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The surface modification of carbon microcoil (CMC) was modified to improve dispersibility

in some organic solvents. The CMC having
oxidized group such as carbonyl and hydroxyl
group was prepared by the reaction of CMC with
oxygen gas. Surface modification of the
oxidized CMC was performed by two methods.
One is the introduction of long alkyl chains onto
the CMC surface with amido bonding, and
another one is the introduction of PMMA chain
after modification of the surface with
3-metylacryloxypropylsilane (3MPS). Modified
CMC surfaces were analyzed by FT-IR and ESCA
measurement. The dispersibility of the
modified CMC in solvent was studied using UV
spectra measurement at 750nm wave length.
Although improvement of sispersibility of
oxidized CMC to hydrophilic solvent such as
tetrahydrofuran was not achieved by PMMA
modification after 3MPS treatment. High
dispersibility to hexane was improved by
introducing long alkyl chains onto oxidized CMC
surface.
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Scheme 2 Modification of CMC with octacecylamine
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Figure 1. TD/DTA curves of the carbon
coils. (a) As-grown, (b) as-oxidized (30
min at 770°C, O,=5 sccm, Ar=50 sccm.
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Figure 2. Effect of the reaction time on the
STWL of the as-grown carbon coils (reaction
temperature:770°C).
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Table 1. Effect of the reaction time of the
as-grown carbon coils oxida tion-treated
on the O1s/Cls ratio, SSA and STWL.

Sample* Reaction time”  Ol1s/Cls  SSA STWL
(min) (at.%) m*/g)  (°C)
Oxidation 1 60 10.5 333 493
Condition2 180 9.7 196 511
VGCF* 4.6 14.3 624

* Oxidation conditions: temperature=770°C, time=30 min, O,
flow-rate=5 cm’/min.

® Preparation time of the as-grown carbon coils.

© Supplied by Syowa Denko (Tokyo, Japan, as-received).
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Figure 3. Curve fitting of the Raman
spectrum of the as-grown carbon
coils
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spectra of the as-grown carbon coils

Table 2. Effect of the reaction time, the heat treatment in Ar and the characteristics of the Raman

_Sample T Tyr® G-band D-band R-value®
(min) (min) Peak-top FWHM Peak-top FWHM
m™") (em™) (cm™") em™)
As-grown 1 60 - 1604 87 1348 192 2.25
Carbon 2 60 120 1595 90 1354 190 2.18
Coils 3 150 - 1596 85 1348 161 215
4 150 120 1593 86 1350 173 222
VGCF* - - 1581 234 1364 40.9 0.20
VGCF® - - 1583 82 1358 174 2.15
Graphite’ - - 1587 25.1 1359 39.7 0.69

* Reaction time of the as-grown carbon coils.

¢ Area intensity ratio of D-band to G-band.
¢ Supplied by Syowa Denko (as-received).
¢ Mixture of VGCF—Sample 1=1/250 (wt.%).

® Heat treatment time of the as-grown carbon coils at 770°C in Ar.

f Supplied by Katayama Chemicals (Osaka, Japan, as-received).
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Figure 4. Raman spectra of the oxidized
carbon coils. (1) Oxidation conditions of the
as-grown carbon coils: (a) 0O, flow
rate=5sccm, temperature=600°C, time=30min:
(b) O,=5sccm, 600°C, 90min; (c) O,=7.5 sccm,
700°C, 30min; (d) O,=5 sccm, 770°C, 30min;
(e) heat treatment (820°C, 60min) in Ar after
oxidation treatment of condition (a). (2)
Representative characteristics: €)]
O1s/Cls=11at.%; (b) and (c) O1s/C1s=3,5-4.5
at%.
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Figure 5. Effect of the S.P. value on
the dispersibility of as-grown CMC.
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Figure 6. Dispersibility to hexane of modified
CMC with octadecyl group. Oxidation time:
(a) 30min, (b) 120min
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Figure 7. Dispersibility to THF of
modified CMC with PMMA. Oxidation
time: (a) 30min, (b) 120min
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