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EE14

Momoyama Highschool

Application of the paramagnetism of Oxygen

Physics No.3 Member :Kido Fukaya Tanaka Osawa

We measured the force and mechanism of paramagnetism and thought about its applications.

-Introduction-

We became interested in the relationship
between magnets and oxygen after watching a
video about carrying oxygen using the force of
a magnet, and measured this property in detail
by quantifying how the force works, and finally ¢
onsidered how to apply this property in our daily
lives.

-Purpose-

Confirm and quantify the existence of
paramagnetism in oxygen.Let's investigate the
detailed properties of oxygen's paramagnetism.
Consider how to utilize the paramagnetism of
oxygen in daily life.

“Method-

To observe the reaction of soup bubbles

< preparations>

* large container

* Bubble solution * Oxygen Can * Corbon Dioxide
* Neodymium Magnet - Water

* Fine String * Arm1 +* Arm2 -+ Sugar

Experiment 1

1 Mix sugar with soap liquid and stir well.

2 Inflate soap bubbles with oxygen and attach them to the
thread

3 Attach the thread to arm 1 inside the container

4 Attach a neodymium magnet to arm 2 and fix it so that it is
parallel to the soap bubble.

5 Move the magnet close to the soap bubble, but far enough
that they will not touch.

6 Observe the reaction of the soap bubbles inflated with
oXygen

Experiment 2
1 Prepare the soap liquid used in Experiment 1. 2 Inflate soap
bubbles with carbon dioxide 3 Place the arm and observe as

|wind

Result

Experiment 1

The soap bubbles were attracted to the magnet and its angle
was 3°.

Experiment 2

The soap bubble inflate with COzdid not react.

This experiment was conducted as a control experiment,

so it can be understood that the reaction observed in Experi
ment 1 is a reaction between oxygen and magnets.

Experiment 1
Reaction of soup bubble inflated with oxygen

-Discussion-

* By comparing with carbon dioxide experiments, the
paramagnetism of oxygen was confirmed, and the angle at
which soap bubbles are attracted to magnets by the
paramagnetism of oxygen was measured to be 3° .

It is thought that the paramagnetic force can be measured by
the formula F=mg * tanf

However, since the number of experiments is small and 3°
cannot be said to be an accurate value, it is necessary to obtain
a more accurate angle by conducting multiple experiments and
obtaining the average value.

Future Prospects
Quantify the magnitude of the paramagnetic force of oxygen
from an angle that the soap bubble is attracted.

Also, since the soap bubble is not completely stationary, what
moment do you measure the angle?

* There are still issues such as the size of the soap bubbles
being different and the reaction not being captured at a fixed
angle when capturing the video, so we will improve them.
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A Storm glass made for Momoyama high scool

Group No.8 Member Nonaka Miho Yanaga Kotaro Sugitani Yu Miura Yusei
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We made 14 storm glasses. And then we change The kinds and amounts of substances. We tried to
find out why the amount and shape of the crystal in the storm glasses changed. According to the
results, We think that KCl makes water and C:HsO difficult to mix and the substance other than CicHsO

are related to the change of crystals.

1. Storm Glass

The storm Glass was invented in the 19th
century and sailors used them to forecast the
weather. It is made of CuHesO,NHsNOs, KCI and
Cz2He0.

2. Previous Research
» The main substance of the crystal is CicHsO
+ The amount of the crystal is larger in May than
in October or November. But no one knows
why crystals appear.

3. Goals
Making a storm glass which can forecast the
weather exactly.

4. Experiment

We completely dissolved 13.0g of CioHeO,
2.50g of NH4NO: and 4.00g of KCl into 40.0ml of
C:Hs0 and 30.0ml of H:0 by using a hot stirrer.
(65C and 450rpm)

As follows, we made 14 storm glasses and
compared the observaton results.

CI0H160] KNO3 | KGI | NHACI | NHANO3| Liquid
1 13 40 25 54
2| 13 | [ a0 [T2s |
S e "
| = | a0 [T2s |
5| | [ an |
5 4.0
7 21
B 25
9| 13 10
10 13 4.0
u| 13 | [ 2.1
1z 13 | [ 2
13 13
1| 13 10 2.5

(g 1] (g) (g (g (%)

5. Results - Observations
@ CioHsO

The more CiwoHsO the storm
glass included, the more
crystals appeared.

J That is because
Ci0HsO doesn't dissolve well.

The storm glass having only

KCl had two layers. One was

water. The other was CzHsO.
J That is because

KCl makes them difficult to

mix.

® ® @ @®

3@ Weather

Sunny (6/19 Temp 22.8°C Humid 81%)

— R

B | -y w

P20@®@ G®O®

o @
Rainy (6/23 Temp 22.8°C Humid 81%)

The storm glass using only CiHsO had little
influence from the weather. So we think that the
substances other than it are related to the change
of crystals.

6. Future Plan

» To change the amount of water and C:H<O.

- To observe how crystals change through the
four seasons.
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