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This study focused on rubber bands, a material widely used in our daily lives, and aimed to clarify
the reasons for degradation and methods to prevent degradation. As a result, we found that
irradiation of rubber bands with ultraviolet light causes deterioration and increases their resilience,
and that heating the rubber bands brings their resilience close to that before irradiation with

ultraviolet light.
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Abstract

We investigated the rotational motion of an Eulerian disk by varying the center of gravity while changing
the point of adhesion to the ground. The vertical and horizontal rotation times did not change when the
center of gravity varied. However, the more the center of gravity was shifted from the center of the circle,
the greater the difference in vertical half-rotation time became. After analyzing the factors that caused

these results, we found that they could be explained by the law of conservation of momentum.
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Abstract

The objective of this study was to establish an analytical method for predicting actual
flood damage by reproducing mudflows in a viscous liquid and examining the spreading
of the liquid. The research method was to release a certain amount of liquid onto a plane
and measure the spreading of the liquid using Imaged.
We determined the relationship between time, viscosity, and area of expansion. We
obtained the relationship between time, viscosity, and the expanding area. The results
showed that the expansion time of the liquid was proportional to the area, and that the
viscosity of the liquid was proportional to the expansion area of the liquid.
The results show that there is a negative correlation between the viscosity of the liquid

and the expanded area of the liquid, ranging from -0.6 to -0.8.
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Abstract

The purpose of this study was to clarify the angular velocity of rotating objects and the degree of
bending of a baseball bat during a swing by bringing the bat to a sudden standstill and then observing
the bending of the bat as it shifted from the radial direction.

The research method was to attach angular velocity measuring devices at equal intervals to vinyl
chloride pipes of different thicknesses, rotate the vinyl chloride pipes at a constant angular velocity,
and then bring the pipes to a sudden standstill. Then, we measured the change in angular velocity
until the vinyl chloride pipes came to rest, and we created a graph showing the outline of the flexure.
We measured the degree of suppleness of the PVC pipe and the bat in the stationary state, and we
estimated the degree of suppleness of the bat by applying the results to the rotation state.

Finally, we estimated the degree of flexure of the bat by applying it to the swing of the bat. The
results showed that the bat flexed about 1.1 cm at the tip during the swinging phase.
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Abstract

Our research was aimed at clarifying the relationship between strength and main component content
in each pencil lead and chalk. First, we hypothesized that the higher the graphite content, the weaker
the strength of the pencil lead is and the more likely the pencil lead will break. This is because when
the graphite content, the main component of pencil lead, is high, the pencil lead becomes
correspondingly softer. Second, we hypothesized that chalk with higher main ingredient content is less
likely to break. This is because chalk is made by mixing materials and water, molding, and drying. We
conducted experiments on the above two hypotheses. As a result, we were able to prove that pencil lead
with higher graphite content was more likely to break, but we were unable to show a relationship

between the main component content and the strength of chalk.
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The research for Rust
—Catalytic action of Titanium dioxide-

Otoha Iizuna Sara Kusaka Mana Nagao Kaho Nishihara Shiori Yorimoto
Teachers Yuya Sasayama Naoki Inoue Masayoshi Kubo Martina Ehara

Abstract

The goal of this project is to elucidate the effect of photocatalysis of Titanium dioxide (TiO2) on the
oxidation of iron. We conducted three experiments: the first used TiO2, Calcium carbonate (CaCOs3),
and Calcium sulfate (CaSOu) as variables for the type of solute in the coating solution; the second took
as a variable the amount of moisture in the environment for static storage after coating; and the third
used Methylene blue. The first experiment showed that TiO2 with sunlight rusted best. From the
second experiment, we found that those in a vapor-liquid equilibrium environment rusted best. In
addition, experiments on the oxidizing power of TiOz using Methylene blue showed that the dye was

best decomposed with TiOz2 and ultraviolet light.
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2. Introduction experiments to see whether OH radicals and

TiO2, which has photocatalytic properties, is

used in various applications such as

antimicrobials and 1is attracting attention
because it does not emit toxic substances. There
have been no previous studies on TiO2 and rust,
so we investigated whether the oxidizing power
of TiOz also affects metals. We found that TiOs
has the effect of accelerating the oxidation of
metals.
< Principle of Rust Formation >

