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Effective of deviation value

2104 Abe Taiyo 2206 Umetsu Takumi 2213 Konno Taichi

1

Introduction

What is deviation value

the average is 50 and the standard deviation is 10.

A number indicating how much position a certain number is in the
sample. Standardized number of sample variables to make sure that

Deviation value can evaluate the most accurately
When sample distribution is normal distribution.

The effectiveness decreases as it deforms from normal
distribution.

¥

How is effectiveness of deviation value different when
distribution is a normal distribution and when it is not a
normal distribution?

What is Normal Distribution

*The average distribution is T
the largest.
- If it gets away from the
average, it’s less distribution .
* It’s symmetrical about
the average.

So we started researching to focus on the deviation value the when
distribution is a normal distribution and when it is not normal.

2 Method of research

1. Creating a Graph

We created graph of normal distribution and graph
that there are two mountains.

And the four things listed below are the conditions
of the graph.

*The vertical axis is the number of people.

*The horizontal axis is the score.(he highest is 100)
*The number of people is 10000.

*The average score is 50.

GRAPH A

As a result of the creation , GraphA’s standard
deviation is 10 and GraphB’s standard deviation
is 25.5.

2. Compare the deviation values

We compared the deviation value when it gets 60 points.
And we also compared the deviation value when it becomes 2515t

3 Result and consideration

In GraphA , if it gets 60 points, the deviation value is 60.
In GraphB , if it gets 60 points, the deviation value is 52.9.

And in GraphA , if it becomes 251st, the deviation value is 70-71.
In GraphB,, if it becomes 251st, the deviation value is 66-66.4.

So if the average points are the same

*Even if it gets the same score, the deviation value is not same once
in a while.

= Even if it gets the same order, the deviation value is not same
once in a while.

The deviation value presupposes that the sample graph is
A normal distribution.

In other words, if the graph is far from normal distribution.
The deviation value does not make a correct evaluation once in a
while.

4 Future work

Sometimes deviation value can't make an accurate evaluation.

But, deviation value is useful to evaluate points of test etc.

thus...

We want to advance research about

+ Thinking about how to make more accurate evaluation
by deviation value.

+ Thinking about new value that can be evaluated more accurately
than the deviation value.

5
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Chladni figure
~What kind of pattern of the sand is drawn

by sound~

Miyagi Prefecture Sendai Daisan High School
Kyo Sato Kosei Okada Yuta Saito Shota Sasa Kanta Sato Takumi Ota

IntrOdUCt I on conventional Chladni figures MethOd Give the device a vibration

Sugar on

e )
Chladni figure They don’t vibrate = the device
directl
- Sounds waves made visible R i ’
‘ Assemble Change frequency

the circuit

and give vibration

Sand is gathers by vibration
W mede them low frequency oscillator
vibrate directly

Figures change by frequency

And we find Chladni figures’ regularity equipment

Result & Discussion

f— A (width) Graph

25

20 ]

15

o ® )

10 e%° o

. o % e,

0

0 500 1000 1500 2000
. (cm)
’ " f — A (length) Graph
T n_‘,f‘ Zids ) °
oy -] g,
- We couldn’t make Chladni figures with sound more than 2000Hz. 20
- When the frequency increased, the figure became complicated. ° °
- The patterns of 275Hz and 1180Hz are similar. 10 L s .
°
¥ cov %,

- The frequency is too high.— Wavelength becomes short and the 0 (Hz)
number of nodes increases.—So the gathering places of sugar increased 0 500 1000 1500 2000
too.

- we think harmonic tones are related to the cause of similar figures.

Conclusion

- Use a graph to make a formula and investigate the relationship between frequency and the figure more.
- Research the cause of variation in the graph.

- Investigate about the harmonic tones and investigate why a similar figure is made at a different frequency.

Previous Experiment

https://ja. wikipedia. org/wiki/%E3%82%AF%E3%83%AI%E3%E3%89I%E3%83%8BUES%IB%BIUES%BDUA2
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The candles which did not extinguish as expected

Miyagi prefecture Sendai Daisan High School Research project Team candle
Yoshihisa Kaneko, Daiki Ito, Gen Takahashi

1. Introduction and hypothesis 5. Future Work

oWWe will try experiments by changing the situation.
And make the clear relationship between burning time
and position, temperature, etc. )

' Keep ' For example)

Go out (D change the place of candles

e e (1)On a diagonal line in the container.
(2) Center and corner in the container. (z)r
@ Cool top of the container ®
Wh1ch candles e longer.one ‘
go out first? goes out first.

Application for a disaster site

» Think of a safe storage space for something which
ose the convection of Theeme e causes burning when designing a building.
warmed air affect it? * Think of safe evacuation routes and illustrate.

smoke

2. Materials and method gentainer 4. Discussion
(Exper iment®)

We measured differences in time by changing
the length of one candle.

LR E were, the cardr het | | comvecton.
(cm) were, the earlier their convection.
@ 3.0 3.0

ATig. 1 Image of experiment fire went out.
@ 3.0 4.5
(©) 3.0 6.0
ATable 1 The each length of candles
Candle diameter is 0.5cm. ~ ~
(Experiment®) m

We put smoke in the container with a smoke generating device, and

we observed convection. ’
3. Results
Result of experiment@®:
14
12 8.4 12 :

= o
53
o
v 310 A Fig.2 A Tig. 3 .
g c 8 The C02 is produced by the The top of the box is
E g.- 6 1.5 flame. heated by the flame.
G =
~ = 4
[0} 2 -
0 [
The C02 can’ t move from
@ @ ® here, and the longer one
9 goes out.
ATable 2 Relation of time and length
Result of experiment®:
We could not see any clear convection.
Fig. 274 The discussed moving of
A Fig. 4 the air

Previous Experiment
SERK 2 O AEFEILRERFZE (X 7-UVE VD IV RN A D EL 125
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Improvement of accuracy of visible light communication
Miyagi Prefecture Sendai Daisan High School
Inaduma Daisuke Kasahara Kotaro Sato Kota
Seki Yoshitomo Chida Naoto Hosokawa Keita Shimoyama Riku

1.Purpose and background

What is visible light communication?
Smp

’é/e”z‘/,— "

5hy .

Task

&7_& Flashing light '\] ( <:‘I=n=|=8
A e ==

Fig.1) About ambient light

Good point
*hard to crowd
* fast communication speed
+not affected by Radio Law
Bad point
- affected by external interference

Remove external
interference as
much as possible.

Fig.2) Radio communication(Left) Visible light communication(Right)

2. Hypothesi i 1SSl
YPOREE [ DMore accurately by slowing the transmission speed

(@More communicate accurately using red because it has a small refractive index

4.Result of Experiment 1

3.Experiment 1
Tab.1)Change in communication accuracy by communication speed

=Purpose
To check transmission rate suitable for visible light communication
350 19200
*Method 200 14408
We change transmission rate to 110~57600bps in a darkroom. 550 2400 4800 9600
Distance of a transmitter and the receiver is 10cm. 2 500 1200
We measure and take the average of three times. £ 150
~ 100 J1p
Fig.3) Layout of the device (Experiment 1) 50
Dark Room 0
Trans 0 5000 10000 = | 15000 20000
PC mission Receiving PC _ Spe(.ed of communication (bps)
As the communication speed was increased, the number of characters that could
be received increased.
It could not receive characters at speeds above 38400bps.

6. Result of Experiment 2

5.Experiment 2
Tab.2)Correction of color and communication

*Purpose
To measure relationship between color of transmitted light and distance of 250
communication by using Full color LED.
*Method 200
We change the color of transmitted light by using Full color LED. v 150
*material I
Full color LED @ 100 +Z
Fig.4)Layout of the device (Experiment 2) 50 —e—3B
Dark Room 0
2.5 5 7.5 10
Trance N Distance of communication (cm)
mission L L % Receiving - - — -
-Red light received most when communication distance is 5 cm.
phototransistor * Green light was received most when the communication distance was 7.5 cm.
S —— + As the communication distance increases, the number of characters that can be

received decreases in order of red, blue, and green.

Discussion] e | Future work1 i N\

* By increasing the communication speed, the communication accuracy also * Research why the accuracy decrease when speed of
@ increases. communication become slow
* It is limit of phototransistor's performance not to be able to communicate * Research why the accuracy increase when speed of
more than 19200bps. \_ communication become fast Y,

Discussion2 (-l Future work2 =

» There is no relationship between the refractive index and the accuracy. * Reduce the communication distance interval and find the

* There is a difference in the distance the characters can be received the most by distance with the number of characters that could be

the color. received blue the most
\. Y,

S

Previous Experiment
A ERIA L b7 A2 v X ORE] http://www.tetras.uitec.jeed.or.jp/files/data/201001/20100105/20100105.pdf

(AT YEE(E & 13 http://www.naka-lab.jp/vic/aboutvic6.html
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Elucidation of mysterious movement of water and the oil of the

Istanbul tray

Otsuki Yusuke Sato Yuma

Takahashi Sho

Nakano Taketo  SENDAI DAISAN H.S.

1. Introduction

The Istanbul tray

* The surface of the oil
doesn’'t wave

* The oilwater interface
oil waves.
water figurel
Previous Experiment
They researched the relationship oil
between the wave and coefficient
- . water and
of viscosity.
sweet sake figure2

1
1 We study the relationship between :
» 1

$

But they didn’'t know the
mechanism of wave.

I the wave and the distance from the
1 fulcrum to the cup.

2. Materials and Method

[Experiment device) /9¢// — Fulerum

3. Result

Exper iment 1 Experiment 2

oil-water interface
water

figure4

First
stage

Second
Stage

Third
stage

All of illustrations are when the largest change of position.

4. Discussion

e According to Experiment 1, we knew that the water surfaces
which are on first and third stages waved unlike a real Istanbul
tray.

* According to Experiment 2, we knew that the longer the
distance between the fulcrum and the cup is, the bigger
waving of oil-water interface.

/I /’ We made the experimental
device like left picture from
the 2cm-thick woods.

A A And we took a video using
/ a smartphone.
30 y {Experiment 1}
3 First
stage We used iny water
and experiment.
Then we observed
how the surface
waves.
55 Second
3 stage
{Experiment 2 )
Third | We used the oil
80 stage and the water.
A Then we observed
3 how the surface
waves.
v — 9
[a]
. cm 5
figure3

Plastic container

5. Future Work

* We try to elucidate the mechanism, and do an experiment
which change the quantity of liquids and the distance from
the fulcrum.

e Because there is possibility of the standing wave in the
shaking of the boundary surface, we check a period and
relations of the shaking of the boundary surface.

6. Previous Experiment
1. InFY 2016, projectstudies A 2% 27—/ DI OO |

2. InFY 2017,

project studies [ A% v 7 — )L OBRICTEE 2208 OWEOHE X |
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The condition varies the friction charged

Omi Masachika Kimura Ryokuto Wagatsuma Ryuki

Watanabe Ko

1. Introduction and hypothesis
Static electricity — hands can be injured and machines destroyed.
There is much this.

A A Tri ; ;
. : L riboelectric series
We think there is possibility that we
can use electricity to do something. Glass
! Human Hair
Fur
We will find conditions where Silk
electricity comes large or small. Paper
1 Cotton
- ) Woad
humidity/temperature/times/ it ol
strength/speed Polyester
Plastic Wrap
—We will research relation to be s
L. Silicon
between these conditions and Teflon
static electricity. =

Conclusion

We changed times , humidity and temperature, and speed, and rub but we

can t find the condition.
!

However, there are differences and possibilities to be some extent.
!

To find the relation

(MWe lose other causes to change.

@We find correlation.

@We research about electrical discharging.

@We do repeated experiment.

—The more we do experiments , the more we can find relations.
—We must do new experiments.

