
Desalination Of 
Ocean Water



Question
What is the most effective way to desalinate 
water so that you can drink it using things 

that might be found following a natural 
disaster?

Hypothesis
I believe that a desalination pit would be the best 
way to get salt from the water given the types of 

materials available, as it will be the easiest way to 
remove salt.



Background Information
According to the World Wildlife Organization, although the 

Earth is made up of about 70% water, only about 3% is 
considered to be fresh water. Because freshwater is so scarce, it 
is estimated that there are over 1.1 billion people over the world 
that lack access to water and over 2.7 billion people struggle to 

find water for at least one month a year.  

In addition to the scarcity of water, water is the cause of many 
natural disasters.  According to the United Nations, many of 

these natural disasters, (hurricanes, floods, and earthquakes to 
name a few) are exacerbated by the inability of the places 
impacted to get fresh water to drink and eat.  The natural 

disasters damage the current water supply or contaminate the 
drinkable water.  This process makes it harder for the people to 

stay healthy following the disaster and slows the recovery 
process for the location.



Background Information
The simple solution is to find better ways to clean out the 

water that has been contaminated.  One of these options is 
to turn seawater into freshwater by simply removing the 
salt that is dissolved in the water.  This would involve a 

process known as desalination, using the ocean water to 
turn into clean, drinkable water.  This process can happen 

in a variety of ways, among them using ion-exchange 
processes that replace the salt in water with other 

minerals, distillation, or advanced reverse osmosis that 
strips all the minerals and salts out of the water.  The 

main issues with these processes is that they are not only 
expensive, but must be adaptable to a large scale in order 

to be useful to a large population.  These methods are 
currently energy-intensive, another problem for an area 

that has be ravaged by a natural disaster.



Background Information
Just how salty is ocean water though?  Water that 

contains dissolved salt is categorized by the amount 
by weight of the salt in the water and is reported as 

parts per million (ppm).  If the water has a 
concentration of 10,000 ppm, then 1% of the weight of 
the water is from salt.  Ocean water contains about 

35,000 ppm of salt, or 3.5% of its weight from salt. The 
following classifications are set to define water:

Freshwater - Less than 1,000 ppm

Slightly saline water - From 1,000 ppm to 3,000 ppm

Moderately saline water - From 3,000 ppm to 10,000 ppm

Highly saline water - From 10,000 ppm to 35,000 ppm



Materials
● Sea water (taken from Santa Barbara's East 

Beach)
● Bucket, Saran-Wrap, Rock and Cup
● Sand
● Coal
● Soil
● Cotton fluff
● Microscope (look for impurities)
● Conductivity meter
● Distiled water (for use as a control)
● Tubes for creating filters



Methods
Water was collected from East Beach from the Santa Barbara coast on 
December 26 at 1:00 pm.  The water was stored in plastic water bottled 
and brought back to Tucson.

The four different desalination processes were set up.  

● The Pit:  A large tupperware was set up and the ocean water was 
poured in.  A  lean container was placed in the center of the water.  
Plastic wrap was placed over the container and a rock was placed 
on top of the plastic wrap above the container to make the plastic 
dip.  The container was left out in the sun for several days.

● The charcoal filter:  A small hole was melted in the bottom of a tube 
using a hot glue gun.  A small amount of cotton fluffy was placed 
into the tube to prevent the charcoal from coming out. Charcoal 
powder was put into the filter. Ocean water was dripped through the 
filter.

● The sand filter:  Identical to the carbon filter, but using sand instead 
of charcoal.

● The soil filter:  Identical to the carbon filter, but using potting soil 
instead of charcoal.



Methods
● The water was tested using a Vernier conductivity probe.  

The probe was calibrated by making stock solutions of 
known concentrations of sodium chloride (salt).  The probe 
was placed into the solutions and the conductivity 
measured in µS/cm.  These data points were graphed to 
create a standard curve, and the equation noted on the 
graph.  

● Each of the purified samples was tested with the 
conductivity probe in the same way.  These values were 
then plugged into the equation so that the approximate 
concentration of salt was determined.

● The samples were put onto a slide and placed in a 
microscope to determine the purity of the sample. 

● The entire process was repeated again two more times.
● Data was plotted on a graph.



Pictures

The set-up of the 
desalination pit.

How the filters looked 
when they were dripping.

Use a glue 
gun to make 
holes at the 

bottom of the 
tube to allow 
the water to 

drip out

The final 
set-up with the 

soil filter

Pour in the sea 
water!



Method Photos

The set-up for testing the samples.  Waters are 
set, there is a container of pure water to rinse 
the probe and then the meter was set to go.

Labeling the data and 
taking pictures to make 

sure that none are 
forgotten.



Microscopic Images
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Data

Trial 1 Trial 2 Trial 3

Before
(mg/L)

After
(mg/L)

Before
(mg/L)

After
(mg/L)

Before
(mg/L)

After
(mg/L)

Pit 3668.01 86.22 3660.03 84.34 3701.34 87.77

Characol 3668.01 3627.91 3660.03 3636.89 3701.34 3625.81

Sand 3668.01 3294.54 3660.03 3256.04 3701.34 3320.44

Soil 3668.01 3427.89 3660.03 3430.00 3701.34 3428.56

Ocean 3668.01 3668.01 3660.03 3672.00 3701.34 3672.55



Standard Curve



Bar Graph



Conclusion
There are many ways to clean salt from water, but most of them take a long time 
or are very expensive.  The only way that I was able to remove the salt from the 

ocean water using things that might be available following a natural disaster 
was my own desalination pit.  The water was verified using a conductivity probe 

to have low dissolved solids, and under the microscope it was very pure.  
However it took longer than the filters did and required being placed in the sun.  

A faster way to do this might be to boil the water, but the important thing to 
remember is that you want to collect the steam and condense it back down, not 

keep what is leftover in the pan from boiling.  That is where all the salt is.

The only way to desalinate the water was to use the desalination pit.  The carbon 
made the water clean with the exception of salt, and the sand just made the 

water dirty.  The dirt did very little, and the water that came through the dirt had 
salt and little tiny things in it.  

The bottom line is this:  If you are in a place where natural disasters happen and 
you lose freshwater, the best thing to do to clean the water is to set up a 

desalination pit, so that you can get fresh water from salt water.  If you have 
contaminated fresh water, you can use something else like charcoal, but not to 

get out salt. 


