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3.1.3(3) -5 Mo
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Moo 99.9% 99.99
( ) (
Mo© 750 g 600 g
6MNaOH 1735 mL 1500 mL
Mo 2L 2L
Mo 250 mg/cc 200 mg/cc
ed- .1 Mo Ned Ned
ed-. i *mTc Ned Ned
3.1.3(3) -6 NaOH
~ NaOH (N) 6
~ MoOj; ~ (9) 600 864
"~ MoO3; (mol) 4.2 6.0
6M-NaOH (ml) 1389 2001
Mo 95.95 g/mols Mo@ 143.95 g/mol
3.13(3) -7 Mo - %1 4 Sus —
Mo®© 600g 864g
Mo© SuUsS 194 279
3.1.3(3) -8
Mo® 600g Mo© 868g
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) s IRl L L
6MNaOH q 1,400 mL 2,000 mL
1,750 mL 2,350 mL
B 5Lf D=0 + 200men  t  250mm
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3.1.3(3) -12 - A
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3.1.4(1) -1Mo98 K.

‘o v oP' fi ®

-1

Me 98 511g
Me 99 k. ¥ @1
25kg
1 mol/L
NH : - 3.1.4(2) - #£9
24mL/g= i F ™
- . *1 d Mo 7
9.6mL/g= i F o™
Mo 96% 3.1.4(2) - #0
=i g Al— 0.04wt% 2 - #£2°
7.4 3.1.4(2) - #09
11.3 mol/L
3.1. 42 - #09
HCI 0.0066mL/mP
*2 - A

0.049mL/m??

ohoof]-I——NH

0%

ohe @1 +— HCI

0%

BHOI- |4 =%

ohe en | —q <
T Mo&— Twi% 3.1. 42 - %9
Mo 97 % 3.1. 42 - #£0
B - il
ohe ® 4+— NH 99%
BMo® — = fiz mspt |
ohe @ +— HCI 99% _ - s <
3.1.4(1) -2
MoOs 4.7[g/cm3]
Mo-98 Mo 24.4[atom%]
Mo 98[atom%]
%T.D. 97[%]
ok g SUS304
PWR — AL
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3.1.4(1) -3

D el rD @2 D> ®3
MoOszd” [mm] 3.9 4.4 4.4
MoOszd” ¢ [mm]
_ 43.4 45.6 50.0
(o k gi 1)
MoO3s [g] 517 709 778
{1 - [Ci] 780 1030 1130
[Bq] 2.9E+13 3.8E+13 4.2E+13
1 —=wf1
Mo-99 , 130 180 190
6 [6-day Ci/ ]
4.9E+12 6.5E+12 7.1E+12
[Ba]
{ e=wk2
, 100 140 150
6 [6-day Ci/ ]
3.8E+12 5.0E+12 5.5E+12
[Ba]
{4 - [Ci] 700 920 1010
[Bqa] 2.6E+13 3.4E+13 3.7E+13
Mo-99
{ —=wh1
) 120 160 170
6 [6-day Ci/ ]
( 10% 4.4E+12 5.8E+12 6.4E+12
N [Bq]
= )
{ —=wl2 8
, 90 120 130
6 [6-day Ci/ ]
(Bq] 3.4E+12 4 5E+12 5.0E+12
q
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3.1.4(1) -4 Mo
rJ el rD @2 *J @3
MoOsd™ e J [mm] 3.9 4.4 4.4
MoOzd™ e ¢ [mm]
] 43.4 45.6 50.0
(k81— 1)
MoOs [g] 517 709 778
{ - [Ci] 2470 3220 3530
[Bq] 9.1E+13 1.2E+14 1.3E+14
Mo-99 { <=%f1 8
, 420 550 600
6 [6-day Ci/ ]
(1.6E+13) 2.0E+13 2.2E+13
[Ba]
1 —=wkz2
, 330 430 470
6 [6-day Ci/ ]
1.2E+13 1.6E+13 1.7E+13
[Ba]
{ - [Ci] 2220 2890 3170
[Bq] 8.2E+13 1.1E+14 1.2E+14
Mo-99
1 —=wpr
, 380 500 540
( 10% 6 [6-day Ci/ ]
n 1.4E+13 1.8E+13 2.0E+13
= ) [Ba]
{ e=wk2
, 290 380 420
6 [6-day Ci/ ]
1.1E+13 1.4E+13 1.6E+13
[Ba]
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NH; aq — HCl aq (322) HCl aq 7 (314) (MoO,:54g/[]) > i
BElRas{A © #925kg/Mml (313) P> ATHAD (324 SATHAD MoO, (15) e =
Mo-98 : 511g/[al : l v
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%Moﬂﬁﬁﬁ—g—--—--—)--—-r-—-b Moiaat > ZEFEENE »  Mo[dlX 58 » BERK > BER > 31315 > BE5Y
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3.1.4(2) -1 Mo g0k a— -
M Na
(wt%) (wit%)
Mb " i +n
3.754 0.324
(50009)
3.14(2) -2 8
Mo Al Na
pH
(mL) (9/L) (mg/L) (mg/L)
Mo 9.805 9.83 1.84 0.74 139
3.1.4(2) -3 Mo i b 1 Mo
Wet Dry Mo Na
(9) (9) (Wt%) (Wt%) (Wt%)
Mo =0 ko 646.40 487.65 24.56 0.15 0.053
Mo (%) 96.1
3.1.4(2) -4 —
Mo Al Na
pH
(mL) (/L) (mg/L) (mg/L)
9805 9.83 1.84 0.74 139
1330 5.98 135 4.1 988
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12T K

