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Abstract: The effect of acid-base treatments of carbon blacks (CBs) was investigated in the mechanical properties of
CBs/rubber composites. The surface characterigtics of the CBs were determined by the pH, acid-base values, and surface
energetics. Their mechanica properties of the composites were also evaluated by the crossink density (Ve) and tearing
energy (T). As an experimental result, acidically trested CBs led to the increase of the specific component (ys™), resulting
in decreasing the mechanical properties of the composites. However, basicaly treated CBs showed a higher vaue of the
dispersive component (ys-) than that of the untreated or acidically trested CBs. It was also found that the interaction of the
CBs-rubber was improved, resulting in the improvement of the crosdink density and mechanical properties of the
composites. It was then remarked that the acid-base characterigtics of the CB surfaces made an important role in improving
the physical properties of the rubber matrix composites.
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Table 1. Compound Formulation

Ingredients Loading[phr]

Rubber 2 100
Carbon Backs” 10
Zinc oxide 5
Stearic acid 2
Accdlerator © 1
Antioxidant ¢ 1
Sulfur 2

2Ethylene propylene diene therpolymer (EPDM). °N220.
® N-oxydiethylene-2-benzothiazole sulfenamide. ¢ 2-mercaptobenzothiazole.

Z2|H, A297 A2F, 20054

0101
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Table 2. Surface Free Energy [mJ/m?] Characterigtics of the Testing
Liquids, Measured at 20 C

Wetti ng IIqUIdS YL YLL ’Y|_sD YL+ Y
Weter 72.8 218 51.0 255 255
Diiodomethane 50.8 50.42 0.38 0 0

Ethylene glycol 47.7 31.0 16.7 1.92 47.0
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Table 3. Reaults of Surface Values and Bound Rubber of Carbon
Blacks before and after the Chemical Treatment

PH Acidvdue(meg/g) Basevaue(meg/g) Bound rubber(%)

VCB 77 284 300 15.73
ACB 45 484 14.2 11.45
BCB 8.0 30.1 34.2 23.95
504 v 2 L6
——17
& M4 <
E % £
E E
i )
2 P 0
40+ ¢
oI Bl el el |
VCB ACB BCB

Types of carbon black

Figure 1. Surface free energy of the carbon blacks EPDM composites.
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Table 4. Rheometric Parameters: Minimum Torque(ML), Maximum
Torque (MH), and Timefor 90% of Complete Reaction (Te)

ML (Nm) MH (Nm) Too (Min)
VCB 59 35.8 47.90
ACB 6.3 324 47.36
BCB 55 39.8 57.19
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Figure 2. Weight change due to swelling as afunction of swelling time of
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Figure 3. Results of degree of swelling and crosdink density of the carbon
blacksEPDM composites.
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Figure 4. Tearing energy of the carbon blacksEPDM composites.
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