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B-7

UNIVERSITY OF THE RYUKYUS

Evaluation of ammonia emission during ammonia borane dehydrogenation: isit possible
obtain pure hydrogen from ammonia borane?
Aisei Miyagi (Okinawa Prefectural Naha Kokusai Senior High School)
Supervisor: Tessui Nakagawa

1. Purpose of the research

Since most people in Okinawaincluding me often suffer from blackout due to natural disasters likewise
typhoon, | always thought that | could use fuel cell (FC) when my cell phone ran out of charge. However,
| studied hydrogen is too large to store under ambient condition, so | focused on commercializing
ammonia borane (AB), which is promising hydrogen storage material in terms of high hydrogen density.
Previous studies revealed that ammonia emission during dehydrogenation, one of the drawbacks of AB
for commercializing, was reduced by adding citric acid to AB (hydrolysis) below 0.1 ppm (1SO standard)?.
However, it isunclear whether the hydrogen isalways clean enough, so | continuously evaluated ammonia

and hydrogen release ratesfrom AB after constructing eval uation system.

2. Materials and Methods

| developed a simultaneous hydrogen and ammonia evaluation system

‘ Dehydrogenation system ‘
, Ha * NH;

’ Ammonia detector tube ‘

(Fig. 1). Then | measured both hydrogen and ammoniarel ease rates from ﬂ I H,

AB reacted with citric acid under several conditions (solid/agueous
solution and changing addition order). For better understanding, Liquid
H1B-NMR for during and after reaction were performed.

3. Results and Discussion

AB theoretically desorbs 3 equivalents of
Hydrogen. AB and citric acid both reacting in the
phase showed high
concentration with almost full hydrogen release,
while the condition in which one or both of them
were solid had less ammonia concentration with
unsaturated hydrogen release. This difference of
hydrogen yield seems to be effect of viscosity.
Generally, the measurement ends in 1 hour due
to rapid hydrogen release in this case but |

solution ammonia

‘ Hydrogen detection system ‘

Fig. 1. Hydrogen and
ammonia detection system

a 7Y T T T T T T T T 7158
< 25 . <
8 20 o2 8
< LT
G 1.5 . 9 2
3 L X
'€ 1.0 ~
£ e 6 ¢
c i - 2
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Fig. 2. Hydrogen and ammonia emissions from AB

agueous solution by adding into solid citric acid.

happened to measure 24 h due to my experimental schedule. This serendipity lead us a finding that
ammonia re-emission occurs from ~300 minutes without synchronizing with hydrogen generation, which
was not found in the previous study. This phenomenon could be explained by the chelate reaction between

boric and citric acids, which was confirmed by NMR.

4. Acknowledgments

| developed the hydrogen and ammonia continuous evaluation system and then found ammonia emission
after AB hydrolytic dehydrogenation by mixing with citric acid.
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C-24 UNIVERSITY OF THE RYUKYUS

Observation of the genitalia of microlepidopteran moths on Kumejima Island
using denture cleanser: development of a safe method without potassium
hydroxide
Haruka Kawabata (2rd at Kumejima higt school)

Supervisor: Kaori Tsurui

1. Purpose of the research
To observe the genitalia of moths, the tissues around the genitalia are generally treated
with potassium hydroxide to dissect genitalia. However, potassium hydroxide is not
commercially available because it is a deleterious substance. Kawabata (2018, 2019)
developed a method for dissecting the genitalia of moths using a commercially available
denture cleanser, but the method failed to identify microlepidoptera due to issues with
observation accuracy. In this study, we aim to improve the accuracy of observations using
this method, identify microlepidopteran moths from Kume Island, clarify their
distribution, and discover and record species first recorded on the island.
2. Materials and Methods

Microlepidopteran moths were collected on Kumejima Island from July to September
2022. The abdomens were then in 15 mL water plus a commercial denture cleanser at
least 1 hour. Then, the tissue around genitalia was removed with a brush or tweezers. The
genitalia were stained with a methylene blue solution and cleaned again under
microscope. Species were narrowed down based on the collection conditions and wing

patterns, and finally identified by the shape of the genitalia.

3. Results and Discussion

Genitalia were observed on these using denture cleanser. We succeeded in identifying
Deuterocopus socotranus and D. albipunctatus. These two species are the first records
from Kume Island. In addition, we are currently identifying several other species that are
thought to be unrecorded species based on their wing shapes. These results show that the
observation of genitalia using denture cleanser is also effective for the identification of
microlepidoptera. It is expected that this new method enables high school students and
amateur researchers who have difficulty obtaining potassium hydroxide to identify moths

by genitalia, thereby enhancing understanding of biodiversity.

4. Acknowledgments

Dr. Kaori Tsurui, Faculty of Agriculture, University of the Ryukyus, who was the teacher
in charge of this study, provided guidance. Mr. Osamu Saito and Mr. Takahiro Mano of the
Mothological Society of Japan provided materials. I would like to express my sincere
gratitude to them.
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Exploring the Potential of Microbial Fuel Cells

~Electrode Improvement and Utilization of Agricultural Waste~

OTeruma OSHIRO, Tessui NAKAGAWA (University of the Ryukyus,

Junior High School,

SUMMARY

nd
2" year,

Faculty of Education
Ryukyu University)

The biofuel cell (BFC) can be self-made power generator which simultaneously can clean up the dirty
muddy soil. We previously made the home-made BFC but their power generation abilities were lower
than that of the products. In this study, we used Okinawan wastes such as bagasse, KE-KI, and the

Awamori lees as nutrients. We also employed silver or platinum nanoparticles catalyzed carbon electrodes

to improve their performance. While Okinawan wastes had abilities to improve power generation,

catalyzed carbon electrodes increased power generation up to 108 times compared to the previous one.
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Ammonia Release Behavior and Mechanism in Ammonia Borane-Citric Acid Hydrolysis

OYoshihiro SHIMIZUY, Aisei MIYAGI?®, Ankit Kumar TRIPATHI*, Tessui NAKAGAWA!
(*Faculty of Science, Univ. of the Ryukyus, ?Okinawa Prefectural Naha Kokusai Senior High School, *Science

Education Academy of the Ryukyus, “Graduate school of Engineering and science, Univ. of the Ryukyus)

SUMMARY

Hydrogen and ammonia release behavior which reacted from ammonia borane (AB) - citric acid hydrolysis were

investigated. The amount of these in the reaction was depending on viscosity during mixing. In the reaction of 4 mol/L or

more AB aqueous solution and citric acid, the ammonia was released without hydrogen release after 5 hours. This was

caused by the formation of bis-chelate from boric acid and monoammonium citrate.
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