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St | L TBER03[T8 BSBAOI TS DTS L 03EH02| 1 TOBH02| 1 ISBHA . OSEFLL[ 2. SOEKOL| 1 705F0L | I0br0a| -apmt e LAEROL
Cogr|—BAIBH00| 2. OOBA0G| 0. 006t15) 7. 7ams0al 2 03eb0s| 6 9omi0a| 9. s0p+is| L. 15Et0z| L 26000 5. Sopros| ) oens ¥ oA
ST/CSRF 9. S6EH03| 3 49BF05 1. 298316] 8 95EF07| 2316403 8 4454043 [2GFIS| 2-D0EH0B] | STBR0ol o operms et LI3E0]
EOI | & SR04 6 BIBHOS| 2 52B+161 . 10BHIS)™ 8. 69603 1 GoH061 6. (0EFIE| 5 (7IH02] 5 S3ER0B] T mamtOal S i LIEID
F PE3F| . 950+04] L. SAEFOGL_4 SUEFI6I 4. SUEFO3 1 92B404] 3. J0GHOR 1 NEHIG] | OABIUST 1 SOEroal | oo Lt G 40EE0

060-86 OTVBNL ONd



3®2.1.2-4 ERABSRBORERER  (3/3) BHRTZ oy bkE

BHWT Fr9MiE 3469 NTHMXS7=D C(PEEFHREIR—2R) ek 20.4
AN 3.0 4 . _
3469 TN B7= D) L0 NN S7-0 EEEIFEED
#l Bk TRHEE | BUHEE | 5tk | 0 AK TRHEE | BR[| R | M K BORAE | REEE | RERE
(2] [Ci] [Bq) (¥ [g] [Ci] [Ba] i (g] [Ci] [Bql [W]

U 3. 33E#06| L. 58ET00| 5. 85ETI0| 3. 1E-0Z| 9, 60ET05| 4.56E-01| 1.69B+10| 8. 976-03| 1. 025F05| 7. 758-02] 7. B7EF08] 1 C38-03
Pu I 19E+05| 2. 48E+04 9. I8E+14| 2.73E+02( 3.42E404| 7. 15E403| 2.65B+14| 7.86B+01| 5.81E+03] 1.23E+03| 4. 50BH13] 1. 34E+0]
Np 2.90E+02| 2.21E-01) 8. [9E+09| 6.30B-03| 8. 36B+01| 6.38E-02( 2. 36E+08| I.8IB-03| I.42E+01| 1.00E-02 4 D2E+08{ 3. D9E-04
An 3.50E+01| 1. 20B+02| 4.45B+12| 3,98B400[ 1.01E+01| 3.47E+01| 1. 28B+12| 1.15B400{ 1.71E+00| 5.90B+00| 2.18E#11] 1. 95E-01
Cn 5. 00E-03| 4, 8884001 1. 8IB+I1] 1. 79B-01} 1.44B-03! 1. 41B+00{ 5.20B+10| 5. 17B-02| 2. 45E-04| 2. 30B-01| 8 85B:08] 8. 79-03
PPN BY |3 4EEY06] 2. 4OBF04] 9. 22BFI4| 2. 77E+02| 9. 9SEYO5| 7. [OE¥03| 2. 66B+i4] 17 98ETO1| 1. 6ORT05| 1, 226503] 4 B2RF13] 1 365401
Kr [ 48E+02| 8. 17Et03| L. [TETL4| 4. TGEFO0[ 4. 2TEY01| O. [4E+02] 3. 38E+13| 1.37EF00| 7. 35E+00] 1. 558402 5. T5EFLZ 2 83E-01

Xe 2. 52E+03| 5. 36E-12| 1. 98B-01| 9. 83E~15| 7,27E+02| 1.56B-12] 5 72R-02| 2.83B-15| 1. 24E+02| 2.638-13| 0.73E-03 4. 82E-16
A AgE| 2. 6TE103] 3. 1TE+03] [, 17E+14] 4. T5B¥00|_7. 69EF02] 0. 14E¥0Z] 3. 38ET3] 1. 37BF00| 1. 31E+02| 1.558+02] 5. T5EF1Z 3. 39501
Av% | 2. 136102 2, 68E-02| 9. 93E+08{ 1. 24B-05| 6. 12E¥01{ 7. 74E-03| 2. B6E+08| 3. 58E-06| 1. 04B+0L| 1. 328-03] 4 87E407T G 00B=07
F[ Mo L. 7GEX03[ 0. 00EF00 0. 00E+00| "0.0DOEF00| 5.07E+02| 0.00EF00| 0. 00EH00[ 0. 00EY00} 8.GIBOL[ 0.00BF00| 0. 00E+00 0, 00EF00
Tc | 4.67E+02| 7.92B+00| 2.93E+11| 3.97E-03| 1.35E+02| 2.28E+00| §.45E+10| I.14B-03| 2.20B+01| 3.88E-01| 1. 44E+10 1. 958-04

Ru . 40E+03| 4.36E+04| 1.61E+15| 2,60B+00| 4.03B+02| 1.26E+04| 4.65E+14| 7,48B-01] 6. 86E+01| 2. 14B+03| 7.99E413 1. 27E-01

Rh 4.80E+02( 4. 36E+04| 1. GIEF15| 4. I9E+02| 1, 38E+02| 1.26B+04| 4.65E+14| 1, 21B+02| 2.35B+0t| 2. 14E403| 7.92E+13 2. 05E461

Pd 1. 08E+03| 1. 03E~01| 3. 82E+09| 6.12B~D6 3. {2E+02| 2. 98E-02| 1. 10B+08| 1.78E-06| 5.31E+01| 5.068-03| L 87E+08 3. O0E-0]
EIGIRAT | 5. 19E+03] 8. T3EF04| 3, 23B+15] 4. 21B+02| 1. 50B+03| 2. 5IET04] 9. 31R+14] [. JIEF02| 2. GAEH08] 4, 288303] 1 S8EFI4 2. 06RH0
S 3.03B+02] 2.3GE+04| 8 7IEFT4| 2.7T3EB+01| 8. T4B¥01| 6. 79ET03| 2. GIEF14] 7.88E+H00| 1. 40B+01| 1. 15EF03] 4. 2TEFI3 1 34BF00

Cs 2. 11E+03| 6, 93B+04| 2, 20B+16| 1. 21E+02) 6. 0TE+02| 1. 7IE+04| 6.33B+14| 3.49R+01| 1. 03E+02| 2 01E+03| 1 08E+i4 5. §4E+O0
_Sr/CsAf|_ 2. 41E+03] 8. 20E+041 3 OTE+15] (. 48E+02| 6. 94E+02| 2. JOE+04| 8, B4BTI4| 4, 98B401| 1. 18E+02] 4 O6EF03| 1. GOBtIA 7 28ET00
il | '8 65E+03] 2. 08ET05| 7. TOE+I5| 6. 04E+02{ 2. 4DR+03| 6. 00E+04| 2. S98+(5| 1. 74B403| 4. 24E+02| 1 02B+04| 3. 8B4 % iit0]
FPAAE] 1.91E+041 3. 82B+061 [. 4IE+TG] 1, (BE¥03( b, HIEFOS[ I, [0RT05| 4. 07E+15] 3. 40F+02| 0. 38E+03] 1. 878104 6. 92EEiZ 5 T7RTOI

0G60-86 OT¥8NL ONd



$%2.1.2-5
1 B0 omE

J7 (Core) #4%
BhAM7 379 (A-Bla) AL ¢ 157 47 kghM/d B
TEHWT 349b (R-Bla) #REL : 132, 07 kgHM/d_

1 H S D QUIRENIT 3R T 2 68 IS IRE O 45k

0 210. 46 kgHM/d

1.0 MTHM 70 DHEK [g]

WERUL S RETE

Corelh¥] A-BlaiR®l | R-BlaBREl | CorelABl A-Blafi¥l | R-BIalREl |
U 6. 39E+05 9. 19E+05 9. 60E+05 I. 34E+05 1. 45E+05] 1. 27TE+05
Pu 1. 84E+05 6. 186404 3. 42E+04 3. 86E+04 9. T3E+03| 4. 52B+03
Np 9. 24E+02 1. 40E+02| 8. 36E+01 . I0E+02] 2. 20B+0L| 1. 10R+01
Am 8. 11E+03 6. 52E+01) = 1.01E+01| 1. 71E+03| 1. 03E+01| 1. 33E+00]
Cm 8. 26E+02 4. 59E-02 1. 44E-03 1. T4E+02 1. 22E-03 . 91B-04
T3V &t 8. 32E+05 9. 81E+05 9. 95E+05 1. 75E405 1. 54E4+05 1. 31E+05]
Kr I. 1IEH03| . 1. 47E+02] — 4. 27E401 2. 34E+02] - 2. 32B+01]" 5. 63E+00
e 2. 14E+04 2. 48E+03] 7. 27B+02 4, 50E+03 3. 91E+02 9. 60E+01
/A 2. 25E+04 2. 63E+03 1. 69E+02 4. T3E403 4, 14E+02 1. 02B+02] -
EE 3 1. 58E+03 2. 03E+02 6. 128401 3. 32E+02 3. 20E+01 8. 08E+00
Mo 1. 45E+04 1. T4B+03| 5. 07TE+02 3. 06E+03 2. TSE402[: 6. 69E+01
Te 3. 61E+03 4. 49E402{ 1. 35E+02 7. 59E+02 7. 06E+01[ . 1. 78E+01
Ru - 1. 38E+04 1. 56E+03 4, 03E+02 2. 91E+03 2. 46E+02) . 5. 33E+01
Rh 3. 96E+03 4, 89E402 1. 38E+02] 8. 338402 7. TO0E+01 1. 83E4+01
Pd 1. 23E+04 1, 20E+03 3. 12E+02 2. 60E+03 1. 89E+02 4. 13E+01
E & 1&at 4. 33E+04 5. 45E+03 1. 60E+03 1. 02E+04 8. 58E+02 1. 98E+02
Sr 2. 08E+03 2. T9E+02 8. T4E+01 4. 3TE+02 4, 39E+01 1. 15E401
Cs 1. T3E+)4 2. 03E+03 6. 0TE+02 3. 64E+03 3. 20E+02 8. 01E+01
Sr/Csit I. 94E+04 2. 31E+03 6. 94E+02 4. 08E+03 3. 64E+02 9. 17E+01
T DAl 1. 19E+04 8. 62E+03 2. 49E+03 1. 51E+04 1. 36E+03 3. 298402
F P&E 1. G4E+05 1. 92B+04 9. 51E+03 3. 44E4+04 3. 02E+03 1. 28E+02

