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Abstract: Flat membrane with 0.4 um pore size was prepared with PVdF (polyvinylidene fluoride) nanofiber, which has
the advantages such as excellent strength, chemical resistance, nontoxic, non-combustibility. After that, spiral wound module
was manufactured with it including a woven paper. Effect of pH was studied by comparing permeate fluxes and rejection
rates of the spiral wound module using simulation solution including kaolin and humic acid. The recovery rate and filtration
resistance were calculated after water back-washing at the end of filtration experiment. In addition, after the water filtrated
by the spiral wound module was passed through a column filled with GAC (granular activated carbon), adsorption effect of
GAC was investigated by measuring the turbidity and UVas4 absorbance.
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Table 1. Specification of GAC Employed in this Study[3]

Parameter Average value
Mesh size 8 x 30 mesh
Moisture 2.8%
Iodine number 1,058 mg/g
Hardness 95.8%
Bulk Density 0.48 g/mL
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Fig. 1. Apparatus of hybrid water treatment process of
PVdF nanofibers spiral wound microfiltration module and
GAC adsorption column.
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Table 2. Effect of pH on Filtration Resistances, and Recovery Ratio of Spiral Wound Microfiltration Module Manufactured

with PVAF Nanofibers

Filtration resistances

Recovery ratio

pH R x 107 R, x 10” Ry, x 107 R, x 10” Ri x 107 R, x 107 Ry
(1/m?) (1/m) (1/m) (1/m) (1/m?) (1/m) (%)
5.0 1.571 2.019 1.597 4911 0.308 5.218 98.35
6.0 1.269 1.777 1.510 3.396 3.058 6.455 84.06
6.9 1.339 1.752 1.670 0.984 3.946 4.930 80.19
7.0 1.488 2.046 1.626 5.218 1.713 6.930 91.52
8.0 1.416 1.870 1.520 4.340 1.286 5.627 93.18
9.0 1.273 1.970 1.359 7.705 1.078 8.783 93.70
¢ Flowlate : 48 L/mi N ¢
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Fig. 2. Effect of pH on filtration resistances and recovery rate in the hybrid water treatment process of PVAF nanofibers spiral

wound microfiltration module and GAC adsorption column; (a) initial filtration resistance, (b) filtration resistance before water
back-washing, (c) filtration resistance after water back-washing, (d) increase rate of filtration resistance, (e) increase rate of ir-
reversible filtration resistance, (f) recovery rate of water back-flushing. (g) total filtration resistance.
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Table 3. Effect of pH on Treatment Efficiency in the Hybrid Process of PVAF Nanofibers Spiral Wound Microfiltration
Module and GAC Adsorption Column

Turbidity (%)

UVyss absorbance (%)

H
P Membrane Membrane + GAC GAC Membrane Membrane + GAC GAC
96.87 97.40 0.53 49.85 52.95 3.10
6 96.24 96.42 0.18 71.44 76.28 4.83
6.9 96.95 97.18 0.23 71.63 72.81 1.18
7 97.75 97.69 -0.06 62.75 66.73 3.98
8 97.86 97.59 -0.27 62.96 65.79 2.83
9 97.40 97.36 -0.05 63.83 66.14 232
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Fig. 3. Treatment efficiency in the hybrid water treatment process of PVdF nanofibers spiral wound microfiltration module
and GAC adsorption column; (a) turbidity, (b) UV,s4 absorbance.
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Fig. 4. Effect of pH on dimensionless permeate flux in the
hybrid process of PVdF nanofibers spiral wound micro-
filtration module and GAC adsorption column; (a) mem-
brane separation process, (b) hybrid process.
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