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Fig.1 Schematic diagram of cross-flow microfiltration apparatus
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Fig.2 Effect of operating time on permeate flux
and aluminum powder rejection
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Fig.5 Effect of temperature on steady-state flux
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Studies on Purification of Solvent Naphtha with Ceramic Membrane

ZENG Jian-xian*, ZHENG Li-feng', YE Hong-qi®, SUN Xia-hui!, HE Qin-cheng*
(1. College of Chemistry and Chemical Engineering, Hunan University of Science and Technology, Xiangtan, Hunan 411201, China;

2. College of Chemistry and Chemical Engineering, Central South University, Changsha, Hunan 410083, China)

Abstract: The microfiltration process of solvent naphtha containing impurities was studied with a ceramic membrane of average pore
diameter 0.2 um. Both feeds of solvent naphtha without water and solvent naphtha containing 0.5%(®) water were selected. The effects
of operating time, trans-membrane pressure, cross-flow velocity, temperature and aluminum powder content on permeate flux and
aluminum powder rejection were investigated, respectively. Furthermore, backflushing experiment, concentration experiment and
cleaning of fouled membrane were also studied. The results show that permeate flux of solvent naphtha without water is much higher
than that of the solvent naphtha containing 0.5%(w) water. With increasing operating time, permeate flux decreases gradually to a steady
value, and the rejection of aluminum powder increases rapidly to 100%. Steady-state flux is enhanced with increasing trans-membrane
pressure or temperature, and increased to a maximum value with the increase of cross-flow velocity. The higher the content of aluminum
powder, the higher the permeate flux. Optimum operating parameters are trans-membrane pressure 0.16 MPa, cross-flow velocity 3.9 m/s
and temperature 40 C. The backflushing can increase efficiently permeate flux. In the process of concentration, permeate flux decreases
to a steady value, and then decreases rapidly. Purified solvent naphtha is transparent. In addition, permeate flux could be recovered
effectively to 94.9% of new membrane flux by using 0.15%(w) commercial detergent and 0.25%( ) nitric acid, respectively.

Key words: solvent naphtha; ceramic membrane; microfiltration; membrane cleaning



