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Determination of Trace Tramp Elements and Other Trace Elements in Pure Iron
Standard Materials by Instrumental Neutron Activation Analysis

Yukiko OKADA and Shoji HIRAI

Synopsis :

Trace tramp elements (Zn, As, Sn and Sb) and other trace elements in pure iron certified standard materials, JSS003-4, JSS168-7 and

JSS172-7, prepared by the Iron and Steel Institute of Japan were determined by instrumental neutron activation analysis (INAA). Four aliquot

samples of each certified standard material (ca. 100—450 mg) were irradiated for 6 h at a thermal neutron flux of 3.7X102ncm

“257!in the

Rikkyo University Research Reactor. The irradiated samples were measured by y-ray spectrometry using a coaxial Ge detector. The concen-
tration of 3 elements (Co, Ni and As) in the JSS003-4, the concentration of 7 elements (Cr, Co, Ni, As, Mo, Sn and Sb) in JSS168-7 and the
concentration of 7 elements (Cr, Co, Ni, As, Mo, Sb and Ta) in JSS172-7 were determined. The determined values were in good or nearly

good agreement with the certified values or the reported values. The lower limit of determination values for the tramp elements were

0.01-0.1 ug/g Sb and As and 10-100 ug/g Zn and Sn respectively.

Key words : instrumental neutron activation analysis (INAA) ; pure iron; certified standard material; trace element; tramp element.
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Table 3. Nuclear data of Fe and Cr used for analysis.
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Fig. 1. y-ray spectrum of JSS168-7 for 6 h irradiation. (Cooling time: 5 d)
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Fig. 2. y-ray spectra of JSS168-7 for 6 h irradiation. (Cooling time: 40 d)

Table 4. Determined, certified and reference values for trace elements in JSS003-4, JSS168-7 and JSS172-7.

JSS003-4
Reported Certified

Element This work value* value

JSS168-7
Certified
This work value

(ug/g)
JSS172-7

Certified
This work value

Na <0.77 0.206+0.027 <29 <27
K <100 <0.28 <360 <330
Sc <0.0082 <0.0033 <0.0059
Cr <47 <8 5+0.98 19712 2006 119+3 1008
Co 28.2+0.6 28+09 29*16 29.3+04 516+2 52013
Ni 40452 39.3+24 3611 204+12 1708 1483
Zn <3.0 <0.82 <21 <30
Ga <10 <o.11 <19 <15
As 0.271+0.0.228+0.014 115+£3 120=10 176104
Se <0.31 <0.12 <0.28 <0.14
Br <0.14 <0.0099 <0.50 <0.34
Rb <6.3 <0.51 <94 <96
Sr <39 <12 <40 <29
Zr <63 <13 <60 113+5 90484
Mo <0.61 0.63:£0.030 90326 950+16 9.38+0.14
Ag <0.27 <0.14 <0.24 <0.19
Cd <0.82 <0.18 <14 <24
Sn <23 <6.7 60.6+28 65+49 <16
Sb <0025 0.029+0.0023 1.3440.10 219403 22+7
Te <22 <0.33 <33 <5.1
Cs <0.057 <0.031 <0.052 <0.037
Ba <18 <30 <24 <52
La <0.018 <0.0023 <0.073 <0.068
Ce <0.50 <0.091 <0.68 <0.34
Pr <1.7 <0.018 <6.5 <6.2
Nd <1.6 <0.19 <38 <35
Sm <0.0043 <0.00035 <0.017 <0.012
Eu <0.0089 <0.0041 <0.0079 <0.011
Tb <0.068 <0.021 <0.060 <0.032
Gd <1.0 <0.40 <0.95 <0.63
Ho <0.068 <0.0021 <0.20 <0.14
Tm <0.061 <0.016 <0.058 <0.027
Yb <0.063 <0.0074 <0.14 <0.066
Lu <0.013 <0.0023 <0.020 <0.031
Hf <0.077 <0.023 <0.094 <0.042
Ta <0.031 <0.011 <0.026 1.231+0.05
w <0.33 0.349+0.037 <0.69 <053
Ir <0.0015 <0.00054 <0.0014 <0.00092
Au <0.0013 <0.00012 <0.0048 <0.0038
Hg <0.33 <0.075 <0.40 <0.07t
Th <0.061 <0011 <0.081 <0.065
u <0.032 <0.0035 <0.14 <0.091

*: Ref.-10 <: Lower limit of determination
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Fig. 3. Lower limit of determination for 42 elements in pure iron JSS172-7. (Counting time: normalized 12 h, sample weight:

0.107-0.452 g, cooling time: 5-72 d)
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