0S0-86 OTV8NL ONd



#%2.1.2-6

1 HYS =000 E

27 (Core) #R¥

il mE7 559 (A-Bla) #El :
B’HMI 379 (R-Bla) #k#} -

1 H 72 D QNIRRT IS TS 5 A B RE 0k i

: 210. 46 kgHM/d

157. 47 kgHM/d
132. 07 kehM/d

1.0 MTEM %/ 0 QIHAE [Bq) 1 HS0 OBINGE (Ba/HT

Coreff¥l | A~Blakill | R-Blalh¥l | Core#&BL [ A-Bla¥REl | R-BlalRRl
U 9. 69E+1! 3. 51E+10 1. 69E+10 2. 04B+11 5. 53E+09 2. 23E+09
Pu 3. 93E+16 1. 10E+15 2. 65E+14 8. 28E+15 . T3E+14 3. 49E+13
Np 2. 41E+13 1. 41E408 2. 36E+09 0. 08E+12 1. 1TE+09 3. 12B+08
Am 1. 52E+14 8. 31E+12 1. 28E+12 1. 58E+14 1. 31E+12 1. T0E+11
Cm 2. 52E+15 1. 53E+11 5. 20E+10 5. 31E+14 1. 19E+11 6. 87TE+09
THE-t &t 4. 26E+16 . 11E+16 2. 66E+14 8. 97E+15 1. 75E+14 3. 51E+13
Kr 8. 33E+14 1. 06E+14 3. 38E+13 1. 75E+14 1. 6TE+13 4. 47E+12
Xe 1. 198402 6. 87E-01 b, T2E-02 2. 50E+01 1. 08B-01 1. 55E-03
5 H A&t 8. 33E+14 1. 06E+14 3. 38E+13 1. T5E+14 1. 67TE+13 4. 47TE+12
ElE 3 1. 52E+09 9. 64E+08 2. 86E+08 1. 58E+09 1, 50E+08 3. T8E+07
F Mo 0. 00E+00 0. 00E+00 0. 00E+00 0. 0OE+00 0. 00E+00 0. 00E+00
Tc 2. 27B+12 2. 81E+11 8. 45E+10 4. T8E+11 4, 43E410 1. 12E+10
P Ru 1. 32E+16 1, 26E+15 4. 65E+14 2. TTE+1% 1. 98E+14 6. 15E+13
Rh 1. 32E+16 1. 26E41% 4. 65B+14 2. TTE+15 1. 98E+14 6. [5E+13
Pd 4. 08E+10 4. 12E+09 1. LOE+09 8. b9E+09 6. 48E+08 1. 46E+08
A& &R 2. 63E+16 2, H1Et1S 9. 31E+14 b. b4E+15 3. 95E+14 1, 23E+14
Sr 5 95E+16(. 7. 95E+14 2. 51E+i4 1. 25B+16 1. 25B+14 3. 32B+13
Cs 2. 47E+16 2. 33Et15 6. 33B+14 9. 20E+15 3. 66E+14 8. 36E+13
Sr/Cs§ 3. 07E+16 3. 12E+15 8. 84E+14 6. 45E+15 4. 92E+14 1. 1TE+14
Db 9. 08E+16 6. 10E+15 2. 22E+15 1. 07TE+16 9, 60E+14 2. 93E+14
F P &4t . 09E+17 1. I18E+16 4. 07E+15 2. 29E+16 1. 86E+15 5. 37E+14

090-86 0T¥8NL ONd



§%2.1.2-7
1HYDouNmE

1 B¥7D ORI M D4 AR RE OSEaE
37 (Core) #eh

WUJ‘I‘U F7r9b (A-Bla) %} -
TEHRT 3759 (R-Bla) BR% -

: 210. 46 kelM/d

157. 47 kgHM/d
132. 07 keHM/d

1. 0 MTHM 3%7= 0 OFEEE (V] 1 BB oFuE WH]
CoreRBI | A-BlafRBl | R-BIalAET | CorelkBt | A-Blalih R-BlaREl |
U 1. 10B-01 L. 02B-02] ~ 8.97B-03] 2. 31E-02] L 60E~03] _ L 18E-03]
Pu 2. 82E+03| 1. 66E+02] 7. 86E+01 5. 94E+02| 2. 61E+01 1. 04E401
Np I 6IEY00/ 8. 27E-03|  1.81B-03|  3.38E-01| 5. 15B-04| 2. 40F-04
Am 5. 60E+02| 7. 37E+00{ 1. 15B400 [. 18B+02| 1. 16B+00| 1. 51E-01
Cm 2. 41E103]  7.46E-01] 5 17B-02| 5 06E+02| 1. 17E~01| 6. 83603
FHF-F BF 5. T9E+03]__ 1. 74E+02] 7. 98E+01 1. 22E103] 2. T4E¥01 1. 056401
Kr 3. 37E+01]  4.29E%00| 1. 37E+00f 7. [OEY00| 6 75B—01 1. 81E-01
Xe 5.88B-12|  3.40B-14| 2 83E-15 [ 24B-12] 5. 35B-15| 3. 74E-16
75 7 ARF 3. 3TE+01] 4. 29E¥00] L. 37EF00] 7. 10E400] 6. 75E~01] 1. BIE-0]
EE: 9. 41E-05] 1. 19E-05]  3.58E-0§ 1. 98E-05] 1 88F—06] 4. 735-07
F[ Mo 0. 00E+00] 0. OE+00] ~ 0.00EH00[ 0. 00BF00] 0. 00EF00| 0. 00EF00
Te 3.08E-02)  3.81E-03|  1.14E-03]  6.47E-03|  6.00E-04| 1. 51F-04
P! Ru 2. 11EH01) 2. 02B400|  7.48B-01f  4.45E+00|  3.18E-01] 9. §8F-02
Rh 3. 41E+03) 3. 25E+02| L. 21E+02] 7. 18E402] 5. [2E40] 1. 59E+01
Pd 6. 54E-05| 6. 59E-06] 1. 76E-08 [.38E-05] 1. 04B-06] 2. 33E-07
E&ikat 3. 43B+03[ 3 27E402] 1. 21E+02] 7. 29R%02| 5 16ETO01 L. 6OE+01
Sr L. 87E+02) 2. 50B+01] 7. 88EF00 3. 93E+01]  3.93B+00| 1 04R+00
Cs 2. T4E+03] 1. 75B402| 3. 49E40] 5. 78B+02| 2. 75BH01] 4. §1E+00
Sr/Csat 2. 93E+03] 2. 00E403] 4. 28E+01 6. L1TET02] 3. 14E+01] 5. 65E+00
£ Dl 4. 48E+03] 5. 0TE+02 — 1. T4B+02] 9. 43B+02] 7. 90R+01] 2 SOR+01
F P&&f L. 09E+04] L 04E+03] 3, 40BH02] 2. 29FF03[ 1. 64RH03] 4. 48EF01

0G0-86 OI¥8NL ONd



PNC TN8410 98-050

#2211 BB

HESE BN |y—21 |F-22 |5—23 |r—z4 [Fr—=xs
D coBEEETRE U ke/d 134.60 13400 ~ 134.00 134.00 134.00
Pu ke/d 38.60 38.60 38.60 38.60 38.60
&t keid 172.60 172.60 172.60 172.60 172.60
@ ABBAEISINETR |U kg/d 145.00 145.00 145.00 145.00 145.00
Pu lkg/d 9.73 9.73 9.73 9.73 9.73
45t kegfd 154.73 154.73 154.73 154.73 154.73
@ RefEyws |u kg/d 127.00 127.60 127.00 127.00 127.00
Pu ke/d 45| 4.52 452 452 " 4.52
&5 kpfd 131.52 131.52 131.52 131,52 131.52
@ WEAmE BRigE N 7.79 7.79 779 8.15 8.15
%y L 1449.67)  1449.67|  1449.67]  1017.66]  1017.66
© EIFEHENE (RB) [HREE N 6.94 6.94
HE Lid 432.65 432.65
® B U kg/d 406.00 406.00 406.00 306.60 306.60
Pu kg/d 52.85 52.85 52.85 183.60 183.60
&5t kg/d 458.85 458.85 458,85 490.20 450.20
UiREE /L 265.45 265.45 265.45 255.71 255.71
PulRlE gL 34.55 34.55 34.55 4429 44,29
BRiREE N 3.00 3.00 3.00 3.00 3.00
i L/d 1529.50]  1520.50f  1529.50] 109110  1091.10
@ BRERB) U ka/d 127.00 127.00
Pu kg/d 452 4.52
S5t ke/d 131.52 131.52
UiBes g/l 289.69 289.69
PulfE gL 10.31 10.31
--7=35: N 3.00 3.00
Filh iy LA 438.40 438.40
N EigRE N 3.00 3.00 3.00 3.00 3.00
R Lid 109.25 109.25 109.25 109.25]  77.94
@ #&BHE (RB) jMRRERE (N 3.00
iRy Lid 3131
© HEE U |kesd 406.00 406.00 406.00 433.60 306.60
Pu kg/d 52.85 52.85 52.85 188.12 183.60
48 kg/d 458.85 458.85 458.85 621.72 490,20/
UiRAF g/l 247,75 247.75 247.75 247.75 217.38
PuilBBE gL 3225 3225 32.25 32.25 62.62
ik N 3.00 3.00 3.00 3.00 3.00
b4 Lid 1638.75]  1638.75]  1638.75] 1638750  1169.04
@ HEHERD) U kg/d 127.00
Pu kg/d 452
oy kg/d 131.52
UBEE 2/L 289.69
PuilBf gL 10.31
Beikels N 3.00}
e LA 469.71
Q@ AR TS RE N 3.00 3.00 3.00 3.00 3.00
it Lid 60.69 60.69 60.69 60.69 60.69
@ B U kg/d 406.00 406.00 406.00 433.60 433,60
Pu kg/d 52.85 52.85 52.85 188.12 188.12
& kg/d 458.85 458.85 458 85 621.72 621.72
UBEE g/l 238.90 238.90 238,90 238.90 238.90
PuiBE (gL 31.10 3110 3L10 3110 31.10
2735 N 3.00 3.00 3.00 3.00 3.00
AN Lid 1699.44]  1699.44|  1692.44]  1699.44]  1699.44




