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Kitchen Science - Mini Butter Making with Small Sauce Jars - (\Department of Education,
Kamakura Women's University, >Graduate School of Science, Tokyo University of Science)
OYoko Sato"?, Hisataka Ohta?

Experiments in butter making using centrifuges or plastic bottles have been widely
conducted so far.

In this study, we have tried to contrast animal and vegetable ingredients used in making mini-
butters with small sauce jars. We have made sure that a small amount of butter and whey could
be obtained by shaking animal ingredients in a small sauce bottle and a small amount of cream
could be obtained by shaking vegetable ingredients in a small sauce bottle.

By making this method available to the public, we are grateful to say that it can be made use
of for scientific inquiry in high school classes, club activities and free research.

Keywords : Kitchen Science,; Butter, Small Sauce Jar
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Fig.1 Small sauce jars(13.5 mL) Fig.2 Experimental results (Left: Cream, Right:

Butter and whey)
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Silver mirror reaction dose not proceed with formic acid (' Graduate School of Science, Tokyo
University of Science, *Faculty of Science, Tokyo University of Science) OToshihiro Ijichi',
Masayuki Inoue?

We have quantitatively investigated silver mirror reaction with formate in ammoniacal
silver nitrate solution or Tollens’ reagent prepared under basic condition with sodium
hydroxide, by volumetric analysis and HPLC. As the result, the silver mirror reaction
utilizing formate did not proceed. However, the generation of silver mirror with ammonia as
the reducing agent proceeded when Tollens' reagent was used. These results indicate that
formic acid dose not reduce silver(I) diammine ions.

Keywords : Silver mirror reaction; Formate,; Tollens’ reagent; Ammonia
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Development of the experiment to create a super water-repellent surface using sodium laurate
(‘Chiba University) OFuto Arai', Hideko Hayashi', Ken-ichi Tozaki'

We attempted to create a water-repellent surface for a high school-level experiment using
chemical treatment. Two methods for preparing a super-water-repellent surface with a contact
angle of 150° or more were evaluated: (1) treating anodized aluminum with a silane coupling
agent " and (2) adsorbing sodium laurate onto a cobalt hydroxide film precipitated on a glass
slide ?. However, these methods were not suitable for high school experiments because the
silane coupling agent was expensive and difficult to handle, and the cobalt hydroxide film
adhered poorly and peeled off easily.

Therefore, in this study, we combined the two methods and successfully created a super-water-
repellent surface by adsorbing sodium laurate onto anodized aluminum. During the anodizing
process, we used a micro:bit, a single-board computer, to measure and record the current and
voltage. A superhydrophobic surface with a contact angle of approximately 160° was achieved
by anodizing aluminum for 4 hours and immersing it in a sodium laurate solution for 5 hours.
To optimize the experiment for classroom use, we also investigated the effect of varying the
anodizing and immersion times on the resulting contact angle.

Keywords - Super water repellent, Anodized aluminum, Sodium laurate, Anodizing, micro:bit
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Development of experimental teaching materials based on rotaxane type molecular shuttles
(‘Graduate School of Science, Toho University, *Toho University)OTomoya Katogi,! Izumi
Imai?

Rotaxane is a supramolecule in which the axial molecule passes through a cyclic molecule
and attached to both ends of the axial molecule by large molecules. Supramolecules that have
multiple stable states depending on external stimulation such as pH, heat, and light are called
molecular machines. In particular, those with a rotaxane skeleton and a cyclic molecule that
moves to another site of the axial molecule are called molecular shuttles. In this study, we
aimed to develop a molecular shuttle that can be synthesized by a mild and simple chemical
reaction, and in which the cyclic molecule moves to the phenolic site under pH conditions.
Rotaxane 1a was synthesized in three steps. Amine 3 was synthesized by reductive amination
and converted to hexafluorophosphate 4. 4 and dibenzo-24-crown 8-ether formed a pseudo-
rotaxane. Then, the pseudo-rotaxane was brominated by NBS to synthesize 1a. We are currently
investigating the analysis of the transfer of cyclic molecules by the addition of organic acids
and organic bases to 1a and rotaxane 2a, which has already been reported?.

