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Name:___________
Introduction

Just as a ___________________ is unique to each person, the color of __________ emitted by metals heated in a flame is unique to each metal.  In this laboratory activity, the characteristic _________ of light emitted for calcium, copper, lithium, potassium, sodium, and strontium will be observed.

Background

When a substance is heated in a ____________, the substance’s __________________ absorb energy from the flame.  The absorbed energy allows the electrons to be promoted to ________________ energy levels.  From these excited energy levels, the electrons naturally want to ________________back down to the previous _____________ energy state.  When an electron moves from a ____________ energy level to a ______________ energy level, a particle of light called a __________________ is emitted.  

The __________________ of the emitted photon determines the _______________ of light observed in the flame.  Because colors of light are commonly referred to in terms of their ____________________, each ____________ of light has a different wavelength, we can use wavelength or color to determine how much ________________ is released.

The _______________of light observed when a substance is heated in a flame varies from substance to substance.  Because each element has a different _________________ arrangement, the electron movement is unique to the element making the wavelength and color _______________ to each element. As a result, the ______________ observed when an element is heated in a flame can be used to __________________ the substance.


Materials

Beaker of water with soaked wooden splints 

Beaker of water (waste water)

Bunsen Burner

Matches

Goggles

6 samples 

Calcium Chloride (CaCl2)

Copper Chloride (CuCl2)

Lithium Chloride (LiCl)

Potassium Chloride (KCl)

Sodium Chloride (NaCl)

Strontium Chloride (SrCl2)

SAFETY NOTE:  You must wear goggles at all times!  Do not touch the samples!

Procedure

1. Put on goggles.

2. Light the Bunsen burner.

3. Dip the soaked end of one of the wooden splints in one of the metallic substances.

4. Place it into the flame.

5. Observe the color of the flame. Allow the splint to burn until the color fades.  *Do not allow any of the solid to fall into the barrel of the burner.*

6. Immerse the wooden splint in the “waste water” to fully extinguish it, throw splint away.

7. Record observations for the flame color produced by the metallic substance in the Data Table.

8. Repeat steps 3 – 7 for the other five metallic substances.  Record all observations.

Data Table

	Metal substance
	Color of Flame (be descriptive)
	Energy (rate with 1 (high) to 6 (low)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Mystery _______
	
	

	Mystery _______
	
	


Discussion questions

1. What particles are found in the chemicals that may be responsible for the production of colored light? 

2. Why do different chemicals emit different colors of light? 

3. Why do you think the chemicals have to be heated in the flame first before the colored light is emitted? 

4. Colorful light emissions are applicable to everyday life. Where else have you observed colorful light emissions? What causes these colorful light emissions?

5. What is the characteristic flame color for Sodium, Lithium, Potassium, Copper, Strontium, and Calcium? Explain why they are that color.

6. Predict the color of the flame if the following materials were heated in the flame.  Explain why your predictions.

	Material
	Color 
	explanation

	Cupric nitrate Cu(NO3)2
	
	

	Sodium sulfate Na2SO4
	
	

	Potassium nitrate KNO3
	
	


