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Table 2—2 Names of employees of hot test
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Table 3—1 Specification of fuel pins

H B i+ B W &
# & & Mo PP J X 13
e
(B % Mo ) 4 € v (0415, 0417, 0419, 2014 )
wmOoE E 40,100 MWD./T
Pu 89.0 (#)
Y8 e 1,149.0 (%) EU 400.0 {9
DU 660.0 (%)
mOB e # 700 Ci
# A8 830 H bl
7 & - 8 BB 56 4& 12 3 248
Ny b F -5 —

BEHR (BHES) 7 ~8 hr

% ; 3.6 ~ 4

BEEEEE ;1,660 ~ 1,710 °C
o b BEHE R R 2

HESER 5 B%H 95%N

BERETE B > 93.05 ~ 93.97

PuO. E1LE ; 17.7 %

0 M H 1.98
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Table 3—2 Elemental constituents in fuel pins

40,100 MWD,/ T
2.27y cooling ORIGEN

ELEMENT g/ pin NUCLIDE Ci~ pin

H 1.18 x 107 H-3 .15 x 1071

Ge 1.96 x 107

As 5.56 x 107°

Se 8.51 x 1073

Br 3.12 x 1078

Kr 5.65 X 1072

Rb 5.30 X 1072 Sr — 89 3.23 x 107°

Sr 1.29 x 107! Sr — 90 1.07 x 10

Y 6.87 x 107¢ Y —-9D 1.07 X 10

Zr 5.36 x 107! ¥ -91 1.37 x 107°

Nb 8.24 X 1075 Zr — 95 4.96 % 1072

Mo 5.23 x 107! Nb — 95 1.07 x 107

Te 1.30 x 10~ Tc — 99 2.21 x 1072

Ru 3.67 x 10™! Ru — 103 1.61 x 107

Rh 1.13 x 10™ Ru — 106 1.75 x 10

Pd 1.86 x 107! Rh ~ 103M 1.61 x 10°¢

Ag 1.81 x 107° Rh — 106 1.75 X 10

cd 1.18 x 1072 Ag — 110 6.37 X 1072

In 1.26 x 1073

Sn 1.39 x 10-2 Sn — 123 1.74 x 1072

Sb 4.39 x 1073 Sb — 125 1.45 X 10

Te 8.44 x 1072 Te — 125M 3.55 X 107!

I 4.64 x 1072 Te — 127 1.65 x 1072

Xe 6.76 X 107! Te - 127TM 1.68 x 107

Cs 5.84 X 107! Cs — 134 6.10 % 107!

Ba 2.21 x 107 Cs — 137 1.56 X 10

La 1.92 x 107!

Ce 3.61 x 10~ Ce — 144 2.44 % 10

Pr 1.85 x 10™! Pr — 144 2.44 x 10

Nd 6.04 x 107! Pr — 144M 12.92 x 107!

Pm 2,92 x 1072 Pm— 147 2.70 X 10

Sm 1.31 x 107 Sm— 151 5.07 x 107}

Eu 1.84 x 1072 Eu — 154 7.09 x 1072

Gd 8.09 x 1073 Eu — 155 1.24

Tb 6.31 x 1074

Dy 3.56 x 107

Ho 1.89 x 1075

Er- 3.00 % 107°

Total 5.36 Total 1.69 x 102
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Table 3—3 Composition

of Uranium and Plutonium in 4 pins (4th run)

Calculation by ORIGEN

NUCUDE | BEFCR IRRADIATION (¢ | AFTER IRRADIATION (4}
U — 234 — —
U — 235 94.3 81.7
CORE
U — 236 — 2.325
U — 238 315.8 310.0
U — 234 — —
U — 235 1.3 1.24
BLANKET
U - 236 — 0.22
U — 238 662.7 657.2
CS%ELANKET U 1,074.1 1,052.5
Pu—238 — —
Pu—239 67.65 63.1
CORE Pu—240 16.77 17.5
Pu—241 3.27 2.73
Pu—242 0.62 0.52
Pu—238 — —
Pu—239 — 3.75
BLANKET Pu—240 — 0.040
Pu—241 - —
Pu-242 — —
OB NKET Pu 88.31 87.64
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Fig.4—1 Flow sheet of the 4th recycle hot test
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Table 4 —1 Weights of hulls and fuels
E Yo | 0419 0415 2014 0417
I B (90°C— 3.5M) (80°C— 3.5M) (70°C—3.5M) (90°C— 2.5M)
B M R E R (9 444.2 445.7 442.8 4451
N B OB 115.4 117.2 115.7 115.8
%o E RO
X 328.8 3285 327.1 329.3
(@ 8
8% 0 RE E B
320.51 329.88 328,78 329.67
(& #)

¥ FHEET, HREE» S VEREETIWIE,
*x BUGEEOMREIER ; MOX+7 5 v v FUOEBE,

£0—-¥8 SP8NZ ONd
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Table 4—2 Conditions of dissolution test

A B H 4./3 411 4./23 5,/8

0 B R 3.5 M 2.5M
® B 2 2 4 2
i) i 90 °C 80 °C 70 °C 90 °C +2°°C

1.6 V 1.32V 1,12V 2.00V EEHA
BERST | 5764 | 40 A | 27 A | 64 A Bt
o B %
584 °C 471°C 353 °C 632 °C TLAVPERE

REBE | Kre=s SEEETRE

BREKT | BE 1. 2~1. 264/ BEERT—E
RODOBE| Kr®=% 0.3~0.4 cps Ny P TFUVE

PuilE (0~114/4)

UEE (0~1344/8)
RERISE (3. 5~1. 7 M)
M EFR | PuiBE (0~6472)