H20 loses electrons to holes to generate OH
radicals. We decided to investigate whether TiO2
can rust (oxidize)

metals by conducting

holes have enough oxidizing power to oxidize iron.
In this experiment, we used iron because it rusts
relatively easily and it was easy to confirm the
change. In addition, to evaluate the oxidizing
power of the TiO2 used in the experiments.
Experiments were also carried out using the
redox indicator Methylene blue to assess the
TiOz

experiments. It is already known that TiOz is a

oxidizing power of the used in the

photocatalytic material, which is excited by UV

irradiation. The electrons emitted by the

excitation react with water to produce OH



radicals, which are known to have strong
oxidizing power and high reactivity.
Decomposition occurs when OH radicals
deprive organic substances of electrons. We
hypothesize that this strong oxidizing force can

rust metals.

3. Method and Results

[Experiment 1]

Experiment using TiOz2, CaCO3 and CaSO4

< Objective >
To investigate whether TiOz has an effect on the
formation of rust on iron.
<Hypothesis >
TiO2 rusts metals the most.
<Method>
1. Grind the reagent in a mortar. Also, file the
iron to remove rust from the iron to be used.
2. Mix one of TiOz, CaCOs or CaSO4 - H20 (3.0 g)
with water (8.11 g). The resulting suspension is
used as the coating solution and is dropped onto
the iron using a pipette while stirring with a
stirrer.
The sample was exposed to sunlight for
approximately one day.

(Results)
Among TiO2, CaCOs, and CaSO4, TiO2 rusted

iron the most. The discolored area in the center

1s rust. The arrow points to that.

TiOz2

CaSO0q4

CaCOs
- T

Fig. 1

[Experiment 2]

Experiment using the moisture content of the
static environment as a variable
< Objective >
To investigate the effect of water content on TiO2
rust formation.
<Hypothesis>
The higher the moisture content, the more
rusting of iron will occur.
<Method >
1. Prepare samples of TiO2 and CaCOs using the
method of Experiment 1.
2. In the first case, the samples were placed in a
box lined with damp paper towels and the box
was closed with plastic wrap to create a vapor-
liquid equilibrium environment; in the second
case, the samples were placed in a petri dish and
left in an indoor environment without plastic
wrap in the sunlight. The rusting process was
observed with a time-lapse video.
<Result>
Figure 2 shows that when the TiO2 samples were
left in a vapor-liquid equilibrium environment,
the highest amount of rusting occurred on iron.
It was also found that the time taken for rust to
form was approximately 30 minutes from the
time-lapse video.

<with water> <without water>

TiO2 TiO2
KXY
CaCOs3 CaCOs

Fig.2



[Experiment 3]

Detection of iron(1I) and iron(Ill) ions using
potassium iron(Ill) hexacyanide and potassium
iron(II) hexacyanide as indicators.
<Objective >
To investigate whether iron(Il) and iron(Ill) ions
are included in the components of rust generated
in experiments 1 and 2.
<Hypothesis >
The rust generated in Experiments 1 and 2
contains Fe(Il) and Fe(Ill) ions.
<Method >
1. Collect the rust.

2. Add hydrochloric acid to dissolve the collected
rust.

3. Add drops of potassium iron(III) hexacyanide

and potassium iron(II) hexacyanide, respectively.

4. Observe the color change.

<Results >

Figures 3 and 4 show that the rust to which
potassium iron(Ill) hexacyanide acid was added
produced dark blue precipitates in part. Rust to

which potassium iron(IT) hexacyanide was added

showed a large amount of dark blue precipitation.

Fig.3 Fig.4
[Experiment 4]

Absorbance measurement experiment using

Methylene blue

<QObjective>

To investigate whether photocatalysis of TiO2

deprive electrons or not.

<Hypothesis>

The absorbance of Methylene blue decreases due

to the photocatalysis of TiOs.