PNC TN8410 98-050

£222-1 BHROBMHIPERE

an PuEfLEE ARG ) B '
R Pu/(U+Pu) (keff=0.94) L
100wt% Eff 18.6cm
R 25wt% HE 223cm
10w1% BEfE 26.8cm
25wt% #E 9.8cm
R
10wt% WE  12.7cm
25wt% #®E 5.5cm e S P
10wt #E  7.0cm lmul‘_@mﬁ:@kﬁﬁﬂo
2222 BWHEMOXF - EMAE oMM EIEE
PuETLE R HIRRE Bz
Pu/(U+Pu) (keff=0.94)
25wit% BEE 18.5cm
10wt% EXE 39.2cm




PNC TN8410 98-050

$2223 BMEr— AOBEEOTKE (BEHE) O+t

' 1 BRI
TR — : . .
WEBE : HAB | AL TR HE REE
keUtPu/d | (mp) : (mm) | kgUtPu/d: (om) (mm3
PRI | 3273 900 | §70 131.5 900 §70
r—2ZA 458.8 | 1,210 | 980
r—2B 458.8 | 1,200 i 980
r—2RC 458.8 © 1210 | 980
5 —2D 458.8 | 1,210 | 980
4 —RE 458.8 i 1,210 | 980
r—RF 458.8 | 1,210 i 980
r—2RG 458.8 | 1,210 | 980
r—ZH 458.8 i 1,210 i 980
F=A1. | 813 0 900 | 670 131.5 | 430 200
=23 1726 | 530 i 300 | 2863 . 800 570
r—RK 327. 3 500 i 670 131. 5 430 200
r—2ZL 172.6 | 530 | 300 | 286.3 | 800 570




PNC TN8410 98-050

#2451 Br—-AohEgs

EHE Btk ey EiEtE
WEMY | R - % | EEl Tett SEdEtE
r—21 O A O
r—22 © O ©
-3 |EA% O A O EES
r—24 A A A
r—25 X A X




PNC TN8410 98-050

T—2A1 (78R S k)

O+ @l ® 1 HRHEN
| Bt || B0 Lol iR PR || wa -] wmuen ] wek

e

F—22 (il 75>y b RN
LR BB > @l ®

EE B e SRS

7" 74y VAL BTN

@ mEusE O
B - R |
B

A3 (R REER)

D+ @l ® J, W, mEEEE (@
| #isis [ BB E Y RbREE o] o nirle] wm -] amaen |- den @ - ata|
SRS

-4 (fﬁﬁﬁﬁiﬁ’-‘)

@

mfmﬂayym?H wen | l O weuzn \®
EES &y 4 wmmusy |- #an B - gtE |
7 7/’)‘7}#%“}5333%& BRSO [Gextae]

7—A5 (BEHES)

®
e 9 @ 9
FURERNER L B8 Ll amase |- mEn

7 wh%ﬂmw%H s |-—| aRusE |- ten

X2.13-1 Tr—AnT7Tay s 7u—[H



PNC TN8410 98-050

1.000 [~ ; _
_ I@?EP%T%‘I _
0.975

H 0.950 / :

0.939F

SR

0.925

—&— (U+Pu)=100g/ ¢
—8— (U+Pu}=150g/ ¢
—— (U+Pu)=200g/ ¢ iy
—6— (U+Pu)=250g/ ¢
—o— (U+Pu)=300g/ ¢ §

1 ] 1 1 F L L 1 L] F ] L L I

0.900
17.5 18.0 18.5 13.0 19.5 20.0 20.5

HEERZE (cm)

E222-1 ERMAFHOEFRTEER (PuEILE100wt%)



PNC TN8410 98-050

AP

1.000

0.990

0.980

0.970

0.960

0.950

0.940

0.930

0.920

0.910

0.900

IR F &
¢
/ 5\&\@
e
50 100 150 200 250 300

PuitiE (g/¢)

350

(2.2.2-2 EEMEOBEREEREE PuELE100wt% FHEEZ18.9cm)



PNC TN8410 98-050

1.050

[

1.000

0.950

SN

0.939

0.800

L 1

—o— (U+Pu)=200g/ ¢
—o— (U+Pu)=300g/ ¢
—&— (U+Pu)=350g/ ¢
—8— (UJ+Pu)=400g/ ¢
—0— (U+Pu)=500p/ ¢
—F— (U+Pu)=600g/ ¢

0.850 =
20.0

21.0

X2.2.2-3

HEER (cm)

25.0 26.0

ERAFOBASTERE (PuBILE25wt%)

27.0



PNC TN8410 98-050
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3. EFEETRORET
3.1 BREGEHORE
3.1.1 Bamwell BALHE T 38

Bamwell AL TH 1111997412 B E52RE L 727%, R EIC B 2 REE AR EMRE - Oksls &
D, BEINDL L L FRDBEOEERIR LSRR, TOTHEIE, EROLWREHERE % MES 2
LOIRET ST B, REMREERIISGWIHEHME SR T3, K3.1.1-1i2 Bamwell AT 20> 7 1 —
YohME, RNNC 7O~V P EDORECBY AP S BRERYESEE (SEEEE) T o
DRPS, ELRIEILREREEROLBREFLLI2UTRT, Iho O, BEHEEETS 54,
Zr/No & FRu/RhIZ 2 W THlIH SR BLAL (2 IEBEATHI D R BEA R ES W T 5,

3.1.2 RigEAAE TS

FiEFMETE (LUTTRP) &, LWREREZ BT 2 T THE, “OTHTIE, HBRETE &5
TR 4 DHHT A 2 L THER SR T3, Yananab[2]id, TRPIZH 1T BRulkUZe i Jeblin L5
EEHE LTS, EB3.12-1KRuE U Z D TIPS %, B3.1.2-200 B9l TR 1235 2 B e il % 571,
CNOLDOER, TROEFELZFHEL LDEV DS 5%, Banwell BARTBOHEMEE LET 2 &K
SLBRERESB LN TS,

3.1.3 SAPEALE T
SAPMarcoule) BMLE T3, FBREAE ZMHETA-0IIBR AN, H3.13- 1 0TED T — 3 —
FeRY. TRPEMRIC, TOIHIE, HBPRTEESETRESN 4 OMEY A LTHEREh TS,
< O LHT1979~19831TPhenix DFBRAAE & BALE L -0, MSRAERY (Zr, Nd, RuRhR U4 g3
) OBREBEOERE (FHE) FIRBCRESNTVS[I), £3.1.3-11I 2 0WREME SR+, FBRE
BLELWRBE OB WIS DS 0D, SAPEAE THROBREREOERKER, THEAETEDE ALY
BRAEETH D,

3.1.4 OTLRE

BAER T — CAGR (HEFERER) LBHREERLEATERL 7, HEEAI TS/ R KR
fii (OTL) 251754 v FRRTHE, LWREARBE LAV TESEHMBTRORBRI T b, Ml
ELTEABIFS LI SRUNRNVASS A (FE25m) BEASNS, 70— —F (€3.1.4-1~F
3.14-3) BARIFELRBTIRO 70— 3EKRE L, BROSHOSH STELEZBELARBTIRE L,
FERBRLVIBTITbR, RROERIAMIATRAME, ERARBRTERORLEIFA 0 €:353
- HE) ORuRUEFPOBRERBES £3.1.4-112, UBEY 1 2 V281 5Py, Np, Ruk EFPO [if
REIEZER3.1.4-210, PulFEY 1 7 VICBI 3Ry, CsRUCeD B R @Bl % %3.1.43137F,

IHLDGERTEREVO, URRY 1 7 VOBTHOEESY, PuRUNpOBREHRRICEE: RITT
:. 2: T'EF)ZDQ

3.1.5 BurochemicEHALEE T2

EurochemicFHLEE T 55131974 % TEE SN -FRETETH 5, 196719684221 CTRUH OMTRER B
DELEFTORIBOFPOEEIZ DV THEEATVA[5], #3151 2O EHoSIUiE TRED
Zr,Ru, « ZEE T BB OV TOREREMEL, $77, 31520 H2R UE3UHEY 4 7 LDOZr, R,
NpR UPuDBRRBHEX T, 28, FPOHEURSEBBUOER TS 5,

