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Abstract

One of the challenges of wind power generation is that its energy
conversion efficiency is lower than that of other power generation
methods. We believe that by improving the conversion efficiency
of wind power generation and promoting the use of it, we can
contribute to SDGs7, "Make energy cleaner for everyone." In
2015, General Electric in the United States introduced a new
wind turbine called EcoROTR, which has an aluminum dome
installed in the center of its wind turbine, improving power
generation efficiency by about 3%. In our experiment, we used a
small wind turbine generator (0.26m x 0.23m x 0.70m). In
addition to the dome-shaped attachment, two different types of
resin attachments created with a 3D printer were installed at the
center of the turbine, and the current and voltage before and after
attachment were compared. As a result, we observed little change
in voltage and current due to the attachments. The main reasons
for the lack of improvement in power generation efficiency could
be the differences in blade shapes between the actual wind turbine
and the small wind turbine, as well as the fact that the attachments
to the blades were too large.
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Abstract

We attempted to generate electricity with Peltier devices. It
aimed to make effective use of the thermal energy from the sun.
Peltier devices are a kind of semiconductor. They generate
electricity when we make a temperature difference between
distinct metals. First, we tried to generate electricity with heat from
the sun as our preliminary experiment. However, the electromotive
force gradually weakened. So, we compared the difference of
electric power between two methods of power generation: one
with unstable heating like the preliminary experiment
(Experiment1) and one with stable heating (Experiment2). We set
the temperature of heating at four levels. We researched the
difference of electric power due to the differences of heating
methods and temperature. From these experiments, we found that
the difference of electric power between these two methods was
large. For stable power generation, heating and cooling need to be
constantly antagonistic. In Experiment2, there is little difference of
electric power about 2 minutes after the start of the experiment,
regardless of the initial heating temperature. To increase the
electric power in Experiment2, we believe that changing heating
side (copper plate) to a material doesn't cool off easily. In the future,
we want to compare power generation by changing the material,
size, and thickness of the heating side.
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Abstract

The red thin film material deposited on the
flask wall during the synthesis of alaninato
copper (II) complexes with alanine as the
ligand was identified. As a result, the red
precipitate was found to be pure Cu20. Next,
the formation conditions were clarified. The
results showed that Cu20 of high purity was
formed in aqueous copper (II) alaninato
solutions  with a ratio of (NaOH
content)/(alanine content) greater than 1.0
and less than 2.5, under the condition that
the solution was basic.

1. BMRUES

TS5oUERMFETE7 54 MA(L) K
FEMTAERICEWVLT. DL-73=> (Ala), B
E&ER (1) CuSO4. JKERIESF ~ 1)V L NaOH DRELE
LA TCERERA=. CORABREHBREK
BLEZFF. WO D=ATSXIDETAIC,
1 O&SLEFEMELIMTEL T, CORRIF
EREPBEDRXICHMEN TN o=,

BT 75+ MA () KA TR () B @I 435 L= R EmE (B)

K, A A EETT BICIE. RLMBEFD
BENDETHD. BEICHELZFEOHTEY
HYER Cu OERIEER (1) Cu0 THEHELIX. Shid
DRELZLTHA AV EERXTE D0, ARG
DERENSHDZ D, bk, FEHTEHO
HEEEREHOBHE, IKRAARERE L,

2. EEBAE
B20&k5Ic, REAAHDIE.
RS54 RASRIZABSESR &
NTERH, ChEERLTE
L= @2 x5/ FHSRI=
WER 1 -FeEmHyoEE- R LR
FETENOHELMERNEEZ. UTOHEIC
THRHAz. LLIOWMEN Cu THDH L IXERE
HCI ISTFB M. S OFEILIERR L 1=1=8. Cu0
THDERREILTT =,
(1) BIRRA RS FILDBITE

ROAE "TER L8 (D) 1 4> Fe?DIRIX
AR FLERE L, FEFLEYH Cud THEH
EHENDT=,

(IKDKSIZ. SRA(I)AF4 > Curldsk(m) «
FTUF*EERTTHIEATMONTINVS,

Cu* + Fe* — Cu* + Fe* (i)
FEFEWELED HCI AL LIRREIZ, ik
#% (I)FeCl; 0.020 g A0 . 10 HRNIEH L. Fe?
EERSER, COBRKREEE - BB )DL
FR1EK (pH=4. 64) L FIKERLT pH A9 3.5 127
BE5RHM L%, FPEDRIGTHEBIZERT
50-7xF> bR UEHEE2 L MA, RIRR
RY MIVERTE LTz, LBEO=6. #HiH%E Cul
HAECZARABGONEEZ LIzARK. L&
(I)FeCl, 0.020 g Z HCI IZidA L, 0-TxF+>
O VBRBRTEBIEREBARLAIE L
Q) HHEMIZEFEND CuDYEE

FEHEMICEENS CU DYBEEEFL—+
EEICE YHRTz, FREFTEMIZHC £mMAE
&E.500mL A RT7SRAZANTHERL, =
DBKRT5.0 mL 242/ —)L25.0 ml, B - B

B b LEEER (pH=4. 64) . PANFEREZ MR .

B LAAS, 0.0200 mol/L EDTAR&ETHEEL
f=o PANIEREIRATHRENSEBICERT S,
WEER 2 -FEfTEOEREHE-
FEMEDOER LR RIGERDYMEELL DR
ZEFAz, SO DYEES 0x103 mol # 112
EE L. NaOH:Ala Z#&EELL (0~5): (0~4) DFE
ETREE LIAROBFEREEEE L. F 1.
NaOH:Ala Z¥ME &t 4: 2~4) OHEFETREE LT
BBROBIRRRY MILERIE LTz,

3. MR
WEER 1 DR
(M RIRARY B ILDBRIE

FEFTEY. Cul K, FeBRE 0-7x+>
O UBERTHRBIZEB S BB RORIRAR
7 bILERIIZERT,

1000
0900 | RUREAER A

oso0 | WIRH510 nmftiE pry
o700 - a0
e - \ - Fe2
5 o500
% s \
% os0 y §
0.400 4
/ \
0300 L o
0200 7/ \
g S
0.000 =5 —
s a0 s s e e 7o

55 (m)

B3 FREAFHS. Cu0 . Fe't DRIRARY kL
@QHEMIzEFzFND (UOYEE

x1 FL—LFEEDHER
0.0200 mol/L EDTARZDFHETE 1.21 mL
(a) BE THH L1Cu 2.42x10° mol
(b) i EL2TCu,0& Liz& EDCu 2.43x107 mol

FL—hFEEZ6EToBRERTICFT,
=1 L. Cu2.00x10° mol 1% 0.0200 mol/L EDTA
1,00 mL LEEAEDL B,

WEER 2 OFER

NaOH & Ala DB ELL #EZ TRIG S E-FED
WHY - EBROBER4ITRT., =L, ALl
243 L1=fElX. (NaOH D¥EE) /(Ala DHEE)
#RLTWLWS, LUT. NaOH/Ala &5 3,

Ffz.NaOH:Ala =B =Lt 4: 2~4) DEIETE
ELEBROBRIRAARY MLERD ITRT,

se * * n L]

25 17 1.25
‘e . ] ] X
2.0 13

se . ] ° °

3 15

3

Z2e A ° ° °
2.0

14 ° ° ° °

o e ° ° o

0 1 2 3 a
Ala

OFANH XEELR WMFe O2& AFEE
B4 NaOH-Alad¥)BEBLLIZH T HHTHY - BROE

fitdh. WBOIEY JOSLONEEE T LLIEED
BVEONEELETS.

