vy HAR{LFES E104F5EFES (2024)

[ 7Hh7Svo 7095, [AEE] | 01 LFKE - L¥E OBEAFRE |

B8 2024438 18H(H) 10:00 ~ 11:30 Ik A1456(142 88 [SFE] 1456)
[A1456-1am] 01. {LEFHE - {LFEE

BER:EEBF. MREF

© HAEE

10:00 ~10:10

[A1456-1am-01]

BAENIL BNEEDOBEIC & 3 RIGEE DEEZBH Y 5 KR DR 51

OWE FA 5# R2(1. RIPAFAFREFHAER. 2. BRHPAF)

® BKE

10:10 ~ 10:20

[A1456-1am-02]

FYFIUOBAIUVRCEBVAIORT—ILER - BEECHD 5D I ZRIFFHIRIED -

Otk lBF"2 KH HZE 2(1. HALFAF . 2. RRERAZ)

® BxEE

10:20 ~ 10:30

[A1456-1am-03]

Z1) JAERDEK « DRz BV IcED FIEFEEM DR

OF)I| HE. SH R2(1. BPAFAFR. 2. BIPKF)

® OA:E

10:30 ~ 10:40

[A1456-1am-04]

$PBEETSIAFYITHBRITILEZI VEE (PGA) DEECERICKL 3 DEBERREDEBHE
WEXREK

Ofkll =81, /I EEZ. B K2, SH R3(1. EMAREAFMR. 2. THHEDZR - 5EFR.
3. ®RIPBKFE)

10:40 ~ 10:50
Kz8

® BKE

10:50 ~ 11:00

[A1456-1am-05]

NEREHBOFRIRBZORBRBEZAW/N\—T DKETERE OHEME
OBiE &AL BH BFEF (1. B—FRAF)

® HAE

11:00~11:10

[A1456-1am-06]

HERYA Y microbit Z AWCEHRET — 20— REFORRB RS ERIT L ERERBREE
TODER

OM =R\ ®=iF &—" (1. TEXD)

® B&3E
11:10 ~ 11:20
[A1456-1am-07]

© 2024 RNEHEEABERCES



vy HAR{LFES E104F5EFES (2024)

EZ2DEFEHZ ZRYT 2R NEHEHR XK
OE BN EEp KF2 28 B2 8 BZ5 Wl AN EE S8t P ERL

BH ZE(1. BAARFHEABEFR. 2. BARFEILEEER. 3. BAAFZBLLZFSEER. 4.
BAKRFEETFE)

® HAE

11:20 ~ 11:30

[A1456-1am-08]
BERIEFEHAREOETIERT C#R EFOBEFRRICOWT
OF# F

© 2024 RNEHEEABERCES



A1456-Tam-01 AXL2ES B1045SE2 (2024)

/AL /L M (D) AEDFRICEDIRIGEEDHEZENT HF
BREHM DB R & &1l

(CRBRBEERL '« HR2) O fFF] - 50 R 2

Development and Evaluation of Experimental Teaching Materials to Track Differences in
Reaction Rates with and without Cobalt(IT) Chloride Catalyst ('Graduate School of Science,
Toho University, *Toho University) OMasashi Yamada', Izumi Imai?

This research aims to develop and evaluate experimental teaching materials from green and
sustainable chemistry (GSC). Specifically, we developed an experimental teaching material
that visually and quantitatively tracks the difference in reaction rate in the oxidation reaction
of tartaric acid solution and K>Cr,O7 solution with and without a CoCl,* 6H,O catalyst.
Furthermore, we evaluated the developed experimental teaching materials using four
evaluation axes constructed from environmental load and safety perspectives. As a result, the
reaction rate of the reaction with the addition of a catalyst increased compared to the reaction
rate of the reaction without the addition of a catalyst (Fig. 1). Also, it revealed that developed
experimental teaching materials decreased environmental load and improved safety compared
to previous research? (Fig. 2). Therefore, it suggested that the developed experimental teaching
materials are helpful as teaching materials for developing the concepts of reaction rates,

catalysts, and GSC.
Keywords : Cobalt(Ill) chloride catalyst, Teaching materials evaluation; Green and sustainable
chemistry (GSC)
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1) L.R. Summerlin, J. L. Eary Jr., Chemical Demonstrations A Sourcebook for Teachers, 1985.
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Microscale Experiment by Kitchen Science -Making Mini Dried Japanese Pear Black Tea from
Green Tea Leaves and Japanese Pears- (1 Department of Education, Kamakura Women's
University, 2 Graduate School of Science, Tokyo University of Science)

OYoko Sato"?, Hisataka Ohta?

In the field of senior high school chemistry education, we teach the enzymatic degradation
reaction of gelatin in kiwifruit and pineapple, but few examples of reactions using Japanese
pear enzymes") are suggested.

