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Leaf electroscope
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We researched how the electric charge of leaf electroscope and the degree of an angle leaves relate.
The results show that the angle becomes bigger as the electric charge grows higher, and we made a
graph

of the results with conversion the angle to sin 8. It required considaration from the relations
between an electric field and the momentum of a force.
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The time loss caused by congestion in Japan is about 3.81 billion hours annually. It is about 9 hours per
person.

If we reduce this waste of time it will have a big and positive impact on economy and daily life. So, we
are focused on traffic congestion of junctions.

We would like to solve how congestion occurs and how it can be resolved by research. And we focused
on speed and thought about how to solve congestion. In research we mainly conducted computer’s
simulations and modeling research using marbles. Specifically we focused on their speed. This research
we reproduced traffic congestion by modeling our research to change some conditions. Then we input
this data in to the computer for simulation.
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Analysis of the Counter—Rotating Propeller's Power Generation Efficiency
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Counter-rotating propeller is used for reciprocating engine such as propeller planes. Its purpose is to
keep them horizontally by denying torques and to increase the efficiency of the engine, but I thought it
may applicable to other power such as wind—power generation and the screw of the ship like a tanker.
Therefore, | started to experiment to analyze how power it generates and its efficiency by the distance
between each propellers and number of propellers. As a result, they change the amount of power related
by the distance from the wind power, so I considered the relationship between them.
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The purpose of this study is to generate a boron dope diamond by thermal CVD method. In this study, an
ordinary diamond was made by using thermal CVD method with methanol. As a result of Raman
measurement, the made diamond was too thin, and a sharp peak was unmeasurable at 1332 cm—1. Next,
boron—doped diamond was prepared using boron oxide, acetone, and methanol. As there were too much
carbon source, a black material was obtained on silicon wafer. It was found from the Raman
measurement that the generated black material was graphite. Experiment method was necessary to
change because the generation of a boron—dope diamond didn't be confirmed by an above—mentioned
thermal CVD method. In the future, it will be changed the shape of the equipment, reduced the amount
of acetone, and bubbled hydrogen into the vessel in order to make boron—doped diamond.
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In order to examine what affected The color chemicaluminescence clock reaction , the concentration
of NaOH, formaldehyde, hydrogen peroxide, polyphenol, and so on were changed. The red emission
account of singlet oxygen occurred using not only pyrogallol but also polyphenol such as gallic acid and
tannic acid. There was is a direct relationship between the intensity of the red emission and
concentration of formaldehyde and hydroxide ion. When the temperature of solutions increased to 65
degrees centigrade or over, luminol emitted blue light which was caused by the formation of radical. The
interval between red emission and blue light was shortened when the concentration of formaldehyde and
hydroxide ion became high, became long when the concentration of hydrogen peroxide became high. The
reason of a lot interval in the case of hydrogen peroxide should be solved.
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Novel Detection of the Behavior of HO2+in Oscillating Chemiluminescence Reaction
in H202—KSCNTCUSO4—NaOH System by Using Luminol and L-012 H202-KSCN-CuS04-NaOH%
TOLuminol RUL-012Z AWALZ R AR RIGIZH T HHO2- DEE D FRR

® xR A

mIEEFR OBERAEQ). BKEHFES)