2. Materials and method
how we made static electricity—Fur (+ electric charge) Vinyl
chloride (- electric charge)

It was rubbed by human hands. And we measured data immediately.

!
To measure the charge level—Foil electroscope

!
The foil opens when electric charge approaches. So we measure the
angle by protractor.

!

We touched a vinyl chloride pipe to other metal to discharge.
Experiment was repeated

1) Number of laps

We changed the number of reciprocations to rub Fur and Vinyl
chloride. First, we rub 5 times and increased each 5 times we measure
even 50 times. It is repeated.
2) Temperature and Humidity

When we experimented, we measure temperature and humidity.
3) Speed

To change speed.

ruler —

vinyl chloride pipe

g~

foil electroscope

experimental device

3. Result

1)Times ..

40
s
30

9I8uy

5 10 2

25

reciprocations

This graph shows angle that the foil electroscope opened by
times ,side. We can t find a strong relationship.

30 as a0 as 50

Nur;1ber of

We think the cause is * Difference of time is to little.
«We can t do electric discharging.

2) Temperature and humidity

80

70
60
50
40
0
20
10

0

1 2

This graph show angle that the foil electroscope opened by days. We
looked difference of average between 5 times and 25 times.

1—8, 10 28°C 74%(day temperature humidity)

2—7,4 31°C 55%

We can t find difference by temperature or humidity but We understand
there is difference by day.

9|8uy

3)The speed

9|8uy

i}

75 Spee PM) 150

This graph shows angle that the foil electroscope opened by speed.
There is difference on 150 BPM.

Bibliography
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The relationship between surface condition and rolling friction

Miyagi Prefecture Sendai Daisan High School

Project Study friction group

Ishhin Hisamichi Yuki Watanabe Sota Wagatsuma Yuji Shindo Sota Nishikibe

1. Introduction
We rode our bicycle.
N2
The condition of the road may change our riding speed.
N
Is there any relationship between surface and friction ?
N2
Especially, rubber friction is known to change in dry state and so on,
but remains unknown.
N2
We study about the relationship between the surface and friction.
N2
It can prevent traffic accidents.
2. Hypothesis

= Friction is proportional to the number of grooves.
*Grooves make friction stronger, and make variation more.

3. Materials and Method

(BMaterials: rubber tube, Plastic cardboard, Wooden/Acrylic plastic
board, Measure

Method

1. We roll rubber tire on the slope .
2. We measure the distance of rolled tire ﬁm
Experimental apparatus
,(’\ 40cm Plastic Cardboard (constant)
\\/7/,
Rubber Tire /
/ %]

Fig 1. Experimental apparatus

Sideways Wood, Acrylic plastic

Lengthways

uonallg Suluuny

Fig 2. Grooves

How to measure

Imaginary point of mass

Max distance

max + min
2

Min distance

Fig 3. Center of gravity

We measured the distance between the edge of the slope and the
imaginary point of mass. Then we calculated the decline of energy
using the following formula.

9.8m (40 -

(m[g] is the mass of the rubber tire we used)

max+min . 1
—) sinf X — [mJ]
100

4. Result and Discussion

Sideways grooves

(mJ)
12
® 11
=10 ® 10.65
5 ® 94 0394
g 3 ® 339
T 4606 ®6.39 S Woad
5 ® ® Acrylic
T 4 @422
=
e 2
0
0 1 2 3 4 5 (time)
Number of grooves
Table 1. Result of sideways grooves
Lengthways grooves
(m)J)
12
® 1111
% 10
5 ® 9.15
G 8 ®
g 7.78 eWood
S ; @606 ® 6.49 ;
5 0 0571 eAcrylic
g, eh22
=]
°
g 2
0
0 1 2 3 4 5 (time)

Number of grooves
Table 2. Result of lengthways grooves

- Sideways grooves make the reduction of energy the most,
then the second is lengthways grooves and no
grooves make the reduction of energy the least.
=Because grooves make slightly upward and downward
motion.
*There is positive correlation between number of grooves
and reduction of energy.

5. Conclusion

* Acrylic friction is bigger than wood friction.
* Friction becomes bigger when there are grooves
than when there are no grooves. The relationship is

No groove < Lengthways grooves < Sideways grooves

6. Future Work

+ We will check the reason why the variation of the results became less
when making the grooves.

* We will change the kind of grooves and add a change for vertical
movement.

Reference
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Manipulate crystalline form of sodium chloride (NaCl)

Miyagi prefecture Sendai third high school issue research

Ryota Takahashi Motoki Asai

Tappi Sato Takumi Watanabe

Introduction From the previous research, it is known that many needle-like, columnar, plate-like crystals appear
by using the poor solvent method, and crystals become longer as the concentration is higher.

%
Plate shape (Fig1)

3 v ;\* |
Acicular, columnar (Fig2)

We focused on the
depth of the Solutio

n

length of the crystal?

Is there any other condition to change the

»

What is the poor solvent method?

Ethanol is easily soluble in water and
attracts water molecules.

Water
molecules

=)

(Fig3) The poor solvent method

Results and Discussion

300ml

(Fig6) Image of crystal formation

Amount of crystals
300ml 200ml
beaker beaker

100ml
beaker

Experiment Method
keep

Amount of solution

change
The size of the beaker

DPlacing the solution in three beakers.
(@Adding ethanol using a burette.
@Wrapping all beakers.

@Left them for 1week.

ot

100ml beaker 200ml beaker 300ml beaker

(Fig4) Experimental situation (Fig5) Beaker with lap

100ml

(Fig7) A part of the crystal taken out

length of crystals
300ml < 200ml 100ml

beaker

Future works

-Perform similar experiments several times to get more accurate data

+Since the relation between water depth, amount of crystals and length is
known, we check the regularity of the shape

Previous experiment
WEE=ESER BEAE BMEETHONLERT MY Y LORKE

beaker beaker
Conclusion

-

Water deep is long
The crystal becomes longer and the
amount of crystals obtained also increases

N

Water deep is short

The crystal becomes shorter and the
amount of crystals obtained also decreases
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Battery of disposable diaper

Miyagi prefecture Sendai Daisan high school

Abe Taiyo Fujino Koji Shoji Akihiro

Background

Disposal of diaper is o
It can store electricity

using a super absorbent

ne of environment problem .
e oL ELTLIGEL L Preh e polymer of a diaper. (1)

V

S;(), We did these experiments.

Materials and method

(Experiment 1)
The super absorbent polymer (1g) was put in the pseudo urine (Aqueous
solution of NaCl 3g, CH4N.0 3, 4g, H.0 193, 6g)
to charge electricity in it using zinc and carbon
change in voltage every 5 minutes.

[“Q!
c—

and to search

»
T experimental figure

The result Minutes
sample 1.5V

1

sample 1.6V 0.95V 0.80VvV O0.78V
2

sample 1.4V 1.2V 1. 2V 1.1V
3

(Experiment 2)
To search change in electric current every 5 minutes using the same
equipment as experiment 1

The result Minutes

o e 0t e

10mA 3mA 2mA 2mA 2mA

The current is weak and it is difficult to use it as a storage

battery.

(Experiment 3)

We thought diapers storage battery resistance is very strong. So
we did parallel circuit to decrease resistance
same studyl, 2)

(How to measure is

The result Minutes
24. 3 7. 03 5. 65
mA mA mA mA mA

At first we could not get a lot of current more than series
circuit ,but it decreased soon

(Experiment 4)
We checked if electronic music box rang by
usingexperimentd’ circuit

The result
It rang ,but it was very small sound because it was very small
current. And it cannot keep ringing a long time

Conclusion

Future work

bout efficiency

Temperature and water temperature’

Solution and pH s relationship
Many kinds of metal’ s which is used combination

s relationship

bout investigate point

Internal resistance’ s size

Voltage level’ s change between long time
How long voltage level is stable

The goal of our group is to experiment the above contents and make
storage battery easy to use.

Also, in past experiments we were using chemical polymers
now on we will experiment using diaper polymer.

From

SE X
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Bacteriocidal action and toxicity of copper

Miyagi Prefecture Sendai Daisan High School
Asahi Kurokawa , Hiroto Takano , Miki Narita

1. Introduction
In 19*h century , Now , we have used many biocidal products of copper .
Ashio mining pollution incident was caused @ How dose copper have difference in bacteriocidal action and toxicity .
by copper compound in Japan

Purpose (DResearch bactericidal action of copper
@Research toxicity of copper

2. Experiment 1 ~The influence that copper ions give to mold~ 3. Experiment 2 ~The toxicity that copper
ions give to a plant~

1.Research bacteriocidal 2. Confirm bacteriocidal - H,0 (pure water)

of copper of copper \ * Cu(NO,), (aq)(0. 19%)
* 1,0 (pure water) * HINO; (aq) - Cu (N03)2 (aq) (0. 19%)

* CuS0, (aquaos) - 1,50, (aq) - CuS0, (aq)(0. 1%)

* Cu(NOy) ,(aq) * Cu(NOy) , (aq) + CuS0, (aq) (19%)

« Cu plate (p w) * CuS0, (aq) - HNO, (aq)
* Cu foils (pw) L - H,S0, (aq)

Soil and seed of plants

Figure3
Figurel Figure?2 .
Not to get moldy--- X To get moldy---O Material Growth
. 1, H,O(pure water) ©
Material Mold Material Mold 5 2 (©. 19%) N
, Cu(NO a . 1%
1, H,O(pure water) @) 1,HNO, (aq) O u(NO;), (aq) . ()
2,CuSO, (aquaos) X 2, .50, (aq) o 3, Cu(NO3), (aq) (1%) A
» 220 139 4,cuso, (ag) (0. 1%) A
3,Cu(NO,), (aq) X
: : = 3, Cu(NO;), (aq) X 5, CuSO, (aq)(1%) A
4,Cu (plate
4, CuSO, (aq) X 6, HNO; (aq) O
5,Cu (foil
(foil) O 7, H,S0, (aq) @)
6,CuO (foil) O ©--:To grow well O-To grow A---Not grow well
7 Cu,O (f0i|) O ZZCfii?g;g;ideg:zt?pmr ions have Copper ions are effective to prevent growth of
’ 2 .

plants. —Copper has toxicity.

3. Discussion

We discovered that copper ion affects growth of mold and plants. However, About the plant, we were not able to confirm the difference in

result by the concentration of water solution . As for the causes , it is thought that there were few differences of the concentration in
1% and 0. 1%.

4 . Future works

v

» take shape of germs Is different from mold and other germs ?

» Research by changing concentration What level does a copper ion begin to affect the plant from?

v

» Use other plants > Dose the same result happen even if we use other plants?

Reference documents

- FEE-APIEE & R RIEFE L=

« Wikipedia JERHIILUFLEEEM https://ja. wikipedia. org/wiki/%ES8%B6%B3%E5%B0O%BEYEI%S9%B 1%E6%AF%92%E4%BA%SB%E4%BB%B6
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New Materials with Electroless Plating

Sendai Daisan High School

2110 Kai Ogata 2114 Kaisei Kato 2208 Yota Otomo 2218 Riku Sato 2229 Yuma Hosoya

Overview
What is “electroless plating”? Electrolytic Electroless
—Plating without electricity Plating Plating
Metal ions

Advantages of electroless plating
* It can plate metal on nonconductors
* Plating film has less unevenness
* No matter what form an object has,
it can be plated

‘ Electron
Lo O‘cmal t
° e

: Deposited metal :

Fig.1 Kinds of plating methods

We focused on the point that it can plate to nonconductors with less unevenness, thus
we began to study about plating and nonconductors’ abilities to prevent degradation.

