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DFT Study on Raman Spectra of Characteristic Decomposition Products of SF,

ZHANG Kai', ZHU Shiping', WANG Qian’, LONG Yingkai’, TANG Chao', LI Xueming’
(1. College of engineering and technology, Southwest University, Chongqing 400715
2. Chongqing Electric Power Corporation Research Institute, Chongqing 401123

3. College of chemistry and chemical engineering. Chongqing University, Chongqing 400044, China)
Abstract: [Purposes]In order to promote the development of Raman spectra detection technology in SF; decomposition products.
[ Methods | The geometry of H,S, CF,, and SF, molecular were optimized with DFT-B3LYP method at the level of 6-31G (2d f, p),
the Raman frequency and intensity at room temperature 298.15 K were calculated after optimization. and the same things had been
done for SO, and CO at the level of 6-311G (3df, 2p), afterwards the calculated Raman frequencies were compared with the
measured Raman frequencies of the NIST. Finally, the linear regression was used to study the correlation between the calculated
values and the measured values of NIST. [ Findings ] These results were shown as fellow, there was no virtual frequency after the
geometry optimization, the calculated values of bond lengths and bond angles had a very small difference compared with those
reported in the literature. The correlation between the calculated values and the measured values was well, the R* values of the two
groups were 0.999 7 and 0.999 8 respectively. The characteristic peaks of SF,, SO,, H,S, CO, and CF, were 794.10, 1 365.62,
1 257.54, 2 160.52, and 415.07 cm ' respectively, they were consistent with their NIST measured values. [ Conclusions JAs is shown
that the Raman spectra of the SF, decomposition products calculated by the DFT theory of B3LYP functional is reliable, and these
results provide a powerful reference for quantitative detection of SF;decomposition products based on Raman spectra.

Keywords: SF;; decomposition products; DFT; Raman spectra
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