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Distillation Lab 

Introduction: Distillation is a process that attempts to take a mixture and 
separate it into its different components. Mixtures are composed of substances 
that maintain their physical and chemical properties. Consider sugar water as a 
mixture. The water is still a clear fluid and the sugar still has a sweet taste. The 
sweetness of the sugar is the same physical property and is independent if it is 
mixed with water or separates from water. The process of distillation attempts to 
utilize the idea that the physical properties of the substances mixed (elements, 
compounds and or molecules) keep their properties in the mixture. The property 
that is utilized is boiling point.  

If a liquid is hot enough, it will start to boil. This is the process by which the 
substance goes from a liquid to a gas. The temperature at which it boils is called 
the “boiling” point. If two substances are mixed together with a large difference in 
boiling points, the substance with the lower boiling point will boil and turn to a gas 
first. The distillation process attempts to capture this gas, cool the gas and have 
it condense as a liquid in a separate container.  

Pre Lab: Answer these before you come in the lab! FIRST…Watch one of 
these videos - https://www.youtube.com/watch?v=2svMESTsEcs OR 
https://www.youtube.com/watch?v=xRGR5ZvO3AU 

Define and provide examples of the following.  

Boiling Point:  

 

Condensation: Boiling:  

 

Physical Change:  

 

Chemical Change:  

 

Compound:  

 

Molecule:  
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Mixtures: Homo and Heterogeneous  

 

Physical properties:  

 

Chemical Properties:  

 

Solution:  

 

Distillate:  

 

Objectives  

By the end of this lesson, students should be able to 
• explain the process of distillation. 
• use their understanding of the distillation process to explain how to separate 
other mixtures. 
• determine whether or not a mixture is homogeneous or heterogeneous.  

Materials 

For each group: 
Safety goggles 
Test Tubes 
Special distillation cork and glass for 
test tube  
Boiling stones.  
Bunsen burner 
Ice 
Beaker  
Test tube clamp  
Copper(II)sulfate solution  
Sodium carbonate solution  
FLIR Thermal camera  
 

 

Safety 

• Always wear safety goggles when 
working with chemicals in a laboratory 
setting. 
• Always use appropriate safety 
equipment when working with hot 
glassware.  
• Students should wash their hands 
thoroughly before leaving the lab. 
There will be a Bunsen burner.  
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Procedure  

1. Obtain a test tube with about 1⁄3 full of a copper(II)sulfate solution.  
2. Place a few drops of the solution on a clean acetate sheet.  
3. Add a few drops of the sodium bicarbonate solution to the drops. Record 

the results. Don’t dip the pipette into the other solution and cause 
contamination!  

4. Set up the distillation apparatus as indicated by the picture and the 
instructor.  

5. One student should slowly and carefully heat the solution attached to the 
ring stand. Do not heat the solution so much that it bubbles over into 
the other test tube. If this happens, clean up and start over.  

6. Another student should hold the other test tube at the end of the glass 
tube in a beaker of ice.  

7. A third student should use the FLIR thermal camera to record the 
temperature at the top of the first test tube.  

8. Caution: Do not let the copper(II)sulfate solution boil over. Be careful 
of flames and hot glass.  

9. Carefully observe and check the distillate for copper (II) sulfate ions by 
taking a small amount of the distillate and add some sodium carbonate 
solution.  
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Results/Observations  

Describe all changes that occurred to the mixture during this experiment. Please 
report any and all observations. 

 

Analysis  

1. First we must analyze evidence of copper(II)sulfate present in solution before 
distillation occurs.  

CuSO4 (aq) + Na2CO3 (aq) à  CuCO3 (s) + Na2SO4 (aq) 

Cu2+
(aq) + SO4

2-
(aq)  + 2Na+

(aq)  +  CO3
2-

(aq)  à   CuCO3 (s)  + 2Na+
(aq)  + SO4

2-
(aq) 

 

What do the above reactions represent?  

 

 

What evidence is there that a separation actually occurred with the distillation 
process?  
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2. Describe whether the original mixture of the copper(II) sulfate solution in this 
lab was heterogeneous or homogenous. Explain your answer.  

	
	
	
	

3. Describe how the distillation apparatus used in the lab worked. (Explain what 
occurred during the process.)  

 

 

 

 

4. Describe the appearance of the liquid collected in the small test tube.  

 

 

 

5. Were the changes during distillation physical or chemical changes? What 
about any changes when testing for copper (II) sulfate? How do you know?  

 


