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Mechanism of trace moisture effect on thermal decomposition
characteristics of C,F,N/CO,/O, gas mixture

SONG Sigqi', TAO Jiagui', ZHAO Heng', ZHU Jinwei', CHU Yitian?, XIAO Feng’, YE Fanchao®’

(1. State Grid Jiangsu Electric Power Research Institute, Nanjing 211103, China;
2. Hubei Engineering Research Center for Safety Monitoring of New Energy and Power Grid Equipment,
Hubei University of Technology, Wuhan 430068, China)

Abstract: The C,F.N/CO,/O, ternary gas mixture exhibits excellent environmental friendliness and insulation performance,
but there is still a lack of research on the stability of C,F,N/CO,/O, under trace moisture conditions during long-term
operation of equipment. In this study, thermal decomposition experiments of C,F,N/CO,/O, were conducted at different trace
moisture concentrations. At the same time, reactive molecular dynamics simulations based on the ReaxFF force field were
employed to explore the influence of moisture on the thermal decomposition characteristics of C,F,N/CO,/O, from a
microscopic perspective, and the correlation mechanisms between decomposition products and trace moisture was analyzed.
The results show that the main thermal decomposition products of the gas mixture are CF,, C,F;, C;F,, C,F,, and CHF;. The
increase of trace moisture concentration promotes the decomposition of C,F,N, leading to an increase in the concentration of
decomposition products. However, when the trace moisture concentration further increases, the reaction pathways for
generating the main decomposition products are inhibited. This inhibition leads to a downward trend in the concentrations of
the main decomposition products, and promotes the formation of more secondary by-products and complex components,
causing a shift in the decomposition pathways of the system.

Key words: C,F,N/CO,/O,; trace moisture; thermal decomposition; eco-friendly insulation gas; molecular dynamics
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Fig.1 Experimental platform for gas thermal decomposition
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