<Methods>
1. Prepare samples of TiOz (1.0 g) mixed with
distilled water and samples to which nothing was
added.
2. Leave the prepared samples in a UV chamber
(253.7 nm) or in a dark room for 1 hour, and then
add Methylene blue solution

(2.7 X 105 mol/L 10mL).
3. centrifugation (micro mini centrifuge, SIGMA
Micro mini centrifuge, SIGMA, speed 10000 rpm
X 4 min) to precipitate the TiO2 and measure

the absorbance (664.2 nm) of the supernatant

solution.
<Results >
In the Methylene blue experiment, the

absorbance of the sample with TiOz2 was lower
than that of the sample without. The absorbance
of the sample with TiO2 added and irradiated
with UV light was lower than that of the sample
without UV light.
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Graph 1. Result from Experiment 4

4 . Discussion/Hypothesis

The TiO2 samples did not show much
difference regardless of whether they were
irradiated with or without UV light. The reason
for this is considered to be the possibility that
TiOz is excited in a short time even by fluorescent
light, since the sample without UV irradiation
was not exposed to fluorescent light in the
experiment, but was slightly exposed to light
during movement. The process of rust generation

is shown in Fig.5. Considering that iron does



not rust easily when dry, water is likely to be
involved.

The holes created by the excitation of TiOz by
UV light take electrons from water, resulting in
the formation of hydroxyl radicals. They also
take electrons from iron, resulting in the
formation of iron ions. The reaction between
these iron ions and hydroxyl radicals causes rust.

Some of the iron 1ons react with the electrons

emitted by the excitation and return to iron.

H,0 -OH
e- ———————
) ___/Fe(OH), |
'Fe(OH),
e Fe2+ ‘
Fe Fe3+  fust
Fig.5

5. Conclusion
TiO2

exhibits oxidizing power when exposed to

has photocatalytic properties. It also

ultraviolet and indoor light, which can rust iron.

In the future, we will conduct similar

experiments with other metals to determine if

our hypothesis is correct. Further experiments
will be conducted to increase the accuracy of the
results. We also plan to apply this technology to
copper greening, aluminum passivation, and the

use of iron rust.

6. Acknowledgements

We would like to thank the teachers in and
outside Tsuyama High School who guided us in
carrying out this research, and those who

supported this research.

7 . References

1) EpS5iE (2016) DEAMERISIZIIT S 0H
7 I NDAER E G

2) TEERSIAE & P BB AR ST 2017
FOEEE 3 F T2 bW E ORI X Dk
{bF 2 > DgbRE ) DZEAL ]

3) YURZE (2001) WEMEREFHETE D KOS O H i
Bl TAVAS A= R] 1 BE S5 471-478
4) A E ReKE, KE AR, AR Esh, B 8
1, B HE TR LT & ek AR D
OH 7 ¥ H LD ks |

5) PR B, ihE BRI, FEA i (1999)
[Fefb.F 2 o OSSO 2 R U 7= 5 /EH )
g~V 7 1] 56 % 532-540



BEREDEET 2NEDEDIRE

BRE A EWE, B OMEh, LA BB, AR #BE
HEE BNE /FFE BE &R
Abstract
We succeeded in separating two kinds of actinomycete from soil in Tsuyama high school. Antibiotics we found
from actinomycete indicate an effect on Bacillus subtilis and Aspergillus. Thus, we considered that the antibiotics are
like lysozymes. They also break p1-4 bonds, which consist of a cell wall that they have in common.
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Abstract

BHRE4E HHBEK BTRF ARXE
HEE BEER

We studied about the new rice washing method and utilization of aged rice. As a result, it was

considered that washing rice with salt can remove the most fatty acids from aged rice and that such

rice could be used for functional foods and hospital food because it takes longer to decompose and is

easier to digest, thereby expanding the uses of old rice.

1. AEOHE

BEEESIL LT OH LOPKE LR R I L, ZORR, BEHIL LK, 20 Tks
%2 & CHRNIER AL IR D RS Z EATE, E72 2 OKISMICHRIA A0 IEAERN T, Hite
PER R ORBE R & L CRBO TS Y, KO A KA S & B4 LTk,

2, [FCHIC

BIfE, SDGs D HIED—>TH 5 2030 £ T
PR ERD — NG 720 OREOFEFE & Y- S,
HROBEOBK LD I DH) HERTHT2D
(2, AARTEA RISERTHON TV DD, A 5hFESE
/X622 b (B2 &, BEED 273 T b
SITEL TV, ZhaliE X T, B7ebich
HMCTEDZ Lidwnnt By, BRANDOERT
HHKEIY B, FFICEKICER L TEOR A
fifEZ Embi- e E X 7-, ANE-OZ & THIINT
LHEVWbNAKIZEENDDD OB, Rl L
LURB Y N AZ—FITER L CEREIT- T2,

