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Aiwen Zhang
FRlE : #AKFEXZR IZHRE RKALZEEK
FE&EX XA bV Polyamide Membranes for Efficient Polar Solvent Mixtures
Separation
| am honored to have received the poster award in SCEJ 55th Autumn Meeting. | would like

to express my sincere gratitude to everyone who attended my presentation, the judges, and

all members of the academic community. Here is a summary of my presentation.

Polyamide membranes are well-known for their precise molecule separations. While membrane pore size control
is crucial for solvent mixture separation, polarity also plays a key role. In this study, we demonstrate rapid separation
of polar solvents using a polyamide membrane with relatively high polarity and a loose pore structure created via
interfacial polymerization (IP) between polyethyleneimine (PEI) and trimesoy! chloride. The highly polar polyamide
membrane formed by PEI exhibits a significant advantage of permeance improvement in separating polar solvent
mixtures with a comparable level of rejection compared to conventional reverse osmosis membranes. This work
provides insights into the high-performance polyamide membrane design for efficient solvent mixture separation.

During the presentation, we engaged in valuable discussions, making it a rewarding experience. This award has
inspired me to pursue further research. | would like to sincerely thank Prof. Hideto Matsuyama, Asst. Prof. Kecheng

Guan, and all the members of the Membrane Engineering Group at Kobe University for their ongoing support.

Duan Shaofan
FRE : MPRFEXRFER ITFEWHER RKRLEEREK
KX M IV Lowtemperature induced interfacial polymerization of nanofiltration

membrane for the efficient separation of Mg?* and Li*

In this work, the temperature-controlled IP reaction was proposed to optimize the Mg?*/Li*
separation efficiency of the PAA/TMC-based positively charged NF membrane. Lowering the
temperature of the aqueous phase effectively reduced the reaction heat at the interface and slowed down the
diffusion rate of PAA monomers, resulting in a homogeneous reaction with fewer PAA monomers participating.
The resultant loose membrane with uniformly distributed pores would help reduce the mass transfer resistance
and improve the permeance of water or ions. The optimum membrane showed a stable and competitive Mg?*/Li*
separation performance with a high water permeance of 10.23 L m~h™'bar™ and relatively high separation factor of
29.95. In addition, the prepared membrane performed outstanding in filtering the simulated salt lake brine, the
Mg?*/Li* mass ratio was reduced from initial 40 to 0.22 after the two-stage NF process. This study confirmed the
feasibility and advantages of temperature-controlled IP reaction in enhancing the Mg?*/Li* separation efficiency of
membrane, providing new insights for developing membranes for lithium extraction from salt lakes. Since the high

positive charge of the membrane also causes certain lithium rejection, future research should focus on optimizing

the membrane charge for more efficient lithium extraction with high recovery.
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Muhammad Prayogie Aulia

FRE : PKRFEXRFER ITFEWHER BRLEEFEK

&KX X 14 b v Functionalization of Natural Hydrophobic Material on Porous
Polyketone Membrane for Water-in-Oil (W/0) Emulsion Separation

Membrane technology currently demonstrates significant potential for separation processes at
both micro and nanoscale levels. A particularly intriguing area for researchers is oil-water

separation at the microscale, specifically in water-in-oil (W/O) emulsions, where water acts as a
contaminant that must be removed from the oil product using membranes that retain water while allowing oil to pass
through, resulting in a more purified product. Hydrophobic membranes are ideal for preventing water fouling and
achieving high separation performance. While many commercial membranes, such as polyethersulfone (PES) and
polyvinylidene fluoride (PVDF), possess hydrophobic properties, their fabrication processes often involve environmentally
harmful solvents and fluorine-containing materials that pose health risks. Accordingly, this study focuses on the utilization
of natural materials, specifically chitin, to modify membranes from hydrophilic to hydrophobic. This research highlights
the potential of eco-friendly natural materials as an alternative method for enhancing hydrophobicity. Although multi-
step modification processes present challenges, we successfully created a highly hydrophobic polyketone (PK) membrane
surface by integrating chitin with hexadecyltrimethoxysilane (HDTMS). The separation performance of water-in-toluene
emulsions showed a significant improvement with PK membranes modified via chitin-HDTMS integration. The stable flux
observed indicates that the modified PK membrane surface effectively reduces interactions between water molecules
and the membrane, preventing pore blockage and maintaining oil stability during its passage through the membrane.
We hope that this modification endeavor inspires further research into the use of natural materials, especially as non-
renewable resources continue to deplete. By advancing environmentally sustainable alternatives, membrane technology

can contribute to more sustainable industrial applications.
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Gongping Liu
SCEJ 89th Annual meeting (2024/3/18-20, Osaka)
Affiliation : Nanjing Tech University, China
Presentation title : MOF-based membranes for molecular separation

SCEJ 89th Annual meeting, in Osaka, Professor Gongping was invited to be a speaker in separation process
session. Metal-organic frameworks (MOFs) have shown great potential in molecular membrane separation.
Challenges in this field include defect elimination, ultra-thin membranes and application in liquid separation. This
talk will present our recent progress on MOF-based membranes for gas and liquid molecular separation. We
eliminated lattice defects in MOF membranes based on a high-probability theoretical coordination strategy. We
proposed a solid-solvent processing strategy to fabricate an ultrathin MOF mixed-matrix membrane (thickness less
than 100 nm) with filler loading up to 80 vol.%. These MOF-based membranes showed high and stable separation
performance for gases, water desalination and an organic solvent azeotrope.

