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Preparation of Thermochromic Ink Using pH Indicators and Its Application to Teaching
Materials for Learning Coloring Principles (Hyogo University of Teacher Education) OShoya
Inobe, Tadatsugu Yamaguchi

We are developing teaching materials for thermochromic ink using a pH indicator that
develops color in acidic conditions and becomes colorless in neutral and alkaline conditions.
In this study, we attempted to develop teaching materials that allow students to consider the
principles of ink color development in relation to learning about acids and alkalis using pH
indicators through experiments to create thermochromic ink that can be completed within class
time. We put the developed teaching materials into practice in a class for third-year students at
a public junior high school.

Keywords : pH Indicator; Thermochromic Ink; Teaching Materials;, Microscale Experiment
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Determination of L-Ascorbic Acid Concentration using Clock Reactions
(Faculty of Science, Fukuoka University)
(OSanefuji Shota and Matsuoka Masatada

A clock reaction is a chemical reaction in which the entire solution changes color
instantaneously after a certain time. It is popular as a chemical demonstration, and is often used
in experiments to calculate the reaction rate. This study attempted to develop the clock reaction
into an experiment to quantify an object. First, the relationship between the molar concentration
of reagent solutions and the time required for the color change was investigated to find
appropriate reaction conditions. Then, based on the graph of concentration and time, an
experimental teaching material was developed to estimate the concentration of an aqueous
solution of L-ascorbic acid (vitamin C) of unknown concentration. Such quantitative
experiments deepen the learning about reaction rates and are also suitable for learning activities
involving group discussions.

Keywords : Clock Reaction, Ascorbic acid, Quantitative Experiments
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Origin of reducibility of monosaccharides under basic conditions
(*Graduate School of Science Tokyo University of Science, >Faculty of Science Tokyo University
of Science) (ORyoma Fujita,! Masayuki Inoue?

We have previously reported that the reducibility of monosaccharides is attributed to the a-
hydroxycarbonyl structure by comparing reaction rates in Fehling’s reaction, Benedict’s reaction
and silver mirror reaction. In this study, the mechanism of reducibility of such reducing sugars under
basic conditions was discussed by HPLC analysis of the reaction products from glucose, mannose
and fructose with Fehling’s reagent and Benedict’s reagent.

Keywords : Glucose, Fructose, Mannose, Benedict’s reagent, Fehlings reagent
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Determination of Acetaminophen by Colorimetric Method.
(Faculty of Science, Fukuoka University)
(OUeda Tatsuya and Matsuoka Masatada

The authors set the theme of quantification of acetaminophen, one of the representative
aromatic amides. Acetaminophen is widely used as an antipyretic analgesic. Since
acetaminophen does not have a functional group suitable for quantification like a carboxy
group, after hydrolysis, the amino group is converted into a group of azo compounds. The
indophenol method is known as a method for the determination of acetaminophen, which refers
to a method in which acetaminophen is hydrolyzed, then ammonia and phenols are added to
induce it into a blue compound and quantify it by absorbance measurement.

When absorbance measurement is performed using the same mass of acetaminophen and an
unknown sample, the ratio of acetaminophen in the unknown sample can be calculated by
taking the ratio of absorbance. We examined the quantification of unknown samples and made
an interim report.

Keywords : Indophenol method; Acetaminophen; Colorimetric method, Quantitative

NH
~o s Hel ?
— >
él) 100°C, 30min
HO j
OH
()
N OH NaOH

Experiments
PR E R EEE B H

T, L2 < Ak ol & L /E:j/
T, REEE A b ORBLAD

B Rk RO BT ORI 2 21T 5

NTW5b, ZZTELELI, RF o (:)

R BEEBET I RO—>ThHD

TENTI )72 UDERE WD M 7EFTI /)70
ST —~ERELE (H), AV R7 =) —/VEIC LD ER
TN )T LR (K IR L DR %~ T)

FAlIE LTRIHESNTWAR, IVRFUEDO L D REEICHE L-EREEZ L7220
7o, MKDEDH, 7 KEROADRFH~E BRI, SO %
FANWTHHEZRET L b, SIS K7 =/ — ikl Xidn b E&EE
AL, 9, B EEESRE T CTOMKSBOETELZ A > K7 = ) — WL TR
fii L 7=,

LIAT, RUEEDOTE NT I 7 x v & RmaEB A W TEIE UG RE
AT 1288, RERBTOT7E® 7 72 OEIEIE, WHEDHEZ LD LT
BHTE2, 2hzed s, R OEEREZRF L0 THMMEZ1T O, [FRH
Wik, BEERLEFOT NI ) 7o OEEE AELET D,

) REEH, SAR%E, ok 1982, 31, 724,
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Separation of dyes using lake formation and fixation to fibers.
(Faculty of Science, Fukuoka University)
OMatsumoto Kaito and Matsuoka Masatada

Lake is a coloring substance formed by the adsorption of pigments on metal hydroxides, and
is used as a food additive. In addition, fibers such as silk cloth are dyed by combining with
food coloring (Tar Pigment) under acidic conditions. Using these two methods, we conducted
an experiment to separate two types of dyes contained in the dye mixture. In the future, we aim
to develop a student experiment that focuses on the functional groups of aromatic compounds..
Keywords : Separation of dyes; Aluminum Lake; Tar Pigment; Food additive
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Analysis of the Reaction from Ethanol to Acetic Acid Using a Bench Top NMR Spectrometer
(‘Hyogo University of Teacher Education, *Department of Environmental Materials

Engineering, National Institute of Technology, Niihama College) OTadatsugu Yamaguchi,'
Shizuka Takami?

