Application of Submicron Super-fine Powdered Activated Carbon
on Mitigating Membrane Fouling in Microfiltration Systems
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It is a great honor to be here to express my gratitude to the 25" Symposium held by the Japan Society on Water
Environment. The JSWE-ORGANO Doctoral Research Award is a recognition of the research during my doctoral
course and an inspiration for my future work.

It is almost inevitable to consider the issue of membrane fouling when we would like to apply filtration to purify
water. In my study, commercially available powdered activated carbon (PAC) with a median diameter (D50) of 12
um was ground into 200 nm sized submicron SPAC (SSPAC), and SSPAC was investigated as a pretreatment
material for the prevention of hydraulically irreversible membrane fouling during microfiltration (MF) process.

This study revealed that SSPAC exhibits superior adsorption performance on membrane foulants than conventional
PAC. Based on the findings, a promising pretreatment was developed: pulse dosing of SSPAC with coagulation, which
allows SSPAC to form a protective layer on the membrane surface to keep foulants out. Coagulation helps to facilitate
the attachment between the SSPAC layer and membrane, making them washed off by hydraulic backwash much
easier and therefore controls membrane fouling. In the second half of my doctoral course, I focused on further
optimizing this additive solution and tried to apply this new pretreatment method to a higher scale, or other
membrane treatment solutions (such as ceramic membranes). Some good results were achieved but it was also found
that we need to pay more attention to form an evenly pre-coated layer, which is a matter of success or failure if we
would like to apply this technique into practical use.

Overall, I am glad that I chose to conduct this research during my Ph.D. and filled in some blanks in the research
on controlling membrane fouling. During my studies, I received a lot of help from my research lab: Prof. Y. Matsui,
Dr. T. Matsushita, Dr. N. Shirasaki, and other members. Finally, I am grateful to Nishihara Cultural Foundation and
JST SPRING for my doctoral program, which financially supported me with an environment where I could focus
more on my research.
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Enrichment of Novel Methane-related Microorganisms Reveals Unknown Carbon Cycles
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Development of a Method for Investigating the Distribution of Freshwater Bivalve

Nodularia nipponensis Using Environmental DNA and Estimating the Population
Density Required for Cyanobacteria Control
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