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Relation between Calorimetry
and the Performance of Cement and Concrete
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This paper describes the application of various types of calorimeter to the performance evaluation of cement. In addition, the
systematic quality control systems of cement by using of various types of calorimeter are proposed. This system is combined to
apparatus for measurement of heat liberation at very early hydration, conduction calorimeter for early hydration of cement, sandwich
type conduction calorimeter and adiabatic calorimeter for small samples. The very early hydration of cement is related to the fluidity
of cement paste. The change of fluidity with elapsed time is related to the early hydration of cement contact with water for 60min. is
based on the content of Ca;Al,O¢. The new type apparatus was developed for measurement of very early hydration of cement.
Conduction calorimeter was used widely to check the retardation or irregular setting of cement. Sandwich type conduction
calorimeter was developed for time-interval measurement of many samples. The evaluating test for adiabatic temperature rise in
concrete is not adequate for daily quality control because it requires considerable labor. In order to establish a convenient method for
the evaluation of adiabatic temperature rise using about 30 cm® of mortar sample only, we produced an adiabatic calorimeter
experimentally. The combination of various types of calorimeter to the performance evaluation of cement is useful for the quality
control of cement with various by-products as raw materials.
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Fig.1 Schematic illustration for hardening and setting of
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Fig.2 Rate of heat liberation for cement hydration.
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Fig.3 Schematic illustration of multi-channel twin type of
calorimeter. [sample cell holder (S: Sample, R: Reference),
b:Thermomodule.C: Heat sink]
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Fig.4 Rate of heat liberation curves of alite.
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Fig.9 Prototype adiabatic calorimeter.
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Fig.10 Temperature change of aluminum block.
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Table 1 Total system of calorimetry for the performance of
cement.
Performance of | Measurement | Calorimetry
cement at early | items
age
Fluidity Hydration Measuring  equipment
(~10 min.) for the hydration rate
Retention  of | Hydration Conduction calorimeter
fluidity (~60min.)
Development of | Hydration Multi point type of
strength (24~72h) conduction calorimeter
Multi-channel
(Sandwich) type twin
type of calorimeter
Temperature Hydration Adiabatic calorimeter
rise (3~7days) | measuring equipment
of temperature rise
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