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Abstract — The benzene oxidation dissolved in sulfuric acid was investigated at a glassy carbon(GC) electrode by recording

cyclic voltammograms and chronoamperograms to see its electrochemical behavior with changes of several parameters. Some

of the results were compared with those at Pt electrode and a probable mechanism for benzene oxidation at GC electrode was
suggested. Benzene was observed to be oxidized at first into benzoquinone by some active oxygen adsorbed on GC electrode in
the oxygen evolution region. The glassy carbon electrode has been proposed to be suitable to produce selectively benzo-
quinone or hydroquinone from benzene solution. The applied potential for benzene oxidation had to be less than 2.1 volt vs.

RHE to prevent electrode damage due to corrosion in a long operation. The benzene oxidation mechanism and its products

were confirmed to depend on the electrode to be used.
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Fig. 1. Cyclic voltammograms of benzene oxidation and its background
at GC electrode with different applied potential range.
(Scan rate : 100 mV/sec)
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Fig. 2. Effect of maximum potential applied on benzene oxidation at
GC electrode.
(Scan rate : 100 mV/sec)

9 Hpositive)] WFOZ = 20 T= 22 V7R E= AL
Ak B AFe ZA F7FEL 07 VoM 5 2 gdvkle] =a
3 S7HT ofm) Ak WARQeA WAl §43} background &Y
X e AR MRS B £ ) o)y Ao
GC HAFolA wiAle] d8he Ao Abh WAt ojudt o7 )
5 YAFRE Aeoltk o9 YL £ O AAE] B3] Yo
FA A B9 FFgel F o 423 Hste 48457} Fig 2o o
Bt ok FEEe] FA} A9 W9t Erlges = A4 0 A
7t ADSE 07 VA 23] 2 89 AF ulo] Fak =als)x]
BN O 2717 S #ES S Yok A2 9Ed 9a 439
HA2e] B3 =) oJshd 4Fa H2v)t BAEE BIF 243
o e FAAF) FHL A 2 FAESE (surface oxide) ==
o &2 "9 gitke Zlo] WA vl gIthi10-15). o] A2 ¥W
A F2E 84 i AIRH FAEEE g9 pHS}= T3
Aoz 4R glon, o9 Y3} AL ojw) WIFH TFH=
A9 #de] adxy A Yok Yamanaka 58 ol 792k
ot wiAle] A3l2RE WAEE hydroquinoned] A7) 7o o3t
7HaE AR vk Slrh(3, 4,13, 15]. oS Y@e] BH Azl 24
skl £ w Fig. 13} 29] 07V 2HoM Uehbs Hel & cathodic
peak A WX AT wel) F2E S| o)a) A
L 27E 289 benzoquinone®] THA] hydroquinone©® 2 #hlsjo} 1} .
Ehbe ZOIE anodic peak ©] hydroguinoneo] benzoquinone . &
ALrslEe] Yehbe melo =z 7zt hydroquinone®] 4¥3}9} ben-
zoquinone?] #gel] o3 AYL F=8 5 QuATH3, 4]. Hydroqui-
none¥} Benzoquinone A}o|9) Atsl/EhY WS- 277} 7} wks.om
3 2ol BEE £ qlon, oy A= Fig.29] 23} 3
S Aoe S A AAFL B 5

CeH,Or+2H"+2e™ 2 CH,OH), E°=0.6992V vs. SHE (1)

Fig 3915 <8 4} 4987 394 ¢85 24} 359 ne
WA 8o Fol 23E AR AA et Qe o] Azt
GC A5 ERie doke WAls] syl T ko] Aol uhy
e sk W7 9ee BHAoE Felshe o). A
) Wz FA) o}y AF mHe Aawe] glo] 07V 2o
olTd Jlw YeRix 98e BAY. Zeh} 1721V el
A Felo] Akt WA AGL AU ¥, S(negative)e] oz
FAEE A9 07V ZAHoIN B9 7RIS HolT 2 WA 3k Za}




GC 23
20
18 F
16 |
14 F
12 +
E 10F
€ 8F 3rd - 5th cycles
g 8t Background 2nd cycle
O af 1 st cycle
2 F
° F
2F
4F . ‘ ) ) . . . , . .

0.0 2 4 6 8 1.0 12 14 22

Potential (V vs. RHE)
Fig. 3. Cyclic voltammograms of benzene oxidation at GC electrode at
different cycles.
(Scan rate : 200 mV/sec)
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Fig. 4. Cyclic voltammograms of benzene oxidation and its background
at GC electrode at different rotating speeds.
(Scan rate : 100 mV/sec)

wigle] kst 383
1B6F ¢
14F 3
12 —gz
1w0fe|
< 8F \ \ 200 mVisec
£ 4 6 8 10 12 14 18/,100mVisec
:é: 6t V72 (mVisec)®® 50 mVisec
g 4 20 mV/isec
3
o 2t
OF asss s
77
o N
4t dotted line : 200 mV/sec in background electrolyte
Py . L ) . A . . e 1 :
00 02 04 06 08 10 12 14 16 18 20 22

Potential (V vs. RHE)
Fig. 5. Cyclic voltammograms of benzene oxidation and its background
at GC electrode for different scan rates.
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Fig. 6. Chronoamperograms of benzene oxidation and its background at
GC electrode at several applied potentials.
(Rotating speed : 3,500 rpm)
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Fig. 8. Effects of electrolysis time at 2.1V on cyclic voltammogram at GC
electrode in benzene-containing electrolyte and of adding 0.02 M
benzoquinone solution to the electrolyte solution after electrolysis
at 2.1V for 5.1 hours.
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Fig. 9. Effect of scan rate on cyclic voltammogram at GC electrode after
electrolysis at 2.1V for 5.1 hours in benzene containing solution.
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Fig. 10. Cyclic voltammograms of benzene oxidation and its background
at GC and Pt electrodes.
(Scan rate : 100 mV/sec)
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