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Application of “Teaching One, Practicing Two, and Testing Three” in
Organic Chemistry Laboratory Course: Taking Preparation of
Benzoic Acid as an Example

LIU Shuo ZHAI Yu-Ping HAN Jie’
(College of Chemistry, Nankai University, Tianjin 300071, P. R. China)

Abstract: The preparation of benzoic acid through the oxidation of toluene by KMnO,was improved upon
microwave irradiation in the presence of benzyl triethylammonium chloride. The reaction conditions such
as microwave power, reaction temperature, reaction time, the molar ratio of reactants, and the dosage of
catalyst were investigated. The results showed that the optimal reaction conditions were as follows:
irradiation time 40 min, microwave power 80 W, reaction temperature 80 °C, 0.2 equivalent of catalyst for
toluene, and the molar ratio of KMnO, to toluene to be 4.5 : 1. Compared with the traditional heating method,
the microwave radiation shortened reaction time, and improved reaction efficiency up to 72.5% yield.
Additionally, the preparation of benzoic acid was taken as an example to illustrate the application of the new
method, namely, “teaching one, practicing two, and testing three” in organic chemistry laboratory course.
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