2 5%(om)

E5 REBBADLEBEHABROBRIZARY L

4. EE
(1) FBEFHEDOHE

I M, FEHHEY. Cul HKE. FeDIRIN
ARG BV, ER - RIBKERENIFIF—EL
Tz 2T, KRBFEDIZIE CUHBEENZ =0,
U0 THDEERD, £ 1T, FBITEYUNET
Cu0 THDELE, TEYMOEENDS Cu DYEE
(a)hikHhond, HETHLOAIZUDYEEE
b)EFBE@EDDEL 0.4%5THoT=, UE
&Y. FETEMEEFMEA Cud EEZ 5N 5,
(2)Cu0 DAERLEH

4 XY, Cu0 I 1.0<NaOH/Ala<2.5 THRK
SN, 2.5 ZBADLERBIBNER SNz, £
f=. CORT. LEABROBEINBEDLEEFRA

BN, BEMDEE Cud AAERShT=, UEX
Y. Cu0 £ 1.0<NaOH/Ala<2.5 T, M DIEHEMET
EVWSREMBEFHTELD LN DD T,

5M&Y . Cul A4 L= BRDOBIUEKKE
A% 620~630 nm TH-of=, AELBFEBIRIL
F—EuE AU BRI (IHXTRESNS,

LE=he/ 4 (i)
h: 7500 EHUs) o & m/s)

(INHEKY, JEHBKRELBBIFE ADNEL
BBIENDIMND, Tzl BEFICLSIRILY
—EMDRROKE S EARAZRIITHONT
Y. BEFORMRFEHDE—MRIICORTF
FYNBRFAKREL, 2FY . NEEZOAFH HO
Bk Y AZNE 2D, Cud HELH=IRRD A
(3 620~630 mTHHZ EMB, B6KY., BE
D Cu DEEIE. 2=590 nm @ [Cu(NHs) > & U N
BREFRFHEN DL 42795 nm D [Cu(H0) 1> &
Y 0 BERFHEALEN, DFEY NFEFEOR
FM2OFOERMYT ST 5 =F MMA (D) #AE L
THELTWSEER D, &2T. 752 MA
(I KBERHRT Cud BNEREShI-LHBETED,

_H M
oy O, N__CHy
HN_NH; H\‘f N T HO_ OH,
Jou? A S Jo
HN" NHy N o OH,
ezt [Cu(NHy) ]2 Cu(Ala), [Cu (H,0) .12
RIERRE ~
S em 590 620~630 795
BHRF NEF 4 2 -
ORF - 2 4

B6 CutfaiAk & IRIBRIER 4

4SE. Cu0 DERGBIEILAERTEEMN >N
IJSRIADEREMFELLIENDS, TH—KE
RTELEREEE SN ITIC, BOMEEDE
TR oz L HETES,

5. #Eim

CuS0s. Ala.NaOH D& IKFZEERET % & . CuSO,
A1 IZx LT 1.0<NaOH/Ala<2.5 T, MDIEHE
HTFEVWSRENLGEHST, 7527 MRA(T) K
BEPIT, MEOEL Cul AEREh D,

6. RE

RERMET, REMHYOERBRESHHATET
WL, CuS0, DA Y ITIR1EE (1) CuCl, 2 F
WTH Cud MER LTz 24 F VI3EELT
WEWZ ERRM TS, CNEEBEICER
BREOFAZBEELZL,

1. BEXH

DFEBES, BB POKE 1 8.5 2 0
1L10-7mp I K DA KXERE], BEFKEHK
BFEBITERE 51 B 145, p32(1991)



EROExXTHZMNA LE-EEXDOMSE

. 17 f='
o LAR,

BERIREFESFAMSSHEKE (LU * LR

25 AT RER AN 14 fz sk BPEA SSH - ¢ J

Big e BRI
B RY RO A ERARECHERAREE ), BROBTIO

7= Uy RGENBLAERE - EREGBEEOEEEZ R L1,
7N b=2Z(Fru), #77 b—2(Gal)DEEEEIRET L 7=,

ER1 EHOEER
KR E

RAVIMRG. 72—V VIR
BT & B CutEIT, K&RT740 nm,

ERTOBEEOEEL 7 « / —VHREEAEF
BRELICALONDERED T N RIB.
AR TIE S L3 —2(Gle),

DR2P 7 b RIGREBR

670 nm TRFEAIE 7 2.00 mL
#k 5.00 mL
EEMT CRERMOERE, D?‘?M_ Y Cu*% =T ~NF*Y Y hi&3.00 mL
curk BLAERE RS tEHRELED @7 - IRERARE
EivoEE155 4
2 0.100 mL
CurDPAELIEL, Ko -CurBEERD S - bl oo mt
‘ . 7z—Y VYA BR
. et = . . . BAEEMEL
BORELBAE,OLEIBRERL VEORELEE |[mawresn RERENR # 0.500 mL
OR2L 7 F RIS @7 z—-V VI RK
FUABEBICEBED | =524 | Gl Frumﬁ;ﬁfr . N
N * o =081 [E3 ’f— ,\i.imn \
AR i o o |
390 nm'C"!&i'éEi E 0.000 it 0250

0.000 0.020 o MD 0.060 0000 0020 0040 0060  0.080

mol/L)
22 Glexa o Vrisnae

0.800

0.080 0. ma 0100

Glc 0 894 y=-0.835x+0.367

R E (mol/L)

X4 Glc - Frc71~‘)/7}if‘7@§’f‘?‘<

0350
y =-1.80x + 0.350
R?=0.987

i3
5 0300
0.000

Fru 0.987 y=-0.890x+0.368

% Gal BHELAL S L

R?=0.934
0.040 0.060
S (mol/L)
M3 Frun®x¥ 7 b RIGRER

% 0.600
N0 00 ) 0.400
0.0 0.05 0.1 4

HM1Frurzx> 7 kRISt

0250

0.200 0.200

(01 mLTRIGLAWL)

0.000

0.000 0.020 0.080 0.100 0.020 0.040 0.060 0.080

HEEE(mol/L)
X5 Gal7 = — U v 7/ RIG&RER

0.100

NZ
Gal RERIITRE $£0.2 mLICEE (25)

WINORERHR2ZA T W2, HEDEE 0.0100 ~ 0.100 mol/LDEEFH T
RExY Y FRIGZEAW:Glc, FUuOEE 7xz—Y Y I RIbZAWGIc, Frc. GalDEEN AL

xER2 HIFEATTOE
ﬁ% . %g (1)Fru0)i§

FrUDHRXT U b RISTEER
390 nmTHEIEICEL Y. FruDEEW]HE

KRG E

ELEICBEOBEETRAE.

