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1.Planting ice plants will lower the 
concentration of salt in the soil .
2.The germination rate of ice plants will 
rise if there is salt in the soil.

In these experiments, the germination 
rate of ice plants was very low.
Generally, ice plants grow in the soil, so we want to 
research the change in the soil caused by ice plants.

1 Do ice plants change the 
concentration of salt as they grow?

3 After germination, do ice plants grow 
better with fresh water or salt water?
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After 
germination

48 ice plant seeds and 24 
lettuce seeds

salt waterwater

2.5g and 5.0g 2.5g 0.5g 20g

water

After 
76 days 

2 In what kind of water do ice plants 
germinate the best?

Mesembryanthemum crystallinum

From 1, ice plants are resistant to salts.
We couldn’t find if ice plants can absorb 
salts or not.
From 2, it is better to germinate ice plants 
to use water than other solutions.
From 3, it is better to grow ice plants in 
fresh water after germination. Salt has a  
bad effect on seeds and shoots of ice 
plants.
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Equipment pursuing 𝒈 with Arduino 

When we measured gravitational acceleration
before, there was a large deviation, owing to
hand measuring. So, We’ve decided to develop
a measuring equipment with Arduino so that
we could eliminate a deviation by human.

Background and objective

Why could we get 𝑔 at 3 significant figures?
・Get rid of as much deviation as possible

from gauged time.
・Reduce the effect of air resistance by using

a vacuum pipe.
How can we improve this experiment?
・decrease friction between a copper plate and
the small ball when we drop the small ball.
・Maintain vacuum state at all times when
dropping the small ball.

ConsiderationResult

From these data，we got the gravitational 
acceleration below.

𝒈= 9.81±0.07m/s²

Using Arduino, we would measure required 
time  without a deviation made by human. 
  Thus, we could get gravitational acceleration; 

9.797 m/s² (Rikanenpyo・Nagoya) 
at 4 significant figures.

Hypothesis

ここに数式を⼊⼒します。

Methods

■How to calculate 𝑔

Drop a small metal ball through a vacuum 
pipe (length is 𝐿 ) and measure the falling 
time 𝑡 . 𝑔 =

2𝐿
𝑡!

① START
1. Drop the small ball from between 

two copper plates.
2. Current stops flowing in the circuit  

upper side on the left schematic. 
3. Arduino detects this change and

start  the measurement.
➁ END
     1.  the small ball land on the pressure 

sensor.
     2. The resistance decrease

rapidly. Arduino detects this,
stop measurement .

⓪ Fasten the small ball between two 
copper plates.

Using this free fall formula ;

Thus, 𝑔 follows the formula below.

■How to measure 𝑡

𝐿 =
1
2
𝑔𝑡!



ExperimentⅠ
・YL+GN+PR+RD→WH
・GN+YL→KQ       Additive color mixing
・GN+RD→YL
・GN＋PR→PD
・YL＋PR→OR
ExperimentⅡ
whitish yellow→pink→raddish red
⇒Balance of white color flame
     is crushed by added SrCl₂
⇒Additive color mixing

Background&purpose

Consideration

Conclusion

Method

ExperimentⅠ〈How to make white flame〉

ExperimentⅡ〈How to make pink flame〉

Let’s make pink flame!

CuCl₂＋SrCl₂＋
NaCl＋KCl
⇒WH

NaCl YL CuCl₂ GR KCl PR          SrCl₂ RD         CaCl₂ OR Ba(NO₃)₂ KQ 

CuCl₂＋SrCl₂
⇒YL

Hiroshi Sakurai/supervision 化学大図鑑
https://www.jstage.jst.go.jp/article/kakyosh
i/63/7/63_KJ00010095874/_pdf/-char/ja

Results

We learn more about
flame reaction by 
making flame color 
which can‘t make with 
a metal ion. (To make 
white flame, and then 
make pink flame)

Hypothesis

➀Depending on each solute, the flame reaction can be 
observed or not.  
➁When  we mix more metal, the flame color will 
become white.

(Validation test of the flame reaction ) 

ExperimentⅠ

Cited document

CuCl₂
＋
KCl
＋

SrCl₂

SrCl₂ 0.30g 0.35g 0.40g 0.45g
１～２sec.

1sec. 3sec. 6sec. 10sec.

ExperimentⅡ

Taking these problems into account, we want to 
continue our study.
・Difference of solubility
・Difference in the onset time of flame reaction・
・Difference in ion concentration

※temporary

NOT additive color mixing 
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