SHIMADZU APPLICATION NEWS

SPECTROPHOTOMETRIC ANALYSIS

Measurement of Trace Elements by Graphite Furnace AAS
— Determination of Vanadium, Cobalt and Copper in Steel —

Concerning measurement of components in iron and
steel, 17 components are specified in the Japanese In-
dustrial Standard (JIS) in section G1257; Atomic Absorp-
tion Spectrophotometry of Iron and Steel. In the referred
analyses, flame atomic absorption spectrophotometry is
applied, however, trace analysis of elemental components
is difficult. Introduced here is an application of graphite
furnace AAS, which is 10~100 times as sensitive as flame
AAS and is gaining more and more importance in AAS, to
determination of trace components in iron and steel.
Samples used for the measurements were standard
samples for Shimadzu emission spectrophotometers. In
the case of flame AAS, measurement were conducted with
vanadium, copper and cobalt samples having concentra-
tions close to the lower limit of determination for the flame
method.

B Sample Preparation and Analytical

Conditions

15 m? of hydrochloric acid (~18%) was added to 0.5 g
of sample to decompose the sample under heating, and
5 m? of perchloric acid was then added to oxidize iron.
Then pure water was added to prepare 50 m? of sample
stock solution. This was diluted so that concentration
would be within the range of the calibration curve, and was
subjected to measurement. Measurement was conducted
using the calibration curve method. As the concentration
of iron was over 100 ppm, which was confirmed by the
measurement of cobalt and vanadium, iron was added to
the standard sample. If the concentration of iron is below
100 ppm, in general, there is no interference with coexist-
ing elements. Values automatically calculated from the
calibration curves were converted by final concentration
calculation program built in the AA-680G to the concentra-
tions in steel. Concentrations of components in low alloy
steel standard samples are ST02-1 (Cu 0.070, Co
0.018%), ST04-1 (Cu, 0.10, Co 0.054%), ST03-1 (V
0.019%), with which the analytical values obtained by the
graphite furnace AAS were highly consistent.

Table 1 Analytical Conditions

Element V | Co | Cu
Analytical line 314, 8 240, 7 324. 8
(nm) | |
GFA Conditions

Step 1 100°C/20 sec R 100°C/20 sec R 100°C/20 sec R
2 900°C/20 sec S S00°C/20 sec S S00°CR20 sec S
3 2700°C/ 5 sec S 2400°C/ 4 sec S 2400°C/ 4 sec S
4 2900°C/ 2 sec S

Pyro-Coated High density High density

graphite tube graphite tube graphite tube

Sample volume

10 10 10
(2 |

B Determination of Vanadium

Fig. 1 Measurement for Vanadium

Final Result
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Fig. 2 Final Result for Vanadium



H Determination of Cobalt

B Determination of Copper
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Fig. 3 Measurement for Cobalt
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Fig. 5 Measurement for Copper
[Final Result]
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Fig. 4 Final Result for Cobalt
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Fig. 6 Final Result for Copper
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