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Fig. 2 Schematic diagram of membrane device for

alkane separation
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Table 1 Comparisons of the performance of MFI zeolite membranes for C5 or C6 alkane mixture separation
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ZSM-5(& =) 125 n-/i-C5(50/50) — 119 [11]
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B-ZSM-5(& 20 100 n—/i-C5(50/50) — ~65 [13]
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Hollow fiber Silicalite-1 zeolite membrane for
alkane separation in light naphtha

SUN Yaozhang', LYU Shuyuan', ZHANG Chun', LI Jinzhi?*,
HURui', YU Zhongwei*, GU Xuehong'

(1. State Key Laboratory of Chemical Engineering of Materials, School of Chemical Engineering,

Nanjing Tech University, Nanjing 211800, China; 2. Sinopec Petrochemical Research
Institute Co. , Ltd. , Beijing 100083, China)

Abstract: Light naphtha is rich in C5 and C6 alkanes, so it is focused to develop the efficient and energy-

saving technologies of separating n-alkane and i-alkanes. It will be helpful to realize the best use of

industrial product. In this paper, Silicalite-1 Call-silica MFI) zeolite membranes were prepared on
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Hollow fiber hydrophobic membrane-assisted cathodic enhancement of H,QO,
on-line electrosynthesis performance study

LIU Shan, ZHAO Xuehui , WANG Mengaxue

(School of Environmental Science and Engineering, Tiangong University, Tianjin 300387, China)

Abstract: Oxygen mass transfer and utilization are the key factors affecting the efficiency of electro-Fenton
process. In this study, a hollow fiber membrane aeration-assisted cathodic on-line electrosynthesis of H, O,
process unit was constructed to enhance the oxygen transfer and concentration in the solution using hollow
fiber membrane aeration to strengthen the generation efficiency of cathodic on-line electrosynthesis of
H,0O,. The effects of process parameters such as pH, current density, polar plate spacing, aeration volume
and aeration position on the online generation of H,, were investigated. The experimental results showed
that the hollow fiber hydrophobic membrane aeration-assisted cathode was significantly better than the
ceramic head aeration process in terms of H, O, production and oxygen utilization, and under the conditions
of intermediate aeration (1 cm from the cathode), aeration volume of 10 mL/min, current density of 19. 2
mA/cm®, and polarplate spacing of 4 cm, the production of H,O, could reach 59. 20 mg/L with a current
efficiency of 97. 42%, and the oxygen utilization rate was 1.63%. The experimental results provide
important theoretical support for the development and application of hollow fiber hydrophobic membrane
aeration coupled with Electro-Fenton process.

Key words: electro-Fenton; hollow fiber hydrophobic membrane; H,(,; oxygen mass transfer
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four-channel hollow fiber substrates and used for the separation of C5 or C6 alkane mixtures. Besides, the
effects of operating conditions such as temperature and pressure on the performance of the prepared zeolite
membranes were investigated. For the separation of n-pentane/isopentane (n-/i-C5) binary mixture,
a n-C5 permeance of 1. 12X10" 7 mol/(m® * s * Pa) and the n-/i-C5 separation factor of 109 were achieved
at 80 ‘C and the feed partial pressure of 5 kPa. For the separation of n-hexane/trimethylpentane/
dimethylpentane (72-C6/3MP/2MP) ternary mixture at 80 °C and the 5 kPa feed partial pressure, the
membrane showed a 7-C6 permeance of 1. 83X 1077 mol/(m® « s » Pa) and a n-/i-C6 separation factor of
132. At the same time, the operation stability under high feed partial pressure was evaluated. And the
long-term stable operation can last more than 60 h. The results of this study will lay a foundation for
technological innovation and upgrading in the petrochemical industry.

Key words: hollow fiber; silicalite-1 zeolite membrane; light naphtha; vpor permeation; alkane separation