314(2) -5 ' Kefi =
H Mo Al Na NH
p
(mL) (g/L) (mg/L) (mg/L) (g/L)
Mo 1330 5.98 13.5 4.1 988 3 26.6
= 1380 0.44 0.346 4.0
1K e fi
: 97.3
(%)
3.1.4(2) -6 2 Kefi
Wet Dry Al Na
(9) (9) (Wt%) (Wt%) (Wt%)
1K e fi 28.96 26.89 7.15 <0.001 0.033
3.1.4(2) -7 : U Kefi T J 2K e fi
Mo Al
pH
(mL) (g/L) (mg/L)
= 335 0.55 0.277 <0.1
z i ¢ fi
K 99.5
(%)
3.1.4(2) -8 K e
Wet Dy Al Na
(9) (9) (Wt%) (Wt%) (Wt%)
1K e i 26.96 25.41 5.75 <0.001 0.001
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3.1.4(2) -9 1K e fi

Al Na

(9) (Wt%) (Wt%)

P Kefi 22.80 <0.001 0.001

3.1.4(2) -10 — Mo d
Mo (%)

1K e fi 96.1
:Kefi 97.3
1K e fi 99.5
1K e fi 99.9
92.9
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3.1.4(2) -11  *mTc Bl A OME 5 ( )
Mo (Mo
9omre %Mo Mo
pH
(L) (g/L)
A: 2.34mg/L
.. ¥ UK e i NH;: 3.60g/L
\ , 10.1 737.4 0.998
P h,” D I A S| N‘;\:O.l?Sg/L
a: 0.266g/L
21K e fi Na: 110g/L
. A 0.620 215 J
Al »r MEK:2mL
21K e fi
: 1.0 195.6 Na: 93.7g/L
3 >+
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H Iteration Process ‘

o

Random Neutron Flux
QexA ¢ M

)l

S

Random Cross Section
06 EAC G, (m)

Burnup calculation

equivalent to ORIGEN2.2

[ The ??Ra production quantity ]

i /

[ Calculated mean and variance ]

v

The ?2°Ra production quantity and its uncertainty J

3435) -1 s oAl = fiwai., ~ #£02 he D
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ed-.Ji | MCNRD ) - |4 =8 MKII # -V Yo ©D
A |H| - - ea-si - o @ 0fis <V ed
<2 -8 < =V 3.43(5) -1 °

Pcalculated_Mk—II1

PBest estimated_Mk—-1V = Pcalculated_Mk—IV

q’Expreimented_Mk—III (3.4.3(5) -l)
L L #£8
Pcalculated_Mk—IV, Mk—III : MCNP
(pExperimeted_Mk—III
# N °
ed-., i — Yt |®MCNPD )~ || MKIV  #-— 8
L oV MK 2— %t . ~ | ®
A-Ji — L (3.4.306) -2~ |H =V 9