3.1.6 La Hargue BALER T35

La Hargue PR TH51213, UP2RUUPID2DNBEAE TS ¥ M h'dh 5, UP2I31966% 125885 % BARE L,
LWRERE-CPBRIAEER 4 R H O FLE 247\, 19944F 1T IIBEE N 285 L7, —F, UP3I31989%F 17
EERERIE L7 UPBCBT 2 RIE RO BHER UEEE % %3.1.6- 1T T 6l
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317 28
BLOMEOBREFILTUCE LD, RECHIROLHE 19170 % EERFLL TS
#, EEAEHR CRBENCEESENRL L I LI EE L %ok, 272, ZoBEODEE
Xk LT IR T,
(NFEEEFR, [HNBLEL RS HEEYEROLET2] BT fLEIZBVST, B TSR
Fitt(1984), p59
[2] H.Yamana, et. al., "Result of '®Ru and 7 Decontamination Studies in the Co-decontamination Cycle of the
Tokai Reprocessing Plant", ISEC'90 (1990)p657-662.
[3]1 M.M.Charvillat, et. al.,"A Five Years Experience of Pulse Columns Extraction Cycles for the Reprocessing of
Fast Breeder Reactor Fuels at the Marcoule Pilot Plant(SAP)", EXTRACTION'84 ( 1984)p1-17
4 ZEETEM, [FRERZOTAMLIE, B, 55, B B R RO BIE I B
SFPOEHE | INFS R-91-002 (1991)
(3] C.J.Joseph, et.al.,"The Reprocessing Campaings for Highly Enriched Uranium During 1967 and 1968 at
Eurochemic," ETR-238, Sept.1969
(6] D.Alexandre, et. al., "Operational Performance of the Reprocessing Plants of COGEMA La Hargue Site,"
RECOD'94 (1994)
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#£3.1.1-1 Bamwell BRETIEOWSM IR ERMESEE (FsHETH)
Barnwell EBTH OB FPESUERDERE (BRHHEEE)
BHRET | scnsgs AT 2 h-m PG APy a-2Fd T | EESHEUERY
(R10.11) B 5w kg Mp Citt
3A HAF & 1650 1150 5980 .
3B HSR 12.2 9.6 24. 6
3 HAF 1660 1160 6010
5 HAW 1650 1150 5920
6 HAP 16. 4 15. 4 34. 6
8 HSP 4. 16 5. 82 10.0
9 POR 0.0128 0.0175 0. 0303
11 1BU 1.61 2.32 4,00
13 1CW 0. 805 1.16 2.00
14 1CU 0. 805 1.16 2.00
24 2ERIE 1.93E-4 1.06 E-3 1.26E-3
27 Uzg 4.80E-5 3.37E-5 9. 68E -5
34 2 AW 2. 53 3.47 6. 00
35 2 AP 0.0252 0.0348 0. 0602
37 2 BW 0.0127 0.0174 0.0301
38 2 BP 0.0127 0.0174 0. 0301
42 3AW 0.0126 0.0173 0. 0299
43 3 AP 1.26E-4 1.74E ~4 3.01E-4
45 3 BW 6.30E-5 8. 70E-5 1.50E-4
47, 55 | 3BP, 3PC 6.30E-5 8. 70E-5 1.50E -4
mBvs v lg #p pli
27 Usd 0. 048 0.034 0. 097
Fab=va lg Hy pCi
35 2 AP 2460 3400 5880
38 2 BP 1280 1750 3030 -
43 3 AP 12.8 17.7 30.7
47, 55 |3BP, 3PC 6.4 8.8 15.2

' ¥ — x4 Buckham [B21] % ¥ Murbach [M 10] 25 & - fc.

141

HHM 0B CRETACRES Y v 208 kg/h #ETRE IV
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#3.1.1-2  Bamwell BAETIRIC 517 55 2L 5l OB He % (etiEsctE)

;|H Lk Ru/Rh Zr /Nb FP Total

HAQGE LN 3/6 101.2 75.7 173.7

E%‘% HS# 6/8 3.9 2.6 3.5

ﬁ_ﬁa 1B (8+9) /11 2.6 2.5 2.5

sy | 1C% 11/14 2.0 2.0 2.0
Total(U) 3/14 2.1x103 1.0x 103 3.0x103

U#s2
- *fﬂ, 2D&2E 14/24 42x%103 1.1x103 1.6 103
3/24 8.6% 106 1.1X 106 4.83%106
I )

3/27 3.5%107 3.4%107 62107




DECONTAMINATION FACTORS (average results durin

$+3.1.3-1 SAP FLELTIHIC BT 2 & T DR UG

{activities in mCi.1-1)

g high activity feed extraction)

Feed Sortie FD Sortie U FOU Sortie Pu FD Pu Sortie U FOu FDrPu FD U
€€ bstcycle|ld cycle| 2d cycie [2d cycle |24 cycle [2d cycle | 3d cycle | 3¢ cycle] total |total
U 118,2 51 30 ¢5.10-3 40
Pu 27,8 12 5.10-6 14 < 10-7
%5r 2000 0,1 |6.103 <o > 600 6.10-3 20 - 1,2.105
b 800 0,05 |5.103 |2.10-4 150 | 6.10"3 10 - 5.108.
1062, . rh{ 24000 0,66 {1,1.10% 2,4.10°3 | 160 | 0,01 80 5,101 6 8,8.105] 1.05. 10’
125y, 2000 - - - -
134c¢ 7300 - - - -
137:c 128000 - - - ]
1444 prl 170000 - . - -
BroTAL | 235000 0,85 (8,6.10% §,7.10-3 180 0,022 45 5.1074 6 3,9.106| 9,3.107

050-86 OTV8NL ONd
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£3.14-1 B1¥ A7 VOFPEOREIEH (OTLHER)

—
106R 1600~2000
2T NIHLT '
£FP 15000~ 18000
106Ry 860~920
TV A LT
2Fp 7800~8300

#3.1.4-2 UFEY 1 7 VOFPEQREAZE (OTLRER)

FW%¢wmﬁﬁcllFW%¢N%ﬂmG"

Runl Run2 Run3 Rund
e |
—— IR & HAN +
o, f- LT RN
EILHY L e 35y eIy bb 55y
Pu - > 67 1.6 1.9
Np 9 5 > 84 >72
106Ry 50 > 120 . .
£FP J 130 > 300 - -
B T HAN + HAN + 97HR & HAN +
A3 VAV bh 7y |4 P 4 N D]
Pu > 47 > 88 >4] > 62
Np > 130 >33 >78 > 62
106Ry 41 16 - -
£FP 41 16 . -
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$3.1.4-3 PulEY A 7 L OFPEDBREMEE (OTLRER)

" 106y 137¢s 144Ce
B i 34 | >1500 >130
Runl FPIEELR 20 > 1.4 >7.6
&5 68 - -
i1 1 28 ‘l 31 >180 120
Run2 FPiR&ER 1.9 - >5.7
it 59 - -

R3.15-1 B1Y5 Y HETRICBTIFPOBREEH (Burochemic EALETH)

&
HAF/HAP 10~1000 10~90 60~ 170
HAF/HSP 500~8000 | 70~400 300~800
HAF/BXP | 500~8000 | 200~1000 | 1000~6000 | 800~3000
HAF/2AFU 2X105 1x104 5% 103 5% 104 50




$£3.1.5-2 EurochemicBLER T Iz B+ 3 FEEAN A 7V Ol dig

AYERAGE DECONTAHINATION FACTORS OBWTAINED DURING N.E.U, 1967 AND 1968 CAHPAIGN IN

Znd EXTRACTION CYCLE ANU SILICAGEL CULUMN.

N.E.U, 2nd EXTRACTION CYCLE RECYCLED EXTRACTION SILICAGEL COLUHN
cH 1
BAT ‘2 2 AF/ 2 up 2 B¢/ 2 B¥(rec.)| 2 WPlrec.)/ 2 up
|
2 47 URANTU Pu I Np-237 | 2r-95 | Ru-103 | Pu{ Np-23T7]Zr-95{Ru—103 Pu  |Np-237{Zr-95 [Ru-103
106 106 106
H.E.U. 1967
. NEN 0}
100-500 54 5 - 90 60 |1.5 1.3 | 0.5 12 1 13 11,34 2.3
. L]
600-1000 69 2.10° 2 2-3 2.10° {5:1 1 1 >1.5 0.0322.5 |2.10" 25
. 2 2 LR 3
10001400 38 8.10° | > 10 5.6 5.10 - - - - 0.3 |21 3.8.10 7
Rinsing 3.5 - _ _ - - _ - - - - - -
1st cvele
equipment
H.E.U. 1968
2 2
100-1600 99 J.0.10 . Jo 1.10 2.1 3o 10 1 38 16

®  In reeyclhing bateh 100-500, the Np flowsheetl of fipure 9 wvus used,
** Baleh JOU0-1400 lias not been recycled,
pat low DFP dus Lo crnss contleminnlinn vis vcﬁtillation syatem,
u

P Loy UPP due to Lraces Pu from previouvs LREU campaipgn.
u

060-86 OT7INL ONd



$3.1.6-1  La Hargue FRALIL T4 315 2 Bdef@ b as i » aeRME (up3)

Design values

T2 DF By Uranium : > 2 107 DF U : 2500

1 CUPu Plutonium : < 8 104 DF Pu : 1250

U-Pu separation < 10 pgPulkgU 1 mgPulkglU
T3 Uranium specifications
2CU DF Neptunium 100 - 250 By < 25 uCilkgU
. DF Plutonium : non-significant o (others than U) < 15 000 dpm/gU
3CU DF By 100 - 200
unused most < 2 uCifkgl

of the time

Plutonium specifications

T4 DF By 100 - 1 600 By < 8 uCijkgU
< 1 pCilgPu .
outlet 3 CPu

Design values

OWwWT DF By Residue rate : 1% Residue rate : 5%
By < 0,2 mCi/fl By < 18 mCilkgU
a = 2104 mCill o < 1072 mcCifl

060-86 OT¥8NIL ONd




F#3.1.7-1 BIARHAER RO T L »

Ulzxf+ ADF PolZ 3¢ ADF
B Rk BlHh4o0 | Uksa Utsm2 U Total Bl 4A 70 Pulf® | Pu Towl %

Ru | Bamwell 2,100 4,200 - 8.6E+6 . - . AR (BaHiEsm)
Hifl 7,600 220 4.1 7.0E+6 7,600 110% 44 35E+7 (1Y A 2 viddiidna
SAP 1.1E+4 160 6 1.1E+7 - 80 8.8E+5 |FBR¥AF
OTLAE% | 1.6E+3~2.0E+3| 50~>120 16~41 - 860~920 59~68 - AP - MR
Eurochemic | 5.0E+3~2.0E+4]  60~500 - . ‘ MTRIA 4

Zr | Bamwell 1.0E+3 1,100 - 11E+6 - - .

il 800 2.0E+3 >6 >1.0E+7 800 200X >200 | >3.0E+6
SAP 6.0E+3 > 600 - - - 20 1.2E+5
Eurochemic | 1.0E+4~2.0E+5 2~90 - - - - -

8 | Bamwell 3.0E+3 1,600 - 4.8E+6 - FP Total M1l
SAP 8.6E+4 180 6 9.36+7 - 45 3.9E+6
OTLAER | 1.5E+4~18E+d| 130~>300 16~41 . 7.8E+3~8.3E3 - -

Eurochemic 5.0E+4 - - - - - -
UP3 > 2.0E+5 100~200 . - 100~ 1,600 - KRMEOK LA LS

Pu |OTL:KER . 1.6~>67 >41 - - ] .

