Elastomer
Vol. 37, No. 2, pp 99~106 (2002)

ST -EHGH YL G, 6. A4 BAAXO M}
JI=EATSY DIXI= BY

b £ R' = 7] £ M. Zaborski* - L. Slusarski*
FTHHATY HoaA AT
*Institute of Polymers, Technical University of Lodz

(2002'd 1% 10¥ A4, 20029 1€ 30% <3, 20024 2€¥ 18% A4)

Filler-Elastomer Interactions. 6. Influence of Oxygen Plasma
Treatment on Surface Properties of Carbon Blacks

Soo-Jin Park!, Ki-Sook Cho, M. Zaborski*, L. Slusarski*
Advanced Materials Division, Korea Research Institute of Chemical Technology,
P.O. Box 107, Yusong, Taejon 305-600, Korea
*Institute of Polymers, Technical University of Lodz, Lodz 90-924, Poland
(Received Jenuary 10, 2002, Revised January 30, 2002, Accepted February 18, 2002)
R & Al At Zezet Ao o3 st g FASYH FHEEA/IE B
g9 71A1= 74] %*3011 et mEEGTh AaEetzvte] ilshhge] oF FHREY FTHE
2 ZEAz-d7] AE}AS, 18] X-ray photo-electron spectroscopy (XPS)E E3te] &
ohigton] Fhpue zPr 2gAEe AAH E4E DA Guo)E SHee] DR
¥ AgAsery Fohxv 4o o8 ARRY EW) AZEA, SHl=8A7], BE, 7
E2Rd7I9 e FAE Fhdte SATRSVIEC] Ezel AHeAlzte] el wet St
= A% vEiglon], ARed gy s i 57l AT NBRA L 4
s4g0R Us) HRBAS DAl AW AFel Frisel ARLAIT BAAEY 7]
AH AFEARI tearing energy?t E713F A& AT 5 ek

ABSTRACT : In this work, the surface properties and mechanical interfacial properties of the carbon blacks
treated by oxygen plasma were investigated. The surface properties of carbon black by oxidation process
of oxygen plasma were studied in acid-base surface value, zeta potential, and X-ray photoelectron
spectroscopy (XPS). And their mechanical interfacial properties of the carbon black/rubber composites were
evaluated by the composite tearing energy (Gpc). As a result, it was found that the introduction rate of
oxygen-containing polar functional groups, such as carboxyl, hydroxyl, lactone, and carbonyl groups, onto
the carbon black surfaces was increased by increasing the plasma treatment time. It revealed that the polar
rubber, such as acrylonitrile butadiene rubber (NBR), showed relatively a high degree of interaction with
oxygen-containing functional groups of the carbon black surfaces, resulting in improving the tearing energy
(Guc) of the carbon black/acrlyonitrile butadiene rubber composites.
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Figure 1. Schematic diagram of radio frequency plasma
treatment apparatus (a) sample (carbon black), (b) radio
frequency generator, (c) vibrator.

Table 1. Experimental Condition of Plasma Surface
Treatments for Carbon Blacks.

Weight of Samples 10 g
Frequency 13.56 MHz
Power 60 W
Pressure 0.1 kPa
Time 0 to 30 min

Table 2. Compounding Formulations
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Table 3. Results of pH and Acid-Base Values of The
Carbon Black Treated by Oxygen Plasma Studied.

acid value base value

pH (megle) _ (megg)
CB-0 6.39 1200 300
CB-5 6.00 1500 400
CB-10 5.05 1900 700
CB-20 474 2200 700
CB-30 6.34 1400 600
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Figure 2. Zeta potential and ion mobility of the carbon
blacks studied.
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Figure 3. XPS survey scan spectrum of the carbon
blacks studied.

Table 4. Results of The O15/C;s Ratio of The Carbon
Black Treated by Oxygen Plasma Studied.

CB-0 CB-5 CB-10 CB-20 CB-30

OI S/C IS
ratio [%)]

3.96 4.19 5.11 5.31 4.08
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Figure 4. High resolution Cis ESCA spectra of the oxygen plasma treated carbon blacks with plasma treatment time ;
(a) CB-0, (b) CB-5, (c) CB-10, (d) CB-20, (¢) CB-30
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