Warm-up Experiment : Plating Plastic

We used the method which is written in a reference document® to
plate plastic, which is a nonconductor, with copper.
Materials

* Plastic bottle (500 mL) * 2 % tin(II) chloride acidic aqueous solution
* 1 % humic acid basic aqueous solution

* Concentrated ammonia aqueous solution

* 0.1 mol/L silver nitrate aqueous solution

* 0.1 mol/L copper sulfate aqueous solution

*2 % sodium glutamate aqueous solution

* 6 mol/L sodium hydroxide aqueous solution * Ascorbic acid

Method
1. For preprocessing, adsorb silver particles, which becomes crystal nucleus,
inside the plastic bottle, to deposit copper(II) ions there

1. 1% humic acid basic aqueous solution 15 mL

2. 2% tin(I) chloride acidic aqueous solution 15 mL

3. 0.1 mol/L silver nitrate aqueous basic solution 15 mL

In this order, put in one solution, shake it for 1 minute, wash the
bottle with water, and put in the next solution.

Repeat 3 times

2. To use the reducing power of ascorbic acid, deposite single copper to the
surface of plastic bottle.

* 0.1 mol/L copper sulfate aqueous solution 15mL CuSO,

* 2 % sodium glutamate aqueous solution 4.5mL CsHgNO,Na
* 6 mol/L sodium hydroxide aqueous solution 1.5mL NaOH

* Concentrated ammonia aqueous solution 1.5mL NH,

Put these in a beaker and keep it under 10°C.

(We call it “plating liquid”.)
Add 15 g of ascorbic acid in the preprocessed plastic bottle, and
add plating liquid into it. Shake the bottle for 10 minutes and
observe the reaction.

Result

Warm-up Experiment

Fig. 2 shows we could plate plastic bottle.
However, plating film was thin and the depth of
plating has a lot of variation.

Experiment 1
Fig. 3, 4, 5, and 6 show plated wood/concrete was *
clearly plated than plated plastic bottle. P

Fig.2 Plated plastic bottle

Change of color

Fig. 3 Original wood Fig.4 Plated wood

Fig.5 Original concrete Fig.6 Plated concrete

Discussion
The depth of plating has a lot of variation.
— When we did preprocessing, silver particles may not have been adsorbed
uniformly. The form of the plastic bottle may be related to the uniformity of
plating.

There is a difference of depth of the plating between Warm-up Experiment and
Experiment 1.
— The surface area of plastic bottle is larger than wood, thus the plating film
becomes thinner.

Experiment 1 : Plating Wood and Concrete

Using the method of Warm-up Experiment as a reference, we tried to plate wood
and concrete with copper. The purpose of this experiment was to increase the
wood’s and concrete’s ability against degradation.

Method
1. As a preprocessing, dip 1 % humic acid basic aqueous solution,
2 % tin(II) chloride acidic aqueous solution and 0.1 mol/L silver nitrate aqueous
solution by 3 minutes in such an order.
2. Put wood/concrete, ascorbic acid and plating liquid in a beaker, and shake the
bottle for 10 minutes.

Conclusion

We could plate nonconductors by using the features of electroless plating.

However, we don’t see the relationship with antiseptic properties.

We are going to investigate to get more information about
antiseptic properties and attempt to gain the abilities of materials.

Future Works
* Research the relationship between plating and antiseptic properties
* Adjust thickness of plating film of electroless plating
* Use other ways and materials to plate nonconductors

Reference Documents
1) MEEMD > X ~FLiE L B~
2) BB = > Do X
3) kB b0 SR

JRH A 1996 4F
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BN A > % TS https://www .kiyokawa.co.jp/technology/technology.asp?hed=86&tk=1
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4 Making colored glasses using a borax bead reaction
Miyagi Prefecture Sendai Daisan High School

2101 Akaogi Ryoma 2105 Ichinoseki Aoi 2107 Iwabuchi Hikaru

\ 2118 Sasaki Saito 2136 Oshima Natsuki /

~

Background - Purpose

When specific transition metal is melted in glass, specific color can be seen.
[Borax bead reaction)

mix heat
+ Borax » Coloned
! grass

Making various colored glasses
by being mixed various transition metals

Transition
metal

Purpose: Investigating about mixing 2 kinds of transition

Experiment2
metals.

Experimentl Purpose: Checking color of transition metal. '
D -

Chromium (II) sulfate fifteen hydrate (Cr)
Copper (II) chloride dehydrate (Cu)
Tetrachloroauric(Il) acid (Au)

Silver nitrate (I) (Ag)
Hexachloroplatinic(IV) acid (Pt)

Figl. schematic of experiment

Method

1. Such as figl, we drop solution into (D, @, @

2. Above this, we add Sodium Tetraborate Decahydrate 0.15g

3. Put in electric furnace and heat it up to 741°C and wait for one minute.

Results and Discussion

molT

0.010

0.050

0.10

Used metal salt and experimental method are same.

Results and Discussion

Tab3. Colored glass made by 2 kinds of metal salt.

Ag0.01 An0.0025| Cu0.10 An0.001 | Cr 0.05 Au0.0025

Au 00025 Pt0.01

Cr0.05 Cu0.05

Cu0.10 Ag0.01

Cr0.10 Ag0.01

Cr0.05 Ag0.01

* Making colored glasses with Cr, Cu, Pt, Au, in various combination.
Thicker color can be seen in all combination.

* Color of Ag is light yellow but, when we mixed Cr and Ag,
we could see thicker yellow.

~_=

When we mixed transition metal with Ag
and heat, we can see yellow.

Conclusion

Chemical equation
Na,B,0, * 10H,0 — Na,B,0,+ 10H,0
Na,B,0, — 2NaBO, + B,0,

Cr: Green
Cu : Blue

[Cr]
Cr,0; + 2NaBO, — 2Cr(BO,); + 3Na,O
Cr,05+ 3B,0; — 2Cr(BO,);

Pt : Gray
Au: Red

[Cu]
CuO + 2NaBO, — Cu(BO,), + Na,0
CuO + B,0; — Cu(BO,),
[Ag, Pt, Au]
Be a simple

Different color strength of glass is seen by transition metal.
— Pt>Au>Cr>Cu>

Stronger color of the two transition metals can be seen on the glasses which are
used Cr, Cu, Pt, Au.

Mixed colors glasses used Ag are seen stronger color than being used only Ag.

Future work

* The reason why mixed colors glasses used Ag are seen stronger color.
* Researching the color of glasses used over 3 transition metals.

* Being used in a craft.

Even at the same concentration, darkness of color is different.
In same concentration, color strength is

Pt>Au>Cr>Cu>

Previous Experiment

1) [T WEREE & KOS
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2) o 2Dtk
{http://www.nagano-c.ed.jp/seiho/risuka/2006/2006-08.pdf)

3) T&HIAEY ] Ikei Harumi
{http://www.nagano-c.ed.jp/seiho/risuka/2006/2006-08.pdf)
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The solidification of soap bubbles

and their relationship with thin-film interference
Miyagi prefecture Sendai Third High school 2135 YUNA Azuma 2234 CHINATSU Ozawa

Introduction Results
Colored structure film interference is known to be seen with soap Table2: The characteristic of using each
bubbles. experiment xNot frozen OFrozen
( The definition of thin-film interference )
light Ice plate Cools down 4
easily -
Fid5: the judgement of frozen
Thin-film interference Metal plate  Doesn’t cool soap bubbles
: down easily
refract_lon X X Table3: The result of solidification
\ _ _ J Dry ice Coolsdownina  judgement by experiments
i Fig1 : Thin film interference schematic diagram narrow range Method The judgment of
Discovery Liquid Cools down in a name coagulation
Soap bubble freezes, nitrogen wide range

Method @ xNot frozen
Method @ xNot frozen
Method @ xNot frozen
Method @ xNot frozen

Goal Method ®-1  AFrozen

Ofreezing the soap bubble Method ®-2  ©Frozen

(@observation of thin-film interference Figé: appearances of the experiments
Table4: The appearance of the soap bubble for each experiment

—crystals develop inside the thin-film

Application to society
Effect for artwork technology of glass art, etc.

Hypothesis
The thin-film interference will be seen on the soap
bubbles.

Method State of experiment

name

Method® As dry ice was used it did not touch the ice
Method® As dry ice was used ,it did not touch the ice
Method® Only the bubble surface in contact with the ice

frozen
Method® Only the bubble surface in contact with the ice
frozen
Fig2 : Normal a soap bubble5) Fig3 : Frozen soap bubbless) Method®-1 It did not stick on the metal plate
Materials and Methods Method®-2 It entirely froze, and it stuck on the metal plate.

Table1: The material used in each experiments

Method name | Materials

Method® Soap liquid, dry ice, ice plate 'r!ce and salt Dry _ice i Liquid nitrogen

Method®@ Soap liquid, dry ice, ice plate, salt weak strong -
Fig7: the relationship that affects the solidification material

Summary - Conclusion

Method® Soap liquid + Glycerol, dry ice, ice plate
Method® Soap liquid + Glycerol, dry ice, ice plate, salt usual temperature Under cold temperature
Method® Soap liquid + Glycerol, liquid nitrogen, metal plate (-15%)
Experimental method® using 2 kinds of way to put a metal plate. § | -
/;ggzeo':fg:o' plate s \ /2.The metal plateis a sloge.\
E— ™ Fig8: the differences of temperature when a soap bubble frozen.
Side Liquid nitrs n Side Liquigffiitr n Future Work
qu oge av oge We will develop our research with these results.
®Can we see the solidification when soap bubbles freeze?

—>We would like to research the numerical analysis of color with the

Above Above technology of picture analysis.

_ _ @The hypothesis “frozen soap bubble may break at the point of the
- highest pressure of the air.”
—We will do an experiment on this and analyze the results.

Fig4: The way of putting a metal plate

Previous Experiment
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Preserving Akahiretabira
Sendaidaisan-high school Miyazaki-Mikihito Oonoki-Tomoya Sakurada-Taiga
Takahasi—-Koutarou Furukawa-Keito

Introduction

The number of Akahiretabira(Japanese fish) that are endangered species is decreasing now
It is because of
1. increasing of the number of alien species(Tairikubaratanago:Figure2)
2. decreasing in places where Akahiretabira spawn (they usually spawn at clams)

Can we increase them without using clams?

T T T Y

We aim for improve the rate of incubation and check the conditions of spawning time. Figurel.Akahiretabira®’ o
(making Akahiretabira spawn at a artificial egg-laying bed was successful in prior research‘')

Akahiretabira Tairikubaratanago
Spawning April~September March~September
Season
purpose | P T
To spawn Inversiunio Yokohamensis Inversiunio Yokohamensis
checking the condition of spawning Distri
~bution Aomori,Miyagi etc-- All over Japan
improving of rate of incubation _
Habitat Japan Eastern Asia
Figure2.Tairikubaratanago®

Tablel.difference between Akaahiretabira and Tairikubaratanago

Material & method Material & method

Material : Tairikubaratanago, artificialegg-laying bed, Artificial- L
incubator , Aruduino to control the motion of the pump Artificial incubator
We made many small hole to pass oxygen and nutrition.