It is known that ethanol, a component of Japanese sake, is converted to acetic acid through
acetic acid fermentation by acetic acid bacteria. The speed of this reaction is greatly affected
by the surrounding temperature and oxygen. In this study, with the aim of expanding the use of
a benchtop NMR, we performed a reaction to obtain acetic acid from ethanol using acetic acid
bacteria, referring to the experimental method for making vinegar used by the public, and
attempted to analyze the ethanol and acetic acid contained as components using the NMR.
Keywords : Japanese Sake;, FEthanol; Acetic Acid; Nuclear Magnetic Resonance
Spectrophotometer, Teaching Materials
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Electrophoresis of Cobalt Complexes on Paper Disk and the Influence of Supporting
Electrolyte on Drift Velocity (Faculty of Education, University of Miyazaki) OHinata Kizaki,!
Hidekazu Arii

We focus on the evaluation of Stokes radius ions by the electrophoresis on paper disk known
as a science experiment in junior high school. We reported the estimation of Stokes radii using
several six-coordinate octahedral cobalt complexes in the paper electrophoresis, but the radii
are larger than those reported previously. We investigate the influence of supporting electrolyte
on drift velocity of complexes. The drift velocities decreased in high concentration of
supporting electrolyte, which is attributed to the interaction of positive cobalt complexes with
NOs". The correlation of drift velocity with KNOs concentration afforded the Stokes radii close
to those reported previously.

Keywords : Cobalt Complexes, Electrophoresis on Paper Disk,; Supporting Electrolyte; Drift
Velocity
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Discrimination between E/Z isomers using cyclodextrins (!Graduate School of Science, Tokyo
University of Science, *Faculty of Science, Tokyo University of Science) OMiu Mochizuki,!
Masayuki Inoue?

The purpose of this study is to develop experimental materials for identifying the structure
of molecules using cyclodextrins. Specifically, the identification of nerol and geraniol, which
are E/Z isomers, was investigated. When aqueous a-cyclodextrin solution and nerol or geraniol
were mixed in a test tube, precipitation of the inclusion complexes observed quickly from nerol.
However, rapid precipitation from geraniol was not observed. After mixing geraniol with a
solution of a-cyclodextrin, the mixture was allowed to stand for 90 minutes and precipitation
due to the inclusion complex was observed. FT-IR and X-ray powder analysis showed that there
was a difference in the structure of inclusions form nerol and geraniol. Keywords : a-
cyclodextrin; nerol; geraniol; E,Z isomer
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To Improve Efficiency of Ozone Generation by Electrolysis
(Tokyo University of Science) O Shohei Sudo, Takahiro Suzuki, Masayuki Inoue

In high school chemistry, students study generation of ozone and its detection by the silent
discharge method. In order to use silent discharge with an ozonizer, a high-voltage power
supply device is necessary. However, high-voltage power supplies are generally expensive, so
few schools have the necessary number for student experiments. In electrolysis of aqueous
sulfuric acid solution with lead electrodes, it is known that ozone and oxygen generate at the
anode!. An ordinary DC power supply is sufficient for ozone generation with this method.

We used the apparatus shown in Fig.1 to generate ozone. To find the best conditions, the
electrolyte, its concentration, temperature, current value, and time for electrolysis were
investigated. For example, as shown in Fig.2, electrolysis of aqueous sulfuric acid solution at
low temperature increases ozone generation.

Keywords : Generation of Ozone, Electrolysis
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Antioxidant Effect of Sesame Oil in Aerobic Oxidation of Vegetable Oils and Advantages of
Sesame Oil as a Tempura Oil (!Graduate School of Science, Tokyo University of Science,
2Faculty of Science, Tokyo University of Science) O Yukino Tanigawa,! Masayuki Inoue?

