ANALYTICAL SCIENCE & TECHNOLOGY
Vol.14, No.4, 75A-81A, 2001
Printed in the Republic of Korea

=& M=
k-EEZURO 28t J7ISHRILAIE B D&

BES*, BN, UMs
YUY A7k

The Review of Instrumental Neutron Activation
Analysis by ko-standardization method

Jong-Hwa Moon*, Yong-Sam Chung, Sun-Ha Kim
Korea Atomic Energy Research Institute 150
Dukjin Dong, Yusong, Taejon, Korea, 305-600

R %7173 4AEAE BAYL 8 247e WEHQ e vind-FA Uiy
Mo A A ARSAG o AF T 5 Avhe 5L 23 A H2dAe Y=
HAGE BHFT F Ae - FHE AHET 71715 42AIE BAYol AAFez dyaty
2 Utk £ AToME kil HEg 98te o] whyel AN A Mde e FA k-
A E FAsnA Atk olE A% kg Mdolsist Aol RF AAEY Ao
2L A2 EHL Q(a)st f & AFEY AT FA0 HEH 9Py T2 2% AT F4
AzAbE et 54 %E e o9 f @S U2 AT EUAZ WABEH G AL
(NAA#D N A 43S ko] =Y9& AT 7uke vldasY

Abstract : Instrumental Neutron Activation Analysis as a representative method of nuclear analytical
technique, has advantages of non-destructive, simultaneous multi-clement analysis with the
characteristics of absolute measurement method. Up to date, ko-quantitative method which is accurate,
convenient and user:friendly, has been generalized world-widely. In this study, it is intented to
introduce the general concept of k-method and to measure ko-parameters for the future implementation
to our NAA system. For this objectives, the definition of relevant factors for the quantitative analysis
and the equation for the experimental determination of parameters such as Qo(¢) and f were
summarized. Furthermore, a foundation for the ko-standardization method was prepared through the
measurement of ¢ and f-value which depend on the specific character of irradiation hole at NAA
#1-hole of HANARO research reactor.

Key words : Instrumental Neutron Activation Analysis (INAA), ko-standardization method, ko-factors and
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Table 1. kO,Au-factors measured at KFKI reactor, Hungary and at INW reactor, Belgium

Target Isotope Measured ko a,-factor Recommend Theoretical
isotope formed E, (keV) KFKI INW ko av-factor {q),,\u-factor
(ch, “Mila" f=34) (ch.3, £=25) (Rel error %) using ref [7,8]

Na-23 Na-24 1368.6 471 x 107 4.61 x 107 4.68 x 102 (0.6) 4.83 x 107
Al-27 Al-28 17790 1.79 x 107 1.73 x 107 175 x 107 (0.8) 1.81 x 102
Cl-37 Cl-38 1642.7 195 x 10° 195 x 10° 1.97 x 10° (1.4) 2.50 x 10°
K-41 K-42 1524.7 9.65 x 10* 9.46 x 10° 9.46 x 10* (0.6) 9.87 x 10°
Sc-45 Sc-46 889.3 1.25 1.23 124 (0.5) 1.17

Ti-50 Ti-51 320.1 377 x 10° 3.63 x 10° 374 x 107 (1) 3.78 x 10
V-51 V-52 1434.0 191 x 10" 1.95 x 10" 196 x 10" (1.2) 202 x 10"
Cr-50 Cr-51 320.1 2.53 x 10° 250 x 10° 2.50 x 10° (0.5) 2.85 x 10°
Mn-55 Mn-56 1810.7 1.34 x 10" 1.36 x 10" 1.35 x 10" (04) 1.53 x 10"
Fe-58 Fe-59 1099.2 7.87 x 10° 776 x 10° 781 x 10° (0.5) 8.01 x 10°
Co-59 Co-60 11732 130 1.32 1.32 (04) 134

Cu-65 Cu-66 10392 1.87 x 10° 1.84 x 10° 1.86 x 10° (0.5) 203 x 10°
Zn-64 Zn-65 1115.5 567 x 10° 570 x 10° 568 x 10° (0.4) 6.55 x 10°
Ga-71 Ga-72 834.1 5.16 x 107 524 x 107 524 x 10-2 (0.6) 537 x 10°
As-75 As-76 559.2 4.88 x 10” 499 x 107 497 x 10° (0.7) 5.19 x 107
Se-74 Se-75 264.7 7.18 x 10° 7.18 x 10° 7.25 x 10° (0.5) 731 x 10°
Rb-85 Rb-86 1076.8 7.44 x 107 7.32 x 107 748 x 10™ (1.0) 704 x 10°
7r-94 71-95 756.7 1.09 x 10* 1.08 x 10° 1.09 x 10* (0.9) 1.64 x 10°
Ru-102 Ru-103 497.1 7.05 x 10° 754 x 107 735 x 10° (1.9) 7.70 x 10°
-127 I-128 429 1.11 x 10? 1.09 x 107 112 x 107 (L.7) 2.11 x 10?
La-139 La-140 1596.2 1.36 x 10" 1.34 x 10" 134 x 10" (1.1) 1.31 x 107
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Table 2. Standard monitors and nuclear data for Cd-ratio
multi-monitor method"

Monitor Er, eV Q Tip(half life)
T Au(n, y)®Au 565 + 040 1571 + 028 2695 d
B0, 7)PU 169 + 02 1034 + 1.3 23.50 min
Db,y ¥ *Th 544 + 05 1153 + 042 223 min
SCom,y)®Co 136 + 7 199 * 0054 5271y
SMn(n, 7 Y*Mn 468 + 51 1053 + 0028 25785 h
“7nn,7)"Zn 2560 + 260 1908 + 0.094 2440 d
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Table 3. Example of o and f values for other countries

itradiation facilities. '8
Country Reactor Irradiation hole a f
Korea HANARO NAA #1 009710021 1148+95
PN-2 0.140+0.004 188+11
Japan JRR-3M
PN-3 004310005 2776425
TRIGA MARK Roary Rack 0073 357
Vi
HDala)  Cramel 132 0040 215
Charmel 3 0015 25
Belgium  Thetis(INW)
Channel 15 0.084 n
Malaysia TRIGA MARK I Rotary Rack 001 26
Hingary WWRS(KFKI) Mila 0015 k?)
-3.054

3.10
3154
3204
-3.25-

>

§’<130-
336+
340

345

380 4+——1—— 1 v \
05 10 15 20 25 30 35 40

Log (Er)
Fig 1. The result of ¢-determination by Cd-ratio method.
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