Teacher’s Guide-Flame Test


Flame Test 

List of Materials Needed:

Demonstration  – Energy, Color, Wavelength, and Material

· 6 – Pyrex watch glasses

· 100g – Strontium chloride

· 100g - Calcium chloride

· 100g – Copper II chloride

· Methyl alcohol (methanol)

· 100g - Potassium chloride

· 100g – Lithium chloride

· Spectroscopes

· Safety goggles

· Flame source

Exploration – Energy, Color, Wavelength, and Material
· 6 – Pyrex watch glasses

· 100g – Strontium chloride

· 100g - Calcium chloride

· 100g – Copper II chloride

· Methyl alcohol (methanol)

· 100g - Potassium chloride

· 100g – Lithium chloride

· Spectroscopes

· Safety goggles

· Flame source

Demonstration 
1. Place approximately one teaspoon of the desired chemical onto the watch glass. Add between 5-10 mL of methanol (note that the more methanol used, the longer the flame will burn).

2. Use a flame source to carefully ignite the chemical.

3. It should take a couple of seconds for the full intensity of the flame color to be visible. (Note: Do not stare directly into the flame for any length of time).
WARNING: Never add more methanol to a watch glass that has already been burned. Even if you think the flame is out, it may still be burning. It may not be visible to the naked eye.

NOTE: Do not handle the watch glasses for at least ten minutes after then demonstration is over. This should be adequate time for the watch glasses to cool sufficiently. To clean the watch glasses between demonstrations, simply wait until they have cooled and then wash them in water; the salts are water soluble and should easily rinse off. The watch glasses can be reused again and again.

The following chart lists the flame colors observed with respect to the metal salt.

	Substance
	Flame Color

	Strontium chloride
	crimson

	Calcium chloride
	orange/red

	Copper II chloride
	green/blue

	Potassium chloride
	faint purple

	Lithium chloride
	red


Introduction
What do a street lamp, salt, and fireworks have in common? To answer this question, you are going to conduct a flame test on several chemicals.
1. Repeat the above steps performed for the Demonstration A.

2. In the diagrams on the following page, use a pen or pencil to draw the bright line (emission) spectra for each of the substances viewed in the spectroscope. Be sure that the placement of the lines in your drawing is proportional to the wavelength scale shown for the continuous spectrum.
Wavelength in Nanometers
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Concept Development
1. Explain the difference between the continuous spectrum and a bright line (emission) spectrum.

Answer: The continuous spectrum is produced when white light is passed through a prism, producing a flow of colors from the longest wavelength to the shortest, in the following order: red, orange, yellow, green, blue, indigo, and violet. Each color falls within a frequency range.
Emission spectra are made up of bright lined colors (radiation) of specific wavelengths that are emitted by a particular element. The wavelengths of the radiation emitted are characteristic of that particular element.
2. Did you observe a difference in the color of the flame of metal salt solutions? If yes, please explain why?
Answer: Yes, the metal salts display the characteristic spectrum for each of the chemical elements. It is evident from the data that each chemical element has a different spectrum.

3. Describe how an element’s particular emission or absorption spectra could be useful to geologists, astronomers, and chemists.

Answer: Geologists could use the flame tests to isolate an important element in the strata, such as copper or gold. An astronomer can use the emission spectra to find out what elements are in stars or the chemical elements on other planets. Chemists can use emission spectra to determine one unknown molecule from another.
4. Can you think of a way in which to use the flame tests? Please describe below.
Answer: Open ended question to spark creativity.
Concept Application
You will now be given three unknown chemicals. You will use a combination of observation with the naked eye and the spectrometer to determine the chemical element causing the flame.

	Unknown Chemical
	A
	B
	C

	Flame color
	
	
	

	Emission Line
	
	
	

	Metal Salt
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