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Section 4-Claim: What can I claim to answer my beginning question(s) or the class beginning question(s)? This
is where you answer the beginning questions and you give your results of the experiment. Your claim should be
one or two sentences long.

Section 5-Evidence: How do I know? Why am I making these claims?
This is where you use your data to back up the claim you made. Justify why you made your claim. This
involves analyzing your data tables, internal and external sources to back up your claim.

My claim based on evidence:

Section 6-Reflection:
How have my ideas changed?

How does this tie in with what you learned in class?
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How can you connect this lab to something outside of the classroom?

Are there any new questions you have about the lab?

Section 7-Work Cited: Where did I get my information from? Am I giving credit to my source? Use APA
style.
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Appendix O

Sample Traditional Laboratory Write-Up
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Name:
Date:
Period:

IDENTIFICATION OF METALS USING A FLAME TEST

INTRODUCTION

Have you ever wondered why a candle flame is yellow? Or what gives fireworks display
its bright lavender, red, green, yellow and blue colors? When elements are heated to
high temperatures, some of their electrons are excited to higher energy levels. These
excited electrons then fall back to lower energy levels, releasing the absorbed energy in
packages of light called photons, or light quanta.

The origin of flame colors
Flame colors are produced from the movement of the electrons in the metal atoms
found in the compounds.

For example, a sodium atom in the ground state has the electron configuration
1522s22p83s .

When you heat it, the electrons gain energy and can jump into any of the empty orbitals
at higher levels - for example, into the 7s or 6p or 4d or whatever, depending on how
much energy a particular electron happens to absorb from the flame.

Because the electrons are now at a higher and more energetically unstable level, they
tend to fall back down to where they were before - but not necessarily all at one time.

An electron which had been excited from the 2p level to an orbital in the 7 level, for
example, might jump back to the 2p level in one go. That would release a certain
amount of energy which would be seen as light of a particular color.

However, it might jump back in two (or more) stages. For example, first to the S level
and then back to the 2 level.

Each of these jumps involves a specific amount of energy being released as light
energy, and each corresponds to a particular color.

The color of the emitted light depends on its energy. Blue light is more energetic than red
light, for example. When heated, each element emits a characteristic pattern of light
energies which are useful for identifying the element. The characteristic colors of light
produced when substances are heated in the flame of a gas burner are the basis of flame
tests for several elements. In this experiment, you will perform flame tests for several
metallic elements.



OBJECTIVES

2.

To observe the colors emitted by various metal ions.
To evaluate flame testing as a method of detection of metals.

3. To understand the cause of excited state atoms.

MATERIALS (per lab group)

Safety glasses for each member
Bunsen burner
Test tubes containing the following salt solutions and a wire loop:

e 1 M potassium nitrate, KNO3 ¢ 1 M sodium nitrate, NaNOs

¢ 1 M calcium nitrate, Ca(NOz)2 e 1 M barium nitrate, Ba(NO3)2
e 1 M strontium nitrate, Sr(NOs3)2 e 1 Mlead(ll) nitrate, Pb(NO3)2
¢ 1 M lithium nitrate, LINO3 e unknown solutions 1, 2, 3

e 1 M copper(ll) nitrate, Cu(NO3)2

SAFETY FIRST!

Q
Q

Q

Wear your safety goggles at all times during the lab.

In this lab, you will be using an open flame. Tie back loose hair and any loose
clothing. Avoid burns by not touching the flame or any items that may be hot.
Never leave a flame unattended. One person from your group must be assigned to
watch the flame at all times.

The solutions you will be using contain potentially harmful & irritating materials.
Avoid skin contact with these chemicals. If you get any chemicals on your skin,
rinse with lots of water.

Do not taste any of the substances or touch them with your hands.

Return or dispose of all materials according to your teacher’s instructions.
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PRE-LAB QUESTIONS
1. List the safety precautions associated with using a Bunsen burner.

2. What is a quantum of energy? (see p. 128 of your Chemistry text)

3. List the colors of the visible spectrum, starting with the lowest energy color first and
finishing with the highest energy color (see p. 139 of your Chemistry text).

PROCEDURE

1. Set-up your Bunsen burner by closing both air and gas valves on the burner.

. Open the gas valve 2 turns and open the air valve 1 turn.

. Attach the rubber hose to a gas outlet.

. Each group should pick-up a test tube containing a salt solution.

. Teacher will go to each group and light the Bunsen burner.

. Place the wetted wire loop from the flask into the flame tip. Observe and record the
color of the flame above the wire loop in your data table.

. If needed you can repeat the flame test.

. When finished, remain seated. Teacher will tell you when to pass the salt solution to
the next group.

9. Repeat steps 6-8 until you've conducted a flame test on all the salt solutions.

10. Turn off your Bunsen burner by closing the lever at the gas valve.

OO WOWN

o~
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ANALYSES AND CONCLUSIONS
1. Which particle in an atom is responsible for the production of colored light?

2. What is the reason for heating the chemicals in the flame?

3. Interms of the electron’s energy level, explain why light is emitted when the metal
salt solution is placed in a Bunsen burner (see p. 141 of your Chemistry text).

4. Using your answer to Pre-lab question #3 and the colors of the flames, list the
elements in order of increasing energy of the light emitted.

5. Does the flame test give results that are qualitative or quantitative? Explain.

6. Aerial fireworks contain gunpowder and chemicals that produce colors. What
element would you include to produce red? yellow? purple? green?




Data Table 1. Metals Flame Test Observations

Compound Metal Flame

Formula Name Name Symbol Metal Electron Configuration Color
unknown 1
unknown 2
unknown 3

7. ldentify what metal was present in your unknown samples. Explain how you came to

this conclusion.

8. Make a drawing of atomic orbitals that show what is taking place when the electron

in a metal atom absorbs energy then releases that energy. Include and label the

following details:

e ground state

e excited state

e excited electron

e absorbed energy

emitted energy

incoming photon or heat energy

emitted visible light
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