Flame tests and Spectroscopy

The photoelectric effect

Usually the electrons surround the nucleus of an atom on certain orbits. By stimulation with light or heat these electrons can be removed temporarily from their original orbits. If they fall back on their original position they emit energy which sometimes can be observed if the radiation is in the range of visible light.

This phenomenon is characteristic particulary for some metallic elements and called the photoelectric effect.

Flame tests

This is an analytical method to identify the cation of some pure substances

Required:
BB, magnesia rod, 2 Petri dishes, conc. HCl, various given salts

Procedure:

Give a few [ml] of conc. HCl to one Petri dish and one spatula of the given salt into the other. Heat the given magnesia rod so that it glows. Continue as long as you can see a change in the colour of the BB-flame (a slight orange colour is normal and does not disturb). If the rod is too dirty hold it for a short moment into the HCl and repeat.

If the rod is clean you hold it into HCl, then into the given salt and finally at the outer conical flame.

Notice the colour of all given salts!

Finally prepare a mixture of a sodium- and a barium-salt. Hold the mixture in the flame as above. Observation? - Explanation?

Spectroscopy

Spectroscopy is the study of how matter emits and absorbs electromagnetic radiation. As seen above the emission is for elements characteristic and they often emit radiation of typical wavelengths. This can be detected by an apparatus called 

Spectometer.

Examine the given salts with a school spectrometer which will be introduced by your teacher. Calibrate the spectrometer first!

How many characteristic lines can you observe for each element?

Can you identify both components of the sodium/barium-mixture with the spectrometer?

Inform yourself about the life of Robert Bunsen and evtl. watch a video-portrait!

