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Determination of Trace Amount of Carbon in Steels by Atomic Emission Spectrometry
Kazuya Isun and Yoshivo Matsumoto

Synopsis : In the present study, analytical conditions for higher precision analysis of trace amount of carbon by atomic emission

spectrometry were considered.

The results obtained are summarized as follows :

(1)DCI 165.8nm as a carbon spectral line and Fel 287.2nm as an internal standard spectral line, @spark area (time-
resolving technique) as photometric area, @preburn :1500, analysis :1500, reverse :1000 as pulse number of discharge

were most appropriate conditions.

(2)The analytical value of carbon increased 0.2ppm with 1°C rise in sample temperature before discharge. Therefore,
to analyze carbon in low carbon steel accurately, the sample temperature before discharge should be adjusted to room

temperature (26~27°C).

(3)Carbon intensity increased when the time intervals ‘between analyses were prolonged. It could be depressed by

cleaning discharge before analysis.

(4)By conditions showed in (1), sample temperature control and cleaning discharge before analysis, analytical re-
peatabilities in standard deviation at carbon concentration of 6~50ppm were 0.5~ 1.3ppm.
Key words : atomic emission spectrometry ; trace amount of carbon ; sample temperature ; cleaning discharge.
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Fig. 1. Schematic diagram of current waveform of
triple combined type discharge.
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Fig. 2. Schematic diagram of time-resolving mea-
surement system.
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Table 1. Reference samples used for the experi-

ment.(ppm)

Sample No. C Si Mn P S Al
1 6 16 1900 1.5 3.7 6.3
2 9 38 2000 1.8 4.0 11
3 11 55 2000 1.6 5.2 13
4 13 89 1900 8.7 9.4 28
) 19 94 1900 15 20 22
6 50 245 2000 48 49 12
7 102 559 2000 82 88 49
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Fig. 3. Comparison of working curves for carbon.
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Fig. 4. Comparison of working curves for carbon.
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Fig. 5. Standard deviations for various pulse num-
ber of preburn discharge and reverse dis-
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Fig. 6. Influence of sample temperature on C,P and S analytical values.
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7. Stability of carbon intensity for a low alloy iron steel at (a) 26*42°C (not controlled sample temperature)
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Fig. 8. Stability of carbon intensity for a low alloy iron steel grinded using (a) a new emery paper and using the
emery paper after grinded a steel (b) 170 and (c) 1000 times.
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Table 2. Analytical value and standard deviation.

Sample No. Analytical value(ppm) Standard deviation(ppm)
1 6 1.3
2 9 0.5
3 11 0.5
4 13 0.8
5 19 0.7
6 50 0.8
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