This is much contributed to separation engineering based on molecular level. This is valuable to be a presentation
supported by Division of Separation Process.

Riku Naito
15th International Workshop on Crystal Growth of Organic Materials (2024/7/23-26, Thailand)
Affiliation : Graduate School of Engineering Science, Osaka University
Presentation title : Mechanism of the enrichment process of enantiomeric excess in temperature cycling-
induced deracemization

| had attended 15th International Workshop on Crystal Growth of Organic Materials

(CGOM15) held in Phuket, Thailand from 23 to 26 July 2024. CGOM15 was a special
conference with ‘nucleation’ as its keyword, and many specialists related to
crystallization from chemical engineering, chemistry, and physics joined to the
conference. Plenary lectures were given by Prof. Hongxun Hao (Tianjin University,) and
Prof. Gerard Coquerel (Univ, Rouen Normandy). Both lectures focused on the
fundamental chemistry, nucleation mechanism and chiral crystallization of molecular
crystals, but very insightful from the viewpoint of separation process by crystallization. |
understood the importance of considering crystallization processes at the molecular

level for further development. Of course, other lectures were also fruitful for me. | had o
poster presentation for 2 days and had many discussions with participants from abroad. | could explain about my
work smoothly, but sometimes could not catch the point of questions. | tried to communicate with different
expressions, however this experience made me recognize the need to improve my English skills as well as
understanding my research. | was also excited to have a discussion with professors whose article | often read so far.
Indeed, attending such a specialized conference is invaluable experience.

| really appreciate to the division of separation process, the Society of Chemical Engineers, Japan for financed
support to my travel to CGOM15.
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Gagandeep Kaur, Kazuho Nakamura, Kentaro Ogawa, and Kenji Wakui

Affiliation : Division of Materials Science and Chemical Engineering, Faculty of Engineering, Yokohama
National University
Title : Effects of Pore Size and Surface Modification on the Alumina Microfiltration Membrane Fouling
in MBR with Backwashing

The effects of pore size and surface modification on the fouling and cleaning properties in membrane bioreactor
(MBR) with backwashing were studied using porous alumina microfiltration membranes with pore sizes of 0.2, 0.5,
0.7, and 15um. The surface modifications were conducted using silane coupling agents, 3-
aminopropyltrimethoxysilane (APTMS) for a positively charged surface, chlorotrimethylsilane (TMS) for a weak
hydrophobic surface, and trichlorooctadecylsilane (ODS) for the strong hydrophobic surface. The two-stage fouling
behaviors were typically observed and elucidated by shifting the fouling mechanism from adsorption to cake
formation during operation. The fouling properties were characterized by the filtration resistance of cake layer Rc,
the filtration resistance caused by adsorption Ra, which were determined from the difference in the filtration
resistance for the filtration direction and the backwash direction, and Transition Point (TP) which divides the fouling
stages. From the effect of pore size, the membrane having 0.2 um, which was the smallest pore size in this study,
showed the highest anti-fouling performance. This result was elucidated by pore blocking caused by particulate
foulants having particle sizes close to the membrane pore size. The effect of the surface modification was mainly
found in the adsorption properties of foulants. The TMS-modified membrane, which had a weak hydrophobic pore
surface, showed the highest anti-fouling performance, which would be provided by blocking the further
accumulation of foulants by the adsorption layer formed in the initial stage of the operation. From the cleaning
properties of the fouled membranes by physical and chemical cleanings, the unmodified membrane, which has a
hydrophilic surface, showed the best cleaning properties. The decrease in the absolute value of the zeta potential

due to fouling was observed as a general trend and the adsorption of foulants in MBR was one of the causes of

the decrease.
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Haruumi Takeda, Erika Okita, Takafumi Horie, Makoto Asano, and Masahiro Yasuda

Affiliation : Department of Chemical Engineering, Osaka Metropolitan University
Title : Amount and Composition of NOx Generated by Metal (Cu, Ni, and Fe) Dissolution Reaction with
Nitric Acid

In metal dissolution processes, the amount and composition of NOx generated by a reaction using nitric acid
vary with complex factors. To treat harmful NOx generated by metal dissolution with nitric acid, the amount and
composition of generated NOx was estimated by a kinetic profile of the metal dissolution reaction in nitric acid. To
construct a kinetic profile of metal dissolution in nitric acid, we selected copper (Cu), nickel (Ni), and iron (Fe) since
they are metals often used in metal dissolution processes. The effects of concentration of nitric acid and reaction
temperature on the molar amount and molar composition of NOx (= NO + NOz) generated by metal dissolution
in nitric acid were studied. In the case of Cu or Fe dissolution reactions, when the concentration of nitric acid was
between 8 and 11 mol-dm~2 at 80°C, the molar ratio of NO: to total NOx generated (NO2/NOx) was almost 0.9. The
molar ratio of NO2/NOx also showed dependence on concentration of nitric acid from 3 to 8 mol-dm™~. In the case
of Ni dissolution reaction, the generated amount of NOx was quite low. Activation energies were obtained at various
concentrations of nitric acid by kinetic analysis of metal dissolution. Molar ratios of NOx generated to metal

dissolved (NOx/Cu or NOx/Fe) were obtained at various concentrations of nitric acid. When the concentration of

nitric acid was high, the molar ratios of NOx/Cu and NOx/Fe were high. The molar ratio of NOx/Fe was higher than
that of NOx/Cu.
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