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Effect of ultrasonic irradiation on membrane fouling and
membrane wetting in direct contact membrane distillation process
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ABSTRACT

Membrane distillation (MD) is a novel separation process that have drawn attention as an affordable alternative to conventional
desalination processes. However, membrane fouling and pore wetting are issues to be addressed prior to widespread application
of MD. In this study, the influence of ultrasonic irradiation on fouling and wetting of MD membranes was investigated
for better understanding of the MD process. Experiments were carried out using a direct contact membrane distillation
apparatus Colloidal silica was used as a model foulants in a synthetic seawater (35,000 mg/L NaCl solution). A vibrator
was directed attached to membrane module to generate ultrasonic waves from 25 kHz (the highest energy) to 75 kHz
(the lowest energy). Flux and TDS for the distillate water were continuously monitored. Results suggested that ultrasonic
irradiation is effective to retard flux decline due to fouling only in the early stage of the MD operation. Moreover, wetting
occurred by a long-term application of ultrasonic rradiation at 75 kHz. These results suggest that the conditions for ultrasonic
irradiation should be carefully optimized to maximize fouling control and minimize pore wetting.
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Fig. 1. Schematic diagram for laboratory scale DCMD equipped
with ultrasonic wave generator
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Fig. 2. Comparison of distillate flux and TDS in the DCMD treatment of 35,000 mg/L NaCl solution without and with ultrasonic
irradiation. (a) Flux without ultrasonic irradiation (b) TDS without ultrasonic irradiation (c) Flux with ultrasonic irradiation
(d) TDS with ultrasonic irradiation.
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Fig. 3. Changes in distillate flux and TDS during the DCMD treatment of the solution of model foulant (10,000 mg/L colloidal
silica and 35,000 mg/L NaCl) without ultrasonic irradiation. (a) Flux (b) TDS.
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Fig. 4. Changes in distillate flux and TDS during the DCMD treatment of the solution of model foulant (10,000 mg/L colloidal
silica and 35,000 mg/L NaCl) with ultrasonic irradiation. (a) Flux at 72 kHz-30W (b) TDS at 72 kHz-30W (c) Flux
at 45 kHz-30W (d) TDS at 45 kHz-30W (e) Flux at 25 kHz-30 (f) TDS at 25 kHz-30.
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