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ICE-AES Mn, Si, Al, Ti,
Nb, La
ICR-AES Determmation of Mn, Si, Al, Ti, Nb, La
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Abstract: An ICE-AES method for determining Mn, Si, Al, Ti, Nb, La in ultrahigh strength steel is
presented. The spectral interference of matrix and coexist elements were studied and analytical lines
were selected. Satisfactory linearity of working curve was obtained. The method was proved to be ae-

curate and rapid through the accuracy and precision experiments.
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Table 1 The elements contents of working curve, correlation coefficient and determination limit
e ent STDO STDI ST D2 STD3 STD4 Analytical  Correlation Determination
content/ % content/ % content/ % content/ % content/ % lines/ nm coefficient limit/ (Bg* mL-1)
Si 0. 0007 0. 2007 0. 050 0.0107 0. 0057 288. 158 0.999613 0.0108
Nb 0 0.10 0.05 0.01 0. 002 316. 340 0. 999861 0.0072
Al 0 0.1 0.05 0.01 0. 002 309. 284 0. 999932 0. 0096
Mn 0. 0044 0.2044 0. 544 0.0144 0. 0064 293. 306 0. 999891 0. 0060
Ti 0 0.10 0.05 0.01 0. 002 337.280 0.999978 0. 0024
La 0 0.10 0.05 0.01 0. 002 408. 672 0.999418 0. 0024
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Table2 Results of precision test/ ( %)
Sample name Element Measured value Mean value  Certified value Recovery RSD
Si 0. 067, 0. 069, 0. 067, 0. 062, 0. 059, 0.073 0. 066 0. 07 94.3 7.55
D34 Al 0. 0289, 0. 0283,0. 0287, 0. 0288, 0. 0299, 0. 0281 0. 0029 0. 029 100. 0 2.61
Ti 0. 020, 0. 021, 0. 021, 0. 022, 0. 020, 0. 021 0.021 0.023 91.3 3.61
Si 0.017,0.017,0.018,0.016,0.019,0.018 0.018 - 5.99
Mn 0. 0098, 0. 0097,0. 0095, 0. 0095, 0. 0098, 0. 0096 0. 0096 - 1.42
- Al 0. 0042, 0. 0043,0. 0045, 0. 0046, 0. 0045, 0. 0062 0. 0047 - 15.72
Ti 0.0110,0.0120,0.0117,0.0122,0.0122,0. 0120 0.0119 - 3.84
Nb 0. 0040, 0. 0040,0. 0040, 0. 0048, 0. 0044, 0. 0039 0. 0041 - 8.34
La 0. 0023, 0. 0023,0. 0024, 0. 0023, 0. 0024, 0. 0020 0. 0023 - - 6.45
Si 0.273,0.272,0. 268, 0. 270, 0. 255, 0. 260 0. 266 0.263 101. 1 2.71
D92 Mn 0.497,0.516,0. 527, 0. 537, 0. 505, 0. 520 0.517 0.5 99.4 2.81
Al 0.0108,0.0117,0.0128, 0. 0108, 0. 0106, 0. 0104 0.0112 0. 009 124. 4 8.13
Ti 0.0013,0.0013,0. 0014, 0. 0014, 0. 0019, 0. 0019 0.0015 0. 0017 88.2 18.75
3 /(%)
Table 3 Results of accuracy test/( %)
Sam ple Measured Measured value Measured value by
Element Certified value
nam e value by standard addition method ICP(NACIS)
Si 0.019 0.019 0.018,0.016 0.01"
Mn 0. 0096 0.010 0. 0096, 0. 0090 0.01"
M Al 0. 0042 0. 0041 < 0.005 0. 003"
Ti 0.012 0.013 0.013 0.010"
La 0. 0026 0. 0023 0. 0026 -
Si 0. 088 0. 089 - 0. 087
D195
Mn 0.038 0.034 - 0.038
Si 0. 165 - - 0.176
D168 Mn 0.116 0.114 - 0. 106
Al 0.017 0.017 - 0.016
Note: * is information value
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