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Colored Flames
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Title: Observing identifying characteristic colors of certain materials.

Statement of Problem/Background:

These experiments involve the ignition and burning of chemicals over open flames. This must be performed over a fire-proof surface.

When we watch fireworks, that magnificent display of colors is the result of ignited chemicals.  Materials radiate colored light at high temperatures. These chemicals are called Incandescent.

In a chemistry lab you can figure out what a material is by its characteristic color when it is heated.

We will use Hexamine (CH2)6N4)
as our heat source. Hexamine is a component of hexamine fuel tablets used by campers, hobbyists, the military for heating camping. It burns smokelessly, has a high energy density (30.0 MJ/kg), does not liquify while burning, and leaves no ashes.

We will burn salt, sodium hydrogen sulfate, calcium hydroxide and ammonium chloride, copper sulfate ammonium chloride to see their characteristic colors.

	Material


	Chemical Equation
	Description
	Characteristic Color

	Salt (sodium chloride)
	NaCl
	Sodium is a light metal element. Sodium compounds display yellow coloring.
	orange-yellow

	sodium hydrogen sulfate
	NaHSO4
	Sodium is a light metal element. Sodium compounds display yellow coloring.
	yellow

	calcium hydroxide and ammonium chloride
	Ca(OH)2 + NH4Cl (
2 NH3 + 2 H2O + CaCl2

	The combination will smell of ammonia. The compound yielded is Calcium chloride.
	red (because of the calcium)

	copper sulfate and ammonium chloride
	CuSO4 + NH4Cl (
NH4SO4 + CuCl
	The combination make ammonium sulfate and copper chloride. 

Copper chloride evaporates easily and turns the flame green. 
	green


Table 1: Characteristic Color and Properties of Test Materials
Hypothesis:

We will burn salt, sodium hydrogen sulfate, calcium hydroxide, copper sulfate to observe the characteristic color they display at high temperatures.

Materials:

	
	Metal pan

	
	goggles

	
	salt

	
	sodium hydrogen sulfate

	
	calcium hydroxide 

	
	copper sulfate 

	
	ammonium chloride

	
	Paper clips

	
	cork

	
	hexamine

	
	dropper

	
	Metal measuring spoon

	
	Cup of water

	
	4 petri dishes

	
	lighter


Table 2: Materials List
Procedure:

1. Make 4 paper clip tools by unbending the paper clip and sticking one end into a cork.

2. Prepare 4 petri dishes with each:

	salt

	sodium hydrogen sulfate

	calcium hydroxide and ammonium chloride

	copper sulfate and ammonium chloride


3. On a metal lid, wet 1 tsp salt with 2 drops water.

4. Hold the tip of one of the paper clip tools in the flame and then in the dampened salt.

5. Return the paper clip to the flame, and observe the color of the flame.

6. Hold the tip of one of the paper clip tools in the flame and then in the sodium hydrogen sulfate.

7. Return the paper clip to the flame, and observe the color of the flame.

8. Hold the tip of one of the paper clip tools in the flame and then in the calcium hydroxide and ammonium chloride.

9. Return the paper clip to the flame, and observe the color of the flame.

10. Hold the tip of one of the paper clip tools in the flame and then in the copper sulfate and ammonium chloride.

11. Return the paper clip to the flame, and observe the color of the flame.

12. Put out the flame.

Data/Results:

	Material


	Observations
	Characteristic Color

	Salt (sodium chloride)
	
	

	sodium hydrogen sulfate
	
	

	calcium hydroxide and ammonium chloride
	
	

	copper sulfate and ammonium chloride
	
	


Table 3: Experimental Date Table for Characteristics of Test Materials
Conclusions:

Did your results meet the expected characteristic colors for each material? Why or why not?
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