Atomic Absorption Spectroscopy Notes

Use: detecting small amounts of metal in a sample 

· Analysis of metal in blood, water, soils and food
Chemical Principles

· Elements absorb and emit only certain wavelengths of light depending on their allowed energy levels.  
· Each atom has only certain allowed energy states for each electron

· An electron can absorb ONLY certain amounts of energy.  The amounts are defined by the available energy levels.  

· Example: Lets say that there is an energy level at 10 J, 25 J and 30 J.  (fyi, these are huge amounts of energy for a photon! But they are easy to understand, so we’ll use them).
· An electron in the 10 J energy level can absorb a photon of 15 J (to go to the 25 J level) or can absorb 20 J (to go to the 30 J) level.

· An electron in the 25 J level can absorb a 5 J photon to go to the 30 J level.  

· A 7 Joule photon will not be absorbed by the electron.  

· The amount of energy an electron can absorb corresponds to a photon (particle of light) that has a defined wavelength.  This can be calculated by the equality: E = hc/( where E = energy in Joules, c= speed of light and ( (lamda) is the wavelength in meters.

· A monochromater is used in the set-up to limit the detection to one particular wavelength that is unique to a given element. 

Apparatus

· fuel, - atoms must be in the gas phase. Usually a long flame to increase path length (long path length means there is lots of time/room for atoms to absorb the incoming light)

· atomizer,  - atoms must be free. Molecular absorption is more complicated and can result in overlaps in absorbed wavelengths (In other words, one molecule may absorb the same wavelengths as another) leading to artificially high concentrations.

· monochromatic light source A hollow cathode tube that contains the same element being detected and therefore gives off the same wavelengths of light that the metal being detected will absorb.   

· monochromatic detector Depending on the amount of metal in the sample, more or less light will be absorbed.  The detector measures the difference between the intensity of light given off by the hollow cathode tube and the Intensity of light 

· read out 




Experimental Method:

1. Choose the metal cathode tube for the metal you are trying to detect

2. Take the absorbance of various known concentrations of a solution

3. Plot absorbance vs. concentration 

4. Find line of best fit.

5. Measure absorbance of unknown.  

6. Use graph or line of best fit to solve for unknown’s concentration.  
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Example Problem: 
a) A sample gives an absorption of 0.60, what is the concentration of the metal ion in the sample? 

Answer: 127 (g/cm3
b) If the sample tests had been diluted to 1/10 its original concentration, what is the concentration of the metal ion in the sample?

Answer: 1,270 (g/cm3
(1.270 x mg/cm3)

Flash: http://www.shsu.edu/~chm_tgc/sounds/flashfiles/AAS.swf 
I want to know more:

· How does a monochromater work: 

· http://weather.nmsu.edu/Teaching_Material/soil698/Student_Reports/Spectroscopy/monochromator.htm 

Hollow Cathode Tube: Contains the same metal ion that is being detected.
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