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ABSTRACT

Major problems often encountered for the activated sludge system in waste water treatment is
sludge filtration. This problem affects control of the sludge return and leads to low treatment efficiency.
The objectives of this research was to improve the efficiency of the activated sludge system by using
membrane microfiltration instead of a conventional sediment tanks. The waste water feed came from the
aeration tanks of an activated sludge system of a seafood factory. In the first part of the experiment,
study of the effects of transmembrane pressure, feed concentration, feed rate and membrane pore size on the
flux value and the efficiency of the system were conducted.Their values were ranging from 5-15 psi,
1500-3500 mg/l, 1.25-1.75 Lpm and 0.1-5 micron, respectively. The results revealed that the
filtration permeate flux values were 9.38-27.58 L/m”.hr. It can remove suspended solid more than 99%
and reduce COD more than 58.1%. The highest permeate flux was obtained at the transmembrane
pressure of 5 psi, the feed concentration of 1500 mg/1, the feed rate of 1.75 Lpm and the pore size of 5
micron for cellulose nitrate membrane. At the permeate flux value of 27.58 L/m”.hr it can remove 99.73%
of the suspended solids and 58.1% of COD. In the second part of the experiment, it was found that after
the crossflow microfiltration process, the outcome resulted in cake filtration fouling and it can be washed
using a backwash process to extend shelf life of membrane. The result of this cake filtration fouling was

confirmed by SEM.
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M50 1 Mseanuuumsnaasslaalusiunsy Response Surface Method.

Experiment Feed concentration Membrane pore size FPressure | Feed rate
Mo. img/l) (micron) ipsi) (Lpm)
1 0.1 5 1.25
2 0.1 5 1.75
3 0.1 15 1.25
4 0.1 15 1.75
5 L 5 5 1.25
[ 5 5 1.35
7 5 15 1.25
8 5 15 1.35
9 2500 1.2 10 1.5
10 0.1 5 1.25
11 0.1 5 1.35
12 0.1 15 1.25
13 0.1 15 1.35
14 3500 5 5 1.25
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a) Complete Blocking model
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K = constant value for complete blocking model
(1/m*.hr)

K = constant value for intermediate blocking model
(m*/L)

K = constant value for standard blocking model
(1/L)

K = constant value for cake filtration model
(m®>.hr/ L?)

J = permeate flux (L/m®.hr)

V = volume (L)

t = time (hr)
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