
5th Grade - Lesson 2.3  
Mixing Liquids to Identify an Unknown Liquid 
Teacher Background 

The way water mixes with other liquids can be explained on the molecular level and relies on 
the characteristic properties of water and the other liquid. This mixing is actually the process of 
water dissolving another liquid. The dissolving by water of another liquid is similar to the way 
water dissolves a solid. In both cases, the dissolving depends on the attraction between the 
water molecules and the molecules of the solid or liquid being dissolved.  

Water molecules are made up of two hydrogen atoms bonded to one oxygen atom. The 
bond between oxygen and hydrogen causes the area near the oxygen to be slightly negative 
and the area near the hydrogen to be slightly positive. This makes water a polar 
molecule. It is water’s polarity that causes water molecules to attract one another and 
gives water a lot of its unique characteristics.  

Water and Water 
When water mixes with water, the attraction of polar water molecules causes the 
two samples of water to mix but they do not mix thoroughly immediately. Normally, 
when we mix two liquids, we stir, heat, or shake them in some way. If two samples 
of yellow and blue water simply touch, and are not heated or agitated, only random 
molecular motion will mix them so the mixing will not necessarily happen very 
quickly. 

This slow mixing is mostly because of the attractions the water molecules already have 
for the molecules in the sample they are already part of. The molecules in the two samples will 
mix at the interface and this mixing will spread, but only at the speed that random molecular 
motion will allow.  

Water and Salt Water 
Water mixing with salt water is also influenced by particular properties 
of both the salt and water. A natural example of water and salt water 
combining is at an estuary where fresh water from a river meets salt 
water in the ocean. In these situations, the salt water and fresh water 
do not mix immediately. The salt water is more dense than the fresh 
water and sinks below it, slowing down the mixing.  

In very small quantities, like in the activity in Lesson 2.3, water and salt 
water may appear to mix immediately as the salt water sinks below 
the fresh water. But if you carefully pull the fresh blue water off the 
top with the corner of a paper towel , you will see unmixed yellow 
salt water beneath it.  

Water and Alcohol 
The mixing of water and alcohol has some interesting effects. When alcohol is added to water 
there is a common phenomenon called Schlieren lines or the Schlieren effect. These are the 
squiggly lines you see when you drip or gently pour alcohol into water. The lines are caused by 
the changing density of the combining liquids when they are mixed and by light refracting 
through liquids of varying density. 
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Water and Detergent 
The structure of the detergent molecule makes it interact with water in a 
unique way. Detergent molecules are long and have one end with a 
negatively charged ion and another end that has no charge and is nonpolar 
and less attracted to water.  
 
The charged end of the detergent molecule interacts with water molecules in a way that 
disturbs the surface tension of the water. This results in the water and detergent mixing in a 
unique way.  
 
 

  

Detergent Molecule 
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