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Abstract —Combined membrane process of ceramic microfiltration (MF) and polymer ultrafiltration (UF)
was optimized for the removal of color and total organic carbon (TOC) from textile wastewater. Membrane
regeneration was performed for the efficient operation by backflushing and chemical cleaning. Flux of 10.3%
increased by the pulse backflushing of 1 second every 2 minutes in ceramic microfiltration. Membrane
regeneration of 97% was obtained by chemical cleaning with 0.1% sodium hydroxide in polymer
ultrafiltration. The removal efficiency of TOC, color and SS (suspended solid) were 84.6%, 97.4% and
100%, respectively. The combined process was found to be suitable for the removal of color and residual

organics from textile wastewater.
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Table 1. Characteristics of the membranes used in this study

MF ceramic UF polymer membrane

Item membrane .
(Pall Co., USA) (Osmonics, USA)
Top layer Zirconia (TiO»)

Polyamide thin film
a-Alumina (Al,O3)

Sub structure

Module type Tubular Plate
pH range 1-14 2-12
Typical pressure 1-3 bar 5-35 bar
Max. temperature 100C 50T
Filtration area 0.005 m’ 0.0136 m’
Pore size/MWCO 0.05 Um 2,000 Da
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Figure 1. Schematic flow diagram of the experimental system.
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Table 2. Characteristics of the dye wastewater from

textile industry v Cermic MF
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Figure 3. Permeate flux of dye wastewater by ceramic
microfiltration (40°C, 1 bar).
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Figure 4. TOC and color removal efficiency of dye
wastewater according to operation time
using ceramic microfiltration (40°C, 1 bar).
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Figure 6. Permeate flux of dye wastewater by polymer
ultrafiltration (25°C, 5 bar).
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Figure 7. TOC and color removal efficiency of dye
wastewater according to operation time
using polymer ultrafiltration (25°C, 5 bar).

Table 3. Chemical cleaning results by sodium hydroxide

Water flux after
cleaning (L/m2 - hr)

Water flux before

Cleaning agent cleaning (L /m® - hr)

0.1 % NaOH 38.3 37.2

0.2 % NaOH 38.6 37.5
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