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ABSTRACT

The DTA and TG +techniques have been utilised to investigate
the calcium hydroxide crystallisation in the pastes composed of the
tricalcium silicate, silica and water. The results show, that SiO
can accelerate Ca/OH/ crystallisation,

INTRODUCT ION

The tricalcium silicateN/CaBSiOS/ is the main constituent of
portland cement and during the reaction with water it forms the cal-
cium hydroxide and so~called calcium silicate hydrated phase of va~-
rying composition and poorly crystallized /1/. In the presence of
certain admixtures introduced to the hvdrating pagte the hydration
products formation process can be altered considerably. Taking into
account the data concerning the "poisoning® of calcium hydroxide nu-
clei by silicate ions in the liquid phase /2/ as well as the results
obtained in the previous work /3/, the problem was thought to be e-
laborated and clarified. In order to resolve this problem the series
of suspensionsg produced in Ca38105 hydration process have been inve-
stigated. The DTA and TG measurements were carried out to determine
the calcium hydroxide content., The chemical analysis of liquid pha-
se oa@exlsting with the hydrating material were made to establish
the factors influencing the amount of Ca/OH/2 crystallized from the
golution as a function of hydration time and temperature as well as
the admixture content. The amount of unhydrated Ca3SiO5 /so=-called
hydration degree/was also determined in the samples, after liquid
phase filtration, using the quantitative X-Ray diffraction.

EXPERIMENTAL
The tricalcium silicate has been synthesized from the CaCO3 and
silica=-gel pre-calcined mixture at 1550°C and then ground to the
specific surface of 3000 cmz/g. sio, - "Aerosil"/Degussa/ has been
used as an admixture. The series of mixtures containing Ca3SiO5 with
0.15 0.5; 13 2; 5; 10% Sio2 has been prepared. The suspensions with
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water to 0333105 ratio equal to 10 were shaken in noliethylene con-
tainers using shaking apparatus. After the time in the range from
5* to 24hrs the suspensions were filtered through the miliporous G4
filter and the precipitates were washed with acetone and ether to
stop the hydration process. The DTA and TG measurements were carri-
ed out using the Mettler thermoanalytical equipment to determine
Ca/OH/2 content in the samples as a function of time and admixture
content. The unhydrated 0335105 determinations were made using Phi~
lips diffractometer. The Ca2+ ions concentration in the liquid pha-
se was determined by EDTA solution,

RESULTS
The DTA curves of the samples are shown in FIG.1, the results
of /CaOH/2 determination - in TABLE 1.

TABLE 1
Calcium hydroxide content in the pastes Ca3SiO5 + 810,.

Ca/OH/2 content after hydration time /g/

Sample e e e m e -

3hrs Thrs 24hrs
033" 1.2 2.4 10,0
CBS+O.1S 1.2 3.2 10.4
C3S+0.55 1.6 2.8 11.2
c3sf 18 244 5.6 12.4
035+ 58 244 6.4 12.8
C§S+ 108 -_-ﬁ:g ________ 7.6 . 16,8

x ~ C=Cal, S=5102

As 1t can be seen in FIG.1, the shape and the surface of peaks
corresponding to the hydration products change in relation to the
hydration time and 3102 content. With the increasing SiO2 content
in the samples, the Ca/OH/2 increase as well as the calcium silica-
te hydrated phase content 1increase can be easily observed. It can
be noticed also, that the "amorphous" Ca/OH/2 transforms into the
more ordered phase of higher decomposition temperature. The series
of measurements for 7hrs hydrating samples 1llustrates the co~-exis-
tence of both Ca/OH/2 forms and the predominance of more ordered
Ca/OH/2 form in the samples containing more than 1%5iC,. During the
3hrs hydration the co-existence of these two forms i1s not detected
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FIGURE 1
DTA curves of 0335105 samples hydrated 3hrs and 7hrs.
but omly the shift of the peak maxima towards the higher temperatu-
re in the "disordered" form decomposition temperature area can be
observed. After 24hrs hydration all the samples reveal only the or-
dered Ca/OH/2 phase and the differences in Ca/OH/2 amount, signifi-
cant in the initial stage of reaction, relatively decrease.

The liquid phase analysis indicate, that for the Ca38i05 sample the
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Ca2+ ions liberation into the solution occurs typically, with the

maximum after ~7hrs, corresponding to the considerable supersatura-
tion in relation to Ca/OH/,. The concentration of Ca?* ions proce=-
eds similarly for the samples with 0.1%8102 and 0.5%5102 attaining
a 1little higher supersaturation value. In the samples with 1-10%
8102 addition the Ca2+ concentration in the liquid phase increases
faster and 1ts maximum can be observed after ~5hrs.

QXRD measurements prove that the unhydrated Ca3SiO5 content decre-
ase depends closely on the i1ncreasing SiO2 content.

CONCLUSIONS
8102 introduced into the hydrating 0333105 susvegiion accele-

rates the Ca38105 decomposition. SiO2 combines the Ca 1ions and
thus favours the calcium silicate hydrated phase as well as the
calcium hydroxide amount 1lncrease. Ca/OH/2 crystallizes from the
highly supersaturated solution. It seems, that there is no hinde~
ring effect of SiO2 on Ca/OH/2 1n the presence of small 8102 amo~
unt. As 1t results from the presented data'- Si0, in the mixture
Ca SlO H20 SlO can stimulate the Ca/OH/2 nucleation and growth
due to the lntermedlate liquid phase supersaturation with calcium
1ons. On the other hand it should be completely understood, that
when the 8102 admixture 1s high, the calcium silicate hydrated pha-
se forms rapidly and this process prevails over the calcium hydro-
xide crystallisation /4/.
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