Keywords : Molecular Shuttles, Molecular Machine, Teaching Materials
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A chemical experiment to produce photoluminescent ink: Chemistry joys in Japanese foods
(Center for Liberal Arts and Sciences, Ashikaga University) ODaisuke Kajiya

This presentation gives and shares a chemical experiment in which a colored aqueous
solution can be produced by dissolving amino acids and sugars in water and heating it, and the
aqueous solution can be used as luminescent ink. This is a short experiment that can be used in
introductory courses in general chemistry, co-medical chemistry, materials chemistry,
biochemistry, and the chemistry of foods such as soy sauce and miso soup.

Keywords : Chemical experiment; First-Year Undergraduate; Color; Culture; Art
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Small-scale ammonia fountain experiment (Department of Science, Faculty of Education,
Hirosaki University) O Toru Shimada

The ammonia fountain is an experiment used in the first grade of junior high school science
class on the generation and properties of gases. The acid-base indicator in a beaker is sucked
up through a glass tube, and not only does it look like a fountain, but it also changes color,
which attracts the students' interest. In addition, the ammonia fountain experiment is not limited
to the generation and properties of gases, but is closely related to other units such as writing
chemical reaction equations, heat in and out of reactions, atmospheric pressure, and acid-base
indicator. Despite the impact on students and the cross-curricular nature of this experiment, the
ammonia fountain method has often been used only as a demonstration experiment because of
the large size and complexity of the apparatus”. The purpose of this study was to develop a
microscale ammonia fountain experiment that could be performed by individual students. By
devising a method for generating the gas and using glass tubes, a method was successfully
developed to ensure success of the ammonia fountain without the smell of ammonia filling the
laboratory”. The developed method can be performed at least six times during a 50-minute
class period, allowing each student to perform the ammonia fountain experiment. When
performing the experiment, acid-base indicators of different colors can be distributed to each
student in the group, so that various color changes can be observed. Keywords: Ammonia
Fountain; Gas Properties,; Acid-base Indicator;, Microscale Experiment
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A Study on Improving the Accuracy of Mercury Detector Tubes in Mercury Bioaccumulation
Experiments (Faculty of Education, Hirosaki University) O Yukiyasu Chounan, Kaito Tomura,
Shun Sugie

As a simple experiment in an educational setting that allows students to experience the
bioaccumulation of mercury, we developed a bioaccumulation experiment using a gold colloid
coloration method and a mercury measurement set, and found that it is possible to conduct
qualitative and quantitative mercury experiments. However, experiments using the mercury
measuring set could only quantify mercury contained in fish and shellfish, which are known to
contain high concentrations of mercury. Therefore, this study investigated a mercury detector
tube capable of detecting mercury contained in fish with low mercury concentrations.
Keywords : Mercury, Bioaccumulation, Environmental Education,

Gold Colloid Coloration Method,; Mercury Detector Tube
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Classroom practice on underground treatment of carbon dioxide and radioactive waste
("Graduate School of Regional Studies, Hirosaki University, 2Faculty of Education,
Hirosaki University)OShun Sugie,' Yukiyasu Chounan?

Energy education programs and materials in schools tend to focus on the use of alternative
resources to fossil fuels and alternative methods of electricity generation in order to reduce
harmful emissions. In this exercise, however, we focused on post-use treatment methods and
examined educational materials on how to dispose of the carbon dioxide and radioactive waste
generated in each power generation process. In the class practice, experiments were conducted
on solid storage methods through the generation of CO; hydrates and on methods of reducing
radiation doses using radioactive materials. CO2 hydrate experiments were synthesized using a
pressure vessel and a magnetic stirrer to satisfy the equilibrium region of hydration. In the
radiation dose reduction experiment, monazite was used as the radioactive material. The
radioactive material was surrounded by aluminum and lead plates to examine the penetrating
power of radiation, and the physical distance from the radioactive material was measured to
compare the relationship between distance and radiation dose.

