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Abstract: In this study, waterborne polyurethane was synthesized with polyester polyol, poly(propylene
carbonate) (PPC), 4,4-dicyclohexylmethane diisocyanate (H;;MDI) and dimethylol propionic acid (DMPA) to
improve the water resistance. The properties of the synthesized waterborne polyurethane using poly(propylene
carbonate) (WPUP) was evaluated through FT-IR, GPC, DSC and UTM. The mechanical properties were
increased with the increase in the amount of PPC. When the ratio of polyester polyol to poly(propylene
carbonate) is 9:1, the highest water resistance was showed.
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Table 1. Materials used in WPUP synthesis
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Material Name M.w Abbreviation Manufacturing
Polyol DT 2040 2000.00 B-20 Daewon polymer
Poly(propylene carbonate) 2000.00 PPC Novomer

Ionomer Dimethylol propionic acid 134.13 DMPA Aldrich chemical
Catalyst Dibutyltin dilaurate 631.56 DBTDL Aldrich chemical
Isocyanate 4,4’-dicyclohexylmethane diisocyanate 262.35 Hi;xMDI Aldrich chemical
Neutralizer Triethylamine 101.19 TEA Junsei chemical
Chain extender Ethylene diamine 60.10 EDA Junsei chemical
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Table 2. Composition of WPUP
No. DT 2040 PPC DT 2040 : PPC ratio (%) H;,MDI EDA DMPA
WPUP-10-0 0.036 0 100 : 0 0.079 0.020 0.022
WPUP-9-1 0.033 0.004 90 : 10 0.079 0.021 0.022
WPUP-8-2 0.029 0.007 80 : 20 0.079 0.021 0.022
WPUP-7-3 0.025 0.011 70 : 30 0.079 0.021 0.022
WPUP-6-4 0.022 0.015 60 : 40 0.079 0.021 0.022
WPUP-4-6 0.015 0.022 40 : 60 0.079 0.021 0.022
WPUP-3-7 0.011 0.025 30 : 70 0.079 0.021 0.022
WPUP-2-8 0.007 0.029 20 : 80 0.079 0.021 0.022
WPUP-1-9 0.004 0.033 10 : 90 0.079 0.021 0.022
WPUP-0-10 0 0.036 0 : 100 0.079 0.021 0.022
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No. Mn Mw Polydispersity (Mn/Mw) To(C)
WPUP-10-0 55718 109360 1.96 -47.87
WPUP-9-1 65701 126911 1.93 -46.98
WPUP-8-2 47349 85699 1.81 -45.58
WPUP-7-3 53011 103738 1.96 -44.11
WPUP-6-4 60198 115781 1.92 -42.18
WPUP-4-6 67430 143079 2.12 -40.19
WPUP-3-7 66578 133707 2.01 -39.18
WPUP-2-8 71525 153862 2.15 -38.39
WPUP-1-9 80330 157328 1.96 -36.21
WPUP-0-10 74942 158644 2.12 -34.72
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Figure 2. Mechanical properties according to the poly(propylene
carbonate) content.
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kol Beld Jurt Frhsta Bae f5Al 9%
= 7IA AlES el Aoz dFEd=d o
ol =T S Aoz wET21]
3.5 BHE weupe Ui Bt
Figure 4+ polyester polyolZ} PPCE] H|E & &|5}o]
FHE WPUPS W54 Bl AR vheh otk

Figure 4o 4] 1= 313} o] W44 B7h A}, PPC

ahapol F7hatel whet F7bsheh Akl polyester

polyola} PPCO] 1|7} 0:19) o 714 & 44 S o

eh gl o] PPC7} pol-yester polyolol 1|3} %2
A4S 7HE B4 wgeletn sk,

ik

pu—

Ao A= polyester polyol} poly(propylene
carbonate)©] M|FHIIE Felelol A Eeloere
A8 AL, poly(propylene carbonate)®] FgFof uwhE



12 HA] - gH3
S4e gotEdt §A4E 4 EeedE

o] #+xE FT-IRE 5o &<lstqlal 1 Ayt PPCE
AHESE A4 EEeddte] AAEHASS & 5 9S8
otk 71 A4 B4& 4% A PPCY ol SU1E
5 AP == S7HAAL A& Faste FAE
B YA Hr7r A3 PPC geFo] S7hge ket
Z7V8het ZFA S L, poly-ester polyoli} PPC2] H| 7}
9 :1¢ o 7 =2 WaAdes e A

HdAR 2

2 A= 20169 FA7|HA AbstAE s

A (IA M T C0395864)2] Aol o3 S E e

o, o]of A=Yt}
References

1. K. H. Jin and U. R. Cho,
Composites, 49, 31 (2014).

2. H. J. Kim, Rubber Technology, 4, 77 (2003).

3. Mark F. Sonnenschein, “Polyurethanes (Science,
Technology, Markets, and Trends)”, 1, 10,
JohnWile&Sonslnc (2014).

4. S. M. Kim, N. S. Kwak, Y. K. Yang, B. K. Yim,
B. Y. Park, and T. S. Hwang, Polymer (Korea), 29,
253 (2005).

5. C. Y. Park, Elastomers and Composites, 49, 245
(2014).

6. K. J. Ryu and C. Y. Park, Journal of Environmental
Science International, 23, 1909 (2011).

7. Y. S. Chun, Y. K. Hong, and K. H. Chung, J. of

Elastomers and

Korean Ind. Eng. Chemistry, 7, 194 (1996).
8. J. S. Youm and H. J. Kang, Polymer (Korea), 36,
119 (2011).
9. Y. M. Lee, J. C. Lee, and B. K. Kim, Polymer
(Korea), 35, 1005 (1994).
S. Choi, S. T. Noh, and B. B. Choi, J. Ind. Eng.
Chem., 5, 52 (1999).
K. C. Frisch and D. Kempner, Eds, Advances in
Urethane Science and Technology, 10, 121 (1987).
R. Buscalla, T. Coner, and J. F. Stageman, Polymer
Colloids, Elsevier, New York.
Y. W. Chang, J. B. Kim, K. H. Chung, Y. S. Chun,
and J. S. Jung, Elastomer, 33, 267 (1998).
S. H. Shin, Synthesis and properties of Polyurethane

10.
11.
12.
13.

14.
Dispersion containing Monomeric Diol (2010).

S. H. Lee, Anish Cyriac, J. Y. Jeon, and B. Y. Lee,
CLEAN TECHNOLOGY, 17, 244 (2011).

D. I. Lim, H. S. Park, J. H. Park, Jonathan. C.
Knowles, and M. S. Gong, Journal of Bioactive
and Compatible Polymers, 28, 274 (2013).

J. B. Ahn, H. K. Cho, C. N. Jeong, and S. T. Nho,
J. of Korean Ind. Eng. Chem., 8, 230 (1989).

A. W. McLennaghan and R. A. Petherick, Eur.
Polym. J., 24, 1063 (1988).

19. J. C. Lee and B. K. Kim, Polymer, 19, 223 (1995).
20. H. X. Xiao, K. C. Frisch, and N. MAlwitz, J. Appl.
Polym. Sci., 54, 1643 (1994).

A. Eceiza, M. D. Martin, K. de la Caba, G.
Kortaberria, N. Gabilondo, M. A. Corcuera, and I.
Mondragon, Polym. Eng. Sci., 48, 297 (2008).

15.

16.

17.

18.

21.

HE o o AH A18H A1, 20174



