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ABSTRACT

In this study, it is estimated that ceramic membrane process which can operate stably in harsh conditions replacing existing
organic membrane connected with coagulation, sedimentation etc. . Jar-test was conducted by using artificial raw water
containing kaolin and humic acid. It was observed that coagulant (A-PAC, 10.6%) 4mg/l is the optimal dose. As a results
of evaluation of membrane single filtration process (A), coagulation-membrane filtration process (B) and
coagulation-sedimentation-membrane filtration process (C), TMP variation is stable regardless of in Flux 2 m*/m?-day. But
in Flux 5 m?/m?-day, it show change of 1-89.3 kpa by process. TMP of process (B) and (C) is increased 11.8, 0.6 kpa
each. But, the (A) showed the greatest change of TMP. When evaluate (A) and (C) in Flux 10 m?/m?-day, TMP of (A)
stopped operation being exceeded 120 kpa in 20 minutes. On the other hand, TMP of (C) is increased only 3 kpa in
120 minutes. Through this, membrane filtration process can be operated stably by using the linkage between the pretreatment
process and the ceramic membrane filtration process. Turbidity of treated water remained under 0.1 NTU regardless of
flux condition and DOC and UV,s4 showed a removal rate of 65-85%, 95% more each at process connected with pretreatment.
Physical cleaning was carried out using water and air of 500kpa to show the recovery of pollutants formed on membrane
surface by filtration. In (A) process, TMP has increased rapidly and decreased the recovery by physical cleaning as the
flux rises. This means that contamination on membrane surface is irreversible fouling difficult to recover by using physical
cleaning. Process (B) and (C) are observed high recovery rate of 60% more in high flux and especially recovery rate of
process (B) is the highest at 95.8%. This can be judged that the coagulation flocs in the raw water formed cake layer
with irreversible fouling and are favorable to physical cleaning. As a result of estimation, observe that ceramic membrane
filtration connected with pretreatment improves efficiency of filtration and recovery rate of physical cleaning. And ceramic
membrane which is possible to operate in the higher flux than organic membrane can be reduce the area of water purification
facilities and secure a stable quantity of water by connecting the ceramic membrane with pretreatment process.
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AurEel f71%

membranes)

Attributes

Deficiencies

- High flux (up to 400 lmh) at relatively low pressure —
high permeability

High recovery (99%)

- Very high backwash flux possible (50 times than
forward flux) — water: up to 5 bar; air: up to 2 bar;
strong CEB possible)

High durability against oxidants, strong acids, bases,
and temperature — can be aggressively cleaned
Hydrophilic membrane surface

High security regarding membrane integrity — resistance
to physical breakage

- Long service life/wear-resistant (approximately 20 years)

Relatively small packing density (m?m?)
Relatively high price (per m?
Sensitive to crack formation
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2. Methods
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Table 2. Characteristics of water quality in synthetic feed water

Range
Parameters
Maximum | Minimum | Average
Temperature (C) 24.3 21.0 22.6
Turbidity (NTU) 28.7 22.4 23.7
UVis4(1/cm) 0.3460 0.2032 0.2840
DOC(mg/L) 5.321 2.684 4.016
(Jar—test)

H
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Fig. 1. Schematic of seawater desalination pretreatment system
using Ceramic MF.
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Table 3. Characteristics of Membrane

Ceramic membrane Type Contents Membrane Module
Material Ceramic (Al,O;)
Type Inner-pressured type monolith
Nominal pore size 0.1/m
Dimension (®)30mm X 100mm(L)
Size of channel f 2.0mm
Number of channel 55
Membrane surface area 0.035m*
pH range of acceptable 1~14
Max. Operating pressure 20kgf/cm?
Manufactory Metawater
2.2 B 2 98 #7102 A 1 ~ 10 mgLe] HEA
oy o] 4 e gme o g poc, | 3 BHE _Xﬁlﬂﬁ}‘ﬁtk Jartest AT} B33 BA T}
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Filter, Whatman)2 oj3}5}o] A}-835}9ich
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Fig. 7. Comparison of TMP by pretreatment process and
operating conditions.
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