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EFFECT OF SOLUBLE MICROBIAL PRODUCTS ON THE
ADHESION LAYER FORMATION IN ULTRAFILTRATION

BURE*, HhHFEE*, REBH*

Liu Genyong*, Kiyoshi MOMONOI * Hideki HARADA *
ABSTRACT; The effect of soluble microbial products(SMP) accumulated in reactor on permeate flux and
formation of fouling layer was investigated. In a continuous treatment of synthetic wastewater by activated sludge
process incorporated with ultrafiitration membrane, it is known that permeate flux was dropped with an increase
in SMP concentration, due to an increase in fouling mass adhered onto the membrane surface. From the result
of SMP influence on bacterial adhesion to various membranes and coating surfaces by SMP, it was found that
bacterial number per unit area was in proportion to the SMP concentration in bulk suspension. Bacterial adhesion
number is influenced by the surface tension of substrates used in adhesion experiment. Coating membranes
surface with SMP caused an increase in bacterial adhesion number, as the result of an decrease in membrane
surface temnsion. From the thermodynamic model for the adhesion of bacteria from a suspension onto the
membrane, it was found that the variation in bacterial adhesion number correlated well with the thermodynamic
predictions. These results indicated that SMP accumulated in reactor promotes bacterial adhesion to membrane
or fouling layer surface. Influence of SMP on the permeate flux drop could be considered as the promoting

effect of SMP on bacterial adhesion, as well as SMP direct adsorption to membrane surface.

KEYWORDS; ultrafiltration, fouling layer, soluble microbial products(SMP), bacterial adhesion,surface tension.
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Table.2 Composition of Substrate

Table.3. Solid substrates used in adhesion experiment
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Table.4. Bacterial adhesion experiment condition
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Fig.2.Sample treatment for experiments of adhesion
and contact angle measurement.
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Fig.11. Relation between surface tension
7 v and SMP concentration in solution.
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Fig.12. Relation of bacterial adhesion and
surface tension y _, . (Bars indicate 95%

confidence limits)
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Fig.13. Free energy of adhesion A F
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as a function of substrate surface tension
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