0.600

y =-2.78x + 0.586

HERIQLEIC7 =Y v '&:: R?=0.998 o
R EATOBAEENE L, | o )GlcnEE

RER1QTDGle, FruntRERH1FIF—3
(M5). 0.1 mL THOGaltgH#E L

0200
0.000 0.080 0100

BARE T EMOREmO)
Gle. Fru. Gal & 0.100 mL 6 BIERE7 = — VU v VY RISRER
ik 10.2mL EER1, 24 Y, EERATOEEIC [5G, FrcoBEx2 58 L7E
7z—Y¥/A-BR & 1.00mL DNTED LS IERX BN, R6h SFruBE%3| %, GlcDEE A

et

REJ I bRIG

« RR2ICBVTGalZ RIS S 7 REMEER L.
HIERAT COGalDEE
- THEEZBRTHERBICOBL. ZBEOEE

7Y VIRIE
(o]

O 390nm X O O

HERATCOGlc, FrunoEEH AT

#0.200 mL

(0.100 mol/LLLT)

BB )it E— R EEYTY £905, [HEOEE

] (2012)

S ATy 7 DLERR
ﬁ%ﬁﬂ BBt (L OHE

%2 £ 100mLIZKLTD

. 42100mL %80°C% T LEVTDOEERE

1 HIY B
2. 10FAICLEVITEMR

3. 20K E5BY S

4. HHEICTERST2hEA 2 BRY BT
5

6

@

EBFLUTVERWCERREIES

LEVHE | BBEE 22520
(mL) DEE(g) EE(@)

(BreEm

BEREOTN LB AL ENRO CELENRIET S AT 7 LB LT, ERRIT ST 7
HELONEA Y (K2 NTE )t&&aﬁ#‘i%?%é:t#%#ottw,;Uﬁﬁ(ﬁg,%ﬁ
DLPTEHEDESRLY) TEBLORERL &I EERT,

(F52F v 7 0EREE |

DFEMEIC ﬁ@%ﬁl%{)’)’(b‘%ﬁﬁ%‘/t\, BT D EH D E L B2BRIERRNEDHIE I LICLVE
BRLRAEC 2. £ DOLBMEAL S AT S ETHEL YREAROD BARAI R Y,
LN TES R i

FELLE EOBRWEADEFIFLAD I ETRRENNS LAY, KBRLPTCBIRR

ERAE | WE2 | (gl e LT T OUFEILL £ 5 ER)

432.100mLIcx L, 5.0~7.5mLOLEYTOT 7 XF v 7 ERKD,
BHE - MAMORTELTWS

CEEL, BRERSED >0 2699 757
7.5 28.93 8.26
(FHze1 |
i ey e e SN T ¥ 100 o 808
*1 HFREOEKICLS 12,5 33.10 7.73
TIRF I DER 15.0 35.53 7.41
Zoa |
AR ERTEED RS | (ER LT 7 RF v 7 OAL)
() %3 ARLETTRF Y2 ORAK
1 2 o LEVH [773RFvo|sbV0
g 2 8 E (m) |0EE@ Bz K
2
P S
° 3 X 15.0 6.72 1900
RREER
31 HIREL~3(pH2) TIFERKF], HIREA~5(pH3) TIXERAR]TH - 72
SpH2DEUTDOBRT, FHLHRICRET S
ME2 LEVH75mL 100mLD & EICEBENKEDN ST
SLEVEFAIPBRBLELKRIEL, 77 RAF v 7ERICEL -V FET S
ME3 L EVHSOMLDE E, BDFGE L ERMAMEI22ESIZESHh - 72
S5.0MLETEDEET, LV BEDOH BT I AF v 7 DERDTEE KDHETEHW)

SHRORE

CZDDEMDOITDER - pHL2DMOEBEMARR TOERK

*%Xﬁi

EAFTR BEEEAMSRYEAZEESHOFT
CERBUET T RTF v O DERE LUSRICET 2BMHR

CEDRWT S RTF v 7 ORPart2




BROETHEENAL-EEEDMRE

BERIRZEZRAEEFFIR SSHIFREMLF
24 (EMTEKRER AW 1 & AR EREA

1. Abstract

In this study, we attempted a safe determination of
monosaccharides (Glc, Fru, and Gal) using the Benedict
and Fehling's solution. From the calibration curve
consisting of the absorbance and the concentration of the
saccharide, it was possible to quantitate the
monosaccharides of unknown concentration. The
calibration curve for Gal could not be obtained. The
method can be applied to the determination of Glc and Fru

even when the three monosaccharides are mixed.
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Abstract

In this experiment, biodegradable plastics were created
using casein, a protein in milk, and an acid in lemon juice.
The differences in mass of the plastics generated by
changing the pH of the lemon juice, the volume ratio of milk
and lemon juice, and their durability were investigated. First,
regarding the principle of plastic generation, casein is
negatively charged and lemon juice generates H~ when
ionized. When lemon is added to milk, the negative charge
from the casein is lost to H* and the casein precipitates
due to isoelectric precipitation. In addition, the H and OH in
the casein form water, and when the water is removed, the
casein connects with each other and plastic can be
produced. We found that, the plastic cannot be generated
unless the pH value is less than 2, and mixing 10 mL of
lemon juice for 100 mL of milk is suitable for generating
plastic. Future, we would like to investigate are the
unification of the form of biodegradable plastic, its creation
with a solution of pH 1, and the decomposition of

biodegradable plastic in soil.
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Abstract

Based on previous research,we created a
calcium carbonate-based phosphor  from
reagents, and so we thought that phosphors
could be similarly created using eggshells,
which contain a lot of Ca and made it. As a
result, both emitted light, and although the
concentration of calcium ions separated from
the eggshell was lower than that of the
reagent, the average brightness values were
almost the same. The reason is thought to be
that the amount of Ca®* exceeded the amount
of reaction with Ce* from reagents in both
cases. In this research, although the amount
of CaCl, made from eggshells was lower than
the amount of reagent, the phosphor showed
the same brightness, so we created a
phosphor  using eggshells, which can
contribute to waste reduction.
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Abstract
Nowadays, waste mushroom beds of shiitake is

estimated to be around 240,000 tons per year. We
learned from previous research that they have
antibacterial effects against plant diseases such as rice
blast. Therefore, we hypothesized that the
antibacterial effects would extend to other bacteria
such as lactic acid bacteria and natto bacteria. In two
experiments, we concluded that there is no
antibacterial effect against lactic acid bacteria, but
there is one against natto bacteria. However, in the
third experiment, the opposite result was obtained. So
we determined that it is necessary to review the
consideration of the first two experiments. Overall,
we concluded that there is no discernible antibacterial

effects against lactic acid bacteria or natto bacteria.
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1. Abstract
Our school has been studying the decomposition of polyethylene (PE)
by wax worms and has discovered that two varieties of wax worms
for fishing consume a lot of PE and they have a high survival rate.
We aim to elucidate the PE decomposition process by wax worms’
saliva and intestines.Firstly, we conducted experiments to compare
PE decomposition between deferent varieties of worms. The results
showed that both varieties decompose PE similarly. Next, we changed
some experimental conditions. Furthermore, we researched the
difference in PE decomposition ability between larvae which make
silk and those which do not. The results showed that there is no
difference in PE decomposition ability.Next, we conducted an
experiment to research the metabolic pathway after PE had been
decomposed. We extracted fibroin and stained it by BCP solution at
different pH levels, and measured absorbance. We found that in
acidic and neutral conditions, the composition of silk thread was
changed when larvae consumed PE. This study concludes that PE
decomposition process doesn’t change between varieties of worms.
Whether wax worms consume PE or not doesnt affect its
decomposition ability. Also, the fibroin of silk threads may include the

