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Table 1 Gas permeability of hollow fiber membranes with different mass fractions of PEI

FEEh Ju, /GPU Jn, /GPU Jen, /GPU aw, /N, am, /CH,
PEI-30 178.12 65. 17 92.42 2.73 1.93
PEI-36 8.95 1.57 1.70 5.70 5.26
PEI-38 6. 56 0.81 0.98 8.10 6. 69
PEI-40 6.75 1.18 1. 67 5.72 4,04

PEI-30-PDMS 28. 87 1.77 2.30 16. 31 12. 55

2.3 S PEI EFHEMMERETR
2.3.1 = HE M2

AT Pl A5 o VA A T PEI/NMP/THE/
EtOH =JoHiE. K 9 i, [ PEL B 541
4 30% ,NMP/THF {AFL L Ay 1 B, 75 2 57 & 4 5K
8. 41% 1 EtOH A feBI#AH /B . B NMP H i

FAIBE I o RS 2R A0 A% B 428 5 3 & 5 770 il s NMP/
THF {RFUL Ry 5 B, 75 25 & 43 5020 12, 87 %0 11
EtOH A g5 AH5 2 . XFF NMP/THF {&F Lt
2.3 Fl 4 BB AR WL, 430 75 2 PEL Ji it 43402
12.31%.11. 32% #1 10. 05% 1y EtOH A GE5| E A1
g3 B R PR W R RS E PR L 7R £ $E PET/NMP/



55330

X

B AR SRRV s 2T AR R A MO S M RERT Y <95

(a) 30% (b) 36%

(c) 38% (d) 40%

K7 R EE PET X s 2F Ak 5 4548 (Y52 )

Fig. 7 Effect of cross-sectional structure of hollow fiber membranes with high concentration of PEI
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Fig. 8 SEM image of cross-section and outer surface morphology of PEI hollow fiber membrane after coating
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Fig. 10 Comparison of steady viscosity and complex viscosity curves for different
PEI/NMP/THF/EtOH solution compositions
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Fig. 11  Cross-sectional morphology of PEI hollow fiber membranes with different solution compositions
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Table 2 Gas permeability of PEI hollow fiber membranes with different solution compositions

PEI/NMP/THF/EtOH & 41y Fektt Ju, /GPU T, /GPU Jen, /GPU at, /N, a, i,
30/56/9/5 2.10 0.12 0.13 17. 50 16. 20
30/56/8/6 1.90 0. 05 0. 04 38.00 42. 30
30/56/10/4 1.91 0. 05 0. 05 41.08 41. 08
30/52/11/7 5.51 0.25 0.37 22.04 14.70
30/52/10/8 2,34 0.10 - 23. 40 —
30/52/12/6 1.77 0.07 0.07 27.15 27.15
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Preparation of polyetherimide hollow fiber membranes and
its performance in hydrogen production
YANG Fei', ZHANG Yuanyuan's WANG Chao', YANG Yang?*,
CUI Jing*, ZHANG Yue', ZHANG Yumei'

(1. State Key Laboratory of Advanced Fiber Materials, College of Materials Science and
Engineering, Donghua University, Shanghai 201620, China; 2. SINOPEC Shanghai Research
Institute Of Petrochemical Technology Co. , Ltd. , Shanghai 201208, China)

Abstract: In order to prepare hydrogen-producing PEI hollow fiber membranes with high H; flux and H,
selectivity, in this paper, polyetherimide (PEI) solutions with mass fractions in the range of 20% to 40%
were prepared using N-dimethylpyrrolidone (NMP) as the solvent, and the viscosity was too low to be
favorable for spinning when the PEI mass fraction was lower than 25%; However, when the PEI mass
fraction was from 30% to 40%, the zero-shear viscosity increased exponentially with the increase in
concentration, and the Inyp and 1 000/T relationship deviated from the linear relationship at 20 °C.
Therefore, the spinning temperature was increased to 50 ‘C to improve the spinning liquid fluidity and
spinnability. Through spinning experiments, it was found that the strength of PEI hollow fiber
membranes increased from 17. 14 MPa to 29. 95 MPa as the PEI mass fraction increased from 25% to 40%,
and testing PEI hollow fiber membranes with PEI mass fractions ranging from 30% to 40% revealed that
the separation coefficient of H,/CH, could be increased from 1. 93 to a maximum of 6. 69, but the gas flux
decreased dramatically, with the H, flux decreased from 178. 12 GPU to 6. 56 GPU; Silicone rubber
coating of 30% PEI hollow fibre membranes improved the H,/CH, separation coefficient to 12. 55.
Rheological studies showed that the addition of non-solvents with a mass fraction of more than 14% to the
PEI solution would cause the solution to be in an unstable state, and when the mass ratio of PEI/NMP/
THF/EtOH was 30/56/8/6, the H,/CH, separability was up to 42. 30, indicating that the PEI hollow

fibre membrane has excellent hydrogen production performance.

Key words: polyetherimide; hollow fiber membrane; rheological properties; spinnability; gas separation



