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Abstract

The target of the research was to synthesize and
characterize polyaniline/polyurethane f:opolymers and MDI 70
semi-interpenetrating polymer networks(semi-IPNs) based on
copolymers.  Polyaniline/polyurethane ~ copolymers  and
semi-IPNs were investigated into nanostructure, themal analysis,
mechanical properties and the mechanisms of gas separation.
Polyaniline/polyurethane copolymers are composed of soft 300 rpm 70 FT-IR NCO
segmental structure from polyol, hard segmental structure from
isocynate and amine-terminated oligomeric polyaniline of /
various segmental chains as chain extenders. The repeated units
of aniline in oligomeric polyaniline is between 3 to 10. NMP
Oligomeric polyaniline dopped with protonated acid was to
investigate the effects on conductivity of various segmental NMP
chains in the copolymers and semi-IPNs.

polyol
MDI  polyol 2 1 MDI polyol

300 rpm
PU Prepolymer:OPA 1:1
1 1,4BD 1

The nanostructure of  polyaniline/polyurethane
copolymers are characterized by NMR, TEM , SEM and AFM
The thermal analysis of the copolymers include LT-MDSC and NMP
TGA ; The mechanical properties of the copolymers include 300 rpm
tensile strength, etc. The mixing gases for gas separation NMP PU Prepolymer:OPA 1:1
included the pairs of CO,/CH,4 and O,/N,. The characteristics 1 1,4BD 1
of membrane separation mainly include gas permeability, gas NMP
selectivity, diffusion coefficient and solubility of gases . 1,4-BD/TMP 4:1 D)

Therefore,by integrating all the research results, the
effects of the nanostructures on the conductivity and the
characteristics of membrane separation were investigated

completely. -
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0~5 6.927 ppm
2 7 (a)OPA590  (b)OPA680 (c)OPAS20
(d)OPA1380 FT-IR
M 18 6399 3400~3500 cm’” N-H
free imine 1589 1496 cm™ benzoid quinoid



1220 1110 1010 808cm

OPA OPA590
1597 1502 1228 1110 1012 8l4cm’'
FTIR
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13 (b) OPA(590)-Pt Copoly (c) OPA(680)-Pt Copoly
(d) OPA(820)-Pt Copoly (e) OPA(1380)-Pt Copoly

FT-IR 1739 ~1729cm’
free urethane -C=0 1713~1706 H-bonding
urethane -C=0 1700 cm™ free urea -C=0

H-bonidng urea -C=0 1490~1465 cm™ 1010 cm™  urea
H-C-N N-C-N 2270 cm’
-NCO -NCO -NH
OPA(590)-Pt Copoly 1729
1708 1644 1484 1017 cm™
- OPA(680)-Pt Copoly
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- OPA(820)-Pt

Copoly 1727 1706 1645 1455 1014 cm’

OPA(1380)-Pt Copoly 1729 1709 1647 1446 1017
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- OPA(680)-Pt Copoly
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(MDSC TGA)
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Nonreversible curve 50~60 120
NMP
Reversible curve
OPA(590)-Pt Copoly Tg( ) -48.37
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(TEM SEM AFM)
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Opa(590)-Pt(1k) coplymer28% Tg= -48.37
021 - - - - 0pa(680)-Pt(1k) coplymer30% Tg=-43.26
-+~ Opa(820)-Pt(1k) coplymer30% Tg= -34.52
004 ---:-+ Opa(1380)-Pt(1k) coplymer30% Tg= -26.93

Heat Flow (W/g
5 o

® B

I i

T b
150 100 -50 0 50 100 150 200 250 300
Temperature

4-19 - DSC

—_Opa(590)-Pt(1k) copolymer 28% Td=309.25
- - - - Opa(680)-Pt(1k) copolymer 30% Td=303.58

0pa(820)-Pt(1k) copolymer 30% Td=323.11
—-==- Opa(1380)-Pt(1k) copolymer 30% Td=330.37

Weight(%)
& 2
T I

4-22 OPA(1380)-Pt Copoly = TEM

N

6 1‘00 260 3‘00 M‘)O 5‘00‘“;‘)0‘ : ;‘00 78‘00 9‘00 (a) 20K (b) 100K

Temperature|

4-20 - TGA

s ML
@

4-23 OPA(590)-Pt Copoly = SEM
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4-24 OPA(680)-Pt Copoly ~ SEM
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425 OPA(820)-Pt Copoly ~ SEM
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4-35 semi-IPNs TGA
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4-36 semi-IPNs 25/75 SEM

4-39 semi-IPNs 25/75 AFM

4-37 semi-IPNs 50/50 SEM
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4-38 semi-IPNs 75/25 SEM
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4-41 semi-IPNs 75/25 AFM
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