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Indirect Electrosynthesis of Benzaldehyde from Toluene Using a
Mediate Couple V>*/V* Part( | ) Oxidation of Tolueneinto
Benzaldehyde by V**" in Acidic Solutions
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(Chemical Engineering Department of Xiangtan Polytechnic University, Hunan Xiangtan 411201)

Abstract Toluene is oxidized into benzaldehyde by V* in acidic solutions. Effects of H,SO,
concentrations, molar ratios of V** to toluene, reaction temperature and time on the yield of benzaldehyde are
studied and discussed. Results show that for lower H,SO, concentrations where oxidation potentials of V°*
decrease, it will lead to low yields of benzaldehyde. However, when H,SO, concentrations are more than
11mol- L, the yidd of benzaldehyde decreases. Under the conditions that H,SO, concentration is 11mol-L,
molar ratio of V** to toluene is 1:11, reaction temperature is 80°C and reaction time is 180 min, the yield of
benzal dehyde reaches to 71.32%. It is indicated from kinetic research of the reaction that apparent reaction
order of oxidation of toluene by V** into benzaldehydeis 1.
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Fig.l Factors affecting theyield of benzaldehyde. (a) T=353K, molar ratio of toluene to V** ion=11:1, t=180mins. (b) C(H,S0,)=11mol- dr®,
molar ratio of toluene to V= ion=11:1, t=180mins. (c) C(H,S0,)=11mol- dm?, T=353K, t=180mins. (d) C(H,S0,)=11mol- dm?®, T=353K, molar
ratio of tolueneto V* ion=11:1,
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Fig.2 Relationships of C(V*")/moal- dm® with reaction time. C(H,SO,)/mol- dm®*=11 and n(toluene):n(V*")=11:1
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