b
g

In oscillating chemiluminescence reaction in H202-KSCN-CuS04—-NaOH system using luminol, when a
sudden strong chemiluminescence was seen, the ORP decreased. Based on a Nernst equation, it was
expected that this change in ORP was caused by a substantial consumption of HO2+. In order to detect
the behavior of HO2+in the reaction, two experiments had been conducted. The first was that using L—
012 instead of luminol. L-012 emitted much stronger than luminol. As a result, during a period between
the time when a sudden strong chemiluminescence occurred, the chemiluminescence intensity gradually
increased. The second was that an addition of HO2-radical scavenger during its period, the
chemiluminescence intensity decreased. Therefore, it was easy to understand that HO2-was gradually
generated during its period. For future studies, it will be monitored the concentration of Cu2+ and
measured the concentration of SO42-.
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A chemical garden is generally made by sodium silicate solution. Therefore, chemical garden without
silica was researched. Two test tube were prepared. 10 % sodium carbonate solution was poured into
one and 10 % trisodium phosphate 12-water solution was poured into the other. Next, cobalt (II)
chloride hexahydrate was put into those. Just then, a chemical garden was made. Among of those, a
chemical garden using sodium carbonate is novel phenomenon. As a result of experiments, it was found
that the chemical garden could be made at condition that strong alkaline solution and weak acidic metal
salt were used, and product didn’ t dissolve. Prospects for the future, a chemical garden without silica
will be researched about the color of product, and the relation between pH of the solution and the
chemical garden.
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A totally solid dye sensitizing solar cell could be made on FTO electrode by creating compact TiO2

layer, mesoporous TiO2 layer, dye, and hole transport layer, and putting a gold leaf which was positive
electrode. To reduce the internal resistance of a solar cell, the relation between surface resistivity of
compact TiO2 layer and internal resistance of a solar cell was researched. Many solar cell were made.

& |Each of them had different surface resistivity of compact TiO2 layer. I-V curves were measured and the

internal resistance were calculated and compared with surface resistivity. As a result of experiments,
there was no relation between surface resistivity of compact TiO2 layer and internal resistance of a

solar cell. So, it would be researched that mesoporous TiO2 layer and dye have relation with internal
resistance of a solar cell.
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This research is about effectively making use of food loss by extracting energy.

There are 6,320,000tons of food loss in Japan every year. Measures to reduce food loss have already
been taken.However nobody has made effective use of food loss. So we researched a way of extracting
energy from the foods by pyrolysis. This experiment the reactor temperature for pyrolysis was 450°C.
We used Molecular Sieves as additives.

It is assumed that if energy can be extracted from food, energy can be used in fuel cells. The target of
research is to extract much energy from food loss.
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Cyclodextrin forms an inclusion complex with various compounds. Cyclodextrin is ring structure which is
glucoses connected and there are 3 kinds by the number of the glucoses(a, B, 7).

According to literature, methyl orange is included by & — cyclodextrin, phenolphthalein is included by 3 -
cyclodextrin, iodine is included by 7 — cyclodextrin.

However, we could not find the literature on the concrete inclusion of the dye.

Therefore we conducted two experiments to investigate the nature of inclusion.

First, differences in absorbance according to each condition were investigated. Differences in
absorbance were seen due to difference in inclusion conditions.

Second, using the RGB measuring instrument, we investigated the difference in properties depending on
the temperature condition.

As the temperature increased, the color tended to be darker.

Consideration was made based on these experimental results.

o — and 3 —cyclodextrin was able to ascertain the tendency according to the literature, however ¥ —
cyclodextrin could not ascertain its trend.
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Cutting of Hydrogen Bond by Salt and Saccharification Rate Using Celulase
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In order to deal with energy problems, an efficient way of producing biofuel, not saying damage
environment was researched. First, some electrolytes and iodine solution were added a starch solution,
then changes of the absorption spectrum of starch—iodine reactions were measured. As a result, peaks
of absorbance veered toward short wavelengths about the solution with electrolytes. Additionally,
absorbance of the reagents put ZnCl: or ion exchange water increased in wavelengths around 400 nm.
Judging from the results, electrolytes influenced the hydrogen bonds. Second, in order to decompose
cellulose forgenerating glucose, electrolytes were added into cellulose and boiled. Then electrolytes
were removed and cellulase was added. The production of glucose was measured by HPLC—RI. The
generated glucose was three times as more as by pretreatment of heavy metal ion than light metal ion.
In conclusion, glucose was efficiently generated from cellulose and cellulase by pretreatment of heavy
metal ion.

