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Analysis of Membrane Fouling Genesis in Nanofiltration Process for Advanced

Treatment of Dyeing and Finishing Wastewater

CAO Xiao-bing'?, LI Tao’, ZHOU Lii*, YANG Hai-jun®, WANG Xiao'

(1. Department of Environmental Engineering, China University of Mining and Technology, Xuzhou 221008, China; 2. Department of
Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: In order to investigate the types and genesis of membrane fouling of nanofiltration desalination system treating dyeing and
finishing wastewater of cotton knit textile, comprehensive analysis, using ICP-AES, SEM-EDX, FTIR, TGA, high optical microscope
and XRF, was carried out based on tests of influent water quality, and tests of the membrane fouling states of different processes and
tests of membrane cleaning. The results showed that the types of membrane fouling included inorganic fouling, organic fouling and
microbial fouling. The mass percents of bound water, organic substance and inorganic substance of dry foulants, dried at 105°C , were
8.2% , 41.0% and 50. 8% respectively. Ferric salt was the most serious inorganic fouling salt, and the main functional groups, found
from organic foulants, were —OH, —CH and —C =C. Several kinds of protozoa were found from the membrane foulants as well as
metazoan. The analysis of short-term and long-term membrane fouling indicated that it need a long time cumulative effect for the
formation of organic fouling and microbial fouling. The results of NF cleaning tests showed that the mainly reason lead to the decline of
membrane flux were organic fouling and microbial fouling, which took 53.3%.

Key words : cotton knit; dyeing and finishing wastewater; nanofiltration; desalination; membrane fouling
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Fig.3  Conditions of foulants on the NF membrane surface
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Table 2 Elemental analysis of membrane foulants

JLE C 0 N Fe S P Si Ca Na Al
BT o i S L % 45.93 27. 81 8.31 6.07 3.13 2.42 1.51 1.14 1.01 0. 96
JTLE cl K Mg Ti Ni Br Zn Mn Cr Cu
T o i S A % 0.77 0. 30 0.15 0.11 0.08 0.07 0.07 0. 06 0. 06 0.03
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Fig.9 Change of permeate flux using different cleaning methods
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Table 3 Composition of cleaning solution determined by ICP/mg-1 ~!

WA Ca Fe Al

2 — — —

FiR e 42.25 8. 06 2.96

Bk 8.34 4.99 2.76
4 i
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