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Scheme 1 Molecular structure of Matrimid ® 5218
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Fig.1 Chematic diagram of spinning process for Fig.2 Dual-layer spinneret design
dual-layer hollow fiber membranes (A) Structure of dual-layer spinneret;

(B) profile of dual-layer spinneret.
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Table 1 Spinning conditions of dual-layer hollow fiber membranes

Parameter Value
Mass fraction of outer dope composition( Matrimid ® 5218/NMP/THF) ( % ) 26.2:29.2:24.6
Outer dope flow rate/(mL + min~!) 0.2
Mass fraction of inner dope composition( PS{/NMP) (% ) 30:70
Inner dope flow rate/(mL + min~") 0.8
Mass fraction of bore fluid composition( NMP/water) (% ) 95:5
Bore fluid flow rate/(mL -+ min ~!) 0.3
Spinneret temperature/ C 75
Air gap length/cm 1
Coagulate Tap water
Coagulate temperature/C 15
Ratio of take-up rate to dope extrusion rate 1:1
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Fig.3 SEM images of dual-layer hollow fiber membranes

(A) Overall profile; (B) part of cross section; (C) outer surface; (D)inner surface.
2 P BRI BEIERE. 4R EN], TS XUZAEXS FRrh 2 S IR A =, A
BRI B HR A 38 25 B 38 R BT B ASEYERE 7. 529 Matrimid 23 2F 2 A

Table 2 Gas separation performance of the hollow fiber membranes

Fiber Permeance rate/ GPU Selectivity coefficient Apparent thickness/nm
0, N, CH, Co, 0,/ N, CO,/CH,
Dual-layer hollow fiber membrane” 6.38 0.90 0.90 46.29 7.13 51.39 208.5
Single-layer hollow fiber membrane” 5.20 0.69 — — 7.50 — 255.8

a. Test temperature: (25 1) °C ; test pressure: 0.5 MPa; 1 GPU =7.5 x10 "2 m®/(em? - s « Pa) ; the apparent thickness was calculat-
ed from O, permeability. b. Reference[ 8] ; test temperature; (25 £1) °C; test pressure; 0. 69 MPa; the apparent thickness was calculated from
0, permeability.
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Fig.4 Gas separation performance vs. temperature at 0. 5 MPa
(A) Permeance vs. temperature. a. CO,; b. O,; c. CHy; d. N,.; (B) selectivity vs. temperature.
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Fig.5 Gas permeance rate vs. feed pressure Fig.6 Gas separation performance vs. aging time
at 25 °C, 7 d aged at 0.5 MPa, 25 °C
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Fabrication of Dual-layer Matrimid ® /PSf Hollow Fiber Membrane
and Its Gas Separation Performance

DING Xiao-Li'*, CAO Yi-Ming '*, ZHAO Hong-Yong'?, WANG Li-Na', YUAN Quan'
(1. Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Dual-layer Matrimid ® /PSf hollow fiber membranes for gas separation were fabricated via co-extru-
sion technology. The hollow fiber membranes have an ultrathin dense-selective layer of 0. 21 pwm. The hollow
fiber membranes have a CO, permeance of 46.29 GPU with a CO,/CH, selectivity coefficient of 51. 39 at 25
Cand 0.5 MPa. And the hollow fiber membranes have an O, permeance rate of 6. 38 GPU with an O,/N, se-
lectivity coefficient of 7. 13 at 25 “Cand 0. 5 MPa. The effects of the test temperature and the feed pressure on
the gas separation performance were investigated. Finally, the aging phenomena were investigated.
Keywords Ultrathin dense-selective layer; Dual-layer hollow fiber membranes; Gas separation
(Ed.: D, Z)



