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Study on Irradiation Quality of Neutron Activation
Analysis System in HANARO Research Reactor
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Abstract

To enhance the application of NAA#3 irradiation hole for the neutron activation analysis, the
temperature of irradiation hole was firstly measured with the irradiation time and the optimum
condition was determined. The thermal, epithermal and fast neutron flux were measured and
their fluctuation was estimated. Four kinds of NIST SRM were selected and analyzed by
thermal neutron activation analysis under the given condition. The measured values were
compared with certified and recommended values for the analytical quality control and the
effects of nuclear interferences by fast neutron reaction was calculated theoretically.
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Table 1. 4714 QdeiFEE2 ] 2420 (=AM 1 1E)

SRy | BHAR| WD | ASA FARE(A L)
l Al-28, Cu-66, Mg-27,
20 500 =

Ti-51, V-52

NIST SRM 1648 | 3 - 4 mg
Ba-139, CI-38, In-116m,

K-42, Mn—-56, Na-24

45 800 =

Al-28, Ca-49, Mg-27,
Ti-bl, V-52

20 o200 =

Mr

NIST SRM 2709 | 3 - 4 mg
Ba-139, Dy-165, K-42,

Mn-56, Na-24

45 800 =

Mr

CI-38, Cu-66, K-42,
Mg-27, Mn-56, Na-24

B

NIST SRM 1577b| 10 - 1bmg 72 200

5% 300 &= | Al-28, Ca-49, Cu-66, Mg-27

NIST SRM 1572 | 10 - 15mg
Ba-139, CI-38, I-128, K-42,

Mn-56, Na-24, Sr-87m

25 800

B




Table 2. NAA #3 2ALF9] F4X 4% 447
TR & e 3 oo+ 5EEA | ddasd 2 (%)
g Z/d =}
9 3 962 £ 051 5.30
( x 10”n/cm®sec) .
A 9] F A A}
9 3 717 £ 042 5.80
( x 10"n/cm”sec) .
S1&F 4 A}
5 3 881 £ 0.13 1.45
( x 10"n/cm®sec)
Table 3. 31&F AL gh&o] st EA O] wE7Hde o]&4 ALt
( ZARARE 18, AEFA 010 mg, H R aEE L 5%E 7Y )
o = o SR AR I
FAEE awe Ag@s A= = Ha ke w A 27| 9Abs s
(g/mole) (milli-barn) (Bq) (ppm)
Mg-24 (n,p) Na-24 24.3 0.786 1.64 105 1.05
Al-27 (n, @) Na-24 26.98 1 0.688 50.8 0.51
Al-27 (n,p) Mg-27 26.98 1 4.28 29000 640
S1-30 (n,e) Mg-27 29.09 0.031 0.131 25.6 0.56
Si-28 (n,p) Al-28 29.09 0.922 6.13 133900 29
P-31 (n, @) Al-28 30.97 1 2.44 54340 11.8
Cl-37 (n,p) S-37 35.45 0.242 0.384 817 2050
Ca-42 (n,p) K-42 40.08 0.0064 9.14 3.52 0.27
Cr-52 (n,p) V-52 52.0 0.058 0.865 81050 1.7
Fe-56 (n,p) Mn-56 55.85 0.917 1.06 198 0.035
Co-59 (n,e) Mn-56 58.93 1 0.165 32 0.005




Table 4. NAA #35 o] &% NIST SRM 16487 2709¢] #4434 (2%9 : ppm)

NIST SREM 1648 NIST SRM 2709
d a2 B2EY B AR FULaH%) BT £ BEE= LA o] 2 2H%)
(rsd, %) (rsd, %)

Al 34200 + 1100 33314(3.9) 2.6 75000 + 600 74148(3.7) 1.1
Ba (737) 865(8.8) -174 968 = 40  1110(4.2) -14.7
Ca 18900 + 500 18220(6.2) 3.6
Cl (4500) 4941(5.6) -9.8

Cu 606 27 693(8.6) -15.1

Dy (3.5 3.27(15.7) 6.5
In (D 1.05(11.1) -5.3

K (10500) 10346(11.6) 15 20300 + 600 20232(4.3) 0.34
Mg (8000) 9383(18.4) -17.3 15100 = 500 18087(10.3)  -19.8
Mn (860) 778(4.6) 9.5 538 £ 17 539(1.7) -0.26
Na (4250) 4306(4.9) -1.3 11600 * 300 12137(1.6) -4.6
Ti (4000) 4174(4.4) -4.4 3420 = 240  3969(6.2) -16.0
\Y% 140 = 3 132(4.8) 5.9 112 £ 5 121(6.1) -8.0

Table 5. NAA #35 o] &% NIST SRM 1577b%} 15729 &2 (39 : ppm)

NIST SRM 1577h NIST SRM 1572
44 BRER L B9 LA A% HITF + BEFEE AR el & 2} (%)
(rsd %) (rsd %)
Al 92 + 15 80(32.1) 13.1
Ba 21 £ 3 22.08.3) -4.8
Ca 31500 + 1000 30313(5.9) 3.8
Cl 2780 * 60 2829(2.1) -1.8 (414) 402(3.8) 3.0
Cu 160 + 8 155(1.7) 3.2 165 *+ 1 163(12.8) 14
I 1.84 £ 003 237(12.1) -285
In
K 9940 *+ 20 9592(6.0) 3.5 18200 = 600 17613(5.3) 3.2
Mg 601 + 28 686(15.2) -14.2 5800 =+ 300 6180(6.4) -6.6
Mn 105 *= 1.7 9.77(7.4) 6.9 23 £ 2 20.3(6.6) 11.8
Na 2420 = 60 2294(1.2) 5.2 160 £ 20 156(5.3) 2.3
Sr 00 = 2 106(3.9) -6.2
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