PE ingested by wax worms.
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abstract

In this study, assuming that there is a correlation
between the sugar content of fruit and the amount of
ethanol synthesized, we compared the differences in
the amount of ethanol synthesized by different types
of fruit. The amount of ethanol synthesized was
determined by fermenting fruit juice using a
bioreactor. A positive correlation was found between
the amount of ethanol synthesized and sugar content,
and a negative correlation between the amount of
ethanol synthesized and acidity, when the values for
apples, whose sugar content and acidity varied by
type, were excluded. In addition, a positive
correlation was observed between the sugar-acid ratio
(acidity divided by sugar content) and the amount of
ethanol synthesized, suggesting that acidity has a
greater impact on the amount of ethanol synthesized

than sugar content.
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Abstruct

In this study, we experimented with the use of high
silicon content. Therefore, we collected sand from
three sites in Fukushima Prefecture: Aizuwakamatsu,
Inawashiro, and Shirakawa. We crushed the sands and
formed the magma by melting the sand in a
homemade seven-wheel blast furnace. Magma from
each region was poured and viscosity was examined.
We found that the most viscous was Aizuwakamatsu,
followed by Inawashiro and then Shirakawa. This
experiment is unique because no previous studies
have investigated the viscosity of magma formed
using sand in Fukushima Prefecture.

1. BRUVEMN

ITIDEETITTICEEND BT A
FDEBEICEL>TEEIND, EERHDH
BOEWIZIYERSN I TDOMHEIZED
K5 BEVAHIDONEFE Tz, Tz, REIC
KO THERSNIZHAT AR NS LIERS DY
HERT-,

2. BIRAFE

BhE (RO, REKRF LU DL) ERERL
EHEREL. RREBEHEOEWTHRLT
RYIEERT %, ERSNI=I T I EERIC
RLEMZERT D, AAEAE2TIIOH
AR ELERT B,

3. EERAE

tHOHE

t#HE_—_DOAEL. FADtHOEZYIYE
EL. RTFTULREBBEBBNASD LS ITMI LT,
ATULRERBLELHOMICIREAMNTER L
ES51TL. MILTLWAWERICKAKRELRD
RLEOTHECSAANBEESITLIz, EEY)
UL LADBEW-Et®EZLETRIICL, T
LTWEWEHDO EIZASE:, TERLEEE
DROEANBH B ERmEFIEANEZRATUL
AMABREFBEN=E1),

(B ) RREBOLKE

B &b

il (RiF, BA, HEA) OB ENHHE
THIA S LIBIFHT < Lz, #in < LR (50g)
LR (100g) . BERKFEF 1L (50g) EE
= (&2,

(H 2) &g DR & @HZRE LD
EnbBEA. AR, BEA

hngh

BRENZKEDIF, RRICKAB =58 E
BMEIDA> ATV LRABMERREE LV, F3
AN—%tHOELKODELICRELAEZRY.
KhEEDT=, BWABITTETHRRIZH 25
BMEDMF/Ny FISHEL. RhAETEELT=,

4. R

BHERHEDTRER LRI, REHAEILID
FTIZ B0 . AFEDETIZ AT 2 30 #hh o
oo NY MCRTESLESLLEBL TN, &
ATEFEZ LRBETENCT Moz, RBRET
S2-BNKRBIX2ETHo 1=,

B CIHRBMLIRIE. R THNBHEH L
[EiEh otz BITEEAdE< REAMNT SIS
BFE->-TLESF. Ny bIHFTELEHEDHR
hi-, REZT-o-ADKEK 18.5 ETH 1=,

SEENMTERULZBIE, REHINEILDET
12 43 BT, g RTHBFEZZ LIEF M o1,
Ny MZRBBEEBMT I LIETERM T2
N, ATULRARBEROAEEP > Y L
TWADOLWERTE-, BAOWERLAIZE
BETo-OTREBIX185ETH-=(EI),

MBDOHT

.

(K3
5 E®

B, BEt., SEOBEICHROBEIEEND
HEBALEDLOTVE, BERNDIIITOR
hWANELHE->TWVz, £zl T4 FDEFE
NEVBIIENEL LD EAHM> TS (K
), Thonl ehd, AR, BEA. RE.
DEYEMSBEICAN > TRICEEFNDITAE
DEEENSLHEH>TVWEE=OEBNRELLY.,
ERLEITIOHBENREL LG >IEER D,
Ff. ERLERIIZHOLICHLIZEEIC
TELASRE. #HEQNSVEAOB,NS T
ERHTAN—BENPTHEOKRENVRE
DWW ETELHSAN—FENIZShoTt=,
LML, ROV EROLICERLTES & LA
AEVWERICHI S LT CICEFYIRHTLE
L. ERZRNIHEFNLFCEREEL, -
fzo TDR&H. SEIEHEDSLERNDIEFE
H|EYHIEIzLE.
SEMICEN SIS =DE. BHROZER
B ICRERENATAYBHTLE>F-OT, A
ELEMARTHITELAN>2EEZ D,

(R4 FEBMLI-LH DR

6. &
BEVDOEWVICE >TIIIOMEEIKEL
7%,

1. REELRE
SEORBOFEL LTIE. BEMLEBEK
NOBIEMANS NS T LE O,
FNENOBOBETHISENVSHTLE =,
N DEELELTIE. ERNOALELTE
AL EED, TOTOMELELHICED
KOLGEBRNHIOMNARTNELL, =25
BIELELNBNT ZENTEEN DT,

MELICWEBNTHEERDOIT. ZEOWE
BOLIITIDOMEEEDNMYPTLTWES
VW, SENERTEHEYBETELGMN 21T
TINCERSND AT ADBEL. HHEDE
WERDIF, YUY EREDOHICHET L. &
ELTHREGVLNRE L THEL,

8. &E XM

HEEEFESEAN BARKLFER
http://www. kazan. or. jp/doc/2022kokai-
jikken. pdf



B DB S

BERT

'J'l.'.':le

MELE= | TB/ROEOKENEL

REOHE.  HEROREEHMENDRERER KT

(CHBTDMEN EKEEREE

UYREFRESEFER2E RKKE (AEEFHLAR ILHAEX

INEFRITE
WM TSI A ETE. & DB
RED ZBIERRETHE. pHO LR

/ﬁEﬂ

REETT A

| (M2 mEAE] ALTUCTER /

TSV ERSAEASR

7k D%
72 [ON s
s 2 ROCBME., P EME
| | ERAVTEETS
7 g Ioooky
(1 ok ALk AE] 2 KEBIEIfE R
+
TR | [1IkEAE [2]BEHER
EMBRIZHIFTTHHO LENRSh T g 5 74RO
(%1 5 CE DIKEISE BoH] e N LAy EDEM
[ mee [d1 | s [ He3 | s | Miss i3
726 |9.53/9.53/8.76 8.9 |7.04 ' 2
pH | 97 [11.0[10.9]9.028.91 B REER
10/11]9.52] 9.1 | 7.7 8.82 % 1 SHRTHE
. BELE
QHg)pl-;b%;ﬁj’;?ﬁ(_i: . ST 329739 UL ] 1P
10A (274 &pH n
[H 3 2Kk B CEIRR TS A 5 BETHD
(B2 BALEBMENCANERA] (K3 RALLREMORTARK] (R4 RELEBER(10811BEK)]
i e e P PV P oy f
v;;v»z. a7 y T = 34‘
* 0t P
& ‘ = X &
; 2 KB
Givow //) . I 9
: - & v oras T 5y
T AV @4 FRLBAMOR YT (—EiEm] ot
Ezx |VREORR QBEFBHI=IF ‘
i EHOHEM 7TEFD91%$FEE#[H$II‘G?@IileiﬂﬂZ’P@"é
SR O 50 B R O #nI < E e S e
[R5 KB ETORRIEH ’ =
e T e H & FIzEY HFRERD/NTUADNENTLES =D
Sy T e s —EbREAEESN BRI TIZEL
P pHM L F LTz e e ]
M Gem 40 34 ao wo w S BRENGAREREILTLIK
AN ZEHEB . 3D e PELVAAORKI S I BEFRE
= 1&@%@ REEUBRLERETHRELT Y spatam iR

