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ABSTRACT: Using FT-IR and contact angle measurements it is observed that the chemical
surface treatments on virgin carbon blacks lead to a change of the surface properties, including
surface functionality and surface free energy. It is found that the developments of surface
functional groups on acidically and basically treated (ACB and BCB in this study, respectively)
carbon blacks are largely correlated with the specific component of surface free energy of the
carbon blacks. However, a significant advantage of compounding composites is gained by BCB or
NCB (nonpolar chemical treatment) specimens, resulting in improving the hardness, elongation at
break, and tensile strength. Particularly, it is seen that the tensile strength of the composites are
greatly depended on the London dispersive component of surface free energy determined
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from the contact angle measurements. It is then concluded that the London dispersion component
of carbon blacks plays an important role in an organic rubbers-based compounding composite

systerm.
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Table 1. Compounding Formulations

Ingredients Loadinglphr) Maker
Butadiene rubber(BR-01) 100 Kumho Petrochem Co.
Carbon black(N220) 40 Korea Carbon Black
Sulfur(Midas 101) 20 Miwon Co.
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Fig. 1. A sessile drop of liquid on carbon
blacks.

Table 2. Suface Free Energy Characteristics of
the Testing Liquids, Measured at 20C

7’LL 7’LSP 7L
mJm™ | [mJm™) |[mJ.m?)
Water 218 51.0 72.8
Diiodomethane 50.42 0.38 50.8
Ethylene glycol 310 16.7 47.7
Glycerol 339 29.8 63.7
7Y : London dispersive component
#.F : specific (or polar) component
7L : surface free energy
4 7|IAH &Y
7% (Hardness)= 2XP2 HE AEA
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Fig. 2. A schematic diagram of tensile strength
test.
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Table 3. Mechanical Properties of the Carbon
Black/Rubber Vulcanizates Studied

T(MPa) E[%]
VCB 9.4 448
ACB 5.8 350
BCB 11.7 550
NCB 12.5 525

T : tensite strength
E: elongation at break
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Fig. 8. Dependence of tensile strength on the
London dispersive component of surface
free energy of carbon black/rubber
vulcanizates.
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