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Abstract — In order to purify diethylene glycol as main impurity included in p-dioxanone, SLE (solid-liquid equilib-
ria) and mixture density on two components system of p-dioxanone and diethylene glycol were measured and a layered
melt crystallization with seed has been applied. The SLE of p-dioxanone and diethylene glycol were a simple eutectic
system and the temperature and PDX concentration at eutectic point were (.08 and 246 K, respectively. Densities of
their binary mixtures were well fitted by the best correlation equation, p/~0.405+1.361x+0.002T—0.004xT. In the melt
crystallization, the growth rate (G) was proportional to the 1.5th power of the subcooling degree. The effective distri-
bution coefticient (K,) as the degree of impurity removal was observed to increase with increasing the growth rate and
initial p-dioxanone concentration. And also, K, was correlated with Z function using Wintermantel’s model such as
K,er==0.0604+6.392xZ. Finally, PDX purity through the optimization of this process can be obtained over 99%.

Keywords: Layer Melt Crystallization, Purification, p-Dioxanone, Diethylene Glycol, Growth Rate, Effective Distribu-
tion Coefficient, Wintermantel’s Model
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Fig. 1. Synthetic route for the preparation of poly(p-dioxanone), PPDX
via PDX from DEG.
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Table 1. GC conditions for PDX analysis

Column 25 mx0.53 mm ID, BP20 1.0 UM (SGE)
Carrier gas 6 cc-He/min

Injector temperature 200 °C

Detector, temperature FID, 250 °C

Column temperature 60 °C-250 °C (10 K/min)
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Fig. 2. Schematic diagram for apparatus of SLE measurement.
1. Circulator 5. Triple vacuum jacket
2. PID controller 6. Temperature probe
3. Magnetic stirrer 7. Thermometer
4. Magnetic bar 8. Personal computer
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Fig. 3. Schematic diagram for apparatus of a layer melt crystallization.
1. Circulator 6. Temperature probe in inlet of coolant
2. PID controller 7. Temperature probe in outlet of coolant
3. Layer crystallizer 8. Thermometer
4. Residue flask 9. Personal computer
5. Temperature probe in crystallizer
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Fig. 4. Solid-liquid phase diagram for PDX-DEG mixture.
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Fig. 5. Density of PDX-DEG mixtures as a function of temperature
and initial PDX concentration.
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