ERELT —5%HF0

-BCETHERICEDBBE o718 . MEMD E EHIEREM
[TRFTV =D THREERADE LIZEHF=L

B 7AIFOORBEHEEORE. ithod pHHD
hitp://www.wintecs,jp/ 20234108318

—ﬁﬁm EHEH/BETCELL BRD HIKTS b )
L 2023411898

EEERTOR—LR—UHRE

HIZJIAH FENEE BRBRME TEEZH

- Br
SEENTHOR—LR—UN
BRIz fELIzLY,
MEHEREZANT, SEERTO
R—LR—CEHRRT S,

MEAE
2EREEHET S

1.EDMAEHEERET S 45—

LR—UEHRT D
5. R0Y o= EFHET

BATBDR—LR—UFED
Ao BERERDITS

FITHRZE 2MBEFETS 3 FROR—LR—SFEHY
1 BB EHEERETS L HDRBEERDHTS
" . T )
T Bt g ottt o OB HPEDBEEA
A HoTWB
M HSRTNNT— =4 X FOEREAS DL
K=2ZH5—T70% THEIIH5—5% (F. %) ¥
A TR ZEIMBLN
HE BOHE BB R
ZEQERE
BHEOSLEEZTD @ ErHEEDSD BNEERELD
BEOENEESTS USuH RN R ° SV AR
XFDBEVETS B |SELEED S B BHEBLEED
BHEEZDEEERYS @szziEmLER

A90—JLLT
AOE@EIC

Tor—MMERLEER Fo

7=t &Y 4
VB Forh— AR~ O ESH

ROTNERLHIAD S
HRLUECECRYFGREDER

TOLERDANSTR/INARKY

A AREETEDLIICL.
BREBERECTD

TRB IR PTUh—DRE

SEROFRE

L EREY (RIS EATED
R—LR—SEES

W TELMEROT7 S, —ERS

S5 30k

R—LR—CEBREDRUHERED LRIV EDMY O 3R
FTHAVITE T HRRFHOEAR [NF/ZOER]
WEBTH AV THEZDREMB(R—R AU TIEVMNDEK 13D20H5—)
A AHA.com T2E1724TEH OFR—LR—SF TR TREL2)

https://trasp-inc.com/blog/homepage/prod uction/home page-co lor-scheme/
https://321web.link/readers-pattern/#Motion -eye

https://www.m-hand.co.jp/design/4002/
https://tihoukoumuin.com/column/zenkoku -hp/




BrEOBEOMENZDONT

BERISZZRSEFIR
2% Roketd (EBRBFR LUBEZEX
BEZE  NEFMTE

Abstract

The suspension of water in the moat of
Tsurugajo Castle is damaging the
landscape. We investigated previous
studies on how to restore this landscape.
The previous study showed that the
quality and composition of the water in the
moat does not change seasonally and does
not change throughout the year, and that
there is an increase in suspended solids,
probably originating from diatoms, during
the summer, but this has not been studied
in detail. In this study, we hypothesized
that microbial proliferation and an
increase in pH value were responsible for
the increase in suspended solids, and
verified this hypothesis. Water from the
moat of Tsurugajo Castle was sampled five
times from spring to fall, and the
microorganisms living in the water were
collected, and the pH value was measured
at the same time. The results showed that
algae proliferated and the pH value
increased from spring to summer. Algae
consume carbon dioxide in the water
through carbonic acid assimilation, and
the high amount of sunlight is thought to
have caused a relative decrease in
hydrogen ions and an increase in pH value.
This means that if algae growth can be
controlled, the pH value will decrease.
Therefore, if we can control algae growth
during the summer, we can suppress the
pH value, which will lead to the
restoration of the moat landscape.
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Abstract

To improve the website of Aizu Wakamatsu
City, we examined the layout and coloring
of the website. Research methods include
studies of color combinations that are easy
to read, studies of layouts that are easy
to read, studies to better understand
universal design, and studies to find
common features among websites that are
easy to read. The results of the earlier
survey are as follows. The colors used were
divided into three categories: base color
main color, and accent color. White was the
most commonly used base color, while pastel
blues and greens were the most commonly
used main colors. Red and black are used
extensively as accent colors. An easy-to-
read website layout was found to be Z-
shaped. Apart from color combinations and
layout, other characteristics of an easy-
to-read homepage are the presence of images
and the lack of textual information. In
conclusion, by avoiding excessive use of
color, using a Z-shaped structure, and
minimizing  the amount of  textual
information, the website will be easy to
read.
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Abstract

We created a model and simulated the impact
forces with a physics engine. As a result, we
obtained the same data for velocity as in the
calculations, but for impact forces we could
not implement them in the model and could not
obtain data.
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Abstract

In this study, I attempted to prove the
properties of the Fibonacci sequence using
figures in order to make the proofs clearer
than existing ones. As a result, it was found
that some properties of the Fibonacci
sequence can be proved by using figures, and
that the properties can be visually
understood.
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Abstract

We wused a method «called multiple
regression analysis to study the factors
that influence winning and losing in
basebal| from a statistical perspective
Multiple regression analysis was conducted
using Excel by collecting date from the
official website of Nippon Baseball for the
years  2013-2023, excluding the year
2020.Multiple regression analysis is a
method in which one variable is expressed in
the form of a linear equation using multiple
variables. In this experiment, the objective
variable was winning percentage, and the
explanatory variables were ERA(earned run
average), home runs and hits. When the date
is strongly related to the explanatory
variables, multiple vregression analysis
cannot be performed properly. Therefore, we
did not include date on runs scored and runs
conceded, which are related to home runs and
ERA respectively, as objective variables
Since previous studies have shown that
defense-related factors had an impact on
winning and losing, we thought once again
that the common factor among teams that win
the league championship would be their ERA
The experimental results showed that ERA
hits and home runs were influenced in that
order. In addition, the data obtained from
multiple regression analysis, the P-value
was less than 0.05, so we found that these
data were accurate. Therefore, it can be
determined from the present experiment that
ERA has the greatest impact on winning or
losing a basebal| game
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Report about NSRRC
Issa Hasegawa, Aizu Gakuho High School

There are two things I learned from the NSRRC training. The first is the role of synchrotron radiation
facility and the second is current status of international researches. I will explain about each below.

