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Abstract:
temperature. The concentrations of nitrobenzene and water in BMimBF, had complicated influence on the peak

Nitrobenzene was electroreduced to azobenzene in ionic liquid BMimBF,-H,O on Pt electrode at room

potential and peak current of cyclic voltammogram. The results from cyclic voltammetry and constant-potential
electrolysis experiments showed that the reaction was a two-molecule and three-step electrochemical process with 8
electrons transferred. In the reaction, anion radical arose in first step, 2 electrons were transferred in second step and
accompanied with coupling reaction of radicals, 2 electrons were transferred in third step, and azobenzene was

produced.
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Fig.1 Cyclic voltammograms of nitrobenzene in
BMimBF, and water
298 K, v=0.2 V+s7; 1) 0.28 mol - L' H,O+BMimBF,; 2) 0.28 mol-L"'!
H,0+0.6 mol L™ nitrobenzene+BMimBF, (-1.8 — 0 V); 3) 0.28
mol L™ H,0+0.6 mol L™ nitrobenzene+BMimBF, (-2.5 = 0 V)
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Table 1 The results of constant-potential electrolysis
of nitrobenzene

Potential ~ Residual of Product(%)

(V (vs Pt)) nitrobenzene(%) azobenzene azoxybenzene others

Yield(%)

-1.3 20 2 78 0 80
-1.9 2 36 11 1 98
-2.5 1 90 3 1 99
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Fig.2 Cyclic voltammograms of various
concentrations of nitrobenzene in BMimBF,

298 K, v=0.1 V+s7%; 1) 0.1 mol - L' nitrobenzene;

2) 0.3 mol - L™ nitrobenzene; 3) 0.6 mol - L™ nitrobenzene;
4) 1.25 mol - L™ nitrobenzene; 5) 2.5 mol - L™ nitrobenzene
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Table 2 The parameters of cyclic voltammograms of
nitrobenzene with various concentrations

C

(mol'fo,) EpiV ElV Ep/V EpolV LalpA Lu/pA Lo/uA Lo/pA
010 -156 -148 —2.03 -1.72 020 0.14 045 0.3
0.30 -1.53 -1.44 -2.06 -1.67 0.58 039 1.11 0.66

0.60 -1.51 -141 -2.09 -1.64 113 083 1.89 1.33
125 -1.45 -133 =213 -1.66 2.08 155 3.08 0.90
250 -1.38 -1.21 -2.14 -1.65 3.69 3.10 3.84 0.50
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Fig.3 The influence of concentration of nitrobenzene on the first peak of cyclic voltagrams in BMimBF,
dot: experimental data, solid line: simulation curve; insert 1: E} —cy, insert 2: AE;,—cx
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Fig.5 Cyclic voltammograms of nitrobenzene in
various ratios of BMimBF, and water
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Table 3 The parameters of cyclic voltammograms of

nitrobenzene in various ratios of BMimBF, and water

-
(molt{L") Epi/V EiV EpfV EnfV LalpA La/pA LofuA Lo/pA
0  -151 -142 —206 -1.64 113 083 189 133

028 -149 -140 -2.02 -1.63 126 115 197 142
278 -144 -133 -197 -1.61 193 181 209 1.56
417 -140 -128 -1.87 -1.54 217 182 254 0.67

6.11 -1.20 -1.08 - - 2.67 201 - -
10.00 -1.14 -1.02 - - 299 1.52 - -
16.67 -1.13 099 - - 2.68 0.72 - -
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