FPIBE (0~85Ci L)
Kr 85 % FP# X

 OE
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Table 4—3 Concentrations of U, Pu and HNQ; in dissolved solution

eas SR R H U(§/¢) Pu{$/4) HNO; (mof/2)
0 0.44 0.00 3.36
4 -1 1 30.30 2.11 3.02
(90°C —3.5M) 2 97.70 8.32 2.46
3 130.50 10.76 2.14
4 139.30 11.11 2.03
5 149.60 11.77 1.99
6 145.80 11.98 2.04
7 149.80 12,11 2.00
8 150.50 ' 12.30 2.04
g I — —
10 153.10 12.29 2.02
0 0.00 0.00 3.10
4-2 1 16.60 1.10 3.00
(80°C) 2 66.00 5.39 2.56
3 96.90 8.32 2.14
4 122.30 10.38 1.91
5 13250 10.90 1.75
6 135.80 _ 11.87 1.73
7 142.80 11.89 1.68
8 150.40 12.11 1.63
9 15350 12.32 1.62
10 152.80 12.53 1.60
0 0.00 0.00 3.35
4-3 1 15.00 0.82 3.29
(70°C) 2 49.00 3.70 3.01
3 81.00 6.45 2.68
4 102.00 8.49 2.38
5 118.00 10,17 2.15
8 127.00 10.87 2.09
7 138.00 11.30 2.05
8 144.00 1157 1.98
9 _— — _
10 154.00 12.29 1.97
0 0.52 0.00 2.36
4—4 1 3.70 0.29 2.40
(90°C—2.5M) 2 24.60 1.91 2.23
3 46.70 4.19 1.95
4 60.00 540 1.79
5 §3.70 5.68 1.73
6 65.90 5.87 L71
7 67.00 5.96 1.67
8 7310 5.87 1.65
9 71.50 5.88 163
10 7310 5.89 1.68

—9] -
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Table 4 —4(1) Concentrations of r —nuclides in dissolved solution

(#f mCi 2]
HERE LB %R Zrs Np%* Ru!% Sbi% Cs'¥ Cs' - Cett Pr Eu®™ Eu'® | Total -r
0 <1 <1 3.4 <1 1.9x10 | 25x10% | 2.0x10 | 2.0 10 <1 <1 3.1x10°
4-1 1 4.1 - 6.6 3.0x102 1.2x10% | 2.0x10% | 3.1x10°% | 2.2x10% | 2.2x10% | 1.0x10 | 1.1x 102! 8.3x 10°
(90C—35M) 2 LOX10 | 1.9x10 | 1.3x10° | 4.0X10% | 4.4%x10* | 7.3x10°% | 7.5%10% | 7.5x10% | 44X 10 | 3.6x 102 | 2.6 x 10*
3 1.3x10 | 2.0x10 | 1.4x10° | 42x10% | 5.2%x10% | 8.6 x10° | 8.6x10% | 8.6 x10% | 6.5x 10 | 4.8x 102 | 2.8 x 10*
4 L6X10 | 20x10 | 1.5x10% | 4.5x10% | 5.2x10% | 8.8x10% | 8.9%x10° | 8.9x10% | 6.1x10 | 46x10° | 2.9% 10*
5 1L4%10 | 1.9%10 | 2.4x10° | 40x10% | 53x10% | 8.7x10% | 8.8 x10° 8.8x10% 1 6.1x10 | 4.3x10% | 3.0x 104
6 1L8x10 | 1.9x10 | 1.7x10% | 4.2%x10% | 5.4x10% | 9.0x10° | 9.0x10%| 9.0x10° | 5.2x10 | 46x10°% | 3.0x 10*
7 1.8§x10 | 1.9x10 | 1.7%x10°® 74.3X102 5.4x10% | 9.0x10° | 89x10° | 8.9%x10° | 6.1x10 | 45x 10% | 3.0 x 10*
8 2.1x10 | 2.0x10 | 1.8x10° | 4.3x10% | 5.4x102 | 9.2x10° | 9.0%x10° | 9.0x10% | 5.9%10 | 5.0x 102 | 3.0 x 10*

9 - — - — — - - - - — —

10 1L9X10 | 20%10 | 1.9x10% | 42x10% | 5.6%x10% | 9.2x10% | 9.1x10% | 9.1x10° | 6.0x 10 | 5.0x 102 | 3.1 x 10*
SRR AR bo% 51 . 7.7 96 N Ru % Sl Cgl¥ Cs ¥ Celt - prle Eul® Euy 166 Total — 7
0 <1 <1 <1 <1 2.9x10 | 3.8x10% | 3.8x10 | 3.8x10 <1 <1 4.9x10%
4-32 1 2.3 3.2 1.4x10% <1 1.3x10% | 1.9x10° | 9.7x10? | 9.7 x 102 6.0 4.1 4.2x10°
(80°C) 2 8.1_ 1.2x10 | 7.3x10% <1 3.3x10% | 5.4 x10% | 48x10° ¢ 48x10% | 24%10 | 21x102 | 1.6 x 104
3 7.5 © | 1.5X10 } L.3x10° | 3.0x10% | 4.1x10? | 6.9x 10| 6.8x10% | 6.8X10% | 3.7x 10 '| 3.4x10% | 2.3x 10*
4 L1x10 | 1.5X10 | 1.1x10% [ 8.1 x10% | 47X10% | 7.8 X10% { 7.8 x10° | 7.8 X102 | 4.9x 10 | 8.9%10% | 2.6 x10*
5 1.2x10 | 1.6X10 | .5x10% | 3.5 x10% | 48x10% | 8.2x10° | 8.0x10% | 8.0x10% | 6.6 X 10 | 3.7x 102 | 2.7 x 10¢
6 L4x10 | 1.4%x10 | 1.2x10° | 3.3x10% | 4.9x10% | 8.3x10% | 8.2x10° | 8.2x10% ] 5.8x10 | 4.5%x10% | 2.7 x 10*
7 L5X10 | 1.6x10 | 1.4x10°% | 3.2x10% | 5,1x10% | 8.6x10° | 8.4x 10® 8.4)(_103 5.9%10 | 4.4x10% | 2.8x10*
8 1.3x10 | 1.6x10 | 1.4x10° | 3.0x10% | 5.2x 102 | 8.7x10° | 8.4x10% | 8.4x10° | 6.4x10 | 42x10% | 2.8 x 104
9 1.2x10 | 1.7x10 | 1L.6x10* [ 3.3%x10% | 52X 10% | 8.9x10° | 8.5x10% | 85x10% | 5.8x10 | 4.5x%102 2.8x104
10 L1x10 | 1510 | 1.5x10% | 3.3x10% [ 54x10% | 9.1x10% | 87x10% | 8.7x10% | 6.4x 10 | 5.1x10% | 2.9x 104

