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The factor that strengthen Ion Wind

Fujiwara Naoki = Kawabuchi Kota

1. Purpose 4. Result

Air molecules ionize when we supply high
voltage to two electrodes, and the air
molecules taken away erectrons near positive
electrode fly towards a negative electrode,
and an Ion Wind blows.
The ion wind is used for the ion engines of
"Hayabusa" which is Asteroid Probe.
We tried to improve the efficiency of floating
Lifter by finding the method of ITon Wind
outbreak.

2. Hypothesis
I considered that we could make Ion Wind
stronger by changing the distance between
the copper wire and aluminum foil, changing
the form of aluminum foil.

3. Experiment
We produce Ton Wind using a high voltage
generator and a pipe of the aluminum foil
and copper wire.
The generated wind pushed paper like figure
1 and we measured an angle of the paper and
calculate a wind-force.

We used the high voltage generator that the
voltage lowered when positive and negative
electrode got too close on the first term
experiment. So we used the high voltage
power supply which I took out of a flyback
transformer of cathode-ray tube TV.

copper wire

| to Power-supply unit |
- :xa
(figure 1) Experiment method
We changed the number of the winding of an
aluminum foil pipe, distance of copper wire and
the form of the positive electrode, distance
between copper wire and aluminum foil.
But there was not stronger wind.
So we changed three conditions as follows this
time and examined them.
(A) Distance between a pipe of the aluminum
foil and a copper wire

(B) The length of a pipe of the o~ = 6
aluminum foil

(C) Form of the negative
electrode (We changed the

number of the steps of (figure 2) negative electrode
. . . in experiment C (3 step)
aluminum foil as figure 2.)

(A) The ion wind becomes small when we
separate two electrodes.

0.2
0.15
0.1

g 0.05

0
35 45 6 8 10 12 14

Ton Wind strength

distance between alectrodes (cm)

(figure 3) The result of experiment A
(B) The length of the pipe is not related to
Ton Wind strength

0.2
0.15
0.1
0.05

0
45 55 6.5 75 85 9.5 10.5

Ton Wind strength(N)

The length of a pipe of the aluminum foil
(cm)

(figure 4) The result of experiment B
(C) The shape of the negative electrode is
not related to Ion Wind strength.

02
Z,

g 0.15
@ 0.1
0]

5 0.05
wn
g 0
= 2 3 5
=]

S

the number of the steps of aluminum foil
(step)

5.

(figure5) The result of experiment C
Consideraton
The factor to make an Ton Wind strong
does not depend on the shape of the
electrode.
Ton Wind blows stronger when two
electrodes were near.
Ton Wind strength depend on the electric
potential difference between electrodes.

. Thanks

We produced various high voltage DC power
supply for this experiment.

We got high voltage power supply by
KITANO KOATSU CO, Ltd for free.

Please allow us to say thank you.
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Kelvin generator

Taniguchi Syouichi Nakano Syunnsuke

1 Abstract

There are not a few impacts on the environment for
power generation, such as thermal power generation.
Therefore, considering an electricity generation method
that is familiar and friendly to the environment, we
attempted to generate power of the Kelvin generator.

Kelvin power generation is an environmentally friendly
electricity generation method that generates electricity only
by dropping water droplets and letting it pass through the
coil.

In the experiment of Miyata in 65th grade, a trace amount
of power generation was confirmed(The foil detector was
opened). Therefore, we attempted to generate even larger
electricity.

2 Hypothesis

We thought that if we drop the water droplets from a
higher position than the previous research, we can obtain
even more power generation.

3 Principle of power generation

s

Fig.1 Kelvin generator

As water passes through the coil A charged with negative
charge, positive charges in water are attracted. In this state,
when water changes to water droplets, a positive charge is
taken in, Therefore, every time a water droplet falls, the cup
A is positively charged. Since Cup A and Coil B are
connected, water droplets passing through the coil B are
negatively charged. Further, since the cup B is connected to
the coil A, the coil A is negatively charged. The electricity
can be generated by positive and negative -electricity
accumulated in both coils.

4 Experimental method
(D The part of the wooden frame of the Kelvin generator
that was created last time was changed to an acrylic

Maeda Kaito Yoshimura Takuma

plate.

Take a minute quantity of static electricity into the coil
A.

Connect the foil inspector or galvanometer to the cup B.
Add water to the tank and generate electricity

Change the height of the tank position and experiment

OO ©

Fig. 3 Kelvin generator created this time

5 Experimental result

We connected the galvanometer, but the needle of the
galvanometer hardly swayed. So we connected a foil
detector. Then, the aluminum foil which opened a little was
closed. As a result, power generation was confirmed.

6 Consideration

We were able to generate electricity, but we could not
generate a large amount of electricity. Therefore, we could
not confirm the difference in power generation that changed
height. It is thought that the result of the miscellaneous
device making is such a result. Unfortunately, we could not
develop from previous research.

7 Future prospects

For this time, we used an empty can as a substitute for the
coil and conducted an experiment. Next we would like to
experiment with coils.

8 References
Osaka prefecture Ikuno High school SSH "Inquiry II"
papers 1st year (2011)
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Coilgun

Kawakita Jyupei

Kawabata Motoki

Gotou Reo

Kohasi hiroto Satou Keisuke

1 Preface

An iron core remained in a coil when we continued
canceling an electric current in our last experiment.
While we continue canceling an electric current of the
direct current to a coil, it is because the power toward
the center of the coil works. When the iron core has
come to the center of the coil to fire a bullet body, you

must cut an electric current.

®
Figure 1  State of the motion of iron core
We decided to use the timer so that an electric current
was cut when an iron core came to the center of the
coil.
We thought that the flying distance of the iron core
was proportional to the number of the winding
regardless of the length of the coil and checked the
times of winding the coil and a method to wind it up,
and to change, and to stretch out a flying distance of
the iron core.
2 Experiment

We located power-supply unit, enamel line 100

times, 200 times of winding coils, an acrylic pipe, an

iron core, a timer like a figure.

| =

Figure 2 test equipment

Because the length of time when an iron core reached
the center of the coil was different, we adjusted it to
cut an electric current so that a flying distance grew
bigger.
3 Results and discussion

When we wound the coil 200 times without piling
up an enamel line, the flying distance became small.
Therefore I piled up an enamel line, so that we
adjusted it to the same length of the 100 times wound

coil.

35
30 | ¢
25 |

20
15 | -
10 | ‘
D
0

&

0 1 2 3 4
The number of the winding (*100 time)

Flying distance {cm)

Figure 3 Relations between times of winding and

flying distance

4 Conclusion

We have realized that it’s necessary for us to gain
the winding times, shortening the length of a coil to
increase the flying distance changing the winding
times or the way of winding it
5 The future prospects

Besides changing the winding times of the coil, we
would like to inspect other conditions such as
changing thickness of an enamel line.
6 Thanks
We should be grateful to Mr.Ikka for what he has done
to us so that we became successful in our experiment.

Thank you very much.



WIE@)

INA AN

WEHLIEG Sy K

1. Uiz
FAT=BITREAMB OB THIENLD L) =
2 =A% BT BRI WG L IZE I WS D
DNERIZRY  RFETDHZ LI LT,

Lo, EBEICEZIED OIX KB THELOLO
T, NAZ T LS TIES Z LT LTz,

2. S
BOMEZEM LI E LT, BOBEITET O
TIERWNEEZ, BOMIEZZEZ, TORFEN
KHLWVWOEXIIMA DI ENTELONE, £
KDOWELZHDBDEENDEVWD T EIZEALT
FEER LT,

3. EBR5 1
=S |

T3 OO VHEiGEERIELE, £ LT, WIZES
ZOHL, 10g TOEIEZESCL T, 2H4EA
Ll g T E R -T2,

- FEBR 2
WIZEBRTLRIULLEIBRBRETCTDO 3 >DONIK
BaRUELZ, ZHICRSRESDL, 20g7T D
BIZERLLTOEMMROZ L AMR L, 72524
BE L7 T nChhd a7z,

DALNIE

k7 A4

G T A UG
- JEBR 3
FER2)06, NTAEE T — A UERBANZ LR
DFNSToDT, ZFNEMAGOREINEELY U
JUAG L AT T BYELER L,

25— AR
4. AE R
INAZFEOIFNITZEETOEILEHIHEEE2TR
L7z,
V-4
2
2
1.5 /
’/ﬁf.A 2 UTINVE
1 A
A
BiIL TG
0.5
0 A0 ARG
(cm) o 100 200 300 (g)
1.6 ﬁ
1 B NTRE
0.8
0.6 - A FTUTFL
0.4
&2%§ii2!!!!55:x RLERS
0
(cm) 0 500 1000 (g)
RVALN
5 E

FEBR 1 L ERR 2 OFEREZ IR T 5 L NRIZT D
AN BEL 72D Z RNy noT=, FHEMBIMNE
[ OFEFABL T THIHO O, Bz sk 37,
—DENC B R TehbiZeEZ b, £,
T—AUBEXTONRNRAZ NN TIRET D 2
L. FTABIEEATEOENRZ N LTk ST
RN EE X DILD, FEBR 3 OFERN I, TRUVAE
EOLDOEMABAEDLET LML RDEDITTHA
WeWH Z e yhol,

6. SHDOEE

MUERBO R & 72 DR A X ORI B LTl
ExRY, NTRABOZAEOAEEEZ T
DHBEIRED LI ITR>TVENETHZD L
TWETV,



Pasta Bridge

WIE@)

Takumi Momiyama, Daisuke Morioka, Ryoichi Yoshikawa, Miki Kitano

1.Introduction
We saw the news that the bridge broke under the influence of
the Kumamoto earthquake and decided to explore and explain
what kind of person is hard to break. However, actually it is
difficult to make a bridge, so I decided to simplify it with pasta
and make it.
2.Hypothesis
thinking that the more the structure of the bridge becomes,
the more the strength of the bridge will increase, change the
structure of the bridge, how much we can withstand the
weight of that time - how much slack will be born It attracted
attention and experimented.

3. Experimental method
Experiment 1 we made a plane bridge. I put water of 10 g each
into a can, hung it on a bridge with a wire, and investigated
how much it could break with the slack of the bridge.
Experiment 2 Next, we constructed three lower stereoscopic
bridges with facilities similar to those of Experiment 1.Then,
hang a plastic basket larger in size than the can used in
Experiment 1 with a wire, insert 20 g each into the basket
while increasing the weight, confirm that it keeps for 5
seconds, and how much weight it is with the bridge and how

heavy it is I checked if it could break

Plane bridge

VI“\\\ : 'a' X

Ladder bridge

Three-dimensional bridge

Simple bridge Cross bridge

F &

Cable-stayed bridge Ramen bridge Truss bridge

Experiment 3 since it was found from Experiment 2 that the
truss bridge and the ramen bridge are strong, we have named
the bridge combined with it as the original bridge. And it was

measured in the same way as Experiment 2

4. Result

I showed the weight and sagging condition when the pasta

bridge broke.
Plane bridge
2
1.5 ¢ Simple
1
W Ladder
0.5
A Cross
O 1
(em)0 100 200 300 (g)
15 ¢ Ramen
1 B Truss
0.5 A Original
0 T 1 X Cable'
(cm) 500 1000 150(0)stayed
g

Three-dimensional bridge

5. Consideration

From the results, when comparing Experiment 1 and
Experiment 2, it is found that three-dimensional bridges are
stronger. The cable-stayed bridge is weak. Since this is similar
to the result at the time of the plane, it is considered that
because the force is not escaping up and it is unbalanced in
power in one place. In addition, it is thought that the ramen
bridge is strong because power to appear in it escapes to the
outside from its lower pasta and that the truss bridge is strong
because there is much triangular structure. From the result of
Experiment 3, it was found that combining those with a strong
structure does not become stronger.

6. Future prospect

We want to increase the number of pasta becoming materials
to hang on the cable-stayed bridge to see the strength and
change the triangular angle of the truss bridge to check how

dispersion of the power becomes.
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Efficiency of piezoelectric element power generation

Kotaro Takada

1 Motivation

Piezoelectric element is attracting attention as an
energy conservation measure, such as demonstration
experiment being done by the ticket gate of JR Tokyo
station. However, practical use will not progress. |
thought that the reason was power generation
efficiency by piezoelectric element had less efficient
than that of solar cell.

