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2.2.3 Solid GFAAS Method:
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Element Wavelength (nm)
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4.2.1 Note that alternative wavelengths may sometimes be necessary if matrix atomic absorption occurs
at the recommended wavelengths.
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4.2.2 Optimum graphite furnace operating parameters must be determined for each element to be
analyzed, given a particular instrument manufacturer, background correction scheme, and alloy
composition. The furnace cycle is nominally comprised of a drying step, an intermediate “char” step
and an atomization step. The temperature and duration of the dry step is selected to ensure that
the sample (if liquid) does not splatter during subsequent furnace heating. The “char” temperature
and duration is determined empirically. The temperature and duration of this cycle is chosen to
reduce matrix effects on the analytical signal. The selected conditions should give rise to the
optimum signal to noise ratio. The atomization temperature can be determined in a similar fashion.
Best results are generally obtained by using the maximum furnace heat-up rate for the atomization
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Calibration Standards (Solution):

Standards can be prepared by combining a solution of pure alloy with know amounts of analyte
elements. Solution that contain 1 ppm or less of the analyte elements should be prepared daily.
Alternatively, the analyte elements can be added to an alloy matrix solution prepared from pure metal
solutions. The metal alloy matrix solution should be prepared such that the elements will remain in
solution. The total metal concentration should be 1.00 g/50 mL to be consistent with the sample

concentration.
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5.2.1 For particular analyses the use of matrix matched standards may not be necessary. Techniques
have been developed that utilize a calibration standard containing the analyte and a “matrix-
modifier” element. Care must be taken when using this method to ensure that the analyte
absorption behavior is identical in the matrix-modified sample and the calibration standards.

5.3 Calibration Standards (Solid):

The solid standards must have a composition similar to the alloy to be analyzed, and must have
known content of trace elements at concentrations similar to those in the samples. If ingots are used,

retain one ingpt for a baseline comparison. Remelt the remaining material and cast
additions. To the remaining melt or melts, make additions of high purity metal of the
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6. ANALYTICAL PROCEDURES:

6.1 Graphite Furnpce Atomic Absorption Spectrometry - Solution Method:
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analyzed. Transfer chips to a polytetrafluoroethylene (PTFE) microwave vessel designed for
sample digestion. Appropriate microwave vessels can be sealed and have pressure relief valves
built in. Observe all safety procedures provided by the equipment manufacturer. Choose an acid
mixture that will dissolve the sample. For most samples the following procedure is adequate: add
approximately 2.5 mL nitric acid, 0.6 mL hydrofluoric acid, and 7.0 mL distilled deionized water.
Seal vessel and place in microwave oven to dissolve chips. Choose microwave oven conditions
such that the pressure capacity of the PTFE vessel is not exceeded. When dissolution is
complete, cool, open vessel, and transfer the content to a 50 mL volumetric flask. Dilute to
volume with water.
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6.1.1.2 Open Hot Plate Digestion Method: Weigh sample as in 6.1.1.1. Transfer the chips to a 250 mL
PTFE beaker and dissolve in a 10 mL of a 1:1:1 mixture of nitric acid, hydrofluoric acid, and
distilled deionized water. Alternatively, a mixture of 2 mL hydrofluoric acid, 2 mL nitric acid, and
15 mL water has been found to be effective in dissolving nickel alloy samples. Warm as
necessary to dissolve chips. When dissolution is complete, reduce the volume to approximately
5 mL by evaporation on the hot plate. Add approximately 20 mL water and heat to dissolve all
salts. Cool, quantitatively transfer to a 50 mL plastic volumetric flask, and dilute to volume with

6.1.2
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6.2.2
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representative sample of alloy must be obtained. Generally 5 g of millings is sufficient. The
machining conditions must be selected to provide chips with mass of 0.1 to 5 mg. An analytical
microbalance capable of weighing a chip with an accurancy of 0.01 mg is required.

Furnace Parameters: Furnace conditions should be selected as described in 4.2, except that the
need for a dry step is not necessary for the solid sample. Some instrument manufacturers offer
solid sampling accessories that use a cup rather than a platform to contain the sample. After
repeated use, the solid sample tends to build up inside of the furnace cup or platform, in which
case the cup or platform must be replaced. The material can subsequently be removed by

dissolving it

from the graphite, and the cup or platform may be reused.
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