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Milk crown

[Physics 1st Group)

1. Research motive

We discovered that in a previous study. The liquid in the
petri dish could change the form of a milk crown in a
previous study. So, I decided to research what changes the
form of the milk crown.

2. Experiment 1

Find out whether the liquid that is drip liquid or the
liquid that receive wake the milk crown.
Hypothesis

The drip liquid is going to make receive liquid jump up.
Method

Pour white-colored water into an acrylic petri dish. Drop

a red-colored water from a height of 40 cm. Take a picture
with a high-speed camera.

Result

It was found that the inside of the milk crown was made
of white water and the outside was made of red water.
3. Experiment 2

Investigate whether the difference in the shape of the
milk crown is due to the viscosity of the liquid.
Hypothesis

The shape does not change due to the difference in
viscosity.
Method

The viscosity of the water varies greatly depending on
the temperature. Compare the shapes of the milk crowns made
by changing the combination of the temperatures between the
water that drops and the water in the petri dish.

Result

The difference of the form was not observed.
4. Experiment 3

To see if the changes in shape is due to the difference
in the surface. Investigate whether the difference in the
shape of the milk crown is due to the surface tension.
Hypothesis

It the surface tension of the dripping liquid is smaller

than the surface tension of the liquid in the petri dish,
the shape of milk crown spreads out.

Method

Change the combination of 1iquid in the petri dish in three
types: water, oil, and ethanol and experiment with the same
method as experiments 1 and 2. Each has a surface tension
of 72.8, 32.0, 22,3.

Result

Hanna Fushimi

Yui Ueno Yuki Sogo

Unlike the hypothesis, when the surface tension of the
dripping liquid is greater than the surface tension of the
liquid in petri dish. The shape of the milk crown inclined
to the inside.

The shape of the milk crowns

Figurel

5. Considerations

A milk crown is formed of dripping and receiving liquids.
It is thought that the shape of the milk crown has changed
due to the difference in properties that the liquid has.
As the results of experiment 3 showed significant changes
in shape, we thought that the difference in surface tension
was related to the shape of the milk crown. Surface tension
is the property of making the surface as small as possible.
Accordingly, when the surface tension of the dropped liquid
is larger than that of the liquid to be received, the
molecule attracting force of the dropped liquid is larger.
The shape of milk crown inclined to the inside.

dripping liquid

‘ liquid received I

,

Vv N

. has a high surface tension O has a high surface tension

!

O the force of mlecules

attracting each other is large

. the force of mlecules

attracting each other is large

FOy A

6. Future outlook

We discovered that the shape of the milk crown changed,
and found that the surface tension was involved. I would
like you to think about how you can apply this in the future.
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Approaching ancient weapons

[Physics 2nd Group]
Bessho Hiromasa Kazumi Hinata Ohara Chikara Sugiura Keisuke

1. About catapults

A stone thrower is a powerful weapon for ancient
humans to hunt and fight with stones. And there was a
sling that can be handled by hand, and there was a
catapult that can throw large stone. The speed of the
former bullet is about 140 (km / h), the highest record
of the stone throwing distance of the Guinness Book of
Records is 477 (m), and the latter shoots 57-63 (kg)
stones to 57 (m) ahead. In this experiment, we decided
to investigate the conditions for throwing stones to
reach the sling record.
B

i e

Figure 1 sling we made

Figure 2 catapult

2. Hypothesis

[ @] shows angular velocity, 7] shows the length that
is sum of length of rope and arm, [v| show, velocity
of ball. Based on this formula [v=rw] , we expected,

the bigger value of w and r, the faster thown balls

are, thus faster angular velocity make distance longer.

In addition, we also do, the greater the mass of the
ball, the longer the first distance of the ball.

3. Experiment

We made the sling which is tied by two strings and used
two kinds of balls, “tennis ball” (60g)and “hard
ball” (145g). Using our string, we throw each ball.
Doing that, we also use camera and stopwatch. To use
them enable us to measure angular velocity of circle
motion. Besides, we measure the distances of the balls
flying distance I | | (Figure 3). Then, we gathered the
date which is some or similar value of w and we

examine relation between the mass of ball and distance.

[Measurement of w]

Figure 3 How to measure

4. Results and Discussion

Experiments were conducted on tennis balls and hard
balls, and those with the same w were collected and
compared from the records(Figure4). However, the
number of decimals was limited to one decimal place,
and if there were multiple samples with the same w,

the average was used.

/:5 Relationship between w and

60

50

. M —#—Tennis ball
a0 ——Hard ball
20

10

’ 62 6.5 66 6.8 71 o (rad/s)

Figure 4 Relationship between  and [

From the graph, the larger the mass, the less the
effect of air resistance, and we supposed balls will
fly distance increases, but no such result was obtained
with the sphere used in the experiment. It is thought
that the cause was that it was not possible to unify
the position of the ball in the circular motion. I
mentioned that the sling speed is 140 (km / h), but to
reach this, r must be 150 (cm), and fromv = rw, o
must be about 26 (rad / s) regardless of mass. When w
= 6.5 for a tennis ball, the flight distance of a hard
ball increases as w increases except when w = 7.1,
and when the above two ws are excluded, the hard ball
flies more than a tennis ball, the two hypotheses are
generally considered correct.

5. References

Explaining the strength and usefulness of stone
throwing tools that have been loved all over the world
since before the Middle Ages
https://www. whiteorder. net/sling-kaisetsu/
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Impact Relaxation Grand Prix

[Physics 3rd Group] Kuwahara Ren  Higashimoto Kazuma  Morikawa Hayato

1. Relationship between the preceding experiment
and this experiment
Large earthquakes such as the Nankai trough are feared in
recent years. We were curious about the most effective helmet
substitute for protecting our head when an earthquake occurs,
so we decided to look into it.
2. Hypothesis
We expected sponge to cushion the impact the most. That’ s
because sponges are used as a safety mat to prevent injuries
caused by falling in athletics.
3. Experiments
* Experiment 1
Fix the material away from the ground with the stand and vise.
Materials are Dictionary., Bubble wrap., Towel., Styrofoam,
Sponge and Cardboard.
Drop a tennis ball from a height of H meter. (H=1.00)
The camera measures the highest rebound point (h (m) ) bounced
back.
Find the coefficient of repulsion from e=y h /H.
Calculate the impulse(FAt) using this value.
Measure the time the voltage is applied with an oscilloscope
and piezoelectric element and measure the ground time
(At) .
Calculate fore (F) from the impulse (FAt) .
* Experiment 2
Combine the materials used in experiment 1.
@ Bubble wrap (Top) +Styrofoam (Bottom)
@ Bubble wrap (Top) +Cardboard (Bottom)
® Bubble wrap (Bottom) +Cardboard (Top)
@ Bubble wrap is caught between Cardboard
Calculate the force in a similar way by adding four different
types.
Don’ t give a tennis ball initial speed.

The thickness of the material is all 5.00X1072 meters.

4. Result

Comparison of post-absorption forces

Power [N]
5. Study
Considering the force(F), the bubble wrap cushioned the
most when it was used alone. Also, including the combination,
the cardboard (Bottom) +Bubble wrap (Top) cushioned the most.
We thought the sponge bounced back without cushioning the
impact because of its elasticity.
6. Conclusion

It is thought the reason why the combination cushioned the
impact the most is because each material cushioned the impact
twice in total.

Also, the bubble wrap on the top cushioning the impact
more than that on the bottom. We thought about that if the
cardboard was on the top, the impact didn’ t reach much to
the bottom because the cardboard was hard, so the second
impact was less cushioned.

7 . Perspective from now on

We want to look into various combinations and find rules
of combination that is more cushioning.

We want to increase the variety of materials and something

that cushions more. Also, we would like to check if there
is a change in the ranking when the thickness of the material

is changed.
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The relation between heat and magnetic force

[Physics 4th Group] Tomoaki Okuda

1. Relationship between prior research
and this experiment

The interim announcement examined the process until the
magnet reaches Curie temperature. Previously, the magnets
were heated with a gas burner, but it was judged that the
heat was not evenly transmitted, so the magnet was
immersed in oil so that the heat could be evenly
transmitted.
2. Hypothesis

As the temperature rises, the magnetic force becomes
weaker. Curie temperature is about 300°C for neodymium
magnets and 450°C for ferrite magnets.
3. Experiment
1, Measure the mass of iron sand in a dish
2,Dip a magnet in oil and line up the six magnets at equal
intervals.
3, heat a pan and take out one magnet when the temperature
reaches 50 degrees. After that, wipe off the oil on a
magnet by using a floorcloth.
4,Bring one side closer to the magnet. Measure the mass
of iron sand which remained on the dish. Calculate the
difference between that amount and amount before heating.
5, Repeat this experiment every time 50 degrees increase
in temperature. Also, this experiment finished when the
temperature reaches 300 degrees.
6, These processes are carried out twice with neodymium

magnets and ferrite magnets.

4. Result
neodymium magnets
45—z
-~ 4
27 3s
W
=g o
a 25
g 1.2
-5 2
i e b 1.34
S 2 \\\
w
B9
=
2 s 0.28 0.18 0.13
0
50% 1007 150% 200° 250 3007

temperature of magnets

Kazui Kobayashi

Ryosei Tanaka Shun Nakajima

ferrite magnets

7.87

@ ~ o

1 0} payoeye
pUES UOJI JO SSBW 3y}

O = N W s,

50°C 100°C 150°C 200°C 2507 300°C

temperature of magnets

5. Consideration

Neodymium magnet—According to graph, as the temperature
rises, the amount of iron sand reduces. The rate of change
in demagnetization is large. If the graph is broken at
150°C, it is a measurement error. Iron sand attached after
exceeding 200°C is due to adhesion by oil.

Ferrite magnet—According to graph, like neodymium
magnets, the amount of iron sand reduces. But, the rate
of change in demagnetization is small. The amount of iron
sand is increasing as the temperature goes up from 250°C
to 300°C. The reason is that ferrite magnets are thick.
6. Conclusion

As the temperature goes up, the magnetic force becomes
weaker. Neodymium magnets lose one’ s magnetic force.
Ferrite magnets don’ t lose them.

1. The forthcoming prospect

Neodymium magnets have a larger rate of change in
demagnetization than ferrite magnets. But, the size and
mass of these two magnets are different. By arranging that,
the heat transmitted is made equal and the rate of change
in demagnetization can be compared. Also I would like to
consider another way to measure temperatures.

8. References

* A joint-stock company, magfine [school of magnets]

« NIMS lto scientists of the future] 2017.4.12
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A Strange T7oku-Toku Sound

[Physics 5th Group]

1. Difference from previous experiments

In the previous experiment, the length of the bottle’ s
neck changed the pitch of “toku-toku” sound from the
bottle.

Thus, we experimented by adding that the difference of
pouring angle and the viscosity of the liquid.
2. Hypothesis

If the bottle’s neck is short, the sound becomes higher
because short wavelength and fine vibrations occur at the
neck.

Angle and viscosity don’ t affect the vibration at the
neck and the frequency doesn’ t change.
3. Experiment

Find the averages frequency per second with the most
clearly toku-toku sound when pouring water from the bottle.

Do this three times each and take the average of them.
Based on the bottle with a 10cm long acrylic pipe, which
is referred to as bottle A.
OExperiment No. 1 :  Difference in frequency by neck
length (10cm, 20cm, 30cm). Replace the acrylic pipe.
OExperiment No. 2: Difference in frequency by the angle
(10° ,30° ,50° ) between the horizontal plane and the
plate. Use bottle A.
OExperiment No. 3: Difference in frequency by viscosity.
Use bottle A. Add thickener (3.0g, 6.0g, 9.0g) to
water (540ml).
4. Results
OExperiment No. 1: The shorter the bottle’ s neck, the
higher the pitch.
OExperiment No. 2: There was no change in the frequency.
However, the liquid of 50° is more active and louder than
others.
OExperiment No. 3: There was no change in the frequency.