Method : putting artificial egg-laying bed and Tairikubaratanago We restricted range that Akahiretabira can move by inserting plastic

(in spawning season) in the aquarium = gathering eggs = changing tube into same one.
the place of eggs to artificial incubator = hatching eggs

Artificial egg-laying bed :> pulled environmental-water
- water flow \/
7 Pump
(pushing
L water)
O (—egg
Figure.5 Artificial incubator
Arduino Conclusion
(Machine Name)
In the prior research, young fish sometimes went out from
Artificial egg—laying bed and starved.
) o ) The water in the artificial egg—laying bed was replaced with
Figure. 3 Artificial egg—laying bed environmental water .
We recognized the action that Akahiretabira usually do before they
Sucking time Stopping time spawn .
6.3s 5.7s
Future work
. . . . To adjust the power of water flow
Figure.4 Relation between sucking time and To adjust the relation between sucking time and stopping time
stopping time of clams '’ To throw new Akahiretabira into the aquarium

References
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Parasitic Wasps Parasitic On Gall Midge

Sendai daisan-High school:

Leo-Onodera Yuzuki-Ito Rikuto-Ooba Yuuri-yamasida Airi-Nakano

Alina Ahjotuli

Back ground & purpose

@ What are the biological pesticides

By using the creature and natural enemy
of the creature. It is to control the number of

insect k ’
itis not necessary to use insecticide . So it is
attracting attention now. Fig.1 Parasitic wasps

1.0mm

We will find biological pesticides by using parasitic wasps .

But ... There is a little information of parasitic wasps .
So we want to investigate.

<

Purpose: We will search ecology of parasitic wasps

Hypothesis : The parasitic wasps has a lot of types
by difference of galls .

Materials and method

@ Gall midge

= Itis an insect belonging to Diptera Gall midge Department.
There are seven kinds of Japanese Mugwort Gall Midges in Miyagi prefecture.
®Gall

= It is like a hump made by insects parasitizing on plants. The type of hump
depends on where it is made.

@ Parasitic wasps

= It is an insect belonging to Hymenopterans and they can be handled relatively
safely. It’s because they are parasitic on insects and plants.

Materials : Gall with Japanese Mugwort collected in Miyagi prefecture
(Eboshi gall) JEXIURATY
EHE:\'—'/\I‘I?/?/—‘ ‘ (Kukiwata gall)
AELNEATRL T EI-E¥'J:\'~'797/
\’ N
IEFYFITIL ———C]
JEXAYRTS
f /
4, D
/ Al
,'__ff"—*\ ¥V
— = . FEXNCATETTY

sexoxttyarzy —()

oA aas

Fig.3 Gall midge

Fig.4 Gall formed in Japanese Mugwort

Experiment 2
We cut galls made by Rhopalomyia yomogicola and researched interior. In this way,
we put out the probabilities.

NANGTE

a gall

observe

Fig.4 a gall

Result: We caught 88 galls from reef A,B,C and D. The 37 galls had been
parasitized of 88 galls. Parasitism rate was 42%.

Reef A | ReefB | ReefC | ReefD Total
Galls 15 37 31 5 88
P itoid
aJZi'p? 8 14 11 4 37
Parastm | 53.3% | 37.8% | 35.5% | 80.0% | 42.0%

Exper iment 1

Method : Parasitic wasps are taken from two kinds
of Gall and observe them.
Results 1 : Thereis a difference in shape and color in the same gall .

Results 2 : The individual differences was seen about the size and the color
among parasitoid wasps .

Result 1: Parasitoid wasps from Eboshi gall and Kukiwata gall.

1.0mm

- 4
(Eboshi gall) (Kukiwata gall)

Result 2: Parasitoid wasps from

Y

L 3

p::

1.0mm % 1.0mm

the individual differences was seen about the size and the color
among parasitoid wasps collected from the same kind of gall.

Future work

(1)
There are limits to the types of identification with the microscope. So in order to do
it, we will inspect the base sequence of DNA and do the accurate identification.

(2)
We will evident the cause of the individual differences were seen about the size
and the color among parasitic wasps collected from the same kind of gall.

(3)

From the table 2, there is variation in parasitism rate. We will research the cause.
In addition, in order to approach the correct parasitism rate, we will increase the
number of galls.

(4)

From the previous research, we know that there are different types in the gall
midge. There is a possibility of coevolution with parasitic wasps. So we will run the
base sequence of DNA, gall midge with parasitic wasps.

1)https://himebati.jimdo.com/webZ¥ 4 14 [X] $&
2)BZWERKT DIAEX IV /NIO N F RGN
3) https://kotobank.jp
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Control of Emergence of Butterflies' Pupae

Sasaki Koyo Hamano Toma Matsura Kohei Yoshigo Koyo
Miyagi Prefucture Sendai Daisan High School

1. Introduction
Cabbage butterfly (Figl) is a kind of butterflies ’
and it is used in an elementary school education. f

' But...

It is difficult to observe wild organizes.
Ex) parasite(fig2), disease, lifespan, etc...

The keeping of adult is difficult because we can’t feed it well.

In feeding, the method that is performed now,
catching wing and extend the mouth by take
skewer and give it to sports drink.

' But...

It is possible to damage adult’s body.

Fig3.Feeding to
. swallowtail butterfly,,
In addition

to this... Not to damage adult’s body and if there is a simple way
to doit, anyone can keep and breed more easily.

Figl.Cabbage butterfly
(Pieris rapae)’s adult

If we can save pupae and control its
emergence timing, they will be used to
observation.

If we can find a way which we can save it
long time, even elementally school
students can observe the moment of Fig2.Parasticed by Cotesia glomerata
their emergence.

We have to establish such a method. We want
to keep and breed them in this way.

2. Materials and Methods 3. Results and Conclusions
Materials Experiment 1 Preservation of pupae Experiment2 Feeding adults
We collected eggs from Shitigahama of Miyagi. 5|
Term Pupae Pupae Emergen-
1 (days) | in which have | ce rate B
refrigerator | emerged (%) i \ -y
We used experiment after raising to pupae - T’lﬁ
5 4 2 8 "
Method . ",
Experiment 1 To preserve pupae 10 3 3 8
We moved pupae just before emergence to refrigerator (8 °C). Tablel. result of ex.1 Fig7.Pieris rapae sucking feed
And we put 4 pupae for 5 days and 3 pupae for 10 days.
} |
/ a pupae Conclusion Conclusion
—_ It’s possible to preserve It’s possible to feed

disposable ’ . N

i or 5 or 10 days. them in this way.

chopsticks H a pocket to ay Y
protect a pupa ]

4 . Future work

(DIn the experiment that We carried out an experiment for this time,
we check why did not two pupae emergence among four of them.

(@We test it under various conditions

Figd. a pupa put in a pocket

Environmental condition in

l Keep them in the refrigerator
the refrigerator

(5days/10days)

. . o |
e St o
N ' ) L eTemperature Long-term preservation and
them to emergence Fig5. pupae in an incubator «Humidity hort d find
short emergence and find a
eBrightness possible condition

Experiment 2 To feed adults

Environmental condition in

Take out adults which search feeds S
eTemperature
eBrightness
Feed sport drink to adults using kitchen paper (@Carrying out behavior experiments by using adult organizes which we save.

(Cover adults with plastic cups not to escape them)

kitchen <= aplastic cup There are many experiment of butterflies by using wild organizes.

2 paper |~
We can do experiments more correctly and precisely by using this kind of pupae

Figb. schematic diagram of experiment instead of wild.

{
1
/
y

Pervious Experiment

CEDVAFIINPUL T IEFEEET HAE http://www.cms-center.gr.fks.ed.jp/?action=common_download_main&upload_id=5850

s J4—ILRAAR BERDFIY BERFIVERLHRE RO BARBTEILERDOELLE] RIGEKX FE
*http://potager.jp/?p=555, *https://i.ytimg.com/vi/u3dsrGICB4E/maxresdefault.jpg, *https://www.youtube.com/watch?v=IeX8jREmBIss,
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1)‘'Wasabi receptor’ for pain discovered in flatworms
27T VT OELIFEOEE FER9FE (IE = S RFEm
3)Arenas et al.(2017).Activation of planarian TRPA1 by reactive oxygen species reveals a conserved mechanism for animal nociception Nature Neuroscience.
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The relationships between reception of stress and planarians organize collapse

Miyagi Prefecture Sendai Daisan High School
Masumi Otsutomo, Rina Hirato, Yua Yahiro, Taisei Watanabe

Background Conclusion

Planarian (Dugesia japonica) It is suggested TRPA1 channel
+ Tt lives all around Japan can cause organize collapse x Cell separato

- It lives in river that has high
quality water

. - Hot stress 5
- It has high ability to regenerate o To transmit stress to a
.5em . .
. . protein which
Fig.1 pl TRPA1
In Previous Experiment... 16.1 plananan AITC channel connects cells together
It escapes from wasabil) " .
It causes organize collapse under the hot stress? X Cell apoptosis
N )

What relationships are there between reception of
stress and planarians organize collapse ?

Fig.5 planarian’s theory about organize collapse process

Allyl isothiocyanate(AITC) make the TRPA1 cannel more active®

Result |
. 10.0% solution — organize collapsed 18 minutes later
Purpose: To find out the relationships between reception of . organize survived during the experiment
c g 5.0% solution ——» : 11 4924 h 1
stress and planarians organize collapse organize collapse ours later
water ——» organize survived

[Definition of organize collapse]

Confirm organize collapse. But...
It can’t be concluded that it was affected

Planarians collapse is
separated cell becomes impossible to revive

- g by wasabi.becau'se a lot of ad'ditives are
Organize collapse Fig.2 Collap§e d including in wasabi
planarian v
Experiment with AITC only Fig.3 Collapsed
Experiment 1 planarian
{using wasabi extract)
@ Dilute wasabi extract to make 10.0% solution and 5.0% solution Result I
@ Put a planarian into Msolution (using DMSO) DMSO i t involved in th
® Observe planarian 20 minutes, keeping water temperature 18°C All planarians survived  ——» organizlescl(l)(l)lalgls\;oo?i)lalgarizns
{using AITC)
Experiment II Table.1 Result Il
{using Dimethyl sulfoxide (DMSO)) Density(mmol)  Collapsed time (m)
(@O Dilute DMSO solution to make 0.5% solution 10.0 2
@ Put two planarians into Msolution 2(5) 3 —10m_

® Observe planarian 15 minutes, keeping water temperature 18°C

All organize collapsed at all concentrations Fig.4 Collapsed

planarian
(using AITC) AITC causes organize collapse
@ Dilute 2mol/L; AITC solution to make
10.0mmol solution, 5.0mmol solution and 2.5mmol solution v

Put two planarians into (Dsolution o .
2 P @ TRPA1 channel is involved in the
@ Observe planarians 15 minutes, keeping water temperature 18°C organize collapse of planarians

Future work
To conclude that TRPA1 channel cause organize collapse } The experience using inhibitors of TRPA1 channel

To reveal the process of organize collapse } The observation of cytoskeletal proteins using fluorescent reagent

Previous experiment
1) ‘Wasabi receptor’ for pain discovered in flatworms
27T F U T DALIEDEE SERRERE e = AR
3) Arenas et al.(2017).Activation of planarian TRPA1 by reactive oxygen species reveals a conserved mechanism for animal nociception Nature Neuroscience.
- AR ERINEZ A2 4% D transient receptor potential vanilloid1(TRPV1) % Uttransient receptor potential ankyrin1(TRPA1) DiEVEAL, HllfHl A 57 = X 4
Bk EZE 2010




v LEMELEAE

WEE=SFFR REREHE]
2137 e FE 2239 IR XA 2202 Kk B 2203 BH K

( FRER )

FL—FA7

Ex)w:wd’ I+, v L ¥ .
Bk - EEE | BELELDABLD
BEREZIR & Bk - EBED, BLFYSVORVEEERDHS REEERI S v LD 1T
( %Eﬁ ) 40% 2A 0% 24
-FIE - 1- BORENZTNZTNE SO Y LEHABEL. DENERDLETHRET S 30% 3A .‘
2-REL-HEEREL., EHITHET

J-IETHELI-AEZE. SEFEDREN TN TN E > EHICHET
(FIE3-1] ---2.0% 7.5% 15.0% 40.0% s 7 e
(FIE3-2) --10.0% 20.0% 30.0% mw%}ﬁwﬁﬁ 206 134
4-BEOERENESIEHMTOHEDEEOESZHEL. BLEEDEEEZRDOTS

