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2 o B ATdNE 395 S vF THE F e H o2 AAE 3 H &9 ol AHUTHA SDSE

FYste HAE AT &, v FHA F o] 29 %l} Ee 202 YAH SHAS B9 A Adoguos AA
ST Sl AUENAY FF§E A4HR7] Yl AT | mMY H FEAA ol AUBHAY] FEE 0~10 mM
ZHIANAT. 229, 6mM 9 9 7 5L E xﬂﬁg 88.97%% i&’i‘:}. SDS Fxe mE v A Y= £EE
23517 Y3 W7 D5 FITEZ G A (Electrophoretic Light Scattering Spectrometer)& AH&-8to] £43 43} 6 mM ¢
i 2 FAAY BEEI M 24T B, Algy Zeed tate F1A A dAHE AT AL A F719 4
g AT 1 A3 NCMT-7231 (BT718 0.10 um) 299 2 dA3 AZKBT)E 2003t

Abstract: In this study, sodium dedocyl sulfate (SDS), which was anionic surfactant, was added for forming micelles to
remove ferrous ions that could be contained with a small amount in industrial water. Then aggregates were formed by ad-
sorption or binding of ferrous ions on the surface of micelles, and then rejected by ceramic membranes to remove ferrous
ions. Ferrous concentration was fixed at 1 mM and SDS was changed as 0~10 mM to investigate the effect of the anionic
surfactant. As a result, rejection rate of ferrous was the highest to 88.97% at 6 mM. And we used ELS (Electrophoretic
Light Scattering Spectrometer) to investigate particle size distribution of micellar aggregates depending on SDS concen-
tration. Then distribution of large aggregates was the highest at 6 mM. And we investigated effects of No-back-flushing time
(BT) during periodic Nz-back-flushing on ceramic membranes. Finally optimal N>-BT for NCMT-7231 (pore size 0.10 pum)
membrane was 20 sec.
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Table 1. Specification of Tubular Ceramic Membranes Used
in This Study

Membranes NCMT-7231
Pore size (um) 0.10
Material ¢ -alu‘mina
on ¢« -alumina support
QOuter diameter (mm) 8
Inner diameter (mm) 6
Length (mm) 252
Surface area (sz) 47.5
Company Nano Pore Materials (Korea)

Table 2. Characterization Data for Surfactants Used Here

MW  CMC

Surfactant Type Formula (g/mol) (mM) Supplier
SDS  Anionic CpHysSONa 28838  8.00 S;fﬁ‘;‘

SEELTES

2.1, 48 Mz ¥ FA
2.1.1. Mzt el

2 dTAA AHEE BT S U 3aA(F)
o AFozA #YAHY Eolth oHT Ay
BeElge S4082E §714 g W 7AH 4=
31818 kAol $-ate] AAZE Aol Thesid £
Aol A A8 E&ute] AL Table 19 AA T

2.1.2. O AE
2121, 489

2 3NN H AAE 95t ALH Sl A
HEG A= sodium dodecyl sulfate (SDS)EH, &2
EXS Table 2¢) YERISITE 3H8, 4 &4 AZ+E iron
(1) ammonium sulfate (FeSO4(NH4),S0;4 * 6H,0, ¥
3shg AH3ste, | mM ¥ EE FHIstoh &3 SDS
9 B¥EE 0,2 4, 6,8 10 mME A Zstd ALREH T

2.1.3. 48 =

Fig. 13} Z& FAYAHo] 7153 By A A
AR FFYI7 28 A 2% 31622 25 LY &
#F& 7HAH, §& &871(CDRCS, Daihan Co.)% A4
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Fig. 1. Schematic diagram of the micellar enhanced ceramic
microfiltration system with periodic N;-back-flushing{15].
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Aakltt. ¥, COD 4¥<& B¢ SDS #42 5
of AVZAAE AYF F71EE AY floH, 44
EAs= H& COD ol AY FEE vAA FolA
SDS] =9 COD #o] AZ 4##AE BEth o
24 SDSY EZ Ao T CODE 24 AFHE
T3 Zo] A (1ol A (1)E ol&3std HEY T4
9 FF5e Ag+Y SDS FEE AMSATH3]
_ COD (mg/L)+ 965

SDS (mM) = 6151 1)




£& AM AAE A% TAZA

Table 3. Effect of SDS Concentration on Average Re-
moval Rate of Pollutants

SDS Concentration TDS  Turbidity SDS Fe

(mM) (%) ) ) )
0 124 89.99 - 274
2 1196 7688 1039 32.04
4 788 8018 1931 2477
6 2502 9429 5429 8897
8 2121 7736 6150 86.87

