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ABSTRACT : In this work, the effect of N, plasma treatment generated by radio-frequency was investigated
in acid-base surface values, ion adsorption characteristics, and surface free energies of carbon blacks. As
the results, it was clearly found that the obvious improvement of the treatment is in the London dispersive
component ( ys") of surface free energy of carbon blacks. Also both electron-acceptor ( ¥s™ ) and -donor
(ys ) parameters for the specific component ( y SSP) were also increased with increasing the treatment
time, resulting in increasing the surface functional groups of the carbon blacks studied, together with a
consequence of the increases of acidic and basic surface functional groups, ion exchange, zeta potential,
and ion mobility.
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Figure 1. Schematic diagram of radio frequency plasma

treatment apparatus (a) sample (carbon black), (b) radio
frequency generator, (c) vibrator.
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Table 1. Experimental Condition of Plasma Surface
Treatments for Carbon Blacks

Weight of samples 200mg

Frequency 13.56MHz

Power 30W

Pressure 0.1kPa

Time 0 to 20 min
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Figure 2. A sessile drop of liquid on carbon blacks.

Table 2. Surface Tension Components and Parameters
of Liquids, Measured at 20C

— -
YL
[ml/m’]

g
YL
[ml/m’]

Testing
liquids

YL YL YL
[mJ/m’} | [m¥/m’] [(mJ/m?]

255
0.0
47.0

72.8
50.8
48.0

21.8
50.8
29.0

51.0
0.38=0
19.0

255
0.0
1.92

Water
Diiodomethane

Ethylene glycol

Fuol FAFE oled FAF
£ g3 FASHE WI9E
Electronics Co. Ltd., ELS-3000)% ZA3}9Th
0.1mM NaCl £ 20mio] 0.001g2] 7IEEHE
FAZ H 283 289 Mt Aek A9
B3R

o3 1A
}2]  (Otsuka
ofu}

)=]
5
=

=

A
L.

ol

=
=

m

Axjlol we shEEde] ¥
A7) Fev) Wl o RHAFY
HEZL 24 AMEEte] EISATE &
AR A= Fig 20 vyERd ulel o] sessile drop
H (SEO300A)239— AFEEhe] 20+1C e L2z
oA FHEEHe ®WH AFAUE FAAS
ol HE7t AL A3 AHeE YL

2= diiodomethane, “L¥]3l ethylene glycol®] 37}4]

= =
ZF5

5 AMgEIgom, Table 200 Slol) i AR (F
o ¥W) B A4 AREY B4 &g e
ik
m Zz ¥ o
1. 2H dE

Fig. 3& N, 7} E97]004 S8}z WA



FHAGYA FEAE 4 Behan) Aeh AR BY S40 0NE 9P 97

500

Gy
o 400
@
£ N
o Acid value
@ 4
S 300
[
>
[
g 200+
2
% - .
100
< Base value

o
o 4
[=3

20
Time (min)

Figure 3. Results of acid-base values of the carbon
blacks studied.
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Figure 4. Results of ion exchange of the carbon blacks
studied (a) cation exchange, (b) anion exchange.
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Figure 5. Results of zeta potential and ion mobility of
the carbon blacks studied.

A7 7 Buhe) AE, et gule] HAS, 1
93 Us #7] oIFE (U - FSE=ADE 7

Z} vpepdic

Fig. 5 7428 29 AE H9 (£)9) o)
o= % (ion mobility)7} Ze}=v} FAX|T ] ule}
o3 WIS Rol=A ek gzoelth B A
3 A, THAE Al7le] Z/1R4) uet Ae A
99} 0] 2 olF &7} FUEE AL B £ Aok
£ g0 BiElo] e B Hye) dg
ol e =4 #e7I7t AYHAL, A F o]
o] FF Ho| AHer § me do= g
a7 WEos AgdEn? F JlEy ¥W 9
of EAiske Mg Folet] 93 Hdoz &4
e WRSE VH7 o3 Ao BR
Az olgo] BxsHA Hl wel Jehs @4
W&ot 53, Fig. 60 el ne} o] 71R2E

o]

Tl
L)

=
=

7

-

B 2Ew 367D A2E, 2001

o
o
A

> o
A% L
0.8
0.6
= 1
2
o
g 041 .
X
o []
=z 0.24 [
)
0.0 1 »
T

20 8
Zeta potential (mV)

T
-24 -22

Figure 6. Dependence of the zeta potential on the
cation exchange of the carbon blacks studied (R = 0.94).
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Table 3. Surface Tension Components and Parameters
of the Carbon Blacks Studied, Measured at 20C
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0 61.4 31.0 30.4 15.0 15.4
5 90.0 56.0 34.0 17.1 16.9
10 93.8 57.8 36.0 18.0 18.0
20 95.7 58.2 37.7 19.1 18.6
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