However, the higher the viscosity, the smaller the interval

between sounds and the smaller the sound.

Oyama Suzuka

Kanata Komachi Shibata Remi

Experiment No. 1 Experiment No. 2 Experiment No. 3

(Hz) The bottle's necl (Hz) The angle (H2) The viscosity
600 and frequency 600 and frequency 600
500 500 500
400 400 400
300 300 300
200 200 200
100 100 100
0 0

102030 (cm)

5. Gonsideration

From three experiments, it is found that the frequency
is strongly related to the length of the bottle’ s neck.

In addition, a relationship between the neck length and
the frequency cannot be determined because the number of
data is small, but it can be expected that they are in
inverse proportion to each other.

When the angle is increased, the liquid hits the neck
vigorously. As a result, the sound becomes louder.

When the viscosity is high, the liquid is hard to flow
and the movement of being swept back into the bottle becomes
small. Therefore, the interval becomes smaller. The sound
also becomes smaller for the same reason.

Furthermore, frequencies with different pitch were found
at 10 ° in Experiment 2, but it is considered that the
higher frequency is “%o sound” of “tokutoku” and the lower
frequency is “ku sound”. Since the flow of the bottle is
gentle, we think it is easier to pick up the sound than at
other angles.

6. Conclusions and Outlook

This time, it was determined that the length of the
bottle’s neck greatly influences the pitch of the sound
pouring from the bottle. However, this is not the only
thing that makes the frequency change.

Therefore, we want to listen to “toku-toku” sound to get
a deeper understanding.

7. References

+Science Castle November 30, 2018  The secret of Tokutoku
sound from the bottle!”

+ Science Festival for Youth 2014 National Convention

“Science of Tokutoku-The Secret of Sound from the Bottle—"
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Noise cancel lation
“Comparison of cancellations between metal plates and sponges”

[Physics 6th Group]

1 Motivation

To find a way to improve the noise cancellation in
earphones
and hearing aid, we will look into the noise cancellations,
and we experimented. Noise cancellation includes “active
noise cancellation” which eliminates noise by
superimposing waves of opposite phase of noise and
“passive noise cancellation” which physically blocks
noise and mutes the sound. This time, we experimented with
the difference in passive noise cancellation depending on
the material and thickness of the sound insulation plate
and the frequency of the sound.

2 Hypothesis

A soft object such as sponge may be able to absorb and
weaken the sound.

3 Experiment

(1) Set the low frequency transmitter to 1500Hz, 3000Hz.
Then connect the transmitter to the amplifier to expand
the sound and output the sound with the speaker.

(2) Cover the microphone with a box as shown in Fig. 1 and
fix the distance to the speaker to bcm.

(3) Place sponge and stainless steel plate between the box
and the speaker, and measure the sound transmitted through
the sound insulation plate with the measurement app
“sound wave”

(4) Experiment device el fn e e

Amplifier
Mike inside
Low frequency

transmitter

Stainless plate

4 Result
1500Hz amplitude

3000Hz amplitude

43 50. 45

Kozuki Yoshiki

WIE 6 It

Nagao Yugo Mori Sota
sponge 1500Hz 3000Hz
Isheet (2 mm) 40. 25 (6. 4%) 25.0(50. 4%)
2sheet (4 mm) 33.0(23.3%) 22.5(55.4%)
Stainless 1500Hz 3000Hz

1sheet (1 mm)

23.5(45. 3%)

11.25(77. 7%)

2 sheet (2 mm)

19.5(54. 7%)

8.5(83.2%)

3 sheet (3 mm)

16.5(61. 6%)

8.5(83.2%)

4 sheet (4 mm)

13.5(68. 6%)

8.5(83.2%)

stainless steel muffling

100.00%  rate

sponge muffling rate

1500Hz 30001z
1500Hz 3000Hz
50.00% |‘ 50.00% I
0-00% I 0.00% II I
m Isheet m 2sheet
Ish 2sh
m 3sheet 4sheet W isheet W zsheet

* Numbers are amplitude. (%) are comparison with no sound
insulation board.

5 Consideration

Since the stainless steel plate has a higher sound
deadening rate than the sponge, it is consider that the
larger the gap between the material, the lower the sound
deadening rate. Also, at high frequencies, the thickness
of the stainless steel plate no longer affects the
muffling rate, which may be due to the limit of the
muffling rate.

6 Conclusions and prospects

It was confirmed that the thicker the sound insulation

plate, the weaker the sound. In the high frequency
experiment with a stainless steel plate, the result was
that the sound deadening rate was limited in relation to
the thickness.

In the future, I would like to find out the cause of this
limit. It is also considered effective to conduct

experiments using a material such as rubber with no gaps.
7 References

[moise cancellation]

https://www. denon. jp/ja—jp/blog/7013/index. html
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We make the spinning top to take a long time.

[Physics Tth Group]
1. Reason for concluding this experiment

We were interested in the moment of inertia. We
decided to find out what conditions are the easiest
to turn around and how much difference they make.
2. Hypothesis

Considering the moment of inertia, which is easier
to rotate and harder to stop when the mass is
collected that the top with the mass collected on
the outside will rotate most.

3. Experiment

Weights was attached so that the mass was constant
at 60. 68 g without changing the center of gravity of
the top. We made three types of tops, one with the
weight distribution on the outside, one on the
inside, and one with a uniform weight distribution.
The time required for the first rotation and the
rotation duration were measured. The top was
dropped vertically on the ground using a [ top
spinning machine] (Photo1) . The measurement was
started when the top touched the ground, and the
initial velocity was measured with a high-speed

camera. It was finished when the top collapsed. This

10 times per top.

experiment was measured

(Photo 1)

4. Result
[The larger the value, the smaller the rotation

speed required for one rotation. ]

Inside
120
2100
S 80
2 »
w0 .
g 40 ) P
= 20
g
."g 0
£ 0. 20 40 60 80
o Time required for one rotation

X 1/1200 Second |

Hibi Toshiki

Yakushijin Gakuto Yamao Ryoma

Overall ¥ L

@
[ D ..

60 .3:

e
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X 1/1200 [Second |

eCi
—
o
o

Rotation timeS
S
(e}

80

OTime rgguired f%)(% one r(?toation
X 1/1200[Second]

The initial velocity and the length of rotational
and were as expected, but there was no change in the
inclination of the scatter plot for each top.

5. Consideration
When the weights are attached to the inside, the
turning time becomes shorter. It is considered that
this is because the moment of inertia becomes
larger when the weights is attached to the outside,
the angular momentum becomes larger at the same
angular velocity.

6. Conclusion
When turning a top, if the mass is collected, the
turning time will be shorter, and if it is collected
outside, the turning time will be longer.

7. Future outlook
We thought that the top would not rotate if we
experimented with a large change in weights, so the
mass to be increased from the original mass was
small. We would like to find a way to increase the
weights and increase the initial velocity so that
the result will be more different.

8. References

[top spinning machine]
https://youtu. be/0sXOexaaAMs
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Relationship between Magnus force and fluid temperature
~this ball floats~

[Physics 8th Group]

1, Research motive

We are working hard every day in club activities. When
I was handling the ball, I wondered, “Is this ball not
changing upwards?” I was also interested in the fact
that the amount of change in the ball changes depending
on the season, so I decided to study it.
2, Hypothesis / Introduction

The magnitude of the magnus force is related to the
rotation speed and wind speed of the ball as well as

the temperature of the fluid. The higher the
temperature, the smaller the magnus force.

What is the Magnus effect? Magnus

The Magnus effect is a force Direction

phenomenon in which a force acting
in the direction perpendicular to
the direction of travel acts on an
object that moves while rotating
(in the direction perpendicular
to the axis of rotation).
Bernoulli’ s theorem is relevant.
About Bernoulli's theorem

Relatively, the pressure is low where the kinetic
energy is high, and the pressure is high where the
kinetic energy is low. That is, it can be said that it
is an energy conservation law that also considers the
energy of pressure.
3, Experiment
(1) Experimental device
- Rotating ball device
As shown in Photo 1, attach a Styrofoam ball with
a diameter of 5 [cm] to the rotating shaft passed to
the motor and bearing. The motor and bearings are

Otsu Koki

electronic balance

Wind tunnel device
Create a wind tunnel device as shown in Photo 2. In
order to change the temperature of the wind, a heating
part (200 copper pipes with a diameter of 6 mm and a
length of 25 cm, refractory bricks, gas burner) will
be created near “Device 17.

The axis of rotation should be perpendicular to the

direction of the wind. _
blower

for motors heating part

Power supply

~

Sasaki Taisei  Fujii Tatsuya

(2) experimental method

(MThe heating part is heated with a gas burner.

@Wind (fixed wind speed) is sent from the blower to

the wind tunnel device.

(@Measure the wind temperature and speed near “Device
1.

@®An electric current is passed through the motor,
the styrol sphere is rotated, and the weight of
“device 1”7 is measured with an electronic balance

Perform steps @O to @ above at different

temperatures and rotation speeds.

Of the ball 4: Tesult

The number of revolutions was replaced by the power
supply voltage of the motor.

(22.2°C) wind speed :7[m/s]

Rotation speed [Windy weight(Windless weight |Magnus force
[v] x0.01 [N] |x0.01[N] % 0.01[N]
0f A 388.96 387.72 | A-A 0.00
1.5|B 388.33 A-B 0.64
2(C 389.11 A-C -0.15
2.5|D 387.74 A-D 1.22
3|E 387.39 A-E 1.57
Table 1

(The table of high temperature is shown in the graph for short.)

Magnus force

10~2[N] Magnus force — Fluid temperature
2.00
0.00
0 1 2 3 4
-2.00
03" B Voltage of the motor [V]

Graph 1
5, Consideration
Since the weight of “Device 1”7 was reduced by the
rotation of the sphere, it is considered that a magnus
force is acting on the rotating sphere.
With high temperature fluid, the magnus force was
smaller than at room temperature. The magnus force is
also considered to be related to the density of the
fluid.
A defect in device 1 affected the flow of wind, which
in turn made it heavier.
6, Future outlook
» Since the measured value fluctuates due to the
influence of wind, we will develop a more accurate
and stable measurement method.
» Improve the wind tunnel device so that the wind does
not disperse.
» Further change the temperature of the fluid.
7, References

[Bernoulli’s theorem] www. jsme—fed.org
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The study of the rolling ball on the slope ~omusubi koro/in~

[Physics 9th Group] Yusuke Nakamura Yusuke Miyamoto Daiki Koga Shun Habata

1. Research motive
There is an old tale called “omusubi korolin’In Japan .There is a scene
that an old man is chasing the rice ball which was rolling down the slope
of the mountain. Unfortunately, he could"t catch up with the rice ball,
and rice ball fell into a whole .So we wanted to know ,in what conditions
he can catch up with the rice ball before it falls into the whole.

2. Hypothesis
If there is a ball with the same mass and different volume rolling on the
slope, we thought that larger balls would receive a bigger
air resistance and the balls “ Moment of inertia”
will become bigger . Therefore we thought that the acceleration of larger

balls would become smaller .So smaller balls will reach the goal faster

than the larger ones.

(©)

3 Experiment Figure2 the times to reach the goal

®  Experiment no.1

We prepared three balls which have the same mass and different volumes
(Figl). They all weigh 100g, and rolled them at initial speed 0.

®  Experiment no.2

Next we prepared other three balls which have different mass and
different volumes. And did the same as experiment no.1

4. Conclusion

As you can know from the graph, If the balls contents is homogeneous,
the mass and volume won' t matter.

