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Abstract

ray diffraction and the measurement of the setting time, the hydration heat and the mechanical properties of the

According to differential scanning calorimeter-thermal gravity, scanning electron microscope , X-

fly ash cement paste by adding calcium, the hydration mechanism of the fly ash cement paste with lime-gypsum
and different addition of fly ash was studied. The results show that hydrating capacity of early age is weak, but
long-term is lasting; along with the increase of fly ash, the setting time of paste prolongs and the hydration heat
decreases; when the dosage of fly ash is more than 40% , the compressive strength decreases evidently. The
main early hydration products are a large quantity of calcium silicate hydrate gel (C-S-H) , calcium silicate with-
out hydration (C,S.C,S ),a small quantity of ettringite (AFt,AFm) and calcium hydroxide Ca( OH),. Under
the activation of the activity effect and the filling effect of lime-gypsum, the main hydration products at a later age
are Ca(OH), and AFm. Ca(OH),, AFm and a little bit C-S-H fill the pore space and crosslink mutually,
which improves the strength of fly ash cement paste.
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Table 1 Chemical compositions of cement and fly ash

(%)
i 4y Si0, ALO, Fe,0, MgO Ca0 K,0 SO, TiO,
JK P& 21.40 4.58 2.69 2.02 63.65 0.67 2.63 0.20

MK 58.75 31.48 4.52 1.34 1.74 0.60 0.15 0.15
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Table 2 Effects of lime-gypsum fly ash cement pastes

on water demand and setting time

IR B & (% ) o o B FELEIFE] (h)
Wvo kW MK WAKE(%) &%k
A0 100 0 25.3 2.7 3.2
Al 90 10 25.0 2.8 4.0
A2 80 20 25.1 3.0 3.9
A3 70 30 26.4 3.1 4.0
A4 60 40 26.8 3.8 5.0
A5 55 45 26.2 4.1 5.3
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Fig. 1  Effects of fly ash admix rate

at 28 days hydration heat of cement
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Fig.2  Effects of fly ash replacement on compressive

strengths of cement pastes
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Fig.3 Effects of coal gangue replacement on

compressive strengths of cement pastes
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Fig.4 DSC-TGA curves of 40% fly ash sample at 7 days
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