Eurochemie - 200~800 - - - - -

| UP3 <0.01mgPu/KgU non-significant - - > 8.0E4 -
Np |OTLERER - 5~>84 >33 . - - -
Eurochemic - 2~>10 - - - - -
UP3 - 100~250 . - - -

060-86 OT¥SNIL ONd
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Faad
U=190g/¢
ANO, 3 1M/t
Dituen Solvant —_—— j_ —_ Scruo
Huent 0% Tae TRG & Zr iniee | =N, 1M
J L {100%) _
] : | [Rla, 07~ 73]
e 3. {%
Raffinate _q?-)—-.--—--, 20,020, 4%
(HAW) T . S
Qilvent (2t~ ) 2352R11 (Extraczion) 252R11 (Serub)
Scrubber oaded Soivent!
[ Py Strip [ U Szrip
FRu& Zrmier | [HNG,=yomire {ANG, 0. 12%71

Lo

o __
Ay 146~-91%

[ L B .
z 1030 J=)Solven\. .
= - Regeneration

Preduct Stream ®f" _————
10 2nd Cycle 31‘{3:5.'9:_ -
L JU70% 253R10 (Scrip)

@ : Distribution of the inlet (Feed) to raffinate and loaded sqlvent

® : Distribution of the inlet (loaded sclvent) to product stream and salvent

X3.1.2-1 FEEBLBETIRICSITIRE CZr D TR 54

2nd Extraction

_U-Purification

Cycle Cycle Gross OF for U
Co-decontami- | Tor|Ru|z.2x102 | frel 4 | i [ru| 7.0x10°
nation Cycle U fzr|2.0%10° Ze| 3% Eolze] srox107
Ru|7.§X10°
2nd Extraction Pu-Purification
Zr [ 8.0%10% Cycle Cycle ! Gross DF for Pu
for|Rul1.1x10* | JRuf 44x10 | i [Ru| 3.5%10
Pu|Zr|2.0x10 Zr [52.0x10%| | [2Zr] »3.0x107

X3.1.2-2 K?ﬁﬁﬂﬁlb%miﬁﬁ%mtﬂlﬁf“@m&D“‘Zr@ﬁfﬁ%‘éﬁ:?ﬁ



COLLmEs 52,42 CELULE 29 1= CICLE | LILme y CELLULE 3
TR ]
g “ _-__—_T" [‘ L~—'] Nudi it SRy
]'"" - A [ S R ] e}
a \\\ J-‘ \\\ 3 [ i ) = I
= d P 1
& = Y Y i & Elibs !
=Y o Y G kY 5 ¢ '
— = \ d B = iy !
. \ - \ = w i
\\ \\ ]
e , (— el !
]
s ‘ H
i [T — :
L TS e TR B e 4
! 37 CICLL PUIBFICATION U] CLLLlLE
_ TR KT
| 77210 wiumns L,_’ IJ1 FrestLhLY S0 Aw) st
M ol oS TF el T
[ -4 H - =3 !
; \ | H ! 5 i 1
- \\ i P ! . \ B 1 : ERLLIALG Y
=] I L | £ ! £ j :
1 \ A P : £l R .
= Y b, . | ¥ ! B | t
\ Loy g . 1 ' N ! ]
f ! -~ - L. | 1 - : !
: : i | : yoL
Ry ———— ] — ' i 7
e Rt I AR B R ey ! it e i D T j """" 4 et ¥
L e T by
unch £ S4
3 CICLE PURFICAIIN Py daglee T
~* LLo0 MBI ag i, KORLNIE P i _{ T a
E=nnn IR Y=as 2 :
Ll Tt e, e - —— j e e —-J
l = == = [ HUTCHHE § 0L
™ t
\ i LN B
[UACVRIRALEY | \ : l () - - -
el [N ! SUE
1 . g 1 i
Bl A = i
- v } 1
A i H{[IPPN 1
L K ' 1 |
A)
— r ~ : Eiunnty Hobog Buuygidonn W Ty :
f = . sedigeg, Teadi daee \
[ . . '
[ LIy L_ﬂ_lf_—_u‘_____"___._.______:___‘ ___________________________ .......-.___.....-‘T.._....al

[3.1.3-1 SAPTHMHLTIBOHENS T 0 — 3 — |

050-86 OTVSNL INd



S AT

9.3 ¢/
U 154 of ¢

Pa 170/ ¢
HING 3. 0N

i Jiieels
~1

HHIEY

1512 /h
I0ATCP /n-¥7 4y

finsls
-2

HUIBLY:

15.7¢/h
J0%I0P /- Fi by

ARG

5.7 ¢ /N
J0ATOR /n-Frhy

U HHH

-

t

i
b

Lo

15.3¢ /M

i ! Yuron ikipay
| ——
! I (H 1 b2 e/ 0,04 2 /h
. : HinY 3. ON
3.8 2/ ! :
Bine 3. 0N ~
1 12 |3 |4 }— -
«-——{ iEIEN PuE L0
— b Y F0 4k 0.042 /b 0.142 /h
i %2 10 g/ ¢ Ak 0, 27N
| ARG 0. 5N
E
st : :
e lop2 (3 b s [6 |7 {8 |0 Jrofirfe—
3.8 ¢/ | ! U3 sy
Uitkgl e | I
ik 3. oM V|23 sk PR RGN ! 1.6 2/h
I I BiAE 0. 02N
f——r— : ; ———————————————— J
A E
stttk 0.18 0 /i '
30%T0P/n~ 74y tl2 (3 {4 ls)e |7 |8 |9 }mmsy
1.8 2/) f
Uidal e !
L 3. ON ‘ D5 Vil :
[-' |
N d
GHARP wiBiD)  GABLUE ) (WEIER T BER L)
RO
Bk
= 1 ~3 182 hS 4| Rk 3. Sen FLo il
3.8 2 /h Bef—1~4 HE 20 (AR
i UIB o/ ¢ TEWYY 5110
-1 Hink 3. 0N — Kilofn
' PUFDLBENGE | 2V bS5 (410 220/ | - FIINOTA
> S Ltk '
I T b = LR ER 1 260mI /18
{SLEpIED) R THIFH 0% 260ml /IR

[XI3.1.4-1 OTLkv l‘r:.?iilﬁﬁw)?n—l%] (147 0)

050-86 OT¥8NL ONd



HBEU BT FY U sE —
P13t 01 ik
TSN 0.342/h AiE. 0,282 /h
U 308 g/ ¢ 0.212/h U 361 o/ 2 0.21¢/h
1.20 ¢ /h Pu 10ma/ ¢ T8% 1.5 N 1,20 0 /h 1 Pu 10ma/ ¢ Fi§E 0.5 N
30%4TBP/n-Fihy IH4B% 2. 51N J04TBP/n-Fhy BB 1. 51N
i Np 0,07 nCi/ 2 r ‘Np 0,07 mCi/ 0
{ " A \! -Ia Y
112 |3 516 {7 8 |9 11e]11]12 S 11213 5016 |78 9 |10]11]12 -
| ]
| :
il St ! s B :
| I
i ———————————— - i ———————————— o
) : ) :
M FE) : i it (Hiha k) ! 390 b 4T
i ] |
l 1,490 /h | 1,492 /h
! WiBE 0. 02N ! FEE 0. 028
b i
l J
Claf3lafs |6 |1 [-- P12 |3 44 |5 1ts |7 -
| |
.!. _ ! .l. :
GEBEUEN) Ui i ([ERAA B (PHBE U imih) Uit (EREA W)
W2y o0 (D558 oG BIVAHN (U5 UEBE) o
R JbHi s miET

—> HKIADHE

-———r FiAOER

s/ Bkih a3
UsEndigE

Ekdf oz bD

1 2F% 260ml/ER
TEY 260ml/E%

[3.1.4-2 OTLh v FRRO 70— (U 4 » V)

0G0~86 0TV8NL ONd



THBE P v

14.12 /h

Pu 3.64 g/ ¢
BBk 4.3 N

A

5.9 ¢/h
304TBP /-7 b7

Uity
-2
FULEY
59 ¢/h
30%TBP/n-Frhs
(L1578

sEEnhae

4,1 ¢/h
It 1.5 N

e e e . A i e . . 3y e e e e s o]

v
[
|
1
|
I

.\l‘

=1 4.1 ¥ /h

i

[0

PHEE 1.5 N

(B

13.9¢2 /h

B

12.42 /h

— KIBDFEH
=+ FHAOHN

8554 5T

({ERFEHFWEN
h
I
i
i
!
¢ Wl
Puit
s 56 £/
—~3 4.0 9, 57g/ ¢
D% 0. 22N
4:\ |_}
|
|
¢ b Ak
Puidi
i 56 0/h
-2 NH,OH 9, 579/ ¢
[k 0. 22N
ai\ ‘_}
#
!
: Wl
Puill
il Lt 5.6 2/h
| MH;04 9. 519/ ¢
il 0. 22N
[N

(B4 P uiET)

X3.1.4-3 OTL. v MRBRO 70— (Pulfily A & 1)

[

higE AR HS L
¥ 3.5cm

& 25m (BHR)
Rt

3
{5)
AR 7990

050~-86 OT¥8NL ONd



PNC TN8410 98-050

3.2 EHETREOBE
3.2.1 BEtdft

ESBETE (RE~ M~ ~ERTEA~OLE) L onTREDBERLUPIDS B TEES )
L, TEOREHER, LECRERE, SEAE, LAERLEE BUERNEE, BRES Y ket
%o JMHTAEOFEIZIE, MMEE D — FMIXSETZ AV, U, Pud i EINkEE, FZAEP, 7 7 F =
FOBRERHREET S,