5. Research motive 2

We have learned acceleration of the rolling ball would not change if the
balls contents were homogeneous .So we researched how to change the

acceleration of the ball.
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6. Hypothesis 2

If the balls outside part gets heavier ,the balls “Moment of interia” will
get bigger and the acceleration will get smaller. So we thought that balls
which center parts are heavy and outside parts are light would have a

large acceleration.

7. Experiment no.3

We prepared two balls which have different mass.
* ballno.l A small heavy ball is inside a big light balls.
*ballno.2 A small light ball is inside a big heavy ball

We did the same as experiment no.1 to both balls , and

measured the time .(Fig3)

Figure3 Balls
(times)

Figure4 the times to reach the goal

8. Results

When we rolled the ball no.1 ,the acceleration was bigger than in
Experiment no.1. and when we rolled the ball no.2, the acceleration was
smaller than in Experiment no.1.(Fig4)

9. Consideration and Conclusion

If the contents of the ball is homogeneous, no matter how big or small
the mass or volume is the acceleration won't change. This can be proved
by the “Equation of motion of rigid body and mass point. As you can
know from tablel the theoretical value and the experimental value

matched.(Table1)

Homogeneous ball

Ball 1 Ball 2

Theoretical 1,09 0,89 0,90

Experimental | 1,11 0,82 0,93

Table 1 theometical and experimental value
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The water pH doesn't change
~Making of buffer solution by strong acid~

[ Chemistry 1st Group]

1. Background

Buffer solution is a special liquid because its
pH doesn’t change even if we put an acid and
a base. In addition, buffer solution usually
works when it 1s made from weak acid, weak
base and its salt. Accordingly, it is impossible
that buffer solution is made from strong acid,
or strong base, and its salt. However, one
scientist said that he could make buffer
solution by using strong acid.

Therefore, we doubt that fact, and we start
this experiment so that we prove it ourselves.

2. Hypothesis

We form the hypothesis that buffer solution
can be made from a strong acid.

If we standardize amounts of drops, we think

that the slope of buffer solution will be small.

3. Experiments

At this study, aqueous sodium hydroxide

(0.2mol/L) are used as a titration solution.

@O Making of hydrochloric acid(0.1mol/L) of
50mL and sodium chloride aqueous solution

(0.1mol/L) of 50mL,After that, mixing them
to make buffer solution of 100mL (“solution

A”).

@ Making of hydrochloric acid(0.1mol/L) of
50mL,and deionized water of 50mL.After
that, mixing them to make buffer solution of
100mL.(“solutionB”)

@ Dropping a titration solution (aqueous
sodium hydroxide) of 3mL, and measuring
its pH by pH-meter.

*Repeating this operate(D—@—@) 3 times.

4.Results

When we conducted this experiment by

“solution A”, we could check the buffer actions

from these charts.

Asayama Ryosuke Iwamoto Yusuke

Ueda Ikkei Ogaki Kakeru

SolutionA (HCl+NaCl)

pH
y=0.0106x + 1.3172

._._..'..._.ﬂ_....._ 9.

1.295
1 1.5

The amount of NaOH(mL)
SolutionB(HCI+H:z0)

1
1 y=0.0223x+ 1.2855

1.35 e o0
134 ° 9"

s

pH

The amount of NaOH(mL)

(Vertical line is pH, and transverse is the amount of drops)
5.Considerations

We concluded that it is possible to make the
buffer solution by using the strong acid.

In generally, the degree of ionization of the
strong acid(0.1mol/L) is 0.926, and the density of
“solution A” is 0.05mol/L. Therefore, its degree
of ionization won’t over 1. For these reasons, we
think that the strong acid would work like a
weak acid.
6.Next view

We also want to study the making of buffer
solution by using the strong base.
7.References

* Yamamoto Masahiro : Buffer solution which is
often used (2010)

* Yamamoto Masahiro : Buffer solution which is

often used (2020)
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We defied a textbook
~|s it possible to perform redox titration with hydrochloric acid ?~

[Chemstry 2nd Group]

1. Relation between the preceding study and
this experiment
You were writing on a textbook and a collection of
problem it was sulfuric acid H2SO4 that it’s
appropriate as an added acid, and that hydrochloric
acid HCI couldn’t use it, but I thought I’d like to make
sure whether it couldn’t be titrated in HCI really.

2. Hypothesis

When using hydrochloric and instead of sulfuric
acid, hydrochloric acid functioned as a reducer, so it
was expected that the drop amount of KMnOs4aq
which is an oxidizer was increased with increase of
the density of the hydrochloric acid.

3. Experiments
[Experiment 1]

Redox titration by hydrochloric acid acidity
(1) 0.020mol/L(COOH)2aq 10.0mL was prepared.
(2)I made it acid in 1.0mol/L~12.0mol/LL HCLaq

5.0mL.

(3)I dropped 0.010mol/L KMnOs4aq and titrated.
[Experiment 2]

solution checked the cause which becomes yellow by
redox titration by hydrochloric acid acidity using
spectrophotometer.

4. Results
[Result 1]

A lower figure made a graph of an average of twice
of experimental KMnOa drop amount.

*+ A change in the drop amount was judged from to
turn the density substantial a little. It increased in the
drop amount at the time of high concentration
compared with the time of low concentration.

Solution was tan red purple at a last stop like the
time of sulfuric acid acidity by 1.0mol/L~4.0mol/L.

* Even if it was a last stop by 6.0mol/L~12.0mol/L,
solution wasn't tan red purple, and solution was
changing into yellowish brown gradually, and a
judgement in a last stop was difficult to do.

The drop
amount

(mL]
8.6

The drop amount of KMnO4

Yudai Teramoto Sota Dezaki

NENNENNENNANE

O | | 2
1 \ 1 2 3 4 5 6 7 8 9 10 11 12}
A Y
H.SO4 HCI (mol/L)

Toya Koyama Takuma Matsuo

[Result 2]

The thing which is chlorine could be confirmed
because of paper's changing from the smell when
yellow solution occurred, into purple when I guessed
chlorine to occur, and iodated potassium starchy paper
was brought close actually. And when the absorbance
was checked using spectrophotometer, the length of
the wavelength by which the absorbance of the yellow
solution and manganese chloride aqueous solution
which have formed becomes highest agreed about
titration mostly.

5. Discussion

Considering when HCL was 1.0~5.0mol/L, a last
stop was the color in light red purple, and a last stop
could use instead of sulfuric acid acidity, and when
HCL was 8.0~12.0mol/L, became yellow, so it’s
difficult that it’1l be instead of sulfuric acid acidity.
When iodated potassium starchy paper was brought
close, paper changed into purple so I found out that
chlorine occurred. The absorbance of the yellow
solution and manganese chloride aqueous solution
expected that manganese chloride occurred from a
chemical equation, and when the absorbance was
checked using spectrophotometer, found out that it
was the cause that manganese chloride has caused that
solution turns yellow because the length of the
wavelength which becomes highest was identical
mostly.

6. Conclusion

For an aqueous solution to be changing into yellow
gradually at a last stop, when hydrochloric acid acidity,
difficultly, a judgement in a last stop is easy for an
error to cause. When comparing low concentration
with sulfuric acid, the drop amount was little, but the
tendency which becomes a lot was seen. Therefore,
the one of sulfuric acid acidity is desirable.

7. Future Prospects

The factor which changes and an in-depth analysis
of detailed reaction mechanism are future’s problem to
make it clearer how the drop amount changes by the
density of the hydrochloric acid.

8. References

R1 year Osaka Prefectural Ikuno High School
Investigation II Proceedings [The Possibility of
Hydrochloric Acid in Redox Titration |
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PET bottle rocket explosion experiment

~Ethanol and Methanol~
[ Chemistry 3rd Group]

Yunoue Rinto

1.The relationship between prior research
and this experiment

Based on the paper titled “Quantification of explosion
experiments and how to use them as new teaching materials,”
the missile was developed with improvements such as easier
range measurement. Measure the fight distance of PET bottles
at the time of explosion using two types of volatile substances,
and compare each type of reagent.

2. Hypothesis

In the chemical reaction formula when ethanol and methanol
are burned in the air, the amount of substance of carbon
dioxide generated by the reaction of ethanol with oxygen is
larger, so it is considered that the flight distance is also longer.

3. Exper iment
IAdvance preparationj

Until now, copper wire was used as the launch trajectory for
PET bottles, but it was considered that friction had an effect
because the results varied. Based on that, we thought that
friction would be eliminated and the measurement results
would be stable by eliminating the copper wire, so we
improved it to a free-launch type device. (Image below)

Experiment 1| <Ethanol>

A launch experiment was conducted with the above device
under the following conditions.
Nichrome wire was 15 cm and was used 10 turns.

Uses a 500 mL PET bottle (for carbonated drinks) was used.

Fixed the amount of reagent was fixed to 0.25 mL

The time to fill the PET bottle with the reagent is 2
minutes.

New nichrome wire and power supply was used every time
Measure the mass before and after the reaction

Current flow was fixed at 2A

Measure the time it takes the nichrome wire to glow red
and fire.

Close the cap was closed eaned 5 seconds after was
measured the PET bottle landed

Experiment 2| <Methanol>

A launch experiment was conducted under the same

equipment and conditions as in [Experiment 1|.

1% 31

Nishimura Kakeru Fujiwara Hayate

4. Result
<Ethanol>
Number Mass Timel[s] Timels] Flying
of times | difference (Red (Firing) distance
[g] heat) g [cm]
1 0.13 7.37 11.07 357.6
2 0.17 13.30 33.32 341.4
3 0.18 7.02 10.81 281.6
4 0.15 13.93 42.91 296.3
5 0.22 7.24 14.50 278.5
<Methanol>
Number Mass Timels] Timels] Flying
of times | difference (Red (Firing) distance
[g] heat) g [cm]
1 0.19 9.52 10.2 461.2
2 0.16 7.02 7.34 309.1
3 0.17 10.9 11.2 278.0
4 0.18 8.86 9.12 275.1
5 0.19 11.7 11.8 333.0

5.Discussion - Conclusion

Since the average flight distance is larger in Experiment 2
and there are variations in both the flight distances, it is
considered possible that they reacted not only with methanol,
ethanol and oxygen, but also with other substances in the air.
It is also possible that the ethanol was fired before it had
completely reacted. In order to solve these problems, it is
necessary to improve the container so that the inside of the
container can be filled with only ethanol, methanol and oxygen
under conditions under which a complete reaction can occur. If
this consideration is correct, the flight distance will be
proportional to the amount of carbon dioxide generated.

6. Future outlook

We will investigate whether this consideration is correct and
investigate the relationship between the amount of carbon
dioxide generated during the reaction and the flight distance.

