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Abstract

The phase separation behavior of polymer solutions was investigated by applying the
asymptotic method taking free volumes into consideration. Two types of critical temperatures
that depend not only on the molecular weight but also on the coordination number z are
obtained. They correspond to the upper and lower critical solution temperatures, respectively.
One of the two has a positive energy of mixing and the other has a negative energy of
mixing. Two kinds of temperature-composition curves are also obtained. The agreement of
them with the experimental results is good. The comparison of the present theory with the
existent theories is also discussed.
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Table 1 Values of w/gkTe in different values of coordination number z.

z=4 =6 z=8
" oo (+) ac(—) ac(+) as(—) ac(+) ac(—)
5 1.1130 | —5.1130 1.0812 | ~7.0812 1.0688 | —9.0688
10 1.0240 | —5.0240 0.9600 | —6.9600 0.9324 | —8.9324
40 0.9198 | —4.9198 0.8154 | —6.8154 0.7724 | —8.7724
100 0.8838 | —4.8838 0.7542 | —6.7542 0.7148 | -—8.7148
500 0.8520 | —4.8520 0.7137 | —6.7137 0.6612 | —8.6612
1000 0.8450 | —4.8450 0.7020 | —6.7020 0.6488 | ~—8.6488
3000 0.8378 | —4.8378 0.6903 | —6.6903 0.6364 | —8.6364
8000 0.8340 | —4.8340 0.6840 | —6.6840 0.6296 | —8.6296
12000 0.8330 | —4.8330 0.6822 | —6.6822 0.6272 | —8.6272
30000 0.832 —4.832 0.678 —6.678 0.624 —8.624
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Table 2 Compositions of coexisting phases for different values of
7 in the case of =6 and 7=1000.

T &2 b2
500 4.5155937-104 6.7684797-104
300 7.0800149 # 1.0610964-10-3
200 1.0067650-10-2 1.5086345 n
100 1.8157642 u 2.7198195 n
60 2.7718059 n 4.1498883
40 3.8454444 n 5.7542367
25 5.5605577 8.3135888 n
8 1.2830685-10~2 1.9113970-10-2
5 1.7606770 2.6166944 1
2 3.0844738 4.5542662
0.1 1.0972337-10-1 1.5595943-10-1
0.01 1.8157642 2.4960160
0.001 2.4302124 3.2492682
0.0001 2.9392332 3.8427554
0.00001 3.3753895 4.3307512
0.000001 3.7617024 4.7480375
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