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Table 1 Basic parameters for molecular dynamics simulation of PET and its coexistent system with D5 solvent
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Figure 1 Temperature curve of PET system at 360 K
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Figure 2 Energy curves of PET system at 360 K
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Figure 3 Specific volume temperature molecular dynamics
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Figure 4 Mean square shift curves of carbon atoms in
the main chains of PET and swelling PET at 413 K
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Table 2 Free volume fraction of PET in three systems

at different temperature
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Figure 5 Free volume fraction of PET in three systems

at different temperatures
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Figure 6 Free volume fraction distribution of

PET in three systems
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Molecular Simulation Study on Structural Change of Polyesters in D5
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Abstract: To study the changes of the microstructure of PET in D5 is helpful to understand the dyeing mecha-
nism of PET with D5 as the medium and make a reasonable dyeing process. In this study, molecular models
with different proportions of polyester, D5 and 1-methylnaphthalene coexisted, and the effects of solvents,
accelerators and temperatures on the microscopic characteristic parameters of polyester were simulated by
molecular dynamics. The glass transition temperature ( T,) of pure PET system constructed by molecular simu-
lation was in good agreement with the T, of PET measured by experiment. After adding D5, the T, of PET
decreased significantly. With the addition of 1-methylnaphthalene, T, decreased further. The addition of D5
alone did not significantly improve the kinematic properties of PET chains, but when 1-methylnaphthalene
coexisted with D5, the kinematic properties of PET chains were significantly improved. The presence of D5
and 1-methylnaphthalene increases the total free volume of PET. Molecular simulation of polyester microstruc—
ture showed that D5 and 1-methylnaphthalene were beneficial to increase dyeing rate, reduce dyeing tempera—
ture and improve dyeing effect.

Key words: polyester; non-aqueous solvent dyeing; accelerant; free volume