2
A(pBest estimated_ Mk—IV = \/(A(pC_Mk—IV + A‘-pé_Mk—III + A(pé_Mk—III)

(3.4.3(5) -2)
1 | (33.15)-1)& ™=8 MCNRD » 2 kv ed. i <
NJOY« D » # -V Y| <V 3.43(5) -3 ° 0%® Ra225 -
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| €< oV 9

O16= J (o X @ mi—1v) dE/ J O vk-1v AE
(3.4.3(5) -3)

A ed. . i - Yt | e ¢22 4 MCNR kY
ed-. i — Yt Y%l (34305) -4H- {4 Evo
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J(o; AQ vx-1v AP k- j X 0;) AE

Ao =
1Gr_neutron spectrum fgo_Mk—[V_idE % f(p_Mk—IV_jdE
(3.4.3(5) -4)
1 — #2323  — Yy |s ¢2 2 4 MCNE kY ed -
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-1 - Yt | s A od. i - %<1
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3.4.3(5) -1

AN A 1.0710
Tot al R s
Neut | [n/ cml 3.9710
FIl u>
Error 14. 0%
Reacti | (day,/(n,|(n,| (n,
1Gr-s &c
2. ®F OE5 . DE3 . DE
[ bar n]
X-sec —
Errig®o% [39.|37.]159.]25.
I1Neutron |35 32.154.123.
2Nucl eanl19.(18.{24.|10.
*’Rals 3
18. 7TN7. 5
Js [GBq-Zngak
Error 40. 0%
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3.4.4 7 Ra226%[t— Ac  ® Ra226 JAEA o R2 Rk

2 | & # -V Ra Y| Ac2554 - S ERA
Rad AV E— 4 VA " ofi - NNN, N-
tetra -n-octyldiglycolamide =~ TODGA 3.4.4-1(a) i -V DGA ofi A
di(2 - ethylhexylorthophosphoric acid HDEHP 3.4.4-1(b) < -V Lnm ofis 4

- " ofi ~ Mnel -z -V Mn@ ofid  «vo
3 | *DGA ofi-|f{ Ac k. 2@ A{VE—cDi) AL
-V 9DGA ofio' rr o=8la Ac— | # 05 4M# 100% A %® Ba Ra
— | £ 001 4M # e0 ™7 ofi - t YV Lal| ® 0001 001M
2 Fr100% #%{°3veilM  # LaAc)L™ ofi - =V A PE
T Bi%s A %2 01 M L A1 <# Pbd - ty A
<% #N°/ — #001M L A2 LaA)—qL Y
Vol A1 <%#z%]°DGA ofic' v | La -  #NfL<%H # %YV
%8 Ba(Ray = ™= | Cg Tee Tl %  — &< AV ks DGA ofi - ||
| # Nef © DGA ofi +— La | 8 DGA ofi o' + 2 mNev 4 12.6 mg#

Ne 1 s oy

Ac N Ra o R4
4 | ®Ra k. ¢t @t AV EsLnm ofi 4 M@ ofid ™|
L -v9Ac® Ra - - |F4 Raad e e - 4 —
n ds 344-1- A — L mfoiy -{ =
Vogye 3 J 4 - eVadi 2 =Vk. ¥ el
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n
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md  -= L <voAc {4 Ra— #Ne| La { Ba— p¥%s® TiI®
Pr Bi®8 Te¢e C$ Th 20 ppb L 5 4L < o= MY 09
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SR V9o 8 4 - a n 9 £ o= -
ve/ — 8 < 9 — 4L 10mL e=o' b =0
™ L w8 | — Lo a o< TIVo ol _
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344 -1 «> ) ORIGEN | -V 8 — Ra
41 s/ -
/Bq g =V
He 0 9.64x 10° -
Tl 8.43x 10° 1.14x 10° Tl
Pb 8.23x 10" 7.60x 10° Pb
B 8.22x 10 4.68x 10° B
Po 1.19x 10" 1.39x 107 B, Te
A 3.71x 101 6.15x 1013 -
R 4.49x 10% 6.39x 10° -
H 3.73x 10' 5.58x 10° G
Ra 7.55% 101 9.94x 101 Ba
Ac 5.19x 10 5.54x 103 La
Th 1.13x 10% 4.99x 10° Th
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