2Hypothesis

The conversion efficiency of piezoelectric element
which has been put to practical use in Japan is expected
to be less than 10% because Power generation
efficiency of solar power generation is about 20% at

maximum.
3 Experimental method

electromagnet

Ajddns Jamod

JUBWaId J14409]80Z81d

Auxiliary plate
Figure 1 Experimental device

diode

J949W4[OA

element

A Y
Capacitor (100 uF)
Figure 2 Circuit of the experimental apparatus

Assemble the electric circuit as shown in Figure 2.
Drop an iron ball of 2.8 x 102 kg free from the height
20 x 10 ' m to the piezoelectric element. An
alternating current flows from the piezoelectric element
by vibration caused by collision of the iron ball. Rectify
using a diode and charge the capacitor. An auxiliary

Iron ball

Piezoelectric
1

plate was attached to greatly vibrate. | made an
electromagnet for stable falling of an iron ball, and
dropped freely. | repeated 10 times and measured
and averaged.
4 Result
In the condenser, on the average, a potential
difference was 2.0 x 10 ~ 'V a one falling.
5 Consideration
The potential energ “ mgh “of the iron ball is
5.5 x 10 ~2(J). On the other hand, the electrostatic
energy “1/2 cv® stored in the condenser (100 pF) was
21 x 10 © (J) every falling. Consequently, the
conversion efficiency was 3.8 x 10 3%. This result was
200 times higher than the conversion efficiency in the
midterm announcement. . This reason is considered to
be that the initial bending of the piezoelectric element
was increased by attaching an acrylic plate to the tip of
the piezoelectric element and dropping the iron ball at
the end of the piezoelectric element. It is also thought
that the reason is changing the piezoelectric element
new. When the number of times of the experiment was
increased, the piezoelectric element deteriorated. In
addition, this experiment was conducted ten times, and
the standard deviation of the static electric energy
stored by one falling was 1.7 x 10,
Consideration2
The annual Osaka precipitation in 2016 is 1453.5
mm. Collecting the rain that fell on the 5 m % roof using a
gutter If you let it drop on this piezoelectric element, you
can hit 5 x 1.5 m % or 7,500 kg water in a year.
Assuming that the height of the roof is 4m. By
converting the potential energy of “mgh” = 2.9 x 10°
J .And the conversion efficiency 3.8 x 10 ~*%, it is
possible to obtain 1.1 x 10 J electrostatic energy. It
can use a150 W liquid crystal TV for 0.07 seconds,
6 Conclusion
The conversion efficiency of the power generation by
the piezoelectric element was lower than that of solar
power generation. The deterioration of the piezoelectric
element was quick.
7 Future prospects
| would like to compare the conversion efficiency of a
large piezoelectric element with the conversion
efficiency of a small piezoelectric element.
8References
Panasonic has developed solar power generation
with power generation efficiency of 23.8%
www.solar-partners.jp/pv-eco-informations-49433.html



EEZALEAEAE

IIEIZEPN

1. HREHE

PR D BN TCBER D B AEE D COEEREZIET 2 L) 7 A
TTEEN, 7 4 Y —OREMEDFREZBRIAUZT L P L b DT, N—
7 X7 =&MW TLED 725 D67 2 JFIEIC 5 1) Tt EEE £ COREREA 431 T
PMtHEE RO D LD TH S,

PRPBEREFIZ RN L DT LV HXTEOT AT T ZIEH LT,
A RE Lz, FRG, MHELEEE2ZITRD 2 5D~ A 7 OO KOG
DY T ZIZBNT RO BN ADEHUTFREED DD, &) BT 72,
FXAEFWUC Lizlzd, FROBFTNFETETCWRWDTH D, TO%, &
Wi A= —ICEZ TERET o1 BMROBE 210 THFEEL RO HND 2
LIZR SN, TR AEISH U TREHRZ: L TREZRIE TE 50 TIERVLNEHE
Z. A EIOBE %R,

2 {x&%

2 OO LED B FRFFISEEH L, 2 "%, ZDE
R D, ZNTHEEBOHMAEZ, £
NSO AN S HHE R D D

ByrraRAa—7TE b, Mk
DL EDONMEEZRY 77 7L, & 22 E
ZEBTES,

3. 7%

LED#% 1 OMH z D15 5 CIRIEAT L CRASEHEIEEMED | mEICH A
L ED#WAC 2 ) 5, By X% 2 f
TTEHL, ZHLIEKDOEFE Y /v RAa—TTLBER D, 28074 N7
CTOWREE . v n RAa—TICENINMEE 7T 7 TERL HE LT 4 b
T TTEDZTIOEAMN S HEE RO D,

BTOlE, 2B0O7 4 hT Vv

4. KR

H10&L56ZREB2E. RYF. H20L54#ERK1IAZANT, B3
DESITEKBEERE LT,

0.1pF
0.1pF +10v
100K
T 22m|]
LME365
. @250’793
FIDOBT13TX sm
0.01pF 5
1 D Uz,zm z
+ l1000 15 2
.7
0.1pF |1 —lov
0.1pF
B1 2x95E0EK
9v
7805 | :
| 5v
0.1pF [0.pF |
I } 0.014F
sesooznc‘
25C4793
0.1pF —_—_
a 10KQ

2 EEAOEE

HEO®

BIRSF

3 EREE

M wiied§ 1 Cea

B4 LED (2B EBEMKER (10MHz)

X5 &Y L7 (10MHz)

5.%&%
BROT 4 b7 TAMEERS, 1A 3 1B, BREIRL 25T,
6. 58

A O EORNE
TohiARZE L | S0 LIc B ORI O F il 4 Red Tz, ARl F25 G BN

Thd, BIEEO N F DT, L v RN X DRE LT3 B ORI 2 &

v, EEEORPE 2 iR LRl © SRR OARRICKT 7,
LTHRATER, Micab S, K L o7,

7. R&

BUNF, b o L TEXE LHENIERIED FETH > 722, Gl n-7,
DT, BEETBIRABDSI2EEKE L, &

o< HEWIFFEIC
BIZAEDN L2,

8. SHORE

LTHRD BODH BT LB O T SEIEH AT Mk TRkish S8 THK

Luy,

L2BOVA 7 OHEE s Aa—T Tl LTS



Light speed measurement using phase difference

Masahiro Yamakita

1. Motive for research

We got an idea to measure light speed using phase difference by Mr. Sasuke
Miyajima former professor in Chubu University. It is a contemporary
arrangement of speed measurement experiment of Fizeau. Dividing the light
from the LED in two directions using a half mirror. Determine the phase
difference by separating the distance to the light receiving device.
We did not understand the theory well when intermediate announcement.
But, we applied the idea and measured the speed of sound. At that time,
we received a question “Does the straight line of the formula found pass
the origin on the graph of phase difference and distance between two
microphones receiving sound?” It is because it cannot identify the
location of the sound source to use a tuning fork as a sound source. After
that, I changed the sound source to a speaker and carried out experiment.
We noticed to be able to determine the speed of sound with only the

inclination of the straight line. We thought that it will be possible to

measure the speed of light without reflector and we tried the experiment.

2. Hypothesis
We change the distance between the two lenses, and measure the phase
difference at each distance. At that time, we can get the speed of light

with phase difference and distance between lenses.

3. Method
We make a circuit that amplitude-modulates the blue LED with a signal

of 10 MHz to emit light. Two blue LEDs are connected in parallel to the

circuit. Place a convex lens on the way, receive with two photo amplifiers.

We catch the signal of received light with synchroscope. We make a
graphically showing the distance between two photo amps and the phase
difference appearing on the synchroscope. We obtain the speed of light

from the slope and the period of the light captured by the photo amplifier.

4. Experiment

B1pf
i oluF|  +1ow
. ks ! o
100KG
Tt mnl]
LME36S
+ ®1xnm
BT . .
‘P:I\.'ﬂHf.Ali 510
N 0.01pF [ oy Y
I :I'.OOQ ity :I |:| 22k
. —
Fig. 1 0.1uF —10v circuit of
light receiving 0.34F side
o
0.4uF | DAuF — I:l' BLn
L 0.01F
E::sﬁam;nc .
rSCATIY
L1pF
mmD
Fig.2 circuit of
sender

HEO®

Hikari Ishihara

Fig. 3 experimental device

@ " § e

Fig. 4 waveform of LED voltage (10MHz)

Fig.5 received waveform (10MHz)

5. Result
The second photo amplifier did not work. January 31, the time has run

out.

6. Consideration
We asked for speed of sound with distance between two microphones and
phase difference reflected on synchroscope in measurement of velocity.
The principle of this experiment the same. It took time to solder the
circuit and ad justment of stable light receiving position by convex lens.
For that reason, we noticed the malfunction of the receiving circuit when
actual measurement is started. We also tried going to school on Saturdays

and Sundays, but we could not make it in time and the time ran out.

7. Reflection
In the beginning more research was planned to go smoothly, but the plan
was inadequate. Although we were able to meet interesting research, we
reflect on what could not do until the end and we want to make use of

it in the future.

8. Future prospects
We think it is a very rewarding study, we want you to hand over to your

juniors and to succeed.
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Activated Carbon Capacitor changes the capacitance
by Alcohol Addition

Kokoro Ishikawa, Keita Shimizu, Soi Hama

1. The relations between the preceding study and our experiment.

They have changed the area of the capacitor, the density of the
electrolyte and ion subscript, they have already looked it up to change
capacitance. We considered whether electrolyte penetrate deep pore.
2. Hypothesis

The electrolyte penetrates deep into the pores to increase the
alcohol concentration by the structures of alcohol which are
constituted of hydrophilic group and hydrophobic group of aleohol. It
increases the capacitance but it is constant when concentration which
sufficiently penetrating into pores is over, so we added ethanol
(molecular size: 0.43nm) or isopropanol (molecular size: 0.46mm) to
electrolyte, they are different from hydrophilic group. We compared
with isopropanol and ethanol. We predicted that isopropancl became
constant in lower density than ethanol.

3. Experiment

We soaked Activated Carbon Capacitor in liguid which mixed alcohol
into KC1 (0. 5mol/L). After charge completion (40minutes) we discharged
it, we measured electric current. We calculated the capacitance of
capacitor by integrating this electric current-time curve., @=CV {the
area of the chart= (the capacitance of the capacitor) X (the voltage)
The voltage is 0.5V, Resistance is 100, The alcohol concentration is
0, 0.5, 1.0, 3.0, 5.0 % The area of a pole is 1200mm®.

10Q
power 0.5V . —
NA
discharge — —charge

Figurel an electric circuit
which is used our experiments

4. Result

Figure 2 shows us relation between alcohol concentration and
capacitance of the capacitor. Capacitance of the capacitor rose by
rising density of ethanol. Capacitance became max in 1% density of
ethanol and it was increased 24. 7% before we added ethanol. Besides
it declined capacitance when addition amount increase. It decreased
by 31.3% at time when I added it by 5%. It is max when concentration
of isopropanol is 0.5% and it is increased 37. 5% before we add ethanol.
It decreases, but I withdraw, and the width increases by 20.1% from
additive—free time small afterwards.

w
[

N
" w
N
'
'
'
'
'
1

- - ethanol

capacitance(F)

=
= N

o
[

o

0 1 2 3 4 5 6
density of alcohol

Figure2 the relation between
density of alcohol and capacitance

5. Consideration

Figure 2 indicate it, as the density of alcohol becomes higher than
0.5% in the case of 1%, isopropanol, the capacitance of the capacitor
falls. This is that molecules of the alcohol are in the pore of the
active carbon, and it is thought that the comings and goings of the
ion may be disturbed. As for this, alcohol having a channel group

— isopropanol

promotes the impregnation in the pore of the water system electrolyte
to show it in figure 3, and it is thought that I increased capacitance.
Isopropanol showed an effect to promote the penetration of the
electrolyte like ethanol, because a molecular diameter is big, I may
obstruct the invasion of the ion in the pore or the formation of the
electric double layer. Capacitance is bigger than that of ethanol
addition, because it is approximately constant. It shows that being
promoted the impregnation of the electrolyte into the hydrophobic
strong pore inside of the active carbon deep part by a slight
hydrophobic difference.