REES

A417

24K

FIVEZDLAFUIZEDHILEIVDBRKEEDEIE

R A

RBRENETREFESFFR SHEEQ)

SEAAUBHILISUICER DEBERSDERET>COBBIC, PSS LAAVENILISUE
RISEMUIBE, HILASS DBREMZ B LM TEHEEF AL, SEIE. 7ILE=9 L4 Efh
DEBAAUENNAIBERIZALEE THEMLIEE, HILEZ DRBAEALNILIIERIZT
LS LT SRR LR ORI ERL TRAEEA . RRETETORRL

REES

B418

24K

EEEDBRERAN =B RKERII—D/ER

R A

ZPRIBrIBE-—SFFR _BEETFTO)

EEEDOHMOEBKMER)T—ZERL-, CNICEOT BEINSHCLED B IETELEDRERD
ERTESD, Tz, BAO—REFALTWSO . BETRELGOTWARIT VY IILEEF D LERH
ELERDELES>TERNMENARETHEHEEZEALND, SRIEIHEDELZEOL T, LYBHRELRY
Kt UV (AN

RKEFE|A419
B AR ILIENERIINIEIZEZBEE(ZDINT

® xR A

FTERIMBSEFR ORAKFNQ). EARMEQ), ERLHE(2)

BRIV NI BIZHEEEZDTEN—BICHOSN TSN T, ENENIV NI BEEZETYEIC
EDESIHELXEZDNCHEKEEL, ARDILICLE, EROBR. ENEETRHNT IET7IS—F
(TUToEDRTHER) DEBFREFEIT/NSKEY, NETILITZIVOEETEAT (EHEOESIIE
HEERMU-BEDEEDLOTEITHELE) . £-. IS OHE R T ILAIVEBLEEIZLD) I ED
fzo COEE BETHENMEDEE (254nm&E302nm) IZESTEHDHZ LA OEHOLEDFEELE(ITE
LWARONT-=0. SRITBREDEWVNZKDIVNIEADEEDEZADEWNIDLNTHELLY,

RRES

B420

AL

INUBEBERAWNVAAF BB ERICEY SR

R A

ARNBRIMEREFIR OEAKEX2), NHEHQ2). KAFEQ)

F., BROBEGEDERRISEFMALTERIRLTF—EG5/ 1A BMEBATESA T
Bo CNFETHAIR. NUEFERWN\(FRHBMOREICRYBATE . KRR TE. N\UEF
ETLNI—ADRELICELIBHODEENCEMLILADOEAEE~ADEZEITOVTHRR, RELR
ELERHAHILICEDEMMERDOE LICRYBAT,




FTR29EE FESREEBRARERS

[l 1 DER)
F & T/ S|A421
24~ V| BEMFAOREA
¥ x B|ERRHBILZEMNFEMISEFR O AEQG). ik EAEAQG)

FbEF EFETRSNTOVASCAHBEICH T H U EZEL T, BMERBEFELTRRAT S EEE
ATz REBRZESNDILDAZRUTICEANBHTHS, BAMIZIE, KEISIDDEEEZAFTESLR
MEMBEIZBE D=, HiEE MEBMALAFILALUODODBRICER. HEZL N, BiF. HERITE
BROBOEILLEREDREEZTL., REDABEZHIML -,

R KR ES|B422
A4 IIVEBPRBICKIZBELEEYOBEIRA X

R E

RRHILZEHNFRINTEEFR  O/MMKRZEQ), HHFQ), MEILER2)

BREEMELTRESNLEILEDRIZAVTRSBETV, ITRILF—ELTAREARZRAL
THERL., BURLT=. CHIFDEBDHRTEAEL, TEDRYZLDARDERICE T, HPELTHERAL
F=KBEAEF MDD LDRMEZREL . EBREITot=. - BEORERERFFHEZLHZAL5-0. 8
5360°CT0R DR BEITolz. BREEMD 1D, FEREDRIZEDFEL. AIREHNIHNZLDE
ITEHRER. SROBREZNOBEICKELARENEEZEZASLDEER D,

