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EE: nlo] @ 7]¥ke] isosorbide carbonate diol?} 1,5-pentamethylene diisocyanateE A ©]-83A4} 1,5-penta-
methylene diisocyanate?+3 484171 733151421 F2]9-det J2ZA|(WPIP)E AZ3HA ). AR A78A12] ethylene
diamine(EDA)®] 3tekol] wla} WPIPE A|%3}3132, FTIRZ 'H NMRS AMg-aled WPIPY] S ghelsigich. wsh
DSCe} TGAE &3l €4 5421 faldelex % disl 2571 EDAS| $Hgo] mobdas Ee AL llst
R3L, UTMS ARg-sted WPIPS] & 9 71A18 5235 %7HsE A3, prepolymer®] ratio of NCO/OH7} 1.3¢ W 3
29 1 ATt 7P kit

Abstract: A new eco-friendly biopolyurethane adhesives (WPIP) were prepared by using bio-based isosorbide carbonate
diol, 1,5-pentamethylene diisocyanate or 1,5-pentamethylene diisocyanate. WPIP was manufactured according to the con-
tent of ethlyene diamine (EDA) as the chain extender, and synthesized WPIP was confirmed by using FTIR and 'H NMR.
Through DSC and TGA, it was confirmed that the thermal properties such as glass transition temperature and thermal
decomposition temperature were improved as the content of EDA was increased. Mechanical and adhesive properties
were evaluated by UTM. When the ratio of NCO/OH of prepolymer was 1.3, tensile and adhesive strength were the best.

Keywords: biopolyurethane, bio-based isosorbide carbonate diol, bio-based 1,5-pentamethylene diisocyanate.
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Alef. Z2]2L poly(tetramethylene adipate)glycol(DT-
2040, Daewon, Korea) ¥ H}©] 2 7]4} isosorbide carbonate
diol(ICD-44220, Samyang, Koreays A& 2 85°C2] R34
BollA] ZHsle] S AlA § ARESIIAL, o] aAlopo|E

= "ol 2 718t 1,5-pentamethylene diisocyanate(STABIO™
PDI, Mitsui Chemical, Japan)E A glo] = A3
o} AlE AAAZE ethylene diamine(EDA, Aldrich Chemical,
USA), 1,6-hexanediol(Tokyo Chemical Industry, Japan), 7}xl
A Z+= trimethylolpropane(TMP, Aldrich Chemical, USA),
olo]:=™ 2= dimethylol propionic acid(DMPA, Aldrich
Chemical, USA), 53}#| 2+ triethylamine(TEA, Aldrich
Chemical, USA), =12+ dibutyltin dilaurate(DBTDL,
Aldrich Chemical, USA), methyl ethyl ketone(MEK, Samchun
Chemical, Koreay A 24 glo] ARE-3IATE. B 71ol ALE-
¥ reference= henkel technologyAte] G-4F PU A|&FS At
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WPIP(Waterborne Polyurethane Using Bio-based
Isosorbide Polycarbonate Diol and 1,5-Pentamethylene
Diisocyanate) &4, 9 ¥3d= wy7](IKA® EURO-STAR
60 digital), B2 FYF, g7 W27 4=1E 500 mL 47
HkS-7]of 4=3&-o] A AH isosorbide polycarbonate diol &
poly(tetramethylene adipate)glycolS 212} DMPAS} &4 &

Table 1. Sample Designation and Composition of WPIP
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Scheme 1. Synthetic process of bio-based waterborne polyurethane
(WPIP): R, is poly(tetramethylene adipate)glycol, R, is 1,6-hexane-
diol, R; is bio-based isosorbide carbonate diol.

QJals A E9171914 oil bath(SANSYO SOS-183A)E o]
83101 80°ColM oF 1XZF T4 s wnbeiSiTt. S5
3] ke AJFo) 1,5-pentamethylene diisocyanateE A )3}

Composition of raw materials

Sample ICD-44220 DT-2040 TMP 16-HD PDI DMPA TEA EDA  Ratoof .. Soft  Solid
. NCO/OH of N segment  content
(mole ratio) prepolymer (wt%o) (%) (Wt%)
I-P1 0.350 - - - 1.100  0.650  0.650  0.100 1.1 7.523 71.65 50
1-P2 0.350 - - - 1200  0.650  0.650  0.200 1.2 7.386 70.35 50
1-P3 0.350 - - - 1.300  0.650  0.650  0.300 1.3 7.254 69.10 50
1-P4 0.350 - - - 1400  0.650  0.650  0.400 1.4 7.127 67.89 50
I-PT1 0.280 - 0.070 - 1.300  0.650  0.650  0.300 1.3 8.367 63.76 50
I-PT2 0.300 - 0.200 - 1300  0.500  0.500  0.300 1.3 6.292 66.78 30
D-P1 - 0.369 - 0461 1.100 0.170  0.170  0.100 1.1 2.260 73.20 30
D-P2 - 0.369 - 0461 1200  0.170  0.170  0.200 1.2 2210 71.70 30
D-P3 - 0.369 - 0461 1300  0.170  0.170  0.300 1.3 2.170 70.30 30
D-P4 - 0.369 - 0461 1400  0.170  0.170  0.400 1.4 2.120 68.90 30
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Scheme 2. Schematic diagram of the adhesion process.
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Figure 1. FTIR spectra of (a) DT-2040; (b) ICD-44220.
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Figure 2. FTIR spectrum of WPIP using isosorbide carbonate diol:
(a) ICD-44220 + DMPA; (b) (a) + DBTDL + 1,5-pentamethylene
diisocyanate; (c) NCO-terminated polyurethane prepolymer; (d)
WPIP.
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Figure 3. '"H NMR spectrum of WPIP using ICD-44220.
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Figure 4. '"H NMR spectrum of WPIP using DT-2040.

CH2CH2-)7]— ﬂ%ﬂ gi]:‘l,'lim
E& 4. Figure 59} 6l ¥ WPIP Al A2k 7
=& SAste] Yelile S8E 34E WPIPY] Aks

gAe] Shego] Bold4E 2] 12 2 (for 30 min), A

A
B "3 = (for 24 h) @ W5 2 Awrt Zlelr), o
A FE ool HY o] haske Ag o T Utk dE

£, EFAEFJUH RNCO/OH7} 139 wf, 271, el 4%
A=t 47 3.1, 3.4, 3.0kgflemZ 7HE
=7 uska, o 1 oA oAl Zle & 5 Aok 2 ©]
= AlE QA hgol Sl wet hard segment”}
Zkele] ik Belgeee] Sadt g aF e
Alol9] 4 Agt o3 AT B84 rtwe] dert 27}
317 ol gag. Y7} Z7Vekal 7o) RYELEY 1R
T, QA & (=13)S How Jhrt U Ea, HAA ) &
A12o) vl sl AAske] g1l ghasle] WA e
7} oA Aoz dehar. B8 Bt 2ikgg op

hul

25 I 30min
E] 24hr

Adhension Strength (kgfiem)

05 =

Lk

Refarance D-P1  D-P2  D-P3  D-P4  I-PI P2 P (L] PT1 PT2
WPIP

Figure 5. Adhesive strength of WPIP adhesives.
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Figure 10. TGA thermograms of WPIP using DT-2040.
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Figure 11. Tensile strength and elongation of WPIP films.
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