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Comprehensive Experimental Design for the Green Flow
Electrochemical Synthesis of Calcium Gluconate

Liu Yuxuan, Zai Jiantao, Li Wenjing, Yang Menghan, Liu Xuejiao~

(School of Chemistry and Chemical Engineering, Shanghai Jiao Tong University, Shanghai, 200240)

Abstract To deepen the integration of green chemistry principles into undergraduate laboratory education and
cultivate students’ interdisciplinary comprehensive abilities and innovative research thinking, a comprehensive
inquiry-based experiment was designed focusing on the indirect flow electrosynthesis of calcium gluconate. Using
glucose as the raw material, acid-thermally modified graphite felt as a bifunctional electrode, and a membrane-free
flow reactor, one-step synthesis of calcium gluconate was achieved. The experimental content encompasses electrode
modification, reactor construction, constant-current electrolysis, product separation, and infrared spectroscopy
characterization. Teaching practice demonstrates that this experiment effectively transforms scientific research
achievements into pedagogical projects. By guiding students to explore key scientific questions such as pH regulation
and membrane-free design, students not only master various modern analytical techniques but also internalize green
chemistry concepts. The experiment significantly enhances students’ innovative thinking and comprehensive ability to
solve complex problems, providing valuable reference for experimental teaching reform in chemistry.
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