In this study, we attempted to ferment green tea leaves with Japanese pears (Japanese pear
fruit and Japanese pear skin) using the microscale method.

As a result, we could be successful in making a pear-flavored miniature dried black tea from
Japanese pears (Japanese pear fruit and Japanese pear skin) and green tea leaves.

Keywords : Kitchen Science; Microscale Method,; Mini Dried Japanese Pear Black Tea
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Fig.1 Green tea and miniature dried Japanese pear Fig.2  Green tea and miniature dried
black tea (left: green tea, center: Japanese pear black Japanese pear black tea extracted with
tea consisting of green tea and Japanese pear fruit, cold water(left: green tea, center:
right: Japanese pear black tea consisting of green tea Japanese pear black tea consisting of
and Japanese pear skin) green tea and Japanese pear fruit,

right: Japanese pear black tea consisting
of oreen tea and Tananese near skin)

1) https://www.ph.nagasakiu.ac.jp/lab/natpro/research/blacktea.html (2023 4 11 A 9 H##:8)
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Development of Polymer Chemistry Teaching Materials Using Oligolactic Acid

(Toho University Graduate School !, Toho University ) HIRAKAWA, Atsuki'; OIMAI,
Izumi?

We used neutralization titration to track changes over time in the "average degree of
polymerization" of Oligolactic acid synthesized by heating and stirring lactic acid. We then
developed a teaching tool to teach students about chemical recycling by separating and
purifying Oligolactic acid of a specific degree of polymerization in the reaction mixture using
preparative thin layer chromatography (PTLC) and regenerating lactic acid by hydrolysis. We
polymerized lactic acid by placing 10 mL of lactic acid and a stirrer in a 100 mL triangular
flask and heating and stirring the flask on a magnetic stirrer set at 250 °C for t minutes (t = 10,
20, 30). After heating was complete, we stopped the reaction by ice-cooling. We tracked the
"average degree of polymerization" of the Oligolactic acid by measuring the average molecular
weight. We determined the average molecular weight by dissolving 0.1000 g of Oligolactic
acid and two drops of phenolphthalein in 20 mL of ethanol and titrating neutralized with
0.05000 M sodium hydroxide solution (Table 1). We then regenerated the lactic acid by
separation, purification, and hydrolysis of Oligolactic acid of the degree of polymerization 2 in
the synthesized Oligolactic acid reaction mixture using PTLC.

Keywords : Oligolactic acid; Development of Teaching Materials
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Tracking the process of degrading polyglutamic acid (PGA), a biodegradable plastic, using
bases and enzymes and practicing in class ('Graduate School of Science, Toho University,
2Rikkyo Niiza High School, *Toho University) ONao Sayama', Sayaka Kobayashi?, Taro Saito?,
[zumi Imai?

In this research, we followed the reaction process in alkaline and enzymatic decomposition
and practiced teaching materials using polyglutamic acid to develop it based on green and
sustainable chemistry. As a result, measured the absorbance at the absorption wavelength of
carbonyl in the reaction solution, the absorbance increased with time. Furthermore, we
analyzed the product structure after the reaction using a multinuclear specification solution
NMR device. We observed the decomposition of the peptide bonds in PGA, indicating that
bases and enzymes decomposed PGA.

In the class practice, the absorbance increased over time. In a survey taken after the class,
67% of the students answered that they understood that base and enzyme broke down PGA.
Therefore, it suggested that the teaching materials developed in this study are helpful as one of
the experiments on biodegradable plastics.

Keywords : Biodegradable plastic; Polyglutamic acid; Green Sustainable Chemistry
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1) Tadahisa Iwata and Yoshiharu Doi (1998) Morphology and Enzymatic Degradation of Poly(L-lactic acid)Single
Crystals,(Macromolecules) 31, 2461~2467
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Teaching materials for steam distillation of herbs using laboratory equipment in primary and
secondary school (! Daiichi University of Pharmacy) O Yoshito, Takahashi', Yukiko Fujii'

Steam distillation of herbs can provide a learning experience that appeals to the olfactory
and visual senses. However, if the steam distillation equipment used at universities were to be
used in primary and secondary schools, it would take time to move and assemble the glassware.
In this study, steam distillation was carried out using laboratory equipment in primary and
secondary schools, in an attempt to make it a familiar teaching tool.

Lemongrass cut into 1 cm pieces was placed in a polyester net and placed over the vapor
pathway at the top of a round-bottom flask containing an appropriate amount of water. The
flask was then heated from below with a gas burner, and the vapor that passed through the
lemongrass was cooled and liquefied using a Liebig cooler (the refrigerant was tap water).
However, no essential oil (oily component) could be obtained with this method. Therefore, we
further improved the method by cooling both sides of the Liebig cooler with ice to recover
water vapor. As a result, a small amount of oily component was obtained on the surface of the
liquid. This indicates that cooling after distillation is important for the recovery of essential oil.
In the future, we will devise a cooling method and attempt to recover a sufficient amount of
essential oil.

