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Effects of the ultrasonic wave on microfiltration of yeast suspension was examined using a tubular ceramic
module operated in cross-flow mode. Applied pressures (transmembrane pressure) were varied between 11.27-46.06
kPa. Feed flow velocities were studied in the range between 0.02-0.43 m/s. Feed concentrations were veried as 0.005,
0.010 and 0.020 g/cm’. Acoustic intensities were studied between 0.91-3,53 Wiem' at the frequency of 23.8 kHz. From
the experiments, it is found that permeate flux of microfiltration coupling with uitrasonic irradiﬁtion was dependgnt
with the feed flow velocity, the transmembrane pressure and the feed concentration. Cake removal induced by
ultrasonic cleaning increased with increasing transmembranc presliurc in the prior siage, and then decreased with the
increase in applied pressure in the later stage due to the strong compaction of cake layer. Besides, it is shown that
ultrasound has affected the increase of permeate flux at the lower feed flow velocity. Increase in sound intensity and
sound frequency gave rise to the increase in ultrasonic cleaning performance. However, for a long period of sonication
with high intensity, effect on the characteristics of the membrane was demonstrated. Observation of yeast celis after
being irradiated at the highest acoustic power (40 W) &t the controlled temperature of 30 °C found no change in
morphology, particle size distribution and cuitivation capability. The economic analysis of the application of uhrasound
into the conventional cross-flow microfiliration was also discussed. In the case that ultrasonic wave was introduced to
microfiltration, the decrease in cake buildup over the membnmé and thé increase in permeate flux in the ratio of 1.5 to

3.0 were expressed compared to those obtained from microfiltration without uitrasound.
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NOMENCLATURES

Constant number (-)

area of irradiation surface (cm”)

constant number (-)

concentraiion of macromoiecule at x position (g!cma)
concentration of macromolecule in bulk fluid (glem®)
concentration of macromotecule in gel layer (glcm’)
concentration of macromolecule at permeate side (g!cma)
concentration of macromolecule at the surface (gfcma)
macromolecule diffusivity (cmzfs)

fiuid channel height over the membrane (cm)

sound frequency (kHz)

current (amp.)

permeate flux (cm’lem’.8)

mass transfer coefficient (cm/s)

input power (W)

acoustic pressure (kPa)

pressure amplitude (kPa)

pressure in the bubble (kPa)

pressure contracting the liquid medium (kPa)
hydrostatic pressure (kPa)

pressure at the permeate side (kPa)

gas pressure (kPa)

pressure inlet the membrane (kPa)

critical pressure of cavitation bubble (kPa}

maximum bubble pressure (kPa)

pressure outlet the membrane (kPa)

vapour pressure of a liquid medium (kPa)
transmembrane pressure drop (kPa)

cake layer resistance {1/cm)



Re

Reynold number (-)

critical radius of bubble (cm)

membrane resistance (1/cm) .

plugging resistance (1/cm)

Schmidt number (-)

Sherwood number (-)

time (s)

makimum bubble temperaturs (°C)

feed flow velocity (cm/s)

voltage across the piezoelectric transducer V)
fluid boundary layer thickness (cm)

viscosity of fead fluid (g/cm.s)

film thickness (cm)

density of feed fluid (g/crns)

volume density of a liquid medium (glcm’)

the angle betweert the voltage and the currentin the circuit (°)
time of bubbile collapse (s)

surface tension of the liquid medium (N/m)
acoustic wavelength (cm)

acoustic circular frequency (radian)
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