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Abstract: To solve the economic and environmental problems of thermoplastic polyurethane (TPU), waste tire powder
(WTR) was applied to improve the physical properties of TPU. The waste tire rubber is a waste tire that has passed
through a metactivator and is thermodynamically unstable, showing the shape of microcracked particles, and the cross-
linking is broken. The composites were prepared by simply mixing of TPU and WTR and a crosslinking agent using 2-
hydroxyethyl methacrylate and dicumyl peroxide. The structure of WTR was observed by FTIR, and the glass transition
temperature (7,) of TPU and two kinds of TPU/WTR composites were measured by DSC. The modified TPU/WTR com-
posites showed significant improvements in water resistance, chemical resistance, and swelling properties in polar aprotic
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solvents. As the storage modulus increased, the compression set was also remarkably improved.

Keywords: thermoplastic polyurethane, waste tire rubber, strain sweep, composites.
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Table 1. The Composition of TPU, TPU-G, and TPU-H Series
(unit: g)
WTR 2-HEMA DCP

PBA 14-BD MDI

TPU 100 9 50.25
TPU-G1 100 9 50.25 10
TPU-G2 100 9 50.25 20
TPU-G3 100 9 50.25 30
TPU-G4 100 9 50.25 40
TPU-H1 100 9 50.25 10 2 2
TPU-H2 100 9 50.25 20 4 4
TPU-H3 100 9 50.25 30 6 6
TPU-H4 100 9 50.25 40 8 8
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Table 2. Average Particle Area and Diameter of Carbon-
Black of WTR, TPU-G Series, and TPU-H Series

Average particle Average particle

area (um) diameter (um)

WTR 14.66 4.320
TPU-G1 0.93 1.089
TPU-G2 1.19 1.228
TPU-G3 1.24 1.258
TPU-G4 1.46 1.362
TPU-H1 0.64 0.906
TPU-H2 0.75 0.977
TPU-H3 0.80 1.007
TPU-H4 0.96 1.107

Transmittance

4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm-1)

Figure 1. FTIR spectrum of WTR.
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Figure 2. DSC curves for (a) TPU and TPU-G series; (b) TPU and
TPU-H series.
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Figure 3. Retention of tensile strength after water resistance test of
TPU, TPU-G series, and TPU-H series.

Contents of 2-HEMA by polyol(%)
0 2 4 6 8

1 L '} 1 1
I TPV

1 ru-G
1004 EZ2 TPU-H

120

% z

[~
o
1
N

»
o
1

Retention of tensile strength(%)
N [+2]
o o
|

-

0 10 20 30 40
Contents of tire rubber powder by polyol(%)

o
L

Figure 4. Retention of tensile strength after chemical resistance test
of TPU, TPU-G series, and TPU-H series.

A3 AstE AT, 2-HEMAE &3l 712 A7 TPU-HolAM =
yisteldo] sl AE I ol WA e
A Helt}

/9 Bl EufelMe] & B4 A & A |
3= Figure 59 VERHITE TPUS 79 A|Ho| Ae] &3
=aL vige)] Aol TPUZ} FEHIE FAISHA &3t A2 EA)
gith, TPU-G AIEE "REIAIZ TPU A= &3l=o] FE)
£ 2 5 Q1o 549 ¥R Sulell SallEA] e T
Efolo] abnto] EAIStAL Qlth. oo whsll, 7tk ¥ TPU-H
ALl A, A Ao AH FelE FA3 A= WHHo

E 2E5S 98 & Itk TPU-H Algrte] 3154](Q)
£ Alakg = AAN, 2 PES Figure 59 A veR)QL

Polymer(Korea), Vol. 41, No. 4, 2017



660 A - A% - gAY - 22 F

TPU TPU-G1

TPU-G2

) & & B =
THF i o TR o
3 -_— - (-— A
- o om -

DMF [ .
S —— .
TPU-H1 TPU-H2 TPU-H3 TPU-H4
- e
THF ) !
Q 4.92 4.67
DMF —
Q 12.15 9.07 6.49 5.07

Figure 5. Swelling properties of WTR, TPU-G series, and TPU-H
series.
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Figure 6. Strain sweep for (a) TPU and TPU-G series; (b) TPU and
TPU-H series.
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