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Application of Inquiry-Based Teaching in the Course "Environmental
Engineering Experiments” — Kinetics of Azo Dye Degradation by Activated
Persulfate

Cao Tianchi’, Cai Jinmei
College of Environmental Science and Engineering, Nankai University, Tianjin 300350

Abstract : This paper discusses the application and effectiveness of inquiry—based teaching in the course of
"Environmental Engineering Experiment" based on the experiment of "activating persulfate degradation
of azo dyes". As a key means of modern water treatment, advanced oxidation technology plays a
fundamental role in removing refractory organic matter, improving effluent quality, and promoting water
resource reuse. In this study, a reaction system with persulfate as oxidant and magnetite as activator
was constructed, and students were guided to put forward hypotheses around the "reaction series
and rate control factors", and completed the experimental design and implementation. The changes
of absorbance with time were monitored by UV-Vis spectrophotometry, and the apparent first—order
kinetic rate constants were fitted, and the effects of oxidant and activator dosage on the degradation
rate of methyl orange were compared. Teaching practice shows that while students master the
principle of persulfate activation and experimental skills, their experimental design, data processing
and mechanism analysis abilities are significantly improved. On the basis of following the principles
of safety and green chemistry, its scientific inquiry and teamwork ability have also been significantly
enhanced. This study provides a generalizable implementation case and path reference for the
"problem—driven—evidence verification" teaching of environmental engineering experimental courses.

Keywords : environmental engineering experiments; inquiry-based teaching; persulfate activation; azo
dyes; reaction kinetics
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Fig. 1 Degradation kinetics of azo dye (AO7) in the activated persulfate system under different

catalyst dosages (0.2, 0.5, and 1.0 g/L), expressed as C/C, versus reaction time.
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Fig. 2 Pseudo—first—order kinetic fitting of the degradation process of azo dye (AO7)
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