1. References
Thesis "Quantification of explosion experiments and how to
use them as new teaching materials"

_27_




EF 43

=2k 5 Py LE LA S[ER

(b2 4 BE] W f%be

1. RATHIR & ARERE DRAR

SATRIFGE TIHESEFHORIC 381 BRI EH L, il
B U< SR a T,

AR GE IO R > THRIEIC 8 k5 72
BB b5 DR AT,

2. ®

REEWS L) T AL REERY Y U AL, 2
NERICIMEERIL A RT3 200, va
T AOMME L LCOME 28T A HE 15 5,

,'E.Iu“‘:

3. XE&

@ HBEZ 6 APEL 2 DICLEFE
2 2.5X10" °mol Z AFIND 2 RICLZBEmRT Y
T L 2.5X10 °mol & Ak, 35% DimfE{b KK
1 mL 2 LTz, F80 D 2 ARiX 35%0im e bk
FAK 1 mL OHEMZ T,

@ BoRBRE6 RKIZY LY 10 ek T b
ZERr7Z72 10 L IZEL, 22205 5ol
LoltbDaTNZERHEL, D95 HD 3 KIZ
T2 UMY A 20 mgAh AN FEY O 3 ARITRITHIN
2 IR T,

@ @TvavBbtAZEMAZ3AREMZ LI oT-
3ARIZDOTIES 72 3 ORI 2 22N x 7=,

4. R
0L -YDEEDHE
VaOBERHY

Os 20s 40s 60s

(Tux) | Qux) | Qux) | (Qux)
P

75.9 2.79 0.96 0.27
FrU DL
S,

25.6 3.12 1.41 0. 89
VIRV
DAL

10. 22 1. 69 1. 34 1. 30
B A D I

bl L B KHE

DaBERLGL

Os 20s 40s 60s

(Qux) | Qux) | Qux) | (Qlux)
ZEREWT

0. 08 X X X
FU DA
ZREE D

0.07 X X X
DRV
fird 72 L X X X X

VaUBREADHR, VaUBEA+RZERRIY U
L, VaUBEA+RZEERT N U LADIEE TR
ENEL R0 EHERNITEL o T,

5. EK

REBEHRT NI UL, REEHI ) 7 LT E2A
NTIEEAEHLRVRY 2 TIE 2 AND &K
D, avBEAHY TTHol b EOMEIRZH
EROBAETHEMTZZ LMD Y 2 TEEE 2D DA
EFERHE T TN, REEMR Y 7 L0RE
FlET B U T AT 2 BER O M2 FRIE £ T
BRICT DO TIERWNEEZ D,

6. ¥

Ta UBERE MR ZREBRE I T,
RREHET N U LASZEEFBI Y U LDOHEMZ
7o BB 1T IO o 72,

Flo, VaUvBERZZERBRT N U LARLE
BRIV U L EMATRRE LY 2 VR A D%
M T3RBRE L0 L3I LR T & Z ORREEN &

-7,

7. SEORE
VaUBRERACZEEFR T N UL REEFERY
U LEMA DL CHMATENATRRIZZR Y . RDT

VN RS kR A EBLHOR 5 O FERE T D,

8. &&XH

H31 A7 BE R BRORF 72 B v S 22 PR 7 1 SO Tk
DI~FVHLNTIINT A hall~]
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Relationship between chemiluminescence and catalyst

[Chemistry 4th Group)] Inui Akitaka

1. Relation between the preceding study and this

exper iment

I paid attention to a catalyst in chemical emission of
light by the condition to and checked the condition to work
as a catalyst.

It was examined what kind of influence there was in the
illumination by the kind of catalysts by this research.

2. Hypothesis

There is no power which causes itself chemical emission of
light in a sodium benzoate and potassium benzoate, but I
earn the high income helpful to the workings as the catalyst
of bis oxalate.

3. Experiment

@O Sodium benzoate 2.5X107° mol prepared 6 test tubes and
dissolved 10®°mol in oxygenated water 1 mL of 35% including
potassium benzoate 2.5X10° mol in the other 2 in 2.
Oxygenated water 1 mL of 35% has added a chisel to remaining
2.

@ 10 mg of perylene has been dissolved in tetrahydrofuran
10 mL in 6 different test tubes, the one 5 mL took from
there has been prepared respectively and no remaining 3
have been added to 3 which are soon including 20 mg of
oxalic acid screw

@ 3 kinds of solution which was made the (1) for 3 to
which an oxalic acid screw has been added by(2) and 3 which

have not been added has been added respectively.

4. Result

Change in the illumination per 20 seconds.
With bis oxalate

Os 20s 40s 60s

(Qux) | Qux) | Qux) | (Qux)
sodium

75.9 2.7 | 0.96 | 0.27
benzoate
potassium

25.6 3.12 1.41 | 0.89
benzoate
Only bis

10. 22 1.69 1. 34 1. 30
oxalate

Kitada Satoshi  Hoshihara Temma

Without bis oxalate

Os 20s 40s 60s

(lux) | Qux) | Qux) | Qux)
sodium

0.08 X X X
benzoate
potassium

0.07 X X X
benzoate
nothing X X X X

The illumination became high by bis oxalate + a turn of
potassium benzoate and bis oxalate + a sodium benzoate only

bis oxalate, and time to flash became short.

5. Considering

Almost no shines only including a sodium benzoate and
potassium benzoate, but when bis oxalate is put in, it’'s
light, and with bis oxalate, because the illumination when
shining, is the respective operation, and the difference
has gone out, only an bis oxalate causes chemical emission
of 1light, but we think potassium benzoate and a sodium
benzoate may enable to adjust the illumination and time to
flash small.

6. Conclusion

The test tube to which bis oxalate has been added shone.

A sodium benzoate and the test tube to which only potassium
benzoate has been added shone feebly.

The test tube which has added a sodium benzoate and
potassium benzoate to an bis oxalate had illumination
higher than the test tube to which only an bis oxalate has
been added when having begun to be luminous.

1. Future's view

It’s to add a sodium benzoate and potassium benzoate to bis
oxalate, and it becomes possible to adjust slightly, and
the illumination we are finding and duration can be
achieved or we experiment.

8. Reference book

H31 Osaka prefectural Tkuno high school search I1 collected
papers in fiscal “the power of the catalyst-lighter
chemical light!!-”
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BHEOHBTRE ! FEDEKDEFS

[{b= 5 BE] RS2

1. Bt

B E CKDOIBYE T~ D FHEO—2IZ COD
HENRDH D LMY | FREFEORTLIET HHE
DEKRDKEZPFE LI EB 2T,

COD &7, fbZmIfe 3752 & (Chemical Oxygen
Demand) OBSFRTH D, 3 1 L HIZH 5155
DIFN & 72 5 G ZTALT D DICKLERBEHR &
(mg) DIETH Y, KEHYORE 2RI HEIEE LT
Aoz, LTiE&ER/KO CODETH %,

=£1. BialKko COD V2

&1 R
. fi 3 AN
AGEK | (BOHKR AR RN
1)
COD(mg/L) | 1.0LT | 3.02 | 3.0UTF | 80LTF

a)2020 £ 12 7 2 H 15 KF 10 43 BCI7 KA o s M sl 28 2

KERAE O FEFIZHNIZH BOD (Biochemical
Oxygen Demand : “EPML AR R E), W,
DO (Dissolved Oxygen : A FEFR E) E0H 5703,
AWFFETIE, COD IZHEH LTI E1T o 72,

2. RBAED

# B} 100 mL {2 2.00 mol/L D (H2S04) K I
W% 10.0mL, 200 g/L OfEERER (AgNO3) KIFIK %
5.00 mL, 0.0500 mol/L D~ > H kA U w7 L
(KMnOa4) /KA % 1IEMELZ 10.0 mL Nz 7=,

Z Dk, 100°COERT 30 R L, 0.0125
mol/L D = UEF b Y v A (Naz2C204) /KIFHE % 1E
12 10.0 mL /il %, 0.0500 mol/L Oi~ > 7 > fig 7
U 7 BOKVEIR CIE LTz,

3. EEREFER

[5r@]  Hir7e/ko COD HIE

AL JKGEK, AR OME K DK

R : &1 OHMEN G, EBROIZBWTKIEKD
COD (% 1.0 mg/L, FE/KDAKIFZIHEIH H LD
728 8.0mg/L UL 2725 L& 2T,

FES L KEAKIIEELE B Y 1.0 mg/L, "EKROKIT
14.2 mg/L & 7257z,

A =g

NE M JRE 22
[EBRQ] AFrEROEKIZEE4 % COD HIE
B koK E [ EEA] & [THhEREZHD]
W2, ENENEABOFETKEI L 4
FEXE,
R SRE O R ORI BB L T D EE X,
[h&ERELO)] (A7 L)
> [ EEAR] (A7 L)
> [h&REEZb0)] (AEdH0)
= [EEA] (AiEdH0)

W72 b EFRLE,
R LLTFOZ 77089127k o7, (3ER UHER
Z L= O DFEE)
20.00 18.79
@15.00 14.17 13.57 14.04
on
E
=10.00
)
© 5.00
0.00 o R | pEBEE | hEREE
(Hi@ARL) | (BEHY) | (BEAEL) | (BiEbY)
K1. AHSBROEKRDKD COD
4. ER

FEM DO ENL W EIRE (AR L) DEI KD
KL pol-7-%, COD OEIZEEY D EIZ L - T
BT 5 EEZT-,

5. SEROEE

TWEM LIS O COD IZBAD 2 BEHEZ T D,
AEBF R DMK DR DT, MO DK % T,
T %,

6. EEN

1) BREEAAEIREREE ORAICEI T D BREEIHAE (H)11)
http!//www.env.go.jp/kijun/wt2-1-2.html

2) [ELAEETE) NN FBEFT A KIROKE
T—H
https://www.kkr.mlit.go.jp/yodogawa/know/s
ummary/quality/nb3uba0000001jjy-att/al61
0498544025.pdf

3) Mt R 7 =7 B E L LET IR P.84
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Measure how dirty our school’ s fountain water by a text book’ s knowledge

[Chemistry 5th Group] Fumikazu Onishi

1. Motivation

What we learned from textbooks is that, there is
a way to check the degree of water pollution
called COD (Chemical Oxygen Demand) titration,
and we wanted to do the survey by ourselves.

And, we wanted to do the research about the
water quality of the fountain in our school for
example, which is closely related to us in school
lives.

COD is the value of the amount of oxygen (mg)
required to oxidize the organic substances, which
causes pollution, contained in 1 L of sample
solution. And, it is used as an indicator of the
degree of water pollution.

Table.1 shows the COD values of familiar
water.

Yukiho Okamoto Miharu Konishi

Table.1 COD of familiar water V-2
Yodo River
Tap (leakapa Salmon Not
Ohashi .
water live unpleasant
center
point)
COD 1.0 or 3.0 or
)
(mg/L) less 3.02 less 8.0 or less

a) December 2, 2020 15:10 Hirakata Ohashi Central Point Result 2

Though there are other ways to check the
degree of water pollution like BOD(Biochemical
Oxygen Demand), turbidity, DO(Dissolved
Oxygen), and so on, we focused on using COD in
this experiment.

2. Method?

We added 10.0 mL of sulfuric acid (H2SO4)
aqueous solution (2.00 mol/L), 5.00 mL of silver
nitrate (AgNO3) aqueous solution (200 g/L) to 100
mL of the sample.

And we accurately measured potassium
permanganate (KMnQOa4) aqueous solution (0.0500
mol/L) and added 10.0 mL of it to the sample.

Then we heated it in a hot water bath at 100° C
for about 30 minutes and added exactly 10.0 mL
of sodium oxalate (Na2C204) aqueous solution.
(0.0125 mol/L)

We titrated it with potassium permanganate
aqueous solution (0.0500 mol/L).

3. Experiment and Result

[Experiment D] The COD of familiar water
Sample: tap water, fountain water at Ikuno high
school

Hypothesis: From Table.1, it was stated or
considered that the COD of tap
water was 1.0 mg/L, and the COD of
fountain water was more than 8.0
mg/L because of dirt.

Kokoro Harada

Result: The COD of tap water was 1.0 mg/L as
hypothesized, and that of fountain water
was 14.2 mg/L.

