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Study on Educational Support for Elementary School Students
Using Virtual Technology

Kodai MIYAMOTO, Makoto SAKAMOTO

Abstract

According to the results of a survey on the actual status of science education at junior high schools
conducted in 2012, when science teachers were asked about obstacles in observing and conducting experiments
in science, there were opinions such as "lack of time for preparation and cleanup," "lack of equipment and
supplies," and "lack of laboratories," indicating that opportunities to conduct experiments and observations at
school are decreasing. 2016 was said to be the "first year of VR," with many platforms appearing, allowing
people to easily enter the world of VR using smartphones and tablet devices. In this study, we proposed to use
VR technology to prototype a science simulation application for elementary school students to help them in
their education. We also believe that this could improve the current situation where experiments could not be
conducted due to "lack of time for preparation and cleanup," "lack of equipment and supplies," and "lack of
laboratories. In addition, we had 15 students from the Graduate School of Education, University of Miyazaki
experience the simulation application proposed in this study, and conducted a questionnaire to obtain their
evaluation. From the results of the questionnaire, we were able to obtain a certain level of evaluation as to
whether the application can be used in the field of education and whether it can help in education. For the future,
we will improve the application based on the opinions expressed in the evaluation questionnaire, and as soon as
the coronavirus is under control, we will have elementary school students use the application and evaluate it
from their perspective. In addition, since the prototype application in this study is a part of the science field of
elementary school, we would like to add more applications such as those mentioned in the evaluation
questionnaire.

Keywords:

Education, Experiment/Observation, Science, Simulation application, Virtual reality
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Influence of Metal Cations on Cell Performance Degradation of
Polymer Electrolyte Membrane Water Electrolyzer

Ryoya YOSHIMURA, Kensuke NISHIOKA, Yoshihiro SUZUKI

Abstract

We investigated the performance of a polymer electrolyte membrane (PEM) water electrolyzer on metal cations
contamination by feed water. Artificial river water, called Soft water, was used to analyze the effect of metal cations on
the PEM water electrolyzer. The results showed that the operating voltage was increased drastically and the amount of
hydrogen which is permeated from the cathode to the anode through the membrane was also increased. The performance
degradation is induced with increasing Mg?" and Ca®>* concentrations adsorbed on the membrane. Therefore, divalent
cations have a stronger affinity than monovalent cations to degrade the PEM water electrolyzer.

Keywords: PEM water electrolysis, Metal cation, Contamination, Degradation, Hydrogen permeation
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Ionic Permselectivity on Membrane Electrode Assembly for Use of
Soft Water on Polymer Electrolyte Membrane Water Electrolysis

Ryoya YOSHIMURA, Kensuke NISHIOKA, Yoshihiro SUZUKI

Abstract

It is known that metal ions in feed water have a detrimental effect on a polymer electrolyte membrane (PEM)
water electrolyzer. In this investigation, we analyzed the effect of Soft water, containing Na*, Mg?*, K*, Ca®" as main
components, as feed water on the PEM single cell. The results showed that metal ions in Soft water caused the cell
performance degradation and especially divalent cation such as Mg?*, Ca’>" had a stronger impact on a membrane
electrode assembly (MEA). Based on the effect of divalent cation, we attempted to apply ionic permselctivity to the
MEA to suppress the adsorption of metal ions. It was able to have permselectivity after immersing the MEA in
polyethyleneimine solution. Furthermore, before immersing the solution, the dry MEA gave a stronger permselectivity.

Keywords: PEM water electrolysis, Divalent ion, Degradation, MEA, Permselectivity
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Impact of Alloying on Thermoelectric Properties in
Tetragonal Chalcopyrite Compound ZnSnSb,

Yusuke SHIGEEDA, Akira NAGAOKA, Kenji YOSHINO, Kensuke NISHIOKA

Abstract

ZnSnShy has tetragonal chalcopyrite compound which is suitable for thermoelectric performance. When this
structure of lattice parameter ratio c¢/a in nearly equal 2.00, its valence band is degeneracy with, multiple bands at same
energy state, which leads to the value of Seebeck coefficient increased. However, the Seebeck coefficient of ZnSnSb
has low value of 57.8 uV/K at 573 K. The reason is degenerate semiconductor due to high carrier concentration. We
investigated the effect onalloyingwith Mg, Cdand In elements in ZnSnSb> for the optimization of carrier concentration.
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