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Abstract: Various studies have been done to improve the properties of the steel by adding boron to the steel. Some
studies have reported on the analysis of the boron in steel by AAS (atomic absorption spectrometry), ICP-
OES(inductively coupled plasma-optical emission spectrometry), ICP-MS (inductively coupled plasma/mass
spectrometry). The volatile loss of boron of steel in sample digestion and the separation procedure for avoiding
matrix effect by high concentration of iron are difficulties for determination of boron in steel. The method to determine
boron in steel by ICP-MS was developed without volatilization of boron in sample digestion step with HNO;-NH,HF,
digestion method, and the additional separation process for avoiding matrix effect. Complete decomposition of steel
with HNO;-NH4HF, digestion method, and boron determination by ICP-MS in the matrix of high concentration
of iron were possible. Quantitative recoveries of boron in certified standard steel by new method in this study were
103 to 111%, and the relative standard deviation is less than 5%. The method detection limit was 1.17 pg/g.
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Table 1. Condition and parameters for ICP-MS operation

RF power(W) 600~1300

Nebulizer Concentric type (Quartz)
Spray chamber Cyclonic type (Quartz)
Sample cone Platinum

Skimmer cone Platinum

Sweeps/reading 20

Reading/replicate 1

Replicates 5

Isotopes 198, "B, Li(internal standard)
Washing time(s) 150

A (Accustandard, USA)S 4o & 20 pgml, &4
2pg/l FEE F38 AHE-SFATH ICP-MS 34 573
Al 24 £ Qe memory effectS A A 387 3,3
Ao Z Frof AR YoF(OCI company, Korea)
9 AAS 1% FIH| 2 4o A8t
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Fig. 1. Boron recovery against HNO;-NH,HF, ratio by HNOs-
NH,4HF, digestion method.
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Fig. 2. Boron intensities of different plasma RF power
conditions in high concentrated iron matrix.
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Fig. 3. Relative standard deviations of boron measurement
values with different ICP-MS RF power conditions
in high concentrated iron matrix.
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Table 2. Results of boron determination in CRM steel by

ICP-MS (n=3)
CRM Boron value ICP-MS Recovery RSD
certified (%) result (%) (%) (%)
BCS 273 0.002" 0.0026 103 8.8
BCS 274 0.008," 0.0088 109 5.7
BCS 275 0.001," 0.0011 110 6.0
BCS 276 0.0045" 0.0050 111 5.8

3Subscripts was uncertain value in CRM reference value
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