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PBD(1970)
PBD(1970)-PU-30-0 4/3[1 4.3 9.9 2.3 0
PBD(1970)-PU-30-3. 2 4/3/1 4.3 . 9.9 2.3 3.2
PBD(1970)-PU-30-6.4 4[3/1 4.3 9.9 2.3 6.4
PBD(1970)-PU-37-0 6/5/1 4.0 9.6 2.4 0
PBD(1970)-PU-37-4.2 . 6[s)1 4.0 9.6 2.4 4.2
PBD(1970)-PU-37-8.4 6[5/1 4.0 9.6 2.4 8.4
PPO(2000)
PPO(2000)-PU-30-0 4/3)1 4.1 9.8 2.4 0
PPO(2000)-PU-30-3.2 4/3/1 4.1 9.8 2.4 3.2
PPO(2000)-PU-30-6.4 4/3/1 4.1 9.8 2.4 6.4
PPO(ZOOO)—PU-37-0 6}5[1 3.8 9.1 2.4 0
PPO(2000)-PU-37-4.2 6/5/1 3.8 9.1 2.4 4.2
PPO(2000)-PU-37-8.4 6/5/1 3.8 9.1 2.4 8.4
PEO(1500)
PEO(1500)-PU-3.0-0 3/2/1 4.2 9.7 2.3 0
PEO(1500)-PU-30-2.9 3/2/1 4.2 9.7 2.3 2.9
PEO(1500)-PU-30-5.8 3/2/1 4.2 9.7 2.3 5.8
PEO(1500)-PU-37-0 4.5/3.5/1 4.0 9.6 2.4 0
PEO(1500)-PU-37-4.0 4.5[3.5/1 4.0 9.6 2.4 4.0
PEO(1500)-PU-37-8.0 4.5/3.5/1 4.0 9.6 2.4 8.0
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®2 PEOBEARENK IR

PBD(1970) 208 206—211(5°) - - -
PBD(1970)-PU-30-0 218 212 -222(10°) 0.5 350 1.7
PBD(1970)-PU-30-3.2 218 213—223(10°) 1.8 300 2.0
PBD(1970)-PU-30-6.4 218 213—223(10°) 2.6 250 2.4
PBD(1970)-PU-37-0 217 212—222¢10°) 1.1 210 6.1
PBD(1970)-PU-37-4.2 217 212—222(10°) 2.5 180 9.2
PBD(1970)-PU-37-8.4 218 213—223(10°) 2.6 90 15
PPO(2000) 206 204—208(4°) — - -
PPO(2000)-PU-30-0 240 230—249(19°) 0.1 220 0.5
PPO(2000)-PU-30-3.2 226 220—232(12°) 0.9 460 0.7
PPO(2000)-PU-30-6.4 223 219—228(9°) 1.7 440 1.0
PPO(2000)-PU-37-0 251 249—270(21°) 0.1 300 0.4
PPO(2000)-PU-37-4.2" 230 222-237C15°) 2.4 330 4.2
PPO(2000)-PU-37-8.4 221 215—227(12°) 3.3 190 8.2
PEO(1500) 316(m. p.) - - -
PEO(1500)-PU-30-0 - 750 444—255(11°) - - -
PEO(1500)-PU-30-2.9 245 237--252¢15%) - - —
PEO(1500)-PU-30-5.8 238 230—245(15°) 0.3 310 1.2
PEO(1500)-PU-37-0 269 262—275(13°) <0.1 400 0.2
PEQ(1500)-PU-37-4.0 256 247—265(18°) 3.0 570 2.6
PEQ(1500)-PU-37-8.0 243 232—254(22°) 5.0 430 23
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B, AHBTFABREN TAHKBEEHRARAHERRERLNGRKERERAR.
ARKRBLEHESEETFHE HREABREENEERH, B EERS RN, 25
BAR%. PBD-PU-37 BTFLEHEREEMMY 1.5 %, PPO-PU-37 HAMKY 20
f&%,i0 PEO-PU-37 BEFLIMK 100 DL k. XELBBER R, HTHRERZHEEER
FAURERSBRAR, ETINESERERRKER.
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STUDY OF SEGMENTED POLYURETHANE
ZWITTERIONOMERS WITH DIFFERENT
SOFT SEGMENTS

YANG Changzheng and SHENG Yiyu

(Department of Chemistry, Nanjing University, Nanjing) (Nanjing Instisuse of Pharmaceutics)

S. L. Cooper

(Deparsment of Chemical Engineering University of Wisconsin)

ABSTRACT

Three series of segmented polyurethanes were synthesized, which are based on 4,4"-methylene-
di(phenyl isocyanate) (MDI), N-methyl diethanolamine (MDEA) and hydroxy terminated poly-
butadiene, poly(propylene oxide) or poly(ethylene oxide). The tertiary amine of MDEA was
sulfonated with y-propane sultone, thereby converting these polyurethanes into zwitterionomers.
The effects of the chemical composition and the level of ammonium sulfonation on the extent of
phase separation, physical properties and morphologies were studied using differential scanning
calorimetry, dynamic mechanical analysis, stress-strain testing and IR spectrometry. The results
show that:

1, For the polyurethanes studied, the miscibility of different soft segments with hard seg-
ment is in the order of PEO>PPO>PBD. The PEO polyurethane is nearly homogeneous but
the material based on PBD exhibits almost complete microphase separation.

2. Ammonium sulfonation shifts the soft segment Ty of PPO and PEO based polymers to
lower temperatures, suggesting that ionization improves microphase separation. The soft segment
T, of the polybutadiene system is uneffected by ionization. The tensile properties are improved
dramatically with increasing the degree of ionization.

3, IR analysis showed that the sulfonate ion SOs~ not only associated with the counter ion

+
—-I|~1— on the chain extender but also formed hydrogen bond with -NH of urethane linkage.

Key words Polyurethane, lonomer, Zwitterionomer, phase separation





