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Separation and Recovery of SFs Gas from N2/SFs Gas Mixtures by using a Polymer
Hollow Fiber Membranes
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Abstract : SFs (Sulfur hexafluoride) possesses high GWP (Global Warming Potential) as sepcified by the IPCC (Intergonvernmental
Panel of Climate Change). Recently, the recovery-separtion of SFe research area, including permeation properties studies using various
membrane’s materials and the practical operation of recovery-separtion using membrane of waste SF¢ gas is in the initial state. The
separation efficiency of a single SFs and waste SFs mixture was evaluated using a PSF (polysulfone), PC (tetra-bromo poly-
carbonate) and PI (polyimide) hollow fiber membranes. According to the results of single gases permeation properties, PI mem-
brane has the highest permselectivity of N, gas in N»/SF¢ gas. Under the condition of P=0.5 MPa, the highest concentration of
recovered SFs is 95.6 vol % in the separation experiment of SF¢/N, mixture gas by PC membrane. Under the operation pressure
of P=0.3 MPa at a fixed retentate flow rate fixed of 150 cc/min, the maximum recovery efficiency of SFg is up to 97.8% by PSF
membrane. From the results above, it is thought that the separation and recovery technique of SFs gas using membrane will be used
as the representative eco-technology in the SF¢ gas treatment in the future.
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Table 1. Characteristics of PSF, PC, Pl hollow fiber membrane

Effective surface area

Material OD(um) 1.D.(um) (cm?)
Polysulfone (PSF) 450 295 1,800
tetra-bromo
Polycarbonate (PC) 108 76 1,800
Polyimide(P!) 303 176 1,800

%5009

Fig. 1. The SEM images of Polymer Hollow Fiber membranes ((@) PSF membrane, (b) PC membrane, (c) Pl membrane).
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(a; Pressure gauge, b ; Flow meter, ¢; Moisture trap, d ; Heated oven,
e ; membrane module, f; Three way valve, g ;Gas chromatography)

Fig. 2. Schematic diagram of experimental apparatus,
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Table 2, Permeance and Permselectivity for Polymer hollow fiber membranes

membrane PSF PC P
TC) AP Permeance (GPU) Perrlnl Permeance (GPU) Perr.n. Permeance (GPU) Perr,n,
(MPa) N, SFe selectivity N, SFs selectivity N, SFe selectivity
03 48270 02044 23,615 56757 24103 2.3548 0.9740 0.0222 43874
05 53849 0.2494 21,591 6.0433 25015 24159 1.0149 0.0233 43 558
25 07 59714 0.2919 20,457 6.3079 25723 24522 1.0285 0.0248 41 472
09 6.3842 0.3291 19,399 6.5044 26086 24934 1.0519 0.0262 40,149
11 6.8341 0.3662 18.662 6.6137 2.6844 2.4638 1.0691 0.0275 38.876
03 6.8062 0.2004 33,963 6.1618 22797 27029 1.2692 0.0237 53.553
05 7.4957 0.2430 30.847 6.7829 23104 29358 1.4086 0.0246 57.260
35 07 8.2911 0.2856 29,030 70116 2.3626 29677 1.4674 0.0260 56.438
09 8.7873 03177 27659 7.2296 2.3996 3.0128 1.5199 0.0278 54 673
1.1 9.3019 0.3566 26,085 7.3564 2.4666 29824 1.6023 0.0298 53.768
03 8.8345 0.1975 44732 7.0601 2.1093 3.3471 1.8178 0.0259 70.185
05 10.0916 0.2391 42 207 7.6675 2.1604 3.5491 2.0448 0.0263 77.749
45 07 10,8337 02785 38.900 7.9492 2.2057 3.6039 2.1901 0.0280 78218
09 11.6050 03115 37.255 8.1720 22320 3.6613 2.3043 0.0295 78.112
11 12,2150 0.3466 35,242 82952 2.2971 36112 2.3803 0.0311 76,537
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retentate flow rate (a ; T=25C, AP=03 MPa, b ; T=
25T, AP=05 MPa)
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