g0—¥%8 S¥8NZ ONd



Table 4 —4(2) Concentrations of 7 —nuclides in disslved solution

(B mCi 2)
SEK SEiRNERY G A Nb®% Ru'® Spl® Cs'¥ Cst Cel# Pri4 Eu'® Eu'® | Total—7r
0 <1 <1 5.4 6.5 2.4x10' [ 3.2%x10% | 7.0x10! | 7.0 x 10! <1 <1 5.0 x10°?
4—3 1 <1 1.6 1.0x 10% <1 1.2 x10% | 1.9%x10% | 8.1x10% | 8.1x10% <1 2.8x10' | 3.8 %108
(70°C> 2 5.9 7.0 3.6x10% [ 1.6 x10% | 2.7x10% | 4.4>x10% | 3.2x10°% | 3.2x10% | 1.4x10' | 1.6 x10% | 1.2 x10*
3 8.8 _1.2><101 6.2x10% | 3.2x10% | 3.6 x10% { 6.1 x10% | 5.4x10% | 5.4x10% [ 2.7 x10' | 25x10% | 1.8 x 10*
4 1.2x10' | 1.5x10' | 85x10% | 3.B%x10% | 4.3x10% | 7.3x10% | 6.9x10% | 6.9x10° | 3.3 x10"' | 3.7x10% | 2.3x 10!
5 1.0x10% | 1.8 x10% | 1.0x10% | 4.2x10% 4._7 x10%2 | 7.8 x10% | 7.8x10% | 7.8 x10% | 5,2x10' | 4.1x10% | 2.5 x 10*
6 1L.0x10' | 1.8x10% | 1.5x10% | 4.3%x10% | 4.9x10% | 84x10% | 8.1x10% | 8.1 x10° | 5.6 xX10"' | 4.4x10% | 2.7 x10¢
T 1.3x10% [ 1.8x10% | 2.0x10% | 47x10% | 4.7x10% | 8.1x10°% | 8.0 x10° | 8.0x10% | 55x101 | 4.0x102 | 2.7 x10*
8 1.3x10' | 1.8x10% | 1.2x10% | 45 x10% | 5.0x10% | 8.5 x10% | 8.0x10% | 8.0x10% | 5.3 x10! | 4.7x10% | 2.7 x10¢

g — — — —_ —_ - — — _ —_ —_
10 1.3x10' | 1.6x10°? | 1.3 x10% | 4.6 x10% | 5.2x10% | 8.8x10% | 8.3x10% | 8.3x10% | 5.9x 10!} 4.4x10% | 2.8 x10*
stepg  wmanpy NJXE| Zeos Nb*®® Ru!®® Shiz Cs'¥ Cst¥ Cel# priv Eu™ Eu'™ | Total—r
0 <1 <1 <1 <1 1.1x10' } 1.4x10% | 3.7x10' | 3.7x10! <1 <1 2.3x10°%
4—4 1 <1 <1 L7x10t | 1.1x10' | 4.0x10! | 6,0x10% | 1.8x10% | 1.9x 102 <1 <1 1.ox108
(90°C—2.5M) 2 3.2 2.6 2.2%10% | 8.3x10' | 1.3x10% | 22 x10% | 1.7x10%{ 1.7x10° 8.9 7.0x10' | 6.2x 103
3 4.8 4.9 5.2%10% | 1.3%10% | 2.0x10% | 3.3x10% | 3.6 x10® | 3.6x10° | 1.6x 10" | 1.5x10% | 1.1x 10*
4 4.7 5.5 7.2x102% | 1.5 X102 ] 2.3x10% [ 4.1x10% | 4.7x10% | 4.7x10% | 2.6 x 10" | 2.4x10% | 1.4 % 10*
5 4.9 5.3 6.9%10% | 1.5 X 10°% | 24X 107 | 4.1x10° | 4.7X10%} 4.7x10% | 227x10' | 2.5 x 102 | 1.5 x 10"
6 5.0 6.0 1.4x10% | 1.6x 102 | 2.4x102 1 4,2x10% | 4.8x10% | 4.8x10% | 2.6 x10"' | 2.3%x10% | 1.6 x 10"
7 5.2 6.2 1.2x10°% | 1.4>x10% | 24 x10% | 4.2x10% | 4.7X10% | 4.7x10%{ 2.8x10"' | 2.4x10% | 1.5 x10*
é 5.4 6.0 1.0x10% | 1.5x10% | 2.4X10% { 4.2%10% | 48x10°% | 4.8x10% | 26 10" | 2.6 x10% | 1.5 x 104
g 5.0 5.5 8.2x10°% | 1.4%x10% | 2.6 x10% | 4.2x10°% | 4.8%x10% | 4.8x10° | 2.8 10" | 2.6 10% | 1.5 x1D*
10 2.8 5.3 7.8x10% | 1.3x10% | 2.5 x10°% | 4.2x10°% | 4.8x10% [ 48x10°% | 2.5 %107 | 2.7x10% | 1.5x 10"

