
WHAT TYPE OF WATER
IS THE HARDEST?



ABSTRACT:
Water hardness is important. Water can be

classified as either soft or hard.  We all want to wash
our clothes and hair in soft water.  Soft water can not
only make our hair shiny but our clothes stay bright
and soft after washing them.  Soft water also lathers
and cleans better than hard water.  Therefore, water
softness affects how clean people and things are.
This experiment tests different common water types
such as tap water, distilled water, and mineral water
to determine which type is the softest and which is
the hardest.

HYPOTHESIS:
Spring water will be the hardest type of water

because it contains minerals.  Spring water will
require more soap for it to produce suds.  Thus,
spring water is the hardest water.

MATERIALS:
- 3 identical plastic shaking jars with lids
- Permanent marker



- 1 gallon of distilled water
- 1 gallon of spring water
- 1 gallon tap water
- Metric measuring cup
- A timer that has time in seconds.
- Eye dropper
- Liquid dish soap
- Ruler with centimeters
- Sticky notes



PROCEDURE:
1.Label bottles with the different kinds of water with

a permanent marker.
2.Fill each bottle with 200 ml of water and label the

water line on the bottle with a permanent marker.
Make sure the water height is even in each bottle.

3.Fill eyedropper with  4 drops of dish soap and add
the same amount to each bottle.

4.Tightly secure lid on each bottle
5.Using a timer, shake a bottle up and down for 30

seconds.
6.After 30 seconds, place the bottle on a flat

surface
7.Mark with a permanent marker the line of soap

suds.
8.Measure the distance from the initial water line to

the top of the suds
9.Do this for each bottle.
10. Repeat steps 2 through 9 for two more trials of

each type of water.







RESULTS:
Height of soap bubbles in centimeters

Trial Spring
Water

Distilled
Water

Tap Water

1 8.5 12.5 9

2 9 13 10

3 8 10.5 9.5

Average of
trials

8.5 12 9.5



RESEARCH PAPER:
Water hardness is not the same everywhere in

the United States. Water hardness is based on
major-ion chemistry concentrations.  These ions
contribute to the salinity of the water or the quantity
of dissolved salt content in water such as sodium
chloride , magnesium sulfate, potassium nitrate, and
sodium bicarbonate. These salts dissolve into ions.
Major-ion chemistry in groundwater is relatively stable
and generally does not change over time.
Consequently, in 1975, a study was conducted and
data revealed that water in states such as Maine,
Vermont, the Carolinas, Alabama and Georgia have
the softest water.  While states such as Utah,
Wyoming, Colorado, Nebraska and West Texas have
the hardest water in the United States.

It is important to know the quality of our water
because hard water offers some benefits and
drawbacks.  Drinking hard water and drinks made
with hard water can provide our bodies with calcium
and magnesium.  However, when it comes time to
bathe in hard water, soap is not as effective in getting
us clean.  This is because hard water makes it more
difficult to rinse soap and it forms soap scum on our



skin.  To a lesser extent, detergent is also affected by
the dissolved minerals in hard water.  Compared to
soft water, one needs more soap or detergent when
using hard water to clean.  Also, our hair when
washed in hard water feels stiff and looks dull because
of the residue.  While, our clothes when washed in
hard water may develop a yellowish or gray
discoloration and may feel stiff as well. As for our
skin, the minerals in hard water can actually strip
moisture from our skin while preventing the natural oils
our body produces from doing their job, which is to
lubricate our skin and hold in moisture. On items such
as dishes, windows and other surfaces, hard water
can leave behind water spots. Minerals in hard
water can deposit in pipes and on surfaces forming
scale. Scale can clog pipes over time and decrease
water heater efficiency. Given the benefits and
drawbacks of hard water, this experiment seeks to
measure the hardness of different types of water.

