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Abstraction Reaction of Hydrogenated Diamond Surface with Benzoy! Peroxide asa Radical I nitiator
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Abstraction reaction of hydrogen atoms on a hydrogenated diamond surface was performed with benzoy! peroxide. In
this study, we used the various solvents, such as toluene, acetonitrile, tetrahydrofuran (THF), N, N-dimethylformamide
(DMF), cyclohexane, and n-hexane, and confirmed that (1 the radical species generated from the benzoyl peroxide ex-
tract the hydrogen atoms on the diamond surface, (2 the reaction rate for the abstraction of the hydrogen atoms from the
diamond surface depends on the kinds of solvents, [3 the species of the functiona groups produced in the radical reac-
tion isindependent of the solvents except for acetonitrile. In order to investigate the abstraction reaction of the hydrogen
atoms on the diamond surface with benzoyl peroxide, experiments to determine the dependences of the hydrogen ab-
struction on the amount of added benzoy! peroxide and on the reaction time were conducted in toluene. The intensity ra-
tio of the peak assigned to the C-H bond to that assigned to the two-phonon peak (Ic+0 lwo-ponon) Was calculated to dis-

cussed the abstraction reaction quantitatively. The reaction rate was estimated from the . lwo-phonon ValUES.
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Fig. 1 Reaction apparatus used in this study.
(8), toluene suspension; (b), il bath.

600 nm

Fig.2 SEM image of the hydrogenated diamond powder
used in this study.
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Fig. 3 IR spectrum for the hydrogenated diamond powder

used in this study.
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Fig. 4 IR spectrafor the diamond powders treated with ben-

zoy! peroxide in various solvents.

Tablel The lcnl lwopmonn Values of the IR spectra for the diamond powder

treated in various solvents.

Toluene Acetonitrile  THF DMF Cyclohexane n-hexane

I c-H lwo-phonon 4.8 5

14 7 4.3 32
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Fig.5 IR spectrafor the diamond powders treated with benzoyl peroxidein toluene.

(A); the amount of the added benzoy! peroxide is 0.001 g. (B); the amount of the added benzoyl peroxide is 0.05 g. (a);
reaction timelJ O min; (b); reaction timell 5 min; (c); reaction timel] 15 min; (d); reaction timel] 30 min; (e); reaction
timeld 60 min; (f); reaction timed 120 min.
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Fig. 6 Treatment time dependence of the lc.nl | wopronon VAlUE.
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Table2 Thevaluesof the coefficients for the reaction in toluene.

The amount of the added benzoy! peroxide [g]

logk' k' [min“Y] n

0.001
0.05

5.62
2.81

0724 5.75x 10”8
0290 1.25x 10°°

log (-rp / min'1)

Fig.7 Theplotsof log Ca vs. log(C ra).
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