[Experiment @] The COD of the fountain water
Samples: Four types of fountain water classified
by "supernatant" and "stirred", and by
the presence or absence of filtration.
Hypothesis: Considering that floating matter in
the sample affects the numerical
values, we expected values of COD to
be:
"stirred without filtration”
> "supernatant without filtration”
> "stirred with filtration”
= "supernatant with filtration”.
Result: Figure.l shows. (average values of
three times)

20.00 -
~ 1500 17 13.57 14.04
S
w
£ 10.00
a
)
©  5.00
0.00 = =1 |
1 I it v
14.17 13.57 18.79 14.04

I : supernatant without filtration
I : stirred without filtration

I : supernatant with filtration
IV : stirred with filtration

Fugure.1 COD values of our fountain water

4. Consideration

Because the value of the stirred material
without filtration with a large amount of floating
matters was the largest, the value of COD was
considered to depend upon the amount of floating
matters.

5. Outlook

We will examine elements related to COD
besides floating matters.

In addition to high school fountain water at
Tkuno high school, we will examine and compare
local ponds water.

6. References

1) Ministry of the Environment Environmental
Standards for Conservation of Living
Environment (Lake River)

http://www.env.go.jp/kijun/wt2-1-2.html

2) Yodogawa River Office, Ministry of Land,
Infrastructure, Transport and Tourism Public
water quality data
https://www.kkr.mlit.go.jp/yodogawa/know/sum
mary/quality/nb3uba0000001jjy-att/a16104985
44025.pdf

3) Daiichi Gakushusha Square Latest Illustrated
Chemistry 7th Edition P.84
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~HLWEREDER~

(1t 6 BE] #rie B

1. RfTHAREEREREDOBER

FEATHRZE D TIXAERK L72AbA o REERIZB W
T, MROEREIVENE LIRS T-, ZOFERM
THE R OUMUR MR T2 D72 EHERI L, ARBFZE Tl
FEW N R oM L, £ L TRREE LCoRHE
HEyE LCETERFIEEARE LT,

o] HO. OH
Y : @
G+ Oy = k‘
C/ —_— O
; <
o] o]

KT 2 ILER Jr/—ILT7EL A

1. D2z /IO UAVDERE

Zz/—1L

2. %
FATFFRDFER N, IETFIE % BK D> DR~
EHEUNKISRERZ LV RS T52 L, i, +
i, AET 52 LK EIGE, EMEOLEY
NELND EE XTI,

&!I:I

3. =8

OH OH
HO OH
D o U
@ “
7z /) =) 1-+7 b— LYy ) —u

2. AAF TR =/ —)L4E

REREIZ 7 =/ —/VEER 1.0x102 mol & K7 &
JUIER 0.50x1072 mol & JRAREE 5 1 A NN 272, £ 90°C
DT f—H—=RANT, BT ABETIINERER
MOIEN L=, Z D & ZINEEER] A 10, 30, 60 431
DT THT o T, BT, =% /) —/L (C2Hs0H) % 1 mL
Mz, EHICPmFLT—F )L L KEFNFI 4mL
FTORWht 21T 572, Y= F L= —T LFIT2
mol/L ® NaOH /K¥&ik % il %, /KJEIZ 2 mol/L @ HCI
ZMZCTHR, AT L7efEd Mk TlenWin s A
1w L7,

Boniibemrk bEDT Z ) —ZEEE L, pH2
~12 DIEFERICIE T LC, aOB{baiR LT, £
7o, TIROEREOSH D DI, Zhb LT
BIE2 LTz, AENIHH, FFn, AEo#ElEL Lz
Gl LholGAEE LT,

AN EE B

4. ®HER

%7 ) —NVEHETERLIEALEYOEAEITN 3
DL Il oTz,

p%!;é!! FE | wrEe
: !!!!!!!
L= e

3 Rk

PN ONONONYNONONONBONONE,
1—F 77— |LY AT —
THELA v THELA

¥ O MROERE @ : InEAEERE 10 55
@ : MnEEERE 3045 @ : MK 60 5

Jx /) =)
THEVLA YV

B3. GRUCEREOZESSE

IR IC L A EABOBE WL, HEV oA
Mo, AOBRSIZIEMEMHO>@>O>D
DEIHTleoTe, 7o, fitH, FF, SWEOEEL
L7gino e aiX, LIEGa s _XTanE 2o
7=

5. #%

i, Ff, A@OEEL L TR E R\ Z
LT, MEOEWEREEZAEKRTE, fHrEORMH
NS izt EZbND, £, MBEMZEL T
HZLIZEH-T, HrEofm, BRIHPTHIROH O
Wi EEXHND,

6. SEROERE
AEIERELE3SDDH 9L 25(1-F7 h—L 74
LAV ELYIILY ) =T LA )L, BAERLA#
HAENTWAT = ) — LT XA e TEAIENR
20, AOMNE T HIE)DTEDENEME - -1EH
FiEERET %,

7. BEXE

1) RERIFSLAERF S EARE TR 27 SFERE A —3
— P A T AN R =) THRFETL ) G 35
IR P30~31

2) RKIREE RS BHEE e 4 — 7=/ —n 7
LA T~ —TMERINTNDLAED
{8725 A% http://cse.osaka-kyoiku.ac.jp/kyozai/
high school/300.html
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Do we have to use phenolphthalein?
~Synthesis of acid-base indicators containing phthalein skeletons~

[ Chemistry 6th Group] Takuto Kawa

1. Introduction

In the previous research, compounds we combined
were lighter color than over-the-counter indicator in
coloration experiments. We speculate that the causes of
that are purity and yield. So, in main research, for the
purpose of improving purity and yield and using as

indicator, we sought synthesis method first of all.

o) HO. OH
Y ! L O
: K+ (L e
@ ¢ (3L

e}
Phthalic anhydride

8]

Phenol Phenolphthalein

Table.1 Synthesis method of phenolphthalein

2. Hypothesis

We assume that we can get high yield and higher
purity compounds by change the heating method from
direct fire to water bath and making reaction time
longer and doing extraction and filtration from the

result of the previous research.

3. Experiments

OH OH
| I HO\O/OH
Phenol 1-naphthol resorcinol

Table.2 The phenols we used in this research

Add Phenols (1.0x1073mol) and Phthalic anhydride
(0.5%x10 ~2mol)
acid to test tube. Heat test tube at about 90°C while

and 5 drops of concentrated sulfuric

mixing test tube with a glass rod in water bath. Then,
the heating time was divided into 10 minutes, 30
minutes and 60 minutes. After heating, add 1ml of
ethanol to test tube. After cooling add 1ml of ethanol to
it. After that, extract using 4ml each of diethyl ether
and water. Add NaOH to the separated diethyl ether
layer and add HCI to the separated aqueous layer to
neutralize, and filtered the precipitated crystals while
being pure and washed.

Dissolve the resulting compound in a small amount of
ethanol and Drop these solution into buffer solution of
pH2~12, and check the color change. Also, compare and

observe those with over-the-counter indicators. This

Yuto Fujita  Yuto Shinkuma

time, compared ones with and

without extracting, neutralizing and filtering .

4. Result

The discoloration range of compounds synthesized

with phenols is on the table 3.

pH red
1 % blue Fluorescent
18 ! ! ! ! yellow
: LR,
g colorless
% colorless yeflow
2 green
60 26 oo
Phenol 1-naphthol resorcinol
phthalein phthalein phthalein
X@ : over-the-counter indicator @ : heat for 10 minutes
@ : heat for 30 minutes ® : heat for 60 minutes

Table.3 The discoloration of synthesized indicators

Also, without extracting, neutralizing and filtering, the
color change was lighter than that with those operation.
5. Discussion

We can consider that the color change of the
synthesized indicators appears deeply. This is because
operation of extracting, neutralizing and filtering
exclude impurities, so we can get higher purity target
compound. Also, the color and discoloration of indicator
can be thought to come to resemble over-the-counter

indicator.

6. Future Prospect

The discoloration and appearance of color of the
indicators we synthesized this time are now different
from those of widespread phenolphthalein. So consider

how to use the differences.

1. Reference

1) Osaka Prefectural High School 2015
Designated Super Science High School [Tankyu 1]
Proceedings 5th Year P30~31

2) Osaka Kyoiku University Science Education Center

Tkuno

[Simple synthesis of phenolphthalein and pigments
used in line makers]

http://cse.osaka-kyoiku.ac.jp/kyozai/high_school/300.html
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1. B
ERBHCOWTHEE T AET, Cu”' g ieEMR
VAR HLERAR 2 AU TS & A k92 Eik 2 LT,
T DOWE, EREEIR OFEREIC X > THRHA RO
DEIRDFICHR AL, RERRIERIIRLD
MEFHRTHELS EEST,

2. {R&

[ U dEnRR & F O T S ARk © b KR P I & &
NADREA A N L > THIBH AR OB 50T
X720,

3. EER-#HBR1

CuClz /K¥EHE, CuSO4 KIEHK, Cu(NO3)2 /KIFIE
EENZEINY v —LIZEY, 3.0cm OHEHHRE A,
S AR ORE T & 30 e Uiz,

CuClz CuSO0q Cu(NO3)2
BT 0 5 & A% BT H 283 < it BF HE A8 JE 5 1
KT, Hrii&E BN, E BB ERD
bERbHE, DR,
4. EE1

CuCle K CTIIM D KIEIR & D T~ T,
IR EL, o EL -7, LaL,
Cu(NOs) o TSRO ENIEF 2D 2o 2 b
NS, GENDEA AL (Cl, S042, NOs) 234
BIOARRIAT S NOFBEEZRIFLTWD LB B
Do

5. Rt 2

Cl WEET D &, S OERBMEESNLDL DT
T2, ETo NOs™ BFET D & AP S h
2 D TIEIRN,

6. EER-ER2
CuCly, Cu(NOs) 2 KIFHIZ, FTHRO~DDMAE
B CRE & 7D KCI KRR KNOs KRR,
NHiNO:KIA#R, NHaCl KB %200z, stk
DOH+F7% 30 B L, SoEEZTET 5
DI LD T, WL T-Hgh o8 &R &% HIE
L, $iofTHEO K/ T2 HZ E LT,

WA #ise AR D

@ CuCl,+KNo, @  CuCl,+NH,NO,

g 0-03 ——————————— | 4 0.03
g i
P 0. 02 ¥ 0.02
4 7
= 0.01 & 0.01
CHN <
0 0.10.20.30.4 0 0.10.20.30.40.5
NO, ¥8 B (mo1/L) NO, R EE (mol/L)
® cu(No,),+KC1 @ Cu(No,) ,+NH,C1
0.03 —8 ———— . 0.03
Bopm— @
i 0.02 W 002
s> /}\
o0 — & o.01

2 0|.llll = 0||.|||

0 0.20.40.61.02.0 0 0.10.20.30.40.5

C1¥REE (mol/L) CLl R (mol/L)

EB1 LV, ClrORFET LHEIEL S04,
NOs ITEEAT, SR Lo W2 & 2305
7273, EMOO®T CuClKIgEIZA LT NOs %
Mz %L, ZOEIZER < S A2 B <
72 £ ERO@@D X 512, CulNOs)2 KIAHKIZ
Cl ZMMzTHLEOITHENEZ 5 Z &id/er-o
77

7. ER2

EER1 LY, ClIZfho 25D A A L0, KISk
DETORZHPRLDRIATORTVDE EEXD
na,

FERL2 X u, G 2 i@ Y TNOs X8 ARk 2 3
a2 ZENDhotz, FERICLLHER2 (EX
@®) LV, Cl OBENEL R->TH, NOs 2 1F
TET D LS OARRENEZ 5 Z Lix7e<, TCliC
SR AR E R ET DR H 5 & LTRGH 2 134
TLHIELWEIXEz RV, 72 ClIEEREN
H5HELTH, NOs OMFIZRO L RN EE X 5
"o,

8. SRORE

CuCl:, CuSO KAHIZS 51z Cl&MA B2 Y,
ST E 2o - RO AR A b TOFR
BTV, A AL ORBE S HIZH LTS
VERDS,
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1. IRE=

