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Studies of Solid-Liquid Phase Equilibria for Mixtures of N-vinyl-2-pyrrolidone+2-pyrrolidone
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Abstract — Solid-liquid equilibria for mixtures composed of n-vinyl-2-pyrrolidone (NVP) and 2-pyrrolidone were measured
as a basic study for the melt crystallization process to remove 2-pyrrolidone as impurity included in NVP. A differential
scanning calorimeter (DSC) and a crystallizer were used and the experimental results obtained from two methods were
similar. The mixture showed a eutectic system which has a single composition at the minimum melting temperature.
Calculation results from simple thermodynamic equations were found in general agreements with present data. To deter-
mine the growth rate of NVP crystal which is important for the design of crystallization process, thicknesses of the crystal were
measured with the time using a layer melt crystallizer. The growth rates increased as cooling temperatures decreased. Heat
transfer coefficient correlated from present data was found to successfully describe the crystal growth behavior.
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Fig. 1. Schematic diagram of apparatus of SLE measurement used
in this study; (1) double vacuum jacket, (2) temperature cir-
culator.
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Fig. 2. Schematic diagram of the layer melt crystallizer used in this
study; (1) view cell, (2) cooling plate, (3) temperature circulator,
(4) drain valve.
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Fig. 3. Solid-liquid phase diagram for NVP+2-pyrrolidone mixture.
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Fig. 4. Thickness of NVP crystal versus time at different cooling tem-
peratures.

Korean Chem. Eng. Res., Vol. 51, No. 5, October, 2013



590 7198 . }"]Ué—‘-:— . Ell-\:' J

Crystal
layer film

Coaolant i}
film

Fig. 5. Temperature profile of melt crystallization.

Table 1. Heat transfer coefficient (k) correlated by present data at different
cooling temperatures (T,)

T, (K) k (kJ/min-cm-Kx10%
270 1.4503
273 1.5351
275 1.3641
278 1.0916
280 0.9653
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