REES

A423

24K

ANIA9Z, BKR)T—EEX RV RIZKBpHDBIE

R A

TERIRESEFFR OMEXIKQD)., ZBHFKRQ)

LS FXrRYDBRIZIIpHDEIZLZBDEEAERETELIENMON TS, KFETIE., A
XX rRYDOMBREDSLIZAIAISDEREZDAITIZ&BpHD BIEEIT o1z, TDFER.
RIS ELBREEOME CAEETITOIEAISBEMNBITHIEN LMo, T ATAI5OKHY
(2. TIRIKR) I — LS F X RYDMHRERINSE =, CORKR)I—%FE>T, pHDBIEZE
TOAEROBRKRIT—OBEFABIZHEERAEL-.

REES

B424

AL

Analysis of bacteria with PM2.5 in the atomosphere in Funabashi city
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The aim of this research is to discover the types of microbes that are brought with PM2.5 in Funabashi
city, Chiba, and how this is related to the amount of PM2.5,monsoons,atmospheric
conditions,temperature, and the amount of moisture in the environment. The experiment was conducted
using an air sampler to gather PM2.5 once a week from May to July, and then harvesting the microbes
that adhered to PM2.5. Harvested microbes were then cultivated and ascribed their generic names using
the polymerase chain reaction method to amplify the 16SrRNA genes and compare their nucleotide
sequences with those of the database. The results show that several types of microbes were obtained
and identified, including Bacilli bacterium BIWA41, Bacillus aryabhattai and Staphylococcus caprae. The
results of this research can be applied to other research fields, such as developing equipment to protect
people from harmful microbes.
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A traditional method of iodoform reaction was dangerous because it needed solid iodine or high
concentration of iodine solution. It was thought important to develop a safe experimental method used
low concentration of iodine solution. In the traditional method of iodoform reaction, it was caused by
adding water, ethanol, iodine solution and sodium hydroxide aqueous solution in a test tube. Therefore,
adding iodine solution in a test tube was dangerous, so iodine solution should generated in it. In a new
= & |method of iodoform reaction, it was caused by adding ethanol, aqueous potassium iodide solution,
potassium iodate, sulfuric acid. At this point, iodine solution generated. Finally, sodium hydroxide
aqueous solution was added and iodoform was obtained. However, the amount of iodoform was much
smaller than that obtained in the traditional method. This was because acetaldehyde generated a little. It
generated by oxidizing ethanol, so some catalyzers having a strong oxidizing power should be added in
future experiments.
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A A4 b JL|Using synthetic zeolite to recycle plastic
¥ xR BIRREBMILIZEHFEMIEEFFR ORI #5K(©2)Yui Kurokawa, FH B E(2)Mone Manda
Plastic waste contains various poisonous components and it is expensive to recycle with hydrotalsite, a
commercial zeolite molecular sieves. Bromine in plastic is removed with a synthetic zeolite that is cat
= & |litter when pyrolyzing. The generated oils and other products were analyzed to find. In conclusion, kitty

litter has the ptential to be usedas a cheap substitute for Hydorotalcite. So, kitty litter can be used to
recycle plastic.
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Chitin nanofibers are as strong as cellulose nanofibers, and they can be applied to many things. A
nanofibers was made using an ionic liquid. 1-ethyl-3—methylimidazolium acetate was placed in a small
test tube. Chitin powder was added little by little to dissolve. Sulfuric acid was added, hydrolysis was
carried out at 90°C and the mixture was put in distilled water. The water—soluble components were
removed by stirring, filtrating and washing to obtain an aqueous suspension of chitin nanofibers. After
this, a chitin nanofiber sheet would be made by filtering and drying the aqueous suspension.

