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Table 1 Organic chemical parameters of the eluants

- e e L S S T A S e Ve DOC/(mg'L™") UV,,/em”  SUVA/L-(cm'mg)”
U . T 5% F NaOH ¥ Wi X 15 2 B sk A7 g ey, 00" P (et ) o (L-(emme) )

pH=12.5 i} ¥k % i DOC ¢ F pH=11.5. 1208 O ' 0% 0.001 0.348
E‘J%Hﬁé?frﬁi DOC, I‘/E\EEU% NaOH iﬁ#ﬁ E/\J f}ﬁj‘@@gﬁ ’ HClI 2.0 0.160 0.017 10.638
er‘ﬁ *}L% E/‘J ‘Fﬁs ?)Hfj &‘ﬁ%ﬂﬂ ) ﬁﬁ*ﬁ*}%i‘l‘% E/\J HCl 2.5 0.075 0.008 10.681
SUVA {Eﬁj\ﬁ? , 7FH Hf, ﬂ:‘ NaOH Zﬁ ?@z , HCl {?ﬁ?’ ?ﬁ NaOH 11.5 0.610 0.001 0.164
E"J%’ﬁﬂj‘é‘szﬁ SUVA {EE% , ‘i,%ﬂ)% HCl ]’ﬁ:“{{ﬁ‘]ﬁ'ﬁﬂjﬁtﬂ NaOH 12.0 0.810 0.002 0.247

NaOH 12.5 1.794 0.010 0.557
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Fig.2 EEMs of organic compounds in eluants
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Table 2 Metal ion concentration in eluates

HUER pH  Ca/(mg'L™) Mg/(mg-L™")  Al(mg-L™")  Si/(mg'L"')  Fe/(mgL"')  Mn/(mgL")

HC1 1.5 0.849 0.357 0.007 0.513 0.447 0.029

HC1 2.0 0.956 0.387 — 0.468 0.174 0.016

HC1 2.5 1.008 0.329 — 0.395 0.107 0.013
NaOH 11.5 0.227 0.118 0.006 0.435 0.048 —
NaOH 12.0 0.200 0.180 0.033 1.306 0.060 —
NaOH 12.5 0.337 0.269 0.036 2.061 0.084 —
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Fig. 3 SEMs images of UF-membrane before and after chemical cleaning (x10 000)
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Fig. 4 ATR-FT-IR spectra of ultrafiltration membrane surface
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Case analysis of foulant component on ultrafiltraion membrane and its
chemical cleaning effect in a drinking water plant
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Abstract In this study, PVC hollow-fiber membrane used in coagulation-ultrafiltration process of a drinking
water plant in Jiangsu was taken as a research object. Two types of chemical cleaning reagents: HCl and NaOH
solutions, were used to clean the fouled membrane. Then the eluants were determined to confirm the
components in the membrane foulants, and the effect of the chemical cleaning reagents was investigated in
actual application. Inductively coupled plasma atomic emission spectrometry (ICP-OES), three-dimensional
excitation-emission matrix (EEM) and TOC analyzer were used to analyze the components of the fouled
membrane eluates. Scanning electron microscope (SEM) and attenuated total reflectance-fourier transform
infrared spectroscopy (ATR-FT-IR) were used to characterize the membrane surface morphology and functional
groups before and after chemical cleaning. The results showed that membrane foulants contained not only
organic matters of proteins, polysaccharides and humic acid, but also the main inorganics with Ca, Mg, Si, Fe
elements. NaOH solution could clean more organic matters and effectively remove silicon, while HCI had a
better cleaning effect on macromolecular organics, hydrophobic organics and inorganics including Ca, Mg, Fe.
HCI solution with lower pH and NaOH solution with higher pH had better cleaning effects. In actual application,
acid cleaning followed by alkali cleaning can obtain a high flux.

Keywords ultrafiltration process; membrane fouling; chemical cleaning