First, let me explain about how NSRRC is utilized. NSRRC is located in Xinzhu science park,
which called “Silicon Valley in Taiwan”. The NSRRC is one of only six next-generation radiation
and light facilities in the world, including Tohoku University's Nano Terasu, which is scheduled to
begin operation in FY2024. More than 2,000 researchers from Japan and abroad visit the facility
every year. The basic structure is a doughnut-shaped structure in which X-rays are accelerated inside
and emitted tangentially from 48 exits. These X-rays are used for measurement and other purposes.

Second, I want to explain about current situation of experiments in NSRRC. Users of this facility
are mainly divided into two types, internal users and external users. Half of external users are groups
in the U.S. and Europe. If you want to use NSRCC, you must pass the screening. Your experiments
are given a score and you can use the facility only when your experiments are judged to have high
scientific impact. It was surprising for me that main external users are countries which also have
own synchrotron radiation facilities. I think that this show the increase of demand of them globally.

Given the above, I learned the duty of NSRRC and current status of researches. We especially
people who experienced the Great East Japan Earthquake often have a negative image of radiation
facilities. However, we should realize that some of them help us with scientific and medical progress

like NSRRC.

Report about National Tsing Hua University
Atsushi Nanaumi, Aizu Gakuho High School

There are two things I learned at University. The first is Taiwan's energy problems and the second is
the need to learn English. I will explain them below.

First, I would like to report on Taiwan's energy problem. Taiwan is 98% energy dependent on other
countries and wants to increase its energy self-sufficiency. Therefore, taking efficiency and carbon
dioxide emissions into consideration, we have concluded that the best way to generate electricity is
nuclear power. However, the number of nuclear power plants in operation has been decreasing since
the accident at Fukushima, and they are facing the challenge of increasing the number of nuclear power
plants in operation while taking safety into consideration.

Next, I would like to report on my presentation at the university. I have presented my research to
professors and students at the university. The presentation itself went without a hitch, but it was my

first time to give a Q&A session in English, so I had a hard time. I felt that I still need to learn more



English in order to hear the other person's arguments in English and to communicate my own
arguments in the same way.

From the above, | have learned about energy issues in other countries and the necessity of learning
foreign languages. Through the training, I realized that Japan also relies heavily on electricity
generation that emits a lot of carbon dioxide and that it is necessary to pay attention to energy issues
in the same way as Taiwan. In this way, I have come to realize that by looking at other countries, one
can become aware of problems in one's own country for the first time. For this reason, I would like to

continue learning English and look at issues in other countries in the future.

Report about Jianguo Senior High School
Riku Munakata, Aizu Gakuho High School

There are two things I learned at Taipei Municipal Jianguo Senior High School First, I learned about
the high level of education and the educational environment in Taiwan. Second, I learned about
Taiwan's culture, which is different from that of Japan. I will explain this in the following paragraphs.

First, let me explain the first thing I learned at Taipei Municipal Jianguo Senior High School At Taipei
Municipal Jianguo Senior High School, both the teachers and students were smart, and the learning
environment was appropriate for their smartness. For example, in the library, there were books for
acquiring various knowledge and a place where students could study freely and independently. In this
way, the learning environment at Taipei Municipal Jianguo Senior High School was wonderful. The
students were very active in the Taiwanese classes, which made the learning experience very enjoyable.
When we attended the class, the Taiwanese students were the main instructors. We had a lot of fun
learning by playing games in the class.

Next, I will explain the second thing I learned at Taipei Municipal Jianguo Senior High School. I
learned about Taiwanese culture from the Taipei Municipal Jianguo Senior High School. For example,
I learned that it is traditional to give out Chinese sweets at weddings in Taiwan. Since Taiwan is located
in Asia and is close to Japan, I did not think there would be much cultural difference between the two
countries, but there were many differences, and it was a great learning experience for me. I felt that
there are differences in values among countries.

From the above, I learned about the high level of Taipei Municipal Jianguo Senior High School and
Taiwanese culture. From now on, I will study as hard as the people at Taipei Municipal Jianguo Senior

High School. I will also try to learn about other cultures that are different from Japan's.



Report about GUANDU Nature Park
Kai Itagaki, Aizu Gakuho High School

There are two things I learned from GUANDU Nature Park. The first is the role of the park and
second is the importance of environmental conservation. I will explain about each below.

First, let me explain about GUANDU Nature Park. A wetland that was once critically endangered by
economic growth has become Taipei’s last remaining wetland after being protected as a park thanks
to the efforts of conservationists. This is GUANDU Natural Park, which is now recognized as an
Important Bird and Biodiversity Area (IBA). In fact, [ was able to observe many creatures including
birds at this park.

Second, I want to explain the importance of environmental conservation. As I mentioned earlier,
GUANDU Natural Park was on the brink of devastation due to economic development. Destruction
of the environment has a major impact on the ecosystem. In particular, since this park is a stopover
site for migratory birds, there was a possibility that the ecosystem would be destroyed. However, by
protecting the wetlands from development and improving water quality, the park has regained its
natural habitat. Environmental destruction such as global warming, air pollution, and deforestation has
now become an issue that countries around the world must work together to tackle. By visiting here
and interacting with nature, I felt that if I didn't give up, I could regain the nature I had once lost. The
same goes for these environmental issues. If we continue to do our best, we can stop environmental
destruction.

From the above, I have deeply realized the importance of environmental conservation. In the future,

I would like to try to act kinder to nature so as not to lose any more of the nature we currently have.

What I learned about Taiwanese food culture
Taiga Suzuki, Aizu Gakuho High School

There are two things I have learned through Taiwanese food culture. The first is that Taiwanese and
Chinese food is basically very spicy. The second is that I enjoyed the differences between Japanese
and Taiwanese food culture. I will explain them below.

The first reason is. During our stay in Taiwan, we had the opportunity to try many different kinds of
Chinese and Taiwanese food, and we were able to enjoy the real taste of the food, which is very
difficult to do in Japan. However, most of the food was reddish in color, and the spiciness of the food
at all the restaurants was different from that of Japan. In fact, some people were in tears because of the
spiciness, and I felt very sorry for them.

The second reason is. As mentioned in the first point, there are differences in food culture between
Japan and Taiwan. It is inevitable when you go abroad, but if your palate is accustomed to the food

you usually eat, you may inevitably reject foreign tastes. For example, when eating Chinese food,



many of my friends could not get used to the unique smells and habitual tastes, and found it
unappealing to their palates. However, | remember that when we went to a Taiwanese restaurant, they
said that the pork stew and fried rice that came out tasted similar to Japanese food and were easy to
eat.

In light of the above, [ was not only able to learn about Taiwan's food culture through my participation
in the training program, but I was also able to realize how wonderful the food culture of my own
country is. In the future, I would like to respect the food culture of my own country, but at the same

time, I would like to become aware of the excellence of the food culture of other countries.

Through tourism in Taiwan
Airi Chiba, Aizu Gakuho High School

There are two things I learned in Taiwan. The first is that Taiwan is close to Japan in culture, and the
second is how to use money in different currencies. I will explain them below.

The first thing I learned in Taiwan is that Taiwan's culture is very close to that of Japan. The reason
for this is that many gods are worshipped, and Japanese things are often seen in various places. At
Hsinchu City God Temple, there are pictures and statues of many gods, and at Taipei 101, goods of
the Tokyo Sky Tree and Mt. Also, at the National Palace Museum, we saw ceramics similar to those
found in Japanese museums and a jade folding screen that was sent to Japan and returned.

