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Identification and PAC Adsorption of Foulants Responsible for Irreversible

Fouling During Ultrafiltration of Dongjiang River Water

YANG Hai-yan'”, WANG Can’, YAN Zhong-sen”, LI Dong-ping', ZHAO Yan', QU Fang-shu®, LIANG Heng’,
XU Ye-qin', LI Gui-bai®”

(1. Guangdong GDH Water Co. , Lid., Shenzhen 518021, China; 2. School of Environmental and Municipal Engineering, Harbin
Institute of Technology, Harbin 150090, China; 3. School of Environmental and Municipal Engineering, Qingdao University of
Technology, Qingdao 266033, China)

Abstract: Foulants responsible for hydraulic irreversible fouling in Dongjiang River water were identified by ultrafiltration process and
their removal by powdered activated carbon (PAC) adsorption treatment was investigated using fluorescent excitation emission matrix
and parallel factor analysis ( EEM-PARAFAC). A correlation analysis was then carried out for samples between the maximum
fluorescence intensities (F,, ) of three PARAFAC components after PAC adsorption and the surface properties of corresponding PAC
samples. The results showed that two humic-like (C1 and C3) and one tryptophan-like fluorescent components were obtained through
PARAFAC analysis, in which tryptophan-like component C2 was found to be the main substance in hydraulic irreversible foulants
extracted from fouled membrane. Furthermore, the results of correlation analysis suggested that microspore area of PAC correlated with
PAC adsorption of tryptophan-like fluorescent components, which played an important role in irreversible fouling. Both BET and
mesopore + macropore area of PAC correlated with its adsorption of humic-like fluorescent components. The result provided support for
selecting PAC in PAC-ultrafiltration hybrid process, which would be more effective for fouling control.

Key words :parallel factor analysis; irreversible foulants; activated carbon; adsorption; natural organic matter
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Table 1  Properties of PAC samples provided by manufacturers
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Fig. 1 Schematic diagram of membrane ultrafiltration unit
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Fig. 2 Contour plots of three fluorescent components in Dongjiang
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