(a)

Figure3 effect of alcohol to electrolyte
in carbon pores

(a)additive-free alcohol

{b1)a little addition of ethanol

(b2)a little addition of isopropanol
(c1)too much addition of ethanol
(c2)too much addition of isopropanol

6. Conclusion

We understood that having influence on the capacitance of the
capacitor by addition alcohol in an electrolyte. It was revealed that
hydrophobic influence was strong, capacitance is bigger numerical
value of isopropanol than that of ethanol.

7. The future prospects

We make use of these findings and want to make a high performance
capacitor in future. Therefore we want to get the knowledge about the
pore of the preparation of the electrolyte and the carbon electrode.
8. Reference documents
1) Ikuno high school “Tankyull” proceedings. 2014 “Property of
Activated Carbon Capacitor” . 2015 “The relations between capacitance
and density of electrolyte” . 2016 “The relations between capacitance
and kinds of ion” .

2) Patent publication 2010-194438 (P2010-194438A)
9. Thanks

We thank Mr.Muto (University of Osaka Prefecture professor) for our
study.
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The metal plates’ coefficient of friction

Kakimoto Ryo Konishi Kengo Sasaki Shogo

1 Abstract
We set an experiment that we did in previous
term as preceding experiment. We change each
the combination of metal plates that is used the
up and down, and measure the value of
coefficient of friction. We investigate the cause
of the magnitude relationship changes of
coefficient of friction between the same kind
and different each of the metal.

2 Hypothesis
We consider the coefficient of friction in using
the same kind of metal plate is larger than
using the different kinds of metal plates. As
unevenness on the surface engages better in
using the same kind of metal plates.
ANAAN .
/W\ II \\ ,"\ll\\ ,'\‘

3 Experiment

We put a weight on the stand. Then we stick
metal plate on the base of stand and on the
desk. Using dropper and pour water drop by
drop into the bucket. Then at a moment of
moving ,we measured the bucket weight and
find the value of . This process of the work
was repeated three time. This experiment used
three kinds of metal plates. Those were

Cul(copper) Zn(zinc) Al(aluminum).

4 Result
The friction coefficient of the zinc and the

friction coefficient and of the aluminium

Nakagawa Tomoki

became bigger than the friction of the different
kind combination. But the friction coefficient
with the copper and the zinc became biggest in
the other combination. When the top and the
bottom was replaced by different material
combination, the friction coefficient indicated

the different price.

T Cu ZnN Al
Cu 0.2895/0.3333/0.2844
Zn 0.2857/0.3077/0.2045

Al 0.3609/ 0.4009/ 0.4597
Tablel
0.5
0.4
0.3 ECu
0.2 A EZn
0.1 - MA
0 .

Table2
5 Consideration
We think that various factors are involved in
friction besides the degree of unevenness of the
surface. Also, we think the coefficient of friction
is larger when using heavier stand. Because
heavier stand engages more with the
unevenness of the surface of the metal than
light stand.
6 Future prospects
Increasing the types of metal plates used for
experiments, we would like to find out detailed
relevance to coefficient of friction. Also, we
would like to cheek the degree of irregularity of
the surface with stylus type surface roughness
tester. We experiment it’ll be useful for future

experiments.
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What is the world's first motor?

Tomoki Doi

1. Purpose

The Faraday's motor is the first motor in the
world. (Figurel) .Itis based on Fleming's
left hand rule. As a result of experiments,
rotating on the ellipse, the motor stopped
due to deterioration of the electrode. I aimed
to make this motor run at constant speed
and to turn it steadily for a long time.

Current direction
l

LTurning direction

Magnetic field
direction

c}hode o

Figurel Structure of Faraday’ s motor

2. Hypothesis

As the motor rotates, the distance between
the cathode and the anode changes, so there
is a difference in the force applied to the
electrode. When the cathode is applied to the
entire surface, there is no difference in the
applied force regardless of the position of the
anode. And anode can do uniform circular
motion. Also, if you use a carbon rod that is
hard to ionize, you can rotate the motor for a
long time.

3. Experiments

I prepared a PET bottle container with a
diameter of 9 cm, 8 pieces of 2400 G of
neodymium magnet, and a copper plate as a
cathode. At that time, device was made so
that the cathode and the anode did not
contact.

A 20 wt% sodium chloride aqueous solution
was used as an electrolyte solution. And,

several drops of a phenolphthalein solution
were added to check the change in liquidity.

We hung copper, aluminum and carbon rods
of 13 cm in length to the anode, and
examined the difference.

When rotating the motor, 20 V was applied
using a DC stabilized power supply. At the
beginning it was hard to turn around, so
lightly pressed the anode with your fingers.

4. Results and discussion

The anode moved circularly. Because the
force is applied steadily even where the
anode is located. It became thinner when the
anode was copper or aluminum. Because the
anode melted in the liquid. In the anode,
chloride ions are attracted to produce
chlorine.

Cu — Cu?+ + 2e-
2Cl- — Clzt + 2e-

The carbon rod did not become thin, because
the electric resistance was large, it
deteriorated due to the heat generated when
electric current flowed.

On the cathode, hydrogen ions are attracted
to the electrode plate, hydrogen is generated.

2H:0 + 2e- — 20H- + Ha?

From the reaction of the phenolphthalein
solution, it was confirmed that sodium
hydroxide was formed near the cathode.

When the anode was copper, the aqueous
solution became blue. In the case of
aluminum, precipitation occurred.

5. Conclusion

By pasting the electrode on the whole
surface, we were able to move the Faraday
motor circularly. However, in order to
maintain stable rotation without
deterioration of the electrode, it is difficult to
ionize and an electrode with lower electric
resistance is necessary.
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Power Generation by Earthquake

Ichihara Taketoshi

1 Abstract

Japan is a country with many earthquakes.

We would like to generate electricity using
earthquake vibration When an earthquake occurs in
the future.

2 Hypothesis

We thought that it is possible to convert kinetic
energy generated by vibration into electrical energy
using electromagnetic induction.

By wusing electromagnetic induction, we can
generate electricity even with weak shaking of
earthquake. We thought that the magnitude of the
generated current will change when the distance
between the magnets used for the equipment is
changed.

3 Experiment

Table 1  Result of Previous Experiment
Number of Magnets | Induced Current [mA)
8 2.5

8x2 2.5

Comparing the case of 8 magnets and the case of 8
x 2 magnets, the strength of the induced current
changes depending on the magnetic force of the
combined body even if the number of magnets is
increased.

So we made a device like the picture below. We
made two of magnets attached eight neodymium
magnets. We put them on the curtain rail and placed a
wooden stick between the two magnets to keep the
magnet spacing constant. Since the direction of the
vibration of the earthquake cannot be predicted, we
devised the rail so that it can respond to front and rear
and right and left vibrations. In this experiment, by
shaking it in the left and right direction, diagonal
direction, circle shape, the magnet passes through the
coil (300 turns) and electromagnetic induction occurs.
The induced current generated thereby was measured
with an ammeter. For all measurements, 60 vibrations
were given in 20 seconds.

Figure 1

Experimental Device

Okawa Takuya Okamoto Renya Sawada Ryuki

Figure 2 Power Generation Part of Experimental

Device
4 Result
Table 2 Result of Experiment
One Diagonal Circular
Direction Direction Orbit

6.0cm 2.0~3.0 5.0~6.0 4.0~5.0
7.5cm 1.0~2.0 4.0~5.0 3.5~4.0
9.0cm 2.0~4.0 4.8~5.2 2.0~4.6
(mA]

5 Consideration

The current generated in the diagonal direction is
about twice the current generated in one direction.
Because the shaking direction is divided into two, we
thought that when moving in one direction only one
coil moves and two coils move when moving in
diagonal direction.

When moved to a circular orbit, the value is smaller
than when moving it in an oblique direction. The
reason for this is that, in the case of a circular
trajectory, the force of the constituent is often biased
only in one direction, so the coils that make a large
motion are biased toward one side.

The difference between the results of 6.0 cm and
7.5 cm was due to the small change in the magnetic
field at 7.5 cm.

6 Future Prospects

I would like to further conduct experiments and
obtain accurate data and be able to use this device as
an emergency power supply.

7 References

Kanazawa University Vibration power generation
laboratory

http://vibpower.w3.kanazawa-u.ac.jp/about.html
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The relation between supercooling phenomenon and the power of the acid,

Pressure

Taiga Nakazaki

1 Introduction

In the classroom of the first term, supercooling
phenomenon occurs not pure water but
carbonated water. After that, I hear that acetic
acid is likely to give rise to this phenomenon.
Then, I tried to research how the way to occur
in this phenomenon by using different
substance or changing pressure.

2 What is ” Supercooling” ?

Supercooling is a phenomenon that a liquid
keeps under 0 degrees, which is the melting
point of water. Also, When I shock the
supercooling liquid, this liquid could be sherbet
ice.

3 Hypothesis

I thought that there is a relation between the
power of the acid and possibility of
supercooling phenomenon.

4  Experiment®

I put acetic acid<weak acid>,hydrochloric
acid <strong acid>and oxalic acid<strong acid
among the weak acid>[0.01mol/L, 15mL]into
the test tubes, soaked them in the beaker filled
with saturated saline solution and large

number of ice, and measured time and

temperature.
5
4 = -
3 = =
Z Q +0Oxalic acid(l) Oxalic acid’2
1
o ©hydrochloric acid(1} _Ahydrochloric acid@)
a1 —2 s
= T 7 |
- .
-3 [l
) =) = =
= o

5 £

= (=)
6

5 Exper iment®

I put acetic acid (0.01mol/L, 15mL) into two
test tubes and stopper one of them. I cooled
these tubes in the same way of Experiment(.

<initial temperature=19.9 degrees>

0

3 5 7 9 11 13
0.2
- O - “B-Not stopered -@-Stopered
0.6
0.8

1@y

7 Experiment image

6 Conclusion
» From Experiment®,weak acid substance can
keep low temperature and supercooled state for
a long time. This phenomenon occurred because
low weak acid has few substances which act as
a nuclei when they are frozen. And from
Experiment @, supercooling phenomenon is
likely to be relevant to pressure, but I couldn’t
learn details.
7 Future developments

I will want to reveal the mystery of

supercooling phenomenon.
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Aspirin, How to gain?
Nishino Itsuki

1 Introduction

Aspirin, are mainly used as headache medicine,
are made from salicylic acid and acetic
anhydride. I studied aspirin how to change by
amount of salicylic acid in the first term. In this
studies, I studied aspirin how to change by
method.

COOH o COOH
/\l o /(lg—cu, /l\ 0~ﬁ —cH,
o —
e * c—a, U + CH,COOH
i
2 Method
Experiment A

1.Pour acetic anhydride(6mL) into salicylic acid
and drop a few drops of concentrated sulfuric
acid.

2. After mixing lightly by a glass rod, heat in a
water bath(85~90) to dissolve the crystals for
five minutes.

3.Pour the liquid into water, and cool it in a
refrigerator for ten minutes, and get the
crystals by using a filter.

Based on Experiment A,

Experiment B

Change a beaker to an eggplant-shaped flask.
Experiment C

3.Pour water into the liquid.

I studied these experiments and I tried to do
when salicylic acid was 3g or 5g.

Also I studied Experiment D: Add the crystals
made from these experiments to iron chloride Il
water solution.

3 Result

Salicylic Ex. A | Ex. B | Ex. C
acid [g] (gl (gl [g]

3.00 2.64 2.67 2.75
5.00 4.48 5.49 5.73

Aspirin [g]

8.00
6.00 448 5.49 5.73
4.00 2.64 2.67 2.75
2.00 . . .
0.00

Ex.A [g] Ex.B [g] Ex.C [g]

M salicylic acid (3g) salicylic acid (5g)

In Experiment D,
+ When salicylic acid was 3g,
Crystal A and B and C were little changed.
+ When salicylic acid was 5g,
Crystal B was little changed.
Crystal A and C’s color was slightly changed
deep.

