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. NH
1.4.2 FTIR 1800 ~
1.3 1600 cm™! APU c.2
3 Nicolet 5700
1.4.3 DSC NETZSCH DSC 200 PC
10 K/min N, - 100 ~ Table 2 Assignment of absorption band in carbonyl region of FTIR
300C. spectra for APU films
1.4.4 SEM APU Wavenumber c¢m™! Assignment
25°C DMF 24 h 1747 ~ 1728 Free carbonyl stretching
JSM-636OLV 1727 ~ 1709 Disordered hydrogen-bonded
1708 ~ 1695 Ordered hydrogen-bonded
15 kV.
_ 7~9
2
2.1 APU X,
] Xd U Xb U
PEA2000 APU
APUE PBA2000 X,, =
APU APU103 .
L Area ordered
Z Area free + Area ordered + Area disordered
.40 60°C APU103 1
APUE 2% 1% Xov =
80C Z Area disordered
100% 40% . 2 Area free + Area ordered + Area disordered
APU 2
Xyu =
Z Area ordered + Area disordered
APU
2 Area free + Area ordered + Area disordered
3
Table 1 Influence of treating temperature on mechanical properties of
APU films
v NCO/ Max stress at different ! APU103 APUE
Sample Type of HSC™ OH in Weoon  reating temperature MPa -
polyester %  prepo- %
lymer 0C 0T 80T
APUE PEA2000 29.4 1.7 1.06 28.8 32.1 40.2
APU103 PBA2000 29.4 1.7 1.06 24.8 31.4 49.6
* Hard segment content 3
2.2 APU 3 APU103 APUE
2.2.1 FTIR APU 3
.APU 40°C 80°C
APU APU103 APUE Xyu
FTIR 13.4% 7.8%
APU FTIR 80°C
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APU 40°C APU
APU 1 3 APU
APU APU
APU103  APUE APU
X, 11.8% 6.3% DSC
X, . 1.6% 1.5% APU
APU
Table 3  Fitting curve data from FTIR spectra in carbonyl region of APU at different treating temperature
Treating temperature Peak area Xovu Xav Xy v
Sample ) R?
< 1747~ 1728 em™" 1727 ~1709 em™" 1708 ~ 1695 cm ™" % % %
APULO3 40 21.9 2.72 2.06 7.7 10.2 17.9 0.9994
80 25.86 8.28 3.4 9.3 22.0 31.3 0.9995
APUE 40 24.88 5.39 3.26 9.7 16.1 25.8 0.9998
80 24.18 8.16 4.07 11.2 22.4 33.6 0.9998
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Fig. 2 DSC plots for APUE film at different treating temperature and
polyester PBA2000
a APUE after 80°C treated b APUE after 40°C treated ¢
PEA2000
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Fig. 1 Carbonyl region FTIR fitting spectra of APU 103 A
1 1 56'8 1 1 1

and APUE B films at different treating temperature
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Fig. 3 DSC plots for APU103 film and polyester PBA2000
a APUIO3 after 80°C treated b APU103 after 40°C treated ¢
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Table 4 DSC scanning results for APU at different treating temperature

9 895
T 0.96)/g 2Jlg T, T, 2.2.3 SEM
APUE APU 40°C  80C
10 80°C APUE SEM
APUE
APUE 80°C 4
3. 2 APU
T
T, 80°C
APUE
IPDI
.4 40°C
80°C APUE
APUE 2
PEA2000 51.3C
APUE
APU APU PEA2000

Fig. 4 SEM photos for APUE films at different treating temperature

T T, T'm AH, T, AH, T, AH,
Samples
C C Mg C Jg C g
PBA2000 — 56.8 56.84
PEA2000 — 51.3 59.31
APUIO3 40 — 61.9 26.19 218.2 1.65 259.0 1.88
80 -47.2 39.7 18.29 216.7 1.84 256.7 4.40
APUE 40 -35.3
80 -34.3 211.7 0.96 239.7 2.00
*T, Treating temperature — No data
3 4 APU103
. 40C 80°C
APU103 T, T.
APU103
3 PBA2000 DSC
57°C APU103 40
~62°C APU PBA2000
4 80°C
APU103
39.7°C 40°C APU103
61.9C
APU103

APU103

APU103

80°C

a 80%C b 40C c¢ 80C

80°C a 40C

80°C pPU

40°C
APU
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EFFECTS OF ACTIVATION TEMPERATURE ON THE STRUCTURE AND
PROPERTIES OF ONE-COMPONENT AQUEOUS POLYURETHANE FILMS

ZHU Hong YAN Zhihong XU Qiang HU Chunpu
School of Materials Science and Engineering  East China University of Science and Technology ~Shanghai 200237

Abstract The influences of activation temperature on the structure and properties of aqueous polyurethane APU
films were studied by means of FTIR DSC and SEM. The testing results showed that when the film of APU is treated
at a higher temperature the chain segment motion can take place easily which leads to the rearrangement of the
molecular chains. Furthermore disordered hydrogen-bond intensity of APU films increased obviously and ordered
hydrogen-bond intensity increased lightly during this process which leads to non-perfect long-range ordered structure
and a little perfection. The ordered structure in APU films formed effective physical cross-link point which is
conducive to better physical properties of APU films.

Key words Polyurethane Aqueous dispersions Long-range ordered structure Mechanical property





