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Miscibility Control of Polyurethane/Polystyrene IPN’s(I)
:E fect of Internetwork Salt Formation on Phase Behavior
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2 2N methyl diethanol amine (MDEA)—% AlsdAae] 3 AdEow zZe= Zz| oyl
MDEA$} whg35le] 43 4R2EES 442 + Y= F2vg 2 (CMS) o] &% &
B gy 4'?“ & AP IEAR 3= IPNS "—"]‘5@}"* o2 Azt IPN g4axole] A2
2 S B ANNE ZAEE L, HE BE2X A% SEM #¥ 9 dynamic mechanical
analyzer DMA) A& F3lo] AESIGTH. MDEASE CMSY ggfo] F71gtdl wel AHRe] &
=7t BaHe BEES 2¥en, £ 2AdAE Agge) dEHX RS FxY 5o EIYE
Hol: % 9% At AF BE2A AT 94|, MDEASH CMSe| @afo] Z7kael wet o
oAt L3 BAge]l doix|a, fElHel 2L (Tt &R o] Esly] gutelxl= AL
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ABSTRA T Interpenetrating polymer networks (IPN) of polyurethane (PU) and polysty-
rene (PS), which contain quaternary ammonium salt formation groups, i.e., N-methyl
diethano! amine (MDEA) and chloromethy! styrene (CMS), respectively, were synthesized
through :imultaneous polymerization. Phase separation behaviors were investigated using a
light sca!tering apparatus and final morphologies were observed by scanning electron micro-
scope (S1IM). Glass transition temperature (7) behaviors were also studied using a dynamic
mechanic al analyzer. As the content of MDEA in PU and CMS in PS was increased, the rate
of phase separation was decreased. In case that the content of MDEA and CMS in IPN ex-
ceeded a critical amount, scattered light was not detected due to the intermolecular mixing
effect. As the content of reactant for internetwork salt formation was increased, the size of
dispersec phase was decreased and the domain showed better dispersion in the SEM observa-
tions. Tt 2se morphological variation agree well with the light scattering data. As the content
of MDE.\ and CMS in IPN was increased, 7, showed an inward shift for both components

and two listinct peak was gradually merged into a single broad peak.

Keyword. . interpenetrating polymer networks, phase separation, light scattering, internetwork salt
formation, chloromethyl styrene.
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Fig. 1. FT-IR spr ctra of (---)MDEA, (---) PCMS, and
(—) MDEA + CMS mixture after 1 hr at room tem-
perature.

Table 1. Compos tion of PU/PS IPN

3.3

A &

(k. Al59] FA|E 0U3SI, 2U1S1-3 5208 U
wlenl, Ugkel %21 (0,1,2,3)& PU 449 A}
8% AL 43 59 MDEAS] B#g, U
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7t A 5A ol cover glass (18 mm X 18 mm
x 0.13mm)$} spacer?l 100 um PET HEo
EURAR! ARE FHSI gl 23P WA
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Coge | PU/PS | MDEA/TMP | CMS/MDEA PTMEG/PU(W‘-%) PS(wt.%)
(wty #t)| (mol/mol) | (mol/mal) |" /| MDEA | TMP | SM | CMS = DVB | AIBN

S 31 o/ . 70227 | 0 | 4773 |23.222 | 0 | 1528 | 0250
2U3S1 31 1/1 1 69.494 | 3.145 | 2361 | 19.967 | 4.027 | 0.756 | 0.250
0U1S1 11 0/1 - 46819 | 0 | 3181 |46444| 0 | 3.056 | 0.500
1U1S1 11 1/3 1 46573 | 1.054 | 2.373 | 45.870 | 1.350 | 2.280 | 0.500
2U1S1-3 | 1,1 1/1 3 46320 | 2.097 | 1574 | 39.932 | 8056 | 1512 | 0.500
2U1S1 1,1 1/1 1 46.329 | 2.097 | 1574 | 45303 | 2.685 | 1.512 | 0500
2U1S1-1/3| 1,1 1/1 1/3 46.329 | 2097 | 1574 | 47.093 | 0.895 | 1.512 | 0500
3U1S1 11 3/1 1 46.088 | 3.129 | 0783 | 44741 | 4.007 | 0.752 | 0.500
0U1S3 1,3 0/1 — 23409 | 0 | 1591 |69.666| 0 | 4584 | 0.750
2U1S3 1,3 1/1 1 23.165 | 1.048 | 0.787 | 70.640 | 1.342 | 2.268 | 0.750
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Fig. 2. Schematic :liagram of the light scattering appa-
ratus ; (A) He/Ne laser, (B) Diaphragm & shutter,
(C) Mirror, (D) F: ter, (E) Pinhole, (F) Heating block,
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Fig. 3. () Light : cattering pattern of 1U1S1 IPN at 21 min and (b) scattered light intensity vs. scattered angle

plot using our graj hic converting program.
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Fig. 4. Scattered light intensity vs. scattered light angle for U151 IPN.
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Fig. 5. Variation of Im and 9m with reaction time for
U1S1 IPN.
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Fig. 6. Scanning :lectron micrographs of the frac-
tured surfaces of (a) 0U1S1, (b) 2U1S1, and (c)
3U1S1 IPN.
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