 BHEET.5% ) { MBEI5% ) ®~® (40 0%) 0)’] E
@—’ - @ |Fy e \
| tommont) x (4mmmEomw) |

|
|

‘ |
p |

|
|
|

10.0% 20.09% 30.0% 40.0%

FIE3-1

| (emEOAE) x (4RMBEORN) |

|
|
|
|
(208 | L7s | [sox | [ 4008 | :
|
|
|

‘-@

— RELHEOEROERE —

2.0% 7.59% 15.0% 40.0%

5 15 25 35 45
HEDIRE (%)

8
7

6 ——HED —e—HEQ —o—HER) —e—HED

—o—HEG —o—HE® —e—HED —e—HE®)
—e—HEQ —e—HED

(FED o2& )

EDIS &Y. BEEZLEFHEENAERFEELIZCL

LAl EDTSTERTHDE. —BOAER. BEEZE<ITIE
TREEEBEIEATLNS
—SHEICFBBELOTVVEENH D

( SRORE )

- EARI LA EREREEHD EEASNDS D
BIETFOREICEDTHEDEBEEZHET S
FEERNOD v LEEY ., BHMSRICT U 7— MAEZETS

mfE (o)
H w

w

0 10 20 30 40
HEDIRE (%)

—o—HED —e—HEQ —e—HEQR —e—HED
—o—HEG —o—HE® —e—HED —e—HE®

[+a] 22T, HILLWAEZEHRTER
® (2.0%) -©
(7.5%) —@®

References H£EENavi BER+ RN E2017T EHHR K EHRLEREEE




Handmade
Jam

e

Area (cnf)

Jam, Sugar and mold

2137 Koto Nodoka 2239 Hagiwara Natsuki 2202 Ando Masaya 2203 Isi Shunsuke

<Introduction>

Trade off
Sugar contentt
Antiseptic effectt

{ FIavor;

Sugar— Antiseptic effect
Ex) Jam , Preservation in syrup

= Too much sugar is bad for our health
= Some people want to give more priority

on the taste and flavor of ingredients
than on the sweetness

To discover the best balanced sugar content
for antiseptic effect and flavor.

{ Experiment )

1 - We prepare the jam which have different sugar content and wait for molds to grow
2 -We collect molds generated in the jam and transfer to culture medium and observe
3 - We transfer them from the medium to a medium with different sugar content
[stepl] -+ 2.0% 7.5% 15.09% 40.0% } Sugar content
[syep2] ---10.09% 20.0% 30.0% 40.0% €
4 - We observe mold’ s appearance and find suitable sugar content

Preference for jam

2 persons

2 persons 10 0%

0
3 persons A

20. 0%

13 persons

step ‘] < nuur content?.5% ) 5.0% ) < suy

< tuur 3
2~3weaks after

-

sucrose

[+a] red molds

Area (cr)

4
W| 2.0% | [ 75 | [15.08 | [a0.0% |
3
Warmer Around ‘
3days after 2
\ ____________________ 2.09% 7.59% 15.09% 40.0% 1
5 15

Relationship between
sugar content and molds area (3-1)

—8— mold© —e—mold@

®D~@ (40.0%) molds  _ _ _ _ _ _ _ _ _ _ _

Relationship between
sugar content and molds area (3-2)

Sugar content (%)

—8— mold) —@—mold@ —®— mold®@ —&—mold@
—8— mold® —®— mold® —@—mold7) —@—mold®

L (10kinds of molds] x [4kinds of mediums]

10.0% 20.0%

Around 10.0% 20.0% 30.0% 40.0%
26.0°C
Warmer Sdays after
— | © | ‘

25 35 45

{ Discussion )

0 10 20 30 40 50 increase from 2% to

Sugar content (%)

( Future Work )

—0— mold D) —@—mold®@ —®— moldB@ —@—mold@
—8— mold® —®— mold®) —@—mold7) —@—mold® @

- The higher the sugar content makes most molds harder

@
2 - . - i
® 3 Qf;\@ to increase from above graph.

*However, the area of mold decreases as the sugar content

15% from left graph.

—each kind of mold has sugar content that is easy to increase

- To experiment with more sucrose in order
to get more accurate data

(2 Blw)
[+a] Visually check the new molds o O n - Making jam with a different sugar content and
® = /
® (2.0%) -®@ /1 .! ' |E a take a survey of 80 science and mathematics course students

(1.5%) —-®
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How Do Eyesight and Smell Affect Taste?

2102 Akama Yuhi 2236 Sato Momo 2237 Chida Fuka

Introduction Fig.2: Goal of Study The eyesight and smell affect the taste.

JUIce If we research about effects of the eyesight
and smell has on the taste , we may be able

Fig.1: Definition of Taste
to bring the flavor of juice-less drink to

2
one of 100% juice.

Taste b
:> Purpose of our study
Condition

To research how relationship eyesight to taste

—~

e

[ ]
I (Studyl) and smell to taste(Study2). Also to
) _. research the interaction of taste to eyesight and
Culture and Habit o . . smell (Study3), to make use of juice—less drink become
One of 100% juice Juice-less drink

more likely to one of 100% juice.

Material and Method (study 1) Conclusion (study 1)

-eyesight affect taste.

Subjects : Sendai Third high school (students 24people) Fomever, (he et te not necessiElly strong
y .

Place : Home economics practical training room - Information is affect taste too.
Material : Colored homemade syrup (red , green , yellow) Result and Discussion (Study 1)

—sugar : water = 1 @ 12

The results are as follows.
Fig. 3: Supplement of Graph. 1

Blindfold O » [ Blindfold X ]
Picture.1 [—] e
homemade syrup A Noch
o change

Red Green Yellow Red Green Yellow B change withthe color

ex
(ex) sugar  sugar  sugar sugar melon  tomato © ;Za”f(;o‘:”°°””e°t9d
Method : We grouped the subject , Gl and G2. ‘ AT BT CT
G1 G2
W lain what th hh d idn’ i i .
€ explain wha .eeac omemacde We dldntexplaln anyt.hmg. Graph. 1: presence or absence of change of the taste with the color
syrup was added different flavor . ->Perceptual information X
-Perceptual information O G1 G2

! t m No change m No change
M Change with the color W Change with the color
[ We show the subject s the homemade syrup that they ]

. . . . . m Change unconnected the color m Change unconnected the color
drink. —We give visual information g &

e l p
We ask subjects drink the homemade syrup
with blindfold. (yellow - green -> red)
\ _ J
‘ 1. People who answered “Change with the color” were 44% in Gl.
( . R . ) — Eyesight affect to taste. But there are the effect of perceptual
We ask subjects drink the homemade syrup without information on taste.
blindfold. ( red > green - yellow) 2. People who answered “Change unconnected the color” was about 10% who in Gl
\ / and G2.
’ —Not eyesight , but they based on the their experience to answer.
< 3. Gl has people who answered “No change” more than G2 agout 16%.
We ask subjects to answer following question. —According to discussion 1.
Contents of question : What flavor did you taste ?
\ J Future Work
Hypothesis 1. We will research that how the smell affect taste.
Gl They would answer food which is correspond to color. 2. We will research which of eyesight and smell has greater

influence, ( and how the eyesight and smell affect taste when we

G2 They would answer food which is made in sugar. - ) ° -
are given information from them at the same time.)
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Research and application of diethy ether solution of Au(III)

Hiroki Nagata, Shuhei Tsumuraya, Tomoya Yamada Miyagiken Sendai Daisan High School

[Experiment 4]
A distribution coefficient D of aqueous solutions of H[AuCl,] at each pH

- - - - - +Et20 m H[AUCI4](EtzO)
Distribution coefficient D= ioncentratlon offsoll:te in th: orgamcllayer _ Z‘o :v.(\)/;gamcl layer H[AUC|4](aq)
trati te in t t :Wat
oncentration of solute in the water layer w ater layer 3 ‘ | H[AUC|4](water)
A = Fig. 4 Distinction of H[AuCl,] of the aqueous layer and the Et,0 layer
Callbratlon curve Of the aqueous XH[AuCl,] existing in aqueous layer showed "H[AuCl,](water)".
solutions of H[AuCl,] H[AUCl,] existing in Et,0 layer showed "H[AuCI,](Et,0)” (Fig. 4).
A calibration curve of aqueous solutions of H[AuCl,]
was obtained by using absorbance (Graph1). The measurement results

[Experiment 5] /
HCl was added to 1.0x10-2 mol/L aqueous solutions o0

of H[AuCl,] and pH was regulated. IR
Distribution coefficient D at each pH was calculated 1
- g e from the concentration of H[AUC,](yater) @nd et
Graph 1 Calibration curve for absorbance vs. H[AUC|4](Etzo) (Graph 3). Graph 3 Relations of distribution coefficient D of aqueous

concentration of H[AUCl,](water) solutions of H[AuCl,] and hydrogen-ion concentration

Gold plating using Au-ether solution “Gold red plating” is really gold-plating?

It is also written, "This gold solution can be used to paint on polished iron [Experiment 6]

or steel plates with brush and pictures such as birds and flowers can be 0.05 g of H[AuCl,]-4H,0 was dissolved in 5.0 mL of Et,0, and put

painted. “in the "Seimikaiso".)) This suggests that there is a possibility that metallic zinc in it.(Fig. 6)

other metals can be used to make gold plating with Et,O. — The metallic zinc was plated and became golden. (Fig. 7)

[Experiment 6]

H[AuCl,]-4H,0 was dissolved in Et,0,and put metallic

zincin it .

—It was discovered that the zinc was plated and
blushed. This plating was named “Gold red
plating” (Fig. 5) .

Fig. 5 A gold red plating Fig. 6 A metallic zinc Fig. 7 A golden plating

What kind of structure “Gold red plating” is

Possibility® Colloidal gold particle

The gold fine particles included in colloidal gold solutions and glass are red (Fig. 8) (Fig. 9) .= “Gold red plating” has colloidal gold particle possibilities.
Possibility@ Nano-Porous Gold&~10)

The appearance of “Gold red plating” was halftone plate structure when it was observed (Fig. 10) .Nano-Porous Gold has structure like “Gold red plating”
and it has the characteristic that the size of this surface hole turns red at 100 nm (Fig. 11).— “Gold red plating” has Nano-Porous Gold possibilities.

Reproducing “Shakudo” using the diethyl ether solution of Au(III).
“Shakudo” 11 12)

“Shakudo”is an alloy made from copper and gold whose mass the ratio of 3% - 5% of copper. 1) Because
colloidal gold particles in surface oxidation film (Cu,O) absorb light, it becomes deep dark purple or bluish
black. The color is called "a color of the wet feather of a crow". It was high quality alloy and was used as
materials such as a brim of a sword or a hair stick 12) (Fig. 12) (Fig. 13) (Fig. 14).

K"
? c x} ;ﬁ”
Fig. 12 “Shakudo” Fig. 13 sword guard Fig. 14 Parts of a sword made with “Shakudo”

[Experiment 7]

0.05 g of H[AuCl,]-4H,0 was dissolved in 20 mL of Et,0O, and put copper in it .

%{t was d)iscovered that copper was plated by a color similar to “Shakudo” and showed “Plating such as Shakudo”
Fig. 15).

Close affinity!

)

Fig. 15 “Plating similar to Shakudo”

Fig. 12 “Shakudo”




_ Originality o 7Shakiudodiis plating?

* In “Seimikaiso”, the first Japanese systematic
chemistry book pubhshed in 1847, the author
wrote that “When we mix diethyl ether with the
gold solution (which means Au(IIT) solution),
gold is dissolved in diethyl ether ™.

