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Impact of Temperature Rising Inhibitor on Hydration of Cement-Fly Ash Cementitious
Materials and Performance of Concrete

CHEN Weiyi', ZHOU Yugi'?, LI Song*, YAN Peiyu'
(1. Department of Civil Engineering, Tsinghua University, Beijing 100084, China;
2. China Construction First Division Group Construction & Development Co. Ltd, Beijing 100102, China)

Abstract: Effect of temperature rising inhibitor (TRI) on the hydration process of cementitious materials containing fly ash and the
performance of concrete was investigated. The hydration process of cementitious materials was examined as a function of the
contents of fly ash and TRI. The adiabatic temperature rise, mechanical properties and drying shrinkage of concrete derived from the
cementitious materials and TRI were also evaluated. According to the hydration heat of the binder pastes, it was revealed that the
addition of TRI lowers and delays the exothermic peaks more significantly in the presence of fly ash. The phase composition and
microstructure of the hardened paste indicate that TRI mainly inhibits the hydration degree of the cementitious materials in the first 7
days. The presence of TRI slows down the adiabatic temperature rising rate, reduces the early strength of the concrete and increases
drying shrinkage of the concrete.
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Table 1 Chemical composition of Portland cement and fly ash w/%
Oxides SiO, AL O3 Fe,03 CaO MgO K>,O0 Na,O SO; TiO,
Cement 20.82 7.35 3.68 58.23 4.51 0.84 0.50 2.81 0.40
Fly ash 49.95 34.85 4.47 3.74 1.03 2.01 1.16 0.01 1.30

w is mass fraction.
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Fig. 1 FTIR spectra of temperature rising inhibitor
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Fig. 2 Gel permeation chromatography (GPC) result of temperature rising inhibitor
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Table 2 Design of the hydration heat test

Sample name  Fly-ash proportion ~ Cement proportion ~ TRI proportion ~ Sample name  Fly-ash proportion =~ Cement proportion ~ TRI proportion
RE 0 100% 0 T2 0 100% 0.20%
FAl 10% 90% 0 T4 0 100% 0.40%
FA2 20% 80% 0 T6 0 100% 0.60%
FA3 30% 70% 0 FA3T2 30% 70% 0.20%
FA1T4 10% 90% 0.40% FA3T4 30% 70% 0.40%
FA2T4 20% 80% 0.40% FA3T6 30% 70% 0.60%
TRI is temperature rising inhibitor.
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Table 3 Mix proportion of concrete kg/m?
Sample name Water Portland cement Fly-ash TRI Sand Gravel Water reducing agent TRI proportion
RE 146.34 276.50 118.50 0 829.37 1013.68 5.93 0
T2 146.34 275.95 118.26 0.79 829.37 1013.68 5.93 0.2%
T4 146.34 275.39 118.03 1.58 829.37 1013.68 5.93 0.4%
T6 146.34 274.84 117.79 2.37 829.37 1013.68 5.93 0.6%
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of TRI in different ages
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