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Effects of Pretreatment on Hydraulic Irreversible Membrane Fouling During

Ultrafiltration Short Process: A Pilot Study

YANG Hai-yan'?, XING Jia-jian>, WANG Can’, SUN Guo-sheng', ZHAO Yan', LIANG Heng’, XU Ye-qin',
LI Gui-bai®”

(1. Guangdong GDH Water Co. ,Ltd. , 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. Pilot-scale performances for ultrafiltration of Dongjiang river water without and with micro-coagulation and coagulation-
adsorption-sedimentation pretreatments were conducted to investigate the effects of pretreatments on hydraulic irreversible fouling of
ultrafiltration short processes. Scanning electron microscope ( SEM ) imaging, high performance size exclusion chromatography
(HPSEC) and fluorescence excitation-emission matrix ( EEM) were employed to identify foulants responsible for irreversible fouling
during ultrafiltration with and without pretreatments. The results showed that the hydraulic irreversible fouling rate was 0. 16 kPa-d ™'
with micro-coagulation pretreatment at 10 L-(m?-h) =", while the rate without pretreatment was 0.32 kPa-d ™' at the same flux.
Meanwhile, the fouling rate with coagulation-adsorption-sedimentation pretreatment was almost zero at the same flux. Furthermore,
when the flux increased to 17 L-(m®-h) ™', the irreversible fouling was not observable with coagulation-adsorption-sedimentation
pretreatment ( backwashing every 24 hours). Properties of foulants from external membrane and internal membrane after backwashing
showed that the protein-like and fulvic-like substances were responsible for irreversible fouling in Dongjiang river water. Furthermore,
structural alteration of cake layer resulted in less cake resistance and higher backwash efficiency after micro-coagulation pretreatment,
leading to less irreversible fouling. Coagulation-adsorption-sedimentation pretreatment decreased irreversible fouling with higher removal
efficiency of protein-like and fulvic substances, which were the foulants responsible for irreversible fouling during ultrafiltration. Both
micro-coagulation and coagulation-adsorption-sedimentation pretreatments decreased irreversible fouling during ultrafiltration short
process.

Key words : ultrafiltration; low flux; short process; pretreatment; membrane foulants
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Fig. 1 Schematic diagram of pilot-scale hybrid membrane processes
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Table 1  Characteristics of external foulants and internal foulants from ultrafiltration unit without or with

micro-coagulation and coagulation-adsorption-sedimentation pretreatment
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and coagulation-adsorption-sedimentation pretreatment
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