10 9.14 83.14 3344 53.19

11,000
| T—>-SD3 OmM +Fe 1 mM | NCMT-7231

10.000 1| ~o—SoS 2rbt +Fo tnM | LCEZ IR e
9.000 -80S 4mM + Fe 1 mM
= ~+—5DS 6 mM + Fo 1 mM
“E 8.000 —A—SDS 8M +Fe 1 mM
~9—~8DS 16 mM + Fe 1 mM

=
2 7000
®  6.000
e ;
T 8000 -

-

T 4000 -
3.000 |
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Time {min)
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Hg. 2. Effect of SDS concentration on resistance of membrane
fouling.
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Fig. 3. Effect of SDS concentration on permeate flux.
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Fig. 4. Size distributions of 1 mM ferrous solution adding SDS (D, ; Average particle diameter).
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Table 4. Effect of SDS Concentration on Filtration Factors at Fe 1.0 mM

SDS Concentration (mM) 0 2 4 6 8 10
Jo % 10° (m/s) 3691 30.44 27.36 34.02 29.54 30.72
Rm x 107 (kg/m’ + 5) 0.48 0.53 0.54 0.51 0.51 0.52
Riuso ¥107 (kg/m’ - 5) 0.02 7.69 5.17 10.80 6.40 3.05
Jiso x 10° (m/s) 35.52 2.13 3.03 1.56 2.52 487
Ry x 10° (kg/m’ - ) 0.00 0.05 0.10 0.01 0.09 0.05
Vi x 10" (m’) 178.15 29.23 49.43 24.24 62.45 77.92
1000 39, SDSY| FE7F 10 mM¥Y | 7H % RE B
0.000 § T abar ol Aste, FAF F23]0] vd Y4& o] 84T F9o
S ool Al Cott Mg ol 2 tHoE 49% At 5
0700 | S ama el dg Agjo|tt, TE0] AT ket Zol, AREAA 9
oo S e e i FE7h 7bskRA vlde) mefo] EFCA AR
30800 S-S0 10mM ¢ Fe 1 ) doz Watd[23], uAo] 4A Eu4s FHato A
o]z FA4o| B o RojAA o}, AUhH o v
o o RE 2O AOE BUTG RoF M HE P B
. 2l SDS 10 mM3 ZAAA HF EHEE Jgol 743
0000 L ‘ b 2z el olgd Ane vAdY WyoeE
0 20 40 60 80 100 120 140 180 180 wtodo] 7+adle) wet EyALo A FAEHIL,
Time (min)

Fg. 5. Effect of SDS concentration on dimensionless per-
meate flux.
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o2 AMEEx, 1 AFHE A Aol Table 40]th.
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€}, Fig. 2014 Be vk9} Zo], SDSFEZF 0 mMY
= Rkl A9 §lurt, SDSE =7} 71l wel Ry
7} 2748t 6 mMY W Holgs 2eltirl 10 mMel
A H&ZE Y. ol SDSEE7F CMCYl 7t
A, AP o]l Fwo] A o] 20| & ¢ AY
ol Blzd & A} tg FAEoRN FYoAH
2 A A, Bog g2dd viA=] dFges 4
& AolaE L 459 £ RE YEW ALE Bd
T}.

i
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3 Vg 4 4 UAE Aol

z7] BRA% 5ol g 2 Azt g FRAE g
22t B34 /50l SDSTF rlRE e £
of met ©A3 Aol Fig 50|tk 1 A& 2Y, SDS
57 6 mMY W R @ HF I @& EAT
=%, SDS F=7F 10 mME W =tedo] AA3 13
go] A & HF Iy #& UeUAT CMC 8
mM¥Y w gt o] 74 gkstAl A8 ol 17t A
A3 itttz 5083 908 Abolo) FAsA T
o] W] It FASA 74T F 9% ol Fde
2 mM9 FAol 243 g BTt o]Hd A= 90
£ o3& B E WY AAZE & o Aela
%9 gAol A A AFHOE M3 LET
Aot} o] B A7 Mg A7 FAE A
o]t} 18].

Aore

3.2. JHH AIZKBT) 2| &
At 2o FAAA Hegoer U
2

i
£
o
dpr

o 748 Fol7] 99 WA /AR AAHE A,
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Fig. 6. Effect of Na-back-flushing time on resistance of mem-
brane fouling.
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Fig. 7. Effect of N-back-flushing time on permeate flux.

