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ABSTRACT : Whitening phenomena of the EPDM composites with different inorganic filler compositions which were aged
at 90 C for 7 days in air and tap water atmospheres, respectively, were investigated. The aged samples in tap water containing
stearic acid exhibited severe whitening phenomena, while all the samples aged in air did not show any whitening. Depending
on the filler compositions, there was no big difference in the whitening phenomena. The whitening materials were analyzed
using gas chromatography/mass spectrometry (GC/MS), image analysis, energy-dispersive X-ray spectroscopy (EDX), and
attenuated total reflectance-Fourier transform infrared spectroscopy (ATR-FTIR). The whitening materials were identified
to be salts of stearic acid. The salts of stearic acid were formed by reaction of metal cation in tap water and stearic

acid in the sample.
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Table 1. Formulation (phr)
Compound No. 1 2 3 4 5 6
KEP960(EPDM) 150.0 150.0 150.0 150.0 150.0 150.0
N550 20.0 20.0 20.0 20.0 200 20.0
Talc 40.0  40.0 0.0 0.0 0.0 0.0
CaCOs 0.0 0.0 40.0 40.0 0.0 0.0
Clay 0.0 0.0 0.0 0.0 40.0 40.0
Zn0O 20.0 0.0 20.0 0.0 20.0 0.0
Stearic acid 4.0 0.0 4.0 0.0 4.0 0.0
Zinc stearate 0.0 4.5 0.0 4.5 0.0 4.5
TBBS 1.8 1.8 1.8 1.8 1.8 1.8
Sulfur 0.6 0.6 0.6 0.6 0.6 0.6
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Figure 1. Magnified images (x300) of the tap water aged sample surfaces of the samples 1-W (a), 2-W (b), 3-W (c), 4W (d),

5-W (e), and 6-W ().

Table 2. EDX analysis results of the tap water aged samples

(Wt%)
Compound () N0 Al Si S Ca  Zn

No.
1 50.13 - - - - 2499 24.88
2 46.09 972 396 2147 3.1 085 11.99
3 4776 1.68 - 172 2,07 27.12 19.66
4 4823 12.88 5.1 1632 132 725 8.90
5 52.77 - - - 133 3632 4.9
6 4114 508 16.83 2547 1.07 5.71 470
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Figure 2. ATR-FTIR spectra of the sample 1 before aging (a),
air aged 1-A (b), and tap water aged 1-W (c).
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Figure 3. ATR-FTIR spectra of the sample 2 before aging (a),
air aged 2-A (b), and tap water aged 2-W (c).
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Figure 4. ATR-FTIR spectra of the tap water aged samples 3-W
(a), 4W (b), 5W (c). and 6-W (d).
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Figure 5. ATR-FTIR spectra of CaCOs (a), clay (b), talc (c), and stearic acid (d).
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