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A Combined Ozone/Ceramic Membrane and Activated Carbon Process for
Rural Drinking Water Treatment: A Pilot Study
HOU Cong-yu, LI Jia-bin, FU Wan-yi, ZHANG Xi-hui
(Tsinghua Shenzhen International Graduate School , Tsinghua University, Shenzhen 518055,
China)

Abstract: A combined process of ozone/ceramic membrane and activated carbon was applied to
treat the source water from Beijiang River. The control effect of the integrated equipment on turbidity,
chroma, COD,,, ammonia nitrogen and nitrite nitrogen as well as non-conventional indicators such as
emerging contaminants was investigated, and the mitigation effect of ozone on ceramic membrane fouling
was explored. The combined process could be directly applied to treat the source water. When the dosage
of ozone and PAC was 3 mg/l. and 15 mg/L, respectively, the turbidity, chroma, COD,;, and ammonia
nitrogen removal efficiencies of the combined process were 99.8%, 100%, 72.9% and 100%, respectively.
No coliform group was detected in the effluent from the combined process, indicating that the combined
process could effectively kill the bacteria. In addition, 19 detected PPCPs and 5 detected EDCs removal
efficiencies of the combined process were approximately 82.2% and 92.8%, respectively. The membrane
fouling model showed that cake layer clogging was the main form of membrane fouling in ceramic

membrane filtration of the source water.
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Tab.1 Source water and effluent quality of the
waterworks
Tt H JEK HK ESE
pH 7.47~7.77 | 7.20~7.56 | 6.50~8.50
MUEE/NTU 4.1~151.1 | 0.09~0.23 <1
(an:-9) <15 <5 <15
COD,, /(mg-L™") 1.36~2.80 | 0.68~1.50 | <3.0
Mn/(mg-L™") <0.001 <0.001 <0.1
FANmg- L") 0~0.14 0~0.06 <0.5
W AR SR E/(mg- L) | 0.006~0.048 | 0~0.002 <1
e CEWERIRHK BAERRE) (GB 5749—2006) .
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BRI TR R — il &,

AEFERAL A 10 m¥/d . SR PACAE IR EER] , it
J 15 mg/L, 38 i 45 (AKS 500,SEKO, & A F) ) 52
BURSMEBIN . SCH6 R H AR 5 B W A | 97
M W e B, 4 B A A AR KX X 2 1 046 mmx6
mmx260 mm , F-HFL4% 100 nm. JEAPEH 17 H-5EAR
P e B2, i B TR 2 8. 5 m?. T Tk ek AR
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Fig.1 Pilot experiment flow chart of ozone/ceramic

membrane and activated carbon process
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Tab.2 Operation parameters of ozone/ceramic membrane

and activated carbon process

T S BE
iHAE/A(Lem™h™) 100

JIEE T A /m? 8.5

JEE L 0 S E 8/ 0.5
S EE/(L-m™-h") 25

St fa) /s 30

AR (mg- L") 3

AL SR E (b 1.0
S fl i [A]/h 1.56

M/ (m-h™) 4

CAC 25 RAZE i A 8] /min 60
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Tab.3 Nine constant-flux membrane fouling models
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Fig.2 Removal effect of ozone/ceramic membrane and
activated carbon process on turbidity and chroma
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Fig.3 Removal effect of 0zone/ceramic membrane and

activated carbon process on COD,
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Fig4 Removal effect of ozone/ceramic membrane and
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activated carbon process on ammonia and nitrate
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Fig.5 Inactivation effect of ozone/ceramic membrane and
activated carbon process on total coliforms and

thermotolerant coliforms
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Fig.6 Removal effect of ozone/ceramic membrane and

activated carbon process on PPCPs
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Fig.7 Removal effect of ozone/ceramic membrane and

0

activated carbon process on EDCs
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Fig.8 Effect of ozone/ceramic membrane and activated
carbon process on transformation of fluorescent organic

matters
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Fig.9 Influence of ozone/ceramic membrane and

v A

activated carbon process on fluorescence integral intensity
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Fig.10 Variation of TMP during pilot experiment
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Tab.4 Nine models fitting SSE values of ceramic

membrane filtration experiment data
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Tab.5 Simulation model coefficients of ceramic membrane

fouling during pilot experiment
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