In our laboratory, we have already established an experimental method for rapid oxidation
of linseed oil by adding mixture of iron (III) sulfate hydrate and sodium chloride as the catalyst
and blowing air into the mixture while heating. In this study, we compared the antioxidant
effects of tocopherols (vitamin E) and sesamol, and developed experimental materials to
discuss the merits of sesame oil used for tempura in the Edo period from chemical perspective.
Keywords : Ferric (Ill) Salts; Aerobic Oxidation of Vegetable Oils, Sesamol; Antioxidant
Effects; Tempura Oil
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1) HAAMETS, BARMEESHESEERIE S HraliRig, AR b2, 2013, p.2.5.2.2-2013.
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Catalytic Effect of Various Iron Salts in the Aerobic Oxidation of Linseed Oil ('Graduate
School of Science, Tokyo University of Science, *Faculty of Science, Tokyo University of
Science) ONagisa Soma,' Masayuki Inoue >

In our laboratory, we have continuously studied the catalytic activity of iron(1l) salts in the
aerobic oxidation of plant oils, using linseed oil as a model compound. We have already
established an experimental method utilizing a mixture of hydrated iron(1ll) sulfate and sodium
chloride as a catalyst. In this presentation, we focused on the oxidation number of iron ions and
investigated the catalytic activity of iron(II') and iron(Ill) salts. As the results, ammonium
iron(Ill) sulfate dodecahydrate and iron( Il ) chloride tetrahydrate showed similar catalytic
effects as iron(Ill) sulfate hydrate, but ammonium iron(Ill) sulfate hexahydrate did not show
the catalytic activity. This may be due to the fact that iron (II) ion in ammonium iron( 1)
sulfate hexahydrate was not easily oxidized to iron (Il ) ion, thus the circulation of the oxidation
number of iron ions was interrupted.

Keywords : aerobic oxidation of plant oils, catalyst, iron( Il) salts, iron( Ill) salts
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1) Giorgio Minotti, Chem. Res. Toxicol. 1993, 6, 134.
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Development of Chemiluminescence Experiments for Inquiry-Based Learning Activities (!
Kobe University, > National Institute of Technology, Oita College, > Daiichi University of

Pharmacy, * Oita University) OJunko Ninomiya, ! Takahisa Ueno, > Yoshito Takahashi, *
Takanori Inoue*

Light is introduced as one of the familiar natural phenomena in Living Environment Studies
at elementary school, and in third-grade science, students learn about how light travels and its
relationship with brightness and warmth. In junior high school, students study light reflection
and refraction (first year) and energy conversion (third year), learning how light energy is
converted into various forms of energy in daily life and how the total amount of energy is
conserved before and after conversion. While chemiluminescence is presented as an
observational experiment in elementary and junior high school science classes, there are few
experimental examples that explore its energy aspects.

In this study, we examined experimental teaching materials for exploring light energy
through electronics projects and conducted experimental workshops. We report on the
educational effectiveness of teaching materials that develop chemiluminescence from

observational experiments into inquiry-based learning.

Keywords : Chemiluminescence, Inquiry-Based Learning , Light Energy

D) 1ZEERBRBRGED > & L TUNAROAEIER THRbiL, /NER 3HFADH
B CIIRDOHEL TR D S LIRNSIZHONWTHEET 5, R TIE, EOKE - BT
(14), =X —ZH Q) THZRALF—DWTFEE L TR, FiEDOH Tk
R IV R — T U TR S, BHORIE TR L X —DORENMEESNDS Z &
ZFELTOWD /N FEROIR Tl ALFFRIENBILEER E L TR STV D,
DO RNF—IZF L TR 2 ZRHBITAD v,

AAFZETIE, B LTAEA2 B L Ot 3L X —(2B L CTHEZET D EREM IOV T
L. FERRGEE A LT, (b FICEBREZR LR FE~ERBIE L8 O
HEWE MO TEIRET 5,

AWFgEIL, JSPS BHFE 24K06375 OBk 221726 D TH 5,

© The Chemical Society of Japan - [PA]-3am-12 -



[PA]-3am-13 BAILES B1055FES (2025)

BNARSB/NyTU—FBW =52 % - LED 4 L DEREIEER D44t
{EIZDNT

CRBRORFSLAES TR A2 e OFRER 1) ORJE IEE !

Teaching material for experiments of driving radios, LEDs, etc., using ready-to-use lead-acid
Batteries ('Osaka Prefectural Sano Technology High School part-time course) O Masanao
Okahara !

Lead batteries are used as a teaching material in high school chemistry classes, but the
author's workplace does not have an easy time preparing for experiments or disposing of waste
liquids. Since there are a certain number of students who are interested in automobiles and
motorcycles in the evening classes of the technical high school where the author works, the
author attempted to create a teaching material by assembling a lead battery for motorcycles,
which is called a ready-to-use battery that is injected with dilute sulfuric acid, to operate a load
such as a radio or an LED.

Keywords : ready-to-use lead-acid batteries
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Fig. Ready-to-Use Batteries and Used Sulfuric Acid Containers
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Designing Papercraft Models: Metal-Organic Frameworks (Center for Fundamental
Education, Okayama University of Science) ORyo Horikoshi!

This presentation is a summary of a mini-lecture (~30 min) given to first-year nonchemistry
majors, explaining the relationship between the structure and properties of metal-organic
frameworks (MOFs). In the mini-lecture, structural models of MOFs made of cardboard and
paper clips were used to help participants visualize MOF structures. The papercraft structural
models of HKUST-1, MOF-5, UiO-66, crystal sponge, and a pillared-layer structure were
shown to the participants.

