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Figure 1 Schematic diagram of (a) piston-cylinder high pressure apparatus and (b) sample assembly
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Figure 2 Differential thermal curves during the heating processes under different pressures: (a) POM and (b) PEO
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Figure 3 DTA and DSC curves of (a) POM and (b) PEO under ambient pressure
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Table 1 Melting temperature of POM and PEO under different pressure

T, (K)
Pressure (MPa)

POM PEO
50 443.5 350. 8
100 447. 3 355.3
150 453.7 361.7
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300 474.7 382.3
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Figure 4 The melting temperature of POM and PEO as a function of pressure
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Figure 5 Differential thermal curves during the cooling processes under 200, 250 and 300 MPa for (a) POM and (b) PEO
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Table 2 Crystallizing temperature of POM and PEO under high pressure

POM PEO
Pressure
T pnsen T, T ena T pnser T, T ena
(MPa) ’ s
(KD (K) (K) (K) (KD (K)
200 400. 6 413. 8 422. 8 325.2 332.1 335.3
250 401. 1 415.9 424. 3 325.9 333.3 338.5
300 404. 3 419.7 427.1 327.3 335.6 340. 7
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Figure 6 XRD patterns of polymer samples recovered from melt crystallization at ambient pressure, 100, 200,

and 300 MPa for (a) POM and (b) PEO
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Melting Temperature Measurement of Polyoxymethylene and
Poly(ethylene oxide) under High Pressure

WANG Ju, LIANG Ce, LIU Xiu-ru”
(Institute of High Tem perature High Pressure Physics s Southwest Jiaotong University , Chengdu 610031, China)

Abstract: The melting temperature and crystallization temperature under high pressure are of importance for studying
the high-pressure crystallization and annealing of polymers. In this study, the melting temperature of polyoxymethylene
(POM) and poly(ethylene oxide) (PEQ) were measured by the differential thermal analysis method in the range of 50~
300 MPa. It was found that the melting temperatures of POM and PEO increased with the increasing pressure. The fitted
T, (P) relationships were T,, (K)=441.2+40. 1044P (MPa) and T, (K)=345.1+0.1143P (MPa) for POM and PEO,
respectively. The XRD analysis revealed that the recovered samples which crystallized under 100, 200 and 300 MPa had the
same structure with that under ambient pressure, indicating that the structure of crystal phase is stable up to 300 MPa.
The experimental results in this study provide reference data for the high-pressure crystallization and annealing of POM and
PEO.
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