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Determination of trace elements in certified reference material of

human urine by instrumental neutron activation analysis
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Trace elements in a certified reference material of human urine prepared at the National
Institute for Environmental Studies (NIES) of Japan were determined by instrumental neutron
activation analysis (INAA). Twelve aliquots of NIES No.18 human urine samples (2.5 ml) were
freeze-dried at —50C. The dry residues and comparative standards were irradiated for a short
time (10s) at a thermal neutron flux of 1.5 X 10 ncm ™ ?s™' (pneumatic transfer) and for a
long time (6 h) at a thermal neutron flux of 3.7 X 10" n cm ™ ?s™! (central thimble) in the
Rikkyo University Research Reactor (TRIGA Mark-II, 100 kW). The irradiated samples were
measured by conventional y-ray spectrometry using a coaxial Ge detector, and by anti-coinci-
dence y-ray spectrometry with a coaxial Ge detector and a well-type Nal(Tl) detector. The con-
centrations of 15 elements (Na, Mg, Cl, K, Co, Ni, Zn, As, Se, Br, Rb, Sr, Mo, I, Cs) were deter-

mined by these methods. The determined values were in good agreement with the certified val-
ues of 3 elements (As, S¢, Zn).

Keywords : determination of trace elements; instrumental NAA ; environmental reference mate-
rial ; NIES No.18 CRM human urine ; y-ray spectrometry.
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beto—pFl& LTRE L7, Table 1 Nuclear data used for analysis
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Table 2 Analytical results of NIES certified reference
* material of human urine

Element Concentrftltion/ Element Concentr?ltion/

mg | mg |

Na 2670 = 100 Sn <0.030

Mg 1109 Sb <0.00046

Al <3.0 Te <0.0078

Si <1900 1 0.537 + 0.035

S <3800 Cs 0.00544 = 0.00036

Cl 4430 + 70 Ba <0.063

K 1180 £ 60 La <0.0015

Ca <110 Ce <0.0027

Sc <0.00038 Pr <0.55

Ti <6.5 Nd <0.011

\" <0.033 Sm <0.00016

Cr <0.0092 Eu <0.000043

Mn <0.099 Gd <0.010

Fe <15 Tb <0.000042

Co 0.000413 + 0.000132 Dy <0.0088

Ni 0.0126 * 0.0038 Ho <0.0039

Cu <3.2 Tm  <0.00022

Zn 0.619 = 0.015 Yb < 0.00039

Ga <12 Lu <0.000078

As 0.132 = 0.013 Hf <0.00021

Se 0.0592 = 0.0016 Ta <0.000033

Br 5.72 £0.12 w <0.012

Rb 1.05 = 0.04 Ir <0.0000026

Sr 0.403 = 0.035 Pt <0.089

Zr <0.046 Au <0.000046

Mo 0.125 + 0.014 Hg <0.013

Ag <0.00025 Th <0.00025

Cd <0.011 U <0.00092

In <0.0083

Table 3 Blank concetration of elements in polyethyl-

ene bag
Element concentr::lfion/ Element conccntrzﬁion/
ngg Hg g

Na 19.4 +0.1 As 0.00667 = 0.00055
Al 26.9 +1.1 Br 0.0199 = 0.0030
Cl 4.11 +0.70 Sb 0.00262 = 0.00078
Sc 0.00502 = 0.00036 Cs 0.00191 = 0.00048
\% 0.192 *0.024 Ce 0.0137 =0.0022
Cr 0.111 *=0.015 Sm 0.00163 = 0.00014
Fe 13.4 *2.1 Hg 0.0904 = 0.0049

Co 0.00504 = 0.00103 Th 0.00202 £ 0.00046
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