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ENGINEERING LAB 

Separating a Mixture 
The ability to separate and recover pure substances from mixtures is 
extremely important in scientific research and industry. Chemists often need 
to work with pure substances, but naturally occurring materials are seldom 
pure. Generally, differences in the physical properties of the components in 
a mixture provide the means for separating them.  

DESIGN CHALLENGE  How would you design, develop, and implement 
your own procedure for separating a mixture containing salt, sand, iron 
filings, and poppy seeds? All four components are in dry, granular form. 

SAFETY INFORMATION 
• Wear indirectly vented chemical splash goggles, a nonlatex apron, 

and nitrile gloves during the setup, hands-on, and takedown 
segments of the activity.  

• Use caution when working with iron filings, which are hazardous if 
they are swallowed or inhaled, or enter the eyes, nose, or other body 
cavities. 

• Immediately pick up any items dropped on the floor so they do not 
become a slip/fall hazard. 

• Immediately wipe up any spilled water on the floor so it does not 
become a slip/fall hazard. 

• Use caution when working with glassware, which can shatter if 
dropped and cut skin. 

• Use caution when working with hot plates, which can cause skin 
burns or electric shock. 

• Use only GFI protected circuits when using electrical equipment, and keep away from water 
sources to prevent shock. 

• Never eat any food items used in a lab activity. 
• Wash your hands with soap and water immediately after completing this activity. 

DEFINE THE PROBLEM 
Identify which physical properties will be useful in separating the components of the mixture and the 
criteria and constraints of a successful separation. 
  
  
  
  
  
  

COLLECT DATA 
Obtain separate samples of each of the four mixture components from your teacher. Use the 
equipment you have available to make observations of the components and determine their 
properties. You will need to run several tests with each material, so don’t use all of your sample on 
the first test. Look for things like whether the material is magnetic, if it dissolves, or if it floats. Record 
your observations in a data table. 

MATERIALS  
• indirectly vented chemical splash 

goggles, nonlatex apron, nitrile 
gloves  

POSSIBLE MATERIALS  
• components (salt, sand, iron 

filings, poppy seeds) 
• distilled water 
• filter funnel and paper 
• forceps 
• hot plate 
• magnet 
• mixture sample 
• test tubes and rack 
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TEST 

1. Make a plan for what you will do to separate a mixture that includes the four components. 
Write out a procedure explaining how you will isolate each material in the mixture. Include 
any safety considerations for your plan. Submit your procedure and safety plan to your 
teacher for approval before you begin. If you need additional testing materials, submit a 
materials list with your procedure. 

2. When your procedure, safety plan, and materials are approved, obtain a sample of the 
mixture from your teacher and begin separating the mixture. 

OPTIMIZE 
In your Evidence Notebook, explain how successful your separation process was based on your 
criteria and constraints. How could you optimize your process?  

ANALYZE 

1. How could you separate each of the following two-component mixtures? 

Mixture Separation method 

Aluminum filings and iron filings  

Sand and finely ground polystyrene foam  

Alcohol and water  

2. One of the components of the mixture in this experiment is in a different physical state at the 
completion of this experiment than it was at the start. Which one? How would you convert 
that component back to its original state? 

 ___________________________________________________________________________  
 ___________________________________________________________________________  
 ___________________________________________________________________________  
 ___________________________________________________________________________  

COMMUNICATE 
For each of the four components, describe a specific physical property that enabled you to separate 
the component from the rest of the mixture. Give specific examples, and explain how this evidence 
supports your claim.  
  
  
  
  
  
  
  
  
  
  