4 Consideration

Crystal C was more than Crystal A and B. In
Experiment A and B, there were some Loss
(meaning crystals I couldn’t get because of
attaching them to some tools), but, in
Experiment C, there was no Loss because of its
process. Also, Crystal B was more than Crystal
A because the reaction was exactly and there
was little Loss.

From the results of Experiment D, Crystal A
and B had a little impurity (salicylic acid),
Crystal B had little impurity. In Experiment B,
the reaction was exactly. Experiment using
salicylic acid (6g), Experiment A and C were
unsuccessful, but Experiment B was successful.

5. Conclusion

In the chemical reaction equation of the left,
salicylic acid react to the acetic
anhydride(6mL) will be more, that’s not
actually true because some acetic anhydride
will volatilize. From the above, experiment
using many crystals will be successful by using
tools not volatilizing liquid as an
eggplant-shaped flask.



(226

TIEHOBIZES T/ —IVEDODEE

W FHEZR
1. [ZL&HIC 3. R

TYYRHX, 7T =Y s ERHREETY T Yk LT
WALR BT Y = LEERL, 2T =
=N EH T T EETTE DAY
—HThY, 7=/ NVEHEEZDHILTSES
EROOYEE O DI ENTE D,

TIYR ORI L > T T = ) — VA DETE
LZOTIERVWNEZZ, Dy TV T IEDLED
Tz ) NVHHEEZTOOENE T = ) — VD
BEEMEIZ DUV TR T,

2. REBAHE

CARBEICT =Y 0.5 mL LHERE S nl 2 ANT

=V UHERBREIR A EY L O K—BR Ao 7o —

—DHIZT =V UK 3 nl & AL D,
- HAHER T R U U LK ZOKD FIZiE T L, M

bR B DT Y =0 LB ERT D, HbRy

BoOT Y =T LDOGMRRISHEZ Y E 5T

ST Bl FalE) 5,
o= —IlT7 = ) — VBV EE Y KR

BT B U D LK 10 nl 2Nz~ U 7 Lt

wENT %,

ZIMG 2D FIETH T TEREIT .,

O F—EzE2amlUFIFEITUVE-T, 7=
J—IVEEDF U T AR AN S AR
LTombyry—LIZBL, Zhicifb~r
BT Y =T NEINATT VY& Ak
L, T—B2YAaLTEOBERD,

@ Tx=/—NEHOF NI T LEOWERBA S
= —CEEER BTV =y
LEMZTT Yk A2 AR L, 7K 5l & A
N ARBRE ISk 2 2.3 Nz x5,

K1, 2 7= /)—MZXk5ERO, QDT

ABEIOERTIET =/ —NVHHIZ, 7=/ —)b
(7). I=F 7 h=n1F), 2=F7 b= (2 F),
vefa—n (), o7 LY=L (), B Fax
Ju(e), BUFAERGN) . LYY ) — (L)
RV, RIZLULTORD XS/ o7,

7 9EiEl ¥ 15 L oi2F
XRBRO| #B B e B8
FBRQ | #HE B8 EBE FE0 RLE Be

4. BEREEW
TYYRHE, ST OFIC NN FE D X 9 7 g
EMEHINDHEDORIN & R D ERH Y . B2
B EFHEINAZTRS SELTENTEDLT I/
FERKBIEDENANDL Z L THRALTWD, 4
FDOFEEETT = /) — VI > TEREDSTZD
X, ZOBAHOMESEARE SBEBRLTND
DOTEH2MEEDLND, LrL, Thablic
7z )= VHOEFROMEE R 2 A KE
MIRGFEIITEZ D Tholeh, WfECHET D
ETITEES RN ->Tc, o, LY ALY ) —AD
ENFEHROLEROQ L TREL EDboTZZ LD
WTH, B ZI LTI TE o T,
5. SERDFEE
ByaHILISMC & 7 VYR Dt 2 2 D BRI &
D.ENLHMELBE L ECHBITEATZ,
LYy ) = WS OWTIERICEE L B & T,
HHAZHONITLULERH D,
6. BEXM

AR [T YR O AR

(http://www. lcv. ne. jp/ rishin/rs/_src/sc365/
87C83A835D90F597BF82CC8D87I0ACP8816014. pdf)
b LTy 7 X BAivER T1 Yukhikim
(https://www. chemtex. co. jp/seihin/senryo/t
echnology/pdf/souron. pdf?PHPSESSID=7i0u8t5
1p4mdsmht20r8nkvedp2vv812)




[ =2€)

The classification of phenols by the color of Azo dyes
Matsushita Rina

1 Introduction
Azo dyes are type of the synthetic dye. They

are made out of benzenediazonium chloride and

phenols. We can change the color of azo dyes by
changing phenols.

I wonder whether we can classify phenols by
the color of azo dyes, so I examined the
connection between the color of azo dyes and
the phenols to change the phenols when I made
azo dyes.

2  Method

+ I mixed 0.5 mL of aniline and 5 mL of

hydrochloric acid together, and put 3 mL of
it into a beaker with an ice cube.

+ I added drops of aqueous solution of sodium
nitrite on the ice cube until just before the
breakdown reaction occurrs.

+ I put phenols into the another beaker and
added 10 mL of aqueous sodium hydroxide.

I divided the method into two ways from here.
@O 1 soaked the gauze into solution of

then added

benzendiazonium chloride and observed

sodium salt of phenols,

the color.

@ 1 added benzendiazonium chloride to
solution of sodium salt of phenols, then
added a few drops of them to water in the

test tube and observed the color.

F
T e T

('

Figure-1,2 The look of experiment (D,2)
by phenol

3 Result

I used phenol (phe), 1-naphthol (1-nap),
2-naphthol (2-nap), pyrogallol (pyr), o-cresol
(cre), hydro quinone (hyd), salicylic acid (sal),
and resorcinol (res) for the experiment. The

result became as follows.

phe Ecre hydépyré sal 1-nap res 2—-nap

brown red-brown

@ | yellow orange

@ | yellow i brown Eyellow—brown red—brownébrack—purple orange

4 Discussion and Conclusion

Azo dyes are colored because of chromophore,
such as N=N group, and auxochrome, such as
amino group or hydroxy group. It seems that
the color of azo dyes is concerned with the
number or point of auxochrome. Unfortunately,
I couldn’t find out the definite connection
between the color of azo dyes and phenols even
though I consulted phenols. Also, I couldn’t
explain the reason for the difference of changes
of colors of resorcinol between experiment (D,
@.
5 Future problem

There is the factor of changes of the color of
azo dyes other than auxochrome and I would
like to approach the classification of phenols
with these matters in mind. As to resorcinol, it
is needed to be examined the nature of it in
detail and explain the reason of changes of the
colors.
6 References
+ R.Kitahara: “The synthesis of Azo dyes”
(http://www.lcv.ne.jp/~rishin/rs/_src/sc365/87C83
A835D90F597BF82CC8D8790ACP8816014.pdf)
* Sumika Chemtex: Technical data “1 General
dyes”(https://www.chemtex.co.jp/seihin/senryo/tec
hnology/pdf/souron.pdf?’PHPSESSID=710u8t51p4
mdsmht20r8nkve4p2vv812)
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Change in flame color by the temperature

Yudai Yamagami.

1. Study motive

I'm interested in the flame reaction
seen by fireworks, and I'd like to
experiment on a flame reaction, and a
study has been begun. I decided to find
out that the color of the flame as well as
the time course is also different in the
same copper and investigate about the
color of the flame. I decided to aim at the

temperature of the flame from a study

until a middle announcement.

2. Hypothesis

Big, energy difference releases the light
with the short wavelength because there
is a lot of energy an electron receives by
hot gas-path of a flame. I think there is
little energy an electron receives at the
cold part of a flame conversely, so small,
energy difference releases the light with

the long wavelength.

3. Experiment

A lithium chloride 1mol and copper
chloride 1mol and methanol 20mL are
mixed. Made liquid mixture is put on the
platinum line, it's heated by gas jet and
the color of the flame is compared with an

outer flame by an inner flame.

4. Result

The green light which is flame color of
copper was released by a hot outer flame
and the red light which is flame color of
lithium was released by a cold inner

flame relatively.

Figure 1 The experimental state.

5. Consideration

Hot gas-path of a flame showed that
the light with the color with the short
wavelength is released and light with the
long color of the wavelength is released

by the cold part of a flame from a result.

6. Reference book
Tokyo book “Physics”

7. Address of gratitude
You guided Osaka municipal science
museum curator's Ms. Yukiko Takegawa

in experiment method, and you advised.
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Make PreservedFlowers

Fujimori Moka

[Introduction]

Preservedflowers are a new category of
flowers that 1is neither fresh flowers
artificial flowers nor dry flowers. The shape
can be maintained for a long time, and despite
not having worry about pollen allergy, it has
texture and softness like fresh flowers. 1
wondered how such magical flowers are made and

I tried to research it using roses.

[Experiment 1]
When I really make a preserved flower,

@D I dip it into ethanol of the quantity that
a flower leaving some stems soaks in a day
and bleach it

@ 1 take a flower out of ethanol,
Glycerin:Water=2:1 and attach it to the
liquid which I add red food dye and made
approximately 35°C for two days

® I let you wash a flower with takeoff

ethanol quickly and naturally dry it.
I performed it by flow, but decided to test
ethanol to use in experiment (O in experiment

I whether even the antiseptic solution which

weakened ethanol which there was in the home

was substitutability.

R .
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antiseptic solution

Glycerin

[Experiment I Result])

I was not able to bleach it neatly whether
the state of the rose was bad. However, there
was few 1it, but felt 1like ethanol being

bleached than antiseptic solution more.

[Experiment 1]

I decided to test it with the honey which had
a property to moisturize glycerin which 1
used in experiment®@ like glycerin next in

experiment Il whether it wassubstitutability.

[Experiment IIResult]

It was not colored too much both without there
being too much to agree with experiment that
I because it was the rose which I bought

However, after all glycerin had better color,

and the drying was fast, too.

[Experiment I, I Consideration]

I could substitute even antiseptic solution
and honey than the above-mentioned experiment,
but after all ethanol and glycerin was showed
me and the coloration were possible more neatly.
In addition, we compare the preserved flower
created in the previous term and the preserved
flower created in experiment II. then, the one
created in the previous term had thinner petals
than the one created in the latter period. I

suppose that it may be related to.

[References]
http://allabout. co. jp/gm/gc/412107/
http://verandaher
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Mentos Geyser

Osato Kyosuke

1 Introduction

Speaking of mentos geyser, it is a
phenomenon that bubbles blow out when
putting mentos in coke. We investigate the
relationship among the amount of bubbles
generate, the amount of carbon dioxide
generated, the amount of coke, the size of

objects to be put into, and temperature.

2 Overview

There are thousands of very tiny holes in the
mentos around the surface (porous). These
small holes act as optimal places for making
carbon dioxide bubbles. When a porous
substance enters a cola, foam is generated
everywhere on the surface while falling, and
the substance release carbon dioxide. In this
way the pressure suddenly increases and the

liquid i1s pushed out and blown out of the
bottle..

3 Experimentd
We changed the number of Ramune Candy to
be put in Coke 35 CC and we measured the

volume of foam generated.

4 Results®

123 456 7 8 91011121314
Ramune Candy

5 Experiment®

Wada Daisuke

Ueda Takumi Omori Takane

Put Ramune Candy in about 27 grams coke
cold with ice water. Examine the relationship
between the number of Ramune Candy and the

generated carbon dioxide.

6 Results®

0.04

0.035

1 2 3 4 5 6 7 8 9 10
Ramune candy

Each time it was done twice, we got an

average.

1 Examination

From the experiment 1), increasing the
amount of Ramune Candy to put in a certain
amount of cola increases the amount of foam
that is generated, but it seems there is a limit.
Also, from Experiment @), it is believed that
increasing the amount of Ramune Candy not

only increases the momentum of the bubbles

but also the amount generated.