Keywords : Structural Models; Metal-Organic Frameworks; Chemistry Education
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Fig. Left to right: Papercraft structural models of
HKUST-1, UiO-66, and a pillared-layer structure.
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Statistical Analysis of Educational Effects using the Academic Support Center of Kogakuin
University (‘Center for Promotion of Higher Education, Kogakuin University, *Academic

Support Center, Kogakuin University) O Ken Tokunaga,' Hirohisa Takahashi,® Kazuo
Watanabe,’ Ryoko Mishima,? Naoto Kuwamura,' Tomohide Takami'

Academic Support Center of Kogakuin University provides learning support for basic
chemistry subjects. In this work, we numerically and statistically analyzed the effects of
learning support. Comparing the proficiency survey conducted at the time of enrollment and
the first quarter exam, center users showed a 4.7 point increase in deviation score and a 9.1
point increase in score compared to non-users. In addition, regression tree analysis revealed
that using the basic course five or more times and downloading multiple materials had a
significant impact on improving academic ability.

Keywords : Chemical Education, Statistical Analysis; Decision Tree Analysis,; Regression Tree
Analysis

TEPERFPICRE SN TWDFEEIE Y ¥ — Tl FICVERSFAE, BloakT
b5 E RIBET > T2 PAESCHEFEMO & 5 F/AE 23400, BRSMOEREIT L 5
FERERE I . R E A FEME L T\ D, AR T, IREREZHWZEEDRO ST
WL, B —bFEROFMAIC L DFm EOFEMIZH L NIT 5,

2024 FREANFRHZFE i S e THRAERHE] OfFAICESREHRSE. 1 74—
A RIZFE ST MeFE R OBEE 1) ORBRICES REMBOMOELERH~T-, 1R
E DA A B2 S, EBIFEER] R - LGS R - FAESAR Y AT LD
GE A T e — e B IAE S L LT
BURAGHE D %175 1 Z DR, B2 5 — T
FIHE ORZEME EAIERIHAEOZN LY MSE : 83.3
47 m<, K91 HoOEREANALNR #o>e-Kmm Fove-Km
7o T2, BURARGHIC LV, HEEGEEE S
BILEFIHT D2 L8, BEOERZ XD
yr—RT52¢& (FK) »FmEick
%<%%LTQ51&?%ﬁotoﬁx& ’ o s RUED 1 7 e
O P EXBTAREII LR gy (s gkt v n— Mg
R0 FHBTIZATFRERIZONT B SucoEia A,

YT 1594

BTV 624
U 2.2
MSE : 97.5

Y 9TE
U 4.8
MSE : 71.6

35,
1) AKFIART-, fOFEm, MIRITRE, ERBIEA. BAEM, RIEISE., REOWEHE. 28(2022)
94,

2) L. Breiman, et al., Classification and Regression Trees, Wadsworth International Group (1984).
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LhEELEZMOERIE. XDBYTY,
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RE-AROEBKEBLZEREILIHVAIIUORAAND FEZTDOEMA
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(BFNREE) Bl w#=-&mfE FF -/ Bia - Jll KBEE -SSR hETr
Science Fair and the development of teaching materials that arouse the interest of children and
students ('Faculty of Education, Kagawa University, *Faculty of Science, Tohoku University)
Ryo Fukuda, ryo Yoshino, Marina Kawata, Reina Ono, Chika Takahashi, Yumiko Takagi

In the Kagawa branch, a science fair is held every summer holiday with the support of the
Chemical Society of Japan. For two years, we held the event online and in person at the same
time, which was less affected by the coronavirus infection. In 2024, we planned to hold the
Science Fair. In addition to the Science Fair for students, we set up booths provided by overseas
partner universities. We also held a Science Cafe with the support of the JST Science Career
Path Support Program for Female Junior High and High School Students.

Keywords : Micro-Scale Chemistry; Science Fair
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1) S. Thompson, Chemtrek-Small Scale Experiments for General Chemistry, 1st ed., Prentice Hall, New

Jersey, 1989, Chap.7, pp.114-136.
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Chem Tube: A group of students for producing video teaching materials for chemistry
experiments (6) (Department of Applied Chemistry, Kanazawa Institute of Technology) Akane

Kishi, Ayune Sasaki, Emi Nakaura, Akane Nagae, Chiaki Arai, Yuika Kawagishi, Miho
Hirosaka, Saki Takanashi, Sona Okamoto, Jiro Ito, Ikuhiro Tanida, (OShin Ono

Chem Tube is an extracurricular activity group composed of students belonging to
Department of Applied Chemistry, Kanazawa Institute of Technology, and its purpose is to
support chemistry education by producing videos that explain the principles and experimental
operations of chemistry experiments. We will introduce the latest activities and the educational
effects.

