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# 1. Nuclear Data of Monitors Used for the Determination of the Neutron Flux

Monitor Reaction M 8(%) a; o, T E,
Au 197 Ay(n, ) BAu 196.97 100 98.65 1550 2.30d 411.8
Co 59Co(n,7)*Co 58.93 100 37.13 74.0 52714y 13325
7r "7r(n,7)%Zs 91.22 17.28 0.0499 0.23 64.02d 756.74

9%7¢(n,7)YZr 91.22 2.76 0.0229 53 16.5h 743.36
Ni 58Ni(n,p)**Co 58.71 68.3 0.113 (Fast o) 70.82d 810.7

M : atomic weight, @ natural abundance, o,: thermal, cross-section(10-2¢ cm™), o, : epithermal, cross-section(107%*
cm?), T: half life (h=hour, d=day, y=year), E,:r-ray energy(keV).

2. Neutron Fluxes of Three PTS in HANARO

Thermal Epithermal Fast
PTS neutron neutron neutron
X 1013 X 1010 X 1010
Manual 7.61+091 31.2+166 766181
Auto 17.7£1.6 7.69+£1.36 3.26£0.12
Cd-L 0.0824+00242 431+186 0.393+0.027
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E 3. Optimum Condition for inorganic Elements in
Polymer Materials

Nuclides
28 AL SlTi, 27Mg, SZV, Sﬁcu

55Mn, 49CaY 38Cl

Weight Timzd Tmol Tfaunl
5¢ Im b5min 500s
120 min 500s

10g 30m 2day 2000s 2Na, "®As, ¥Mo, ¥Br, *'La,
198Au’ 42K’ 153Sm’ 187W’ 72Ga’
115Cd

124Sb, 59Fe‘ 51CrY 181Hf’ 203I_Igy
SOCO, Bﬁzn, I“CS, 152Eu, lBlBa7
465c, 141Ce, ¥Rb, *Pa(Th)

20 day 4,000s

* Tiradr Toots Teouns are irradiation, cooling and
counting time, respectively.

counts

7800 3000

coumnts

tooo 2000 3000 40900 5000 000 7000 3000
channel

cCounts

B 500 1000 1500 2000 2300 3000 3500 4000

counlts

i
I} 500 1000 1580 20090 2500 3000 35080 4000
channel

8] 1. Gamma-ray spectra of polymer Toy-1 by
short and long irradiation. Sample weight=5 g for A, B
and 10 g for C, D. Irradiation time=1min for A, B and
30 min for C, D. Cooling time=5 min for A, 120 min for
B, and 2day for C, and 20 day for D.

sAsied, AAAE BeA WS olgsE 4
AF ol§F WE-I4 PAE 48T A7 2oly
79 5 347178 A8 AgAN YA golah
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«— Deionized water
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= Sealing in clean PE bag
+«— Crushing with Teflon hammer

Decontamination | < with 10%-nitric acid

«— Oven & desiccator

~ NAA & ICP-AFS

%] 2. Flow chart for the preparation of large plastic
samples.
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— Sub-samples sion(EG &G ORTEC Inc., USA)& AM-3lglth. A
2d FHE0 A T BeBEY Y BAY

~ Polyethylene capsule § 2Ael Tusel Yt B @A (SOM-TF,
P H & Top of the capsule A EAH)S ol &3t J7 39 FetaEaA
ole
~ <05 mm o NAARY7EE ehysich
Irradiation — 1 min for short lived nuclide 34 Hat 9 =2
- 19;0 r:;in folri;nedmm & long X 49) NIST 1632b coal EZA 89 NAA £4
veq mueiee A7E Uepigth £49 27 4% F Sr Ve
Cooling | 5 40 120min Aslstms 2 T} 10% ngte] B} Wl
or short lived nuclide s oy = =
«— 2 day for medium lived nuclide A AT 5 AU E 5= TR 2AE
«— 20 day for long lived nuclide Rabbit& A zs}l7] 98l 4% 757 HDPE
Activity Counting | — 500 s for short lived nuclide FRaAE A A AHES e
— 2,000 s for medium lived nuclide E 62 NAAdJA EXAEE ¥& PP £719
«— 4,000 s for long lived nuclide TRAAN S BxAg0t} ol THAAS
Calculation | — SCM-IC SW & 13502 447, £A%, BE T3 22 £

