
The Magic of Water
Abstract: The purpose of my project is to see if water expands with temperature 
increase and what type of water expands more. This is important to understand the 
effects of global warming on ocean level rise.  

Category: Earth and Environmental Sciences



 Introduction
Why is there a gap on the top of a water bottle? This is something that I noticed while I 
was at a supermarket a few weeks ago. I wondered what the gap is for? Does water 
expand when in a bottle or does it change in any way when it reaches a certain 
temperature?  I would like to know if water changes; expands or contracts when mixed 
with salt, sugar or other ingredients. I got this idea by doing some research about lakes 
and oceans as 71% of the earth is covered by water. I am planning to do more research 
to figure out the different types of water. Some of the questions on my mind are:

Does water expand or contract?

What is the difference between ocean water and lake 
water?

Which water expands more,ocean water,lake water, 
and more?



Research
● Water is made out of 2 hydrogen atoms and 1 oxygen atom and 2 hydrogens make a positive 

charge and 1 oxygen makes a negative charge
● Volume of water
● Types of water
● Does Water Expand or Contract When Heated?
● Thermal expansion
● Effect of temperature on water
● How do we measure the volume of water?
● What tools are needed to measure the volume of water?
● Water expands when it freezes making it less dense than the water from which it freezes.



If salt water expands more than distilled water with 
temperature increase, then salt water will have 

more volume than distilled water



● Types of water:
○ Salt/Sea water
○ Tucson tap water
○ RO/Distilled water

● Water bath bucket
● Water volume measurement 

container 
● Laser IR Thermometer
● Ph water meter 

Materials

Volume 
measurement 
container

Water bath container



Procedures
1. Fill room temperature water in the water measurement (1 gallon) plastic bottle
2. Secure the water tight cap with the glass measuring tube installed
3. Heat water in microwave for the hot water bath
4. Place the water measurement gallon plastic bottle in the water bath bucket 
5. Pour heater water into the water bath bucket
6. Use the infrared thermometer to measure water temperature in the water 

measurement plastic bottle, note down the reading in lab notebook
7. Read the water level on the glass measurement tube attached to the water 

measurement plastic bottle, note down the reading in lab notebook
8. Repeat steps 6) and 7) multiple times until water temperature stabilizes. 
9. Repeat steps 1) through 8) for each water type (two sets of independent 

experiments for each water type.



Experiment Pictures



Results: RO/Distilled  Water Experiment #1



Results: RO/Distilled  Water Experiment #2



Results: Sea Water Experiment #1



Results: Sea Water Experiment #2



Data Analysis and Discussion

● Relative expansion of sea water: 3.91 x 10-4 F > distilled water: 2.09 x 10-4 F
● Difference is 1.82 x 10-4 F, higher than measurement error:  0.64 x  10-4 F
● Sea water expands more than distilled water with temperature

T1 
(F)

T2 
(F)

V1 
(mark)

V2 
(mark)

Relative expansion: 
(V2-V1)/(T2-T1) x (0.2ml/3785ml)

79.4 80.6 2 6 1.76 x 10-4 / F

79.8 81.2 3 8 1.89 x 10-4 / F

84.8 86.2 12 18 2.26 x 10-4 / F

85.4 86.8 14 20 2.26 x 10-4 / F

Tap Water Distilled Water Sea Water

Average 1.55 x 10-4 / F 2.09 x 10-4 / F 3.91 x 10-4 / F

Std. Dev. 6.78 x 10-6 / F 1.98 x 10-5 / F 6.41 x 10-5 / F

Measured by scientist : 3.2 x 10-4 / K
My experiment: 3.7 x 10-4 / K

Calculations done for each 
type of water
(this example is for distilled 
water). 

Summary of calculations for each type of 
water.



Conclusion
After conducting several experiments, I confirmed my hypothesis that sea water 
expands more than distilled water with temperature increase. I think that sea water 
expands more with temperature because it contains salts that expand more 
compared to distilled water which is pure water without any salts.

The purpose of my experiment was to observe what type of water expands more 
with temperature, because I wanted to see if global warming is affecting the rise of 
oceans. 



Scientific Journal
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