Keywords : Chem Tube; Chemistry experiments, Extracurricular activity; Video teaching
materials
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Examination of simple extraction methods and color reaction by change of pH using
anthocyanin via butterfly pea ('Tokyo Metropolitan College of Industrial Technology)
Masayuki Toyoshima', Ken Nozawa', Masahide Niboshi!, Nagi Itou', Hiroki Oka', Shiho
Goto' and Tatsuya Takahashi'

Butterfly pea contained lots of anthocyanin and became the subject of beautiful tea due to
vibrant color change. We attempted rough extract of anthocyanin by boiling commercially
available butterfly pea. As the result, butterfly pea had a content of anthocyanin much higher
than blueberry, and was high purity. We observed distinct color change at pH levels using the
freeze-dried anthocyanin extract such as pink at pH 1, purple at pH 4, blue at pH 7, green at
pH 10 and yellow at pH 14. Additionally, the extract could show a clearly color change both
from acidic to basic and from basic to acidic to use as an indicator for neutralization titration
confirming its functionality as a simple indicator.

Keywords : Neutralizing titration, Anthocyanin, Color reaction, Indicator
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Development of Microscale Experiments in University Laboratory Courses from the
Perspective of the SDGs (Faculty of Education, Kagawa University) Ryo Yoshino, Reina Ono,
Marina Kawata, Chika Takahashi, Yumiko Takagi, Kazuko Ogino

gl

By setting up a suitable reaction system on a smaller scale, microscale chemistry can be used
to reconsider the very concept of experiments, with consideration for the environment.
Microscale experiments are effective in avoiding the contact between person, so they can be
used in laboratory classes that take into account the prevention of corona infection. Microscale
experiments have also been effective in online and limited face-to-face classes. It was
successfully used this knowledge that to microscale a number of student experiments that take
into account the environment.

Keywords : Micro Scale Chemistry; Small Scale Chemistry
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FHZoWT, ~A 7 B Ar—VEBREIT-o 72, HBEIEL T, FHDOA~Y— KD
T A THREE > CTHIBEEZIRE L, TOMEIT, LAR— K& & B2 Moodle (2H2
M ST, RO OLEE, hEd L O Z BRI 2 72 DI0@ OB 21T, &
EFEZER L [FEE T R by T OFRICHE > TEREIT oI, AT —Na/hsL<$T5H2 &1
L0, BREZICEE L7 SDGs OBLROFEEIZ LA Th o7z, FEROZEMIZ OV T
HT D,

1) S. Thompson, Chemtrek-Small Scale Experiments for General Chemistry, 1st ed., Prentice Hall,
New Jersey, 1989, Chap.7, pp.114-136.

2) ~A 7 a A7 —ALFFER-~ A 7 v 27— VEBROJRED B -3KE fiffm, B AL
SBACER, 20054

3) COVID-19 i FIZH 1T D~ A 7 a R — VEBROF RN, FKEf 1, JTIA T JaE
, CEHTERR, @O X7, mAmET, @EEE, BFEEHEF, 70(1), 44-47, 2022,
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BEAZTRRE LEEEREFEME (SEM) OXEBREZICHE
L =Bl M R

A TESEHEMFE) OHB MY+ - FEER

Development of observation samples specialized for experimental training of scanning electron

microscopy (SEM) for technical college students (National Institute of Technology, Tsuyama
College) ORisako Taguchi, Shigetaka Katori

There is an increasing demand for Kosen students to contribute as skilled professionals in
the semiconductor industry. To address this need, a training program focused on developing
SEM (Scanning Electron Microscope) operation skills was implemented for third-year students
at Tsuyama College. Students selected and prepared samples, operated the SEM, and conducted
detailed observations. They gained knowledge of backscattered electrons, charge suppression
techniques. Through this experiment, not only enhanced their technical proficiency but also
fostered a deeper interest in SEM technology.

Keywords : Scanning Electron Microscope, semiconductor;, KOSEN

[ 7 R 2022 RIS EE M ERFEE 24— | S
SH L9, BHAICIEERAM & LTolgnEEy el
DOh 5. PEEAMIZIL, EERE HMSE (SEM) (2 X
HT WA ARBMOBEEBEOHERELROOLNDITT THD M
T2, BHEANHT SEM ZRETE 5 L9102 5 7200 St S UEASE
FERFE T v 77 A EBIEREEER LT M1 75— i&E

FERITEIL SRS T PR ERE AT AR 3FEE OBEER
KERITAT o T2, BIEREHT, PEARDEF~OBEZET1E0Z, REtORTLE, if3e
IHENDOIRER, FEEF L ORRE 2% X TREZITV [CD - AHER - £FERIR ) % M
L. FAPBHOHE - BOICEDLETRINTX A L)L, £F, PHEIELE L
THENER L2l oG FECHRIORE AR Uz, EBRUEIE, £957 AR
o TREFEICREIZ B ET 2 HIEO L7 Fv—% L, Z0O%, il 2 2EE [2H A,
B BMOHLETOHEOFBNEITo-. BlEihix, 2nFnoiREHT X - Tt
RINEEE O ESCEER CHAREGBRZEOND L O IRN T+ — I A 25D
W LEMEDIRE AT, £z, KEETLE2REFIZTONT, T —V7 v DI
AETRIR &I, PEBE TR L EEBRTHE L BB N b bhol=Z LI
DOWNTLR— MERE LT=.
BonzEgo—plE LT, K 1IZEKR EORBEI N7 7 — L o #IED SEM 5%
IR, FAENDIIEMERTHENTE =28, B CTEIELZ L THIZT 5 Z L CHllk
DT E VWS BN E DI, SEM #H 1 TAHRL— FTEDLAF AT T/,
SEM =Dt O~DOEBRE L 53 Z LT 7,
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ZnFesxOs HERD AR & LLBTHTIC & DM DIRTE
(ASTTFRERHER !« JERITSTEFL R D) O ik |+ T B>

