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Abstract : The polyurethane prepolymers, which were previously systhesized from 4,4'-diphenylme-
thane diisocyanate(MDI) and polytetramethylene glycol(PTMG), were chain extended by ethylene
diamine or polydimethylsiloxane having amino group at both ends of the chain(AT-PDMS), giving po-
lyetherurethaneurea(PU) and polyetherurethaneurea containing PDMS segment(PU-S), respectively.
The chain extender AT-PDMS was synthesized by the reaction of octamethylcyclotetrasiloxane with
1,3-bis(3-aminopropyltetramethylsiloxane. The tensile strength of PU-S was smaller than that of PU
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while the elongation of PU-S was larger than that of PU. In thermal gravimetric analysis, PU was

almost completely degraded at 450C but PU-S

-& showed about 28% residue at the same tempera-

ture. The water contact angle of the air surface ¢f PU-S film(102~106°) was larger than that of PU
film(86"). The elemental ratio of the air surface and the substrate surface of PU and PU-S was esti-
mated by the electron spectroscopy for chemical analysis(ESCA). The air facing of PU film contains

a greater concentration of hard segment than the substrate surface. On the other hand, the air facing

surface of PU-S is found to be covered mostly with polydimethylsiloxane segment.
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Scheme 1. Synthesis of amino-terminated polydimeth-
ylsiloxane(AT-PDMS).
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Scheme 2. Synthesis of polyetherurethaneurea contai-
ning polydimethylsiloxane segments.
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Fig. 1. FT-IR spectrum of amino-terminated polydi-
methylsiloxane.
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Fig. 2. FT-IR spectra of polyurethane using ethylene
diamine (a) and amino-terminated polydimethylsilo-
xane (b) as a chain extender.
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Table 1. Compositions and Molecular Weight of Poly-
etherurethaneurea Containing Silicone

PTMG : MDI: ATPDMS M,

Sample (mol ratio) (X 10" w/M,
PU* 1:13: — 9.1 1.37
PU-S-1 1:13:023 1.9 9.38
PU-S-2 1:15:041 44 7.74
PU-S-3 1:20:0.75 8.7 4.82

+ Ethylene diamine was used as a chain extender.
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Table 2. Mechanical Properties of PU and PU-S Fi-
Ims

Tensile X _

Modulus Elongation M,

Sample (kg/em?) strength %) (X109
cm o
& (kg/cin?)

pPU* 52 274 560
PU-S-1 19 101 810 19
PU-S-2 25 149 720 4.4
PU-S-3 39 157 740 8.7

Table 3. Water Contact Angle of PU and PU-S Films

Water contact angle(®)

Sample MDI/PIMG

Air side  Substrate side
PU* 13 86+ 1.6 80+ 3.2
PU-S§-1 13 102+ 1.1 92+ 1.3
PU-S-2 15 106+ 1.1 95+ 1.1
PU-S-3 2.0 106+ 2.3 94+ 1.7
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Table 4. ESCA Intensity Ratio of the Air and Subst-
rate Surface of Polyetherurethaneurea

ESCA Intensity ratio(Air/Substrate surface)

1

Sample ) N C Si
pU* 1068 1042 0986 -
PUS1 1048 0806 0967 1.082

PU-S-3 0.991 0.827 1.012 0.994
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