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Abstract In this study,

we experimented that how

; Accepted March 16, 2011)

influence chain extension to

waterborne urethane-epoxy hybrid resin for leather garment coatings. First of all, We had

analyzed datas

by FT-IR, SEM and machanical properties.

By instruments analysis

measurement we confirmed that synthesis of epoxy and hybrid resin. In this experiment we
knew that polyurethane-epoxy hybrid resin have 5 grades of solvent resistance. Tensile
strength measured in the polyurethane-epoxy resin(EDA 5.37g, 2.386 kgy/mr) had the most
strong strength.. Also polyurethane-epoxy hybrid resin had better result(EDA 5.37g. 37.4 mg.
loss) than other hybrid resins. As hight proportion of EDA in hybid resin, we obtained low

elongation and low flexibility. In

this result, chain extension of waterborne

polyurethane—-epoxy hybrid resin showed that how effect in leather coating by ratio of EDA.
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Fig. 1. Reaction schematic diagram of waterborne epoxy resin synthesis.
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2.1.1. S A
Poly propylene glycol(PPG, &4+2F 2000, 3+
=Z8]%), Isoporon diisocyanate(IPDI, Bayer),

Dimethylolpropionic acid(DMPA, GEO),
N-methyl-2-pyrrolidone(NMP, BASE),
Dibutyltin dilaurate(DBTDL, Aldrich),
Triethylamine(TEA, Fluka), Ethylene
diamine(EDA, Fluka), BYK-080(A 4], BYK

chemi)& Z+7} AL-&-3F4)

2.1.2. AFA Al

Bisphenol A% & A] A (YD-128, <=3}
s}h), Butyl Cellosolve(BC, Aldrich), Styrene
(Aldrich), Methylmethacrylate(MMA, Aldrich),
Acrylic acid(AA, Aldrich) 2-Ethyl hexyl
acrylate(EHA, WEeng.. Co., LTD.), Benzoyl
peroxide(BPO, Aldrich) Triethyamine(TEA,
Fluka)

2.2. 7|71
Fourier transforminfrared spectrophotometer
(FT-IR 430, Jascow), UTM(Universal testing

machine, Instron Co., U.S.A.), Scanning
electron microscope(SEM, CX-100S, =A),
Taber abrasion tester(TO 830T, (F)H2E

<), Sun lamp(DW-300, 5% %3
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Fig. 2. Diagram of reactor for synthesis.

Table 1. The compounds used in waterborne

polyurethane synthesis

Components weight(g)
YD-014 240
BC 100
Styrene 20
MMA 10
AA 20
EHA 5
BPO 0.6, 0.1
TEA 30
WATER 659.967
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Fig. 3. Reaction schematic diagram of waterborne polyurethan-epoxy hybrid

resin synthesis.
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Table 2. The compounds used in waterborne

polyurethane—-epoxy hybrid resin

synthesis

weight(g)

9tk o]F 208 u muAA BEAS ¢ Components

7] AT - AEA FAE A F v PPG-2000 71.62

Z 8] W ETh AlEdd S 93 EDAGTA IPDI 40.8

AAN &2 1%, 2%, 3%, 4%)E SHI} 2o DMPA 10.81
AAs] 24 & ASHAA FUTH EDA F NMP 20

dekr F 3AzHEet AW FH AEA TEA 8.15
(BYK-080)% 0.2 % ¥ 1A3F &<t mutale DBTDL 0.015

zvzy N2 RA7IE ol &% 84 fHusA EDA 1.3, 2.6, 4.03, 5.37
(YR 30%)E ATt FAddd 2184 3} Waterborne epoxy 100
35 & Table 29 Zom ?E“é 742 Fig. 3 Water 21458

o vtebi oAt
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3. &5
3.1. FT-IR &4
st 84 EESded SO A
hybrid resin®] a(EDA  1.3g43}),
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Fig. 4. FT-IR spectra of waterborne
polyurethane-epoxy hybrid resins.
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Table 3. Solvent resistance and flexibility test of polyurethane-epoxy hybrid resin in leather

coatings
ITEM UNIT . S AMPLESC d METHOD
ress?i\tljr?ze Grade 0 0 0 0 ('II‘{OSlugflféthsZt)
Flexibility (wet) Cycle 10’? 00 10’? 00 10’? 00 10’? 00 DIN 53328
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Table 4. Acid(Hydrochloric acid) resistance test of polyurethane-epoxy hybrid resin in leatehr

coatings
TIME SAMPLES
(hr) a b c d METHOD
6 (@) © © ©
12 O @) © ©
18 @) © (@) ©
24 @) @) (@) ©
30 (@) (@) © ©
36 © © © © Hydrochloric acid
42 (@) @) © ©
48 @) © (@) ©
54 @) @) O ©
60 (@) (@) © ©
66 (@) © © ©
72 O ©) O ©)
VERY GOOD : ©, GOOD : O, NOMAL : A, BAD : x
Ag AR =2 YWid s el S & & ok 386 %, (b)= 354%, (c)= 336%, (d)= 297%
W de & F AATE JvlEREe] A $- Fig. 79
T R — (1) A ZR1g = glke] (a) Al&7) wlEAe] 7Hd
W 482 mg o, M mpEA el £ (D)
9 AA TE AFF %= (kgym)S ER AL, AL 374 mg B UWrtEEE a<h<c<d ¥
We daAlY HUgs(kghe St A1gHY & AATE o= AFEAGAY HslHe F
A A (i) (FA x A 1)) S 9w gk Zhll M Aol EEgaEe-olZ Al hybrid
0 resin o] Q3= B 7p5e] BAE Fbe] JF
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9 Aol A = 27140, A" Sojd ol

ofn gk},

Fig. 58] ¥+ EDA 1.3g A3tg F3|(
o] QIGHET} 7 A vErg e, 1447
= 2233 kgymre® Ao (b= 2.242
kgy/mr, (c)+= 2.31 kgy/mr, (d)= 2.386 kgy/mrt,
S & 7 A} oy 747t E7A 54
7118 Z e $-dlgk-ol=A] hybrid resin €I
T A7l a<bhb<c<d o2 YERE § Qe
1 EDA® A& A% w]&o] Foldol
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FAA R A& AS Fig. 6914}
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Fig. 5. Tensile strength curve of
polyurethane-epoxy hybrid resin films.
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Fig. 6. Elongation curve of
polyurethane—epoxy hybrid resin films.
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Fig. 7. Abrasion curve of polyurethane-epoxy
hybrid resin in leather coatings.

Fig. 8. Solvent resistance phenomena of polyurethane-epoxy hybrid resin coatings in leather

surface by SEM.
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Fig. 9. Abrasion test phenomena of polyurethane-epoxy hybrid resin coatings in leather surface

by SEM.
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