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Abstract: In this study periodic water-back-flushing using permeate water was performed to minimize membrane fouling
and to enhance permeate flux in advanced water treatment by tubular ceramic ultrafiltration membrane for Gongji stream in
Chuncheon city. The back-flushing period (FT, filtration time) 2 min with periodic water-back-flushing of 15 sec showed the
highest value of dimensionless permeate flux (permeate flux vs. initial permeate flux), and the lowest value of resistance of
membrane fouling. Also in the results of BT effect at fixed FT 10 min, BT (back-flushing time) 20 sec showed the lowest
value of resistance of membrane fouling and the highest value of dimensionless permeate flux, and we could be obtained
the highest total permeate volume of 107.3 L. Consequently FT 10 min and BT 20 sec could be the optimal condition in
Gongji stream water treatment, which was the exactly same results of our previous tubular alumina microfiltration. Then the
average rejection rates of pollutants by our tubular ceramic UF system were 97.0% for turbidity, 32.1% for chemical oxygen
demand by manganese method, 28.8% for ammoniac nitrogen and 54.4% for T-P.
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Table 1. The Quality of Source Water used in This Study
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Fig. 1. Apparatus of ceramic ultrafiltration system with
water-back-flushing.
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Fig. 2. Effect of back-flushing time (BT) on resistance of
membrane fouling.
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Fig. 3. Effect of back-flushing time (BT) on permeate flux.
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Fig. 4. Effect of back-flushing time (BT) on dimensionless
permeate flux.

e SIth Fig. 2014 BE ute} o] 9AH L &R
ke W(NBF)S Wlmdte] B W) Fr|Hos A4
F3 AgolA Ryt FEEA 4TS & 5 9
o 1808 7 & NBFe| H3) BT 6, 10, 15, 20
ol A Zt7} 449, 61.8, 68.5, 69.5%2 Hed A7 &

& vehjic kAT
olo w2 wogo 7.%& o] AA

%9t

, BTEZ 102 o4 Z/AH S

JEA

2 5 P ;2 mlo

]
E 3 & (Permeate flux, 1)9] ¥3}ol| nlA&
E]—H]‘}ili} Fig. 301]/‘1 & F A=)
ze JE UrEhH 180% =4

-{m
i)
2
—1P> =
9
2
=
ok

%ﬂ'ﬁu}i Eﬁq Fig. 4«] 27
Az & ERAEMR] AL Eakd &/,

Table 20l HAH F7]9] Eﬂs_i‘rcﬂl g
(VD o, 183 1808 7 9] Ryys, JISO 2 Jiso/Jo

< Ye itk Table 2914 E& vk} o] TMPS H]
3 HA A ko] Z AS, FAAE Aol A4E 9A

Membrane J. Vol. 19, No. 3, 2009



198

Table 2. Filtration Factors in the Experiments for Effect of Back-flushing Time

Experimental conditions

Reieo Xz”"g L Jiso Jise/) Vi
FT (min) BT (s) (kg/m’s) (L/m” - hr) (L/m” - hr) ’ L)
NBF* 3.133 1064.8 170.3 0.160 5.76
6 1.725 1143.5 278.5 0.244 8.30
10 10 1.196 1121.9 360.5 0.321 9.30
15 0.986 1157.5 4139 0.358 10.50
20 0.954 1153.8 422.2 0.366 10.73
*NBF: No back-flushing
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Table 3. Filtration Factors in the Experiments for Effect of Back-flushing Period
Experimental conditions Rego x 107 1, Tiso e Ve
FT (min) BT (s) (kg/m’s) (L/m” « hr) (L/m’ - hr) e 19)
NBF* 6.046 975.7 94.8 0.097 4.99
10 5.403 1137.8 106.5 0.094 3.68
8 s 4.801 1064.2 117.7 0.111 3.87
6 4484 1023.7 124.4 0.122 3.99
4 4342 1003.6 127.6 0.127 4.06
2 3.541 866.1 148.6 0.172 4.03
*NBF: No back-flushing
1200 1.000
BT = 15 sec -——FT=2 min 0.900 FT =10 min
TMP =1.77 bar —#— FT=4 min ’ TMP =1.77 bar
1000 —a— FT=6 min 0.800 [\ —e&— FT=2 min
—o—FT=8 min \ —a—FT=4 min
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z \ - % ~ NBF a.600 N \ —e—FT=8 min
e ) R X ~—»—FT=10 min
3 600 2 os00 K & -NBF
X 0.400 }
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Fig. 6. Effect of back-flushing period (FT) on permeate flux.
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Table 4. Average Treated Water Quality and Rejection Rate of Ceramic UF System

Effect of BT

Effect of FT

froms Treated water Rejection rate Treated water Rejection rate
TDS (mg/L) 107 1.0% 79 2.8%
Turbidity (NTU) 0.09 96.6% 0.15 97.4%
CODyi (mg/L) 1.61 22.9% 295 41.4%
NH;-N (mg/L) 0.068 22.4% 0.105 35.2%
T-N (mg/L) 3.421 o 32% 3.687 8.3%
T-P (mg/L) 0.017 52.1% 0.033 56.7%
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