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Abstract

The discovery of oxygen and the establishment of the oxidation theory represent a milestone in the
transformation of modern chemistry from qualitative description to quantitative empirical research.
The construction and strict control of a closed system serve as the fundamental methodological ba-
sis for overthrowing the phlogiston theory and establishing the law of conservation of mass and the
redox theory. Taking the scientific exploration processes of Scheele, Priestley, and Lavoisier as the
logical mainline, this paper systematically elucidates the masking effect of open systems on scientific
cognition, as well as the supporting role of closed systems in the formation of core chemical concepts
such as mass conservation, reaction mechanisms, and quantitative analysis. Furthermore, integrated
with the practical demands of current university chemistry teaching, this paper proposes a teaching
reform approach that takes the history of chemistry as the carrier, systems thinking as the core, and
scientific methodology as the guidance. It aims to assist students in establishing rigorous views of
thermodynamic systems and quantitative conservation, as well as developing logical reasoning skills,
so as to enhance the theoretical depth and educational value of university chemistry courses.
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Figure 1. Schematic of Lavoisier’s closed mercury calcination apparatus
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Figure 2. Schematic comparison of mass exchange for open and closed systems
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Figure 3. Framework for closed-system thinking linked to core concepts in university chemistry
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