€0~ %8 S¥BNZ ONd



PNC ZNB845b 84-03

—— — Total—7 — A Rul%
—_— O Zr® — ® — Nb¥
—B Cs'® —©® —= Sp'®
'—'D CSIST —9 EUISS
-_—A CEIM__PI.LM — m Eu154
10°
e e ® @ @ © ® 4
e , = B @ @ &
H A
~ “ Fa¥ A a JS
2 a &
— i0® |—
B
- - B [32] 2]
@ 5 @ ) O o @ @
w [:)
5 ﬁ A
= =
g
S 102 |—
(=)
2 ® ® ® ) @ ® ®
® @ e ) ) ® 8 8
o Q
10" |— o)
A
10° | ] I | | | } j ]
0 1 2 3 4 5 6 7 8 9 10
Time (hr)

Fig.4 —9 Concentration profiles of 7—nuclides in dissolved solution (4 —1 run)
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Table 4 -5 Dissolution rate of Uranium and Plutonium
SRR BT 2B v Pu @
0 0.3 0
4-1 1 23.5 19.7
{90°C) 2 68.9 70.3
3 91.3 90.3
4 96.9 D2.7
5 100.0 96.9
6 99.5 97.9
7 100.0 97.3
8 99.8 97.7
9 J— J—
10 100.0 917.7
0 0 0
4-2 1 12.2 9.7
(80°C) 2 45,7 44.8
3 66.3 68.3
4 83.0 84.5
5 88.8 87.1
6 90.8 95.0
7 93.9 93.8
8 97.2 94.1
9 99.5 86.0
10 99.2 97.7
0 0 0
4-3 1 11.2 7.3
(70%C) 2 34.9 31.6
3 56.0 53.4
4 69.9 69.6
5 80.6 83.1
6 85.7 817.8
7 91.7 90.0
8 95.6 92.2
9 J— J—
10 100.0 95.9
0 0.8 0.
4 -4 1 5.7 5.3
(90°C —2.5M) 2 36.0 33.5
3 68.3 73.5
A4 87.3 94.3
5 924 98.8
6 94.9 100.0
7 96.4 100.0
8 100.0 100.0
9 100.0 100.0
i0 100.0 100.0
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Table 4 —6 -~ Amounts of nitric acid in the dissolver

HH| BB EBR | vy osmEBEY - omEBR
HERE/RRERF T (mol) {mol) (mol)
0 6.82 6.89 6.90
4—1 1 6.13 6.24 7.00
(90°C — 3.5M) 2 450 4.87 6.95
3 3.85 4.06 7.09
4 3.59 3.85 7.05
5 3.44 3.74 7.12
6 3.47 3.80 7.09
7 3.30 3.67 6.99
8 3.30 3.70 7.00
9 —_— —_ —
10 3.23 3.67 7.02
0 6.20 6.26 6.26
4-2 1 5.76 5.88 6.27
(80°C) 2 4,61 4.78 6.29
3 3.79 3.99 .20
4 3.32 3.57 .33
B 2.99 3.26 6.20
6 2.91 3.22 6.25
7 2.76 3.09 6.21
8 2.59 2.97 6.18
9 2.56 2.97 ~ 8.25
10 2.50 3.94 6.23
0 6.80 6.86 6.86
4-3 1 6.38 6.52 6.88
(70°C) 2 5.57 5.76 6.90
3 4.77 503 6.87
4 4.17 4.48 6.79
5 3.72 4,08 6.76
6 3.55 3.94 6.78
7 3.27 3.82 6.85
8 3.25 3.71 6.87
9 — J— —
10 3.13 3.64 6.9 4
0 9.65 9.71 9.73
4-4 1 9.65 9.74 9.93
(90°C —2.5M) 2 8.54 8.67 9.86
3 7.45 7.63 9.92
4 6.78 6.99 9.92
5 .50 6.75 9.84
6 6.36 6.63 9.80
7 6.16 6.48 9.70
8 6.01 6.34 9.77
9 5.88 6.26 9.63
10 6.01 6.41 9.83

* RPHERE Iy v I EBERE R LE.
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Table 4—7 Plutonium valency in the dissolver solution
EH B Total Pu Pu®* Pu®t/ Pul(T)
A%,/ PR : (§./8) (§/2) (%)
0 <0.2 <70.2 0
4-—1 1 2.11 < 0.2 0
(90°C —3.5M) 2 8.32 <0.2 0
3 10.76 0.51 4.7
4 11.11 2.56 23.0
5 11.77 4.79 40.7
] 11.98 7.18 59.9
7 11.21 8.65 71.4-
8 12.30 9.47 77.0
g —_ —_— —_
10 12.29 10.66 86,7
0 <0(.2 < 0.2 0
4—-2 1 1.10 <<0.2 0
(80°C) 2 5.39 < 0.2 0
3 8.32 <0.2 0
4 10.38 <0.2 0
5 10.90 0.25 2.3
6 11.87 0.83 7.0
7 11.89 1.67 14.0
8 12.11 2.56 21.1
9 12.32 3.48 28.4
10 12.53 4.55 36.3
0 <<0.2 <0.2 0
4 -3 1 0.84 <<0.2 0
(70%C) 2 3.70 < 0.2 0
3 6.45 <02 0
4 8.49 <02 0
5 10.17 < 0.2 0
6 10.87 <<0.2 0
T 11.3¢ < 0.2 0
8 11.57 < 0.2 0
9 J— J— —
10 12.29 <<0.2 0
0 <02 <<0.2 0
4 —4 1 0.29 0.2 0
(90°C — 2.5M) 2 1.91 0.15 0
3 419 0.24 517
4 5.40 1.14 21.1
5 5.68 2.30 40.5
6 587 3.30 56.2
7 5.96 3.98 66.8
8 587 467 79.6
9 5.88 5.07 86.2
10 589 537 91.2

&) <02 HREBRETFEEDLT.
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Fig.4—21 Pu valency in the dissolver solution
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Table 4 —8 Variations of solution densities

HE H B (¢ & E (§ )

