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Abstract — In this study sodium dodecyl sulfate (SDS), which was anionic surfactant, was added for forming micelles
to remove iron ion that could be contained with small amount in industrial water. Then aggregates binding between iron
ions and micelles were rejected by a ceramic microfiltration membrane. As result of SDS concentration effect on
removal rates of iron and SDS in modified iron solution, the removal rate of iron was the highest value of 92.26% and
the removal rate of SDS was 61.10% a little higher than the result of calcium ion at 8 mM which was CMC (Critical
micelle concentration) of SDS. As final resistance of membrane fouling R, increased the more at the higher SDS con-
centration, it showed the highest value at 4 mM and the lowest at 10 mM of SDS. The final permeate flux J,g, had the
highest value and the largest total permeate volume could be finally acquired at SDS 10 mM. In case of CMC 8 mM,
low R, was shown as same as that of 10 mM until 80 minutes of operation, and tended to increase dramatically to 120

minutes and increase slowly again until 180 minutes.
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Table 1. Specification of tubular ceramic membranes used in this study

Membranes NCMT-7231
Pore size (um) 0.10
Material a-alumina on a-alumina support
Outer diameter (mm) 8
Inner diameter (mm) 6
Length (mm) 250
Surface area (cm?) 47.12
Company Nano Pore Materials (Korea)

Table 2. Characterization data for surfactants employed
MW CMC

(g/mol)  (mM)

SDS  Anionic C;,H,sSO,Na  288.38 8.00[3] Sigma, solid

Surfactant  Type Formula Supplier

Discharge

o Concentrate
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Fig. 1. Schematic diagram of the micellar enhanced ceramic microfil-
tration system|[16].
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Table 3. Quality of modified solution and treated water, and average removal rates

SDS Concentration Pollutants TDS (mg/L) Turbidity (NTU) SDS (mg/L) Fe (mg/L)

Modified Solution 268 2.55 662.3 45.45

2mM Treated water 245 0.40 486.8 38.06
Average removal rate (%) 8.68 83.77 25.84 16.25

Modified Solution 309 3.61 964.5 41.67

4 mM Treated water 270 1.06 816.9 34.01
Average removal rate (%) 12.69 73.39 15.65 18.40

Modified Solution 381 291 1,911.2 44.45

8§ mM Treated water 320 1.70 743.3 3.36
Average removal rate (%) 15.81 39.76 61.10 92.26

Modified Solution 407 3.49 2318.3 41.07

10 mM Treated water 395 2.14 1659.0 40.11
Average removal rate (%) 2.94 37.82 28.65 2.28
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Table 4. Effect of SDS concentration on filtration factors at Fe 1.0 mM

SDS Concentration (mM) 2 4 8 10

J,x10° (m/s) 3429  33.09 30.15 30.44
R,x10° (kg/m’s) 0.01 0.03 0.08 0.08
R, 107 (kg/m’ 5) 0.50 0.51 0.50 0.50
R 507107 (kg/m?’s) 6.14 7.19 6.58 2.83
J150%10 (m/s) 2.65 228 2.46 5.18
V,x10% (m?) 29.29 29.74 65.67 70.19
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Fig. 2. Effect of SDS concentration on the resistance of membrane
fouling.
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Fig. 3. Effect of SDS concentration on dimensionless permeate flux.
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