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Abstract: The ceramic waste materials were processed into ceramic powder and the hydration performance of ce-
ramic powder—cement composite binders under different curing conditions were studied by observing the micro—
morphology, measuring the chemically combined water content and the alkalinity of pore solution. It was shown
that at the same curing conditions, the greater the adding rate of ceramic powder is, the more the chemically
combined water content along with the alkalinity of pore solution of the hardened cement paste decreases; when
the adding rate of ceramic powder is less than 20%, the earlier high temperature curing can increase the alkalin-
ity of pore solution and has a great impact on the overall hydration degree; the earlier high temperature curing
promotes the earlier hydration rate of ceramic powder—cement composite binders, which makes the micro-struc-
ture of the hardened cement paste at the prophase of hydration more compact, but it has an inhibitory effect on
the improvement of the hydration degree of the later hardened paste. The results provide an experimental basis

for further research on the hydration performance of ceramic powder—cement composite binders under early high
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Tab.1 Chemical composition of ceramic powder and cement (Mass fraction)

%

Material Si0, ALO; Fe,054 CaO MgO SO, Na,O K0 Loss
Cement 21.78 5.71 4.4 57.23 4.83 3.29 0.09 0.63 2.04
Ceramic powder 62.56 23.41 1.32 6.34 0.64 0.06 0.91 1.34 3.42

x2 REVRBEREAL
Tab.2 Mixing proportions of cement pastes

Mixing proportion (by mass)/%

Sample m,/m;,( Water binder ratio)
Cement Ceramic powder
PC 100 0
CP10 90 10
0.4
CP20 80 20
CP30 70 30
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Fig.1 pH value of the pore solution of ceramic powder—
cement composite slurry under different curing conditions
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ceramic powder—cement composite slurry under
different curing conditions
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samples during early high temperature curing at 45 °C
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samples during early high temperature curing at 60 °C
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Tab.3 Variation amplitude of temperature influence coefficient

%

Temperature/°C PC
45 37.75
60 40.32

CP10

46.40

43.85

CP20 CP30
42.47 23.33
42.91 33.86
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Fig.5 SEM photographs of PC group hydration at 3,28 d under different curing conditions

(d) 20 C,28 d (e) 45 °C,28d (f) 60 C,28 d

6 AREFIPEHET CP20 Ak 3,28 d B SEM E
Fig.6 SEM photographs of CP20 group hydration at 3,28 d under different curing conditions
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