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1.0 GENERAL DISCUSSION

1.1 Purpose of Procedure

The objectives of this standard operating procedure are: 1) to provide a
basic understanding of the principles of operating the atomic absorption
spectrophotometer (AAS)~ 2) to describe routine analysis for trace metals
(i.e., Na+, Mg+ +, K+, Ca ++) in aqueous filter extracts or precipitation
samples using the Perkin-Elmer Model 2380 Atomic Absorption
Spectrophotometer; and 3) to codify the. actions which are taken to
implement a state-of-the-art atomic ablJorption spectrophotometric
measurement process. This procedure is to be followed by all analysts in
the Environmental Analysis Facility of the Energy and Environmental
Engineering Center of the Desert Research Institute.

1.2 Measurement Principle

Atomic absorption spectrophotometry resembles emission flame photometry in
that a sample is aspirated into a flame and atomized. In flame
photometry, the amount of light emitted is measured, whereas in atomic
absorption spectrophotometry, the amount of light absorbed is measured.
A light beam from a hollow cathode lamp is directed through the flame,
into a monochromator, and onto a photoelectric detector that measures the
amount of light absorbed by the atomized element in the flame. The
cathode of a hollow cathode lamp contains the pure metal which results in
a line source emiosion spectrum. Since each element has its own
characteristic absorption wavelength, the source lamp composed of that
element is used. The amount of energy of the characteriatic wavelength
absorbed in the flame iG proportional to the concentration of the element
in the sample. Both atomic absorption and atomic emission can be measured
using Perkin-Elmer Model 2380 Atomic Absorption Spectrophotometer.

1.3 Measurement Interferences and ~heir Minimization

1.3 .1 Chemical Interferences

Major interferences can be caused by competition between molecular
association and dissociation in the flame. This occurs when the
flame is not hot enough to dissociate the molecules · 01.' when the
dissociated atom is oxidized immediately to a compound that will not
dissociate further at the flame temperature. A high temperature
flame provides lldditional energy to break down the compounds.
Alternatively, this type of chemical interference can be controlled
by the addition of a releasing agent to the sample and standard
solutions. The releaning agent (or competing cation) added to the
















































































































































































































































































































































