HERE /BB itommE” = fl @
0 1.121 1.100
4-1 1 1.126 1.090
(90T —3.5M) 2 1.198 1.102
3 1.232 1.155
4 1.241 1.178
5 1.253 1.172
6 1.250 1.161
7 1.254 1.164
8 1.256 1.154
9 — 1.149
10 1.259 1.162
0 1.114 1.07 4
4 -2 1 1.112 1.049
(80°C) 2 1.163 1.088
3 1,193 1.118
4 1.221 1.153
5 1.230 1.158
6 1.234 1.171
7 1.241 1.169
8 1.250 1.160
9 1.253 1.164
10 1.252 1.153
.0 1.121 1,087
4-3 1 1.122 1.074
(70°C) 2 1.167 1.099
3 1.191 1.132
4 1.211 1164
5 1.227 1.181
6 1.287 1.178
7 1.250 1.1986
8 1.2586 1.178
9 — 1,182
10 1.268 1.198
0 1.095 1.057
4 -4 1 1.084 1.023
{90°C —~ 2.5M) 2 1.095 1.003
3 1.118 1.030
4 1,131 1.043
5 1.134 1.056
6 1,137 1.063
7 1,137 1.061
8 1.144 1.063
9 1.141 1.072
10 1.145 1.072

* FTE®, o= 1.028+0.001256 - U($7£€) +0.02748 * H* (mol €]
WMER ©et=0,(1.0125 —0.005t) —0.0036 + 0.000145t
=1L 2t t°COOERTE

*% IERBEHERERER L TH 5 RBTORIER.
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Fig.4—24 Monitoring of ®Kr gas in the dissolution (4—1run)
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Fig.4—25 Monitoring of ®Kr gas in the dissolution (4 —2 run)
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Fig.4 —26 Monitoring of **Kr gas in the dissolution (4 —3 run)
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Table 4 —9 Amounts of released ®Kr gas in shearing and dissolution
PREERE 40,100MWD /T
5t B LU B B it (Ci) ORIGEN
; (Ci) (Ci) (pE) (Ci)
# 0 3 =] 1.8 2.9 4.7
1. (90°C—3.5M) 0.41 0.71 i.12
2. (80°C—35M) 0.43 0.70 1.13 5.32
% 4 [ 4. 60
3. (70°C—3.5M) (0.46) 0.66 1.12
4. (90°C—2.5M) (0.46) 0.77 1.23
() REERHRENEE» SHEEEL




PNC ZN845 84-03

Pgeo
@
[ Y ° o
? & o ]

| 1 l l | ]

20
15
£
_‘-6_(]
£
i 10 F
H#
L]
-] .. °
2 .
[ ]
5 -
s000e92?
0 | |
0 1 2
Fig. 4 —28

5 6 7 8 9 10

wHHERM Chr)

Monitoring of NOx gas (4—1run, 90°C— 3.5M)

—50—



PNC ZN845 84-03

20

15

B (W)

10

i

& % B R (hro)

Fig.4—29 Monitoring of NOx gas (4—1run, 80°C—3.5M)
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Table 4 —10 7 Analytical results of filtered particles with filter papers
Item "

NUCLIDE  ENERGY EFF. YIELD DBECRY C. ACTIYITY ERROR

Filter (Ke¥) o 3] (pCirunit) %3
Ce—144 11233.89 .08 11.16  1.9@E+8@  3,323E+A7 21.84

Sh-125 176,49 .95 §.31 1.99E+38 2, 842E+08 4,46

S5b-125 280.50 . Bg 1.53 1.09E+99 2., 633E+83 16.93

Sb-12% 463,47 .98 13,58  1.99E+90  2.693E+92 2.91

Ru-19¢ S11.94 .59 19.909 1.99E+99  3.454E+29 .43

Sb-125 - 6B@.68 . B9 17.98 1.898E+99  2.472E+93 2.14

5b-125 685,77 .99 4.98 1.BBE+EE  2.471E+a82 5.17

Ru-186 616.36 .89 .32 1.80E+@3  1.7SVE+89 5.39

Ru-10%5 622,18 .89 9.78  1.BBE+BF  3.139E+89 <

Top Sb-12% 536,04 1) 11.56 1.88E+39@ 2.462E+B8 2.55
Cs-137 561,75 -l 85.99  1.99E+9R  1,S74E+97 3.33

Sb-125 671,52 .93 1.75  1.9BE+@@  2.422E+82 9,25

Nb-25 765.55 .@9 95,82 1.99E+68  7.201E+3S 5.52

Ru-106  1858.49 .68 1.58  1.A9E+@R  2.7S3E+A9 2.22

Ru-128  1861,95 .88 LB3  1.9BE+38 2, 497E+29 25,41

Ru-1856  1123.%% . 3@ .42  1.8GE+A®  2,893E+B9 4.44

Ru—-185  1194,93% .89 .98 1.8BE+29  1.927E+R9 21.19

Ru-196  15682.29 .09 .17 1.BBE+88  2.595E+89 8.23

Ru~185  1765.87 .98 .82 1.99E+98  4.419E+09 15.12

Ru-1BE  1288.77 .98 .93 1.89E+B9  2.41BE+RD 19.25

Ce—144 123.53 . G0 11.18  1.8@QE+@R  2,33SE+87 33.41

gb-125 176.51 . 5% 6.51 1.BBE+88  3.B5SE+8E 3.3

5b-125 226.7S . BB 1.5%  1.8BE+B8  4.963E+88 16.27

5b-125 453, 48 .98 18.58 1.@@E+8@  3.372E+8% 2.44

Ru-1@8 S511.94 .88 19.8% 1.QGOE+BE  2.B7SE+@9 .82

Sb-125 598,67 .89 17.98  1,BBE+@@  3.20FE+8R 1.79

Sh-12% 606,82 .89 4.%9 1.98E+@B 3. 135E+83 4,86

_ Ru-186 616,38 .80 L82 1.8BE+@E - 9,234E+2% 8.62
Center Ru-186 622.18 . 66 S.¢¥8 1.0BE+BB  1.9Z9E+HY .94
Sh-129 535,98 .89 11.58  1.98E+B@  3,222E+@8 2.28

