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INTRODUCTION / BACKGROUND RESEARCH

 What are Orbeez?

 Orbeez are also called water-beads.  They are super-absorbent polymers 

that grow to more than 100 times their volume when placed in liquid.  

 What are polymers?

 A polymer is a large molecule that consists of many small molecules joined 

together.  They grow when the water is absorbed by the spaces between the 

molecules.

 Why were orbeez invented?

 The polymers were designed in the 1960’s.  They would absorb water in the 

rainy seasons and release it in the dry season to help plants grow in hot 

weather.  

 Today, they are also used in baby diapers, for decorations, art projects, and 

kids love to play with them. 
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INTRODUCTION / BACKGROUND RESEARCH

 What’s the difference between distilled water, tap water, and mineral 

water?

 Distilled water is water that has been purified.  This means all the minerals have been 
removed from it.  It is not healthy for drinking.

 Tap water contains some minerals, such as calcium, magnesium, and sodium. It is 
healthy to drink.

 Mineral water contains a higher amount of the minerals: calcium, magnesium, and 
sodium compared to tap water.  Also, it has other minerals in it such as iron, zinc, 
selenium, and potassium.  It is healthy to drink. 

 Why are minerals healthy for us to drink in water?

 • Minerals help us stay healthy and prevent disease.

Photo from bing.com

Water molecules bonded to the 
mineral sodium



RESEARCH QUESTION & HYPOTHESIS

 How will the size of the orbeez / water-beads change when they 

are placed in water without minerals versus water with minerals?

 My Guess / Hypothesis:  The higher the mineral content of the 

water, the smaller the size of the orbeez.  The higher the mineral 
content of the water, the fewer water molecules are absorbed 

by the orbeez.



MATERIALS NEEDED

 1.  Orbeez / water-beads of same color

 2.  Three clean glass jars

 3.  Distilled water (we bought this from the store)

 4.  Tap water (from our  kitchen sink)

 5.  Mineral water 

 We used IntraMin by Drucker Labs 
Nutritional Mineral Supplement Water

 6. Caliper or ruler

 7.  Measuring Cup 

 8.  Paper and pencil

mineral water
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VARIABLES & CONTROLS

 Independent Variable (changes)

 Liquid

 1. Distilled water

 2. Tap water

 3.  Mineral water

 Dependent Variable (what we  observed & written data)

 Size

 Controls (what stayed the same)

 Color orbeez (all were red)

 Containers used (all glass jars)

 All at room temperature



PROCEDURE STEPS

 1. Clean 3 glass jars

 2. Label glass jars as Tap Water, Distilled Water, & Mineral Water

 3.  Put 5 red orbeez in each glass jar

 4. Measure 200mL of tap water & pour in glass jar labeled “tap water”

 5. Measure 200mL of distilled water & pour in glass jar labeled “distilled 
water”

 6. Measure 200mL of mineral water & pour in glass jar labeled “mineral 
water”

 7. Let orbeez grow for 12 hours

 8. After 12 hours, remove orbeez from liquid 

 9.  Measure each orbeez with a caliper in millimeters

 10.  Record orbeez measurements for size

 11.  Repeat experiment 2 more times.  
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RESULTS
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RESULTS & DATA COLLECTED

Orbeez Size after 12 hours in liquid 

from trial #1

Excel spread-sheet to calculate 

average size of 15 orbeez grown in 

3 different trials 
Data from 3 trials, 5

orbeez grown in each

liquid
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RESULTS & DATA
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AVERAGE ORBEEZ SIZE

Average size of orbeez in tap water =  11.7mm

Average size of orbeez in distilled water = 18.2mm

Average size of orbeez in mineral water =   8.5mm
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CONCLUSIONS

By completing this experiment, I learned that orbeez grown in the distilled water grew the largest 
and the orbeez grown in the liquid with the highest mineral content (mineral water) were the 
smallest.  The orbeez grown in the distilled water were an average size of 18.2mm.  The orbeez
grown in the mineral water were the smallest with an average size of 8.5mm.  

These results support my guess that the orbeez would grow the largest in the liquid that contain no 
minerals (distilled water).  I think that the minerals must block the absorption of the water by the 
orbeez / polymer molecule.  The more minerals there are in the liquid, the less the orbeez will swell 
and grow.

One uncontrolled variable that may have affected my experiment was the original size of the dry 
orbeez.  If I completed the experiment again, I would measure the size of the dry orbeez and try 
to use all the same size orbeez.  When looking at the dry orbeez, they all seem to be the same 
size, but they must be different sizes, because after they were put in the same liquid, some looked 
bigger or smaller than others.  I think it would be difficult to measure the dry orbeez, because they 
are very small.

A factor that could have affected the final measurement of the orbeez is human error in 
measuring the orbeez.  They were very slippery and difficult to hold in the caliper.  Sometimes, it 
was hard to tell if the were being squished by the caliper.  



IDEAS FOR FUTURE RESEARCH

TEMPERATURE: I would like to test the 
affect of temperature of orbeez size.  For 
example, I would like to see how the size 
of the orbeez would change if they are 
grown in ice water, room temperature, 
and hot water.

TIME: I would like to see how time affects 
orbeez growth.  For my experiment, I 
chose 12 hours, but I would like to see if 
the orbeez will grow even bigger if they 
were left in distilled water for 24  hours or 
even a week!
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