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3-Methyl-1,5-pentanediol (MPD)/1,6-hexane diol (HD)/1,4-butanediol (BD)} adipic acid (A)ZF-E HojZ oA ZE8&
(A/BD/MPD ¥ A/BD)¥} 7} Y|o] E &2]2(C/HD/MPD, C/HD, C/BD)} o €] & 2|2 [poly(tetramethylene oxide glycol),
PTMG]# 223 79 E9&8 AREE 4 &4t ZE 9B HWPU) ol B A(EH o Y= 59~ 71 nm)& A =8t %ich 2 A
= L EAFR(EZE AU E S BAG2)7F WPU S| B4 of n] 2] = gaFof| tjsto] 25& YraQlrh &3 E A 1d
E Tg (Tgs), 100% SAE H QG T 7MY 0| E 2] &S AHES A 971 7P =3l T th3o] ol & FHel&olH o F
Ze]go] 714 WA epk o, AR 0] A9 o] o) Hef o] Zahg e 9ich. L) 1 MPD7} g8l 22188 o] galo]
TAE WPUS| 497} MPDE 3h-314] 942 7900k Tes, 100% S48 W 5t Wt AGEe weh 24 ey,
MPD A48 3H4-8H WPU B 20 S22 MPD 4118 H4514) 918 WPU BB 1T} 3 Fae 9 oims} $4ahe of
4 olglom], Fhuylo| = EelS 7]ube] WPU BB 0| B RRE U £yst o) AE £21& 3 o8] E21& 7]vkel WPU B
S} ok S5k oF 4= U3tk

FHOf : At Z2|-E gk ER7REM|O|E 02, QoA v, Rt E8E

Abstract : Various waterborne polyurethanes (WPU) with three different types of polyol such as ester type polyol [adipic acid
(A)/BD/3-methyl-1,5-pentandiol (MPD) and A/BD]//carbonate type polyol (C/HD/MPD, C/HD, C/BD)//ether type polyol
(PTMG) were prepared in this study. This study focused on the effect of polyol type on the properties of WPU. Soft segment Tg
(Tgs), 100% elastic modulus and tensile strength were highest when using carbonate polyol, followed by ester polyol and ether
polyol, while those of elongation showed the opposite trend. The WPU synthesized with MPD - containing polyol showed lower
Tgs, 100% elasticity and strength, and higher elongation than MPD - free WPU. The % transmittance and transparency of the
WPU film containing the MPD component was superior to that of the WPU film containing no MPD component, and it was
found that the film based on carbonate polyol was slightly better than the film based on ester polyol and ether polyol.
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Z 222+ 3-methyl-1,5-pentanediol (MPD)©] ¢35 poly-
carbonate diol (M.W 2,000, C2090, Kuraray, Japan), MPD7}
3% polyester diol (M.W 2,000, P2010, Kuraray, Japan),
polycarbonate diol (M.W 2,000, T4692, T6002, Asahi Kasei,
Japan), polyester diol (M.W 2,000, HP1020, Heung-Il polychem,
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29 EA-2 Table 19 YEFY It} Isophorone diisocyanate
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Aldrich, USA), n-methyl-2-pyrrolidone (NMP, Aigma-Aldrich,
USA), tri-ethylene amine (TEA, Junsei Chemical, Japan), ethylene
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Table 1. Macroglycols used in this study Germany)E AR 1 A2 ALESFA )
Macroglycols

Sjampl.e Product Characteristics 2.2. 2N E2| 2 EN(WPU) M L TEXX
e — ofe] FRY BeeS AHgstel FEA BSOS T
| T o A4 e 19 4T, 4 e 1
A/BD | HP1020 | Polyadipate diol based on 1,4-butanediol fz%;l 014] ]j}:j] i; j %D’l\:;f?l:)]li 7;5:2 /\%]j %—i;}ij
C/HD/ C2090 Polycarbonate diol based on.1,6-hexanediol/ M O' : °° =’ - - TE ;
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C/BD T4692 | Polycarbonate diol based on 1,4-butanediol ¥ O R PUDE A|Zstgich wwb7], ghf ¥27], A4 5
E-PTMG |Terathane| Poly(tetramethylene ether) glycol (PTMG) A, =N Z7I7F A 1L 8 Y?ﬂu 38 k7l &
2l&S Aol FYstal NMP (DMPA F-3F9] 6ulf)of =<l
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Sho] A

diamine (EDA, Junsei Chemical, Japan), methyl ethyl ketone Z EAZ|HA 90 TollA] 1A]7F 59t #+45H] &35}t

(MEK, Junsei Chemical, Japan), antioxidant (Irganox 1010, BASF, S350 EYFRH L2 =1 IPDIQ} &uf¢l
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Scheme 1. Preparation process of WPU containing various polyols.



Table 2. Sample designation and composition of WPU containing various polyols

Composition (molar ratio) .
dei?;lglfon Isocyanate Polyol ompA | EDA | TEA M:?zzlzirrg;: le
IPDI A/BD/MPD | A/BD | C/HD/MPD | C/HD | C/BD | E-PTMG
ES-A/BD/MPD 0.15 0.05 - - - - 0.05 0.05 | 0.05 64
ES-A/BD 0.15 - 0.05 - - - 0.05 | 0.05 | 0.05 66
CA-C/HD/MPD 0.15 - - 0.05 - - 0.05 0.05 | 0.05 59
CA-C/HD 0.15 - - - 0.05 - - 0.05 | 0.05 | 0.05 60
CA-C/BD 0.15 - - - 0.05 - 0.05 | 0.05 | 0.05 62
E-PTMG 0.15 - - - - 0.05 0.05 | 0.05 | 0.05 71
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infrared spectroscopy, FT-IR 3D analysis system, MB 104,
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Figure 1. Viscosity of WPU emulsions.
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Figure 3. DSC thermograms of WPU films.
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Table 3. Thermal and mechanical properties of WPU films

DSC | DMA . .
result | result Mechanical properties
Sample - - "
designation | T, T, Tensile | Elongation | 100%
(Dé) (Dé) strength | atbreak | Modulus
(kgflem®) | (%) | (kgf/em®)
ES-A/BD/

MPD -39 -43 235 559 22
ES-A/BD -37 -41 256 499 56
CA-C/HD/

MPD -31 -30 269 395 67
CA-C/HD | -22 -20 271 298 89
CA-C/BD | -21 -17 343 249 95

E-PTMG -47 -60 286 492 38
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Figure 5. Stress-strain curves of WPU films.
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