BETOFMRL LI 70 AL TOEYTHE,

(1) U/PudkEX 7 17+ X

O IRy - 5B, UME, UPuR
@ H#g: - T8, URKH
@ Kb - HE
(2) UPuZ EEEN 7 2 %
@ L% - S8, UBE, UPuki
® £ - S8, Uk
® EEg - 58
(OF-t/x 3: =B
OF:1°3:3
4) FOMOTaE R
Ukiriith 7o+ 2
@ 27 I THIBRREY 4 2 7O R

SEODAREL 2 s BEERUBFFEOMEZE F321- 1T T, RO ML MR TE I %
Y HBEOMEROARLTH ), BRE L2 5MECEN RSB -3 THERT 2 o el
720

st TAT DR VIERTIL, BREA2.0MTS 25 H321-1IRT & 9 102 OREE R TIEPuOSEE
BAMBEL BB &, URENEY (400g/L) 70BEIC L o TIHUSME L, BEHEESLEs T8
WhHHILLENL, BEECHRL, BRSREIM, URR200g/LYE LAEEEHHEHE Lz —F, SHT
BY60 B HEHEBRENSIMEE . 2O L FRYEORBICI I RS EEE52 2 & it
R (R IRY R EW%@E%EIJ‘%?MSM%E&%&%ﬁ‘@ﬁ&&ﬂﬁﬁbntﬂﬁ&wt&b, AR TH
TARLTSME CRURBE R T - B AT L L (2 0EET8 2 2HIIERSI1E, HI150L4dTH
%) o

HMEHTROT7U—- v — Mi, BFEOPUREX 7L 2 #A Y L, BEITET0%TBPh- F 577 ¥ & (55
L7z EHtar0RY, HEOHR, AROREKEZO 70— — MBOZTI S0 T, KON
TEREEEL L,

() BEREREERR R T s B RE S ImgLs TE->TE 5l 2 ~ 3B DA E L 2,

@) PuR ) T —ER I % 2 AHELE L vy,

(3) MHERER VR R ESEREOERILEZET 5,

(4) FPob B B8 L T 3,

(5) CHHFOWMEL, BEFOPUREX7 DL ADMES b L ICEERE L 0BG, L Bmd 2,

(6) BEREIR0.95L T 5, (L, LEELEOSEERIZ1.0ETE)

(7) BEEERIE—ESE LT 2,

SOT, FPEOREREN, LEOBFEREI SR TIZ 70— — N EHOREBERL L, FPEOR
FREE IO — MERICRIEXES 2 L3 L,

FHEFHE T~ FMIXSETAERA L7o72 0, MBS IS4 b SHYL 254, RO E0oBaeTh
ATREARIEKR E 23RV, MIXSETT, #AT2EIERS (WEE, U, Pu) 05 REROHAER L
LT, KKEMABPK & Hanford IAHRIRASBIR T & 2 4%, ARIEE THRKKEHER 2 BRT 3,

K&/ TREIZBIBCTPutBESM T 2R OBTH L L CIRHAN (B e FOX LT3 ) %
BRI 2, ZOLENDDL 6fliDSSMCBES N2 DET S, 72751, MIXSET Tt Z D Np®D3&E TR



PNC TN8410 98-050

ICHEHRTE vz, NFEHBrOEEY T2 L ET 2,

SIS SN Pudk BB TR~ T 2 B A M2 2 0B h D, = DPuDBEEILDBEIZND
begeffiic BB hs b0l T2,

TIRTRO L EHI00gHML—E LT 2. OB DRGRIEILE L 5 5 s, BEFRE~OH
ARUOWEIL30C, LEOADBERUEIBERZ N Zh130CEUTI0T E LCaET 5, wB, BR
ENHREARETSH Y, HREOTES 5V IZNBAEOYMEI L ADEZEVE = L & T35,



PNC TN8410 98-050

#¥3.2.1-1 EHEBEEEUMETE O MR
wERE (EHEL) | -EEirevsE{kEs%
FEH¥E fis 42.3 LM 33.9 LA
HEY, g/day g/l g/day g/l
U |4.06E+05| 4.00E+02| 1.58E+05] 1.94E+02
Pu |5.29E+04| 5.21E+01} 5.298+04| 6.50E+01
Np |1.43E+02{ 1.41E-01] 1.43E+02} 1.76E-01
Am | 1.72E+03| 1.69E+00] 1.72E+03| 2.11E+00
Cm | 1.74E+02| 1.71E-01] 1.74E+02| 2.14E-01
St | 4.93E+02| 4.86E-01| 4.93E+02] 6.06E-01
Zr | 2.65E+03] 2.61E+00| 2.65E+03| 3.26E+00
Tc | 8.48E+02| 8.35E-01| 8.48E+02] 1.04E+00
Ru {3.21E+03{ 3.16E+00{ 3.21E+03| 3.95E+00
Cs | 4.04E+03| 3.98E+00| 4.04E+03( 4.97E+00
THEE 2.00 M 5.90 M
AR TE 42.3 L/ 6.1 L/
5% 4.00 M-HNO3 0.00 M-HNO3
T G 84.6 L/ 40.00 L/
FHRE, g/day g/l g/day g/l
U | 4.06E+05| 2.00E+02] 1.58E+05| 1.65E+02
Pu {5.29E+04 2.61E+01| 5.29E+04] 5.51E+01
Np | 1.43E+02| 7.04E-02{ 1.43E+02| 1.49E-01
Am | 1.72E+03| 8.47E-01| 1.72E+03( 1.79E+00
Cm [ 1.74E+02| 8.57E-02]1.74E+02| 1.81E-01
= St | 4.93E+02 2.43E-01]| 4.93E+02} 5.14E-01
Zr {2.65E+03|.1.31E+00| 2.65E+03| 2.76E+00
Tc | 8.48E+02| 4.188-01] 8.48E+02| 8.83E-01
Ru |3.21E+03| 1.58E+00| 3.21E+03{ 3.34E+00
Cs [4.048+03| 1.99E+00| 4.04E+03] 4.21E+00
THEE 3.00 M-HNQ3 5.00 M-HNO3
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Distributlon Coafficient

0r -

1 =
B O Pu {1V)
X Pu (VI}
0 Pu (1)
0.1

.l f‘:\a\":’\m

(HNOs), M

Extraction of plutonium in the 111, TV, and V1 valency states
by 20% tributyl phosphate. (From McKay, H. A. C., and Woodgate,
P. R., The cxtraction of plutonium by tributy! phosphate. 1. UK. At.
Energy Res. Establishment Rep. AERE-C/R 994, Her Majesty’s Stationery
Office, London, England, {952. With permission.)
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+ PS5 20 L 58 20 L + & 20 L

PufEd 10 Ex
I &Y 4L
+ F SR 20 L

Ui 10 B |usfdms 10 & [U/pudidpds 12 B
I Y 41 R E 4L I 34 4 L
i 20 L 5% 20 L + 5 20 L

BIEE 3R | s%E 38 |EiE 3 B
I FHE 41 IXHE 4 L IXGE 41
k5L 20 L + b S E 20 L £ SER 20 L

BRMEGO%TBP) 240 L EHEMEG0%TBP) 140 L/h. FEMEGI%TBP) 220 Lh

B Gt E R 17.5 kg/h | AYEEEHA2*2 55.6 kg | THEEftE 4.66 kg/h

HANfHA S 4.46 kg/h |HANSES = - kgh|HANEHR = - kg/h

HYD##5 8 0.86 kg/h |HYDHSE - kgh |HYDHES = - kgh

AEAMEE - kg | BRMEE kgh | A4S kg/h

[NOx#t# 5 - ke/m INOxBt#ER - kg INOxBE#E & 64 kg/h

B S 105 L/ (it Be ik i 304 L |HHERR & 291 L/

| EE N i 12 L |SBBElneg 7 LA |G E 11 LA

*| WO F/INAWEE L S

LUBRGR R ORISR AN 20

#3.3.1-2  UPuER 7O L XA ORGLHR—%
FtER 2Bl - US| upuigp Total

UEHE | UPuili Uten ! UpulS
U - - - - - -
Pu 6.69E+17 - 1.01E+03 - 6.78E+20 -
Np 9.86E+07 | 2.15E+00 | 1.08E+00 | 1.38E+01 | 1.07E+08 | 2.96E+01
Am - 1.05E+17 - 5.19E+13 - 5.47E+30
Cm - 9.51E+17 - 3.54E+14 - 3.37E+32
Sr . 5.95E+26 - - - -
Zr 5.93E+27 | 1.26E+14 - 1.36E+13 - 1.71E+27
Tc LOSE+03 | 1.44E+00 | 1.26E+01 | 2.74E+01 | 136E+04 | 3.95E+01
Ru 1.59E+03 | 9.46E+01 | 6.57E+02 | 1.95E+01 | 1.05E+06 | 1.84E+03
Cs - 9.07E+22 - - - -
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& 1 2 3 4 5 6 7 8 9 10 1 12 13 14
HiEE Beaail | SHAWS | M| i | e | puryer PR | U/Puilsill | ST | i | uisi i | B | meEn

HE 8461h | 240Uh | 104.6Vh| 20Uk | 240h | 270Vh | I¥h | 2710h | 2000m | 200 vk 2000k | 2404k | 12¥a | 121
REE(T) 30 30 30 30 30 30 30 30 30 60 60 60
BEOM) 3.0 - 24 2.0 0.171 0.2 10 0427 | 0.0299 | 0.02 | 00554 |0.000413

Ulg/L) 200 - 1.46e-7 - 70.5 - - 24.2 432 - 518 | 8.92.7

Pu(g/L) 26.1 - 7.07¢-8 - 9.20 - - 8.15 | <le-10 - 1.01e-17 | <le-10

Np(g/L) | 7.04e-2 - 4.5le-2 - 5.17e-3 . - 4.68e-3 | 1.55¢-10 - 1.85e-10 | 1.57e-12
Am(g/L) | 8.47e-1 - 6.85e-1 - 1.29¢-18 - - 1.15e-18] 0 - 0 0
Cm(g/L) [ '8.57e2 - 6.93e-2 - 1.45¢-20 - - 129e-20) o - 0 0

