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Temperature-Pressure Phase Diagram and the Heat Capacity
around the Phase Transitions of Polytetrafluoroethylene Crystal
— A Study with a High Pressure ac Calorimeter —
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The heat capacity of polytetrafluoroethylene (PTFE) crystal around the phase transition temperatures have been
measured with a new type of high pressure ac calorimeter developed in the authors’ laboratory. A
temperature-pressure phase diagram was proposed. The phase II undergoes the phase transitions on the heating
process to the phase IV (0.1 - ca. 200 MPa), the phase I (ca. 200 — ca. 400 MPa), the phase I’ (ca. 400 — ca. 500 MPa)
and the phase III (higher than ca 500MPa). At pressures lower than 200 MPa the phase IV further changes to the
phase . Based on the temperature dependence of the heat capacity the phase transitions from the phase II to the
phases IV, I and I’ were attributed to the order-disorder type. The structure of the phase diagram suggested that the
phase I and the phase I’ were thermodynamically close to each other. This was consistent with the vanishing of the
boundary between the phase I and phase I” in the middle of the region of the phase I. The temperature dependence of
the heat capacity around the phase transition to the phase III was notably different from the transitions to the phase IV,
Iand I’. Nature of the phase III was discussed in comparison with the high pressure phase of polyethylene.
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Fig.1 Phase diagram of PTFE crystal presented by Matsushige
et al.”
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Fig.2 Temperature dependence of the heat capacity of PTFE at
0.1 MPa measured with ac calorimeter. %
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Fig.3 Comparison between the curves measured with acc (A)
and DSC (B). ?
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Fig.4 Schematic diagram of an high pressure ac calorimeter.'”
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Fig.5 An example of measured C, data at 0.1 MPa which
contains the heat capacity of the cell and kerosene as well as
PTFE sample.'¥
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Fig.6 Temperature dependence of the heat capacity of PTFE
from 0.1 to 320 MPa. Pressure of each curve is shown in the
graph.'?
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Fig.7 Temperature dependence of the heat capacity of PTFE
from 400 to 580 MPa. Pressure of each curve is shown in the
graph. '¥

PLEX Y, TH & DA AR A7 AU IR TR T o
ﬂfwéﬁ ANFNCE L P TH D EE 2D, JES
DIRT LRI THOEN/ NS 2D, £ 300 MPa Tkl
BRI I o T e BEZ DB LN TE D,

Fig.1 © I-TEERUE, XBEHTOFRICESE, 51k
N HEADBERGNZEL LU CERR Y 7Y 7IC8)ET A0
e LT TWS, D o IﬂﬁhﬁhéEﬁ
®¢<Tﬂ601MmifLUTméo£ﬁ5£%&
LRERTH D LIS, RIFET i‘fﬁﬂﬁ\ﬂﬁﬁﬂﬁfbot
IZxt L, Figd CIRIEMHRE AW ONIZZ &, KRN —
FELAWERE L TEZLND,

500 MPa LL_ECiE AR HELT 523, - #5836 L OY
M52 0E 5 BV B8 0IX, 500 MPa LU F OARERR & 1%
KELHE5TWD, 500 MPa LLF Tl ITAH DB 873
RIS & RESHIMLTWA D% L, T-IT R T
ZENRR LNV, NI-TEBBIZOW T, SEORER
DIENWZ ERRESICE VRSN, AFZETHFH
UMM R Sz,

F T D EERFIED & S FIZ 72 > 72 PEIC S & AR (LA
TCIEANE M EMES) BHEIET D, PE ORFGFHIE 300
MPa UL Gl s OFH7 i ERIERORIC A AT B T
FELTEY, RFMEARNTROFTFHROMEIZETH 5.
BG, [KEMATHAIRFTRIV bEEMTHIATROY
MMERENRKRE D, BiREOFR= e =085, HF

600 T T T T

|\.| T T T T |.
111 «*
[ .. .
o 400 s I :
9 I
=
- - ] E
& 200}
f I
0 1 L 1

350 400

Temperature/K

Fig.8 Phase diagram based on the data of Figs. 6 and 7.'¥
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