QHW Designation: E 863 — 98

Standard Practice for
Describing Atomic Absorption Spectrometric Equipment

This standard is issued under the fixed designation E 863; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope optical path to measure both incident and transmitted radiation.

1.1 This practice covers those features that are important fof€ two measurements are separated in time. A double-beam
evaluating atomic absorption spectroscopy equipment. It als8YStem separates the incident radiation into two portions. One
discusses performance characteristics and identifies paramet&f¢hese portions (often designatjds measured after travers-
that should be recorded in analytical procedures. ing the analytical cell; the other portion (often designattgd

1.2 This standard does not purport to address all of therepresents the rad_latlon incident on the analytical cell. S|gnfils
safety concerns, if any, associated with its use. It is thdfom the two portions are used to compensate for baseline
responsibility of the user of this standard to establish appro-variability. In single-beam systems, instability of either the
priate safety and health practices and determine the applicalncident intensity or the detector-amplifier sensitivity-gain
bility of regulatory limitations prior to useSpecific warning ~ contributes to the variability of the signal. Double-beam
statements are given in the Note in 5.3 and specific precaySteéms can correct completely for either type of instability.

tionary statements are given in Section 7. Neither single-beam or double-beam systems can correct for
fluctuations occurring in the flame.
2. Referenced Documents 5.2 Radiation Sources-The most widely used source of
2.1 ASTM Standards: absorbing lines is the hollow cathode lamp. It emits narrow
E 135 Terminology Relating to Analytical Chemistry for Spectral lines, has low background, and is applicable to
Metals, Ores, and Related Materfals virtually all elements amenable to atomic absorption analysis.
E 416 Practice for Planning and Safe Operation of a Speclhe high-frequency electrodeless discharge lamp (EDL) is also
trochemical Laboratofy an excellent source of sharp line spectra. It provides more
E 520 Practice for Describing Detectors in Emission andntensity than the hollow cathode lamp, but is not as univer-
Absorption Spectroscopy sally applicable. EDLs require a special power supply.
E 1770 Practice for Optimization of Electrothermal Atomic ~ 5-2.1 The hollow cathode lamp shall emit stable, low-drift
Absorption Spectrometric Equipmént radiation of usable intensity, free of interfering spectral lines
E 1812 Practice for Optimization of Flame Atomic Absorp- due to filler gas or cathode impurities.
tion Spectrometric Equipmeht 5.2.2 Stability—Intensity drift shall not exceed 3 % per 15
min after a 30-min warm up. Many lamps available now are
3. Terminology better than 1 % per 15 min after warm up.
3.1 For definitions of terms used in this practice, refer to 5.2.3 Lamp Life—The hollow cathode lamp or EDL shall
Terminology E 135. maintain the above characteristics over the manufacturer's
warranted life. The expected life of hollow cathode lamps is
4. Significance and Use approximately 5 Ah.

4.1 This practice provides criteria for instrument selection 5.3 Flames—Flames are classified as diffusion or premixed.
and should be useful for setting up an atomic absorptio he characteristics of the diffusion flame are determined by the

facility. rate at which the fuel diffuses into the ambient oxygen or the
o ) oxidant supplied through a separate orifide the premixed
5. Description of Equipment flame, the characteristics are determined by the kinetics of the

5.1 Optical System-Both single-beam and double-beam chemical combustion producing the flame. In general, diffusion
optical systems are in use. A single-beam system employs orfimes are more turbulent than pre-mixed flames and the flame
reactions are not spatially resolved. Premixed acetylene and air
or acetylene and nitrous oxide flames are the most commonly
L This practice is under the jurisdiction of ASTM Committee E-1 on Analytical US€d atomic absorption flames. Acetylene is the most common

Chemistry for Metals, Ores and Related Materials and is the direct responsibility ofuel. Hydrogen, natural gas, propane, and similar fuels are
Subcommittee E01.20 on Fundamental Practices and Measurement Traceability.
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