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Fig. 1 Possible mechanism for the effect of dodecylbenzenesulfonic acid ( DBSA) on the phase separation
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Table 1 Conditions for the reaction-induced phase separation

Polymer PEGI1000 PEG2000  DBSA

Reaction time before

sample (g) (g) (g) cloud point (min)
1 28 4 0 15
2 27 4 1 32
3 26 4 2 65
4 25 4 3 98
5 24 4 4 134
6 23 4 5 No phase separation

Fig. 2 SEM image of 3D skeletal polymer ( polymer 1)
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Fig. 3 FTIR spectra of polymer 4 (a) and the complex of
polymer 4/ZnS0, (b)

Fig. 4 TEM images of complexes of ZnSO, with polymer1 (a),

polymer 2 (b) ,polymer 3 (c¢) and polymer 4 (d)
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Fig. 5 Pore distribution of 3D skeletal complexes prepared
by the interaction of ZnSO, with polymer 1( a) , polymer 2

(b) ,polymer 3 (c) and polymer 4 (d)
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Fig. 6  Absorption spectra of pure polymer 1 (a) and
complexes of polymer 1/ZnS0, (b) , polymer 1/CdSO, (c¢)
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Fig. 7

Optical photographs of light-filtrating

effect of DVB-filled complexes prepared by

interaction of ZnSO, with polymer 1 (a) , polymer
2 (b),polymer 3 (c), and polymer 4 (d)
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Fig. 8 The absorption spectra of DVB-filled complexes
prepared by interaction of ZnSO, with polymer 1 (a),

polymer 2 (b) ,polymer 3 (c¢) ,and polymer 4 (d)
3 %%

1R —h B BAEH 7 kR & B = %R
REMYREN ABRAEREDMH, EF - &
89 REL 5 AR 8 F , B it e N AR AR R AR R
) T IRAM AR TR T BT P B R R 89 4R



38 & 9

CO 2010 4

S BRFEFRLJL, PTRAF L T RABKRESH RS
W5 ZnS0, K CdSO, 45/ , id id feo-4F A 3E 3
B KA S = SR RAEMAR . A R ESE
WA Fe R Rk AAE = B R M B 1 ~2

MR A 6 A, B I B FHRER
PRI S B0 R IR T R = ek s L
89 A RAT B , KT MY f R A = R R A
HILEKRDBRS R G T E 2R KA Z 80 T

pmEE RIAY TILRARYT. IR T =% By Bk &, 40 T H R F N Z 00 et

REFERENCES
1 Kiefer J,Hilborn J G,Hedrick J L. Polymer,1996,47.5715 ~ 5719
2 Kiefer J,Hilborn J] G,Manson J A, Leterrier Y, Hedrick J L. Macromolecules,1996,29 :4158 ~4160
3 Kiefer J,Cha H J,Yoon D Y, Hedrick J C,Hilborn J G,Hedrick J L. Macromolecules, 1996 ,29 .8546 ~ 8552
4 Nauman E B,He D Q. Chem Eng Sci,2001,56:1999 ~2004
5  Williams R J J,Rozenberg B A, Pascault J P. Adv Polm Sci,1997,128:95 ~ 156
6 Inoue T. Prog Polym Sci, 1995,20:119 ~ 153
7 Glotzer S C,Dimarzio E A, Muthukumar M. Phys Rev Lett,1995,74.2034 ~2042
8 Lin Y H,Ren H,Wu Y H,Liang X, Wu S T. Opt Express,2005,13 :468 ~473
9 Zucchi I A Galante M J,Borrajo J, Williams R J J. Macromol Chem Phys,2004,205 :676 ~ 680
10  Chen P K,Rey A D. Macromolecules,1996,29 :8934 ~ 8938
11 Chen P K,Rey A D. Macromolecules,1997,30:2135 ~2142
12 Lee KW D,Chen P K, Feng X S. Macromol Theory Simul,2003,12:413 ~419
13 Oh J,Rey A D. Comput Theor Polym Sci,2001,11:205 ~210
14 Stubbs ] M,Durant Y G,Sundberg D C. Comptes Rendus Chimie,2003,6:1217 ~ 1222
15  Sutton D,Stanford J L,Ryant A J. J Macromol Sci Phys,2004,B43:233 ~241
16 Swier S,van Mele B. Polymer,2003,44 ;2689 ~2694
17 Kim B S,Chiba T,Inoue T. Polymer,1995,36:43 ~47
18  Girard-Reydet E,Sautereau H,Pascault J P,Keates P,Navard P. Polymer,1998,39.2269 ~2275
19  Soule E,Garcia De La Mata M, Borrajo J, Oyanguren P A Galante M J. ] Mater Sci,2003,38 :2809 ~2814
20 Zhang R,Zhang L. Polym Bull,2008 ,61 :671 ~ 677
21  Hoppe C E,Galante M J,Oyanguren P A, Williams R J J, Girard-reydet E,Pascault J P. Polym Eng Sci,2002,42:2361 ~2368
SELECTIVE LIGHT TRANSMISSION THROUGH 3D SKELETAL
POLYMERIC COMPLEXES WITH CONTROLLABLE PORE SIZE
ZHANG Ruifeng, LONG Nengbing
(Faculty of Material Science and Chemical Engineering, Ningbo University, Ningbo 315211)
Abstract A new method for synthesizing 3D skeletal polymers and coordinating polymer materials with

controllable pore sizes is reported. The new method was based on a two-step phase separation,in the first step
the curing reaction of epoxy resin in PEG medium was inhibited by using dodecylbenzenesulfonic acid to
control the rate and extent of reaction induced phase separation; in the second step the obtained polymers in
metastable state were treated with ZnSO, or CdSO, aqueous solutions to restart the phase separation and
stabilize the 3D skeletal structures,under the effect of coordination the pore sizes could be adjusted in a range
of 1 ~2 pm. The light filtrating properties were studied through the filling of 3D continuous pores with divinyl
benzene as a highly refractive liquid. The optical window appeared on the absorption spectra results from a total
reflection of light in the 3D continuous liquid phase, which was verified by changing the refractive index of
solid materials through the introduction of ZnSO, and CdSO, in polymer matrix. A qualitative relationship has
been established between the wavelength range of transmitting light and the pore size with its distribution in a
3D skeleton. The above results presented a fundamental explaination of the new optical phenomenon.
Keywords 3D skeletal structure, Reaction induced phase separation, lon induced phase separation, Light
filtrating effect, Total reflection





