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ABSTRACT : Chemical and physical changes and the contents of functional groups in the carbon black
surface after the ozone treatment was investigated using elemental analysis, pH, tint strength, DBP, N,SA,
IA, and acid-base reaction. As the treatment time was increased, surface structure, particle size and surface
area of carbon black did not change, while surface oxygen contents increased, and pH decreased and
then saturated after 1~2 hour. The contents of carboxylic, lactone, hydroxyl, and carbonyl groups were
analyzed with four bases such as NaHCO;, Na;CO;, NaOH, and NaOC;Hs. Before oxidation, the carbonyl
group was dominantly present on the surface, but by increasing the treatment time, the contents of the
carboxylic and carbony! groups increased to a saturated level after 1~2 hour. Before and after the oxidation,
the lactone and hydroxyl groups were nearly absent. These results showed that the reaction mechanism
of carbon black and ozone is similar to that of ethylene and ozone. Weight of oxidized carbon black
was increased after treating AIBN, while free radical was slightly decreased by ESR analysis. When
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carbon black was treated with organic compounds containing mercapto- groups, the results of ESR showed
that free radical peak intensity was almost diminished compared to original carbon black.

Keywords : carbon black, ozone, oxidation, functional group analysis, free radical.
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Table 1. The elemental analysis data of oxidized
carbon black
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Ozone Treatment Time (hour)

Figure 1. The pH changes with ozone treatment of
carbon black (N-330).
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Table 2. The colloidal properties before and after

ozone oxidation of carbon black (N-330)

1A
(mg/g)

84.0
48.3

DRBP
(ml/100g)

111.0
1159

N,SA
(m’/g)
77
77.4

tint
strength

TEew
F Utk
SO ERE 2 B9 YA A
&3 4 Qi) Table 2014 BE nigl o)
Arg}l A3}t %, DBP9} tint strengths A H
37} gtk olRorHE 2E 2dle FH FIEB
£ Fx9 44 FZnddle A9 ®sb (e
Roz A=A

IAE oF 40 % ZHAETh 1A
ETET B9 Mgl Jgs
28715 oF FHetn e HE
A7} A ZAF ol 29
FE JQoih 1A F3 A 7H
AlE &) Kig} Bhe-&
o 2X 1A7} Atk

Ax TA9] Zae
o

A P 2
Tint strength®]

=

o N

=
T

i)

[e]

i
¢
S
v
ol
0%

o
[

2

>

F

[ R=N

e
)

o
N ooy e

a3

rDJﬁﬁ
fo | o
0 g B
St

ox

-

4871
or AN FHIY
E-4do)th Table 204 B
& A = 2F A

o [

U

wa o] Wishe 719 glne Ae FAY <+ Utk

7HE 49 50T ol RS W, AF
718o] Aol ot FAog AFe FE dHAJe]
dojut AlE W7ol SUlsbAY, e 49 Tl
Az s &80l FEH JEidta B3
oup Akt o)) W, B 4¥ AnEe L
Axe) eE A7t FhEEHS 284 Wl 7
9 JFE vAA deve AE BoErh

o]

ol

2. EEl &87| FY
oF N8 F AR 29 ¥ A9 28719 W

Al 2B #4079 A3Z, 2005

O 37 e o]
- FFe] - FAR
0.40 T T T
- N
0.3s
A/A —m—NaHCO
0.30 ——Na,co =
—®—NaOH
o> 0.25 o A —&—NaOC H, ]
o
) s ————§
e
£ 0.15 o 4
e.«o} e
0.05 o 4 g
0.00 o -
—_—

od

Oxidation Time (hour)

Figure 2. Variations of the surface functional groups
with ozone treatment of carbon black (N-330).
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Figure 3. Variations of the pH value of pelletized carbon
black (N-234) with the ozone treatment time.
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Figure 5. The ESR spectra of the surface modified
carbon black.
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Scheme 1. A proposed ozone oxidation mechanism by
Mawhinney.
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