C=-137 651.79 . 26 85.08 1.9QE+BE 2. 185E+87 3.25

Sb-125 571.45 . B8 1.75 1.8@E+B8  3.559E+@S G.47

Hb-95 755.93 .88 99.52 1.@86E+06 1.G3BE+07 4,89

Cs~134 795.11 .88 85.44 ) ,DBE+BE  1.123E+BE 36.56

Ru-188  185@, 49 . 88 1.66. 1.0QGE+80  1.T20E+B9 2.32

Ru-186  1128.89 .80 .42 1,88E+8@  1.6S5E+89 5.91

Ru-186  1194.95 :T:) .86  1.9BE+06  1,7B5E+3% 21,44

Ru-186  1562,53 .80 .17  1.BOE+@E 1. T4SE+GS 16,149

Ru-185  1795.48 .88 .82 1,9BE+9@ 1, 7S3E+8% 36.87

Ce-144 132,91 .80 11,18 1.989E+88  1.359E+87 49.57

SE-125 176.43 . 6B 6.514 1.0RE+BE  S,ZETE+ET 16,22

Sb—-125 463.49 .68 19.58  1.09E+BE  4.475E+D7 il.26

Ru-185 511,95 . 60 19,68 1.09E+88  7.678E+83 1.11

Sk-125 608,53 . 80 17.98  1.DOE+00  4.SE3E+07 5,94

Sb-125 586,64 .88 4,98  [.09E+38  2.625E+H7 29,48

Bottom Ru-186 616.35 . 32 .22  1.88E+208  4,Q92E+08 12.909
‘ Ru-186 522.09 . B8 9.78 1.,B@E+@b  ¥.112E+88 1.69
Sh-125 636.19 . B8 11.56  1.86E+66 4, TESE+ET 7.01

£z-137 £51.68 . a8 $5.90  1,G60E+GE  7,45BE+QE . 6.62

Sh-1235 671,41 . 5@ 1.75 1.99E+8Q@  2.412E+87 42.64

Nb-95 765.85 . 0@ 99,82 1.00E+@0 1, 204E+06 22.91

Ru~1086  18SB6.45 . B8 1.68  1.GBE+EE  7.121E+88 4.34

Ru-186 1127.92 . B8 .42  1.BBE+88  7.371E+883 9.381

Ru-1B6  1582.30 . @0 17 t.BEE+08 1. 1S7PE+ES 14.75

DECAY TIHE= B.9S
SAMPLE YOLUME= 1.8

CALIBRATICN COEFFICIENTS

{(Low>

Ce=-2,321384E+91
Cil= 1.85S5231t+01
C2=-3,55421E+96
C3=-2.69274E+80
C4=-4,92936E-81
Knege E= 258.8¢

Ke¥)

10gCEFFI=Ca+C1%LogCEY+C2% (1 aqlEd > A2
CHigh> 1og(EffI=C3+C4510gCE)
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Table 5 —11 Weights of undissolved residue

2B % (%) _ﬁ;% & B (9
4-1%> (90°C—3.5M) 0.713
4—-23¥ (80°C—38.5M) 0.792
4—33v (70°C—3.5M) 0.785
4—43%v (90°C—2.5M) 0.831

& &b (4Pin) 3.121
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Photo 4 —3 A view of undissolved residue
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Table 4 —12 Analytical results of rinsing solution of residue

BerpE R
Re s B ! 2 3 4 5 6
U (%) .0273 0 0 0
Pu (%) .00793 .0028 .00252 .00414
Zr— 95 (mCi) .0468 .014 0 0
N | Nb— 95¢ » ) .299 .238 .228 441
Ru—103( » ) 0 0 0 0
™| Ru—106¢ » ) 7.67 3.36 2.8 4.86
—~ | Sb—=125( » ) 14.3 10.36 10.08 15.3
I | Cs—134( » ) .0975 .014 0 0
< | Cs=137( » ) 1.56 .196 .0336 0711
Ce—144( » ) 2.21 .28 0 0
Eu—154 ( » ) 0 0 0 0
Eu—155¢ » ) .1586 0 0 0
Pr—144 ( » ) 2.21 . 28 0 0
Total ( » ) | 28.5493 14.742 | 13.1796 ! 20.6721
U ¢ ») .0826 .0168 0 .0042 0 0
Pu ( ») .00868 0084 | .008694 .041886 .01218 .00828
Zr— 95 (mCi) 0 0 0 .154 0 0
N | Nb— 95( ») 0 0 0 .35 .21 .153
| Ru—103¢( » ) 0 0 0 0 0 0
™| Ru—106 ( » ) 2.94 5.6 4.14 16.8 5.18 2.97
o | Sb—125( » ) 1.47 5.46 6.072 22 .4 14 11.7
| | Cs—134¢( » ) .28 0 0 0 0 0
« | Cs—137( » ) 4.9 1.4 . 483 .924 .21 .18
Ce—144 ( » ) 6.79 1.82 .4968 1.036 .308 .099
Eu—154 ( » ) 0 0 0 0 0 0
Eu—155¢( » ) .308 0 0 0 0 0
Pr—144( » ) 6.79 1.82 .4968 1.036 .308 .099
Total  ( # ) 23.478 16.1 | 11.6886 427 20.216 15.201
U (g) 084 .0532 007 0 0
Pu (%) .004025 .03558 .0091 .00266 .00144
Zr— 95 (mCi) 0 .154 0 0 0
~N | Nb— 95 (¢ » ) 0 T .644 .4086 296
Ru—103( » ) 0 0 0 0 0
™1 Ru—106( » ) 1.54 40.6 15.4 6.02 4
o [ Sb—125( » ) 385 42 28 11.76 6.96
| | Cs—184C( » ) 2555 .308 0 0 0
<« | Cs~137( » ) 6.3 4.62 1.12 .822 .2
Ce—144( » ) 6.65 6.58 1.4 0 24
Eu—156( » ) 0 0 0 0 0
Eu—155( » ) 2905 0 0 0 0
Pr—144 ( » ) 6.65 6.58 1.4 0 .24
Total 22.071 | 101.542 47 964 18.508 11.936
Uu (% 01215 0 0 0
Pu (%) 00324 .00262 00406 L0077 .00112
Zr— 95( » ) 0 0 0 0 0
N | Nb— 95 » ) 0 0 0 0 077
" | Ru—103¢( » ) 0 0 0 0 0
™ | Ru—106( » ) 351 3.64 3.64 5.46 2.17
<« | Sb—125( » ) 513 6.02 7.14 10.92 7.7
| | Cs—134( =) 0 0 0 0 0
<« | Cs~137( » ) 1.0125 .252 .21 238 112
Ce—~144( = ) 1.755 .294 .182 .28 119
Eu—154( = ) 0 0 0 0 0
Eu—155¢( » ) 0 0 0 0 0
Pr—144 ( » ) 1.755 .294 182 . 28 .119
Total 5.3865 10.5 11.354 17.178 10.297
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Table 4—13 Analytical results of rinsing solution of dissolver

