Flame Test Lab – Answers
1. Define ground state.
The ground state of an atom is the lowest-energy state of an atom.

2. Define excited state.
An excited state is any state of an atom except the ground state.

3. Why do we clean the cotton swab between each flame test?
We clean the cotton swab to remove any impurities – such as metal powder from the bottom of the lab box – that might contaminate our flame color.

4. When during the experiment was energy absorbed? In what form?
Energy was absorbed as heat when the metal powder was placed in the flame.

5. When during the experiment was energy emitted? In what form?
Energy was emitted as light when we saw the color of the burning flame.

6. Do any metal ions have the same color flame? Which ones?
Yes, calcium, potassium, and strontium all had similar red colors.
7. If any ions have the same color, what does this tell you about how the electrons are organized in these two ions?
The similar colors tell you that similar wavelengths of light were emitted, which means similar energies of light. Since the energy of the light emitted equals the difference in energy levels between the excited and ground states of the metal ion, the similar colors tell you that the two metal ions have excited and ground states with similar energy differences. It does not necessarily mean that the electrons in each ion are in the same orbitals.
Ex.





8. Why might flame tests not be a good way to distinguish between different metal ions?
Because it could be difficult to distinguish two metal ions with flames that are the same color, such as potassium and strontium.
9. A friend asks you to make a firework that first turns purple, then red, and last green. What metal ions would you put in your firework and in what order?
One possibility is to put lithium (purple), strontium (red), and copper (green) in the firework.
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