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Development of a New Airtight Ampoule Breaker and a Low-Friction

Stirrer for Measurement of Heat of Immersion
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In calorimetry, the heat concerned is necessarily accompanied with incidental heat due to

the irreversibility of measurement process. Hence, the reduction of such incidental heat is a

key technology to design calorimeters of the lowest uncertainty. An airtight ampoule breaker

and a low-friction stirrer were designed to reduce the incidental heat due to the vaporization of

solvent and the friction of stirring process that are presumably two of major sources of the

incidental heat in measurement of heat of immersion. Testing a calorimeter adopting these devices,

the fluctuation of base line was found to be as low as the level of the characteristic noise of

amplifier. The results of two repetitive measurements of Joule heating in the measurement

vessel coincided within 0.57 %.
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Fig.1 Calorimeter vessel with a conventional ampoule
breaker. 1: lid, 2: breaker rod, 3: ampoule holder,

4: glass ampoule, 5: vessel, 6: solvent, 7: O-ring.

Fig.2 Calorimeter vessel with a new airtight ampoule
breaker. 1: lid, 2: breaker rod, 3: teflon film,
4: glass ampoule, 5: ampoule holder, 6: vessel,
7: solvent, 8: O-ring, 9: before breaking ampoule,

10: after breaking ampoule.
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Fig.3 Airtight low-friction stirrer. 1: driving magnet,
2: trailing magnet, 3: cap, 4: magnet holder, 5:
supporting stem, 6: stirrer rod, 7: insulated lid,
8: O-ring, 9: stirrer blade.
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Fig.4 Base line of output signal obtained with

conventional ampoule beaker and stirrer.

Fig.5 Base line of output signal obtained with newly-

designed ampoule beaker and stirrer.
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Table 1 Conditions for the Joule heating test.

Amprifier range 50 uv
Chart speed 4cmh-!
Solvent Ethylacetate 22.00 g
Stirring speed 100 rpm
Heat supply 223.5 m]
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Fig.6 Thermogram obtained by electric heating with

conventional ampoule breaker and stirrer.

Experiment conditions are listed in Table 1.
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Thermogram obtained by electric heating with
newly-designed ampoule breaker and stirrer.
Experiment conditions are listed in Table 1.
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