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Rapid Determination of Phosphorus in Steel by Electrolytic Gas Introduction—ICP-AES Method

Michihiro AiMOTO, Hiroyuki Konpo and Akihiro ONO

Synopsis : Solid steel sample dissolution with electrolysis—inductively coupled plasma atomic emission spectrometry (ICP-AES) is applicable to multi-

clemental analysis of steel by analyzing the elements in the electrolyte. The disk-shaped steel sample is electrolyzed through an electrolysis

cell and the electrolyte is introduced into the ICP continuously. However, the sensitivity of phosphorous was not enough practically.

We examined to improve the sensitivity with sample heating and electrolytic gas introduction system. At room temperature, phosphorus

exists as PO; ™ ion in the electrolyte, and sensitivity was not enough due to the low efficiency in sample introduction efficiency to the plasma

via nebulizer. However when the sample was heated, gaseous PH, improved introduction efficiency therefore sensitivity was improved

remarkably. When the steel samples taken from steel making process, heated at 80°C, were analyzed with the technique in which generated

gas in the electrolysis was introduced to the plasma, the analytical results were in a good agreement with these of the result of the phospho-

vanadomolybdate spectrophotometric method.
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Fig. 3. The relationship between the time after starting
electrolysis and the phosphorus emission signal in-
tensity of ICP-AES with the electrolyte introduc-
tion system and electrolytic gas introduction sys-
tem. A: P intensity with electrolyte introduction, B:
P intensity with electrolytic gas introduction.

Table 1. ICP-AES condition.

Element (Analytical line) P(178.3 nm)
Fe(234.4 nm)

RF power 1.20 kw

Ar carrier gas pressure 1.0 kg/cm?

Ar plasma gas flow rate 16.0 I/min

Integration time 65sec to 85sec since electrolysis started
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Fig. 4. Calibration curve of P by electrolyte introduction.
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Fig. 5. Calibration curve of P by electrolytic gas introduc-
tion.
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Fig. 6. Calibration curve of P by phosphoric acid added
solution.
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Table 2. Determination of phosphorus in steel utilizing
electrolytic gas introduction system.

P, ug/g

Sample Conventional method* This study (n=3)
Steel A 32 325+24
Steel B 48 46.9+3.0
Steel C 58 57.1+34
Steel D 120 119152
Steel E 181 1822+4.38

*: Phosphovanadomolybdate spectrophotometric method (JIS G1214-1998).
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