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Table 1 Sample formulations and designations

Designation a b ¢ d(3y 2 1
Polyol PNA" PNA PNA PNA PNA PNA
Diisocyanate - IPDI IPDI IPDI IPDI IPDI
DMPA/polyol{mol ratie} - 2.17 2.17 2.i7 2,17 2.17
NCO/0OH(mol ratio} - 1.6 1.6 1.6 2.0 2.5
EDA/PUUX 100% - 2.8 - 2.84 430 5.92

PUU/PMMA(m/m) - = 70730 70/30 7030 7030

* Poly(neopentyl adipate) : M, =2.44 x 10
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Fig- 1 DSC curves of different samples
a)} Polyester polyol
b) Polyurethaneurea( PUU)
¢) PUA with water as extender
d) PUA with
EDA as extender
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Fig. 2 DSC curves of PUA prepared with various amount
of EDA
EDA level: 1) 5.92%; 2) 4.30%; 3) 2.84%

Table 2 DSC acan results for different PUAs"

T T T
Type of extender C“‘m‘(‘,: ;’“"""e' LA

() (r) (T)
EDA 2.84 -27 11 102
EDA 4.30 -25 38 105
EDA 5.92 -7 56 129
H,0 10

* Polyester polyol: T,= -44C: PUU: T, = -34T , T, =350C

B3hasAEDAFM AT @B PUAM
DMA W2k, K4 A EDA ¥ # &8 PUA & tand
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Fig. 3 DMA curves of PUA film

1) Water as extender
2) EDA as extender
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Fig. 4 FTIR curves of PUA films
a) EDA as extender
b} Water as extender
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Fig. 6 Influence of EDA contents on solvent and water

resistance properties of PUA film
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Fig. 8 Stress-strain curves of PUA films
a) Water as extender

b) EDA as extenter
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INFLUENCE OF CHAIN EXTENDERS ON THE STRUCTURE AND
PHYSICAL PROPERTIES OF WATER-BORNE POLYURETHANEUREA-
POLYMETHYLMETHACRYLATE

XU Qiang, JING Hao, HU Chunpu, YING Shengkang
( Institute af Material Science and Engineering , East China University of Science & Technology, Shanghai 200237)

Abstract  Ethylenediamine (EDA) and water were used respectively as the chain extender in the
preparation of polyurethaneurea-polymethylmethacrylate { PUA ) hybrid aquecus dispersions. The
relationship between the structures and physical properties for dried films of these water-borne PUAs was
studied by means of DSC,DMA and FTIR. The testing results of DSC and DMA show that there is only one
broad glass transition peak in the PUA prepared with water as extender exhibiting a compatible system
while there are two glass transition temperatures in the film made with EDA as extender giving rise to phase
separated morpholygy. Furthermore, as consistent with the DSC scan results and DMA measurements, the
experimental results of FTIR indicate that there are stronger hydrogen bonding effect and much higher urea
bond density in the EDA system than in the water system. In this case, the different morphologies for these
two multi-component systems should be expected. A yield phenomenon appeared in the stress-strain curve of
PUA prepared with water as extender while it was not observed in the EDA counterpart. The PUA
synthesized with EDA as extender is superior to the water counterpart in solvent and water resistance as
well as tensile strength, which could be related with the morphologies for such two extender systems studied
in this paper.

Key words Polyacrylate, Polyurethaneurea, Aqueous dispersion, Chain extender, Structure, Property