T3 FodY AY R WIE 24A 7 wel Fig.
69 =N 1 A3, dAH] ¢l& T(NBF)ol| H]
st A HE TP S AS Re o] FHEA #As)
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HOZ FHA Rpse?hs EATh ol A#=Z & o,
Aegte 222t A, BT7F 24% 70 Alzte 9414
O Q3 Fede] FHE s ¥ & YA
Fig. 7= BT ¥i3d W& F34d<4% j9o Hgs y
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Table 5. Effect of No-back-flushing Time on Filtration Fac-
tors at SDS 6 mM and Fe 1 mM

BT (s) NBFF 5 10 15 20
Jo % 10° (m/s) 3402 3256 31.89 34.65 26.02
Rw x 10° (kgm’+s) 051 051 053 051 053
Riso ¥ 10°(kg/m’ -s) 1080 572 558 547 4.07
Jiso * 10° (mys) 156 282 288 292 372
Ry x 10” (kgm’-s) 001 003 003 008 0.15

Vr x 10" (m’) 2444 36.42 44.16 2723 37.87
a: No back-flushing

1.000
NCMT-7231 -~ NBF
0.500 TMP = 1.8 bar —e—BT=5s
0.800 Flow rate = 1.0 L/min a—BT =105
—9—-BT=15s
0.700 —#—BT=205
0.600
2 osw
3
0.400
0.300
0.200
0.100
0.000

0 20 40 60 80 100 120 140 160 1&
Time (min)

Fig. 8. Effect of N,-back-flushing time on dimensionless per-
meate flux.

t, 608 o] Fo& BT 5% 9 1529 J&3 A9 ¥X
stk o] BT 209 ¢ 90 o3y s1#
2 JEE fA3A.

=3 Fig. 8l HAT] ©E FA4Y BEiL
1,9 W3k ety 1 A3, Ve BT/F 202Y o,
08 944 N7t 24E3 vugy & Holg Hon
60% o|¥5H 7/ B4 FA=H. 283 BT/} 5
~1Si°l AtolMe 50272 th ApolE Holtr}

0% o]F A9 W% F4g ey,

w F4 9 AdE Adolmg 434 BT W
o Mg FAHRI(Vy) 2 1808 T Gy AF
(Reiso), 271534 2(1p), 1808 & FdA (), o
A 9] 48RS Table 59 A28+t Table 5914
HE vke} Zo], BT/} ZAZFE Rygd Bady,
Tt S7Fte A€ & 4 e, BT7H 713 21 20
29 1, Rugo 4.07 x 10° kg/m” * s2 7H¢ wgkon,
G AT 28t Jig2 3.72 x 10° misE 7}



42 4AM AAE AT w284 Ay Hdosh AREEA 5 R AL GAH 9F 143

Table 6. Effect of Np-back-flushing Time on Average
Removal Rate of Pollutant at SDS 6 mM and Fe 1 mM

BT (s) NBFF 5 10 15 20
TDS 2502 844 1211 897 382
Turbidity 94.29 87.61 84.05 87.81 87.95
Fe 88.75 4431 70.07 39.13 2491
SDS 5611 16.09 40.73 1255 18.51
a : No back-flushing

Average
removal
rate (%)

A =9} AT Vighe 202Y o 2UAR F,
1029 o 44.16 x 10* m*2.2 744 B9t} 1 o) fE
S 271 0~308 Abolel Bro o] AAe FFH ]
ol ¥ty WEoE BYAT B Ry, hiso, Mo
2o £ w, Aele E2luhg o] £ APoA o
AEe 247 Fd5te Aol aRdAS & £ UA

Table 6°l= BT ¥3lo] @2 =29 4 AA
& At FETY HEE 2.640~45.80 NTU
12, A8, B 0.341~2.830 NTU H92 8%
AAEL 84.05~87.95%E E< & BT 19
E Ao Fddgeg A7) i F
Z1YE(TDS) AALLE 3.82~12.11%E =3] ¥
th 9, B o] 23 A o9 AALEE 94

o

pe ¥ oo Oofo

< 3tA %% ZAS(NBF) Ho%o| 713 AsEHEA
M EE 88.75%01%3, dAEE M ZA & &
BT 2004 ®eddo] 714 FasHolA 713 ¥
2491%% VeI, T3, SDSY AAE HA NBF
oM 71 EL 56.11%C1 R, BT 15244 7H4 #&
12.55%2 Ry
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A o]l AAE Y8 A Yo Fol2 AW
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