Tz ) =T H A VR OIBERISE WD B
Kb DH, T, HDHMELLLED pH EAEFFOR
HWIMEDWIRIC 7 = ) =T X LA VIR EINZ D
CBRELEAICRD LWV HDOT, ZTAPEIDE
HOMEICBR AR D, D2 &IT LT,

AR TI, BOKIGH D7 = ) — VT X LA v
IR OWIEE 2R D Z & TR 2R~ T
Do RIS, WOLE L1TH DMK E @ LR D
BRI EDREFE 7o nErTHDOTH D,

2. R

KEEALT ~ U 7 A (NaOH) KIS CBE 2 N %, A
K7 x ) —NTE LA UEROELE (pH=8.0~
9.8) £T pH # FIFTWh< &, FWEN LIZWITHRS
30, WOCEN EREMm 2R T & PR LT

3. &V

1.0 mol/L ®/KEE(LT R U 7 A/KEEWE 10 mL 248
BIHEL, 0.1 mol/L ¥k (HCD % 0.50 mL & 7 =
J =T B LA CER%E 0105 mL Nz C, 447 30
FORfER LT, 2 0%, LR 2 IV T, 540 nm
235 560 nm £ T EE LSRRG, WL & fidk
L7z, &5, % 050mL, 7=/ — V7 XL
A VVRIR % 0.005 mL Nz, WEEZEZRET S EW
2 #E% 5 8] CEREOFRIRINED 3.00 mL 12725 &
T)To7,

4. R

# 1. BRI E & WL oG

72)-V78v47 (mL) | HEfE (mL) | %L (Abs)
0.105 0.50 0.240
0.110 1.00 0.156
0.115 1.50 0.183
0.120 2.00 0.170
0.125 2.50 0.176
0.130 3.00 0.160

A 52 KRR

A=

0.0 05 1.0 15 20 25 3.0 35
HC150 :il(mL)

X 1. HCl ORFER & & W6 o REf%
(F1, M1 &bHIZEEIL560nm TH—)

I S

030

0l 3 E (Abs)
o o

=
-
¥}

=4
[=]
&

0.00

Bt & B2 v, pH 2 FIFCTHWIEEIZ W T
WAMERNITX R S o7,

6. B

i & B HRER I > T2 RIEICIE, FEBRED
e OEINEN D Ie o 7o oIz, pH OENK
XL B Lol EZBND,

7. SBOERE
LSBT 2 DR O EEZ I LT pH O T E
ERELSL, WREOEZHFH~D,

8. BEXE

1) BERFBL7 = 7 =7 Z LA v OSEHNET
DR SOSESE « FEEROHFIE] (2000 £F)
https://www.jstage.jst.go.jp/article/kakyoshi/48/
12/48_KJ00003521602/_article/-char/ja/
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1. HEITDONT

U —¥H o THSR L3 ML S TN

BIREI, TOEME LIEEEGDOELLIL
BN CEDEBMEEAND L, MEAEDOIL
B (V=BT TR R)INTEDLEND B
FThd, (K1)

I BITHG T ALAIE LTETF %
AL, EIF oIz —8H 78
RICHBEGZDONEN) EBREIT- T
Wiz,

UL, EREITH LV —BH U 7HR
FBE SN2 oo, £ TRIEBITRE
U—BU o TBRPBEE SN To D)
Vot N R Nl Y
2. &R

I FNCHOWTHRL &, pH BET
FUNHBELEZ DL VR oloD
T, PRI E LT T F o 2R LI
ED, EBRMP KR LFF T ARnne S
Z 717,

3. %5

fif 5 LS OREE, FifH, ®IIEL 2T, L
fbAlE U CHERAMH Lo EREIT -7,
(FE)

O RE-LWENTE D 2 FEOIEKML
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Performance of Daniell Cell ~Effect of electrolyte solution concentration~

[Chemistry 8th Group] Kousei Fukushima Ryoma Iwata Itsuki Maruhashi

Introduction 4.

Last year, the experiment were conducted on
the theme of the effect of electrolyte solution
concentration on the performance of Daniell
cells In this experiment, we investigated how
the concentration of the zinc-copper aqueous
solution used on the cathode side affects the
performance of the Daniell cell, but because
the amount of data was not enough, we
decided to take over the experiment collect
more detailed data, and investigate the effect.
Hypothesis

The smaller the molar concentration of the
zinc sulfate aqueous solution, which is the
electrolyte on the cathode side of the Daniell
cell, the better the current will flow and
battery performance will improve.

Experiment

Assemble a Daniell cell using a copper plate

for the positive electrode and a zinc plate for o.

the negative electrode, the copper sulfate
aqueous solution used is fixed at 1.0mol/L, the
concentration of the zinc sulfate aqueous
solution was changed.  Connect variable

resistors as shown in Fig.1

V)
N
(&) 6
IS4%
Zn Cu
Zns0a4 CuSOa
7.
Fig.1
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Result v
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Fig2  Relationship between concentration

and voltage of zinc sulfate aqueous solution

From Fig.2, the voltage is highest when the
concentration of the zinc sulfate aqueous
solution is 0.4mol/L. It was found that the
voltage decreased when the concentration was
lower than that.

Consideration

The hypothesis that the smaller the molar
concentration of the zinc sulfate aqueous
solution, the better the battery performance,
1s correct in this experiment at 0.4mol/L or
more. But below that it turned out to be wrong.

It is thought that this is because when the

concentration is small, the number of zinc ions

and sulfate ions decreases according, making
it difficult for electrons to move.

Future outlook

Next, fix the concentration of the zinc sulfate
aqueous solution and investigate how
changing the concentration of the copper
sulfate aqueous solution affects the
performance of the Daniell cell.

References

Proceedings of “Tankyuu II”

(2019 Osaka Ikuno High School)
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NIBOSHI is eager to tell us. —The mar ine environment read from NIBOSHI-

[Biology 1st group] Wataru Sakata Kanta Takemoto

1. Motive

The Japanese anchovies feed on plankton and
migrate by a swarm from inland bays to offshore
coastal areas. In this study, we examined the
relationship between plankton in the stomachs of
niboshi (dried small Japanese anchovy) and the
distribution of plankton, and investigated the
potential of niboshi as an indicator of the marine
environment. We compared the number of plankton
species in the stomachs of niboshi from Toyama
Prefecture on the Sea of Japan side (caught
between January and March) and niboshi from

Chiba Prefecture on the Pacific side (caught

between May and June ) .

2. Hypothesis
We expect to find more plankton species in the
stomachs of the niboshi on the Sea of Japan side

than on the Pacific Ocean side, fromreference II.

3. Materials and methods

We used only niboshi of the 46mm—82mm which feed
regularly on both zooplankton and phytoplankton
(DBoil niboshi in boiling water for 20 minutes and
let cool.

@0pen the body of the niboshi by using tweezers
and scissors.

®Take out contents of the stomach and make a
suspension.

@0bserve the plankton in the suspension at 100

times or 400 times using a microscope.

4. Result

We observed plankton in the stomach of each
niboshi. We used reference Il for identification
of plankton.

<Toyama Prefecture> 8 types

Coscinodiscus gigas~Actinoptychus senarius,

Rhizosolenia stolterfothii ~Rhizosolenia

Kota Tsukamoto Syunsuke Momoki

imbricata~Guinardia flaccida~Detonula pu -

mila~Prorocentrum dentatum~ Sagittoidea

<Chiba Prefecture> 11 types

Coscinodiscus gigas~Actinoptychus senarius~

Rhizosolenia stolterfothii~Thalassionema

nitzschioides,~Cymbella,~Collosphaera huxleyi,~

Coscinodiscus wailesii~Fucampia zodiacus,
Asteromphalus heptactis~Leptocylindrus - dani
cus,”Pleurosigma

*The underlined plankton was observed from both

regions.

5. Consideration and conclusion

Contrary to the hypothesis, the plankton in the
niboshi from Chiba Prefecture was abundant in
variety than those from Toyama Prefecture. The
ecology of the plankton found in the niboshi from
Chiba Prefecture and the marine environment in the
Pacific Ocean were roughly in agreement. However,
the ones from Toyama Prefecture did not match very
well. Therefore, it is considered that some of the
identified plankton has low credibility. For
these reasons, it is unlikely that niboshi can be

used as an indicator of the marine environment.

6. Future outlook

The identification of plankton was not easy, and
we were not able to accurately identify all of the
plankton we observed. It is thought that more
accurate data can be obtained by using a more

specialized pictorial book.

1. Reference

I. Dietary habit conversion of sardine

II. Kuroshio Current and Oyashio Current.
Relationship between ocean currents and
ecological systems.

Ill. Japanese marine plankton illustrated book.
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Those troublesome bugs will disappear from your house!?
~The colors that flies prefer~
[Biology 2nd Group]

Nanoha Koba Mizuka Kawamoto Honoka Kanno Mikoto Nakanishi

1. Introduction
We were interested in previous research about fly’s
behavior and decided to investigate the color flies
prefer.
2. Experiment1
2.1 Hypothesis
As flypaper was yellow, we assumed that flies prefer
yellow to other colors.
2.2 Method
(DPrepare 20 or 30 Drosophila melanogaster.
(@Make five baits colored in different colors.
(®Place different colors baits on both sides in a
transparent box and put Drosophila melanogaster
between the two baits.
@Count the number of flies that reached the baits
after 3minutes.
2.3 Results
We did this experiment three times and showed

summary results into the below.

black | green red orange | yellow O X
; 27—17 21—14 14—13 17—5
black o ® o o 4 0
green 727 17—16 9—14 24—6 5 5
X (€] X o
14—21 16—17 19—14 33—12 . p
red “ « o o 2 2
13—14 14—9 14—19 16—8 .
orange « o « o 2 2
5=1T7 6—24 12—33 8—16
yellow 0 4
X X X X

2.4 Consideration

From the table, they like black, not yellow. We
converted 5 colors to grayscale. Difference in
brightness was big between black and yellow and
were small in other 3colors. We thought that they felt
difference in brightness.
2.5 Conclusion

They like black, not yellow.
2.6 According to Experiment1

From the result, about Visual substance of their eyes,

Koyuki Fukuda

they accept Ultraviolet light, Blue light, Green light,
not Red light, yellow light.

We thought that they can’t distinguish color, but
they can distinguish black and white. Using baits
with  different brightness, we did similar

experiments.

3. Experiment2
3.1 Hypothesis
According to the Experimentl, we supposed that
they prefer black to white.

3.2 Method

Using 3 types of baits, we counted the number of
flies in the same way as Experiment].

3.3 Results

We did the same experiment six times and showed

summary results into the below.

O
X

black gray white

13—17 10—9
black 1 1

17—13 16—14
gray 2 0

9—10 14—16
white 0 2

From the table, they like white better than black,
like gray better than white. They like black and gray
as much.

3.4 Conclusion
We couldn’t figure out whether they felt the
difference in brightness.
3.5 Future Prospects
It is known that flies can receive Ultraviolet light,
Blue light, Purple light, so we are going to do the
same experiment by using 3 different colors and
light.
4. References
Shichida Yoshinori (2017) “Droshila melanogaster rhodopsin Rh7 is a

UV-to-visible light sensor with an extraordinarily broad absorption spectrum.”
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We tried to compete for weeds!!
[Biology 3rd Group]

Ayaka Iwao Ayaka Kanamaru Konatsu Kamino Natsuki Kumata Kotomi Matsubara

1. Introduction

Previous studies have shown that pressure promoted
plant’s growth and they grew faster when plantains
and white clover were planted together. Therefore, we
thought that plants grew faster when they pressed and
mixed with other plants. However, the seeds of
plantain had a low germination rate and were not
suitable for the experiment, we used white radish
sprouts and clover, which are relatively easy to grow
and germinates quickly.
2. Hypothesis
+ Dry weight increases when the stimulus of trampling
is given.