In this experiment, a small amount of liquid soap
is poured into each different type of water. The
amount of bubbles it makes depends on the hardness
of the water.  Water hardness is a term used by
geologists and other scientists to describe how many
tiny particles of minerals are in the water. Hard water
has a high amount of minerals such as calcium and

https://www.thoughtco.com/how-do-detergents-clean-607866


magnesium cations. Cations are atoms that are
missing some of their electrons, the negatively
charged parts of the atom.  Unlike hard water, soft
water doesn’t have any calcium or magnesium
cations. When hard water reaches soap, (or any
washing substance), you will have to add more (drops
of) soap in order for it to be soluble in the hard water,
since it would be harder for the soap molecules to
dissolve in the hard water molecules since the hard
water contains calcium and magnesium cations.
Meaning, it’s hard for the soap to clean and dissolve in
hard water. Also, a film of soap and scum are left
behind, caused by the soap and hard water. When you
have soft water, it’s easier to combine with soap.
Since the soap is more soluble in soft water, it’s easier
to clean with and it takes less soap to be added in it,
since it’s not interfering with calcium and magnesium
ions like the hard water is.

CONCLUSION:
The hardest type of water is spring water. The

purpose of this experiment was to determine the
relative hardness of different common water types. In
my hypothesis, I determined that spring  water will be



the softest type of water out of the three waters. My
hypothesis was supported by the results of the three
trials where I added four drops of soap to each type
of water. According to the results and my
observations, the  water's suds were the lowest out of
tap water and distilled water. The  average spring
water's height of the suds were 8.5 cm,  the lowest,
while distilled water's suds were 12 cm, the highest
and the tap water's suds were  9.5 cm. By comparing
the three types of waters while they had four drops of
soap,  the spring water had the least amount of suds,
making it the hardest water. While distilled water had
the most amount of suds, making it the softest water.
What I learned from my research is that the minerals
in hard water, such as calcium and magnesium,
require more soap to be added to make more suds.
On the other hand, soft water has no minerals at all,
producing more suds.

GLOSSARY:



Hardness: Water hardness is due to the presence of
calcium cations, and to a lesser extent, magnesium,
iron, and manganese.

Geologist: Geologists study how the Earth’s materials,
structures, processes and organisms have changed
over time.

Mineral:  In water, the common minerals are calcium
and magnesium cations.

Cations:  Atoms that are missing some of their
electrons

Electrons:  The negatively charged parts of an atom.

Major ion: Major ions are positively charged ions
(cations) and negatively charged ions (anions)
present in groundwater. These ions contribute to the
salinity of the water.

Salinity:  Salinity refers to the quantity of dissolved
salt content of the water. Salts are compounds like
sodium chloride , magnesium sulfate, potassium
nitrate, and sodium bicarbonate which dissolve into
ions.
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LOG BOOK:
Day 1:  I did the first trial of the experiment.  I filled up the
plastic jar with 200 ml of distilled water.  I added four drops of
liquid dishwasher soap.  I shook the jar for 30 seconds.  Then
I measured the amount of suds.  It was 12.5 centimeters.  I
did the same with spring water.  I measured the amount of
suds.  It was 8.5 centimeters.  Finally, I did the same with tap
water.  I measured the amount of suds.  It was 9 centimeters.
Distilled water had the most suds and spring water had the
least amount of suds.

https://www/thoughtco.com/definition-of-hard-water-604526
https://www/thoughtco.com/definition-of-hard-water-604526


Day 2:  I did the second trial of the experiment.  I filled up the
plastic jar with 200 ml of distilled water.  I added four drops of
liquid dishwasher soap. I shook the jar for 30 seconds.  Then I
measured the amount of suds.  It was 13 centimeters.  I did
the same with spring water.  I measured the amount of suds.
It was 9 centimeters.  Finally, I did the same with tap water.  I
measured the amount of suds.  It was 10 centimeters.
Distilled water had the most suds and spring water had the
least amount of suds.

Day 3:  I did the third and final trial of the experiment.  I filled
up the plastic jar with 200 ml of distilled water.  I added four
drops of liquid dishwasher soap. I shook the jar for 30
seconds.  Then I measured the amount of suds.  It was 10.5
centimeters.  I did the same with spring water.  I measured the
amount of suds.  It was 8 centimeters.  Finally, I did the same
with tap water.  I measured the amount of suds.  It was 9.5
centimeters.  Distilled water had the most suds and spring
water had the least amount of suds.

Although the amount of suds varied each day, the results
were consistent.  Distilled water had the most suds in every
trial.  Spring water had the least amount of suds.



.


