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Fig. 1  Schematic diagram of mass transfer of

membrane extraction
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Fig. 2 Molar fraction of aniline and anilinium ion as

a function of pH
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Fig. 3 Experimental set-up
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Fig. 6 Effect of temperature on removal efficiency of aniline
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Fig. 9 Purity analysis of the aniline by UV
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Mass transfer kinetics through membrane for highly concentrated

aniline-loading wastewater treatment by membrane extraction

ZHOU Ji-ti, WU Li-li, ZHANG Ai-li", YANG Hua

( School of Environmental and Biological Science and Technology, Dalian University of Technology, Dalian 116024, China )

Abstract: A new process for the treatment of highly concentrated aniline-loading wastewater is
described. In this process, the aniline was extracted through nonporous silicone rubber membranes
and concentrated into an HCI solution as hydrochloride salts. The influences of wastewater flow rate
and temperature on membrane extraction process were investigated. Recovery efficiency of the
stripping solution, the HCI concentration and pH in the stripping solution at steady state were
analyzed. This process was used to treat wastewater from a pharmaceutical industry Lynchem. The
experimental results show that the nonporous silicone rubber membrane possesses very high
permeation flux and stable selectivity for aniline solution; the relationship of overall mass transfer
coefficient with temperature is confirmed to fit Arrhenius relation. The aniline mass balance of the
whole system shows that the recovery efficiency of the aniline is up to 93%. The aniline removal
efficiency of synthetic wastewater is about 97 % under conditions of flow rate 3. 05 L« d ', temperature
50 ‘C and pH = 1, membrane length 18 m. The aniline removal efficiency is up to 97% in the

industrial wastewater from Lynchem under above conditions.

Key words: silicone rubber membrane; membrane extraction; mass transfer coefficient; aniline

wastewater



