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Abstract : Hybrid ceramic membrane (HCM) processes that combined ozonation with a ceramic membrane (CM) or a reactive
ceramic membrane (RM), an iron oxide nanoparticles (IONs) incorporated-CM were investigated for membrane fouling control.
Alumina disc type microfiltration and ultrafiltration membranes doped with IONs by sintering method were tested under varying
mass fraction of IONs. Scanning electron microscope (SEM) images showed that IONs were well-doped on the CM surface and
doped IONs were approximately 50 nm in size. Change in the pure water permeability of RM was negligible compared to that
of CM. These results indicate that IONs incorporation onto CM had little effect on CM performance in terms of the flux. Natural
organic matter (NOM) fouling and fouling recovery patterns during HCM processes confirmed that the RM-ozonation process
enhanced the destruction of NOM and reduced the extent of fouling more than the CM-ozonation process by hydroxyl radical
formation in the presence of IONs on RM. In addition, analyses of NOM in the feed water and the permeate showed that the
efficiency of membrane fouling control results from the NOM degradation during HCM processes; leading to removal and trans-
formation of relatively high contents of aromatic, high molecular weight and hydrophobic NOM fractions.
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Fig. 1. Schematic of the hybrid ceramic membrane system unit
(Cross-flow membrane filtration),
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Fig. 3. Comparison of ceramic membrane and reactive ceramic

membrane for pure water permeability.
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Table 1, DOC, UVass, and SUVA values of SRNOM before and
after hybrid ceramic membrane system using MF and
UF ceramic membrane

MF ceramic membrane  UF ceramic membrane

DOC UVes: SUVA DOC UVass SUVA
(mg/L) (em™) (L/mg-m) (mg/L) (cm™) (L/mg-m)

SRNOM 344 0170 495 344 0170 495
Cerarmic 333 0158 474 251 0121 480
membrane

Ceramic 325 0133 409 305 0075 247
membrane + O3

Reactive ceramic

membrane+ Os 314 0118 376

202 0036 179
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Fig. 4. Normalized flux decline during hybrid ceramic membrane system using (a) MF ceramic membrane and (b) UF ceramic mem-

brane (DOC concentration of feed water: 3,44 mg/L).
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Table 2, Fractionation of SRNOM before and after hybrid ceramic membrane system using MF and UF ceramic membrane

MF ceramic membrane

UF ceramic membrane

Hydrophilic Hydrophobic Transphilic Hydrophilic Hydrophobic Transphilic
(mg/y) (mg/L) (mg/y) (mg/L) (mg/L) (mg/L)
SRNOM 0.70 214 0.60 0.70 214 0.60
Ceramic membrane 0.69 2,04 0.60 0.70 1.21 0.60
Ceramic membrane + Os 095 144 0.86 134 0.81 0.90
Reactive ceramic membrane + Os 1.16 129 0.69 0.86 0.54 0.62
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