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Table 1 The inherent viscosity” s for PUI samples

Samples PEG2200PUI PEG1031PUL

PPO2300PUI PEPA1300PUI PEPAZ000PUL

Fian (dL/g) 0.52 0.51

0.51 0.33 0.25
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Fig. 1 FTIR spectra of all samples of PUI
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Table 2 Thenno-physical properties of PUl samples

Solt segment T, (%)
Samples
cont{ % ) Te T
PEG1031-PUI 58.9 -42.0 185.2
PEG2200-PUI 75.4 -50.5 195.1
PPO2300-PUI 76.8 -59.6 222.1(T,)
PEPA1300-PUI 65.0 -33.8 140.7
PEPAZ000-PUL 73.6 -37.9 150.9
T : The temperature of soft segment glass transition of PUI;

Ty, : The temperature of hard segment rich phase glass transition of PUI;
T, : The temperature of hard segment crystal fusion of PUI
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Fig. 2 The DSC scan plots for PUI samples with different
sofl segment
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Fig. 3 DSC scan plots for PUI samples with polyether
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Fig. 4 DSC scan plots for PUI samples with PEPA soft
segment
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Table 3 The thermal TG data for different soft segment PUI samples

Soft segment

Samples Tiog (T)  ToulTY Ty (T}
cont (%)
PPO-PUI 76.8 296.7 371.52 535.66
PEG2-PUI 75.4 307.5 382.29 585.46
PEPA2-PUI 73.6 315.8 408.32 596.45
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Fig. 5 The thermogravimetric analysis plots of PUI samples
with different soft segment
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Fig. 6 The dynamic mechanical thermal anatysis plots for PUI samples with different soft segments(a), (h},(c) and (d)
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STUDIES ON THERMAL PROPERTIES OF POLYURETHANE-IMIDE BLOCK
COPOLYMERS WITH DIFFERENT SOFT SEGMENTS

LIU Jin'?, MA Dezhu', CHEN Xiaoming’
(' Department of Polymer Science and Engineering , University of Science and Technology of Chin . Hefei  230026)
(? Anhui Institute of Architectural Industry, Hefei  230022)

Abstract PUI block copolymers with three different soft segments were synthesized and characterized. FTIR
spectroscopy studies confirmed the characteristic absorption of polyurethane-imide main chain structure of all PUI
samples . DSC analysis revealed that the values of the glass transition temperature of hard segments rich phase { T, )
were increased with an increase of soft segments length for the same kind soft segment. DSC resulis additionally
support that with an increase of soft segment length, the soft and hard segments phase compatibility was decreased
and the soft- hard block phase was more separable. TGA revealed that the thermal stability of different soft segment
PUI was in the order of PEPA-PUI > PEG-PUI > PPO-PUI, and dynamic mechanical thermal analysis (DMTA) of
PUI samples also showed that the storage energy modulus platform dropping is not remarkable from 50 ~ 2007 , this
result proved that thermo-plastic PUI elastomer samples may have good thermal mechanical properties, which was
found to be improved by increasing the hard segments content of PUT systems.

Key words Polyurethane-imide, Synthesis, Soft-hard segment siructure, Thermal properties