Sr(z/L) 2.43e-1 - 1.97e-1 - 6.60e-29 - - 584229 0 - 0 0

Zr(p/L) 1.31e+0 - 1.06e-1 - 1.68¢-15 - - 1.49e-15 | 4.44e-29 - 5.72e29 | 0.00e+0

Te(@Ll) | 4.18e-1 - 2.30e-1 - 4.69%-2 - - 4.15e-2 | 9.42e-5 - 1.00e4 | 1.07e-5

Ru(g/L) | 1.58e+0 - 1.24e+0 - 1.62e-2 - - 2.3%-3 | 1.35e.2 - 2.5%4 | 1.3%-2

Cs(gl) | 1.99e+0 - 1.61e+0 - 3.54e-24 - - 3.14e-24] 0 . 0 0
HAN(g/L) - - - - - 1.65e+] - 1.54e41 - - - -
HYDGA) | - - - - - 3.20e+0 - 3.19¢+0 - - - -

B HAH | 30%TBP 30%TBP 30%TBP 30%TBP TV BEHE
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Sr - 1.30E+27 - - - -
Zr 1.53E427 | 2.75E+14 - 6.77E+14 - 1.86E+29
Tc 1.09E+01 { 4.51E+00 | 1.05E+01 | 1.94E+10 | 1.15E+02 | 8.75E+10
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RuiEE(z/L) | 4.70e-4 - 3.30e4 - 3.09e-4 0.0000764| - 9.02¢-7 10.0000135 4,00e-6
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Np 5.00E+00
Am 8.78E+22
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DR i 40Vh | 105Vh | 60V | 20Vh | 105Vh | 190Vh | 10V | S5yh_| 205uh | 105vh | 121h | 12um | 29um
InBE(C) 30 30 30 30 30 20 30 30 30 30 -
RERM) 5.0 . 3.6 1.5 0.12 0.02 0.2 10 039 | 4.568824 2.7
U(/L) 165 - 2127607 - 62.86 ) - - 10.75  [1.3153¢-18 75.1
Pu(g/L.) 55.1 - 1827607 - 20.99 - ) - 322 [2.2925e-10) 224.9
Np(g/L) | 1.49e-1 . 7.93e-2 - 1.14e.2 - - ] 5.8le-3 | 7.30e-6 4.06e-2
AmgL) | 1.79e+0 - 1.19+0 . 17724 - - - 398e4| 0 2.78e-23
Cm(glL) | 18le-1 - 1.21e-1 - 35726 - - . 1.83e-26| 0 1.28e-25
Sr(g/L) | 5.14e-) . 3.43e-1 : T04e-33| - ; - 1.66e33| 0 2.56e-32
Zr(g/L) | 2.76e+0 ; 1.84e+0 - 2.88e-19| - - ; 147e-19{ 0 1.03e-18
Te(e/ly | 8.83e-1 ] 4.99-1 - 5.11e-2 - : - 26le2 | 3.89.5 1.83-1
Ru(g/L) | 3.3des0 - 2.22e+0 - 3.92¢-3 - - - 2024 | 353e3 1.41e3
Cs(e/L) | 4.21e+0 . 2.81e+0 - 135e27{ - . - 693e-28] 0 4.84e.27
HAN(g/L) - - 0 - 0 ] 3.30e+1 . 6.85¢-1 0 4.79¢+0
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+FIE 20L - kbTE - 20 L
Ui 10 B | Pusithhi 8 Bt
I YL 4 L I 3HE 4 1,
+ bS5 20 L + b5 20 L
GiEE 3B | HEE 3 B
I3YE 4 L X F9E 4 L
S 20 L + r5E 20 L
BRFRGO%TBP) 178 L/ B (30%TRP) 75 L/h
TRt R 13.4 kg/| TEERALIS = 1.4 kgfh
HANHS & 1.2 kg/m| HANfit#5 = - kgfh
HYDE# = 0.2 kg/h| HYDft#4 2 - kgh
e - kg/h| ZET S - kg/h
NOx it = - kg/h| NOxfit# & - kgh
TR 104.6 L/ { iR 115 L/
R HE 8.9 L/m | St GEEMTIS 3.75 L

OB RANRE S

+3.3.4-2  USITHIE 70 A OB RE—E

SR - U Pu R Total
PuiZ ik UEHE Pulll URLS
u 5.01E+(08 - 1.00E+00 | 5.01E+08 -
Pu - 141E+14 - - 141E+14
Np L11E+00 | 9.98E+00 | 1.14E+03 | 1.27E+03 9.98E+00
Am 1.0OE+00 | 5.25E+22 | 1.37E+11 | 1.37E+11 5.25E+22
Cm L.OOE+00 | 4.27E+23 | 5.36E+11 | 5.36E+11 4.27E+23
Sr 9.97E-01 | 1.23E+31 { 4.50E+24 | 4.488+24 | 1 23E+31
Zr 9.99E-01 | 9.62E+17 | 1.39E+12 | 1.39E+12 9.62E+17
Tc 1.37E+00 | 3.75E+00 | 1.44E+08 | 1.97E+08 3.75E4+00
Ru 9.98E-01 | 6.37E+03 | 1.83E+02 | 1.83E+02 6.37E+03
Cs 9.99E-01 | 7.72E+25 | 1.32E+23 | 1.32E+23 1.72E+25

— 80
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_ Pugl) 26.1 ] 21.1 - [88leld| - |784e14] o / 2.78e.13
Np(g/L) | 7.03e-2 - 5.12e-2 ] 3.350.3 - 2.98¢-3 | 1.01e-6 / 1.06e-2
Am(g/L) | 8471 ] 6.85¢-1 - | 768e24] - 683e24| 0 / 2.42¢-23
CmgLy | 85722 | - 6932 | - | 95326 . | 840e28] o / 3.01e-25
Sr(g/L) | 2.43e.] ] 1.97e.1 - | 943e33| . 8.39e33] 0 / 298632
Zepll) | 131es0| - 1.06e+0 | - 647e-19] - 576e:19] o / 2.04e-18
Te(l) | 4.18e.1 ] 2.46e-1 ! 5.43e-2 ] 4722 | 124e3 | | 1.67e-1
Ru(gL) | 1.58es0| - 128e+0 | - 1.5%3 | - 1.05e4 | 147e3 | | 3.72%4
Cs(gl) | 1.99e40| - L6lesd | - 12226 - 1.09e26] o |/ 3.87e-26
HANG/L) | Lddes1 | - Lige+l | - 0 ] 0 0o |/ ]
HYD(L) | 2.80es0 | - 2.26e40 | - 0 . 0 0 -
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WA | SPuBEHL| NOxH A | $LAME | SLAwt | S BenE | s | Sarin | i | Pusm BH | BRI | BEEEENE| PuilSiE
WR  [104.6Yh | SOkem | 104.6Vh | 75Kh | 114.6Vh| 10Uk | 754m | 80um 80Lh | 75Vh 11 Yh I1Vh | 74Vh
BT 30 30 30 30 30 30 30 30 30 -
WERISEEM)| 26 2.8 - 2.49 2.0 0.371 0.02 3.68e4 | 4.57e4 0.004
UigBE(g/L) | 3.23-7 3.23e-7 - 1.98e-15 - 4.58-7 . 4.22e-7 | 6.22e-15 4,5%.6
PuiEE(e/L) | 211 21.1 - 1.89¢-6 - 29.4 - 27.6 | 2.97e-10 300 -
NpiRHE(g/L) | 5.1%e-2 5.12e-2 - | 4.67e2 - 6.24e-5 - 5.85e-5 | 5.81e.24 6.36e4
AmiBEE(s/L)| 6.85e-1 6.85¢-1 - 6.25e-1 - 6.99e-12 - 6.56e-12 0 7.13e-11
CmifBE(g/L)] 6.93e-2 6.93¢-2 - 6.33e-2 - 1.80e-13 - ' 1.69e-13 0 1.84e-12
SrifBE(g/L) | 1.97e-1 1.96e-1 - 1.79-1 - 6.12e-26 - 5.73e-26 0 6.23e-25
ZeiRBE(g/L) | 1.06e+0 1.06e+0 - 9.67e-1 - 1.07e-12 - 1.00e-12{ 6.32e-31 1.09e-11
Tl ER(e/L) | 2.46e-1 2.46e-1 - 2.24e-1 - 2.39¢-9 - 2.24e-9 | 8.57e-13 2.43e-8
RuiBE(g/L) | 1.28e+0 1.28e+0 - 1.07e+0 - 1.43e-1 - 9,14e-3 | 1.3%e-1 9.93e-2
CsiBE(z/L) | 1.61e+0 1.61e+0 - 1.47e+0 . 1.69¢-23 - 1.59¢-23 0 1.73e-22
HANIBEE(M)| 1.16e+] 1.16e+1 - 1.06e+1 - 0 - 0 0 -
HYDIBEM)| 2.26e+0 2.26e+0 - 2.07e+0 - 0 - 0 0 -
ik NOx# A 30%TBP | fili BBl | #hifil WA | Puiill SR RSN TV BRI
K3.3.4-3 URITHE7ORAZrI AN 70— — L (Py HIX)
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F3.3.5-1 R7ITHIBBEY A 21 7O0% A QORERE—%
i
iy 8 B
I G 4 L
L FFEH 20 L
PusE 10 B
I FUE 4 L
A 20 L
8puik::i Tl 10 Bt
I AYE 4 L
+ b 558 20 L
B 3 B
I FHE 4 L
o 20 L
BIEREGO%TBP) 240 LM
R AL R 15.0 kg/h
HANHG & 4.46 kgh
HYDAtS & 0.86 kg/h
AR - kgh
NOxfit#s & - kg/h
Rt BT 84.6 L/h
BT i2 L/h

