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The materials used for the experiment were developed at the school, and
science teaching materials were developed that can be understood by primary and junior high school
students. As a photochromic material, "Ninja Enogu" used for detecting ultraviolet rays contained in

sunlight is used to attract children®s interest in color through how to mix paints and how to paint
colors, and to use the color of matter I did research that led to the explanation of scientific
principles. In addition, a leuco dye-based thermochromic ink was developed that mimics the
thermochromic reaction of the ink used in a commercially available friction pen, using a chemical
available at the school.



LED

@)

)

@)

15

)



€y

i UL RS

3 2 24
2 1:7, 1:3, 3:5, 1:1, 5:3, 3:1, 7:1
24
24
24
2 1:1 24
24
Macbeth Judge 11 D65 Ocean Optics
USB4000
350nm-800nm
T T T T 120
100 J
100 [ .. O oo, -
. AR
N * 80
@ s
E E% 60
(& 40
20
1 1 1 1 0 1 1 1 1
oo S0 B e e 400 500 600 700 800
iEE /nm
@
pH11 pH13



» »
80
-1

2,2- (4- )

go°chngt
#
h

-1°CH D

(A2)

®

29

1:1

85

30 31

80
L- A) 1.5

25
25

—mEl&
ik

450 500 550 600 650 700 750

K&/ nm
6'( )13
80 -1
@
1 31

24



24

52 39
12 1

T. Yamaguchi, T. Nakagawa, T. Ozeki, M. Fukuda, M. Morimoto, S. Takami, Thermal
decomposition product of 1,2-bis(2-methyl-1-benzofuran-3-yl)perfluorocyclopentene,
Tetrahedron Letters, , 58, 2017, 4447-4449.
https://doi.org/10.1016/j.tetlet.2017.10.017

. ,2019.3.17, ,
. ,2019.3.17, ,
, ,2019.317, ,
-5- -2- .
,2019.3.18, .
, , , , , 4- -5-
-2- , .
2018.3.21, ,
, , 2018.3.22, ,
. ,2018.3.22, ,
, , , , - 1- -2-
2 , 2017.9.5, ,
, , 2017.8.30, ,
, , 2017.8.30, ,
, ,2017.3.17, ,
. ,2017.3.17, ,
- 1- -2- -2-

, 2017.3.18,



, ) , v 67
, 2016, , ISBN 978-4-621-30048-0



