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Abstract. The traditional crvoscopic measurement had performed by inconvenient manual
operation which accompanies various unavoidable errors. For example, the irregularity of hand
stirring, difference of visual angle in reading Beckmann thermometer and furthermore, its large
heat capacity acts as the decreasing effect of the sensitivity.

In these studies, the author devised new automatically measuring Cryoscopic apparatus with tem-
perature recording system in which temperature variation is changed to electric current. The light
beam from the galvanometer is absorbed hy the photographic paper on the rotating cylinder.

On the other hand, the use of sodium sulfate decahydrate in cryoscopy causes considerable error,
because small crystal particles adhere on the upper wall of the measuring tube. As an improve-
ment, anhydrous sodium sulfate is used and then the desired amount of water is added.
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Fig. 1. Schematic diagram of temperature control apparatus
Wi Water bath, H;Heater, brass sheathed, S;Motor driven stirrer, Th; Thermoregulator,

R,;Resistor,

5.6 M@, R,:Resistor, 120KQ, R,;Resistor,

300KQ, R, ;Resistor, 5K,

Trl;Transistor, 25C374, Tr2;Transistor, 28C374, 773; Transistor, 25C1601, RL: Magnetic
relay, Ps;Power supply, PI;Pilot lamp, Ty;Variable trapsformer,
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Fig. 2. Temperature variation Of water in Tesponse
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Fig.3. Schematic dirgram of the temperature recording system and automatic stirrer

AMo:Motor, G,, G,:Linear guide, Le:Lever, Sr;Stirring rod,
Br; Wheastone hridge,

Thermistor (25K at 32°C),

Ga;Galvanometer,

Am:Air mantle, Mt;Measuring tuhe, Rpy:
Miéi;Mirror, SI;Siit, Z;Lens, La;

Lamp, C;Capacitor, Di;Dicde, TriTransformer, DriDrum, Ts;Thermistor lead,
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Fig. 1. Transition temperature curves of sodium sulf-
ate when the stirring speed is; (4) 20rpm, (B)
30rpm, (C) 40rpm and (D) 60 rpm
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Fig.5. Comparison of the temperature change with
the recorded length
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Fig. 6. Transition temperature curves of sodium sulf
ate using recrvstallized sodium sulfate decahydrate
A:Measured right after the recrystallization
B:Measured one day after the recrystallization
C:Measured two days after the recrystallization
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Fig. 7. Transition temperature curves of sodium sulf-
ate using anhydrous sodium sulfate when the
amount added to 19.9883g. water is; (4) 20g.,
(B 21g. and (C) 22g.
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