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Development of an immersive virtual chemistry experiment system
based on VR technology

CHEN Chen

(School of Intelligent Manufacturing, Wuhan University of Bioengineering, Wuhan 430415, China)

Abstract; To address the problems of high risk, long reaction time, and the difficulty of directly observing microscopic phenomena
in traditional chemistry experiments, this study proposes an immersive virtual chemistry simulation system based on virtual reality
technology. The system is developed using the Unity engine, with 3ds Max for 3D modeling, HTC Vive as the hardware platform,
and VRTK for interaction design. Learners can perform virtual experimental operations through controller — based interactions,
thereby obtaining a safe and intuitive experimental experience. A questionnaire survey was conducted to statistically analyze
evaluation indicators and to compare learners’ experiences between controller interaction and gesture interaction. The results show
that controller interaction demonstrates stronger practicality and higher willingness for continued use. The system provides learners
with flexible and engaging learning resources, creating a learning environment that is both experiential and inquiry —based. The
findings offer valuable insights for the selection and optimization of interaction methods in immersive virtual simulation experiments.
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Fig. 2 System development process
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Fig. 3 Constructed three—dimensional model
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Fig. 4 Reaction of carbon and oxygen
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Fig. 5 Charcoal reduction of copper oxide
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Fig. 6 Experimental interaction interface
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Fig. 8 Viewing the three—dimensional model of microstructure
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Fig. 9 Assembly of experimental apparatus
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Fig. 10 Experimental operation diagram
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