8 Reference
Jouhou jungle

http://jouhoujungle.org/post-82-82
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Briggs-Rauscher reaction

Ryoi Sakiyama, Satomu Yamasaki, Keisuke Sakamoto

1. Abstract @ We stir the solution which we blend
We started the research on solutions A, B, C by 20 ml by using a
Briggs-Rauscher reaction (BR reaction) machine.
from April. BR reaction is that the color of @ When the reaction’s cycle becomes thirty
the solution continues to change for a few seconds, we add solutions D, E in three
minutes, and it stops changing in the end. difficult ways.
In the reaction, we thought materials ® Solution D 10mL, E 10mL
which is consumed after the reaction had a ® Solution D 10mL
relation with reaction time. We studied in ® Solution E 10mL
detail.
4. Result
2. The principle of BR reaction ® Solution D 10mL, E 10mL
10; S, HOI Solution remained pale amber. We
If concentration of "I"" is couldn’t see a change of the solution’s
<|ow = Radical process H:0; color.
high = Non-radical process ® Solution D 10mL
:I: Solution was no different from before.
® Solution E 10mL
Solution became colorless. Then, it
L L + CH2(CO:H): became amber slowly. We couldn’t see

a change of solution’s color again.

3. Method

(O We add pure water to those chemicals, 5. Consideration

and make three solutions by 100ml A color became very light and we couldn’t

A H:0:36% 37.8¢ measure the reaction’s cycle when we

B KIOs 4.28¢ added CH2(COz2H)z. I is suddenly used by
HoSO4  0.5ml reaction with CH2(COzH)z, so the color

C CH2(COzH): 1.56¢ became light. In addition, we found out
M.SOs - HeO  4.46¢ that H202 is not consumed.
Starch 0.03g In the future, we will study "the cause that

we couldn’t see the reaction’s cycle when
and make two solutions by 100ml we added CH2(COzH)2" and "relations of
D H:0:36% 37.8g 103 and the reaction time.

@ We add pure water to those chemicals,

E CH:(CO:zH): 1.56g
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The relation of Diazonium salt decomposition and temperature

Tahara mizuki Masui kurumi
1. Abstract

Benzene diazonium chloride is a raw material
of azo dyes for dyeing orange. It is formed by
diazotization of aniline hydrochloride and
sodium nitrite, but it is easily decomposed by
heat. Therefore, we study the relationship
between the decomposition of benzene
diazonium chloride and temperature.

2. Reaction

NHsCI NaCl
(Diazotization)
+NaNQ:z -
Sodium nitrite

Benzene chloride

Aniline hydrochloride

diazonium

NzCl OH

+ H20 — @ N2+HCI

Benzene chloride Phenol

diazonium

3. Experiment

D An aqueous solution of aniline
hydrochloride and sodium nitrite was
placed in a syringe, It was extruded at a
speed of 100 ml / h using a syringe pump.

@ The two extruded solutions were mixed in a
microreactor and 3 ml of effluent was taken
in the cell.

@ The transmittance of the liquid taken in the
cell was measured with a photoelectric

colorimeter.

Figure 1

Matushita mizuki

Matuno nanami

4. Result
Change in transmittance with temperature

:j 50

-
g %2 _1_
g 40 T —
B 35 oS
8 30 [,
2,
Q 25
O
é 20

15

10

5

0

0 5 10 15 20 25 30
Temperature('C)

At 1.7 to 15.6 ° C the transmittance was almost
the same and no big difference was observed.
However, it turned out that decomposition
advanced at 26.4 ° C. The higher the
temperature in the reaction, the more nitrogen
was observed.

5. Consideration

It was impossible to examine the boundary
value of the temperature which existed stably
without decomposition. It seems that the
occurrence of nitrogen may affect the reduction
of the transmittance.

In our senior research, we concluded that the
transmittance drops sharply at 5 ° C and
decomposition progresses above 5 ° C, but this
time it did not fall sharply in this study.

Since the concentration of aniline
hydrochloride or sodium nitrite seems to
influence the relationship between
decomposition and temperature, we plan to
proceed with the experiment by changing the
concentration as well as the temperature in the
future.

6. Acknowledgements

Professor Akinori Muto of Osaka Prefecture
University got me guidance and lent us the
experimental tool. I would like to express my

gratitude.
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Bounding Soap Bubbles

Keigo Emoto, Shang Haig, Shunta Kubo, Ryo Shimonishi

1 Introduction
“Soap Bubbles Are
When We Touch Them”

We attempted to make soap bubbles

Broken

reversing such a common sense.

2 Method

We mixed substances that seemed to
have high viscosity in various ratios.
(DMixed water with kitchen
detergent(K.D).

@Made laundry starch which
consists of PVA by mixing PVA with
water in the ratioof 1 : 9.

@Mixed @O with @
@Gradually an amount of Glycerin

in a beaker.

increased.
The Ratio We Mixed(g)

K.D | PVA | Glycerin | Water
I 1 5 8 10
aq
I 1 5 18 10
aq
I 1 5 38 10
aq
v 1 5 4 8 10
aq

3 The Result Of The Study

The number of times they jumped
was ,in ascending order, 0 =1 =1 <
IV<II ,which is showed by following
graph.

The avarage

200
150
100
50
c m m
A B I\Y%
B gvarage 10.25 40.29 17.4
Maximum 40 169 50
Minimum 4 1 3
N avarage Maximum Minimum

*The result of MMaq was changed by
putting time. So we named

the former (IIA), and

the latter (IIB).

4 Consideration
Soap bubbles weren’t made without

surfactant. We conclude that surfactant
1s essential to making soap bubbles.

And The number of times they which
we put time for jumped is far larger
than that of times they which we didn’t
put time for.

We conclude ,however, that they could
show their stuff, which is due to their

complete dissolving.
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Observe DNA

Kouzaki Shizuka Hara Marina Kikawa Kaho

Introduction

In order to observe the DNA of pork which

we normally eating, we examined the ease of

removal under various conditions including

temperature, presence of detergent, part of

pork, concentration of saline solution and

amount of ethanol.

©@ 06 0aN

Q

3.

X -

Method

Put the detergent in pork and crush.
Place in a beaker with saline and .
Cool after heating.

Filter @

Slowly add ethanol to cool.

When white fibrous objects come out in
two layers, stir with a glass rod and take
up.

Investigate whether it can be dyed with

dyeing solution

Result

-*DNA was not got stained with dyeing

solution.

/\-

-*The boundary of the DNA layer was not

dyed.

A
O.

-*DNA was dyed but not fibrous.
--Fibrous DNA was dyed.

I found that it is better to cool the material
to observe the DNA from 7 and 10.
Staining solution was not seen in fat from 3
and 6.

I found that there is a detergent for seeing

chromosomes from 7 and 8.

From the above, in order to observe DNA

1. Cool material
2. Less fat

3. Detergent is necessary

4. Consideration

From the results, it can be thought that
more DNA is seen when all the processes are
cooled down.

So I think it is better to do experiments in a

cold environment.

Pork Detergent| Heating | Ethanol | Cooling | NaCl aq Result
1 lean+fat O O 30ml X 10.7% 50 x
2 lean O (@) 30ml X 10.7% 50 X
3 fat O O 30ml X 10.7% 50 x
4 lean+fat O (@) 30ml X 15.2% 50 A
5 lean O (@) 30ml 5 15.2% 50m A
6 fat O (@) 30ml X 15.2% 50 X
7 8g lean (@) x 20ml X 17.5% 20m A
8 8g lean X X 20ml X 17.5% 20 X
9 8g lean O X 40ml O 17.5% 20 O
10 8g lean @) X 40m| (@) 17.5% 20 @)

|
W
-
|
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[Ooho!] &1, A & U A® Skipping Rocks Lab
DA LTz [RELENRLK] OZ & ThbH, TV
FUMT N T LAKERIC NS T DA F Tl
Te/KERIR A N 2. % & BRRE CHRIEEAS R 2 JR B 22 i
MALTWag,

2Alg-Na + CaCl: — (Alg)2-Ca | +2NaCl
(Alg: -7 V¥ A A (CeHOen 1)

ZOFHIIATA 7 FICHbHNBATWD,
BE2> < DMLV T KR pH EZZE %
%2 LlZL o7, TOoho!) DFREIXED L 5T
b2 DEFH~T,

2.2

O 2 FEOHBEKR® L ®xHE LT,
®7KEE/AK 100 mLIZ 7 /LU U 7 A 1.0
g ZMA THEL, B2 TR Lz
IR, (B 5.7X102 mol/L)
®ZFE/K 200 mL IZH bV T A 5.0g 20
2 TOL ST KEK, (EVIRE 9.0X 102
mol/L)

@ ®40 mL (Z 1.0 mol/L M¥gf% 60 mL % iz 7=
iR AKYAR(©) & 1.0 mol/L O/KERLT ~ U v
LIKVEIE 60 mL &Nz IR KRR (©) &
HE L,

® ®OODE—A—DHIZOZ/NSF v v

TE < o TAL, BetE, ik, MM 3 fifA
® OoholZ1ES, IEVEDOLDERIZIEE L,
WO TEND @ S A5 2 & TREZ I~

3. FEBRER
i3 Hk HHE
1[FEH 100 cm 60 cm
(pH) (1.39) (12.31)
2 [alH 20 cm 120 cm 60 cm
(pH) (1.14) (7.05) (12.13)

3 FRFHD Ooho! DEET-

@D IR | AR DT,
@MDY IR | o7,

T, KRRCIEERTE, BEEO XY, F
FUTHIEDSE R S U W B o 72,

4.E5

PR X 1%, BRPEACHh B R E
{Tpolz, ESIE, BAENEL, HREMENHEL 72
STz, TEIT, S &R I O & A
DOHREIK BUWEoTz, Hi10 OoholiZfaM:, Kk
PEIZHAPIEDOE SRS & TN T U ZAREN T
Weleh, K0 EL< b e LAk L
b,

FEMEAIEIRPClE, NaCl (k- T, gl
WERShiZEEZ bR,

(NaCéH706)n+nHCl—nNaCl+(C6HsO6)n

5.2 MR

Skipping Rocks Lab  skippingrockslab.com



Difference of strength of Carried water
Kimbara Chika

Katsu Miyuno

1. Introduction
“Ooho!” which
Skipping Rocks Lab: the British Company

means carried water,
discovered. It is used the principle that can
make a coating by add sodium alginate and

calcium chloride.

2Alg-Na + CaClz — (Alg)2-Cal + 2NaCl
(Alg---alginate ion (CéH70e¢)n ')

This principle is also used artificial salmon.

We examined how the strength of “Ooho!” is

changed, replacing potential of hydrogen.

2. Method

@O We prepared two kinds of solutions @
and®.
® Aqueous
distilled water (100 mL) and sodium
alginate (1.0 g). (Molarity 5.7 X 102
mol/l) We added food red into it

because we make this solution to clearly

solution which mixed

see.
Aqueous which added
distilled water (200 mL) and calcium
chloride(5.0g) (Molarity 9.0 X102 mol/L).

solution

@We made two kinds of aqueous solution
from ®. One(©) was mixed ®(40 mL)
and hydrochloric acid(60 mL / Molarity
1.0 mol/L).

And another(®) was mixed (40 mL)

L@

uooho ' ”

Hara Manami

by pH

and sodium hydroxide (60 mL / 1.0
mol/L).

® We made Ooho! by putting @ in ®OD
with a cap and drop three kinds of Ooho!
on the floor. We searched strength of

them.

3. Result
Acidity | Neutrality | Basic
First time 100 cm 60 cm
(pH) (1.39) (12.31)
Second time | 20 cm 120 cm 60 cm
(pH) (1.14) (7.05) (12.13)

4. Consideration

Strength of acid coat was soft and a base
one was hard. Thickness of acid coat was
thick and a base one was thin. Both of
hardness and thickness of neutral coat was
midway between acid coat and base one.