AARE AEsE AT LAEClH, Y A3
71%| 3. Flow chart of NAA for the analysis of plastic Huzo Zyzisle] Ause) olakd NAAGA &

materials. A7 8 4 Qe daBolth 7t FuiASe) Y
, gt slol AEd dpAN=RE TR ZAMR
E 4. Analytical Results of a SRM, NIST 16(32b_tCoaI ) Rabbite New-1, New-2, New-5 AAZ, 181
unit : ppm -
= = al
Element _ NIST This  Uncertainty(%)] &= £7]€ PPL PP2, PP4, 2412 2312 1%
Al % 086+002  090+0.04 5.2 3 50708 A= TR ZAMEE Al
Ca,% 020001 0.21+0.01 33 3 ZAn HFHogr= RabbitfozZ+ New-1
Fe,% 076£005  0.77+0.08 1.2 HDPEARE, ANEL7IE sl PPAE AAE
K, % 0.075+0.003 0.076+0.005 1.1 e 219ith. o)eh %o] ELBRo T OI%EH:- o8
Na, % 0.052+0.001 0.053+0.002 2.3 Aanle] A, ARAA] el Eqmu o
Ti % 00450002 0.046+0.002 2.1 - = =5 SR of
As 37+0.1 39+0.1 34 Yet njgke} BAAMEEL A8 27 dQ s
Ba 68+2 69+4 2.7
Co 2.3+02 23+0.1 2.1
Mn 12+1 13%1 22 474 =
Rb 51+0.1 54+0.3 6.5 ’ =
Th 1.3+0.1 14402 6.2
U 0444001  048+008 10 aEz AEFe] Fu|E FridEel HUREAMd
Zn 12+1 1342 55 A" NAAE HL3 A7 ppt~% Wl ot
Sb 024 025+0.02 21 & 77) AEEE AU AAYVE Futsie] B
o o o o0 Pl £4E + 98-S BAsAT. NAAS ¥)3H3),
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F 5. Analytical Results of Candidate HDPE for irradiation Rabbit

(unit : ppm)
Element Oud New-1 New-2 New-3 New-4 New-5 New-6 New-7

Ca* 220 150 160 130 300 130 160 140
Mg 140 110 110 23 26 17 15 20
Al 74 76 52 13 23 71 70 100
Ti 6.1 4.1 52 9.4 13 2.4 25 35
Na 1.3 0.20 0.43 0.13 0.92 0.43 0.12 0.41
Fe 2.3 1.5 <0.75 0.52 0.81 2.2 0.92 2.2
Zn 0.060 <0.0.34 0.11 <0.030 0.055 0.091 <0.050 <0.053
Cl 38 100 79 140 140 89 80 93
Mn 017 <0.006 <0.006 <{0.006 0.010 0.0094 <0.006 <0.010
As 0.0005 <0.0007 0.0007 <0.0003 <0.0004 0.0038 <0.0003 0.0028
Br 0.0090 <0.0024 0.003 0.0030 0.051 0.0055 0.0029 0.0039
Sb 0.0031 <0.0011 0.0029 0.0044 0.055 0.0014 0.0022 0.0009
La 0.010 <0.0002 <0.0001 <0.0001 0.00072 0.0005 <0.0001 0.0002
Cr 0.31 0.021 0.020 0.0052 0.012 <0.015 0.013 0.026
Hf 0.0007 <0.0007 <0.0007 <0.0004 <0.0008 <0.001 <0.0010 0.0022
Co 0.0043 0.0092 0.0086 0.0028 0.0034 0.0043 0.0022 0.0069
Eu <0.010 <0.020 0.0017 <0.0008 <0.0003 0.0016 0.0027 0.0021
Sc <0.0001 <0.0001 0.00023 0.00007 0.00005 0.0001 0.00013 <0.0001
Ce 0.050 0.0095 <0.0059 <0.0028 <0.0028 0.012 <0.0086 <0.011
Sm 0.00007 0.00023 <0.0001 0.00013 0.00006 0.0002 <0.0001 0.0002

I 6. Trace Elements in Various Polypropylene Pellets

by INAA
(unit : ppm)
Element PPl PP2 PP3 PP4 PP5
Ca* 150 89 120 15 440
Mg <5 64 100 62 53
Al 35 25 72 58 63
Ti 40 14 36 <0.67 68
Na 0.19 0.039 78 0.21 5.3
Fe 46 <0.79 <37 <076 <051
Zn 0.13 <0.047 <025 0.17 <0.048
Mn 0.0075 <0.003 <0.006 <0006 0.034
\Y <0002 <0002 <0004 <0003 <0.007
Cu <018 <021 <0005 <02 <0.05
As 0.00543 0.0043 0.0077 <0.001 0.01
Cr 0.11 0.013 0.12 <0.01 0.14
Co 0.0039 00041 0007 <0002 <0.001
Cl 60 25 73 23 140
K <0.23 <23 <19 29 0.55
Br 0.012 <003 <0002 <0.003 0013
Sb 0.0067 00047 <0.005 00014 0.0024
La 0.00044 <0.00009 <0.0007 <0.0001 0.0011
Cs 0.0043 <0.003 <001 0.004 <0.003
Eu <0.0003 0.0013 <0.002 00022 <0.002
Sc <0.00008 <0.00008 <0.0003 0.00014 0.00009
Au(ppt) 65 31 <50 180 0.079
402
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