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Abstract: Effect of backflushing on the membrane fouling for polyethylene capillary membranes was examined by meas-
uring the flux of ALO; colloidal suspensions through the cross flow microfiltration. In the comparison of with and without
the application of backflushing, the hydraulic resistance to permeate flow of the suspension was less with backflusing, but
the increasing rate in permeate resistance was higher. Regardless of backflushing, the cake filtration was dominant at the ini-
tial period of filtration with backflushing, being followed by the pore blocking. And at steady state, the fouling mechanism
is almost governed by the cake filtration model. On the contrary, the pore blocking preceded the cake filtration in the initial
stage of the original membrane before backflushing. And irrespective of backflushing, the ratio of cake filtration to total
fouling increased, compared with that for before backflushing. For the membrane with 0.24 um pore size, the permeate re-
sistance was higher than that of 0.34 pm pore size membrane. but the ratio of cake filtration was smaller than that of large
pore membrane. In comparing the ratio of each fouling component to the total fouling for the case with backflushing pore
blocking was 7.8% and cake filtration was 92.2%. For the case without backflushing, total fouling was composed of 9.6%
pore blocking and 90.4% cake filtration.
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2. Pre-filter
7. Electric balance

1. Feed tank
6. Flow meter

Fig. 1. Schematic diagram of experimental apparatus.
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3. Feed pump
8. Membrane module

4. Needle valve
9. Water tank

5. Pressure gauge
10. Nitrogen bombe

Table 1. Flux Decline Equation for Different Fouling Me-
chanism

Mechanism Equation Regression form

Complete blocking

- Y=k
{pore blocking) In(j) =kt

j=ep(—kt)

Standard blocking
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(pore constriction) J s J :
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Fig. 2. Size distribution of ALOs colloidal particle.
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Table 2. Linear Least Squares Regression Results (rate constant and regression coefficient) of Different Fouling Models for

Different Permeate Pressure”

Complete blocking

Back Flushing (pore blocking)

Standard blocking

. Cake filtration
(pore constriction)

TMP

2 2 2
Mode (K g//cmz) ky R ks R ke R
1.0 0.0076 0.6655 0.0051 0.7142 0.0497 0.8197
Before
2.0 0.0082 0.6293 0.0057 0.6816 0.0662 0.8048
1.0 0.0122 0.7089 0.0099 0.7993 0.1933 0.9558
With
2.0 0.0175 0.7969 0.0159 0.8874 0.4323 0.9897
1.0 0.0166 0.9211 0.0126 0.9584 0.1956 0.9844
Without
2.0 0.0278 0.9672 0.0246 0.9916 0.4983 0.9896
* a) rate constants kv, ks, k. are in 1/min.
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Fig. 6. Resistance data and dR/dt for cross flow filtration
for 200 ppm colloidal solution.
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Table 3. Linear Least Squares Regression Results (rate constant and regression coefficient) of Different Fouling Models for

200 ppm Colloidal Solution”

Complete blocking

Standard blocking Cake filtration

Back Flushing (pore blocking) (pore constriction)
ke R ks R ke R
With 0.0087 0.8003 0.0059 0.8561 0.0587 0.9399
Without 0.0087 0.7826 0.0060 0.8332 0.0642 0.9371
* a) rate constants Ay, ks, kc are in 1/min.
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Fig. 7. Effect of back flushing on the ratio of regressed relative permeate flux for 200 ppm colloidal solution ; ratio of
1,000 ppm to 200 ppm Without BF (top) and ratio of Without BF to With BF at 200 ppm (bottom).
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Table 4. Linear Least Squares Regression Results (rate constant and regression coefficient) of Different Fouling Models for

0.6 um ALO; particle”

Complete blocking

Back Flushing (pore blocking)

Standard blocking
(pore constriction)

Cake filtration

kb R’ ks R ke R
With 0.0127 0.8039 0.0096 0.8682 0.1413 0.9723
Without 0.0133 0.8073 0.0102 0.8708 0.1612 0.9745

* a) rate constants kv, ks, k. are in 1/min.
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Fig. 8. Resistance data and dR/dt for cross flow filtration
for 0.6 um ALO; particle.
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Table 5. Linear Least Squares Regression Results (rate constant and regression coefficient) of Different Fouling Models for

0.24 um Membrane”

Complete blocking

Back Flushing (pore blocking)

Standard blocking
(pore constriction)

Cake filtration

ke R R ke R
With 0.0157 0.7601 0.0137 0.8516 0.3467 0.9821
Without 0.0208 0.9340 0.0171 0.9723 0.3580 0.9793

* a) rate constants ky, ks, kc are in 1/min.
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Fig. 10. Resistance data and dR/dt for cross flow filtration

for 0.24 pm membrane.
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A membrane area [mz]

J permeate flux [L/m’ hr]

Jo  pure water flux [L/m” hr]
relative permeate flux [=J/Jo]
regressed j [-In j, j'”zand fz]
constant in generalized model [-]

P trans-membrane pressure [kg//cm2]

permeate resistance [m"]

membrane resistance [m"l]

cake resistance [m’]

pore blocking resistance [m’]

time [hr]

N viscosity [pa - s]
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