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ABSTRACT : Crosslink characteristics of maleic anhydride-grafted EPDM (MAH-g-EPDM)/zinc oxide composite were inves-
tigated by weight losses after dichloroacetic acid (DCA)/toluene cosolvent extraction at different temperatures and by measure-
ment of crosslink densities. The chemical changes were analyzed using attenuated total reflectance-Fourier transform infrared
spectroscopy (ATR-FTIR). The weight losses by extraction at high temperature (90 “C) were remarkably greater than those
at room temperature and those by DCA/toluene cosolvent extraction were greater than those by toluene one by more than
5 times. The crosslink densities were measured after the solvent extraction, and the second crosslink densities were higher
than the first ones. The first crosslink density was lower when the extraction temperature was high, and it was much
lower for the toluene extraction than for the DCA/toluene cosolvent extraction. The second crosslink density of the sample
extracted with DCA/toluene cosolvent was greater than that extracted with toluene. The extracted components were depending
on the extraction solvents and temperatures, for example; only strong crosslinked networks were remained when extracting
with DCA/toluene cosolvent at high temperature, while only uncrosslinked polymer chains were extracted when extracting
with toluene at room temperature. Therefore, crosslink characteristics of the MAH-g-EPDM/zinc oxide composite can be
analyzed by comparison of the extracted components according to the extraction solvents and temperatures and by measurement
of successive crosslink densities.

Keywords - MAH-g-EPDM/ZnO composite, characterization, crosslink density, dichloroacetic acid, extraction temperature

I. M= Zstal oA /P et A/ 543 AFEA o] sl Wl
33 WA, o] 8t E = vkl ofel] #8111
Ethylene-propylene-diene monomer rubber (EPDM)< &3 3} 9JTh.4 Fmbe AL(maleic anhydride, MAH) .5 1}

©7) o} bt @

=
]

o, A2 Sl thek Aol v

doi: http://dx.doi.org/10.7473/EC.2013.48.4.288

" Corresponding Author. E-mail: sschoi@sejong.ac.kr

EPDM (MAH-g-EPDM)2 47144 e}k A & v (thermoplastic
elastomer, TPE)S] U502 A3} Arlado] 23y 17t



Characterization of Crosslinks of Maleic Anhydride-Grafted EPDM/Zinc Oxide Composite Using Dichloroacetic Acid/Toluene Cosolvent and Extraction Temperature 289

CoH WW
o
\ Hozc/_%

+

CO,H

Figure 1. Possible types of crosslinks in MAH-g-EPDM/ZnO composite.
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Figure 2. Extraction and swelling test procedures. Method 1: toluene
at room temperature, Method 2: toluene at 90°C, Method 3: DCA/tol-
uene cosolvent at room temperature, Method 4: DCA/toluene co-
solvent at 90°C.
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Table 1. Weight losses (AW) of the MAH-g-EPDM/ZnO composite
by solvent extraction according to the sample treatment methods
(Wt%).

Method 1 2 3 4

AW 0.87 10.9 7.58 59.6
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Figure 3. Photographs of the final dried MAH-g-EPDM/ZnO compo-
sites according to the test methods. (a) Before treatment, (b) Method
1, (c) Method 2, (d) Method 3, and (e) Method 4.
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Figure 4. Crosslink density (X, mol/cm’) of the MAH-g-EPDM/ZnO
composites measured by the methods 1, 2, 3 and 4. The X.'(1), X.'(2),
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Figure 5. ATR-FTIR spectra of (a) the raw MAH-g-EPDM/ZnO com-
posite, (b) the final dried sample surface after the dichloroacetic
acid/toluene cosolvent treatment at room temperature, (c) the final
dried sample surface after the dichloroacetic acid/toluene cosolvent
treatment at 90°C, and (d) the cross section of final dried sample
surface after the dichloroacetic acid/toluene cosolvent treatment at
room temperature.
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