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Construction of an Apparatus for Differential
Thermal Analysis under Constant High-Pressure*

Masaharu Oguni**, Osamu Yamamuro**,
Takasuke Matsuo™*, and Hiroshi Suga**

An apparatus of high-pressure differential thermal analysis has been constructed. It
operates under constant pressure up to 200 MPa in the temperature range between 100 K
and 350 K. Liquid 3-methylpentane is used as the pressure medium. Two holes symmetrically
drilled in a copper-beryllium alloy block are fitted with sample and reference cells. The cell,
made of stainless steel, has a re-entrant copper sheath soldered at the center of the bottom

for accepting the thermocouple junction. The pressure inside of the block is sealed by the

metallic cone connections and kept constant to within 0.1 MPa during measurement by an

automatic pressure control system. These contrivances made the sample replacement easy
and increased the stability of the baseline. The results on ND, Br crystals showed the
apparatus to be sensitive enough for use in most of the phase transition studies in the
crystalline state. The heat capacity change = 10 JK~! mol~! in the ND,Br crystal was

resolved as a signal a few times larger than the noise level.
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Fig. 1. Sectional drawing of a DTA block: A)
body; B) high-pressure tubing; C1, C2) sample
chambers; D, G) plug; E) hole for transmitting
the pressure; H, K) bolt; J) heater wire; L)
thermocouple.
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Fig. 2. Schematic drawing of a sample cell: A)
liquid 3-methylpentane; B) sheets of poly-
ethylene packing; C) stainlesssteel cell; D)
sample; E) reentrant well of copper; F) sheathed
copper-constantan thermocouple; G) body of
the DTA block.
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Fig. 3. Scheme of high-pressure system: A) pres-
sure generator; B, G) valves; C) Heise pressure
gauge; D) kerosene reservoir; E) manganin
resistance manometer; F) pressure-medium sepa-
rator; H) polytetrafluoroethylene (PTFE) cock;
J) glass casing.
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Fig. 4. Sectional drawing of a pressure-media separator; A)
body; B) bellows; C) chamber for liquid 3-methyl-
pentane; D) chamber for liquid kerosene; E1, E2) plug;
F) Permalloy core;
cathetometer,

G) differential transformer; H)
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Fig. 5. DTA curves of NDyBr crystal in the heat-
ing direction: (a) 0.101 MPa; (b) 55.8 MPa.
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Fig. 6. High-pressure DTA curves of ND4Br crys-

(a) 101.3 MPa; (b) 205.2 M Pa.
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