X DOWFRIZEBNT, TRk 1 T—FELL ERF LT
HOEHET,

3. HAEARE
(R 1] IEhERICE R L CERZITo 72,
(BHY) dKRDIE D BFK K0 IR 7 D53 iR hs
#h, T0VEZOBENIBEEALTHWD Z L
LMD D,
(FEBR 75 1)
KOFEEE G HIE S » b-pH HIEE- (BRIESD)
EEEASREN OB 2 —L0) ZHNT, 14
LAIPITINHE L 722K & B AR B L 72K & ofg{bo B

ANVWELERD,

M OHEF v MME, B OGS LY
HIRMGER D, Z DB\ U TRaNEDL LRI (2T
ALV ETrEFE— LT N—EREETREK)
EREILTbOTH D, BRNIEEORENKIT LR
FEf, mWEEL LU URICR D,

(FEHR 1)

FERIIX 1, M2k izotz,

- ¢
: 8
re
't &
fie {84
K1 #k K2 wk
(E£1)
FEEND, SAEMBE LT KROIEY N 1HELUN

[CINFE L7k L0 BRI 2 2 < &8 Z &b
oz, DFED, KITEHENDNENIIE D &2 b I,
KOBIEPUE SN D LB AT, — R, HKIE
AR W TS 5 2 & TRRS RV OUE
MWENDEEONTND, £ I TRIEL, KECKkE
TEZ i FE I 350 T HLM R SRR AR 2 il il Lo
PeRIZER L, fiWElZ Mz THk Licd & ok



DAl 2251 ~, & OFUEL D R b NN 2 b =
BLDNEHHDZ LIT LT,

(2R 2 ]

(B FABRE 2 AW CKRE Bk LR, £ ok
BID KOG Z i IR N S &5 00 %~ 5,

(Fik)

12K 50g+/K 47. bg+ilikkl 2.5 27T AF v
I RENZ AT D,

2. Y TWeo 12 2T,

3.1~2 % 3[Ef1 9,

4 REF W LIZE L, R4 Y — @R T
1 3K &R d,

5. VT L — 7 U2 H FRE AT — Il & il
Hd 2,

6. flith Lo EEAE 5,

1.0 F N —F ARSI, 4 S asx)
—/L 50g (T LT,

8. KE&{LF H VU 4 0. Imol /L Z AT Hhfni
EZATV, TRZENOFMEZ H T &
Ni-im 1g H7-0 Otz R 5,

M1 A L7 iisrt
K, L, KR, 230, BARE, %E, VA

2 WAl AR 1lg FICE EN TV D AENIBR A +
MT 20T RRKEEET ) U LAOHE&E,
AT =56. 11 X mx JELJE/10 X 1O &

X3 Efl &I E ENDNENIEE O BTG 5
LEZHND,

%4 JEJEE : C2H204 (0. 01mol/L) 10ml {Z%f L, NaOH
(0. 01mol/L) “CHURIEE 21T\, & O EE
(£1) OFHELT D,

(5 5R)

%1 NaOH OEEE

IEE |2EE [3@E [4EE |5E B [T

FESEmI)] 10.12] 10.21] 10.27] 10.22] 10.20] 10.21

=2 [EEB2] OFAKMZAVTHERLI-EEZD
TNETN ORI

i5 K KiR

2.21 2.28 2. 89

IZAY | BAE| #YA
3.69 | 5.38 | 8.45

RAiE
3.30
=
8. 55

B {f

B i

Tl x, BMEAMENEEH g bHmVICE TN
LI D EGEH BNV IRNDT, ZOFMEND,
ROk — B KON 2B & ¢ 5 2 &
Dhhotl, 2FV, WEHWTHEXRT D L, XD
BRSPS H KR AR OUET LN TEDLLEER
bd,

(%8 3]

(BB EHRDBFR LD 2L LI RAZ U P RAZ—
FrEEteZl L EFEVT 5,

(1)

