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Fig. 1 The membrane filtration device
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Fig.2 SEM images of the clay-fly ash support, the attapulgite ceramic membrane, and the attapulgite ceramic

membrane cross-section
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Fig.3 XRD patterns of clay-fly ash support and the
attapulgite membrane
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Fig.4 Pore size distribution of the attapulgite membrane
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Fig.5 The relationship between retention ratio of
PO, and pH (including error bars)
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of Ca’* and pH (including error bars)
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during nanofiltration in dead end and cross flow modes

Preparation of an attapulgite membrane and its rejection
performance for various ions

ZHAQO ZiJuan WEI Gang FAN BaoMin ZHAO Xi QIAO Ning

(State Key Laboratory of Chemical Resource Engineering, College of Materials Science and Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A nanoscale attapulgite membrane has been prepared on the surface of a clay-fly ash substrate by a solid
state sintering process, which improved the surface morphology and narrowed the pore size distribution of the sub-
strate. The performance of the attapulgite membrane was tested with various samples of simulated wastewater and
the relationship between pH and retention rate was investigated. The results showed that the membrane had a rea-
sonable retention for Ca>* , PO and Cl~, with a particularly good performance for highly charged anions. Each
simulated wastewater sample demonstrated a minimum retention at a specific pH value, showing that the rejection
mechanism for the attapulgite membrane involved both Donnan and dielectric effects. The pH value for miniumum
retention corresponds to the isoelectric point and it varied with liquid composition.

Key words: attapulgite membrane; solid state sintering process; retention rate; Donnan effect; dielectric effect
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