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Abstract : In this study, we have synthesized waterborne polyurethane dispersion(WPU) and
analyzed mechanical properties of WPU film and leather coatings in different content of
monoammonium phosphate. According to the measured data by DSC, sample WPU—-AM3 which
included high content of monoammonium phosphate showed the highest Tm at 382°C. All samples
had good solvent resistance. In tensile tests, WPU—AM3(2.130 kgy/mr') had the lowest physical
properties. Also abrasion resistance properteis and elongation properties were investigated,
WPU—-AMS3 had lowest physical properties with 52.07 mg.loss for abraison and 615 % of
elongation.
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Table 1. The compounds used in
monoammonium phosphate solution

Components Weight(g)
Monoammonium phosphate 5
Water 95

Table 2. The compounds used in waterborne
polyurethane resin synthesis

Components Weight(g)
PPG—-2000 71.62
IPDI 40.8
DMPA 10.81
NMP 20
TEA 8.15
DBTDL 0.015
EDA 1.4
Water 214.58
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Table 3. The compounds used in WPU and WPU—AM

Components WPU WPU—-AM1 WPU—-AM2 WPU—-AM3
Waterborne polyurethane 100 99 98 97
Monoammomu'm 0 1 9 3
phosphate solution
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Fig. 1. Procedure for synthesise of Waterbonre WPU—AM.
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Fig. 2. DSC spectra of samples.
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Table 4. Mechanical property test of WPU and WPU—AM in Leather coatings

SAMPLES
ITEM UNIT WPU WPU-— WPU-— WPU-— METHOD
AM1 AM2 AM3
Solvent resistance Grade 5 5 5 5 KS M 6882
(Toluene test)
. mg. ASTM 1175
Abrasion loss 48.5 51.1 51.9 52.07 (H=22. 1.000 cycle)
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Table 5. The result of tensile strength and elongation test for films

SAMPLES
ITEM UNIT METHOD
WPU WPU-AM1 WPU-AM2 WPU-AM3
Tensile strength  kgg/mif 2.423 2.416 2.133 2.130 KS M 6882
Elongation % 630 622 620 615 KS M 6882
ol wet W) APPE 5 FAF AL 3
o2 uYolES & 4 o, WpUS A% 700
2.423 kgg/mt 22 7Y £ FXE HERNS
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Fig. 3. Abrasion test result of WPU and
WPU—-AM samples in leather coatings.
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Fig. 4. Tensile strength test result of WPU and
WPU—-AM films.

B ATE 98] WA S Fol A @
gagen  olF @4 fE Al
monoammonium phosphate £ %42 &g 3s}o] o}
g} 22 F4 ARE dAdTh

DSC 54 A3 WPUS %% Tme| 362Co]
™ monoammonium phosphate & 2] $f-o|
714 2o WPU-AM3 A7t 7HY =& 3827C
= monoammonium phosphate®] g7} $=%] 2]
QA el dFEe 71 ¢+ Ak

yeAd  Ad Az WPU  FHA9
monoammonium phosphate &2 $H{-of uw}

£ Toluene? 7} ¥W 37w o] Wslr} e

- 268 -



DetNWD ————— 20 jim
SE 6 5 “DAEJIN UNIVERSITY
& ~

5 um

WPU—-AM2

TR LR

Magn Det WD ————— 20um
1000x SE 6.6 DAEJIN UNIVERSITY

Magn® Det ‘WD ————— 30um
1000x ® SE 6.7 DAEJIN.UNIVERS|TY

WPU—-AM3

Fig. 6. Solvent resistance phenomena for WPU and WPU—AM samples on the leather surface

observed by SEM.
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Fig. 7. Abrasion phenomena for WPU and WPU—AM samples of leather surface by SEM.
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