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Analysis of boiling water by suitable wood
Dan SUZUKI, Rina FUKUDA, Hinako HOSHINO, Megumi YAMAMURA

Abstract

One day, we read a fairy tale, “Three little pigs” and we thought how fast it boiled. The pigs put

water in a big pot and started fire to boil the water. The water was boiling by the time the wolves

climbed into their house. We estimate the time to boil at 35 seconds. That is because, we measure the

time corresponding scene. But the time is so fast. Thus, we looked for flammable woods and ways

to build wood suitable for combustion. We used four woods, Aspen, Cypress, Pine tree, and Bamboo

and Cedar. The method of building used parallel type and composite type. We experimented while

changing the amount of water.
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Fig.1 Composite type

Fig.4 Bamboo and Pine

Table.1 Boiling temperature change by wood type

BE | TAR | /X |49 Y

Fig.2 Parallel type ~
145 26°C 22°C 22°C 22°C
NV HEE OO R 245 31°c | 29°C | 29°C | 28°C
BARNCHAAANL T2 EI 0 IE L 20 R (1A 35 38°C |34°C |39°C |33%C
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Fig.5 Temperature change
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Table.2 Change of parallel type water temperature

T 12 |3 4 5 6 1

Ai%] |38 |59 [70 |86 |94 |95 |95

Table.3 Change of composite type water temperature
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Fig.6 Composite type and Parallel type
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Table.4 Relationship between amount of water
and boiling time
19 |25 2730% |35
100g | 67°C | 97°C 97°C 96°C
100g | 78°C | 97°C 98°C
200g | 73°C | 99°C 100°C
(128 #)
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(104 #)
100g | 56°C | 100°C
(75 )
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Fig.7 The ratio of the size of the story world
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Research and consideration of howling prevention and avoidance
Hayato KIMURA, Yoshikazu KONISHI, Hana SAITO and Taishi NABATAME

Abstract

In the last few years, online classes have increased due to the Covid19. At that time, we are

suffered from a harsh noise called “howling”. So, we conducted an experiment to find out what

influences the occurrence of howling. At first, the effects of microphone to loudspeaker distance,

angle and orientation on howling were investigated. Second, the relationship between loudspeaker

volume, sensitivity and howling was determined. The results indicate that all these items were related

to howling occurrence. As a result, to prevent howling, it is necessary to keep the microphone as far

away from the horizontal place of the speaker as possible and reduce the volume and sensitivity of

the speaker.
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Fig.2 Experimental procedure
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Fig.3 Volume and gain settings
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Results of distance
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Table 2 Results of angle
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Table 3 Results of volume and gain
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Relationship between ink composition and polarity
Yuhi ENJI, Ryoei KATO, Nana KONNO and Yui SAKAI

Abstract

You may have experienced staining your shirt with Magic ink at least once. Perhaps, you will

try to clean off the ink with water and soap, however you will find that you are not able to remove

it. We discussed what to do when Magic ink gets on clothing.

First, the shirt fabric was stained with Magic ink, and the ink was attempted to be removed

with cleansing oils. As a result, the ink was hardly removed. Next, 7 types of alcohols were

examined. As a result, the highly polarized alcohol cleaned off the ink. For that reason, we think

that polarity is related to removing Magic ink.
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Fig.1  Shirt fabric marked with a permanent pen
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Fig.2 The structure of alcohol.
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Fig.3 Used alcohol

Table.1 Characteristic formula of alcohol.
& EaEi APER
1 Methanol CHsOH
2 Ethanol C:HsOH
3 Propanol CsH-OH
4 Butanol CsHsOH
5 Pentanol CsHuOH
6 Hexanol CsH1:0H
8 Octanol CsH1-OH
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Fig.5 Relationship between type of alcohol and
RGB (color data).
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Table.2 The combination of alcohol.
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Consideration of conditions under which the oxidation reduction potential of
sodium thiosulfate aqueous solution is the lowest
Shiho IT'YAMA, Ayano OZAWA, Akari MAKUTA and Miyu YOSHIZAWA

Abstract

Our skin is being are oxidized daily by oxygen in the air. Therefore, we began researching

whether there was a way to prevent oxidation using something familiar to us, rather than something

expensive. Hot springs have a low oxidation-reduction potential, and a reducing power, which makes

them effective for improving the skin. Therefore, an experiment was conducted to find the solution

with the lowest redox potential and the conditions under which it can be reduced using a substance

with strong reducing power. These results suggest that low-temperature sodium thiosulfate dilute

aqueous solutions have high reducing power.
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WlALIE T AT PHRIR RIS & 2 K IR RIS
HKFREME AGEMEHATH L, 1 DD
RAEEMAMERL S, £ DR OIR{LIER T
PHRRREIZIS U T EDBMAZ BT D
ZENTEHIEE, (Fig2)