We intered that neutrality Ooho! can drop
most highest of the three because it have a
balance of strength and thickness.

In acid aqueous solution, we thought that
hard coat was formed by sodium chloride.

(NaCeH706)n+nHCl—nNaCl+(CsHs06)n

5. Reference

Skipping Rocks Lab skippingrockslab.com
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Let’ s make antibiotics
Hanaka Matsumoto Kosei
Exper imental motivations

According to the drama “JIN”, familiar
substances can be materials of medical
supplies. We are interested in this method,
so we tried to make antibiotics from
Penicillium.

2. Experimental method

(DIsolation & culture Penicillium

Agar medium
daubed with
Bacillus subtilis

@O Harvest Penicillium from a loaf
of bread.

@ Isolate Penicillium and culture it

Agar medium
e
in liquid culture medium.

(2)Extract Penicillin

@ Add canola oil to the filtered medium
at a rate of 1:1 to separate “water -
soluble substance”, “fat - soluble
substance” and “insoluble substance”.
Add activated carbon to water solution
to absorb Penicillin.
Purge the carbon thoroughly with
sterile water and put them in funnel.
To get rid of alkali impure substances,
pour 1.5% CH3COOHag.
® Add sodium bicarbonate to withdraw
Penicillin from activated carbon.
(3)Test

* We conducted some tests to check whether

our extract had antibiotic activity or not
by the paper-disk method.

I Soak circle sterile filter paper (p=1.0cm) in

several kinds of solution and let it dry.

extraction
v Mok | WA
® ® @

Agar medium (D)
daubed with
Bacillus subtilis
Agar medium @ @ ®
daubed with water
Table 1

II.Put the paper on the agar medium which contains

BTB like this picture.

=27/ 0)

from Penicillium!
Mimura Manaka Yano
3. Results

papers at @. ® & @ blindfold us whether

Bacillus subtilis is alkaline or acidic.

extraction
liquid

Bacillus subtilis Unwanted Agar medium  Agar medium
E;?;?:Ed bacteria turned blue- turned yellow-
propagated green green
Remainthe Unwanted Agar medium  Agar medium
same bacteria turnedblue turned yellow
propagated
4. Consideration

Through this experiment, we could not find
inhibition rings. We considered three factors
why this experiment was failed. First, the way
of extracting Penicillin was wrong. Second, the
Penicillium we harvested was the type of
No-making Penicillin. Third, the extraction
liquid had low concentration of Penicillin, so
inhibition rings could not grow up and we could
not find it.

addition, we want to try the other way to
extract Penicillin. Also we want to find a
reliable way and make freeze-dried extraction
by reliable way. Then we want to search
connection between penicillium level and
inhibition ring.
6. Reference

http://biohacker.jp/c/BH12.html
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An isolation and culture of the luminescent bacteria

Chisato Ueki

1. Introduction

If we could produce a luminescent flower, we could
utilize it as a light when natural disasters happened.
We tried to isolate and investigate the luminescent
bacteria.

2. Hypothesis

We thought that we could produce luminescent plant
by using nutrient medium containing the luminescent
bacteria.

3. Experiment

After putting a squid in a container and keeping it for
24 hours, we observed it in a darkroom. We took some
colonies of luminescent bacteria and put them on an
agar nutrient medium with an inoculation loop. We
tried to isolate the luminescent bacteria by repeating
this work.

In addition, we checked whether we should soak a
squid in the salt solution or not, whether we should
seal the dish or not and the temperature to culture this
bacteria.

4. Materials

- Squid (marketing)

Agar (1.5%) Liquid

+ Distilled water 475 ml 950 ml

- Phosphate buffer solution 25.0ml 50.0 ml
+ MgS04, 7TH20 0.1g 02g

- NaCl 150¢g 30.0¢g

+ Peptone 25¢g 50¢g

* Yeast extract 1.5¢g 3.0g

+ Glycerol 1.5ml 2.38 ml
- Agar powder 75¢g X

5. Results

It was very difficult to isolate luminescent bacteria
during the summertime, so we had to carry out
sterilization thoroughly. We were able to isolate
bacteria at last in October. It kept shining for about one
week. We did the isolation 11 times, but after the fifth
operation, we could isolate the bacteria.
It did not give a change to the luminescent bacteria
whether we soaked the squid in the salt solution or not.
The dishes in 20°C were brighter than the dishes in
15°C. The dishes which were not sealed tightly were
brighter. In addition, because it continued shining for a

long term, mold grew in the middle of culture in some

Karin Gorai

Chinatsu Takeuchi

dishes, but the luminous bacteria kept emitting light
well.

|The squid which shines Luminescent bacteria|

6. Consideration

It does not have any problem whether we should soak
a squid in the salt solution or not.
The bacteria in unsealed dishes emitted light better.
When we seal up a laboratory dish, it seemed that the
light became weakened. We thought it was because this
bacterium was not able to take oxygen. The bacteria
emitted light better in 20°C. In addition, it was
revealed that other mold did not give the big influence
to an emission of light.
1. Future issue

+ Culture in the liquid nutrient medium

- If the bacteria are put in a new nutrient medium, do

they start emitting light again?

8. References
2014 SSH experiment report
www.nikkei.som/article/DGXDZ033186240Q1A730C1
MZ9001
"Luminous bacteria" Keiichi Sakata,

Saitama Prefectural Koshigaya south high school
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About the decomposing ability of the mold

~The difference in the decomposition of biodegradable plastic and polyethylene~

Izumi Kazawa

Motivation

We found the mold that increase on film-coated
paper from the school garden. In this
experiment, we used biodegradable plastics
and polyethylene as material that cultured
with mold. What kind of difference goes out on
biodegradable plastics and polyethylene when
they decomposed by different kinds of mold.

Hypothesis
Biodegradable plastics decomposed by mold

easier than polyethylene.

Experiment
@ Cut each plastics into 2 X 2cm squares
and sterilize them.
@ @ and 3kinds of the colony of mold

were put on perfect mediums.
@ @was cultivated by 25°C.

#*Mold that we used were isolated from the soil
of the school garden. One made brown colony
(BROWN) and the other made yellow colony
(YELLOW).We also made rough (Not isolated)

mold from the soil.

Results (Cultivated with 2 kinds of plastics)

mold BROWN YELLOW | Not isolated
1st | Propagate too | Propagate | Bside:white
much too much mold
2nd | P-gide: yellow | Propagate | P-side: big
colony too much | colony
B-side: white B-side:
colony small colony

Riko Fujiwara

*In the figure, B stands for biodegradable
plastics and P stands for polyethylene.

The experimental state

BROWN 2nd

Not isolated 2nd
right:P  left:B  right:B left:P
Consideration

In ‘ BROWN 2n¢ It seems it’s because the
isolation wasn’t well so that 2 kinds of mold
appeared. In ‘BROWN 2nd" and ‘Not Isolated
2nd’ different kinds of colony were observed on

B-side and P-side.

Further Experiments

We conducted an experiment in the same way
to confirm that whether 4 kinds of mold found
from ‘BROWN 2nd’ and ‘Not isolated 20 are
really go to each direction.

The following result was obtained.

BROWN Yellow mold White mold
1st P-side B-side
2nd P-side B-side
Not isolated Big Small
1st P-side P-side&B-side
2nd P-side P-side&B-side
Conclusion

There are molds which prefer polyethylene to
biodegradable plastics and molds which prefer
biodegradable plastics to polyethylene.
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The behavior of white ants

Koiduka arata Toyoda yasufumi

Introduction

White ants walk on the line drawn with
ball-point pen such as chasing “ Pheromone”
because the chemical structures of those were
similar. We researched their behaviors of the
White ants by using their habits.

Method

First, we drew a circle of a radius of 6cm with a

red ball-point pen (made in “Pilot”). Second we

released three white ants to center of this circle.

We researched the behavior of 3 white ants.
Key Points of experiments
Had better release 3 white ants as soon as draw
the circle because important component in the
ball-point pen is easy to evaporate.
Observation
*k Counted the time that white ants needed to
arrive at the circle and recorded the direction.
% Look at the behavior ( following D~®)of
white ants for three minutes after all the white
ants had arrived at the circle.

[ @The number of white ants that turned
clockwise or anticlockwise.
If all the white ants walked in the same
direction, could a white ant overtake the others
or not.
(®When each white ants walked in the different

direction and crushed, could each white ant

\ change direction or not.

White ants

Experiment

Moriguchi takuto
Result
Time of The order and the direction of white ants
Experi which reached to the line.
-ment 1 2 3
1 16 (clockwise) 23 (clockwise) 40 (clockwise)
2 13 (clockwise) 13 (anticlockwise) 40 (clockwise)
3 38 (anticlockwise) 54 (anticlockwise) 90 (anticlockwise)
4 23 (anticlockwise) 52 (anticlockwise) 59 (anticlockwise)
5 6 (clockwise) 56 (anticlockwise) 127 (anticlockwise)
6 25 (clockwise) 28 (clockwise) 179 (clockwise)
7 38 (clockwise) 46 (clockwise) 390 (clockwise)
8 11 (clockwise) 55 (clockwise) 218 (clockwise)
9 21(anticlockwise) =~ 21 (clockwise) 24 (clockwise)
10 40 (clockwise) 114 (clockwise) 114 (clockwise)

This table shows that ---

% The effect of the ink of ball-point pen on
termites has individual differences

* The results of O~® are -

[ (Dclockwise—67%, anticlockwise—33%,
3 ants walked in the same direction—70%
@White ants hardly overtake the others,
but the case that worker ants catch up with

young white ants were different. White ants

A

which catch up with the other ants seemed
to rush the white ants walking in front.
(@Young white ants could change direction

\when they crushed.

Conclusion

We thought that white ants had certain rules to
prevent from confusing to form a society in a
narrow nest.

Future plans

We want to challenge the other radius of circles
or the numbers of white ants and do the same
experiment several times.

Reference books
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Favorite food of Mojihokori

Kashihara Yuka Mathumoto Ayumi

£MO

1. Relationship between previous research and
this experiment

About 900 varieties are known worldwide, more
than 450 kinds are confirmed in Japan, It is
thought that they eat fungi and bacteria which
are decomposers of plant bodies (fallen leaves,
fallen trees, etc.), animal bodies and excreta and
regulate the rate of decomposition speed.
Mojihokori is a kind of them. It can reach at the
shortest distance to the food and it is used for
various researches as a model organism. As
previous research, they like oatmeal mixed with
spinach more than oatmeal mixed with carrot. In
other research, they show interest in Miso and
raw meat, so we are interested in what is
difference of their favorite food.

In the first experiment, we used oranges, apples,
tomatoes and eggplants and tried to examine
their favorite food. But raw foods were easy to
grow mold, so in the next experiment, we made an
improvement on the foods.

2. Hypothesis

Would Mojihokori choose the food by the color?
3. Experimental method
In this experiment, we used Physarum rigidum
given from National Museum of Nature and
Science. First, put 20g of oatmeal (oats) in 300g of
water and simmer for 15 minutes. Picked up 100g
and added 1.5¢g of agar and sterilized it. Divided it
into two and added food coloring matter of green
and red.

Placed Mojihokori on the center of a petri dish
and placed the green and the red agar on both
sides. We kept the dishes in a dark room at 20°C,
and observed every several hours.

4. Results

Five Mojihokori moved close to red, and five
Mojihokori moved close to the green agar first.

Also, the Mojihokori that ate the red agar

changed its color to orange, the Mojihokori that
ate the green agar changed to yellowish green,
and then the color remained discolored for a while

even if it ate normal oatmeal.

Starting 24hours

Red o o ° ° °

Green ° ° ° . °

5. Discussion
Since the number of Mojihokori approaching the
red agar and the number of Mojihokori
approaching the green agar were same, we found
that food was not identified by the color.
6. Assignment

Because there are still a few records, we need to
repeat this experiment. Also, to research the
discoloration of it, we want to observe the
protoplast flow with a microscope. We want to
research constituent which Mojihokori prefers
from now on.
1. References

[Kinkaku Sonoodorokubekitisei]

Syunsuke Nakagaki
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Tropism of Plants

Kadomura Riho

. Introduction
I was interested in The Tropism of Plants,
and I hypothesized and conducted some
experiments on the basis of the precedent
experiment such as "Daikon sprouts are
distorted in the direction when you expose
them to light ".