ool OB (EED w o %W (R B R
U (9/8) 3.33 12 U (%) 5.328 .21
Pu (9/8) .163 .0066 Pu (#) .2608  .01155
H* {mol /£) 67 .7 Ht {mol) -
. Zr— 95 (mCi/E) | 0 0 | Zr— 95 (mCi) 0 0
Nb— 95 ( ~» ) 0 ¢ | Nb— 95 ( ) 0 0
Nt Ru—103 ( ~» ) 0 0 | Ru—103 ( » ) 0 0
™ | Ru—106 ( ~» ) 63 13 | Ru—106 ( » ) 100.8 22.75
—~ | Sb—-125 ( ~» ) 19 3.1 Sb—125 ( # ) 30.4 5,425
| Cs—134 ( » ) 11 0 { Cs—134 ( » ) 17.6 0
<~ | Cs—137 ( ~ ) 190 54 | Cs—137 ( » ) 304 9.45
Ce—144 ( » ) 270 7.7 | Ce—1424 ( » ) 432  13.475
Eu—154 ( » ) 1.3 0 | En—154 ( » ) 2.08 0
Eu—1585 ( #» ) 11 ] Eu—155 ( » ) 17.6 0
Total C » ) 835.3 36.9 | Pr—144 ( » ) 432 13.475
FYay ( ~ ) 1.6 1.75 | “Total T~ 1336.48 64.575
U (¢$/0) 4.46 .19 U €2 8.7862 .3952
Pu (4/8) .218 .0098 Pu (#) 42046 020384

H* (mol.”2) 0 HT {mol)
Zr— 95 (mCi/f) 0 0| Zr— 95 (mCi) 0 0
Nb— 95 ( ~ ) 0 0 | Nb— 95 ( » ) 0 0
a Ru—103 ( ~» ) 0 0 Ru—103 ( » ) 0 0
™ | Ru—106 ¢ =~ ) 65 9.1 | Ru—106 ( # ) 128.05  18.928
~ | Sb—125 ( ) 6.6 1.1 | Sb—125 ( » ) 13.002 2.288
I Cs—134 ( » ) 15 0 | Cs—134 ( » ) 29.55 0
<+ | Cs—137 ( ~ ) 250 12 | Cs—137 ( » ) 492 .5 24.96
Ce—144 ( » ) 350 17 | Ce—144 ( » ) 689.5 35.36
Bu—154 ( » ) 1.8 0 | Bu—154 ( » ) 3.546 0
Bu—155 ( » ) 1.5 0 | BEu—155 ¢ » ) 2.955 0
Total ¢ 7 ) 1039.9 56.2 | Pr—144 ( » ) 689.5 35.36
I4Uav (L) 1,97 2.08 | Total ( » ) | 2048.603 116.896
U (8/8) 2.905 .2 U (%) 5.9 .3642
Pu (¢/0) .153 013 Pu (%) 306 .023673

H* {mol /£) .0 HY (mol)
Zr— 95 (mCi @ 0 0 | Zr— 95 {(mCi) o 0
Nb— 95 ( » -) 593 0 | Nb— 95 ( » ) 1.186 0
N Ru—103 ( ~» ) 0 0 | Ru—103 ( » ) ) 0
™ | Ru—106 ( ~ ) 325 10 | Ru—108 ( » ) 650 18.21
- Sb—125 ( ~ ) 13.8 1.07 | Sb—125 ( » ) 27.6  1.04847
t Cs—134 ¢ » ) 1.16 485 | Cs—134 ( ~» ) 2.32  .883185
< Cs—137 ( » ) 200 8.28 | Cs—137 ( » ) 400 15.07788
Ce—144 ( » ) 288 13.9 | Ce—144 ( » ) 576 25.3119
Eu~154 ( » ) 1.19 0 | Bu—-154 ( » ) 2.38 0
Eu—155 ¢ »~» )| 13.8 519 | Eu—155 ( » ) 27.6  .945099
Total ( » 51 1131.543 48.154 | Pr—144 ( » ) 576 25.3119
HYay () 2 1.821 | “Total ( » ) | 2268.086 B87.68843
U (2./8) .95 0 U (%) 1.805 0
Pu  (%/8) .042 .0014 Pu (%) 0798 .002674

