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Table 1 The swelling data of polystyrene model networks prepared by anionic
polymerization method

Literature valuet® Calculated value*
Samples
Q* Benzene gfxa:‘:!do' M %1074 z 1] 0, k
864 10.62 3.69 0.65 0.893 11.77 4,01 0.180
2354 10.90 3,73 0.75 0.906 11,93 4.01 0.181
3033 13.74 3.71 1.05 0.931 14.68 3.91 0,201
343 13.31 3.78 1.07 0.932 14.21 3.98 0.195
17102 14.49 3.76 1.18 0.938 15.38 3.94 0.202
2754 15.97 4,04 1.25 0.941 16.91 4.23 0.188
543 16.22 3.87 1.31 0.944 17.12 4,04 0.201
853 16.47 4,08 1.65 0.955 17.20 4.23 0.189
743 21.12 4.11 1.99 0.962 21.91 4,23 0.200
664 22.40 4.20 2.10 0.964 23.20 4,32 0.197
2954 27.89 4.42 2.70 0.972 28.66 4.51 0.193
13112 23.52 4.30 2.93 0.974 24,12 4.39 0.194
2743 26.64 4,35 3.00 0.975 27.30 4.44 0.196
164 42,95 4,58 3.90 0.980 43.81 4.65 0.197
15112 29.17 4,40 4.05 0.981 29.72 4.47 0.197
3043 53.59 4,51 4.56 0.983 54.50 4.57 0.204
364 47.56 4,72 5.10 0.985 48.27 4,78 0.192
553 64.14 4.84 7.50 0.990 64.78 4.88 0.192

+ Calculated from the eq4,5 and 6 in ref. 1, where y = [DVB]/[LE] = 3
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Table 2 The polymerization conditions, swelling data and the heterogeneity factor
Z of the inhomogeneous network of St-DVB random copolymer initiated by free radicals

Time of o* H

Sample FY Wiis polymeriza-| a%X10? Benzene [Cyclohexane z

tion (h) 20(°C) 20(C)
2004 0.30 0.0177 19 52.1 16.19 2.91 0.567
2005 0.30 0.0177 35 85.6 10.57 2.74 0.563
2003 0.30 0.0177 46 88.6 10,03 2,73 0.569
2030 0.25 0.0177 30 61.6 21.57 3.09 0.599
2031 0.25 0.0177 46 69.7 17.39 3.05 0.607
2032 0.20 0.0177 34 51.4 29.68 3.29 0.636
2033 0.20 0.0177 46 57.7 27.68 3.50 0.708
2034 0.18 0.0177 46 44.4 30.31 3.52 0.706
2036 0.17 0.0177 46 34.2 21.80 3.32 0.674
2037 0.17 0.0177 60 42.3 31.49 2.86 0.810
2038 0.30 0.0133 21 64.4 9.28 2.87 0.651
2039 0.30 0.0133 46 91.0 8.38 2.66 0.577
2041 0.30 0.0090 34 40.3 31.17 3.59 0.725
2040 0.30 0.0090 46 67.3 17.70 3.25 0.676
2042 0.30 0.0046 34 48.0 33.39 3.40 0.661
2043 0.30 0.0046 46 65.2 25.55 2.30 0.651
2045 0.30 0.0023 46 47.4 23.63 2.86 0.518
+ Fp is the initia volume fraction of monomers in polymerization system;
++ Wpyp 18 the initial weight fraction of DVB in monomers, which is based on the content of

pure divinylbenzene in DVB
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Table 3 The structural parameters of St-DVB networks

Semple Region with low crosslinking density c‘::f:ﬁ';gg‘: ::g:'iw
4 Q M. x107¢ m X n/f
2003 0.569 16.87 1.30 125 12.9 1.8
2004 0,567 27.79 2.62 252 7.4 6.0
2005 0.563 18.00 1.43 138 12.6 2.0
2030 0.599 35.34 3.66 352 8.1 6.8
2031 0.607 28.00 2.64 254 9.0 4.2
2032 0.636 46.10 5.30 510 6.0 11.0
2033 0,708 38.68 4.15 399 5.4 6.9
2034 0.706 42,52 4.73 455 4.0 10.3
2036 0.674 31.86 3.17 305 3.4 9.3
2037 0.810 38.64 4.14 398 2.3 8.2
2038 0,651 13.72 0.98 94 10.0 1.2
2039 0.577 13.79 0.98 94 12.5 1.0
2040 0.676 25,70 2.35 226 14.5 1.8
2041 0,725 42.61 4.75 457 7.1 5.6
2042 0.661 50,00 5.93 570 21.5 3.3
2043 0.651 38.71 4.15 399 30.3 1.7
2045 0.518 44,69 5.07 488 61.5 1.8
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CHARACTERIZATION OF THE STRUCTURE
OF INHOMOGENEOUS NETWORKS

ZHANG Yaodong, CHENG Rongshi
(Department of Chemistry, Nanjing University, Nanjing, Posi code: 210037)

ABSTRACT

The quotient of swelling ratio of homogeneous network in good solvent Q to that in poor
solvent Qo satisfy the relationship Q/Qo=1+%k(Q—1) in which k is a constant depending on
the structure of the solvent and the monomer units of the network. If the constant % is pre-

determined, the heteregeneity factor Z of the inhomogeneous real networks could be evaluated
from

Z = k(Q* — 1)(QF — 1D/I( — k)(Q* — 1) — (@& — 1)]

“The proposed method was sucessfully applied o the characterization of the inhomogeneous
network of divinylbenzene-styrene random copo ymer initiated by free radicals. The variation
of the estimated structural parameters are in accord with the prediction made from the me-
«<hanism of random copolymerization and netwkrk formation.

Key words Heterogeneity, Radical St-DVB networks, Swelling





