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A new apparatus, an improved reaction calorimeter was designed and constructed to determine the reaction rate of
contact hydration of cement in a short time. The calorimeter consists of twin cells with comb-like agitators in them: a
sample cell, wherein hydration reaction takes place, filled with cement and water and a reference cell filled with a
reference material. A thermocouple probe is attached at the center of each cell to detect the temperature difference
between the cells. The differential output from the thermocouples acts as feedback signal to control the input to an
electric heater in the reference cell to compensate the temperature difference between the cells.

Input power to the heater in the reference cell agreed with the calibration heat supplied in the sample cell within
3%. The heat rate curve obtained for contact hydration of Portland cement coincided with that determined by the
time differentiation of a reaction thermogram which was obtained using an isoperibol calorimeter and corrected by

Newton’s law of cooling.
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Fig.l (A) main unit and (B) automatic contacting
thermocouple to sample chamber. a: thermostatic block, b:
setting rod for sample chamber c: sample tube, d:sample
chamber, e: comb-like stirring bar, f: thermocouple case, g:
thermal detector, h: holder for spring elasticity.
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Fig.2 Block diagram of measuring system.
S: sample cell, R: reference cell, Ts: thermocouple(sample), Tr:
thermo couple(reference), Amp: amplifier, Cp: variable voltage
supply, M: volt meter, Ps: power supply

Table 1 Chemical constitution of cement used in this experiment.
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composition | Ig. loss | SiO, | Al,O3 | Fe,03 | CaO | MgO | SOz | Na,O | K,0
mass % 0.64 2214 516 | 284 | 6503 101 1.79| 0.23 | 0.39
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Fig.3 Response of the feedback power in the reference
cell to a fixed power supplied in the sample cell.
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Fig.4 Linear relationship between the feedback power in
the reference cell and the power supplied in the sample cell.
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Fig.5 Repeatability of the response of the feedback power to
a simulated heat-of-reaction supplied electrically in the sample
cell.
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Fig.6 A time resolved heat-of-reaction curve of the hydration
of cement obtained by our new calorimeter.
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