H* {mol /L) .33 .21 H* (mol)
Zr— 95 (mCi/“2) 0 0 Zr— 95 (mCi) 0 0
N Nb— 95 ( ~» ) .0638 019 | Nb— 95 ( # ) .12122  .03629
’ Ra—103 ( # ) 0 0 | Ru—-103 ( » ) 0 0
n Ru—106 ¢ » ) 21.3 4.34 Ru~106 ( ~ ) 40.47  8.2804
= Sb—125 ( » ) 2.22 629 | Sb—125 ( ~ ) 4.218 1.20139
' Cs—134 ( » ) 3.3 105 | Cs—134 ( » ) 6.27  .20055
= Cs—137 ( =~ ) 53 1.67 Cs—137 ( » ) 100.7  3.1897
Ce—144 ( » ) 71.5 2.23 | Ce—144 ( » ) 135.85  4.2593
Bu—154 ( « ) .339 0 | Eu—154 ( » ) .6441 0
Eu—1556 ( « ) 3.67 125 | Bu—165 ( ) 6.978  .23875
Total ( » ) | 226.8928 11.348 | Pr—144 ( » ) 135.85  4.2593
zEYay (4) 1.9 1.91 | “Total C ~» ) | 431.0963 21.67468




PNC ZN845 84-03

Table 4 —14 Analytical results of hulls

PK# NUCLIDE ENERGY EFF YIELD DECAY C. ACTIVITY ERROR

(KeV) (%) (%) (pCi/unit) (%)

4 "Ce—144 133.59 .00 11.10 1.00E+00 2. 144E+08 15. 64

8 Ru— 106 511.77 .00 19.00 1.00E+00 8.464E+08 2.95

7 Ru—106 622. 01 .00 9.78 1.00E+00 7.339E+08 8.36

4 8 Cs— 137 661.55 .00 85.00 1.00E+00 3.014E+08 2.00
| 9 Cs—134 795.77 .00 85.44 1.00E+00 2.069E+07 15. 46
10 Co— 58 810.80 .00 09.44 1.00E+00 3.7T12E+07 8.01

1 11 Mn — 54 B34.75 .00 100.00 1.00E+00 1.1653E+10 .18
12 Ru—106 1050. 23 .00 1.60 1.00E+00 7.126E+08 17.49

13 Co—60 1173.18 .00 100.00 1.00E+00 7.621E+08 .79

14 Co—60 1332.43 .00 100. 060 1. 00E +00 7.869E+08 .78

4 Ce—144 133.63 .00 11,10 1.00E+00 4. 307E+07 47.55

6 Ru-106 511.88 .00 19.00 1.00E+00 3.555E+08 4.43

7 Cs—134 604. 82 .00 97.56 1. 00E+00 1.498E+07 24.05

4 8 Ru— 106 622, 17 .00 9.78 1.00E+00 3.542E+08 10.81
| 9 Cs —137 661.68 .00 85.00 1. 00E+00 1.839E+08 2.24
10 Cs—134 795. 89 .00 85.44 1. 00E+00 1. 44BE+07 14.84

2 11 Co—58 810.81 .00 99. 44 1.00E+0G0 1. 3BTE+07 13.48
12 Mn—54 834.88 .00 100.00 1.00E+00 4.411E+08 .29

13 Co—460 1173.32 .00 100.00 1,00E+00 3. 445E+08 1.16

14 Co—60 1332.57 .00 100.00 1.00E+00 3. 49BE +08 1.16

4 Ce—144 133. 56 00 11.10 1.00E+00 1.958E+08 14.45

6 Ru—1086 511.83 00 19.00 1.00E~+00 5. 951E+08 3.561

7 Cs—134 604. 49 00 97.56 1. 00E+00 2. 339E+07 20.55

4 8 Ru—106 622.06 00 9.78 1.00E+00 5.557E~+08 9.16
9 Cs —137 661.63 00 85.00 1. GOE+00 4. B58E+08 1.23

! 10 Cs—134 795. 95 00 85. 44 1.G0E+00 3.260E+07 8.35
3 11 Co—58 810.73 00 99. 44 1.00E+00 2.387E+07 10.05
12 Mn— 54 834.83 00 100.00 1.00E+00 8.036E+09 .22

13 Ru—106 1050.20 00 1.60 1. 00E-+Q0 5.510E+08 17.14

14 Co—60 1173.25 00 100.00 1.00E+00 - 4.172E+08 1.06

15 Co—60 1332.53 00 100. 00 1. 00E+00 4. 2BBE+(8 1.06

4 Ce—144 133.55 00 11.10 1.00E+00 2.646E+08 14.34

5 5b—125 176.64 00 6.81 1. 00E+00 1.575E+08 29.44

1 Ru—1086 511.79 00 19.00 1.00E+Q0 7.285E+09 .55

8 Ru— 1086 621,96 00 9.78 1. 00E+00 6.938E+09 1.08

9 Cs — 137 661, 57 00 85.00 1. 00E+00 3. 526E+08 1.74

4 10 Cs—134 795.76 00 85. 44 1. 00E+00 2.957E+07 11.29
| 11 Co—58 810. 56 .00 99. 44 1. 00E+00 3. 315E+07 9.03
12 Mn — 54 834.75 .00 100.00 1. 00E+00 1.052E+10 .19

4 14 Ru—106 - 1050.35 00 1.60 1.00E+00 6. T04E+09 2.89
15 Ru—106 1128.04 .00 .42 1. 00E+00 6. 651E+09 7.20

16 Co—60 1173.18 .00 100. 00 1.00E+00 7.575E+08 .79

17 Co~-60 1332. 48 .00 100.00 1.00E+00 7. 792E+08 .79

18 Ru—106 1562, 23 00 17 1.00E+00 6. 454E+09 B.76

20 Ru—106 1766. 25 00 83 1. 00E+00 7.246E+09 24.19

DECAY TIME= 0.08 CALIBRATION COEFFICIENTS
SAMPLE VOLUME=1.0 {Low) log (Eff)=C0+Cl¥Log(E)+C2¥*(log(E)~2

(High) log (Eff)=C3+ Cd*log(E)
CO=—-2 3130E+01
Cl= 1.6553E+01
C2=—3.5543E+00
C3=—-2.6927TE+00
Cd=—4.02036 E—01
Knee E= 250.0(KeV)
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