Keywords : Science Teaching Material; Carbon Dioxide,; Radioactive Material ; Undergroun
Treatmen; Classroom Practicet
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Development of a electrochemical device for simultaneous measurement of voltage, current,
and temperature using BBC micro:bit and its application in an experimental course (Faculty
of Education, Chiba University) OHideko Hayashi, Ryosei Matsumoto, Ken-ichi Tozaki

We attached a circuit to measure the voltage and current from an external DC power source
to the data logger thermometer using a BBC micro:bit we already reported. This made it
possible to simultaneously measure the voltage, current, and solution temperature during
electrolysis and store the data. This simultaneous voltage, current, and solution temperature
measurement device using the micro:bit was used in an experiment lecture for junior and senior
high school students. The progress of electrolysis during the deposition of metallic sodium
could be checked by graphs of voltage, current, and temperature displayed on a PC via the
micro:bit. After the electrolysis was completed, all groups were able to confirm the deposition
of metallic sodium by the reaction of metallic sodium with water.

Keywords : Understanding of electrolysis, Current/voltage measurements, BBC micro:bit,
Experimental lecture
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Development of experimental teaching materials on enthalpy and entropy in high school
chemistry classes: An attempt using sodium hydrogen carbonate('Daiichi University of
Pharmacy, *Kobe University, *Chienkan High School, *Ukihashinpukan High School,
Fukuoka High School, ®*Ohhori High School) (O Yoshito Takahashi,! Junko Ninomiya,?
Kazuhide Matsutaka,® Haruto Shibata,* Yuki Kurishita,’ Emiko Maeda,> Akiko Ohtani®

In accordance with the new Course of Study (National Curriculum Standards) for Senior
High School of Japan, enthalpy and entropy have been newly introduced into chemistry classes
of senior highs school. However, there have been few reports of experimental teaching
materials that explain the direction of reaction progression logically based on the increase or
decrease in enthalpy and entropy change. This study, therefore, investigated the direction of
reaction and the effects of enthalpy and entropy in a reversible reaction between sodium
hydrogen carbonate and sodium carbonate under different temperature conditions, and
attempted to develop experimental teaching materials that train mathematical thinking skills of
students.

Keywords : enthalpy,; entropy, high school chemistry, development of experimental teaching
material; sodium hydrogen carbonate
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FIGDRE ExrZe—bxmy bn =0 8aid L BHEEE ) 2k 2 % 5%
BREB DS 27k Ir T2,

2NaHCOs(s) — NayCOs(s) + Ha0(g) + CO(g)
AH = AH(Na;CO3) + AH(H,0) + AH(CO,) - 2AH(NaHCOs)
AS = S(Na;CO3) + S(H,0) + S(CO») - 2S(NaHCO3)

AG= AH - TAS

AHFFEIE, JSPS BHJFEE 24K 05985 DBk E 2T b D Th %,
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Design of a Simple Differential Thermal Analyzer to Measure the Gelatinization Enthalpy of
Starch for Development of Experimental Teaching Materials (' Graduate School of Integrated
Basic Sciences, Nihon University, >College of Humanities and Sciences, Nihon University)
OMidori Inoue,' Mariko Noguchi,” Hiroki Fujimori?

Enthalpy is an important physical quantity that represents the amount of endothermal or
exothermal heat associated with phase transitions or changes of state of matter under constant
pressure, and its understanding is essential for studying the field of thermodynamics. Since
2018, it has been required that students learn about enthalpy in high school, but in many cases,
this has been limited to classroom lectures using textbooks only. For an essential understanding
of enthalpy, it is necessary to develop experimental teaching materials like the experiments
performed in universities. In this study, in order to develop inexpensive and brief experimental
teaching materials on enthalpy that can be performed in high schools, we designed a simple
differential thermal analyzer and attempted to observe the enthalpy change due to starch
gelatinization as a temperature difference.

Keywords : Enthalpy; Starch, Experimental Teaching Materials
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1) &K B - PR ETE, EEHEERE, WA EE, ppl50~153 (1979)
2) [ TES, FrT e T v s, HAEE, pp98~105 (1961).
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