« It grows fast when two kinds of seeds are mixed and
grew together and given a trampling stimulus.
2. Experiment 1

Prepare two each of (1) 0.5 g of white clover, (2) 5.0 g of
radish sprouts, and (3) 0.25 g of white clover and 2.5 g
of radish sprouts, and plant them in a planter.
Experiment with 6 planters, divided into those that are
trampled and those that are not.
Experiment 2

Only one planter during cultivation was trampled and
stimulated twice a day in the morning and afternoon.
After 42 days, (2) white radish sprouts, After 56 days
(1) radish sprouts and,(3)the mixture with white clover
we pulled out, and measured their dry weight of the

above-ground part

4. Results
Stepped on Not stepping on
() (g)
(1)White clover 12.74 10.16
(2)White radish sprouts 24.10 29.73
(3)mix 23.28 40.75

(1) The dry weight of white clover increased due to the

stimulus of trampling.

(2) The dry weight of white radish sprouts decreased
due to the stimulus of trampling.

(3) The two species were mixed, but white clover lost
the competition and only radish sprouts grew.

5. Discussion

White clover lives in an environment where it is
constantly trampled, so it grew more when stimulated
by trampling.

On the other hand, white radish sprouts does not live
in the environment where it is trampled, so it is
thought that the stimulation by trampling hindered its
growth. Therefore, it can be said that not all plants are
promoted by trampling. In addition, it is considered
that white radish sprouts grew well because white
clover did not germinate so much in the mixture.

6. Conclusion

Not all plants are promoted their growth by pressure.
In addition, the mixture grew faster than the one
grown alone, but the radish sprouts did not show any
promotion of growth by trampling, so we can’t say they
grew faster when two kinds of seeds were planted
together and stimulated by trampling, they grew
faster. .

7. Future Prospects

This time, we could only compare the dry weight, but

we would also like to investigate the length of the stem,
the number of leaves, and the length and thickness of
the hypocotyl.

8. References

[1]Morphological changes and ethylene generation due
to trampling of plantain (Yukari Haruhara, Satoru
Tsukagoshi, Yoshihiro Murata, Naoto Sakurai, Koji
Nakamura, Yutaka Noma, Eikichi Takahashi)

[2]T know who the seeds of the plant are next to me

(Yamao, Hiromi Mukai)
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What is a state of active cell division?
[Biology 4th Group] ~ Kyouko Arai Misaki Okazaki Sae Michino

1. Introduction

We

heard that more number of cells

undergoing cell division we can observe, when

we fixed the root tip in the morning from a

teacher. We decided to check whether cells

divide actively in the morning and whether

there were conditions to activate cell division.

2. Hypothesis

Onion seeds receive the change of light of the

day and they do somatic cell division in the

morning.

3. Experiments

1.

We laid filter paper on a petri dish and put
onion seeds and soaked them in sterile
water. We did it in a clean bench to
prevent mold from growing.

We kept the petri dish with seeds in an
incubator at 20 degree for 5 days.(12 hours
light period and 12 hours dark period)

We put their roots into the farmer solution
to fix them. We did this 3 times in a day at
9:40, 12:40 and 15:40. We did it for 4 days
on the 3rd 4th 5th gnd 6th days.

We transferred the fixed onion root from
the farmer solution to 70% ethanol within
24 hours.

We soaked the root in 3% hydrochloric acid
at 60 degrees, and stained the

chromsomes with an acetic orcein solution.

We counted the number of cells in the
mitotic phase and interphase under a

microscope.

4. Results
Under light-dark cycle, the ratio of cells fixed

at 15:40 during mitosis was slightly higher.

Under dark conditions, the percentage of cells

fixed at 9:40 during mitosis was slightly higher.

9:40 12:40 15:40
Day 4 16.7% 43.0% 34.2%
Day 5 43.3% 24.0% 26.5%
Day 6 18.8% 23.0% 26.6%
Day 7 27.8% 9.9% 22.5%
Total 26.6% 25.0% 27.5%

Figurel Percentage the number of cells in mitotic

phase under light and dark cycles

9:40 12:40 15:40
Day 4 17.8% 36.3% 37.5%
Day 5 26.0% 23.0% 30.4%
Day 6 35.9% 19.8% 14.7%
Day 7 23.3% 8.0% 17.0%
Total 25.7% 21.8% 25.0%
Figure2 Percentage the number of cells in

mitotic phases under dark conditions
5. Discussion
It can be said that a slight difference in the
total ratio is not important because the ratio of
mitotic phases varies from day to day under both
conditions.
6. Conclusion
We can’t say onion seeds divides actively in
the morning. It seems that the presence or
absence of light doesn’t affect cell division.
7. Future Prospects
From our experiments, it was found that
light doesn’t stimulate cell division. Next
time, we would like to investigate whether
temperature activates cell division.
8. References
Japanese Society of Plant Physiology
Everyone’s Square Q&A
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Can dead leaves be used for study?
~making paper from dead leaves ~

[Biology 5th Group]

1. Introduction

There is a study making paper from familiar weeds. Based on this

study, we were interested in the differences in the paper depending

on the type of weeds. So, focusing dried leaves, we examined what
kind of differences were on the paper which was made from the raw
weeds between which was made from the dried weeds.

2. Hypothesis

In dead leaves, there is less material that is unnecessary to make

paper (nitrogen, phosphoric acid and potassium), and we can think

the percentage of the cellulose, which is the main component of
paper, is high. Therefore we thought the paper made from dead
leaves would be stronger and easier to write on.

3. Experiments

We cut fresh yellow iris leaves into about 1cm squares and divided
into the following 3groups of 25 g each.

(D  The state which is just as it is

@  Dried in natural light

@ Dried with heat (80°C)

(1) The way of making a paper

1. Place each leaf in 500 mL of 10% NaHCO3 solution (80°C,8h)
for alkaline treatment.

2, Next, the pulp is made by placing in 500 mL of 15%NaClO
solution. (Effective chloride concentration 11.25%, room
temperature, 15h)

3, Crush the pulp, 125 mL of water and 1.25 mL of laundry glue in
a blender for 1 minutex3 times.

4 | Strain "3" through a paper strainer made with a net of
sink-corner and tofu cartons, and weigh it down to dry.

(2) The breaking strength test

1. Cut the paper made from weeds into 2 cm*4 cm.

2, Punch holes on both sides of the paper, thread rubber tube
through the bottom hole and a string through the top hole.
(Figure 1)

3. Pour water into the bag little by little, using a measuring

cylinder.

Miu Asano Miiku Ito Yuzuki Shinohara

4 | Measure the mass of the water poured by the time in which
paper is torn.

(3) The check of easiness of writing paper

We asked 31 people to write witha |

mechanical pencil, pen and name pen, jE

and investigated the easiest paper to

write on.
(Figure1) =
4. Results
Strength measurement Ease of writing paper(people)
result(g)
200 2
3500 - 15
3000 10
2500 [
2o :
1500 L o 2
1000 T @ @
500
0
T @& s
5. Discussion

Since the strength of (D) the paper made from raw leaves ] and
[ the paper made from dried leaves in natural light | was about
the same, we think that we can make paper from dead leaves with
the same strength as that made from raw leaves. In addition, we can
think the strength of @) the paper made from heat-dried leaves ]
became weak because the heat caused them to lose more water than
natural light. Overall, it was easiest that the paper made from dead
leaves by natural light to write.

6. Conclusion and Future Prospects

It was equivalent in the strength of the paper made from dead
leaves and the paper made from raw leaves mostly. From this
experiments, we think it's possible to make paper with the thing
using a fallen leaves. There is a possibility that help prevention of
deforestation.

7. References
"Green craft team. Let’s make paper from weed."
Tokushima Prefectural Museum, Curator of plants, Makoto Ogawa

http://www.museum.tokushima-ec.ed.jp/ogawa/kami/default.htm
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Restorable Numbers

[Mathematics 1st Group]

1. Motivation
We were interested in a research presentation
of one other high school . We thought something

similar using the technique.

2. Explanation
Pick two numbers [=a,B;a # Banda,fB #
N] from positive divisors of a natural number
[=N1] . Consider the sum of the positive
divisors excluding N, a,and 5 and negative o and
B.Wedefine N as Restorable Number when N

and the sum are the same.

Le.
N is restorable number.
¢ N=(the sum of the positive divisors excluding
N)—2(a+B)
e.g.
N=24
positive divisors excluding N
-1,2,3,4,6,8,and12
consider 2 and 4 as negative
‘1-2+3 -4+6+8+12=24

3. How to

The sum of the positive divisors of N must be
more than twice N and less than eleven-thirds of
N.
*We calculated up to about 1.4million with a

computer.

+With divisor sum formula,

(sum of positive divisors of N) — 2N
2

=at+pf

we found the one which applies.

Somei Komatsu Kojiro Matsuoka

Tsubasa Matoba

4. Results
*We found about 650 restorable numbers and
odd restorable numbers such as 2205 and 19845.
+The number of restorable numbers of multiple
of six is not about twice as many as the number of
the others.
*We found one law
N =(a perfect number [=Pe] ) X (a prime
number [=Pr] )~ 2
N Pe and Pr are relatively prime.
= N is restorable number.
(a, B =Pe,PexPr)
-Since there are infinite prime numbers, there

are also infinite restorable numbers.

5. Outlook

-We are going to reveal whether the number of
odd restorable numbers is infinite or not and
research about restorable numbers ,which have

two different pairs of aandf.
eg. N=48 (a,B)=(2,12),(6,8)

6. References

“Kajosuichiran”
https://number-pedia.com/abundant/
“Kokosugakunoutsukusimonogatari”
https://mathtrain.jp/category/integer

“Mersenne number towa — kotobanku -”
https://kotobank.jp/word/%E3%83%A1%E3%8
3%AB%E3%82%BB%E3%83%B3%E3%83%8C
%E6%95%B0-791402
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Othello art

[Mathematics 2nd Group] Yusuke Shiba Mao Tamano Issa Yoshihara

1. The relationship between prior research
and this experiment.

Many studies on Othello focus on winning or
losing. Since it is difficult to narrow down
patterns and laws with 8x8 Othello, our team
thought that it would be possible to make some
form or mark with 6x6 Othello this time, and
worked hard to explore. He also worked hard on
exploring 4x4 Othello in order to focus only on

regularity.

2. Methodology
The rules are as follows.

A:The first player side is black.

B:Starting with the picture on the right.
C:A board at the point of time when either
of them can not be placed is set as the final
board surface.
D:This time, we define ""Othello Art"" as the
final version of the final version that has

been completed on the final board.

3. Hypothesis

I anticipated that there might be some
regularity in the surface of the Othello art.

At this stage, it was unrealistic to investigate
all the events because I didn't understand the
mathematical law, so we decided to investigate

the events one by one.

4. Results

As shown in the figure in the upper right corner,

D 31 katakana 'T', @ 32 katakana 'Ku', @ 30
katakana 'No' was completed.@ With 32 hands,
all white boards were also completed.

Also, there were about 12,000 4x4 Othello
hands.

We also used Othello's app to improve

[
i

In the case of 4x4 Othello, there was a tendency

efficiency.

@
@
5. Conclusion

for 12 players to fill everything to be much more
than others, but there was no connection to 6x6

Othello, and there was no law.

6. Prospects

Since it is unrealistic to investigate the entire
6x6 Othello due to the large amount of trouble, I
would like to proceed with the exploration

focusing on the relationship with 4x4 Othello.

