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2 B d7dME 2579 oAd &Fnu Agy ARt o s44E AT A5, 4 AH AZKBT)
g 47P°J?ﬂx}(TMP) FEgI AHLAz2AE FHA Y AYAAATEDS &, FF 2.0 L/mm M A 42 2.0 barE
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3?%(CODMH) 12.7~20.1%, ¢=Y OW A AWNH;-N) 0.0~6.4%, FHAX(T-N) 1.9~4.6%, 9 (T-P) 34.9~88.4%2] AA
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Abstract: In this study, we treated lake water by 2 kinds of multichannel ceramic microfiltration membranes. We could
investigate effects of Nj-back-flushing time (BT) and transmembrane pressure (TMP), and find optimal operating
conditions. The BT were changed in 10~60 sec, TMP in 0.6~2.0 bar at fixed filtration time (FT) 8 min, flow rate 2.0
L/min and back-flushing pressure 2.0 bar. Also, the optimal conditions were discussed in the viewpoints of resistance of
membrane fouling (Ry), dimensionless permeate flux (J/J,), permeate flux (J) and total permeate volume (Vr). As result, op-
timal back-flushing conditions for HC04 (0.4 pum pore size) and HC10 membrane (1.0 pm) were BT = 10 sec and BT =
20 sec, respectively. Then, higher TMP should increase the driving force, and could produce more Vr. Average rejection
rates of pollutants were higher than 95.4% for turbidity, 12.7~20.1% for CODms, 0.0~6.4% for NH3-N, 1.9~4.6% for
T-N and 34.9~88.4% for T-P.
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Table 1. Specification of Multichannel Ceramic Membranes Used in This Study

Pore size . No. of Outer diameter  Inner diameter Length Surface area
Membranes Material 2
(um) channels (mm) (mm) (mm) (cm®)
HC04 04
Alumina 7 20 4 245 216
HC10 1.0
Table 2. The Quality of Lake Water Used in This Study
. . Turbidity =~ TDS CODy NH3-N T-N T-P
Membranes Experimental conditions
P (NTU) ~ (mg/L)  (mg/l) (mg/L) (mg/L) (mg/L)
BT = 10~60 sec Range 1.70~2.90 37~51 2.56~4.12 0.052~0.133 1.857~3.387 0.033~0.346
FT = 8 min
TMP = 1.8 bar Average  2.17 47 3.32 0.077 2.958 0.240
HC04
TMP = 0.6~1.8 bar  Range 1.90~430 26~49 3.84~438 0.043~0.193 1.880~2.687 0.146~0.239
BT = 10 sec
FT = 8§ min Average 2.90 32 4.13 0.102 2.265 0.176
BT = 10~60 sec Range 1.70~3.00 37~53 3.62~4.30 0.014~0.191 1.955~3.432 0.017~0.426
FT = 8 min
TMP = 1.8 bar Average 2.40 48 4.06 0.068 2.902 0.256
HC10
TMP = 0.6~2.0 bar  Range 2.70~2.90 26~37 2.22~520 0.035~0.129 1.676~2.254 0.015~0.186
BT = 20 sec
FT = & min Average 277 29 3.88 0.086 1.790 0.137
gEEY A7} g8 AT 4A ARt 49

Fig. 1. Cross-sectional shape of multichannel ceramic mem-
branes.
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Fig. 2. Microfiltration apparatus with periodic Nz-back-flushing system.
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Table 3. Filtration Factors in the Experiments for Effect of BT

Fig. 5= 29 tiste BT Wyt E3A &(Per-
meate flux, )l UIX= FEFS LAAIZE wet e}
Aot} Fig. 5904 & vie} o], BTE #slel
74$- HC04 &g A BT = 10%, HC10 39
BT = 2024 9 713 =2 J&S FA349. Vr
o Aol o HFATERs0)= BT Table 3
A Be upe} Zo], /M ¥ J3e §Ade BT =
AoA 2579 £ BF HA Rupd BHoH, F
0 VeE Yellol 718 B2 A FE ?:42 F UG
o] A3y & w), HC04 E&2o HF 124 zH&
1020131, HC10 Bl A E 202U &
E}EW £ AN AL 3AFY G BEE J1A

Yo rlo o

I A qEe, B A¥gzA F #L BTd d9sHE
1029 20272 283 9A ¥ E74E Kol Zog
e
4.2, YIAHAHTMP) G

Bejute] & BTZHNA 34 g TMP %

o g
e YR A8k, Vi, Rag, Jo SHAA v‘i‘—*—ﬁ}ﬁi
T Table 4cllA BE Hie} o], 2F 7| £
TMP7} S7185E Vi, Reso, Jo 25 S7H8HE F
By old@ ZAfde TMPO 5245
SEEZ] w 4ol Y3 stusHA
#gol AstEo] Ryt WEA AP AT,
742 Q8] I, 2 Vigt 94 2UME=E Ao
Fig. 6& TMP W37} Rl t]X& 98
of wat Uehd Zolth 2E2%9 Bw ®E TMP/}
M52 2o 4d) 9 Aol FHEL B £ 9l

BT (sec) NBF* 10 20 40 50 60
vr x 10° HC04 180.18 217.40 193.65 190.69 199.80 186.73
(m’) HC10 191.44 253.93 293,31 220.31 215.94 275.69

" Rpgo x 107 HC04 1.53 0.96 1.16 1.04 0.97 125
(kg/m’s) HC10 1.83 1.10 0.54 1.15 1.23 0.61

Jo % 10° HC04 16.29 15.81 16.13 14.79 16.49 15.01
(m/s) HC10 21.44 23.24 20.71 21.86 20.95 20.35

Tiso * 10° HC04 6.76 8.48 7.84 7.90 8.62 7.27
(m/s) HC10 6.66 9.48 12.69 9.03 8.51 11.96

a ; No back-flushing.
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Table 4. Filtration Factors in the Experiments for Effect of TMP

TMP (bar) 0.6 1.0 14 1.8 2.0
Vi x 10* HC04 79.30 160.31 185.95 212.97 -
(m’) HC10 130.83 154.88 155.05 - 156.55
Reiso x 107 HC04 0.67 0.57 0.90 0.96 -
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(mv/s) HCI10 5.60 5.32 5.42 - 5.25
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Fig. 6. Effect of TMP on resistance of membrane fouling
for HC04 and HC10 membranes at FT = 8 min.
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Table S. Treated Water Quality Average Rejection Rates of Pollutants Multichannel Ceramic Membranes Used in the Study

Turbidity CODwin NH;-N T-N T-P
Membranes Experimental Treated Rejectio Treated Rejectio Treated Rejectio Treated Rejectio Treated Rejectio
conditions water n rate water n rate water n rate water n rate water n rate
(NTU) (%) (mgll) (%) (mgl) (%) (mgl) (%) (mgl) (%)
BT = 10~60 sec
FT = 8 min 0.06 95.9 3.64 12.7 0.10 6.4 2.91 1.9 0.07 349
TMP = 1.8 bar
HC04
TMP = 0.6~1.8 bar
BT = 10 sec 0.08 96.8 3.30 15.9 0.11 0.4 2.16 4.6 0.09 41.6
FT = 8 min
BT = 10~60 sec
FT = 8 min 0.06 95.9 327 12.7 0.08 6.4 3.06 1.9 0.10 349
TMP = 1.8 bar
HCI10
TMP = 0.6~2.0 bar
BT = 20 sec 0.09 95.4 1.94 20.1 0.10 0.0 2.20 3.1 0.002 88.4
FT = 8 min
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