Synthesis of crystalline ZniFe; <Os and determination of its chemical composition by
colorimetric analysis ('Chitose Institute of Science and Technology, *Nopporo Junior High
School) OTomoya Takada,' Aika Harako®

Crystalline ZnsFe; O4 was synthesized from Zn*'/Fe*" mixed-metal aqueous solution, and
its chemical composition was determined by colorimetric analysis using sulfosalicylic acid.
The chemical composition of the prepared ZnsFes «O4 was satisfactorily determined based on
visible absorption measurement results. Although certain difference between experimentally
determined composition and that expected from amounts of the reactants, the difference was
small. The quantification results will be improved by performing quantitative analysis of Zn.
Keywords : Zinc ferrite; Colorimetric analysis; Student experiment

FEPEARSCBREIE IR E L CRIFH SN D 7 = T4 MEM ORI KRR D D&
FIZE BN TH Y, Fix OfGEhOERSEM N HE ST D, Feor & fhifi
O A& R A A B ST KRR A RN L, FrEOIRE « R TR S8 5 &
7z T4 MERBRRON D, ZORISITHAEEIC T = T 1 M AR TE ST
ETHY, FAERTOEMLRHRE SN TND, 72 & 20F, BEH TlX FeSOs & ZnSOy
HHFEWEE LTI T =7 A4 b (ZndFes04) ZHELL, AT OB L Winst %
NENBALETTHE, FL—METICEVERBLTWD Y, WMEICE D EENITIL,
IEF o 27 /T 570D FERE L TAATOILTWD D, BEW ORI HT O X 95
RBEIICH T 21213 H 50 CORMEBRIEICER L TWD Z ERHEE 2D, BER
FOBERIZE > I T L ZDOEMELMI-IWEEbH L EEZ N5, £ T
Fox i, WEICRDD X EERSIEE LT, AVFEY ) FARBEEAaEREICELD
Fe"DOEE & FHICHESWTIRE SN D ZnFes Oy DAL D Z LISV THFT L
- 2)

ZnFe; (04 1%, FeSO4/ZnSO4 IRE/KISHIIZ NaOH Z ¥R L4250 & N L7278 B IS
HZETHB LI, A aEFE L THRBRICEMB L, BHon/lcmikziiER e > TS5-
ANHRY Y FNUEEEMZ T OB AR CTHIR Uiz, 5- AR U FUEE L Fe¥' (ARk
W o FIIRALFI = N THHN T O Fe & 45) EORINZEY, KRt 245
PEARNE T 5, AL 7230Bt O (R 510nm) ZHIE L, £ DOFEHR 5 ZnFes-
04 D Fe DEFFZ RO, Tl 2 FFAEDFAEFERIZIB W TARIEIZ X DB & 9
fEL7=E A, EBREICIDMERDOIZL DX IIHALND OO, BIEHRERE L
TS OB &) b R S DI W R DS bz, 7272 L, A%
T I DEBEZIT> TRV, 5% Zn*IZ oW T H RO e &1k % fif
ST AHZENKETHD EEZTWD,

1) RS, MIATERE, 555, L EEE, 1989, 37, 648.
2) A, JREEAE, (kL EE, 2024, 72, 420.
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PHEBEER RTFKFERK) TBEF3705—FOFETEX
F T EEBRARDHE
(AR K FIRSTY) O FRes ' FH ' - Fage sys !

Text analysis of questionnaires in a fundamental scientific laboratory course (peptide solid-
phase synthesis) and improvement of the course contents ('Konan University) OMarin Ohka,'
Kenji Usui,! Fumihiro Kayamori'

We have been developing a fundamental scientific laboratory course on peptide solid-phase synthesis
for first- and second-year students in order to train them to be creative and helpful researchers. In this
presentation, we show the construction of the fundamental scientific laboratory course, and the results
of a questionnaire survey conducted on the students at each grade level. Different opinions were obtained
depending on their grade levels and research fields. Furthermore, we believe that the use of microwaves
in the course will have effects of not only shortening the time of experiment, but also of extending thier
interest to the field of physics. Additionally, we would like to discuss improvement of the course and its
application to other universities, other departments, and university-high school collaboration.
Keywords : Fundamental scientific laboratory course, Solid-phase peptide synthesis, Text
analysis, Questionnaire survey, Microwave

