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Abstract: This paper introduces an innovatively designed experimental setup that integrates the

reaction process, product property verification, and tail gas treatment to address the shortco-
mings of the traditional concentrated sulfuric acid and sucrose reaction, which typically invol-
ves high safety risks, limited observable phenomena, and a lack of real-world context. Constr-
ucted primarily from common materials such as used beverage bottles and syringes, the appa-
ratus offers significant advantages, including equipment accessibility, operational simplicity, m-
ulti-dimensional visibility of phenomena, and environmental sustainability. The dynamic visual-
ization of heat release is achieved through the deformation of beverage bottles, while a stepp-
ed centrifuge tube is employed to concurrently verify the diverse properties of SO., namely its
acidity, reducibility, oxidizability, and bleaching effect. Furthermore, by incorporating an effic-
ient tail gas absorption system, the setup ensures near-zero pollutant emissions. Suitable for g-
roup experiments and demonstrating high adaptability in both urban and rural educational se-
ttings, this design significantly enhances students' competencies in experimental inquiry, evide-
nce-based reasoning, and green chemistry awareness, thereby establishing an innovative parad-
igm for competency-oriented chemistry laboratory instruction.
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S SO, + 2H,S = 3S{ + 2H,0

(3) RAAbHE

SO, + 2NaOH —Na,S0, + H,0
CO, + 2NaOH —Na,CO; + H,0
H,S0, + 2NaOH — Na,SO, + 2H,0
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