Fig. 1 “Seimikaiso” )
+ It was found that amount of [AuCl,]" in aqua regia removed into

* pH dependency of the distribution coefficient D in the ether solution
versus water solution was obtained.
+ Zinc was plated and became red.

+ The hue that was similar to “Shakudo” was accomplished by using
the gold plating method for copper.

the diethyl ether layer was greatly related to pH of the water solution.

Is “Au(III) ” really soluble in Et,O0?

[Experiment 1]

Et,0 was added to the aqua regia solution of gold .

? The [AuCl,] in aqua regia was extracted into the Et,O layer as
shown in Fig. 2.

+ .
aqua regia

Fig. 2 [AuCl,]- was extracted into the Et,O layer from the aqueous layer.

The experiment using H[AuCl,] - 4H,0

[Experiment 2]

An aqueous solution of H[AuCl,] was prepared using commercial
H[AuCl,] +4H,0. Et,0 was added to it, stirred, and left at rest.

? [AuCl,] was dissolved in the both layers as shown in Fig. 2.

H[AuCl,]-4H,0
+

water

Fig. 3 [AuCl,]- was dissolved in both aqueous layer and Et,O layer.

Effects of coexisting ions

Purpose 1

To elucidate the reason why [AuCl,]" in aqua regia is different from
[AuCl,] in water in terms of degree of dissolving.

Purpose 2

To calculate the distribution coefficient D between the aqueous layer
and the Et,O layer in terms of aqueous H[AuCl,].

[Experiment 3]

4 mL of 1.0 X 10”2mol/L aqueous solutions of H[AuCl,] were
prepared, 0.02 mol of NaCl, KNO;, HCI, and HNO, were added,
respectively, and 4 mL of Et,O was added. The mixtures were
stirred and left at rest.

Reagent | 2 mLof conc. NaCl | 2mL of conc. KNO; | 2 mL of conc. HCI | 2 mL of conc. HNO3
——— = ¥

Before
addition
of ELO

After
addition
of Et20

Fig. 4 The condition of H[AuCl,] aqua added each chemicals before and after addition of Et,0

When conc. HCI or conc.HNO; was added, almost all “Au(IIl)”
in aqueous layer was extracted into Et,O as shown in Fig. 3.
Acid strength of the solution influences degree of dissolving.
Effect of chemicals for extraction of H{AuCl,] in Et,0.

Fig. 15 CuO (left) vs. Fig. 16 Mass of H[AuCl,]+4H,0 in 20 mL of Et,O
“Shakudo-like plating” (right) and Color of the plating

“Shakudo-like plating” is black and shiny, different from CuO which
is gray and not shiny as shown in Fig. 15.

When the concentration of the solution was high, copper became
golden as shown in Fig. 16.

? “Shakudo-like plating” is certainly gold-plating.

Reason for becoming the color that resembled
“Shakudo” in “Shakudo-like plating”

Flg 18 “Shakudo-like Fig. 19 A golden plating
plating” X6000 X 8500

timels
Cone. / mol L'!

61x10°

46x102

26x10

30x10°

Fig. 21 A half year Jater for each pieces of
gold plated copper foil in Fig. 20

Gold particles on the surface of the copper are related to the color of
“Shakudo-like plating”.

It will be thought that the structure of the surface of “Shakudo-like
plating” resembles that of “Shakudo™ because surface of copper

was oxidized after it was plated, and film of Cu,O had been made.
A half year passed and colors of all plating changed.

That is why it was considered that film of Cu,O had been made as
shown in Fig. 20 and 21.

Fig. 20 Each concentration and gold platmg
color in the time

A color like “Shakudo” is accomplished
by using Et,O solution of gold !

Application to silver

[Experiment 8]

The silver accessories 7 was put into Et,O solution of gold as shown
in Fig. 22.
? It became lustrous black color as shown in Fig. 23.

<

Fig. 22 Silver accessory 7

V4
v

Fig. 23 Plate with the black luster

® A reproduction experiment of one part of the “Seimikaiso”
was carried out.

@ The acid strength of the water solution greatly influenced
the dissolution into the Et,0 layer of the H[AuCl,] and
the distribution coefficient D was determined.

@ “Gold red plating” was discovered.

@ The technique which is to gilt using Et,O solution which
H|AuCl]-4H,O0 is dissolved in was developed and the creation
of the “Shakudo-like plating” was succeeded. The creation of
a new plating was also succeeded by applying it to silver.

Except for Fig. 1, 11, and 22 , all photographs and figures were taken and made by Tsumuraya, S.
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FEAIGEWIH LD, I EMBE ML L 2 IE L& LITB bR eoTt, TOMELY,
AR EERAL Ay g0 & BRI (i CHEE— T AV EA~ OV BAICEVAVE L 0h | B LT, B
WR SKBEA AL DFENRESBRL TS LW TE D,

HREOFIANTERT D &, KIERTICKEA A%< 725 E[AuCl] 1T, Vv U =DJR
L SR 1 OFHRAMICBEE L, HIAuCLl L L CIHET S & Z 2 bh 5,

H*  + [AuCLl  _  HIAuCLl (D)
EARIE, BROCEBIEZ RS O TEENAMICBE T 5Ok L, BRAEST LV 1.0x102 mol/L




H[AuCldaq (Z[AuCld & L THFEL TV D TeOKE L =T LEDO EL HIZHFE LT,

7272, 2B 9T TAuCL] 13Kk ME L < [AuClO] 1272V, =—F VEIZHET TN DD
% [H3Ol[AuCLOITH A 5, | EHFINTNDHZ ENLHEBEE - RS, HMTHDHEEZD
ND, L LUIEERI L Lz T8 it @i, KEED b —F VEIE%E L TR 5 D0 12
BIL CTid, MAMEDRS 2R D Z LD BIRL TV D Z L 2RI 5 Z LS TX I/,

7. B2 BIERGpPKBEI—TILE~OHEL DERDSB

1.0x102mol/L H[AuClslag ® pH 1 2.2 TH Y, ZD L Wb (uplIKE L =—T V@D EH 5
ICHEMRL, RIEETIIKBIZZKBEITI TV EOICRZS, LLHELSETHLREBROTELA
EHMMTHR LToWEE X T, 3BT L DL THHE & KEOREOEIEG %R LIt D
ERTH D) LiHE TV,

S D= BT ORE ORIRE _ Co O: G518
7 KATOBEEOLEE  Cw W KB

2T D ZRV TS (O RE L =T VBSOS EERD D Z AR L L,
B, ZOERIZEBOD TR (g ® 2 D= —T VEICBE L eBbe 2 b &0, KEIZE ST
bzt &g EitfT 22 & LT 5,

T —F )L ORI

N WAL e )

M b0

[i7g [ﬁ(j?@m;gg)

7. 1 HI[AuCldaq DREHEDER
HI[AuCldaq D& %2, WEZ AW TER L72(FS52 1), 2D & &I EIL410nm 2 V7=,

1.2

1 v =195.327x+ 0.0073
Rz= O_QQV
0.8
0.6 //
0.4

0.2

W R

0 T T T T T 1
0 0.002 0.004 0.006 0.008 0.01 0.012

H[AuCl,] aq mol/L.

7521 H[AuClaq D&



7. 2 BERGup DKBEI—TILB~OHEL DOAE
1.0x102 mol/L H[AuCldaq 4mL (Z2=—7 /v % 4 mL iz, Z®O#% 2mL Tz TW&, KEDWK
YRR ST, WHEDEE 7T 752R1LICTET, £-R1OMENLTST 2 E2ER L,

1.0x102 mol/L H[AuCldaq | =—7 /v e b4
[mL] [mL] [X102mol/L]
4 0 0.98 1.02
4 4 0.71 0.74
4 6 0.64 0.66
4 8 0.57 0.90
4 10 0.52 0.54
1 BEEO=—T VIINEDKIEDWIE & B bA 0 DI E
0.012 L
0.01
0008
= \y = 3E-05x2 - 0.0008x + 0.0102
B0.006 *\R:f:
¥
30.004
&
0.002
O T T T T T T 1
0 2 4 S 10 12 14

5572 HEBOT—T VEINEOWALE ) DL
952 2 X0IFNMLEZ—7 VOEREIZIE U T EDEIS TERILA (S T— 7 VB IR L T
WL DRDND, FRBEICE ENDBICEGDIREEFR L, Sl D %R ThI-(R 2),

1.0x102 mol/L H[AuClsJaqg | =—7 /v 7RSO L7 A D= [t o
[mL] [mL] [X102mol/L] | [X102mol/L] sl g
4 0 1.02 0 -
4 4 0.74 0.27 0.376
4 6 0.66 0.24 0.358
4 8 0.59 0.21 0.364
4 10 0.54 0.19 0.359
4 12 0.51 0.17 0.338
s3] 0.359

£ 2 BILA G DKE L T—T VE~DNEEE D
ZOfER, SR DIZBH EZ 0,359 LWL ot R A TREMES Guwid, ABOH IS
ST C0DEIITRA T, EBICHECIEMT 5 Z LT, A2 2R TE T,




8. ¥i-LEM FBrHIIETEBRIEE(uwDKBEI—TILE~DREL DERDS

BIbLBEDOT—T VEANRITHAICIIKBA T DRESEELTWHZ LITEMI THHALEE, £
TEHR 2 IZBW T OB EE G DBt D #RkDDHZENTEL, ZO2O00HWEERNDL £
pH DFIZ BT DB (R L DTV B2y Lo e BRI EEN T, £ 2 THEBEE M2 T
pH Z3i% L7z H[AuCldaq # ¥ L, B{b& (P ol D k25 L& Lz, AlE 1.0x1072
mol/L H[AuCldaq 4 mL 2% 4241 0.1 mol/L & 1.0 mol/L &% Nz T pH #if# L=, *® pH
ZLUUTOR3IZET,

1.0x102 mol/L HIAuCliaq [mL] |20 L7= HOLOMRT [mbd | o )iz o
0.1 mol/LL 1.0 mol/LL
4 1 — 1.79
4 2 — 1.62
4 — 1 0.96
4 — 2 0.76

£3 KRED HCl 2R L7ZEEo H[AuCldaq © pH

% pH (21T DML /KSR OWOICE 2 0, JRE A i L7=(3 4),

pH W B H[AuClilaq [X 103 mol/L]
1.79 0.78 8.1
1.62 0.64 6.6
0.96 0.78 8.1
0.76 0.65 6.7

£ 4 % pH Tk D H[AuCl4laq D FE

pH %% L7= H[AuCldlaq lo=—F L& [ UGN L, KEE=—T VEORREE1:1 &
L, B4 DL % H - 72 (3 5).

pH H[AuCldaq [mL] | =—7 /1 [mL] W BE {40 [X 103 mol/L]
1.79 5 5 0.57 5.9
1.62 6 6 0.41 4.2
0.96 5 5 0.23 2.3
0.76 6 6 0.10 1.0

£5 & pHIZKBI DT —T VI OB LA 0 DI E

ZORSE DR LY,

% pH IZBIT 5480 D AR 7-(FK 6), £7-38 6 DKFEA A L A A K

([Z& o712 F 57 8 &AL DO BRI EAEHNEIC I > T7-T 57 4 Z1FRk L=,

0 R4 [ 3| D= [ [
P [X103mol/L] | [X10%mol/Ll] W14 o
1.79 5.9 2.2 0.373
1.62 4.2 2.4 0.571
0.96 2.3 5.8 2.519
0.76 1.0 5.7 5.879

&6 %% pH 2k ) 5@?1,[3%(7“@&)@%@5]3[3 D




-]

