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Abstract: In this study, polyurethane hot melt adhesive containing ester groups was synthesized. Three kinds of
chain extenders were used to find out the best chain extender. Results showed that adhesive containing
1,4-butanediol as a chain extender exhibited the highest peel strength among them. Also, it was found that there
existed the optimum molecular weight of 1,4-butanediol containing adhesive for make the highest peel strength..
Moreover, hot melt adhesive containing 1,4-butanediol chain extender was applied to various kinds of textiles
substrate such as cotton, polyester, and urcthane coated polyester textiles to study the effects of different
substrates on the peel strength and water resistance at 60°C. It was found that cotton substrate showed the
highest peel strength and urethane coated polyester substrate showed the highest resistance on 60°C water.
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Polyester polyol (SS-306S, Songwon co. A &) <%
dEAEO] 2,763 (g/mol)?] AS WSS IHE A}
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diisocyanate (MDI, Sigma Aldrich Korea co.) ©&FA| &
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Sigma Aldrich Korea c0.)E &A |2 AFE3 o,
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Table 1. Reactant mole ratio of each sample
Mole ratio
Sample NO.
Polyester polyol MDI 1,4-BD
1 1 1.6 0.0138
2 1 1.6 0.0277
3 1 1.6 0.055
4 1 1.6 0.8

Polyester palyol MDI
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Figure 1. Reaction scheme for obtaining polyurethane hotmelt

adhesive.
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Table 2. Chain extender input scheme and mixing ratio

ol

OH] /[NCO CE] /[NCO OH] /[NCO
Sample No. Chain Extender [OH] /1 I ICE] /1 I [OH] /I | MW PDI
(1st step) (2nd step) (total)
al 0.8 0.2 11,300 33
a2 1,4-BD 0.7 0.3 98,500 3.1
a3 0.6 04 72,300 3.6
b1l 0.8 0.2 12,500 4.1
b2 1,4-CHDM 0.7 0.3 1 10,200 4.5
b3 0.6 0.4 83,400 5.2
cl 0.8 0.2 13,600 3.6
c2 Isosorbide 0.7 0.3 12,800 3.8
c3 0.6 0.4 10,500 3.9
* CE : Chain extender
IZ 1.6
6 E 1.4
g_u g 1.2
E 12 :2) 1
1 - = 038
.§ 08 206
T 0.6 .E
2 - 0.4
0.4 @
20.2
0.2
o [ — |
al a2 a3 b1 b2 b3 el c2 3 1 ) 3 4

sample No
Figure 2. Peel strength of each sample.
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Figure 3. Peel strength of samples which have different
amount of 1,4-BD.
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Table 3. The peel strengths of each sample
Mw Mn Peel strength
Mol i PDI
ole ratio (g/mol) (g/mol) (kgr /25mm)
Sample No. |Polyester polyol MDI 1,4-BD
1 1 1.6 0.0138 98,500 30,100 3.27 0.057
2 1 1.6 0.0277 83,100 30,600 2.72 0.68
3 1 1.6 0.055 59,300 21,300 2.78 1.341
4 1 1.6 0.8 51,600 21,200 2.43 0.93
Table 4. Molecular weight of samples et AukE o] EARFE JAstt. ofA] Tsl, MDI
o] gtgko| 27142 =71A 0] AFE ARAA| ESE A
Mole ratio Mw(g/mol) Mn(g/mol) PDI ;if’ . J] ° Pi—rﬂ AR le N °2ﬂ = EJ
1206 27000 500 35 & o= QA H=Zlolt. £, MDI9] & S7HE S5l
’ 7 ' RO M FUALL 71 ol e, Wb A
1:1.4:0.6 41,500 16,000 2.59 ﬂ%zﬂﬂ‘ %%]. 5} H]%i ]H]Z?ﬂ‘xﬂ-% o _/’\_ g}]\}i
1:1.6:0.6 115,500 39,300 2.94 gEo] F7tety] wiioltill, 12].
140000 34. SE|ZT0l tiet EAtEe Y
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Figure 5. Effect of increasing molecular weight on the peel
strength.
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Figure 6. The change of peel strength after the duration
period of water washing ; a) cotton substrate, b) polyester
substrate, c) urethane coated polyester substrate, d) comparing
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