* s ONRANEREED

F+3.3.5-2 R GTHIBRMEY A 7L 70X 0OBRER—B

St

UBLE U/Pulll sy

U - i

Pu 6.05E+17 -
Np 1.04E+08 | 1.23E+00
Am 7.06E+29 | 1.34E+03
Cm 351E+31 | 1.05E+03
Sr S5.95E+40 | 1.86E+04
Zr 1.74E+16 | 7.00E+02
Tc 831E+02 | 246E+00
Ru 6.34E+03 | 4.20E+02
Cs 242E+38 | 3.51E+03
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Ba 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ks SRAGTE | a8t | et B | SEAE PR | Pualyyy” | SRR | Uporsi | Swrse | ahiie | v | e BEHi | ERMRERNE | UM |UPuSH

A 84.6%h | 240uh ! 84.6h | 2401k | 270 1h 1Vh | 271%h | 240Vh | 210h | 210¥n | 2400 | 12)h 12h_| 3464 | 2921m
REE(T) 30 30 30 30 30 30 30 30 60 60 60 - -
FABE (M) 3.0 - 2.5 0.18985 0.2 10 0.44 0.03 0.02 0.05  14.1307e4 0.33 4.11
U(g/L) 200 - 1.1371e-7| 705 - - 24.2 432 - 494  [2.2155¢-9 300 224
Pu(g/L} 26.1 - 3.5543e-8] 9.2 - - 8.1  [9.3262e-18) - |[1.0658e-17]1.4448e-31 6473e-17{ 76
Np(g/L) | 7.04e-2 - 1322 | 2.02e-2 - - 1.79¢-2 | 1.48e-10 - 1.67¢-10 | 1.69¢-12 1.01e-9 | 0.17
Am(g/L) | 8.47e1 - B.46e-1 | 2.22¢e4 - - 1.97e-4 | 2.59-31 - 2.96e-31 0 1,80e-30| 1.83e-3
Cm(g/L} | 8.5%-2 - 8.56e-2, | 2.8%e.5 - - 2.56e-5 | 5.28e-34 - 6.04e-34 0 3.67e-33| 2.37e4
Sr(g/L) 2.43e-1 - 243e-1 | 4.61e-6 - - 4.08¢-6 | 8.83e-43 - 1.01e-42 0 6.03e42] 3.79%-5
Zr(g/L) 1.31e+0 - 1.31e+0 | 6.59e-4 - - 5.84e-4 | 1.63e.17 - 1.86e-17 0 1.13e-16 | 5.42¢3
Te(g/) 4.18e-1 - 2.48e-1 | 5.99e-2 - - 5.30e-2 | 1.20e-4 - 1.2de4 | 1.09e-5 7.54e4 | 4.9%-1
Ru(g/L) 1.58e+0 - 1.57e+0 | 4.79%-3 - - 1.17e-3 | 3.46e-3 - 6.15e-5 | 3.41e-3 3.74e4 | 1.09%-2
Cs(g/L) 1.99¢+0 - 1.99e+0 | 2.00e-4 - - 1.77e4 | 1.78e-39 - 2.03e-39 0 1.23e-38 | 1.64e-3
HAN(M) | 0 - 0 0 1.65e+1 - 1.54e+1 0 - 0 0 -
HYD(g/L) 0 - 0 0 3.20e+0 - 3.19e+0 0 - 0 0 -
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VAL V¥ BBl | 30%TBP |GiiaE 1] figs | aem | otiem | wes | ma e
T -~ L/h kgh kg/h kg/h kg/h kg/h L/h L
g - 4] 39 240 17.5 4,46 0.86 - - 105 12
U/Pudt[EIR (U8 29 140 55.6 - - 3600 - 304 7
7o+ A {UPuiEN 31 220 4.66 - - 5300 64 291 11
- | &E 99 600 77.76 4.46 0.86 8900 64 700 30
SR - oMl 47 315 16.5 1.1 0.7 . - 105 12
U/PuZ-BE MY | USFaY 29 220 32.8 . - 6100 - 447 11
TOvA  UPuER 29 113 3.24 . . 2000 65 113 4
CLil 105- 648 102.54 1.1 0.7 8100 65 665 27
%ﬁgf?’fﬂj Ead3 29 105 5.41 0.33 0.06 5500 - - 60 53
UZLATHHE | URBNX 29 178 13.4 1.2 0.2 4600 - 105 8.9
FukX [pulEliy 27 75 1.4 - - 2200 50 115 3.8
L 56 253 14.8 1.2 0.2 6800 50 220 12,7
A2 7 THIE

BIWA 7 )0 | 3kBrd - 58 31 240 15 446 0.86 13000 - 84.6 12
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#3.4-2 £ 70YRAOBEEHO L
U Pu Np Am Cm St Zr To | Ru Cs g%
UPudtEIY | 3kBRily - 82 |USSH - 6.7E+17 { 9.9E+07 - . - 5.9E+27 | L.1E+03 | 1.6E+03 -
VA=EP U/PuiB K - - 2.2E+00 | 1.1B+17| 9.5E+17| 6.0E+26 | 1.3E+14 | 1.4E+00 | 9.5E+01 | 9.1E+22
‘ Ukt g - 1.0E+03 | 1.1E+00 - - - - 1.3E+01 | 6.6E+02 -
Upuit B . - 1.4E+01 | 5.2BE+13 | 3.5E+14 - L4E+13 | 2.7E+01 | 1.9E+01 -
&% UR &, . 6.8E+20 | 1.1E+08 - . - - 1.4E+04 | 1.0E+06 -
U/Pul & . - 3.0E+01 | 5.5E+30 | 3.4E+32 - 1.7E+27 | 4.0E+01 | 1.8E+03 -
Upu BREINY (36082 - 5B (UBHE . 1.3E+11 | 7.5E+02 - - . 1.5E+27 | 1.1E+01 | 9.5E+02 .
VAL PuiS e - - 4.8B+00 | 2,3E+17 | 2.1E+18 | 1.3E+27 | 2.7E+14 | 4.5E+00 | 4.06+03 | 4.8F+19
Ul - 1.2E+06 | 1.0E+00 - - - - 1.1E+01 | 6.2E+02 -
Pulf ) - . 4.5E+00 | 3.2E+15 | 4.2E+16 - 6.8E+14 | 1.9E+10 | 2.1E+02 .
8% URS - 1.6E+17 | 7.8E+02 . - . . 1.1E+02 | 5.9E+05 .
Pull & - - 2.2E+01 | 7.3E+32] 8.7E+34 - 1.9E+29 | 8.8E+10 | 8.4E+05 -
*gﬁ?;mﬂj $ER iy . - | 508400 885422 1.9E+24] 2.7E+31 | 3.7E+18 | 6.6E+00 | 3.2E+03 | 1.2E+27
UGfTHE JUREILY EPuBEH | 5.0E+08 - L1E+00 | 1.0E+00 | 1.0E+00 | LOE+00 | 1.0E+00 | 1.4E+00 | 1.0E+00 | 1.0E+00
T2 UTS - 1.4E+14 | 1.0E+01 | 5.2E+22 | 4.3E+23 | 1.2E+31 | 9.6E+17| 3.7E+00 | 6.4E+03 | 7.7E+25
Pulgh}, 1.0E+00 . 11G+03 | 14E+11| 5.4E+11| 4.5E+24 | 1.4E+12| 1.4E+08 | 1.8E+02| 1.3E+23
&t Pu & | 5.0E+08 - 1.3E+03 | 1.4E+11| 5.4E+11 | 4.5E+24 | 1.4E+12| 2.0E+08 [ 1.8E+02 | 1.3E+23
UR S - 1.4E+14 | L.OE+01 | 5.2E+22 | 4.3B+23 | 1.2E+31 | 9.6E+17 | 3.76400 | 6.4E+03 | 7.7E+25
255 TR UNS - 6.0B+17 | 1.0E+08{ 7.1E+29 | 3.5E+31 | 5.9E+40{ 1.76+16 | 8.3E+02 | 6.3E+03 | 2.4E+38
BIEY A 7 [Pu & - - L.2E+00{ 1.3E+03 | 1.0OE+03 | 1.9E+04 | 7.0E+02 | 2.5E+00 | 4.2E+02 | 3.5E+03
Barnwell m1y420 Ul - . - - ' - 1.0E+03 - 2.1E+03 - 3.0E+03
U - - - - - - 1.1IE+03 - 4.2E+03 - 1.6E+03
a8 - - - - - - L.IE+06 - 8.6E+06 - 4,8E+06
Wik ELIHL 2L . - - - - - 8.0E+02 - 1.6E+03 - -
UM 1 - . . - . 2.0E+03 - 2.2E+02 . -
Ums2 - - . - - >6 - 4,1E+00 - -
Puig ] - - . - - - 2.0B+02 - 1.1E+02 - -
Puifi® 2 . - . - - - >200 . 4.4E+01 - -
&8t Pull & - - - - - . >3.00E+6 - 3.5E+07 - -
- |uER : ‘ - - - T |>roosel| - [ 70Bs06| - :
SAP w140 - . - - 6.0E+03 - 1.1E+04 - 8.6E+04
U - - - - - - >600 - 1.6E+02 - 1.8E+02
U 2 . - - - - - - - 6.0E+00 - 6.0E+00
Puif . - - - - - - 2.0E+01 - 8.0E+01 - 4.5E+01
&it Pultl & - - - - - 1.2E+05 - 8.8E+05 - 3.9E+06
URE - - - - - - - - 1.1E+07 - 9.3E+07
OTL¥ER FBRe - S8 (UESH - - - - - - - - 1.8E+03 - 1.7E+04
(- #il) Puis i - - - . - - - - 8.9E+02 . 8.1E+03
URN] - 3.4E+01 | 4.5E401 - - . - - 8.5E+01 - 2.2E+02
UR#2 - >41 >33 - - . - - 2.9E+01 - 2.9E+01
Puif 3 - - - - - - - - 6.4E+01 - -
Eurochemic |8 144 20 - - - - - - 1.1E+05 - 1.3E+04 - 5.0E+04
(EmE) (v - [s.0B+02] s0s00] - . - [4sE+01| - |28E+02] - 3
up3 HEER - SR |UBTE - - - - - - - - - - >2.0ES
(EBE) Puis il - . - . . - - . >8.0F4
U . - 1.8E+02 - . - . - - . 1.5E+02
Putl i - - - - - - - . - - 8.5E+02
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