Second, I learned how to use money in different currencies. Not only did we learn how to use different
currencies when shopping, but we also learned how to spend money in the night markets. For example,
water costs about 100 yen in Japan, but 20 yuan in Taiwan. It was difficult to convert the price into
Japanese yen in my mind, but I gained the ability to shop in a foreign currency. Also, some of us
learned how to use money through the bitter experience of playing games at the night market, which
were not cheap at 100 yuan per game, but were so difficult that we did not receive any prizes. Also,
there were many fake character goods sold at the night market, which reminded me once again to be
careful how I spend my money.

From the above, I learned about the close relationship between Japan and Taiwan and the harshness
of foreign countries in the night markets. I thought that in the future. From now on, when I go abroad,

I will be more vigilant than when I spend time in peaceful Japan.
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* The slogan was displayed on the main street in
front of Futaba station

* Created by Yuji Onuma, who was a 6th grade
elementary school student in 1987

IN 2011 Expansion of the evacuation zone
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Current Futaba
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(Mainichi-Shinbun **Akarui-mirai-no-enerugi’ Billboard Exhibit Begins: A Legacy of Negativity”,
March 24, 2021 )




Interactive relationship between

[Issues about creating a community]
Creating a community and industry 1. Aging of the population
Comparison of population pyramids in 2010
Creating a community and 2021 in Futaba district
Need Most of the
Need to employment r:::nw\::r:
make city that is for permanent 45and 74
attractive residents years old.
to people
Industy
« male « female male female
(2021) (2021) (2010) (2010)

[Issues about creating a community]

[Issues about creating a community]
2. Paucity of women

popuistion  Population trends in Futaba Area

(thousands)
P
70
- o In a vicious
o childre- H
o circle
20
10
: ——
Predisaster 2::‘ Recent facilities
[current initiative] Facilities and
Manabiya Yumenomori Features ‘
- * Earthquake-

resistant structure

* Various facilities

combined
- Yo * Also available to
Temporary school building New school local residents
for evacuees

= Educational facilities in Okuma Town for the first time in 12

* Education with
years after the earthquake

Digital Materials
* Children from O to 15 years old play and learn together.

[Suggestion for creating a community])
*Establish several hospitals with
night-time emergency services

Have you ever had a problem
with a child being sick at
night?

~ I
“"‘ﬁ—r ‘ﬂh\ll 1k

https://clip 8122 jp/66550/  (Hai-chi-zu-clip, “Children have a fever only on holidays or at

night? In such cases, we recommend our call service, “Call Doctor!" June 20, 2022)
1

[Issues about industry] [Issues about industry]
1. Loss of industrial base 2. Harmful rumor
A Price differences of six crops produced
\ in Fukushima compared to national
averages

i 2007 2011 2021
Precision machine factory in Yokosuka, Fukushima Prefecture, destroyed by an
earthquake at 4:50 on March twelfth in 2011

Price difference of crops in Fukushima compared to national average
asahi

{NHK-Fukushima}
10005/TKY201103120332.htm|

https:www.jacom.or.j

2021/03/210308-49885.php




[Current initiative]

“FUKUSHIMA INNOVATION COAST FRAMEWORK”
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[Suggestions for industry ]
1. Construction industry

2010
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[Current initiative]

« Facility map of + Aircrafts mass produced by
Fukushima Robot Test Field terra labo Co., Ltd. in
Fukushima Robot Test Field

* 1000m wide by 500m deep

[Suggestions for industry]

1. Construction industry ~ jreeniassetionc
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on the architecture of \ 2
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after the earthquake
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[ suggestions for industry]
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Y of ALPS Treated Water
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Recovery and Current Situation

of Fukashima

Current
Situation in
Fukushima

Fukushima now

1.Fukushima
Innovation Coast
Initiative

Nuclear decommissioning
and reconstruction in

Fukushima inspires next
generation industry.

Fukushima now

1.decommmissioning

2.robotics drones
3.medical-related

4.energy, environment,recycling
5.agriculture, forestry fisheries
6.aerospace

Fukushima now

2.Water released from
nuclear power plants
Currently, there are more
than 1,000 tanks for

treated water at TEPCO's
Fukushima First Nuclear
Power Plant, occupying the
site.

Fukushima now

3.Decreased
radiation levels
Currently, regular work
clothes and disposable
masks are worn on 96%
of the sites.

Fukushima now

4. There were no
health hazards
from radiation.

No deaths due to acute
radiation injury resulting
from the affected nuclear
power plants have been
recorded.

Fukusima now

5.Evacuation zones
now account for less
than 3% of the total
area of Fukushima
In 2022, residents returned
to Futaba Town, the last
town in the evacuation
zone.

Recovery o =
Fukushima

Fukuhima

"Fukuhima" is an
initiative to make
sunflowers, a symbol of
reconstruction, bloom in
the land of Fukushima.
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People from all Packing and Sunflowers grow
over the country  shipping seeds at the and bloom across
order seeds. welfare facilities.

Japan.
Seeds are sent back
to Fukushima.

.
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Harvesting seeds
from blooming
sunflowers.

oilL

0Oil is taken
from the seeds
at a welfare
facilities.
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Fuel for buses
running in
Fukushima.

Many people order sunflower seeds,
requiring seed bagging and shipping.

It will be a job for people with disabilitiesﬁ
=S working in welfare facilities!
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People all over Japan grow sunflowers and
send the seeds to Fukushima.
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Lithium lon Quantification Study

AizuGakuho

- Atsushi Nanaumi - Kazuhisa Muto
» Fumiaki Nakamura - Riku Munakata
- Kai Itagaki

Quantification of lithium ions is difficult

LI

Due to the low tendency
to form precipitates

Lithium ion
quantification requires
k4 | expensive equipment

|
[Atomic absorption spectrophotometer
National Agricultural Research Organization
(NARO)]

e .50, barstory i disasse blacham5a gearind
exmnl

Lithium ions react with
phosphate ions to
form precipitates

2

What is Molybdenum Blue Absorption Spectrophotometry?

What is Molybdenum Blue Absorption Spectrophotometry?

calibration curve

—/

PO,3 Concentration

aoueqlosqy

What is Molybdenum Blue Absorption Spectrophotometry?
{

Methods of Quantification

@

(@ Residual PO,3 concentration
calculated from calibration curve




Methods of Quantification
! Li+ in solution PO.*- to be added

Methods of Quantification

.l

I Li+ in solution PO.*- to be added

- Methods of Quantification

Li;PO,

precipitation

Li+ in solution PO.*- to be added

Methods of Quantification

®

(2) Calculate the precipitated PO,*
concentration by subtracting
@ from the total

& &

Methods of Quantification

®

(L7 (L7 ) )
(3) 3Li* + K;PO, — Li;PO,| + 3K*
Li* concentration is 3 times

9 60 © that of @

Experiment 1 Creating a calibration curve

a Y
‘ Absorbance measurement

1.40
1.20

é’- 1.00
8 om0
o 060
g y = 0.440x + 0.00280
2 o0
Q oz Rz =0.999
0.00
0.00 0.50 1.00 150 2.00 250 3.00

PO,* concentration(x 104 mol/L)
PO,* concentration can be determined at ~3.0 X 10~ mol/L

Experiment2 Measurement of Li; PO, solubility

Conductivity
measurement

10 20 40
Conductivity(ms/m) 67.1 82.9 137

Temperature('C)

Solubility Ksp
S 1.83 | 4.36| 323

Ksp=[LiI"P[PO,*]

By increasing the amount of K,PO, as much as possible,
the dissolved Li* concentration can be neglected.

