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Fig.1 Infrared spectra (IR) on-line monitoring and analysis system.
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Fig.2 Typical infrared spectra of initial fluoride process.

x=1 ASEES XIS

Table 1 Infrared spectral analysis division.

ZLAN T IX BHGEHE /em™ i

Infrared analysis Wavenumber range Explanation

IHTIX 1 500~700 F R UF, 1 F A0 X

Analysis region 1 Mainly contains the frequency peak of UF

IHTIX 2 725-985 T EE MoF, FIFEAIE X e UO,F, LA X
Analysis region 2 Mainly contains the frequency peak of MoFgand UO,F,
SHTIX 3 3 650—4 250 EEE HF 48 HTIX

Analysis region 3

The main region of infrared analysis of HF
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Fig.3 Partial monitoring results of UF, (analysis region 1).
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Fig.7 Partial monitoring results of HF (analysis region 3).
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Application of infrared spectrometer on-line monitoring and analyzing method

in uranium fluoride volatility process

NIU Yongsheng SUN Lixin HU Congwei ZHANG Huangi DOU Qiang WU Guozhong LI Qingnuan
(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Jiading Campus, Shanghai 201800, China)

Abstract Background: High temperature fluoride volatility process (HFVP) is an important pyroprocessing
method for separating and recovering fissile material uranium from the spent fuel. Purpose: The goal of this work is
to establish an on-line measurement technique for gaseous products. Methods: We established this technique based
on infrared spectrometer in HFVP. Results: It was found that during the UF, fluoride volatility reaction process, in
addition to UFg, there were MoFs, UO,F, and HF formation. The possible source of those compounds was analyzed
according to their concentrations during the reaction process. Conclusion: The results in HFVP showed that infrared
spectroscopy may be expected to be used not only for on-line monitoring of the process, but also for optimizing the
process through on-line detecting MoF¢ from corrosion of structure material and UO,F, and HF from hydrolysis of
UFg.

Key words Pyroprocessing, Uranium fluoride volatility, Fourier Transform Infrared (FT-IR), On-line monitoring
and analysis
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