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Evaluation of ko—NAA using Three Certified Reference Materials
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Abstract

Recently, as a quantitative method of neutron activation analysis, ko-NAA which

1s made up for the defects of single comparator and absolute method has become

For the determination of elemental contents in sample by

general, world-widely.

relative method, certified reference materials are required. But, ko—method doesn’t

so, therefore, it is convenient and has an advantage of high accuracy comparable

to relative method. In this study, three kinds of certified reference materials
produced by NIST were analyzed by ko—method using EXCEL spread sheet. The

accuracy and the precision of the measured values were estimated.
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Table 1. Analytical results of NIST SRM 2709, SanJoaquin Soil by ko—NAA

Al 69987 + 2207 75000 * 600 2215 6.68 3.27 1.59 1.03
As 192 + 1.1 177 + 08 1.8 -8.26 5.88 0.69 0.61
Ba 930 = 68 968 + 40 55 3.96 6.73 0.48 1.14
Ca 15908 + 767 18900 + 500 687 15.83 3.01 2.00 1.86
Ce 441 + 48 (42.0) 3.8 -5.11 6.85 0.46 0.79
Co 135 £ 0.2 134 + 0.7 1.5 -0.57 2.88 0.05 0.27
Cr 146 + 1 130 + 4 10 -12.61 2.74 1.52 0.40
Cs 54 + 02 (5.3) 0.7 -2.22 4.59 0.17 0.38
Dy 3.1 + 0.0 (35) 0.5 10.60 7.82 0.71 0.53
Fe 36630 + 726 35000 + 1100 1159 -4.66 2.87 1.05 091
Hf 39 £02 (3.7 0.5 -5.58 5.00 0.39 0.40
Hg 15 +£ 01 14 + 01 0.2 -7.59 4.55 0.48 0.32
K 19959 + 1706 20300 + 600 730 1.68 777 0.21 212
La 231 £ 08 (23.0) 2.3 -0.60 3.40 0.06 0.34
Mg 14866 + 479 15100 + 500 568 1.55 10.14 0.15 2.65
Mn 523 + 4 538 + 17 33 2.80 2.78 0.41 0.43
Na 12181 + 234 11600 + 300 454 -5.01 2.89 1.02 0.78
Rb 101 = 2 (96) 8 -5.57 4.46 0.60 0.59
Sc 124 + 0.2 (12) 1.3 -3.02 2.83 0.27 0.26
Sm 40 = 0.2 (3.8) 0.5 -4.95 3.78 0.36 0.30
Th 123 £ 0.2 (11) 1.2 -11.56 2.95 1.00 0.30
Ti 3603 + 375 3420 + 240 161 -5.34 9.84 0.48 2.20
\Y% 115 + 4 112 + 5 9 -2.75 4.48 0.30 0.59
Yb 1.8 + 0.1 (1.6) 0.2 -12.95 7.45 0.77 0.56
Zn 102 + 20 106 + 3 8 3.90 11.73 0.26 1.42




Table 2. Analytical results of NIST SRM 1633a, Coal Fly Ash by ko—NAA

Element Mean * SD  Certi. Value + Unc ;2\53;2 F(;f:) Ucnzr.?]f?e;) U-score bfr;')/jv?tz
Al 136052 + 1821 143000 + 10000 3833 4.9 2.83 1.27 1.00
As 154 + 4 145 + 15 11 -6.4 3.08 0.77 0.43
Ba 1369 + 106 (1500) 80 3.8 575 1.15 0.99
Ca 8719 + 490 11100 = 100 437 215 9.26 2.67 1.85
Ce 170 + 0 (180) 13 55 2.64 0.71 0.34
Co 459 + 1.2 (46) 4.1 0.2 3.02 0.02 0.34
Cr 197 + 20 196 + 6 14 -05 6.44 0.05 0.90
Cs 103 £ 0.2 (11 1.2 6.2 3.75 0.53 0.32
Fe 98985 + 2248 94000 + 1000 2684 -5.3 2.92 1.25 1.08
Hf 75 £ 0.1 &) 0.9 6.6 3.19 0.55 0.26
K 18235 + 596 18300 + 600 684 3.0 4.71 0.53 1.26
Mg 4345 + 800 4550 + 100 205 4.5 20.47 0.20 4.34
Mn 156 + 5 179 + 8 13 13.1 3.69 1.63 0.44
Na 1752 + 42 1700 + 100 39 -3.1 3.42 0.48 0.68
Rb 136 = 3 131 + 2 10 -35 4.87 0.38 0.66
Sh 6.2 £ 03 6.8 + 04 0.8 8.1 4.89 0.63 0.37
Sc 416 £ 09 (40) 3.7 -3.9 2.90 041 0.33
Sr 840 = 47 830 = 30 48 -1.2 7.65 0.12 1.33
Th 240 + 15 247 + 0.3 2.4 29 4.39 0.26 043
Ti 8297 + 202 (8000) 331 -3.7 4.15 0.61 1.04
\% 281 £ 2 297 £ 6 20 55 3.12 0.75 0.43
Zn 232 £ 37 220 £ 10 16 -5.2 9.76 0.41 1.45




Table 3. Analytical results of NIST SRM 1649a, Air Dust by ko—NAA

Element Mean £ SD Certi. Value + Unc. 52\;; ?Vi Ucnzr.r(li):le;) U-score b;h;;/jv?tz
As 72t 2 67 £2 6 -6.9 3.03 0.75 0.38
Ba 566 + 45 569 =+ 21 35 0.5 10.11 0.05 1.63
Br 1281 + 20 1190 +10 66 -76 2.76 1.22 0.54
Ce 48 + 6 52 +4 4.6 7.2 7.85 0.61 0.83
Cl 2869 + 112 2800 + 100 136 -25 5.31 0.35 1.12
Co 16.8 + 0.6 164 £04 1.7 -24 3.46 0.22 0.34
Cr 215 + 21 211 +£6 15 -1.8 6.20 0.18 0.88
Cs 249 + 0.16 2.84 +0.07 0.39 12.2 7.61 0.79 0.49
Fe 31225 + 1167 29800 + 700 1011 -4.8 3.40 0.95 1.05
Hf 46 + 0.0 44 +0.1 0.6 -4.7 3.18 0.36 0.26
La 295 + 1.0 33.0 £3.0 3.1 10.7 3.38 1.08 0.32
Mg 8515 + 1599 9200 + 300 373 7.4 15.69 0.46 3.58
Mn 299 + 18 237 £8 17 -26.3 4.63 2.95 0.83
Rb 45 + 3 48 +3 4 6.0 7.89 0.50 0.83
Sb 292 + 05 299 +0.7 2.9 24 3.05 0.24 0.31
Sc 93 £ 03 87 0.2 1.0 -7.0 3.15 0.58 0.29
Se 269 = 05 256 0.7 2.5 -5.2 4.14 0.48 0.44
Sm 45 + 0.1 47 +04 0.6 52 3.16 0.40 0.24
Th 72 02 6.6 0.2 0.8 -85 3.14 0.67 0.28
\Y% 347 = 24 345 +13 23 -0.6 4.95 0.08 0.75
Zn 1528 + 94 1680 + 40 38 9.1 4.43 1.34 0.77
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Fig. 1. Accuracy for the results of 3 SRMs by ko~NAA method.
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Fig. 2. Precision for the results of 3 SRMs by ko~NAA method.
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