Flame Test 

Concept: The color of the flame is dependent upon the chemical composition of the metal salt.
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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

Concept Development 

Activity Time Frame:
This activity will take approximately two or three, fifty minute class periods.

Environmental Setting:

This activity can be conducted in any typical classroom, but check the safety precautions first.

PASS Standards-:

Processes and Inquiry:

Content Standards:
Lesson Objectives:

· To help students become familiar with the bright line (emission) spectrum and spectroscopy.

· To allow students to observe the characteristic colors of five different known metals, using flame testing. A different metal is contained in each of the five salts.

· To allow larger groups of students to observe emission lines (using spectroscopes) for longer periods of time than can be done using traditional flame test demonstrations.

Vocabulary Terms:

Scientific method: is a body of techniques for investigating phenomena and acquiring new knowledge, as well as for correcting and integrating previous knowledge. It is based on gathering observable, empirical, measurable evidence, subject to specific principles of reasoning.

Spectroscopy: is the study of the absorption and emission of light and other radiation by matter, as related to the dependence of these processes on the wavelength of the radiation.

Spectrometer: is an instrument used to analyze the transmitted light in the case of absorption spectroscopy or the emitted light in the case of emission spectroscopy. It consists of a disperser that breaks the light into its component wavelengths and a means of recording the relative intensities of each of the component wavelengths.

Background Knowledge:
The flame test was perfected by Robert Bunsen (1811 – 1899) a German chemist. Bunsen emphasized experimentation and improved the equipment he needed for his experiments, such as batteries, calorimeters, and the Bunsen burner. He did extensive work developing an antidote for arsenic poisoning. He also lost an eye in a laboratory explosion.

Bunsen’s flame tests allow us to observe specific colors given off by metallic compounds. When an atom is exposed to some sort of energy, such as being heated to a high temperature, one or more of its outer electrons gains energy and jumps to a higher orbit. When the electron goes back to the original energy level it gives off the excess energy in the form of light of a characteristic color. The colors are specific properties of the particular metals and gasses. Chemists recognize the colors and can distinguish one element – in the case of our lab, a metal contained in a salt – from another.

Some of the characteristic colors of various elements are:

	Element
	Flame Color

	Li
	bright red

	Na
	yellow-orange

	K
	violet

	Rb
	purple

	Cs
	red-violet

	Cu
	green-blue


Flame tests, when coupled with spectroscopy, can be powerful chemical identification tools. Spectroscopy is the process of analyzing spectra. When the colored light (radiation) emitted by an element is passed through a prism, the component of light waves are separated, creating an atomic emission spectrum. The lines of various colors in the spectrum are called emission lines. The number, color, and thickness of the emission lines differ from one element to another. These bright line emission spectra should not be confused with the spectrum produced when white light is guided through a prism. White light produces a continuous spectrum. The atomic emission spectrum is made up of emission lines (the colored lines you see) which actually represent radiation. The emission of each wavelength is of a specific frequency. By examining emission spectra for a given substance, it is possible to determine the position of the wavelength, what is in the substance, and, by the intensity of each line, the amount proportionately of the component elements in the substance.

Absorption or dark line spectra can also be viewed through a spectroscope. The dark line spectra are especially useful to astronomers. Analyzing dark line spectroscopy reveals characteristics of stars, such as their composition and temperature. Every chemical element gives off its own spectrum.

Robert Bunsen and Gustav Kirchoff built the first spectroscope using two telescope eyepieces, a prism, and a Bunsen burner. Using this device, they discovered several new elements, including cesium and rubidium.

Additional Resources:
Activity Procedures:

Day 1:

· Students will be introduced to the electromagnetic spectrum.

· Students will be introduced to spectral emission lines in the visible region of the electromagnetic spectrum.

· Students will observe the relationship between color and energy.

· Students will record the observations in a table.

Day 2:

· Students will analyze the collected data.

· Students will plot the collected data and discuss the results of the experiments.

· The instructor gives a presentation of the applications and properties of superconductors to tie the material together.

Engineering Application:
Spectroscopy in general covers most disciplines of science and engineering.

Technology Component:
Utilizing portable spectroscopes the students will investigate the emission line spectra from different metal salts in the visible portion of the electromagnetic spectrum.

Assessment Tools:

This activity involves the following assessment tools:

· Spectral data observations.

· Questions on the experimental handouts.