. Hypothesis
I can change the direction of a bud and a root
to the opposite direction when I use tropism

by the light of the plant.

3 . Experiment [

1. I made 0.3% of agar nutrient mediums
and put into 26 culture test tubes and I
definite the test tubes as A:9, B:9 and
C:8.

2. I put test tube A and test tube B in a
cardboard box (B is stimulated with the
light from the bottom).

3. Igrew them A~C at 25 “C for one week.

4 . Results
(A) It was green slightly briefly.
0.4
“ab ®
=02 —|—o g ¢
< o
.:,_f 0
3 0 5 10 15 20 25
length (cm)

(Graph 1) The results of A
(B) The length was inconsistent and died

04

5?02 o—!oT ° + o

T 0

2 0 5 10 15 20 25
length (cm)

(Graph 2) The results of B

(C) It was approximately all the same length.

04 T
=02 ° oreR,

0

weifth

0 5 10 15 20 25
length (cm)

(Graph 3) The results of C
There were no plants which grew up in
opposite direction, and, for these results, I
made the following hypothesis.
* The Tropism is hard to appear to some
extent after having grown up.
* The direction of growth can be changed

right after seeds sprout.

. ExperimentII

I did it in the same way as experiment I and
compared the first germinative way. (A:15

B:15 C:15)

. Result O

*The growth condition did not almost change
all at an about the same germination rate.
*The number that grew up while undulating;

A:5B:0C: 1.

. Conclusion and Consideration

It is difficult to change the direction of
growth. When it has just finished
germinating, it is hard to make tropism.
But it is thought that I can affect the
germination and the growth a little by the
light right from the bottom.

8. References
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1. Abstract
We make protoplasts and isolate by dissolving
cell walls. We adhere and combine protoplasts of

different plants and make heterokaryotic cells.
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Abstract
We tried to make protoplasts: the cell which removed a cell wall from the

plant’s cell. We fused protoplasts of an aloe and a carrot. The purpose was

carrying out the cell fusion and making new plants. We finally successed to

make protoplasts.
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® Abstract

Cells of carrots differentiate roots, stems and
leaves. Finally we make clone carrots.
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Abstract
We made callus, which is an undifferentiated cell group and cultivated that by a culture

medium different in the phytohormone density.
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On Periodicity Modulo p of The Sequence Composed of Binomial Coefficients

Ushioda Shoichiro

1. Purpose 2. Method
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5 1 5 10 10 5 1
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(Table 1: Pascal’ s triangle)
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Abstract

We wanted to create games but we didn’t
have knowledge about the programing. So we
challenged to make a game.
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Abstract

We considered what Web pages are easy to
watch. Also we made sample pages and took
students survey "which is the better page to
watch easily". Then, we made a Web page of
TIkuno high school by using the result of the
survey.
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Abstract

We research features of CM songs which is
easy to memorize.

And we make an original song by using
computer with that features.
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Abstract

We program an original computer game

with HSP.
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Abstract

We checked the touch by using the
softening agent and a water
absorptive change.
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The evils of smartphones

Abstract

The aim of our research is to know the evils of using smartphones and
how to deal with them. We researched the evils of using smartphones on
the Internet.

1. B®
A — R 70 %) L THAUDIEEBIIOVWTIHRDLZ LT, ENLH
EHS HFiEEB 2D,

2. nHE E:I:J'Lo)jﬂ-lf
A HF =y b

3. HHT &KL

O HBEATREIRBEEFREZSIEEZTREEND D,
) 7/1/—74’ MZky, BREENBSZDHZENRDD
@ &EFIC EHRSCEZORTEZ 208D

4. R - EE=E
ELLHERTAZ LTSI ENTE S,

5. #5R

Aw— K7+ IERITED, RO EN T 2REZ D ki x I EpE s
LT LD > TLE D,

LWL AY— M7 3 VDELWMEWGTZMA2Z ETENLEITSZ L
Wb o T,

6. Z&E

https://www.santen.co.jp/ja/healthcare/eye/products/otc/sante medical/pr

esbyopia/

http://www.meganesuper.co.jp/content/sumaho-rougan/

http://www.thetraditionalpath.com/saisyonitoujou.php




FEQ

B

R AF SE A B AR AR
i BREE R LR

HDHREMGEBETEDOOENE

Effective ways of using sunscreen

Abstract

The aim of our research is to find out the most effective ways of using
sunscreen. We researched what UV is and which is best either, putting
SPF34 on many times or putting once SPF50 on.
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English education without Borders

Abstract

We researched two education system in Singapore and Korea where they

rank higher in TOEFL. Eventually we found a way to improve Japanese
English.
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Food cultures of the world

We thought in a question “Why are there many fat people in some
countries and many slender people in others?”.

We researched the food cultures of four countries including Japan and the
differences between each culture.
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Review of Japanese English Education

Abstract

There is a passive attitude of Japanese students in English class.
So the Japanese English level is very low nationwide.
Schools should gain opportunities to practice what was learned.
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Abstract

The aim of my research is to investigate the reason why popular with foreign
tourists.
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[School castel

Abstract
The aim of my research is to know about a school caste.
| studied the actual condition about it. And | thought about why we feel it, why it is
maintained, and how we should get along with it.
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Secret of popular manga

Abstract

I am reading manga from my usual days. So I thought that there is something in
common in popular cartoons. So I tried to explore it in my own analysis in exploration.
Why do not you join the cartoon world by all means
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People to see voice with color.

Abstract

There are people with the ability called synesthesia in the would. People with ability
called SHIKITYO one of synesthesia feel the color when they listen to sound.
However, Its existence is questioned. | think we want to prove the presence of this
ability throughout the experiment.
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Abstract
Nap has a lot of effect .But in Japan we don’t have a nap habit .
If we take a nap in school what change we have? We will talk about it.
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TV vs YouTube ~CM #HZA T~
TV vs YouTube ~With CM~

Abstract
We examined the difference between TVCM and YouTube advertisement.

As a result, many TVCMs advertise the image of their companies, whereas many
YouTube advertisements introduce the products themselves.
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Abstract

We researched the six popular libraries many people visit and found the
characteristics of them. In addition, we discussed how to realize the ideal library and
thought new ideas.
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Current status and how to improve of literacy ~What we can ~

Abstract

There are some highly literacy countries and some low countries in the world.

These differences occur from poverty and lack of understanding of women's education.
To solve these problems, we should continue to support.
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What is”’gagasubandasu”?

Abstract

This is a consideration of a cartoon. Gagasubanndasu is the title of a short story.

What does the word refer to?  What is the subject of the story?
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Abstract
Today the number of Otaku are increasing around the world. But we do not have
good image about them. so we researched a good influence which they have been
giving to Japan.
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Why is not a picture brought along?

Abstract

The aim of my research is to learn about improvement of a picture. As a result, the most
important thing in improvement of a picture is don't lose its balances. Through this research it
tured out that the person who is good at drawing picture spends more time than not so
much.
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Abstract

When we search “Osakazin” in Google, we found Osaka people’s images are not
good. Then we thought why Osaka people are not popular. So we researched the
reason and considered it.
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The reasons of the increase in number of Asiatic black bears which come to human

habitations
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Abstract
The main reason is changes in areas located in between human habitation and habitats
of the bear. However, the changes were caused by our irresponsible behaviors.
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Psychology of Japanese military commander
~Why did he fight against discounting?~
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Abstract
Some of military commanders of the age of civil strife fought with the numerical
inferiority and died. We research it about the psychology the action that we cannot

understand very much. We investigate
Katsuyori Takeda who was famous for a
war of Nagashino.
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Interrelationship between Military Main Force and Social Structure
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Abstract

Human societies and wars are closely related. It can be referred to like “The history of human
beings is the history of wars.”  In the future, that relationship will continue. We consider about
the future of both human societies and wars through the relationship between military main forces

and social structures and its transitions
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Abstract
Have you ever played video games? You might have been said, [Don't play video
games.] ,when you was playing them.
Super Mario and Pokemon have been produced by Japanese campanies but Japanese
think that it's helpless to play them. Is it true?
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Love of Japanese history
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Abstract

We searched about the difference between love in the past and love at present. So we conducted questionnaires
to ikuno high school 70" students about love.

We compared the result with the love episode in the past ,and searched what the difference is. And then we

found a lot of differences, compared with the sense of value in the past love.
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If an earthquake is generated now
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Abstract

The outbreak of the big earthquake “Nankaitorahu-kyodaijisin” is expected in the future.
We thought we have to know and prepare for it. It is expected that the second disaster
such as “Tsunami”, "Liquefaction”, “Fire”, “Landslide disaster” happens in Osaka. We
consider what we should do from now.
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Why people from Osaka are seemed to be funny?
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Abstract

We researched the subject why people from Osaka are seemed to be funny. By having
watched some experiments based on the definition of Osaka people are funny, we wonder why
they are seemed so.
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Does the Osaka direct influence the character of people in Osaka?
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Abstract

It is said that people in Osaka are noisy, vulgar and stern through a lot of mass media. We
were interested in the character of people in Osaka.

Languages and humans are closely related. Then we supposed that a feature of Osaka dialect
apply to the character of people in Osaka.
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The Music Therapy ~with the “Tone-Ch ime”
2-6 SIwanaga W.Saiga S.Mitysda M.Yoshikawa
2—17 H.Takaki Y.Takahashi R.Takayama

Effect of Tone Chime on our body and mind was investigated.

We confirmed that it made us relaxed and promoted good communication.
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Abstract
We thought to express “Expectation to the future”
We compared it with a Chinese character “HISHO”
We’ d like to check how long it can move the heart of the perform to perform a

calligraphy performance
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BERVEVOTZPYZOLDEREITKSIREM
The stability of Benzenediazonium chloride in the temperature

St BEOART B OEAR EE

Kasamatsu Ayaka Kinoshita Airi  Yoshimoto Miyu

Abstract

Benzenediazonium chloride created by diazotization of anilin is easily affected
by heat. So it reacts to high temperatures and it decomposes. As a result, the
solution becomes cloudy.Therefore we studied the stability of
Benzenediazonium chloride in relation to the temperature and transmissivity.
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Prevent the diazonium salt from decomposing!!

Kasamatsu Ayaka,Kinoshita Airi, Yoshimoto Miyu

1.Introduction

Benzenediazonium chloride

created by diazotization of aniline is easily
affected by heat. So it reacts to high
temperatures and it decomposes. As a result,
the solution becomes cloudy. Therefore we
studied of stability of Benzenediazonium
chloride in relation to the temperature and
transmissivity.

2.Method

We filled one hypodermic syringe with 10ml of
1.1mol/L Anilinium chloride solution and
another one with 10ml of 10% Sodium nitrite
aqueous solution and set it into a pump
machine. The reason we used a pump
machine was to make sure that the solutions
were mixed at a constant speed. Each syringe
was connected to a microreactor. The
microreactor was submerged in water in a
tray. We stirred the water to make sure that
the temperature was even throughout the
tray. The pump pushed both solutions
through the microreactor at the same time.
We collected the mixed solution from the end
of the microreactor. We measured the
transmissivity of the solution we collected.
Because it would take too much time to check
the temperature of the solution, we had to
assume that it was the same as the water
when it first came out of the microreactor.

3.Result

At first, we set the solution’s rate of flow to
20ml/h. But the solution often got cloudy
when it was at a low temperature. We
thought the Anilinium chloride solution and
the sodium nitrite aqueous solution were not
mixed fully when the flow rate was minimal.
Moreover, we set the flow rate of these to
100ml/h. The graph indicates that result
which occurred from the mixing of two
solutions at a constant rate.

a horizontal line.temperature-
a vertical line.transmissivity

00
S0 oc 50 100 150 200 250 300 %0 400

When the temperature is more than 5°C, the
transmissivity of the mixed solutions

dropped quickly. Therefore, I think that it will
continue to occur at temperature that are
greater than 5°C.After the experiment,
nitrogen was generated from the solution.