FRRET 0T 4 T A = AT AR L EF O A B 2 128 2 %48,
HEE B OFEFROMIEELZETH I LA AFEL LTV 5, —HRH 5 B 722 FEBR
RS D 2 & T, R THRA RBIN 2B/ TE 2 2 E R FHORE TH 5,
B 2 e ER BT OB 2 B L LT, X7 F REMEGK V& -, —F4
BRI AT IR 2 R L T D, AR TIE, AEROMELEE, 6 LUAKHE
BOZHERNRIAT 1T v r— MERIZOWTHIET 5, A EZ# LT/
INA FE O EAT > TWDFEAENGIL, [FEERICARTF NI 2RI #E D
STNWDEOEN-TZ] LWV FR, [EONBFICLIET RN RS LR T
X7z R EOFENRE LN, MOWFRSEOFEEN DL, MBS OBRIZAZ N >
o) EWOFEB/ELNN, 17 I VBRI T L I2nR DRI T2 )
R MBI EREH 2 R < | FERFR ORIV LW ) FHELN TV D, EHIT,
TUr— MEREE LD, TEA RGBT o0, 9CNOORRLY | HBAR
DYFERE LT, XTF REWRDOA v 7Y o R 2 R T 2720, Tk TG
DIEERRE STV D~ A 7 aili(MW)YY ORI EE 2 7=, FEBREFFOEMEIC LY,
FFREE 72 HWFZE0 8 T HARIL D K 9 ZR BRI 72 X 20 )L DIERSe ., HAlE T 1) T B
EE ZEBNTED, $o, TNETOHEBARITNZ, MW IZBET 2 N EIC
ETIRALS b5 2 LB TE, AERICEKZ SR AE OB RAEHS,

1) W. C. Chan et al. Fmoc Solid Phase Peptide Synthesis, Oxford University Press, New York 2000.; 2)
T. Sugimori, P1-3am-27, the 104th Annual Meeting of the Chemical Society of Japan, 2024.; 3) K.
Higuchi, KH Coder, https://khcoder.net/en/.; 4) K. Usui et al. P-03, the 72nd Annual Conference of
Japanese Society for Engineering Education, 2024.; 5) H.-M. Yu et al., J. Org. Chem., 1992, 57, 4781-
4784.
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EHILFZOEMEBRHEBTOLOHDA 22—y TH A+

(Al k40 %) Otk & A
Internet WWW Site for Learning and Teaching Fundamental Organic Chemistry, (Emeritus
Professor, Soka University) Masato M. Ito

The Internet WWW page, “The page for learning Organic Chemistry” has been prepared and
used since around 2000 to support organic chemistry classes at Soka University. Now, it is
revised to make it more widely available. The major contents consist of (1) course materials or
lecture notes, (2) Q&As prepared based on the collections of queries from learners for many
years, (3) exercises for weekly review, and (4) problem sets or collections of questions which
are similar to those which may appear in exam. The page also contains (5) supplementary
materials for self-learning? and (6) links to other WWW sites which are valuable for learning
and teaching organic chemistry. The volume of contents is compiled assuming study over two
terms of 15 lessons, but by extracting the basic content it can also be used to cover the outline
in one term.

The contents are available for open access at the “Page for learning Organic Chemistry
It is expected that you will find it useful for self-studying or as a supporting reference for
teaching/learning support of organic chemistry.

Keywords : Fundamental Organic Chemistry, University Faculty Education, WWW site on
Internet, Supporting Self-learning, Open Access

99 1)

HEE LIRS, AR Z CTAEBLFRORELZHY L&, A1 V¥ —Fy bR ERL
X U872 2000 FFEEDBIE, REZLFEOTZHOIZ WWW 1 ME2FEH L, WA Z i HK
FTLZ2nbAMLET &Y, AE, BEINCHEL TV by 7 R—=Y%—D(C
FLDODHR L, BERBITRHME L2 2 HIBR L CULHMED & 5 G050 %8 4%
NR=UNEWET LT,

FRNEL, BETOREICRHET D REERH, AN LZTTEM~DRZ
EHODICRELE Q&AL BE TORMZE Lz YRS, SERMEO S
FHEDT EEME], FEHICEIOR—LX—=~0 ) 7 B 5, 15 F X
2HITOFREHEL TR L TV D28, EEM2NA 23T 1 o227
FI DI HIEHTE 5,

REGE L Q&AL MOBEELLICTEHEMNASANDZLE2EEL TV,
T AR & I R L TR BRI WD Z LA EEL TV D, E
7o, PAEDEHICHAB LT 0 7T AR L 2MEREN 2~b U 7 LTn5D,

INBIFETA=T T 7 BATH D, AELFEOME RS 2 WITHRESHRE D0
DOZEZERITIEH L TEIT L= TH 5,

1) AHALFD~<—, url = https://home.soka.ac.jp/chem/yuki/.
2) SERIED, a7 T AFE - AL, url = https:/quest.itomasa-chem.net.
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RE1HERDPBLEEHBICE TS LED RIED LB R/EERRE
DB

(TR OfKR R KIG R—1 - Hily BER' - 201 2R

Development of a manufacturing project of an LED-based colorimeter for the PBL course at
the university freshman

Development of a Simple Colorimeter Using a White-color LED and a Color Sensor IC
(‘Kanazawa Institute of Technology) O Yasutada Suzuki,! Syunichi Oshima,! Keisuke
Miyazaki,' Ikuhiro Tanida'

The first-grade students at Kanazawa Institute of Technology take a “Design Project /
Introduction” course, where they learn the basic skills required for verification and problem-
solving processes. As training for project-based learning (PBL), they are given a “mission” to
solve in the course. We provide a new mission, such as designing and building an LED-based
colorimeter for iron determination. Four groups challenged the mission, and they could obtain
satisfactory calibration curves for iron.

