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We wish to thank Dr. Bensted for his informative comments on our previous work related to the 
impedance-capacitance of OPC-HAC systems during early hydration. The fast set phenomenon in 
OPC-HAC mixes has been a concern since the 1920’s(*) It is a problem that has limited the 
application of these systems. The setting time, as reported by Lea,0 varies with the proportion of 
the two cements. It is our contention that ettringite formation is one of the factors responsible for 
fast set. It is apparent that simultaneous formation of CAHlo and/or C#-I~ also contribute to the 
process as indicated by Dr. Bensted. 

The h dration 
reported. (r ) 

mechanism of HAC in the presence of calcium hydroxide (CH) has been recently 
Quick formation of calcium aluminate hydrates (CAI-Ito and/or C2AHg) on the surface 

of HAC particles in the presence of CH plays an important role in the fast set process. The 
aluminate hydrates formed retard the further hydration of HAC. The early strength of HAC is 
therefore largely reduced by adding CH. In OPC-HAC systems, the early strength remains 
relatively higher as indicated by Dr. Bensted. This is attributed to further formation of ettringite and 
aluminate hydrates. The fotmer process consumes a large amount of CH, aluminate hydrates and 
gypsum. It consequently accelerates the hydration of both HAC and OPC at early ages. 

Use of A.C. impedance spectroscopy as a non-destructive tool has proved useful in 
characterization of cement hydration processes and microstructural development. It has also 
recently been used in investigations of-concrete systems.(4*5) 
find wider application in the field. 

References 

1. 

2. 

3. 

4. 
5. 

H. Lafuma, Le Ciment jQ, 174 (1925); W.N. Thomas and J. Roy, Inst. Brit. Architect. 
x(20), 670 (1924); M. Rouche, Le Ciment 2,240 (1926). 
F.M. Lea and C.H. Desch, The Chemistry of Cement and Concrete, Chapter XVI, p. 426, 
Butler & Tanner Ltd., Frome and London, 1956. 
J. Ding, Y. Fu and J.J. Beaudoin, “Study of Hydration Mechanisms in the High Alumina 
Cement-Silica/Sodium Silicate System,” submitted to Cem. Concr. Res. (1994). 
W.J. McCarter, Cem. Cont. Res. a(6) 1097 (1994). 
P. Gu, P. Xie, Y. Fu and J.J. Beaudoin, “Non-Destructive Determination of Silica Fume 
Content in Concrete by A.C. Impedance Spectroscopy,” Proc. ASTM Symposium on the 
Determination of the Chemical and Admixture Content of Hardened Concrete, Montreal, 
Quebec, Canada, June 20, 1994 (in press). 

It is hoped that this technique will 
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