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 1) Introduction

 2) Materials and Methods

 3) Results

 4) Discussion
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• Observation
• Research Question

• Why?
• Background Research

• Lake water vs Ocean water



 Research Question
 In the winter, why do lakes freeze and 

oceans do not?
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 Lakes freeze 
in the winter!

 Oceans don’t freeze 
at the same 
temperature…
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Water 
Molecules

Ocean WaterLake Water

Freshwater Saltwater

Sodium & 
Chloride Ions



 If I increase the concentration of 
salt in water, then it will freeze at 

a lower temperature.
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 If I increase the concentration of 
salt in water, then it will take 

longer to freeze.
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 Independent Variable (独立変数):

 Dependent Variable(s) (従属変数): 
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Concentration (g/250ml) 
of salt in water

Freezing 
Point (Fp)

Freezing 
Time (Ft)



• Materials
• Methods: Freezing point (Fp) and time (Ft)
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Thermometer

Timer

Salt 4 beakers with water: A, B, C, D

Freezer Incubator

Scale

A B C D

Graduated 
Cylinder
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A

B

C

D
5 g

10 g

15 g

Put water in beakers 
Add 5g of salt to B
Add 10g of salt to C
Add 15g of salt to D
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A

C

-10 ℃B

D

Times
9:00 9:45
9:05 9:50
9:10 9:55
9:15 10:00
9:30 10:15
9:35 …
9:40 16:30 5 or 15 minutes

Freezer Incubator



• Freezing Point (Fp)
• Freezing Time (Ft)
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D)

H2O 5g NaCl

10g NaCl 15g NaCl

Freezing started (y = O◦C)
All water 
frozen Freezing started (y = -1.4◦C)

All water frozen

Freezing started (y = -2.5◦C)
All water frozen

Freezing started (y = -3.6◦C)

All water frozen

335 min 115 m

100 m 95 m
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Temperature vs Time of Water

5g 
NaCl

10g 
NaCl

15g 
NaCl

Freezing started (x = 55 min, y = O◦C)

Freezing started (x = 65 min, y = -1.4◦C)

Freezing started (x = 95 min, y = -2.5◦C)

Freezing started (x = 120 min, y = -3.6◦C)

H2O



• Summary
• Conclusions
• Future Studies
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 Saltwater groups B (5g), C (10g), and D (15g) had 
lower freezing points (Fp ) than freshwater (A)
Hypothesis 1 is correct!

 For freezing times, saltwater B, C, and D:
Took longer to start freezing and,
Froze faster after it started freezing
Hypothesis 2 is ... (correct/incorrect?)
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 If I increase the concentration of 
salt in water, then it will take 

longer to freeze.
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Salt water took 
longer to start

freezing.

Saltwater froze
faster after it 

started freezing.

Hypothesis 2 is not specific 
enough!



 Salt ions (Na+ and Cl‐) block ice formation by 
getting in the way of H2O molecules

 This is called Freezing Point Depression

凝固点降下（ぎょうこてんこうか）
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Freshwater Saltwater

Liquid

Solid

 Na+ and Cl‐ get in the way. As a result, it…
 Takes more time to start freeze
 Has a lower freezing point
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 First, ice must 
find a place to 
start freezing 
(core)

 These shells can 
act as places 
where ice can 
form

Shells
 As a result…
 Saltwater freezes faster after it has started
freezing



 I will study how WAVES or TIDES
change the freezing point of 

saltwater
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波/潮の干満
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