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()2 Nz C( )2 Xe ()2 /Nz C( )2 /NZ ()2 /Xe C( )2 /Xe
PI- A(UBE)! 3.14X107° 4.46X10°% 1.27X107* 6.61X10°7 7.0 28 48 192
PI-F(UBE)' 3.13X107°  4.75X107% 9.59X107° 4.89X1077 6.6 20 64 196
PS{(Prism)* 2.21X107°  4,20X107% 9.94X107° 6.10X107° 5.3 24 4 16
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Fig. 6 Oxygen permeability dependence on temperature and pressure for PI- A membrane
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Fig. 8 Carbon dioxide permeability dependence on temperature and pressure for PI- A membrane
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Fig. 9 Xenon permeability dependence on temperature and pressure for PI- A membrane
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Fig. 10 O, /N, selectivity dependence on temperature and pressure for PI- A membrane
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Fig. 11 O, /Xe selectivity dependence on temperature and pressure for PI- A membrane
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Research on the performance of gas separation membrane materials
in separating xenon from air

CHEN Zhanying', LIU Shujiang', CHANG Yinzhong',

SHENG Yuqiang', WANG Jianlong®, HEI Dongwei®
(1. CTBT Beijing National Data Centre and Radionuclide L.aboratory, Beijing 100085, China;
2. Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China;
3. Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract; Atmospheric radioxenon monitoring is of great significance for nuclear test ban verification.
Taking the separation and concentration of xenon from air as the application background, this paper tested
the permeabilities of Ny, O,, CO, and Xe in various membrane materials, and the separation performances
for the gases were compared. The effects of temperature and pressure on the gases permeation and
separation were investigated. The results show that among the three types of materials, namely polyimide
(PD, polyphenylene ether (PPO) and polysulfone (PSf), PI has a significantly better xenon separation
performance than the other two types of materials; the influences of temperature and pressure changes on
the xenon separation performance are both not obvious. The above research work is of great significance
for the practical application of gas separation membranes in separating xenon from air.

Key words: gas separation membrane; radioxenon; permeation performance; separation performance
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HCO; . The effect of salt separation in the pilot test of mixed salt solution is obvious. SO% is efficiently
intercepted, and HCO; shows a negative interception state. In the salt separation test of printing and
dyeing wastewater, the rejection rate of nanofiltration device to SO}~ can reach 97. 58 %, the rejection rate
of HCO; can reach—57. 07%, and the separation degree can reach 220. The salt separation effect is
remarkable. The obtained solid sodium carbonate and sodium sulfate were reused to dye the cloth, and the
color difference of the dyed cloth was less than 1. Nanofiltration membrane technology shows feasibility in
the treatment of printing and dyeing wastewater and salt resource recovery, but further optimization and
in-depth exploration of process operation parameters are still needed.

Key words: nanofiltration; salt separation; sodium carbonate; sodium sulfate; reuse dyed cloth



