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Determination of Trace Amounts of Iron and Chromium in Alminium

Nitride by Graphite-Furnace Atomic Absorption Spectrometry
Yasushi SHIMADA, Hiroko OHASHI and Senichi HARIMAYA

Synopsis :

Determination of trace amounts of iron and chromium in aluminium nitride was investigated using acid
pressure decomposition method with a teflon . pressure vessel and graphite-furnace atomic absorption
spectrometry. The sample (0.5g) was decomposed with 6 ml of sulfuric acid (14+1) and 2 ml of nitric acid
(141) in the vessel at 160°C for 5h. The sample solution was diluted to 50 ml with water, and determined
directly with graphite-furnace atomic absorption spectrometry. Background of molecular absorption-.of .
aluminium oxide (AlQO) interfered in determination of iron with wavelength 248.3nm. But iron was deter-
mined by selecting wavelength of 372.0nm. The limits (10 ¢) of determination of in the present method
were 0.8 and 0.1 ppm for Fe and Cr, respectively.

Key words : graphite-furnace atomic absorption spectrometry; teflon vessel decomposition; aluminium

nitride ; elemental analysis; Fe; Cr.
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Fig. 1. Sample decomposition vessel (Parr pres-
sure bomb).
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Table 1. Effect of decomposition acid on the
decomposition rate of AIN.
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Fig. 3. Flow chart of decomposition.
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Fig. 4. Relation between ashing temperature and
absorbance of iron.
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Fig. 6. Relation between atomizing tempera-
ture and absorbance of iron and chromium.
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Table 2. Temperature program.

Step Temp. (°C) R.T.-H. T.(s)
Drying 120 10-20
Ashing (Fe;l 400 20-20

(Cr)1 500 20-20
Atomizing 2500 0-7
Cleaning 2650 1-2
Cooling 1300 1-2
20 1-14

R. T.-H. T. : Ramp Time-Hold Time
Gas flow : 300 ml Ar/min
(Atomizing : gas stop)
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Fig. 8. Absorption of molecular of A1O
(2mg Al/ml).
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Fig. 9. Absorbance profiles of Fe of four kinds of the concentration of Al (Wavelength : 372.0 nm).
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Fig. 10. Influence of the concentration of Al on

the ratio of atomic absorbance of Fe.
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Fig. 12. Influence of the concentration of Al on
the ratio of atomic absorbance of Cr.

L7243, 372.0nm OFESROLBEL TVE &
N (WA

Cr 2w T, WINHE 357.9nm A EEEMO 7
B, BILT N I =Y A FRIROWE LD 2 {, W
WHETHhHo7:. Fig. 12127 V3= L & Cr O
FHEORERERT.

(b) 302.1 nm
Absorbance profiles of Fe of three kinds of wavelength 100 ng Fe/ml.

(¢) 372.0nm

Table 3. Sensitivities, limits of determination and
absorbances of background for determination of Fe

and Cr in AIN.

Wavelength Sensitivi- Limit of deter- | Background
Element nm ties (pg) mination {ppm) (Abs.)
Fe 248.3 -~ - 3.270
271.9 35 1.9 2.003
302.1 57 1.1 1.237
372.0 63 0.8 0.603
Cr 357.9 5.3 0.1 0.909

Sensitivities : Concentration giving 1% absorption (0.0044 absorb-
ance unit)
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Table 4. Operating conditions of spectrophoto-
meter.

Element Fe Cr
Light source (mA) 30 20
Wavelength (nm) 372.0 357.9
Spectral band-width (nm) 0.2 0.7
Table 5. Determination of Fe and Cr in practical
Samples.
Sample Fe (ppm) Cr (ppm)
A z 8.0 0.6
o 0.3 0.2
B x 1.0 0.6
o 0.2 0.1
C x — 4.3
4 0.2
(n=075)

C : B added 4 ppm of Cr
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