6 v =0.331817-105=

R =0.9879 ///

‘.\\

on

SEH D
oo N

: =

0 T T T 1
0 0.05 0.1 0.15 0.2

[H*] mol/L

T528 KFEAFVRE LA G D ELE D OB

[H+] mol/L

T34 KEAFRELSELL DO B KO B

ZORER, B (D D%, KFEA A ORED EH L L ISR EF L, —=—
TIVBICBEIT S Z LI L, ZoRRIE, BAI1 O [7288R(EA G 0 & BIE & G TlE=—T
IVESOEETEEITEVRAE TN ICB L TBEORIARESEB{LTCNDZ LA LY —EIE
LWZ EEEFTDFERE o7, 4 pH % 0.76 £TE L7272, #lx1E pH=0 O & Z/3Edtk Did7e
Aok 8.9X108 L72 0, 1T T R TOMRE B = — 7T VBICBEIT 5 Z & 3D, ic B T
b8 IFEEFT X T —FT VBICBE L2 OISR A2, B CRE 32 2 LB TE T,

7



9. I—TILHOBIELEFFALEEAYFDER

BRTH DN, kD H[AuCL] « 4H20 % = — T /UCHEBERD LTSRN 2 AN TR 5 &,
B0 HIZE 4 OXHICEEPRLS A yF SN, =T FIEBEE LNFELTE LT,
Ay FXFEINDEDOTHIIURBEIZRDITT T D @MIE 72D TH 5 —Eiligh (B 5) % IR E DR
WBTRIRIZANTZ & 2 A, SEIIR 6 DX D IC&EaD A v ¥ lieolze, TORRERNLRILY RED A
YXIIBA X EBEZOND, RN EDREERTOIIE&ETEA K O0DLETHY, RRITILT
THICHORLERAIZRD Z LML N TN D, L LZIURIARSSH 7 AHRICBIT 5% TH Y, [H
IRDBEA » FTIHROEZ RS RVWL, 2 W2 b, Fxld, ZOBDTE LVWIR
WA X (BREASIIA YR LA L, ~REARA Y XFROMPFARDZ L L Lz,

B4 FREaDeA Y x B 5 didn

9. 1 EFAYFOERKIZTONT
TRVA Y XFOMyEEFEMSI TR LB 7O XS IZEKEIE, TXMAEE nm OMHWHEERIZ
o TV, BELMERITNL & [FIR=F 24 9] LWIHIEDHFEICTEVEE, KLk
HBEE 8% HOTl, ZEXLMMNCL DL [BRFRY T I 7 a U U TFTORAR TR ERD, Z4L
BER—7 2ER L 725, LT, o, FACKFIR A0 FAPRHEN 7 @ S 7o (AIMR) O 7 2
BRI, HP f#lii s 028\ C_THIALO KR E X3 100 7/ A— b DS ) R—F A2 {FH
T5&, BEPRAEHFOCEES, | BRI TNDE, 2025088850, SRIOERA » X3,
I R—=T AT DHAREENEZ bND,

v

—
_;P’C-s(d. 15KV, X44000  2017/03/17 000628

B 7 @AY FORMMGE

T R=F ZELSMTIT, RIFV e an A NREOEETHEHLEZZLZ2 6000, Eb6
WL THENRVIRETA vy FENDI I EIEFB LY, 2T —T L E AN & TKIERD L& &
e, #igh B E A OGN HIEH S, S oI bEmE U THFEE LIce @R il STt L7
LEZEZOND, AEOT—F NVEHWEIEEHA XD FEFERA v RIZIEE ST, GEHESE
THTHSEDZ LR ARETHL I EEAEHRLTEHY, AN TH D,




10. I—TLRIZEITSEAvyXZIEAL, FEOBRZHT

EONTHZHI L TA vy X TEX50T, SFEIETHZHIC L TMEDOS A v X2 3T IR 2
ENZHWEBEVWRTE LD TIERV LBV,

JRE WIE, FIZHE 3~5%DETIEL N L EBAIRVWFEEN S BADESETH D, (HTR
OiFEAPIE] & HEN, TTFERISIIT] OFR(OIR) A Y 7o EOEA M, Eiff i~ fibh
7o BETHEMB~DOEMICH SN ERLTHY, WA THEH SN VWL REERELEET

BB, FREAOEIE, #i Cu ORENIIK S - MRS Cu0 HI24: Au D aa A RRIF-213 08 L
THERNTDHZ ETENLD, B 9 1%, Rz HAWTMANESTZN\NBEEEZALT)OTa—FT
B, HEREE)D 15,600 HCTHA LT, ZoazRiota: LCHETZ L L,

10. 1 FHiAKkA Y FDRER
T—7 /b 20 mL (ZkE % 72 B D H[AuCL] » 4H:0 ZIED L, 124 Wi 2 f05 U T E & £ L7z
£Z25,0.05g 4 0HOFETEI0 DL I ICHFEDR P S TZRAEGL N TE, B 10 721357
DIZ< WD, BEWIE 9 ORdiAE W Ei L REES 12 EZ£ -V Th D, £ 2 TIREIOER
71;?@0))‘ X DEENOLZORA vFE RER(L 2 ES LA vx| LAMTTE,

9 & W AERO\R S D7 1 —F) 10 StCeA v F A2 LI2b D

10. 2 ZFRAkkA vFOFYY O+ T4 —0DEHA

IREER A % & IR bai(10) % kel U 7= (B 11D, AREFER A > 0%, RWREATHRRIH 0, B ksi(1)
TERA LW XY RAICTL, BHEHIZIOLIL LTWTHRITZAR, F80E, SEEORED E
FL L HITERN S FREDOCERT, £ADA vXITRHE 12), Z0 I L LREEEA v 13405
BICA YR END T ETHERLIEHNERNEA Y FTHDLEFR D,

~

]

0g 0.025¢g 0.05g 0.075g 0.100g
B 11 M bgl(I)(E) LR A v () B 12 ——7 /1 20 mL (2% L7- H[AuCld] - 4H20 ®
BEEEA yXOM F15(0.05 g 3N IREIEE A » %

9



10. 3 FEAKRA Y FHLFBRICLU-RBICHLIBHROER

PRREAREEE A~ 0, FRENUT % R T TR 5 7o I BB ELE AV CHIR (B 18), FREEE
A v X (E14), A v X[ 15)DFEMm & <72, T ORE, Rk A » X1%, THOHNI B HR1-
DR THN TV, DX vy X TEMMIH L HODOBIT—FRIHH L TWnD, ZDZ EnbiR
HER A > FOEEWIE, BRI O IO X4, CueO BRI L, #5RAIZIREIOHEE &
[ UHSE IS o7, b LITEMKI & WO FEORNEERIN L THEZ RKIZ L EEZ DD,

o
!
R -

i

High-vac'i'/ SEl PC-std, 15 kV X 2400, ighgracs Nk 0 igh-vac: SEl PC-std, 15kV x 8500 2047/05/10. 0OD06B6

B 13 #it(2400 %) B 14 FREEE A~ (6500 1) B 15 & A > %(8500 %)

10. 4 FRAFRA v FOff{E

H[AuCld] + 4H20 %= —F MIZEE LT, SIREIZR 37200 & vy o 7o tied TR HL 2R 5 1 TRV
BERHE, LT 207V =0 AOBLEEZFIF LT DRI BE R L) Eno7zfR
ATtz <, (& LHOMAE O CTRENPIZEEZT L] OTARYTIERVIZLAZNHIED
ER S5 EHZZ2 b,

10. 5 SB~DIEH

HEAN L7268 100% D U =T 785 U —1Z4 A v X &0 LT-, SRIRIZOT 2 REIZ > TR
ERBPPo T A X072 (B16), FHIAERZR O THRAFFENE <, BHBD-> TWT H IR DR
WE1T), ZOFHLNWA vy FEZHOTEOS A v X2 2 & T, REMmZLEL L7 WS LER)
RFTA FI— I R R EDEELITRERZEHLVEAEGVEIEY HEDZ RN D, RITT 7 &
PV —L LTEMERDH Y, 2Ef6id & L TORHBHIGFTE D,

IK £h, ; ,
16 ALK, HIXBBN o TV D, 17 &Y<z

FROEE,

10



11. FLOHLSERDOEE

(EBERR) O T8I —T VZET S O 13X bihE Y, ObE&EDKE E =—F VEIZIET
HEIIIKFA A ORENRENT LEEEID, & 5IZQpH2.21281F DEEA (D /KE & =
—TNE~DLE DERDLZENTE, Tz, OKRFEAFVEED EFH & & HITHEEEIEIIC
Bl DA ERT A EET Z ERTEE, 2L Tm—T7 AP LWV EFORD &0 Al Sz
HCHMEOSA XL T HHEZRBL, @ BRA Vx| OFEEZRAL, TS ) R—F A&
DAREHTHL EEBE LT, FT-OEBEMLETHLRINED L, DREREA v X Z1EDH Z LITAR
DL, ZOREEE SO VBB L TNEZ L xEXEDHTE, OSDIZRICHLEA VX TS
Z & CBEAF ORI & 1372 5 4 B LWWVEEAT L O ATREME 2 RO 72

W b D = — T VLS OFEEADOVE T BAER, #ila THE Lo SR OIRE & RIS T 28 A >
XFOEBPELRTELON, FEOHIR EET 20 o7, 5%ITEBILET=—T MIET 50
MEWVS T JREOMEH, 2 THiE L72H LOAOZEMG OB EZ L T &ET2u,

12, B

O ED DI H T o CTREOEATITITWV O EHF TSI DWW TE L W& FE Lm,
WAL KR A 0y FAPERL 2 S A A ToR R vl U I BB, Hili e EoBE 2 L izl e &
KREBWZEIC20 £ Uiz, ZOH2 ) TS L ETF £,

1 3. 8E XM

D W3 TFHIIEE SERR—EL L BRGER - d—) #ERE(1975)

2) WANEIE 184 &P b7 %78 (2016)

3) EHHNERER T A = A 2 —{LFREGERH FEFEHIR(Q2016)

4) F.Albert Cotton and Geoffrey Wilkinson(1979) MR L) £JRfE

5) MHEER [o#rky) SIEE(1988)

6) KEM (G2 "—REFT 2T /R afiitd o) AvAI A= 2514 B 1 5 (2014)

7 LREHI 4T 7Kootk « BEREMEF~DIGH] Color Science Laboratory, Nippon Paint Co.,
Ltd. 19 -« 17, Ikedanaka-Machi, Neyagawa-City, Osaka, 572 + 8501, Japan(2008)

8) bR - WPI gk #i&, L. H. Qian, B BAfE HAKRS - SCH ME Zpk RJALK - SR
ZERT /L, UL T, Bl RE T R— T 2AE0EXURE & KIS

9) Asao, N, Ishikawa, Y., Hatakeyama, N., Menggenbateer, Yamamoto, Y., Chen, M., Zhang, W.
& Inoue, A. Nanostructured materials as catalysts: Nanoporous-gold-catalyzed oxidation of
organosilanes with water. Angewandte Chemie International Edition 49, 10093—-10095 (2010).