4. Future developments

In this study, concentration of Anilinium
chloride solution and Sodium nitrite aqueous
solution, flow rate, and length of the
microreactor were constant. We will want to
try to change these.

5.Acknowledgment

In this study, we received the advice and
borrowed the syringe pumps and the
microreactor from Mr.Muto, a Prof of Osaka
Univ.

Thank you very much.
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About Koalas
1-6 Koki Sakogawa

Koalas are same marsupial as kangaroos. They are nocturnal.
Koalas’ babies go into their mothers’ pouches by themselves and grow
up. They put their heads out their mothers’ pouches.

Koalas eat leaves of eucalyptuses which have poison. Their poison is
countracted in koalas’s livers which are large.

Koalas sleep for about twenty hours. Because they get few energies
from eucalyptuses. So they don’t move well.

Koalas have chlamydia bacteria, but if their immunity fall off by
Increasing in stress, they will get sick. Their main sicks are
conjunctivitis and cystitis. Now, their habitats are decreasing.
Because the trees of eucalyptuses are cut down by humans. So their

stress 1s increasing. And koalas are Vulnerable Animal.
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Koalas’ diseases

1—7 Mami Kuroda

Koalas are a vulnerable. One of reasons is sick.

CAUSE

The reason of becoming diseases is reduction of habitat.
Reduction of habitat is caused by logging of forest.

If habitat decreases, koala cannot live.

They also have to move a lot to look for eucalyptus to food and
mating partners, so they collect stress.

They become immunodeficiency by collecting stress.

As they become immunodeficiency, they cannot suppress
chlamydia in their body, so they become diseases.

The main diseases are conjunctivitis, cystitis, kidney failure.

SUPPORT

People made a lot of rescue teams and koalas’ hospital.

Rescue teams are operated burden the vehicle and gasoline fee by
the Australian citizen.

Koalas’ hospital is made by Queensland’s government.

There also are wildlife cares.

Wildlife cares are citizen with special permission to raise orphan’s

wildlife baby.

MY THOUGHTS

I think logging of forest is not good by wildlife.

I'm surprised that there are many volunteer.

I think Japanese people should be more interested in wildlife.
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Summary of the SSH training

1-4 Fumika Ichinose

I went to Australia in SSH science tour From March 4 to 12. I studied
many things there.

At first one is difference between Japan and in Australia sense of values
for the wild animal. This is the story that I heard in Moggill Koala
Hospital. It give a law for the government to protect a wild animal in
Australia. In addition, the hospital for exclusive use of the wild animal is
in Australia and protects a wild animal thoroughly. However, it watch a
wild animal as an idle thing in Japan and keep away a human being and
a wild animal. In addition, there is difference in the consciousness of the
nation. A lot of volunteers to save a wild animal are in Australia. How
about Japan than it? I thought that I seemed to live a good life in it if a
human being was good.

The second was able to learn the habits of an Australian special animal
including a koala. What was surprised at in particular about child care
and the sex organs of the koala. The koala gives birth in the state that a
fetus is very inexperienced. I give birth at one pace (as for the gestational
period from 33 days 35 days) in one year and can make different milk
with a big child and a small child. In addition, I seem to be able to stop the
division of the fertilized egg until a half year.

The third really watches many interesting plants in Fraser Island and is
what I mentioned. Though i1t was _
interesting only in a thing made of the sand, |
I grew wild and watched it, and, in Fraser
Island, a lot of unique plants were &
interesting at all there. I could do the w .
valuable experience that I could not !
experience in Japan and I could participate
in SSH science tour and was really good. 1
was uneasy, but a host family and local ¥
people welcomed me and I was able to
spend time very happily. In a second grader
I wants to continue working on research to §
make use of this experience somewhere.
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Memories

Atsuki Seko

T arrived at Australia. 1 felt Australia’ s the humidity was very higher than Okinawa. So,
I surprised at climate of Australia.

March 7, I went to Fraser Island by ferry. I saw Kingfisher Bay. It was beautiful. I walked
around the forest. There were a lot of interesting things. For example, the edible flower
of the name of Wide Bay Boronia, the leaf as acute as hands are cut, scribbled tree of the
name of Scribbly gum, laughing kookaburra.

March 10, my host family gave me a stuffed toy koala and a letter. I was about to cry. Then,
T thought “T was good to meet my host family.” and I exchanged good-byes with my host family.

I visited Mogill Koala Hospital. I saw koala which is in hospital. There were wild animals.
So, a veterinary has to return koalas to the forest. I thought the wild world was severe.
If I live in wild world, I may die in a minute. Viewed in this way, a lovely koala is stronger
than human.

T couldn’ t speak English well, because I panicked on realizing. I have to keep clam.

I want to become great human like koalas.
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#About Bat

SSHA—RFSYTFHAIUVRYT—O®

The Animals Of Australia 1-1 Asuka Nishida

+ If koalas don't die of an aceident and sickness, they almost die
of starvation
— Reason; Their teeth wear off, and become flat. And, they can't
ind any more leaves up and can’t take any more nutrition,
+ [t's thought that koalas have Chiamydia bacteria.
—Until taken ill: They feel a stress =Their immunity power |
falls.=>They can't retrain.any more Chlamydia bacteria in their |
| body.=they get ill
! —What kind of stress?:
_Their stress is {0 come down to the ground and (o move the

long distance because a habitat became a picce by lelling. !

« A bat can be shared with two kinds,
— #Micro bat
* Their staple diet is insecis. So they canuse the supersonic.
#*Macro bat
= Their staple diet is fruits and floral honey. So their hearing

and sight is very good.
= This is a picture of the Macro bats:
* They're weak in hot, So they cool off using their feather when
stopping at a tree:
* Bats have their houses and kindergarten. The teachers are male of

the bats born one year ago.

Complains come because they small bad and are noisy, but the

government does't do anything. —Because they carry pollen of
eucalypluses.
- When we_are bitten at and scraiched | i5, they move a

VLS [0 1S we are never supposed to touch wild

| learned a lot of things in Australia and felt that we are keep suffering damage from
animals, and we're giving much harm to animals, too. So we should do something
which can be done for animals. For example, anvthing dangerous for animals isn't

made untended. [ ‘1l begin to do such things.
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The things I thought and felt in Australia

I had gone to Australia and I
learned about the way in which
Australian people and government
think about their nature and wild
animals. They think that they had
better face and think more
seriously than Japanese people and
government. For example, there
are many laws for nature,
environment, and wild animals 1n
Australia, but there 1s a few law 1n
Japan. In Australia, we must
protect wild animals from many
problems. If we find injured wild
animals, we must bring them to
veterinary hospital which heal only
wild animals. In there, many kinds
of animals were healed injuries or
cg\red 1llnesses without

TN

some money. Because these
hospital use donation, entrance fee,
and visiting fee, so these hospital
not need money from people who
brought animals, so people bring
animals with a sense of security
and people can bring more easily. I
think that it is very good points in
Australia. In Japan, there is no the
hospital like these hospital. Besides,
Japanese veterinary  hospitals
don't want to take care of wild
animals. Why is that? Because wild
animals have some infectious
disease virus. If 1t 1s, are we
forgiven to not take care of wild
animals? Are we forgiven to neglect
wild animals? This answer is NO.
Do the wild animals in Australia
have no infectious disease virus?
No they have so it is not important
whether wild animals have
diseases. The important thing is
whether we have a gentle heart for
other creatures in our own. If we
really think about wild animals
and nature, we have to start there.
I mean, we have to have that heart.

1-1 Kyugo Asai
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What I Learned in Australia

I stayed in Australia for 6 days. For the first time overseas and homestay. So I was

nervous, but I didn't think it when I met host family. Host family is very kind.

I went to FCAC. I studied about many kinds of eucalyptus and pronunciation. At first, I
thought everything was difficult. Especially listening to English and to understand it. I
tried to talk with buddy with courage. Because teacher said us "The most important
thing is BRAVE ." I thought so too.

In Fraser Island, I went to a creek and Like McKenzie. The creek was clear. Like
McKenzie was very beautiful. I swam there. And I knew the lake is deep. Then I

thought it is very important to experience.
Finally I went to Moggill koala Hospital and Currumbon Wildlife Sanctuary Wildlife
Hospital. There were many animals who suffer from the sickness and injury.

I was surprised to hear that it don't need to pay money to treat.

I was able to gain many valuable experiences. I will never forget the things I had

learned and felt.
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HELPING WILD ANIMALS

1 -1 YuuSawai

ENVIRONMENT TODAY

Now, wild animals’ habitat ware broken by us, people.

We are causing trees to fall to build buildings. That makes animals to lose their place

to live.

We visited the hospital to koaras. There were some sick koaras . koalas have germs in
their body. Losing habitats gives large stress to them.  So, the germs became to hurt

Koaras.

When we went to the wild animals hospital, we saw many animals hurt by fish hook .
The injury sometimes cause sickness, or death.

Those sickness are so hard. In coala’s hospital, nearly harf of coalas are enthanatizited.
| felt so sad to know such a thing. | asked the tour guide how | can help them .

She said that there are many things | can do.

First, | can tell my friends and other people about what | learned.

And in the future, there are valuable ways to tell. If | become a writer, | can write about

it. If | become a teacher, I'm able to teach about it.
Thorough this tour, | learned | have many ways to communicate with others.

| will help animals.
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Difference in handling between wildlife in Australia and Japan

2-8 Izumi Kazawa

In Australia, wild animals can be observed in familiar places compared to Japan. I think there are

two main reasons for it.

First, Government Initiatives
There are some laws against nature in Australia and they are stricter than those in Japan.
For example, there are road signs for wild animals. This sign
means that there are many kangaroos for 190 km from this, so
be careful.

This sign means that there are many kangaroos for 20 km from
this, so be careful. Besides kangaroos, there are signs of other
animal versions such as koalas and birds. With this sign you can
think of the possibility that animals will jump out of people

driving a car and prevent traffic accidents in wild animals.

Second, Cooperation of residents

In Australia, there are organizations that independently treat
wild animals. They have their own hospital, and wild animals
may be carried by residents' hands there. Treatment is done free
of charge and is attributed to the nearby wild found at the end of
the treatment.

This picture is about the treatment of pelicans at wildlife
hospital. It seems that this pelican has become paralyzed and
cannot move due to poison in the body.

There are no hospitals specialized in wild animals in Japan.
With such a hospital in Australia, it is possible to save many
wild animals from injury and illness.

Here I divided the reasons into two, but I think that these two do
not hold if either one is missing. Nature conservation is done by

the cooperation of many people.
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SSH Science Tour In Australia
20173./4~12 2—9 MINO SUZUNA

I took part in the SSH science tour from
4th to 12th March.

I was worried. Because this tour is the
first time to go abroad, and I am not good
at English. However my host family kindly
welcomed me, when I arrived in Australia.
There were some times when I could not tell
English well, but it was a very good

experience.

What I felt in this tour is the difference between Japan and Australia.

One thing that remained in the impression was that there were many waste basket in
the city and the ground was beautiful. I felt that Australian is interested in the
environment much higher than in Japanese is. Australians said that they value nature.
For example, Japanese kill bats as pests. But if you kill a bat in Australia, the

ecological balance may collapse. This is because they don’ t kill them.

I was surprised that wild animals were treated in Australia. There are a lot of wild
animals and plants. It is about koala. They are run over by cars, attacked by other
animals, or infect bacteria. (EX: chlamydia, cystitis, cataract) If they get

injured or sick, the local people would take them to the wild animal hospital. However,
it is often too late to find their disorder. They are euthanized if they could not

live in the wild. You could not speak with wild animals, and they usually live in

the forest. The hospital receives money from visitors.
Australian donates to the wild animal hospital money and

the hospital receives money from the country.

This is very different from Japan. Japanese does not
connect with nature. It cannot be said that keeping it
as natural is not a bad thing. However, the Japanese
tries to get to connect that it is damaging to you.

What is important is to think the balance.

Thank you for reading !
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