Keywords : herb ;steam distillation, primary and secondary education; laboratory equipment;
teaching tool
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Improvement of the high-precision thermometer using BBC micro:bit and its use in a single-
day chemical experiment class for junior and senior high school students(Faculty of Education,
Chiba University) OHideko Hayashi, Ken-ichi Tozaki

Keywords : BBC micro:bit; high-precision thermometer; chemical experiment material;
Wireless data transfer, transparent soap

We are developing a probe-type thermometer with a data logger function(abbr. MB
thermometer) by utilizing the BBC micro:bit, as an interface between a high-accuracy, high-
resolution temperature sensor element and a PC. This time, we modified the MB thermometer
and used it for an experimental course for junior and senior high school students, using the
radio communication function between two micro:bit to transfer temperature data to a PC.

In the experimental course, transparent soap was made from ordinary soap. By measuring
temperatures and making observations, we found that if heating is stopped when the solution
temperature reaches 96 °C, transparent soap can be produced without failure. In the
experimental course, 10 groups of junior and senior high school students made transparent
soaps by referring to the graph of temperature change of the soap solution in the beaker on the
hot plate displayed on the PC, which was created from the temperature data measured by the
MB thermometer and sent to the PC using radio communication.

micro:bit ZEMERERIEE R —F eV artof X —T 2 —AL LTE
AL, T—#nh—i#Eft& o7 —7RREFHMB RBEF E )2 ER LT, Mk
BOWPESEDORFTILFERIIEM LTS Y, SENTH & A mT O ER#EIZ T,
MB JE %2 4 T A HHIBEFH ORI R L, 2 B micro:bit il TOMEELLIE(E (radio)
HEEEAFIH LT, Ry F 7 L— TR OIREZ(LORIE L 7T 7 FRITIEHA LT,
FEEREEIEL, Bt Ao EEEOE v b D EOBRBEE S LI, Fo
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STW5, B Yy F AFXEREITIE, My rrazy s —L, JURIUVEBX
WKIZHE Yy M7 L— bk ETENL, (KRED ITCORIED 2/3~1/2 1233 2% £ TInE
D EENPNTWEN, MBEKZDXA IV TR ARBMET, BEoho720, Rik
BIZ72 o720 LTV, IREZRIE LN OMET LR, a2 96 CIZEL- &
ZATNENERLD D L ELS TX 4 2 LA R L, FEBREE T 10 BEAS R 4
FOBEREREZ > T, K 150 CREDHEHDOKRERF Yy L —F EOov—H—
WOIRIRIRIE %, BENTALEICH DY a N2k ERE v 7 B 21T o172,

1) AR, HF  HAR LS 5 103 B4 (2023) K303-4pm—082.

2) C.L.Borgford, L.R. Summerlin: HAMLFSFRM Hr/fb53286k 10 F - @
AL HERO =812, F.3(1990) pp. 191-193
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This paper focuses on a collaborative project between a university teacher and high school
teachers. The main purpose of this project is to overcome the feeling of weakness in chemistry.
(!Nihon University Meisei Senior High School.* Nihon University Buzan Senior High
School *Nihon University Buzan Girls’ Senior High School.*College of Industrial Technology,
Nihon University) O Yosuke Watanabe,' Yuuki Okabe,? Nobuhiro Tago,? Hiroyuki Kanetsuki,?
Hayato Ichikawa,* Masaki Okada,* Tatsuro Nakagama,* Takayoshi Fuji,*

I want to develop human resources with science and technology. I believe it is necessary to
eliminate high school students' dislike of chemistry. So, I think own independent study is
necessary. It is important to overcome the areas of "metal bond" and "Amount of substance",
" acid and base." We are developing understandable teaching materials. This teaching material
will help you overcome your dislike of chemistry and make learning chemistry more interesting.

We conducted a questionnaire to check the level of understanding of the lesson. As a result,
some students improved their understanding of chemistry.
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Concerning to graphs of the relationship between depression of vapor pressures and
elevation of boiling points in high school chemistry textbooks  (Tokyo) OMamoru

Shimoi

Graphs are useful for represent the change of two related physical quantities and
effective for students to understand related phenomena. However, if the graph is greatly
deformed, it will give students the opposite effect.

The relationship between depression of vapor pressures and elevation of boiling
points is shown as conceptional graphs in every chemistry textbook for high school
students. The vapor pressure curves are shown as downward convex curves in all of
them. It is true for the wide range of temperature. But they should be almost straight
lines within the region where depression of vapor pressures and elevation of boiling
points are discussed. They should be corrected as soon as possible to prevent

misunderstanding of students.

Keywords : Depression of Vapor Pressure; Elevation of Boiling Point; High School
Chemistry Textbook
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