3

ZDENFED Z & ARk TTENL
(Oxidation—Reduction Potential) & FECX,
BEEDEE T A L > CORP L £HLT 5,

=TS
I ERLBFEDERLETEMATERER
FAWEET N Y U LOKEEHR, oK, i
#k (1) KIS HE ONE TR LR ST BT ) >
7o
FEFAERNS, MATWRO T TIITF A
Wil b U U LOKESHE D e b It 108 im0
Z Wl

I ELGSEEDKBIBRIZEVTOREILET
BALAIERER
Table.1 Results of measurement of different

concentrations of redox potential

KBRDIRE (ol /L) FRibETTEA (V)
0.040 245
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0.12 260
0.16 260
0.20 260
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Chelate complex in Fehling reaction
Airi KONNO, Nayu SHINOZAKI, Yui SHIMIZU and Hana FUJIEDA

Abstract
We learned the Fehling Reaction in class and we actually conducted an experiment. We learned
that chelate complexes were involved in the reagents used in the Fehling Reaction. Then we
developed an understanding of chelating.
In the experiment of the Fehling Reaction, hydrolysis and the mixing time of reagents were changed.
The change was very small, but there was a reaction. After that we became interested in regents about
the Ferring Reaction and deepened our knowledge of chelating. In the Fehling reaction, the chelating

was considered to keep the solution stable.
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V) OFL— MERDITTE L X250
WZTHZExHAME LT,

(4)~ /b h—A CiH2On 3.42g Z/KIZEMNLT
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Fig.5 Result of Chelate titration
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A basic study on the Alternation Conversion Reaction in Planaria
Sora KOYAMA, Aoba JIN, Yukino TAKIZAWA and Mikako CHIBA

Abstract

There is a shift-turning reaction in animal behavior habits. When an animal bends in a certain

direction at a continuous branch point, the animal tends to bend in a direction opposite to the previous

one at the next branch point. We conducted an experiment using a planaria (Dugesia japonica). We

initially made a maze. However, it failed. It was decided that it was necessary to investigate whether

or not planaria would exhibit alternative transfer reactions in a simple maze. So we decided to

observe in the experiment whether planaria force a right turn and then a left turn immediately after.

If they turn right first and then turn left at the next corner, there will be a shift system. Alternatively,

if they turn right, there will be no shift system. As a result, planaria showed an alternation conversion

reaction.
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The scale bar shown is 2mm in size
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Fig.2 The acrylic plate maze used in experiment 1
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Fig.3 Conceptual diagram of a maze for verifying
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OB : point
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The scale bar shown is 10mm in size
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Fig.5 Plastic maze used in experiment3

OB : point

@ A : Forced turning point
of selection L' Distance from the forced
turning point to the selected point

The scale bar shown is 10mm in size
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Testing of culture conditions for luminescent bacteria for the purpose of water

quality research
Shino ISHIDA, Tatsuki EBISAWA, Yuki OSONOE and Chihiro SAKUMA

Abstract
We began our research when we learned that bioluminescence produced by luminescent bacteria
could be useful in water quality studies. We conducted research by changing the conditions of the
culture medium for luminescent bacteria. For the water quality survey, we mixed detergent, cooking
oil, and toothpaste into the liquid medium and used it as pseudo-polluted seawater. It was possible
to measure the amount of pollutants in the seawater based on the intensity of the luminescence from
the experimental results, and it was confirmed that this method would be useful in investigations to

improve water quality.
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WNRRG T D ANAA B & FEBRIZHO TV,
EERGIEE LTI, AVAA T & NTHEKCTED
L, iR A2 1R, & B RE 2 ER L,
ANVAA T DERERN ORI LRI T T
AAEE L, 5§ Lo, FOLOREST OME DR
BEATo T o, b aE x, thamfiED
FRIRNZ T DR N7 T U T ORI DN
THARDLHT, BHAT T VT BSUEHEB G
LKEREICENLTOND Z &2y, KERMA
FHIE LT, 3 L IEIRmE & ORIEIZ ST Fig.2 State of luminescence
MEEZIILDHZ LT LTz,

Fig.1 Mechanism of luminescence
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Fig.3 How to make culture medium
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Table 1 Light degree result
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Fig.4 State of luminescence on agar medium
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Fig.5 State of luminescence in liquid
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Table 2 Protein content
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Table 3 Light degree result
VA 7Y v
X X JAN

(> ) (]

Fig. 6 State of luminescence
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Fig. 7 State of luminescence
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Table 5 Light degree result
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Fig. 8 State of luminescence
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Table 6 Light degree result
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Fig. 9 State of luminescence
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Table 7 Light degree result
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Table 8 Pseudo-polluted seawater’s ingredients
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Relationship between erosion by decay fungi and tree species
Rinka OYAMA, Raku SUZUKI, Seriha TAYAMA and Nanami MYOCHIN

Abstract

Wood-decay fungi are fungi that live on trees and have the ability to break down the persistent

lignin, cellulose, and hemicellulose in the wood. They are largely divided into white-rot fungus and

brown-rot fungus. We investigated differences in decay rot by tree species using the brown-rot fungus,

Canoderma applannatum, and studied this result in the selection of better future building materials.

