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Abstract

The effect of electrochemical surface treatments in KOH chemical solution on microstructures of carbon blacks was
investigated in terms of surface functional values and XRD measurements. And their mechanical interfacial properties
of the carbon blacks/rubber composites were studied by the composite tearing epejgyt (@as found that the
development of basic-surface functional groups lead to the significant physical changes of carbon blacks, such as,
decrease of the interlayer spacingyfd increase of the crystalline size along c-axig,(and increase of degree of
crystalline ). This treatment is possibly suitable for carbon blacks to be incorporated in a hydrocarbon rubber matrix,
resulting in improving the hardness and tearing energy of the resulting composites.

Keywords :Carbon Black, Electrochemical Surface Treatment, Surface Functional Groups, Microstructures, Mechani-
cal Interfacial Properties.
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Table 1. Experimental condition for electrochemical surface

treatments of carbon blacks

Conc. of electrolytes 10 wt% KOH
Temperature A (1D

Current intensities Oto5A
Oxidation ti me 30 min

Table 2. Compounding formulations

Ingredients Loading [phr]
Rubbef 100
Carbon black 40

Zinc oxide 5
Stearic acid 2
Antioxidanf 1
Acceleratot 1

Sulfur 2

a: Butadiene rubber

b: N 220

c: 2,2,4-trimethyl-1,2-dihydroquinone
d: N-oxydiethylene-2-benzothiazole sulfenamide
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Fig. 1. Acid and base values of the carbon blacks studied.
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Ede] 39 A28} 97|25 yERd Zlolth. Iy & F Table 3. Microstructural properties of the carbon blacks studied
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Fig. 2. Wide-angle diffraction patterns of the carbon blacks
studied. Fig. 3. Crystallite heightl() of the carbon blacks studied.
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Fig. 4. Degree of the crystallinityx) of the carbon blacks
studied.
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Fig. 5. Hardness of the carbon black/rubber composites stud-

ied.

2 Aol AhLEde] 2 Wel} A4 d A%
wslol] oM e JHe v ALrlel tjae] & Aol 714
A AR B4 WSS ol dohugey

SH& vpebd e aze l
o F5, 7], 24 44 :LE]
o] EAF 2EA 7149 sl W] =A o)E&d. B
A, A7 A7 ks be ddE AR 2
Qe ol A AFar vhe} 2ol wrh kg W74

s718 wEE S ARt Aade] JhEEd e W27}
AL FAH 2= Heto] 237} S 0], ol 7t

73] F7kEo] Amrt WdEe] AlsE T

7)ol ot w4 AL v AP T Ba
gt AUA| & 7|22 B IFABNA +E L o) Fdsl=
4 2 FolM Hzkg A el dojul =, o] 2
S B4 A RTEH BFsfof D oA &4 o7
ool A7 A H7) A%t -8 B 4L v 2
o] Qeg 4= 3UrH27, 28].

R

AA71M We A3 9] A7 F ¥
F (mohE V3 Ax ko
ot}

o710 A AlFlo] dA G Ao |Z IAZE] A

e A& AA R a9 Ge "y A WE4E (strain energy
release rate), tearing energgz < (work of adhesion)®E+=
v}z ol A (fracture energyfe-o-2 LA ok, By vl
o3k ole} e oUA] Z7)= TR AdAe] EH A
A Aol AW oJg B4y, AHY, +¢ F F59
JAE, 2aL HFE9 ols AAEr &
A ATH27].

A BAd ulet B2 IS e V1A AW =
< tearing energy, &, Fig. & JERNQITH 28 & &

AR o] 3L, N;&= Avogadro
23] AdE AMEL THH

ru[o

37 e

FE:

s 1:
AAEE S

€



142

60

544

484

424

G, Wm']

364

30

T T T T T

0 1 2 3 4 5
Current intensity [A]

Fig. 6. Tearing energyQc) of the carbon black/rubber com-
posites studied.
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