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ABSTRACT

The ultrafiltration behavior of dilute colloidal solution containing Si particles has been
investigated. The experiments in cross flow mode have been performed at different
operating condition by using the membrane with 20 kDa cut-off. The flux decline was
due to the development of membrane fouling which was a dynamic process of two
distinctive stages. For the high trans-membrane pressure, the pore blocking resistance
was dominant at the initial period of filtration and was followed by the cake resistance.
And for the low cross flow velocity, the membrane fouling was governed by the cake
filtration model at the initial stage of filtration process. Flux jump was observed
temporally during the membrane filtration of mixed feed solution.

INTRODUCTION

One of the major bottlenecks in ultrafiltration of colloidal solution such as that of Si
is fouling, which exhibits sudden flux decline. Membrane fouling reduces productivity and
shortens membrane life. Fouling is a complex phenomena depending on interaction of
membrane - solution and also other parameters. Fouling can be classified into two types
according to its location; one is the surface fouling which occurs on the surface of
membrane (the build up of cake layer) and the other is the internal fouling which occurs
on the surface of membrane pores (pore plugging and adsorption). The objective of this
work is to investigate the permeation behavior of Si colloidal solution with using the
hollow fiber membrane and to analyze the fouling mechanism.

EXPERIMENTAL

The experiment was carried out with the holloe fiber membrane(MWCO : 20000)
The experiment was operated at 25°C atmosphere, the feed flow rate of 0-4L/min and the
applied pressure of O-Bkgf/cmz. Si concentration was determined by both atomic
absorption spectrophotometer(Shimadzu 6701) and turbidimeter(Oberco 965).

RESULTS

As shown in Fig. 1, flux decline with time was observed for both the cross flow
for the hollow fiber membrane. And the type of flux decline was similar, but the rate of
decline is more significant at the case of high applied pressure. This decline is due to
accumulation of the colloid particles both rejected on the membrane surface and adsorbed
in membrane pores. In case of high trans membrane pressure, the initial deviation from
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linearity suggests an initial pore plugging. The pores that are larger than the Si particles
can be blocked by small Si particles. Fig. 2 presents the results of an fouling model.
From the Hermia's equation, a plot of dR/dt against time will readily reveals the
resistance mechanism. A positive gradient is indicative n>1 and therefore pore blocking.
-~ While a negative gradient suggest cake filtration. In Fig. 2, both lines which reveal the
fouling mechanism, show the same trend. It can be seen that after 3min of operation the
gradient of dR/dt becomes negative, therefore the pore blocking becomes insignificant and
the cake filtration predominates in each case. And the effect of pore blocking at high
pressure is more severe than that of the low pressure case. Flux jump was observed
temporally during the membrane filtration of mixed feed solution in Fig. 3. Cake layer
of mixed feed solution was composed of two different layers. The initial upper layer
was consist of large particle and the other was made up of small particle. The upper
fouling layer peeled off from the lower layer by shear and the resistance of permeation
decreased.

L 35

:..
3

2
3

02

5
dR /gt
Flux{L/m ?hr]

- S

Flux [t tm hrj

WOHOO DG4 Qe e o
W 00000-T- O fl D) ”.l“unﬂgﬁm-n%:_u_ B B
° 20 4'0 g0 80 o0 ‘50 0 1;0 4’0 5‘0 80 i&O !50 hd 0 20 4‘0 6'0 B’ﬂ 100 120
Time [min | t{min ] Time { min |
Fig. 1. Effect of TMP Fig. 2. dR/dt analysis for Fig. 3. Effect of particle size
on the permeate flux. the different TMP. in mixture on the
permeate flux
CONCLUSION

In the ultrafiltration process of the Si-colloid solution, the flux decline with time was
induced by both the growth of Si cake on the membrane surface and the pore plugging by
Si particles. Rapid flux decline in the early stage due to the pore blocking of membrane
pores followed by cake deposition at high trans membrane pressure. Flux jump was observed

temporally during the membrane filtration of mixed feed solution
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