We used cedar, cypress, and red pine for the experiments. The reasons for using them is that they

were easy to obtain and all of them are frequently used for residential construction in Japan. We

compared the degree of decay of wood pieces by exposing them to the wood-destroying fungus and

examining the increase or decrease in mass before and after contact. In conclusion, it was inferred

that cedar tends to rot more easily than cypress, and cypress is more resistant to the decay fungus.
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Fig.1 Polyporaceae



Fig.3 Culuture of sarcochelys coriacea fragments
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Fig.4 Wood placed on top of rotting fungi
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Fig.6  Failure example 2



Table.1  Results of experiment II
N e Bl (g) %® () #im (2) BiBE (%)
A¥E1 6. 64 6. 05 -0. 59 -8. 89
A¥2 1.55 6.93 -0. 62 -8. 21
E/F1 5.82 5. 44 -0. 38 -6.53
E/ %2 8.17 71.88 -0.29 -3.55
THhIU1 6.76 6.29 -0. 47 -6. 95
Th<Y2 7.05 8.37 1.32 18.72
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Fig.8 Clamp protuberance of a shape
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Fig.9 Graph oh experiment II result
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Fig.10

Cypress covered with decay fungi 1

Fig.11

Cypress covered with decay fungi 2



L2 LR TH S N E B OB 5
EAFDOTREA ST VL0 9 FERIZZ

ST,

Fig.12 Cedar covered with rotting fungi 1

Fig.13  Cedar covered with rotting fungi 2
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Fig.14 Akamatsu covered with rotting fungi 1

Fig.15

Akamatsu covered with rotting fungi 2
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Changes in chloroplasts and transpiration as a function of acid rain
composition and acidity
Tomonori URUNO, Kazuki KOSATO and Kazusa SHINODA

Abstract

In recent years, the acidity of the atmosphere has increased due to the burning of fossil fuels

and industrial waste. And as a result, they cause acid rain. It is natural that plants die because of acid

rain. However, there is no detailed data on the effect of acid rain on plants. We thought that we can

find a solution to it by studying this issue in depth. Therefore, we started to study about it and as a

result, we found that the effects of acid rain on plants are closely related to the composition and

concentration of acid rain.
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Fig.1 Dead plants
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Fig.2 Leaves after three weeks
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Table.1 Comparison of transpiration by p H [mL]
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Table.2  Comparison of transpiration by acid [mL]

iR | HER | MER | BIRR | ROER | K
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1.98 | 3.04 | 0.56 | 2.32 | 2.91
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Fig.4 Nitric acid/ p H 4.5/with fertilizer

Nitric acid/ p H 4.5/no fertilizer

Fig.7 Nitric acid/ p H5.6/no fertilizer



Fig.8 Sulfuric acid/ p H5.6/with fertilizer Fig.13  Water/ p H7.0/no fertilizer
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Fig.9 Sulfid/ p HS5.6/no fertilizer
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Fig.12  Water/ p H7.0/with fertilizer
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Considerations on non-differentiable functions everywhere
Tousei URA, Hayato OSAKI, Kotaro TSUCHIDA, Soushi NOGUCHI

Abstract

We were interested in fractals and calculus with self-similarity based on previous work done by

our seniors,and studied the Takagi function and Weierstrass function,which are non-differentiable

functions throughout the periodic functions, by comparing their approximate forms. They found that

the two functions have similar graphs when the variables are the same. We also performed similar

operations on saw waves and square waves, which we created ourselves, and found that they may

also be non-differentiable everywhere. We performed similar operations on the non-periodic

functions, but could not determine whether they were non-differentiable everywhere or not.
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Fig.1 Assign W (x),T(x)a=1,b=1n=4
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Fig.2 Assign W(x), T(x)a=2,b=1,n=4
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Fig.4 Assign s(x),a =2.5,b=0.5,d =200,k =5
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Fig.5 Assign r(x),a =2.5,b =0.5,d =200,k =5
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Fig.6 Compose a function f(x) = |x — 1|
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Fig.12 Takagi function

Fig.13 Aperiodicized Takagi function
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Fig.15 Assign h(x),r =2
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