Keywords : Project-Based Learning; Colorimeter; 1,10-phenanthroline; Instrument Design

SRTERFTIET oYz T A 2 (PD) #E &S, IS LD BRI
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& PowerPoint OfEWVS 7 B AR E &I, BRI E D ER A @ U TR 72k
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1 D& CCERFAE R & 217> CRREOMRICHEL U, RZICHREREZRERT D,

ZDHHLD1-5& LT, BHLOFTLED &%
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RE LTz, BFREERICET D makiL v T, ff
A28 M ERELTHEL, bW, N
TR — R NDOANTF, GBS EERE L, KR, BV EORHES (74 M4 A A
— N, BEIEZSRNE T + M2 A4 — R, Bk I U LA ALLEIREET) ZEET
LR NN —TEEEOZEM A RET HEEEM RO T, 3D U s —THhL
b ERM LT, B —DHIMEIZT A ¥ —Titdr, Excel T EEIZAEH#L L 7-,
FBOEEBIEIZOWTITERT D & & bic, B b REL LT,

2024 AEEIL 4 TNV — TN ENEIITEYE L7 3EE OV AR S 0.99 FREE D
BREREHD ZENTE, BEIZTZ 4 N A4 — RO N4 X7 7 CHIET %
A A TOEEET, EEICFENTYELZ DO TH D,

1) KIT OfRtadboHE vy =7 b7 ¥ A #E . URL: hitps://www.kanazawa-
it.ac.jp/kyoiku/pd/index.html (2025 45 1 H 13 H access)
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WRRIZETHEBEZAMEBER TR S LD 10 £F
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A review of ten years of science human resources development programs in Yamagata
Prefecture
('School of Science, Yamagata University) OYASUNAO KURIYAMA '

In collaboration with Yamagata University and numerous institutions within the prefecture,
a program has been established with the objective of developing human resources in the fields
of science and mathematics for students at elementary, junior high, and high school levels. This
section presents an overview of the initiatives that have been undertaken over the past decade,
along with an examination of the challenges that lie ahead.
Keywords : science education, Chemistry Education, Science Human Resource Development
Program

IR TIL, 2017 026 JST ORKOFFERAGEE (1 4F/]) . AU EEAN
R (3R D XEEZIT, 2020 END Va2 =T 7 X —FR#EAL LTS5 4
MOX AT b—2 v 10 FRRNOBERAMER T 0 77 A& L CT& iz, i
I, BREBET (RREER - BEHER) . BE ¥ —, REXTES, 1LE
MHAZDOFREEELELD T 2 RO 40 NDEE | BUEOWFRIZHET 10 ADRE
(ZfR > TV a2 e, BRFELIAMT & MR SU B - L5 - REMoBE b2
U7z, RS BAE OB FHEMEEOEIEC I B 5LRE COR R EE, (LF0
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2T U — REED  ZO%ROEFRLESa A NREEITo 720 T I CREITHRE
T 5,
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MR EOHEKT: (6) ITHEFELTWD,

REZENEDITRX L NEREIT D,

T HT =ML, FALOREICE D 2 S BT, R EICEEY A ) P
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5E) Y~ X AT LT H7 X — : https://ysacademy.kj.yamagata-u.ac.jp/
Y~ XY A AT BT I — : http://www-sci.yamagata-u.ac.jp/ysa/
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FTIry bT—=0 7L DEBEE & VRZHRFIEDIRET
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Mechanical and Optical Properties of Double Network Gel

(*Nippon Institute of Technology, * Nagoya Institute of Technology)
(OAkemi Nagao,'Kenta Nagaoka,! Masakazu Muto,? Kazuya Koabayashi'

Double network gels (DN gels) have highly mechanical strength against compression and
tensile by intertwining two networks :a hard and brittle 1st gel and soft 2nd gel. Much research
has been conducted, especially on the DN gel synthesized from AMPS and AAm expected to
applied in the medical field. As the result, it was revealed that the concentration and the length
of molecular chain of PAAm (2nd gel) affect the mechanical strength of the PAMPS-PAAmM
DN gel. The molecular dynamics also support this conclusion. However, the research on
molecular structure of the DN gel using a high-speed polarization camera has not been
performed enough yet. In this study, various types of the DN gel were synthesized and their
compression and tensile tests were performed. A high-speed polarization camera was used for

the measurement the phase differences.
Keywords : double network gel; DN-gel; PAMPS,; PAAm; Optics
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1)H.Tsukeshiba et.al.,J.Phys.Chem.B,109(2005)
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