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Determination of Calcium in Steel by Secondary lon Mass Spectrometry
Hiroyasu Funwara, Nobutoshi Murao and Eiji Icuise

Synopsis

: The possibility of applying the Secondary lIon Mass Spectrometry (SIMS) to the determination of bulk Ca of low

concentration was studied. Ca containing iron alloys of 2.1 to 210 ppm Ca which is determined by wet analysis, a NBS
standard sample (53 mass ppm Ca) for instrumental analysis and *°Ca* ion doped iron samples (10 and 2000 mass ppm

at peak concentration) were analyzed by SIMS.

Analyzing the area of 500X 700um? with O,* primary ion and measuring over 10 spots each sample, one can obtain
generally less than 30% for the relative standard deviation of the ion intensity of *°Ca* normalized with matrix STFet
ion. Analysis of all the three type of samples gave a good linear corelation between relative ion intensity of *°Ca* and
bulk Ca concentration. Under the condition of this work, the relative sensitivity coefficient of Ca to Fe was given 50
and the analytical limit of Ca determination was estimated 0.5 mass ppm Ca.
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Fig. 1. Depth profiles of 2Na*, 2?7Al*,28Si*, *°Ca*,

57Fet, 5¢Fet, *Fe* ions in the iron sample of
20 mass ppm Ca, which was prepared by the
authors.
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Fig. 2. Relation between relative ion intensity of
“°Ca* and ion intensity of 5“Fe* in the iron
sample of 13 mass ppm Ca, which was pre-
pared by the authors.

Fig. 3. EPMA analysis of melted sample (140 mass
ppm Ca) after O,* ion sputtering (a) secon-
dary electron image, (b) characteristic X-ray
image of Ca-Ka.
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Fig. 4. Relation between relative ion intensity of
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standard sample (SRM-1254).



Fig. 5. EPMA analysis of NBS standard sample (53
mass ppm Ca) polished with Al,O; buffing (a)
secondary electron image, (b) charactaristic
X-ray image of Ca-Ka.
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Fig. 6. Depth profiles of *°Ca* ion in Calcium im-
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sured and the corrected values, respectivelly.
Dash lines were calculated by assuming the
LSS theory.
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