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Suitability of Pepper Mild Mottle Virus as a Surrogate for Waterborne Enteric Viruses
and its Reduction Efficiency in Full-scale Drinking Water Treatment Processes
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Hydrolysis of Polyaluminum Chloride and its Effect
on Coagulation Performance: Role of Inorganic lons
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Yize Chen (B 253)

It is a great honor to receive the JSWE-ORGANO Award at the 26th Symposium hosted by the Japan Society on Water
Environment. This award is the best recognition of my research during my doctoral course, and it will continue to inspire
my future work. I would like to thank JSWE, Organo Corporation, and every related specialist for giving me this award.

Even though coagulation-flocculation, sedimentation, and sand filtration (CSF) is the fundamental process for drinking
water treatment, there are numerous unsolved issues still left. My research focused on the application of
polyaluminum chloride (PACl) coagulant, especially the recently invented high-basicity PAClI (HB-PACI) coagulant,
and aimed on finding the optimal condition for PACI application in terms of water ion components.

This study revealed that the zeta potential, which is commonly used to evaluate coagulation, does not reflect HB-PACI
effectiveness in the CSF process. This phenomenon encouraged me to find a new factor that can correctly reflect
PACI effectiveness. From the perspective of hydrolysis-precipitation, we evaluated the rate of hydrolysis-precipitation
for PACls with different basicities and found that PACIs floc formation is highly correlated with its hydrolysis-
precipitation rate. Then, we evaluated how commonly found inorganic ions and natural organic matter (NOM) affect
the hydrolysis-precipitation of PACI in water. We found that sulfate ion has the strongest ability to hydrolyze PACI,
followed by bicarbonate ion. It is reported that HB-PACI performs poorly in some waters. This study revealed that
sulfate ion is important for a satisfied effectiveness of HB-PACI because HB-PACI is hardly hydrolyzed by bicarbonate
ion, therefore difficult to hydrolyze in water when compared with normal basicity PACL NOM also showed the ability
to hydrolyze PACL. We quantified their ability and furtherly revealed that the ability of sulfate ion, bicarbonate ion,
and NOM followed the additive manner, and their overall effect can be expressed as the “sulfate-ion-equivalent
concentration”. This concentration is highly correlated with hydrolysis-precipitation and floc formation, which could be
a useful metric of the effectiveness of PACI coagulant.

Overall, I am glad that my research filled in some blanks in the research of PACI application, and I hope that my
research can solve some problems in the field application of PACIL I would like to express my best gratitude to Prof.
Y. Matsui, Prof. T. Matsushita, Prof. N. Shirasaki, and other members in the Laboratory of Environmental Risk
Engineering, Hokkaido University. Finally, I am grateful to Mitsubishi Corporation International Scholarship for the
financial support during my doctoral course, which enabled me to focus more on my research.
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Virus Removal by Microfiltration: Full-scale Removal Efficiency and
Effect of Surface Interaction and Pre-coagulation
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