% - .

Ca0
5i0g 2B.46% .
AlaQs 4.41% ____ @ ___
_.m_._________k_zi:___‘u - .-
[ a2

T7.96% — —~——

(B) CaO —
Si0; 17.26% —j--— ———
AlpOy  4.TBE - —Foe e n o
o B
ey e
— - - )
I i

Iy

CURSOR(KEV)=02.968 EDAX

Fig.4. SEM micrograph and EDS analysis of the CSH
produced in the system 75%C;5-25%C. A (after
Jhours of hydration),
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Fig.5. Thermograms of hydhated products in the
system C;S5-C,A after 12hours of hydration.
(I=CSH(I), II=CAH, IM=C,AH, V=
Ca(OH).)
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Fig.6. SEM micrograph and EDS analysis of the CSH
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~Gypsum (afler 3hours of hydration)
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Fig.8. Termograms of hydrated products in the
system  CpS-CA-Gypsum  after 12 hours of
hydration. { I =CSH{1), II=ettringite, 1=
menosulfate, JV=Ca(OH),}
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