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ol wE SAWHIE AT 4 } H Aok poly propylene glycol(PPG) isoporon
diisocyanate((IPDI), dimethylolpropionic acid(DMPA), 1,4-BDE AREsI3Itt. 1,4-BDQ] &fof wE
HEART W24 S84k A= A8 948 BA4S Bk I, vty %21 1,4-BD
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FAo] - P, FEpEd, HeAY, Aledd, 1,4-butanediol

Abstract : In this paper, the mechanical property change was investigated by adding
1,4-butanediol as chain extender of polyurethane dispersion for leather coating. Reagents for the
synthesis were polypropylene  glycol(PPG), isoporon diisocyanate(IPDI), dimethylolpropionic
acid(DMPA) and 1,4-BD. All samples showed good solvent resistance and flexibility by different
content of the 1,4-BD. As results, samples which contains a lot of 1,4-BD showed good properties
whth strength of 1.80 kgi/mm? and abrasion test measurement of 49.54 mg.loss. According to
elongation test, the sample which contains low amount of 1,4-BD was good property as 364 %.
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Poly propylene glycol(PPG, &A% 2000, St
=2£78), Isoporon diisocyanate (IPDI, Bayer),
Dimethylolpropionic acid(DMPA, GEO),
N-methyl-2-pyrrolidone (NMP, BASP),
Acetone(Aldrich), Dibutyltin dilaurate(DBTDL,
Aldrich), Triethylamine(TEA, Fluka),
1,4-butandiol(1,4-BD, Fluka), BYK-080(4A3Z
Al, BYK chemi)& Z+Z Argshalct

2.2, 7| 71

Fourier transforminfrared spectrophotometer
(FT-IR 430, Jascow), UTM(Universal testing
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Table 1. Recipe for the preparation of polyurethane dispersion(weight in g)

olaAlolo]E FeF Rl

Ingredient
Sample -
IPDI PPG-2000 DMPA TEA 1,4-butanediol =~ NMP
PUDI1 40 71.40 12.01 10.06 1.61 40
PUD2 40 68.03 12.01 10.06 1.77 40
PUD3 40 64.45 12.01 10.06 1.93 40
PUD4 40 60.87 12.01 10.06 2.09 40

CHg

O O P CHs (IDI
OCN CH,;NCO . ~
2 > OCN-R NCO OCN R- NCO CH2- IC -CH2- OCN R}EI&O O&N R-NCO
NMP+Acetone H H H COOoH H H

HiC” “CHs
IPDI l 1,4-butandiol+Acetone
+
CH, ¢hs O O O o o o o o CHy
' -CH F CHy-OCN-R-NCO~OCN-R-NC- O- -CH,CH,CH,CH,-O- CN R- NCO~OCN R- NCO CH,- C -CHy
HO-CH,-C-CH,-OH
2 2 COOH H H H H H H H H COOH
COOH
DMPA
+
SN TEA + H,0
HO OH
PPG
CH; O O © 0 o o o oH,

| I} n n " " 9 "

-CH, ? CH,- OCN R- NCO~OCN R- NC O -CH,CH,CH,CH,-O- CN R- NCO~OCN R NCO -CH,- C -CHy
CO ~NH*

CO-NH' # H H o H b oY

Acetone Extraction

Waterborne Polyurethane Dispersion

Fig. 1. Synthesis route of waterborne polyurethane dispersion.
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Fig. 2. FT-IR spectra of waterborne polyurethane dispersion.
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Table 2. Solvent resistance and flexibility test of PUD1, PUD2, PUD3 and PUD4
ITEM UNIT SAMPLES METHOD
PUD1 PUD2 PUD3 PUD4
KS M 6882

Solvent resistance Grade 5 5 5 5
(Toluene test)

10,000 10,000 10,000 10,000

: : : i DIN 53328

Flexibility (wet) Cycle

edns
¥
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et WD F=—— 20m X > g Magn. - Det WA f———1 %0 um > &
X S 6.7, DAEJIN UNIVERSITY - S . 1000x _SE » 6.8 /DAEJIN UNIVERSITY ) %

PUD3 PUD4
Fig. 3. The SEM image of solvent resistance result in leather surface coated by

PUDI, PUD2, PUD3 and PUDA4.

Table 3. Mechanical property test of PUD1, PUD2, PUD3 and PUD4

ITEM UNIT CAMPLES METHOD
PUDI  PUD2  PUD3  PUD4
Tensile w130 149 164 180 KS M 6882
Strength
. ne. ASTM 1175
Abrasion e 8881 TS0 6520 4954 o
Elongation % 364 330 297 288 KS M 6882
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Fig. 4. Tensile strength property of PUDI,
PUD2, PUD3 and PUD4,
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Fig. 5. Abrasion property of leather coated by

PUD1, PUD2, PUD3 and PUDA4.
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