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Study on k,—Standardization Method of Neutron Activation
Analysis in HANARO Research Reactor
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Abstract

The neutron activation analysis based on ko-standardization method (ko-NAA) has been
known as one of the remarkable developments of NAA in recent with advantages of
experimental simplicity, high accuracy, excellent flexibility with respect to irradiation and
counting conditions, and suitability for computerization. This work has carried out to consider
the application of ko—-NAA on NAA #1 of HANARO research reactor such as the calibration of
gamma-ray spectrometry and irradiation facility. ¢ and f-values related to the the reactor
neutron spectrum parameters as main factor of irradiation quality are measured and some
SRMs are analyzed to compare the accuracy of the measured results. The analytical results
with the deviation mostly less than +15% and all Z-score lower 1.5 in comparison between
the experiment value and that value certified of some SRMs has shown a promising capability

in application of ko—-NAA on the HANARO research reactor.
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Na : Avogadro‘s number (6.023)(1023 mol'])

N, : =A% <obxiy] o] =7 F (counts);
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Zk Almel ZAubd A S ok WA S-S 9] AMEE ek AEvkw wRA HE7]
(GEM20180)= EG&G ORTECAF AE o 24 20% relative efficiency, ©Co2l 1332 keVoll A 1.80
keV FWHM % Peak to Compton ratio’} 45 : 1 ©]H, 10 cm F7A2 H oz A A AAWA}
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(dia. 0.508 mm), Co wire (99.952%, dia. 0.0381 mm), Zn sheet (99.987%, thickness 0.254 mm),
Mo wire (99.945%, dia. 0.0508 mm), Ni wire (99.982%, dia. 0.0762 mm), pure cadmium sheet
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Table 1. Some suitable monitors and relevant nuclear data

Monitor Er’ Y Oo half-life E, keV ko Au
"TAu(n, 7 )" *Au 5.65 15.71 2.695 d 411.8 1
(Fca = 0.991)
*Co(n, 7 )*Co 136 1.990 5271y 1173.2 1.32E+00
1332.5 1.32E+00
*Mo(n, 7 )"Mo 241 53.1 66.02 h 140.5 5.27E-04
— P"Te
“zr(n, 7 )’ "™"Nb 338 248 16.9 h 743.3 1.30E-05
“Zn(n, y )*Zn 2560 1.908 244 d 1115.5 5.72E-03
“zr(n, v ) Zr 6260 5 64.02 d 724.2 9.32E-05
756.7 1.15E-04




Table 2. The neutron spectrum parameters of the NAA #1 irradiation hole on HANARO research

reactor (thermal, epithermal and fast neutron fluxes in n/cmz.s)

S

Rcaau

D

@ epi

@ fast

0.07%0.01

125025

81.5£0.5

2.14 x 10"

1.71 x 10"

1.59 x 10"

Efficiency

1.00E-01

1.00E-02

1.00E-03

1.00E-04

Efficiency curve of AUTO system (Ortec GEM20180 detector)
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Figure 1. Efficiency curve of the AUTO system using ORTEC GEM20180 detector
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Fig 2.

Comparison of experimental results with the certified (NIST-1633A)
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Comparison of experimental results with the certified (IAEA Soil-7)
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Fig 4. Comparison of experimental results with the certified (NIST-2709)

Remarks:

(O non-certified values
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