7. Reference Documents

"nn

"""Hiyoko Riverashi" is the application used."
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Sea level rise and its harmful effects

[Mathematics 3rd Group] Yudai Tanaka Kento Morita Yuma Yamao

1. Introduction Year | Temperature | Expansion | Sea volume
We were wondering what kind of harmful (‘C) rate (km?)
effects the earth would suffer from natural 200 18.9 0.998613 | 1349930000
disasters in the future, so we explored the sea 30° 20.5 0.998099 | 1350625186
level rise that is currently attracting particular 40’ 21.9 0.997792 | 1351040745
attention. 50 23.3 0.997466 | 1351482303

60’ 24.9 0.997069 | 1352020419

70 26.5 0.996449 | 1352590177
2. Method

80’ 30.9 0.995371 | 1354326826

» volume of water before X expansion of water

temperature after / expansion of water ) .
4. Consideration
temperature before
Based on the result ,the sea Level rise.

=volume of water after

Ye Sea level(k
- surface area of water on earth-+sum of the car ea level(km)
volume of water after 20 0
=sum of sea level rise 30 0.001946917
+ Let the surface area of the earth's ocean be 40° 0.003110721
357070000km>. 50° 0.004347336
60’ 0.005854367
70 0.007450015
3. Result 80’ 0.012313625
O 5. Conclusion
° Expected average
40 * storm surge
temperature L
30 + economic crisis
- significant reduction in grain
0 - food shortage
10 And so on.
0
202020302040205020602070208020902100 6. References
i (%% T ! goo]

https://oshiete.goo.ne.jp/qa/3339490.html
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Technological study of gray-hair rate calculation and the utilizing method
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Abstract

In the recently study, gray-hair is related to our health. Therefore, the aim of
this study to develop the software which calculate the gray-hair rate and to
think about how to contribute the medical field.
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Abstract

Why are Japanese people poor at English?

To find out the reasons, we researched about
Japan’s English education. After that, we

searched for some solutions.
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Sweet Tooth
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Abstract

Do you have a Sweet Tooth? “Sweet Tooth”
means that the people who likes sweets. We
explored the how people have Sweet Tooth by
searching on the Internet and comparing
Japanese to foreigners. According to them, we
found the influences of sweets to our body and
brain. Then, we considered the background of
people who have a Sweet Tooth.

1. B

o R s Tl 52, HATK
CEDLRTWS ERTELHWLDEZ/AERT-]
LW EBZ N HEMELRDONEFTRD 2D, EER
75,

2. RE-WHREDOAEE

FTOHEE LT, R EHFEHHONEDENE
HEECHlHEET 2 Z L THLMNZT S, BN E
MZbH7ebTHEICODNTA ¥ —F > F Tl
&, AMEANT 3N CK, BN, B HRE) &
ETEROAEE - BEEHOET2 25 A~D7T
r— N&eiToT,

3. i &HREE
(RRFEL :  HAREWEHNOH O
SEANDFNBEARNL D HHOEIENE N E
THELED, HRTHDLEFEXTADHARTIEO
6. 9%, WBHFNTIZO 7. 3%L REXRENRN
S, HEEICED2BEWRRZ BT,
(BREE2 : JFENTEOH WS DI ELLR?)
HARN, HAEANCED LT, NZA R LAY
NEEUZRHFICHWL OB L b EFPHEL
77 L22L, 70— MIEXBEHRNTIA MLV
AP ZJE UT-RFIZ . AME AT E OO BT
HWEDEERT D Z N ohoTz,

BREREARBICHVWEOERAZVWTTH,
218 FOEE

ALAEBETDER

BRI VBB

(K1) AARADHBRAKK

When do you typically want to eat sweet foods?
1 FOEE

.
WO -

¥ou s you are mentaly bred 1318 3%]

Anoithes reason

g

(X 2) SHEADHBREGK

4. AL - BR

BAE2 12O WTK 3 L0, [\ LAE AT
HARNIHSRTTH1I AN OWHEEE &N
WX En gD, AAEANREEIL, A
A —=VERBERLEHEE L TORBICOW ZITA
@A R EZ, BLE3 DD L) b nsl
ﬁ@ﬁﬁ;@ﬁﬂz\#oﬁﬁgmﬁmfwét
D, ZOXHICHEFIZT U r— MERICENT-D
Tl EEBELRINT,

=

1 AT 5700 EHIGE M @ koal/pe rson day, 2001 —2003)

':J\ A

OED DFS E R BRIC =75

(X3) 1 A1 RY72Y EBIRHEHE &

(Mt Ftg 7 — 2 [}gk))

5. R

HHRPIEH R E D & M E O THET
LZEFE Lol LinL, ZORRNLHR
BT D ANBNR ) REREIGTHET D &
Wn%. Eio, FMEANTITIEN TV DR H W
HOZERT HMANT A ORI D, K
APEPNTE LN RATEICRE < ZET
LENR D,

6. &EXH
M+ & £ F 5 —

http://honkawa2.sakura.ne.jp/

A

[ Glucose infusion ameliorates restraint stress-
induced elevation of plasma adrenaline level and

impairment of cardiac function in rats |

_61_



Studying English with Music, Movies and TV
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Abstract

Do you like studying English? Maybe most of
you don’t. But we have to study English, and it is
difficult and boring. So, we became interested in
studying English in an enjoyable way. Therefore,
we focused on music, movies and TV in English.
We surveyed Native English Teachers to know
their opinions about using them for their classes.
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Vegetarianism: Why is it spreading?
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Abstract

We decided to research the topic of vegetarianism because we often hear this word in
the media these days. We wanted to know why it is spreading throughout the world. We
decided to use research papers, gather data through our original surveys, and interview
experts on this topic.
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Is the word
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Abstract
| saw that the word “~ 7~ (The honorific that it
is slang.)” was introduced in newspapers as
“Z{K (Function of words “A”) in new
honorifics. Since we also use it a lot, we think
it's easier to have contact with our superiors than
with honorifics, and we want to spread “A{&”
throughout society.
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How long should | wait “please wait a moment” 1?
~Possibility of ambiguous words~
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Abstract

We sometimes use ambiguous words 1in
they

investigated how ambiguous

conversations. But are really get
through ? We
words are used.
find

it were communicated to other in

In conclusion we if the words are
ambiguous,

conversations. Words have various powers
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Tapioca strikes back
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Abstract

We thought that kanji was easier to convey
the meaning than katakana, so we tried to
make kanji for tapioca, but I wondered if it
became easier to use by changing katakana to
kanji, or if kanji will spread in this world

where katakana continues to increase.
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Japan is in LOVE with “Sakura”
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Abstract

We wanted to know how “Sakura” is used as a way of expression. We, Japanese
people, are familiar with “Sakura”. We hypothesized that cherry blossoms have different
roles when they are buds, blooming, and scattered, we also thought “Sakura” may have
something in common from Heian era to modern Japan.

1. BW
HARTHLEN TS &< 6] BN, REAFELLTEDL Y BEWE L > TEDN
TWBM, 221 @EmERH D0 EMD 2 o7

2. RE-HEDOAE
FICEBELTH W, TOBEY Yy XU Ly VOREHEOIIH L7z, £7. j-pop (2B
LTS v Z—xy hEHWTHEL,

3. T & REE
BAX, DIEHR, BRWTWD, > TWADIRAE TITHRENEWVWRH D . FIEHkL v E
OOLTHMRICHLHBE LD HDONRH DD TILR NN E W )& ST,

4. Wil - BEE

THEORER, PE~PA AL, BT OLO~DEEFE LTS Z Loyl s
EDRFFHEZIITIAD T\, FABEHTIE, ANERAZRALTTUWE,

LR CHEWRITIZIER U TH - 720382 NEITHI 2 5808 B 6 b0 7=,

BB~ MRS M CTHEMPBBE L, 2 N5 2 EDRAH L oOE,
LINADHZENANDIEDEERE L THW BTV,

BRIZARD &, D &V ) FTHIM X 2 BR2NGAD b vs 7=, BRI, #iEo1F
H—E =D =>DIEHLER Y KT HENLINERKE L TEDNIRD -,

5. #R

BERIC L o TREDFRENZ R ERBEBWIIAONT, TOREITEDL> TWRWI &35
Motz LMWLED Z EICHIREREWRN DD BRI ICENENORFANAL
iz,

6. S&EXH

FHRETRE WEEES, [FRETEE SinREm] | A)11EE, 1983 4.
EATIE « HrESMEE - BUCWE |~4  TREEIE LT, G0 ATISCE KR
5,11, 19~22,91~92) , =k,

BT KL S FREAT SR H B &

_67_



AR 1

BENGRDILXUERNRESE

The way to improve discrimination against women in terms of education
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Abstract
The transition of laws from promulgating
“gakusei“ to now show how to solve our issues.
We feel clearly and equal rules make easier for
women to live. So, we propose that examinations
to enter companies or schools have to been
judged by exhaustive and defined standards.
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Disaster mitigation of the Yamato River
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Abstract

We think it’ s necessary to know how to
mitigate disaster when a flood occurs in the
For comparison, we
looked into the flood that occurred in October,

2019 in the Tama River. Then we considered the

Yamato River in Osaka.

effective measures we could take.
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Abstract

Mozu-Furuichi Ancient tombs was registered
on UNESCOs World Cultural Heritage in 2019.
However, we do not think the number of visitor
who visit tomb increased.
So, we thought it is important attracted the
interest of many people so that they should
visit tomb.
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The future of Sayamaike
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Abstract

These days people visiting Sayamaike is
decreasing gradually. However, we want to
develop it and revitalize the community, so we
compared Sayamaike with similar parks and
then we found out three solutions. Therefore we
introduce them to you.
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For safe getting on and off the train
[HFE AR 5 BE] HH HEE

Abstract
In the last couple of years, railway

companies in Japan have made an investment in

safe measure proactively. In this presentation,

I explain cars and platforms safety
initiatives, and consider how they spread
B
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What could we to be happy.

[HFEAR 6 BE] YR B IiE ik 2 fBE 2% 7
Abstract 4. #i

Japan, where we live now, is hardly a happy
country. With 63rd place in the UN survey's
happiness ranking 2020 and 7th in the world in
suicide number one, there is no doubt that the
situation is far from "happy".

So we thought about what we could do to be
happy.
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46.91% 8.64% 1.23%
46.91% 13.58% 7.41%
49.38% 14.81% 3.70%
22.22% 7.41% 2.47%
33.33% 1.23% 1.23%
27.16% 1.23% 1.23%
35.80% 4.94% 1.23%
41.98% 39.51% 8.64%
44.44% 19.75% 2.47%
39.51% 17.28% 4.94%
34.57% 18.52% 3.70%
28.40% 32.10% 16.05%
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Changes in men’s beauty consciousness

[HEEAR 7 BE] FA Z0A  JbA # BA AOZs

Abstract

As time goes by, society is gradually changing.

Along with that, men’ s cosmetology awareness
is rising. Why it is rising, when they have
changed to such a society, and what is the

cause - After considering it based on the

related treatise, we conducted a questionnaire
to Ikuno High School students and thought about

the future men’ s cosmetics market.
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Connection between the Tokyo Olympics and the disaster area
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Abstract

We are going to talk about connection between
the Tokyo Olympics and the disaster area where
were damaged by “the Great East Japan
Farthquake”
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Consideration about relationship between human capital and income inequality
[HIFE AR O BE] R &

Abstract
After World War II, the mechanism of income
inequality expansion became one of main

problems to study.
In this presentation, I show a simple economic
model of inequality, and then consider how

income inequality expands using it.
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Education at a Glance

https://www.oecd.org/education/skills-beyond-sc
hool/43668934.pdf
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