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ABSTRACT

This research describes the design and construction of a cross flow microfiltration
and ultrafiltration rig allowing an accurate measurement and control of crossflow velocity (CFV),
transmembrane pressure (TMP) and permeate flux. The membrane rig was tested by studying the
- permeate flux behavior, fouling characteristic and mechanism, and critical flux during
microfiltration and ultrafiltration of sugar palm sap. The membrane used was fubular ceramic
membrane with pore size/molecular weight cut-off (MWCO) 0.14 um 50, 150 and 300 kDa. It
was found that permeate flux increased as membrane pore size/MWCO, TMP and CFV increase
and reached constant value after about 150 minute. The severe fouling due to reversible and
irreversible fouling was found during membrane filtration. The reversible and irreversible fouling
resistances increased as membrane pore size decrease and TMP increase. However both
resistances decreased as CFV increase. The adsorption of small particle on the membrane pore
wall was found at the first ~20-30 minute of filtration (described by standard blocking model,
SBM), followed by pore blocking mechanism {intermediate blocking model, IBM) and cake
formation on the membrane surface (cake filtration model, CFM) respectively. The membrane
pore sizeMWCO, TMP and CFV did not affect the fouling mechanism pattern but the kinetig
constant (k) of fouling mechanism model. In order to reduce or eliminate membrane fouling
especially external fouling, therefore the critical flux of sugar palm sap was also investigated. It
was found that the critical flux of sugar palm sap was a weak form and increased with increasing
membrane pore size/ MWCO and CFV. An assessment of critical flux model base on
transportation mechanisms, a toque balance and shear-induced diffusion models was studied. It

was found that neither of the models could explain the experimental critical fluxes adequately'.
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