LAk EFKOELZED,
2. EG W BRE 5 AT OlTml, FNENICEER
ThHIT AL —YLavExzENz, HEMT
BEZ —EIRBRN D, I URBOEBET D
FCORM A S,

¥ ORISR o T2 b 01X, HET 5
DIZHEREIDB DN D LD THDH EEZHNLD,

(& 5R)

FEEREE R, FRIIK 3 64, HKIEK 5
HE6DLSIThoT,

6 HEBREICHT-EROERE

5 FHEREICH 1T =KD ERET



o, TNENORISKR Oz L, 22
ST L7z, (£3)

x3 HIERBRORLEEOFHEZDE

FROR|EROR| R EHE
INEERE | B RE DE

FH{E

(5@) 12:33 19:57 7:24

3LV, WKOFED, BRI 1.6 %

DR D Z L NS hoT-, ZOFEELY, #H
KER, WKROFREFENDLLIAZ L MRS
—FNENZ ENShoT,

4. ER

[EBR 1] T, WHERAVWTERELEZEEEDKD
Rliz i TS5 2 &3, [FEBR3] T, bk
Bk X0 RSN Do 7o Z E D, KR
HALVEZLDVLVIAZ L NAX—F G &
Nhnote, ZOZ s, HERWTHK L H
Kix, BN e b2 <D SEDH T ENTE, *
LN TH D720, HKOF = 2R H
fli& LT, MPtE~ORERBESEM DT ~DOR
FITEHOWRRIEN Y, K E2WE T DS
ZDAREMENH DL LR LT,

SHDRE

[EBR1]TIE, K—BIZHOEM g OFEEMA T
WX T 2008 % < ORI ZR/D X250 H,
BRIEEMNZ 722 LIZ LD KOBRA~OFEDf
ATV, Flob LI KO RKRICEENH -7
Btr, TNA~OMKREZZ -0, [FEBR2]1TiE, K
D ENIERE (RE T A L LY A Z v hRAF—
FOBEIMEDO BRI OV THREF L2V,

6. B
MFREEITOICHT-D LT, THEZLTLE
X o T2 FAFIERIEA, TR~ /VT ¢ —FeAIH
BEEH L EFEY,

7. BEXM
« https://www. jstage. jst. go. jp/article/

cookeryscience/47/1/47_49/ pdf (LA X
N AHZ —F DRHE - AFEEEIC OV T)

* https://earlybirds. ddo. jp/bunseki/

analysis/kit/pH/pH. html  CKkOREERE S HE
X v h-Ph HEWE- (BRESEEESSEMND
Wt % —)

=

IR THLRMETFREERE p. 54 REXE)

SRR SRR DB A DR EES T O RF

it RAMEITHE L TEALR IV, (2020)

* https://www. sirogohan. com/recipe/omoyu/

(EHO L E)



AREEGRENTEEZED DI2HT2D, ZLONTEEEDO T 2 ICZTHE - THE2WEEE %
LTce ZHMN0EZA, IS ZHREZWEEE, BRELEMEZIT) ZLNTEELE,
BE - AE-RIVESEHREHL LT ET,

WHFEfEE PRI T3 i S B AR ‘A R
PRI T3 i S B AR DALIYiE S S S

FAER TR HIR 5T IE#EL AR
e (NS TR PN W E— kR

SN EFEFRE A GSO JLJi Martina £

fREBE KPR R 5B L FE R L5 AREA SO AR
e HTR L R S b 50 S bR RES @k AR
ISR FIRBEIERONVEL - EBR U AR o 2 — el B kR
B FEAS ST TR 7 BFE GEIE Bk
TR R P E B e S A e AN N =
I LI R 57 2 43 B AR i S8 g FF Rk
fi] | LIRS A AR I 2 e B 45 AR i 7 i Kiig SeB AR
BRAEAE 1L ARG A A R
LR Ay TR AE ) TR =y Kz
[ | LI K AR TR SR 2 B -k R TR Bk

JR B RSB NI E SR TR Fa PAth kR



	0.表紙（校正済）
	01.目次（校正済）
	1.輪ゴム（校正済）
	2.オイラー円盤（校正済）
	3.粘性流体（校正済）
	4.バットのしなり（校正済）
	5.チョーク（校正済）
	6.酸化チタン（校正済）
	7.放線菌（校正済）
	8.古米の付加価値（校正済）
	9.謝辞（校正済）
	空白ページ

