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Effects of Solvent and Crystallization Temperature on the Polymorphism of Nylon 12
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Abstract : The crystal forms of nylon 12 from solution crystallization are related to the crystallizing temperature and the sol-
vent. Nylon 12 solutions were prepared by dissolved it in different solvents, and then casted them into films and isothermally crystal-
lized at varied temperatures. The resulted samples were characterized by wide-angle X-ray diffraction, differential scanning calorim-
etry (DSC) and Fourier transform infrared spectroscopy, with aim of exploring the influences of solvent and crystallization tempera-
ture from the perspective of polycrystalline formation. The results show that with the phenol/formic acid (v/v=1/1) as the solvent,
the « crystal is formed at room temperature, and the vy crystal is the result at 80 °C and above. However, the o crystal coexists with y
crystal when isothermally crystallized at the range of 40-70 °C, and the content of a crystal gradually decreases with the increasing
of crystallization temperature. When the formic acid/dichloromethane (v/v=1/1) is used as the solvent, the white opaque powder
with « crystal form is obtained at room temperature , whereas a translucent film with vy crystal form is obtained at 60 °C. The DSC re-
sults show that the higher the crystallization temperature, the higher the melting point of the « crystal is, and part of o crystals is
transferred into <y crystals by Brill transition during the heating process. The peak melting temperatures of the a and +y crystals ob-
tained from the formic acid/dichloromethane solution are higher than those of ones obtained from the phenol/formic acid solution
respectively.
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