RRES

B440

AL

RARBRZAVNV-BAMDEH

R A

TERIZESFFR OfKm2). SHFHF

WEWMEEBRARICIEDHT D, BAMEORZETHAHOT/AFEZRU/OO0T0)LERL, AR,
BOBEDEHNERA -, ARRFRAV-ABICDOWTHERIZERSIL -, =, 70074 EBW=£0
B2DO0TIE, AITHRERYRLE-ABRERBETEXTERICEZE->TULEWL, SEIE, 02007 AT LA
DERELBRDOHEDARICOVNTIERS,




TR29EE FRSREEBMAERRS
[t T D)

REES

Ad441

24K

ERAERENS | 2 ~ AROEMBEORR ~

R A

RRMIZENFRMNEFAR ORIWEARAQ), # LEXQ), AHREEQ)

BEENTHLIRBOEEVEDRBERENCOVTHREED TEHP T, R2T. THIDRBRERAL
F=NARAFITINEALDERICEIILIz. ALBGETHONS/NARAFITINFARZA, FIDE R
MNo#H AL ETRRP DM FERETESOISMRDOREFTHS, CNIFEERZFILHIRES
Z20HoWHERNELZRETREEEF>TSEER S,

REES

B442

24K

EERBAAVERELEERDBFALE

R A

RRBISEHNFRNESFFR OFLELEQ). SHA#LHQ). EEE—(2)

SEIFHRIZHHTHRERREEICER L=, ERITEEBAAUEEEL-OREELO TS, 7
CC. BRI EEBAAVERETHEEBMEL., SR RBEL-T7IVEEREREL T, IiERET
T2t TR, ESBAA U DORBENTES -, T RBEIEE=I7IVEBICBURERBFIE=LC
A, RERORBESEELEEREL T EEIELEMN 2T, COTEMND, TIVEEERBERIELTHERT I8
[CBFATREELEIC. E2BAAVIIENLBHERATESEEZOND,

REES

A443

AL

Growing vegetables from seawater
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In this experiment, we explored to get rid of salt in seawater. We stirred it after mixing additives. The
additives tested were molecular sieve 3A, 4A, 5A, 13X, and hydrotalcite(Mg6AI2(CO3)(OH)164H20).
We found that molecular sieve 4A and hydrotalcite adsorb the most chloride ions, and molecular sieve
4A can be reused.
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Generation of Ethylene Gas from Fallen Leaves Using Zeolite
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A general method to make ethylene gas by thermal decomposition of naphtha affects the environment. In
order to settle this problem making ethylene gas, it was conducted an experiment using biomass
resources. Fallen leaves of cherry tree, lignin, filter paper, and newspapers were thermally decomposed
by infra—red hot plate with or without zeolite, and gathered the generated gas. Then, those gases were
analyzed by gas chromatography. As a result of this experiment, it was concluded that the more
ethylene gas was generated at the more lignin was included. Also, with the addition of zeolite, the more
total gas and ethylene gas were generated. For future studies, a polyethylene will be synthesized from
the generated ethylene gas.
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Cat health management system utilizing a pressure sensor and an accelerator

EA-MmEEE Y —ZFALEBEORREED AT LDOEE
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Cats do not walk with their owners like dogs. Therefore, it is difficult to monitor their health. These days,
products to monitor pets’ activities by using GPS and activity monitors are sold. Additionally, there are
automatic cat feeders with timers and mass scales. However, it is difficult to manage pets’ health by
using them in an integrated manner. In this study, a new, comprehensive health management system

& |utilizing a pressure sensor connected to Arduino and an acceleration sensor was built. The pressure

sensor weighs the amount of feed, and the accelerator sensor monitors the cat’ s activity. The data from
these sensors are compared, and the result shows whether the amount of activity was adequate for the
amount of feed. This system would be useful for cats to avoid adiposeness. In a future study, I would like
to add more sensors to get more accurate data on the amount of activity.
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