10) http://www.wpi-aimr.tohoku.ac.jp/jp/aimresearch/highlight/2011/20110228_000805.html

11) bW IESL MafHEIETHE B Lz Cudmass%Au Sa0RH] : L < & 9)DERREITI T D s
& & WERAMEE ) J.Japan Inst.Metals, Vol.69, No.12(2005), pp.1069-1076

12) kF EFE T4 - 81 - S0 AL ) 55308 #(2007)
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A0AMAYXUOF vy LeEEOHERRICES

CHEETE EEFE ERRAR LT
HHIRIEE —mE R AR A BE

1. #=E

Fex e FE ORI & A L TV DRI, VX T XY 7 D—D ThbHrInA A X
Ty EWAEEZ LTS, L, MFEOHAERBRRIZON IS E VHREN I TV Wit
ERUROET N EWETH LA ABNE L-, G0 A4 VXL F v 7 OMENICIE, TEREAEK
76 XHIC % % Symbiodinium J& & Amphidinium J&® 2 FEO1E RS R S -, MRREIA LY,
A4 YXT v 7 ITMFONEN ORI, BFE ME, fA~E S IcRoEE L Th
D, BREBITI A A YX T ¥ 7 OMFEONMEES ORI LICFEL TWD Z & A
Ol olz, Flz, AL YFXF T ¥ 7 ONMEILI RV A Y X F ¥ 7 ONE L Hild
DI 72 5 TWRNWD T, NIRIEOHIIENBRIZ /-T2 & ZAIZHEREN AV IAALTE LB Z BN

Do XDIT, WAEKRORBOMREER LV, LAERSIERIZ L CREIT 27200 ONEREY %
EPETDRRND DD Z ENHA LN/ oTe, TNHDOI NG, FufAYFX T ¥ 7 0bIiEE
HEBICHIECX ARREZ B XA TCWH EB T, o, IaA A VX F v 7 NEHOEREITLEE
BIZ XV A A SR 0 IR LT, RIEM A28 HFE~SREARI el A4 Y X F v 7 IR S
NWHFREMEN RSN, £z, =y TOREICLY, T oYX F v ZIEHDI OGN
MTHEMNRHLEEZEZLNT, ZNHOZ L XY, HEgEanf A Yo FrridanfA
VRTF v 7SI REEICIEOY L RAFSOtSRE AR L, BRI a A A Y X TF v s
WA RRIT L 0 B U 78R 23R L T B AfREMER S 0, IARITE & EET 252D <
STHFLTND LW EDETARHEE SN,

2. WA

WIEE =B HRBEEAEMPECIX, [V A YT A F A LIME] S [~V FEAELHIRE
72 EDOEMOIAERRIZOWNTORFENM TN TE Iz, Fl=biE, IefA4YXrF v 7 Lk
BEOLAERRIZOWTHIRAZ R D, AR EIT o7,

drA A VX2 F v 7 (Anthopuleura uchidai) /3R B FIAE RSB > Tl A Y ¥ F v
JHUARVA X F X 7RHCE L, dLiED & LN OB RER OB FE T AR L,
Symbiodinium J& D HREE L HAE L TWD Z LR R HILTN D,

MEEE, TREEEERICE T 5 EMRAY ORI TH Y, 01T A SITEEHEY & I4E L
TW5 U, RTHEMEY L DIAERRITAL T, ENICHET LML L IThLTEY, M
BTN LAEDOBRIZH D, BRE» DI RED DG v Tkt LT Thbh, o=
D> 5 348 REE D KA B LB T SRR O RSN & DIRFED T TN D & D FHFIEEAE D
BIERASH ST >Tnvd (K1)

L, a4 VX Ty 7 tHhEmoLAERRICONWTIS E VIFEIMTONTE LT,
WELTWOLHEHRED Y L— R EOFE LWL, WEDOAEWVORIZEZRE, BT > T
ROVEPEZ, 2T, ORAEBBEDRE, @4 Y X F v 7 OFEE LB REDONF, @3
aA A X TFx s ERREEOI RN LR T DB EDRE, ©7 4 — LV FTOA X Fx



T D=y TFDING 4 OOBLEIZOWTHN, IaafA YTy 7 bt AEERoET
NEHETHZEEZARNE LT,

3. MG

O YXUTFx 7 ORBEFET

A VX T v 7T E IR )N OSSR ORI TR U7z, Bl L AL T D
JuAfAYXrFxr b, FREROTEDIZFE YA RA— AR L THWTHRILU T AR AV
FroFy 7R L, Bl A L TV KU A Y £ 5 v 7 (Anthopleura fuscoviridis) ¢ £¢
WL7, 728, 3uAA4 XTI THDZ X, BUOA RO, FBEROE L WS
HEFURFS 2Bl Lc, A VXU F X 7 I3ER e — I —IC— KT OMEREL, KADKMEIZ AN,
T IHENR(Z VT T4 b CL60D), MEKNTHEKR AP AXY "A—T v T VIT A%
FAWT, KiR22°CCfE LT,

OB 1 HABHRBEDOEER O 18STRNA 12331 5 Bix THEHT
()48 B D Sy B

AuAAYXF ¥ OfT 4 KE T A v - K(ER 0.148mm) THEs LALTIR 5%
T2 E TCONEZES L%, FEL2T0EEL7=(X 2), ZOfFosKEII AL TW
HAEWEEEX BT T-OIZ, FOMMTIC 70% 7 /L a—/LE O TR THTAERE 10 #1IF
Too EOBRBEWTZAIFOBE I 224, MFPENFMEZID H LT, MFNEY % IELL B
#H(ORYMPUS X4DIZ L - THIZE L, BhEBEOENREZIT -7,

0t L7 il FNAEY 2 20% K% O 50% D Jg THERL S A7z 3— 22— LD BRI, Akl
DEIZL Y, il T OB BRI NIZNEY 28R E LT,

(2) 18SrRNA = FRHT

filk = T OELY BRI iR AP %2 0.05mol/L NaOH /KiE#E 50pl (2 A, RT7A4 7 A ATH
HLZNRL~ vy —TT VIEL, 10 4 95°C TAE L7214, 0.5mol/L @ Tris-HCL(pH7)150nL
RN Ui B U7e B A% DNA SR & Lz,

DNA Hhittig 2.0pl 2 PCR &% 18pl(PrimeSTAR HS DNA Polymerase 0.211, dNTP
Mixture 1.6pl, 5xPrimeSTAR Buffer 4.0pl, J&EE/K 10.2pl), K77 A ~—¥EHK 2.0pl &
g, —<ntA 27 —798C 108, 56C 5, 72°C 60 %A1 7 /% 30 %A 7 VAT
Vv, DNAWAZHES Y-, 74V — 774 ~—IZi%
SS5[GGTTGATCCTGCCAGTAGTCATATGCTTGI?, U N—2F 54 <—i21% SS3
[GATCCTTCCGCAGGTTCACCTACGGAAACCI»% v =,

DNA HEIEWT T % 1.0% 7 H v — A 7L ClRAIKE L CHEINE 2 el L7z tk, SRS OfEHT % X
EBtET7 7 A~ v Z7ICEFE LT, 52N L= PCR HEMEWT i O EASNC DWW T, 25 R MT
V7 by =7 MEGA Z I\ CT 74 > A Y h&47\vy, NCBI @ BLAST % fW T L7z,

OFBR2 A VXU F ¥ 7 O LB RED SO

A AR TF XTI « S RUA YK F v 7 OB 2B 57204 VX F v 7 Ofi
B v IR & R DI OFE~ 7R 7 b 20% %2 AN —BEfgE L, ki L2% 3%0D 7
N~V U CEERZ LTz, £O%=H ) —/LTHAKL, T LA THEREZIT->72, LT



58C, 72°C, 78C, DIETNRTZ 7 4 V@GS Lz, A L7 a v 7 13miEXI /e h—
LAxHWTaanf A YX o Fx /i 7e vy 7)), S RVA YU Fy 77 e v 7 B), 9 v
AAYXTF X7 7oy 7C), T RIA Y F 77 n vy r7D)EZnEh 4um O
JE S THEYZIT-72(K 3), HEIE 40COBE TITo 721tk 40°CORLIEFED T —Bhiz S 72,
ZOH%I VL ATTART 7 4B L, =X ) —VTEKLEE LI=Ob~~ hF® ) v e o
YT o T,

Yefta ClI~~ b U UPRARRIC 15 A=t 156 ik CHee L, 156 oA v v Y aiR
TREOZITo T, ZORZIIESRG, MREIRRLAICRED, 0% F 7 —LZ2 AWK
L, ¥V L CTHRMEZITWEA T A4 N TE ALK Y,

PERK U 7o Yo B AR TIE SO FBAMEBE(OLIMPUS - BX41) CHIZE L 7=,

OFEER 3 FAKORBFOHEE

GuAAYX T v 7 LBREOIERRIZBWNT, BhEXIuA 1Y X F v 7 ITRAEKREY
AT DREN RN H D DN EFDHT0IC, TuA A VX F v 7 RO, ke 4
) DEEF i HEE 2 E Uiz, FEBRERICITISAER 5 (K2 BIEL 2 L TRV, JEIEF
FER TSI O~ 1 7 a2 A —2 —IRIGE@ B AT 2 iz, SERIT R
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[# 1 kv Title] Improvement of the accuracy of visible light communication

[#5 % Background]  Visible light communication is the method of communication which uses flashing of
an electric bulb. By flashing the light, it can show a signal of 0 or 1. There are some better features in visible light
communication. The first one is it doesn’t use radio waves as the resource, and there are limits to using radio
waves. Another one is we can set it up cheaply by attaching it to lighting equipment?. From the above reasons, it
can be used more practically. For example, though radio communications have trouble with being used in water
and tunnels, visible light communications are able to do so. Not only can it be used in water and tunnels, but it can
be used in various areas such as space. (Fig.1) However, it has a bad point which is that mixing with ambient light

occurs. So our experiment was to decrease the effect of ambient light on this communication.

[ B %9, Purpose of the research] [Ex.1] According to previous research, visible light communication is affected
by ambient light and communication is disturbed?. But, it isn’t clear that the difference of the effect on the visible
light communication is caused by differing in ambient light. So, the purpose of this experiment is to research the
difference in effect due to differing kinds of ambient light and why communication is disturbed. [Ex.2] From
“Ex.1”, we found out the factors which disturb communication differ according to the difference in the kind of]
ambient light. So we hypothesize that we can remove the ambient light by an optical filter. (Fig.6) So the purpose

of this experiment is to remove the ambient light using the optical filter.

[ #9271, Research plan] [Ex.1] We send a signal which is a loop of “abcde” ;we will call this the basic
signal(Fig.3), from a transmitting PC to a receiving PC by orange LED(590nm). Then, We use two kinds of]
ambient light. One is a signal which is a loop of “12345”, which is different from the basic signal light by green
light. (502nm); we will call this method 1. The other is strong light using a flash light; we will call this method 2,
First, we disturb the communication with method 1.Second, we disturb it with method 1. We measure the success
or failure of communication and the receiving wave by oscilloscope. (Fig.2) [Ex.2] The method of thig
experiment is the same as “Ex.1”. We prepare optical filters of which one lets through 570nm~, and the other lets
through ~610nm.So, when they superimposed, they can through pass wavelengths from 570 to 610 nm?.(Fig.7)

Then we layer two optical filters in front of the receiving PC to limit receiving wavelength.
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[ 7EfE 5L & 72137 Results of the study (Report of progress can also be acceptable) ] [Ex.1] The figure
of the signal when communicating with method 1(Fig.4) was disturbed compared to when we send basic signal,

It is because the two signals mixed. So, communication failed. On the other hand, the figure of the signal when
we communicated with method 2(Fig.5) was disturbed too. Communication failed because it received too much
light to communicate. According to the above results, the factors which disturb communication are differ
according to the different kind of ambient light. [Ex.2]Each method was be able to communicate accurately. In
method 1, ambient light is removed almost perfectly (Fig.8). It is because the optical filter has the ability to prevent]
light which has another wavelength from passing. So it is considered that the light which is used in method 1 ig
removed. In method 2, the amount of ambient light is able to be decreased (Fig.9). It is thought that this is because
the extra wavelengths of light are removed in accordance with that ability.

[4# > B2, Future study plan] It is possible to decrease the effect caused by ambient light on visible light
communication. So it is said that we need a device like an optical filter when we use it. However, it is troublesome

to choose a suitable optical filter. So it is necessary to make a device which distinguishes between wavelengths.
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