Experiment 3 Quantification of Li*
[3-1]Quantification of Li*

0.500mol/L  K;PO, aq 20mL
LiCl standard solution 20mL
(0.100 or 1.00 mol/L NaCl mixture)

0.500mol/L K;P0, aq 20 mL
LiCl standard solution 20mL




Experiment 3 Quantification of Li*

Allow to stand for several days

Experiment 3 Quantification of Li*

Experiment 3 Quantification of Li*

Absorbance J
. measurement

L

Result 3 -1
1.000
0.800
0.600
0.400
- T, 0.200

0.000
0.000 0.200 0.400 0.600 0.800 1.000
Actual Li* Concentration(mol/L) * (—is the ideal value)

| | |

11JUSDU0D
9 painseapy

(o]}
)

Quantifiable at Li* concentrations of 0.400 ~ 1.00 mol/L

Result 3 — 2

1.000
0.800
0.600
0.400
0.200
0.000 .
0.000 0.200 0.400 0.600 0.800 1.000

Actual Li* Concentration(mol/L) 3x (—is the ideal value)

BiNa* concentration 0.100 mol/L ®Na* concentration 1.00 mol/L

Difficult to quantify Li* under Na* mixture

(Now)

uoljesjuadsuod

.17 painsea|y

Experiment 4 Effect of Na* on precipitation

When Na* is not included

NaCl mixed
LiCl standard solution 20 mL
0.500 mol/L K;PO, aq 20 mL

LiCl standard solution 20 mL
0.500 mol/L K;P0, aq 20 mL

Discussion 3

Quantifiable under K+ mixture
Difficult to quantify under Na+ mixture

Result 4
Minimum Maximum
difference | difference
When Na* is not
included (g) 1.52 1.67
When Na* is
included (g) 1.28 1.26
Mass difference of
precipitation (g) 0.24 0.41
The mass of precipitation was smaller
under Na* mixing.

Consideration 4

It is thought that Na* inhibits the
precipitation of Li;PO,.

Conclusion

Quantifiable
@ within a certain

concentration range
SO0




Conclusion Conclusion
/’\‘;_

precipitation ) precipitation
formation ) @ @ | formation

XY
000 000

- From Experiment 4, we considered
that Na* affected the precipitation

9@

preCi pitation formation time.
. We would like to test this hypothesis.
formation - Applicable for concentration

adjustment of aqueous

\@ @ @ / solutions of Li compounds.

DERBRIMIEREFR
[RESGREHFICLIERI TV OERBLZOMA] ,
F43ELETFFRBAERE,
(2019)pp.120-121

2Q)FA=8) MEH 3 -HORBNE BAKEE]
SAH#E,(2008),(4)pp. 158-162

(3) BREFE it
[4 72 THBEEEBROBERAG 3R] , HEHER,
(2020)p.119
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PLORING EFFICIENT WIND
POWER GENERATION BY
APPLYING Eco ROTR

AIZU GAKUHO HIGH SCHOOL

Taiga Suzuki Haruto Murayama

Issa Hasegawa Rikuto odashima

REASON FOR OUR RESEARCH

Wind power generation efficiency is
about 40%.

If the efficiency of wind power
generation is further increased, it will
promote the use of wind power
generation and contribute to the
seventh SDG target,

"Make energy cleaner for everyone*.

Wind from the
center is diverted to
the outer edge and

used to rotate the

b
HYPOTHESIS

N
~ VERIFICATION METHOD

* Attachment to the center of the small wind turbine
(0.26 x 0.23 x 0.70 m).

*Two fans (wind speed 6.0m/s) were used to blow
air.

*Compare the current and v e before and after
the addition of the attachment.

RESEARCH THEME

Improving energy
conversion efficiency in
wind power generation

systems

>

PREVIOUS STUDIES

In 2015, General Electric
(GE) introduced a new -~
type of wind turbine
called "Eco-RTOR"™.
Diameter
Approx.18.3 m
Aluminum dome

NOVELTY

*Verify the optimal size of the dome.

* Aim to further improve power generation efficiency
by changing the shape of the dome.

EXPERIMENTS()

We measured voltage and current using a science cube with
two fans as the wind source (wind speed of about 6.0 m/s)
to see if small wind turbines with different blade shapes will
improve power generation when a dome similar to that of
EcoROTR is attached.




EXPERIMENTS®@)

As in Experiment (1), two fans were used to send wind and
the amount of electricity generated by a regular wind
turbine and a wind turbine with attachments was compared.
We created a circuit by connecting a wind turbine to a
resistor with a resistance value of 1.0 X 10¢Q), and
measured the voltage and current with a science cube. Dome type Round Gimlet 1 Round Gimlet2 Streamlined
(height 0.08 m) (height 0.15 m)
Masss 0.082 (kg) Mass 0.080 (kg) Mass 0.101 (kg) Mass 0.103 (kg)

*Blue line is voltage

Positive MaximumVoltage(V) Negative Maximum Voltage(V) Maximum Current(A)
(ac) I 3.428 3472 I 0.070
il 3526 [ 0.069
*The orange line is gloome | . I 3485
Round Gimlet(height 0.08m X 3.491
t Round Gimlet(height 0.15m ; 3.492
g en Streamlined ; 3510

o 1900030

Current A

*Voltage decreases

IMaximum current and voltage per attachment

L sharply at a certain

0010 .
time, and at about the “The voltage and current intensity changed little with the shape

0000
same time, the current of the attachment.

Timels) rapidly increases.

Normal Around 50(s)
Bottom only Around 50(s) ~ RESULTS
Dome Around 70(s) B

Round Gimlet(height 0.08m)|Around 65(s)
Round Gimlet(height 0.15m)|About 55~60(s)
Streamlined About 80~85(s)

*The voltage and current intensity changed little with the
shape of the attachment.

Time to stabilize at maximum rotational *The time it took for the blade speed to stabilize at its
speed for each attachment maximum speed varied with the shape of the attachment.
*The time it took for the blade speed to stabilize at its maximum
speed varied with the shape of the attachment.

N
DISCUSSION *1S IDISCUSSION

*The more stable the shaft, the .. the time it .  Atachment of
GE's Eco-rotor = .

takes for the blade to stabilize at maximum speed. One approximately o el
e approximately

*If the wind is rectified so that it blows perpendicular 136.16m blade with 0.60m blade with a

a radius of approximately f
to the blades The time to reach maximum speed is o s base radius of
: ; approximately 0.08m

At least about 6.7% of solid.
the blade area At least about 13.3% of

COI"C'“Tf‘Ief' the blade area
concealed.

*The attachments were loosely glued together, which

interfered with the motion during rotation.

CHALLENGES AND PROSPECTS

* Since we were not able to improve the power generation
efficiency, which was our main objective, we would like to
improve the size of the bottom surface and the height of

PRI vier generation the attachments, taking into account the shape of the

Actual wind power generation used in this project blades.
The shape of the blades near the center of the turbine is different * We would like to conduct experiments using wind that

blows irregularly, like natural wind, as a wind source.
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