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Review of Twenty-five Years' Activities of Co-60 Irradiatiom

Facility in Tokai Research Establishment

Hisashi NAGAYAMA, Takashi OHKUBOQ, Kazuhiko IZUI
- and Shigeo TSUJIMUR.A+

Department of Chemistry

Tokai Research Establishment, JAERI

(Received September 4, 1984)

Since the Co-60 irradiation facility was established in Tokai
Research Establishment in 1958, it has been used for many irradiation
services in a wide field in responce to the various meeds both in JAERI and
from the outside of JAERI. During this period the reconmstructions and
repairs have been performed in many respects of the equipments and the
building, and the irradiation sources were newly added in several times.

The present report is a history of the activity of the Co-60 irradia-
tion facility for 25 years, describing 1) the maintenance and the reforma-
tions of the equipments associated with the cave such as a reinforcement
of the cave shielding, the renewal of the shielding windows and the
reformation of the source storage, 2) the specifications and the assembly
workes of the sources, 3) the summary of the main apparatuses used in the
experiments, 4) the extention and the reconstructions of the building,

5) the historical changes of the themes of experiments performed by the

users.

Keyword: Review, Co-60 Irradiation Facility,Maintenance, Shielding,

Sources, Building, History
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#=2.2 1 0KCi#RiF#HIIER
bencil Co—rod Ho NIE ff o E M Fa) -8
T + T xI T E T *
1 56 84 2 1 | 642 | 644 1290 | 1294
2 92 48 | 45 46 | 575 | 574 1156 | 1154
3 97 60 | 34 33 | 583 | 584 117.2 | 1174
4 103 82 | 19 20 | 598 | 597 1202 | 1200
5 21 16 | 50 49 | 568 | 568 1142 | 1142
6 o7 | 102 | 11 12 | 618 | 604 1242 | 1214
7 28 12 | 40 39 | 577 | 577 1160 | 1160
8 23 43 | 27 28 | 588 | 588 1182 | 1182
9 40 19 | 16 15 | 602 | 602 1210 | 1210
10 54 6 | 59 60 | 562 | 56.0 1130 | 1126
11, 66 52 4 3 | 633 | 635 1272 | 1276
12 77 101 43 44 | 576 | 576 1158 | 1158
13 45 19 | 32 31 | 585 | 587 1176 | 1180
14 90 42 1 21 22 | 597 | 596 1200 | 1198
15 73 1 104 | 52 51 | 566 | 568 1138 | 1142
16 110 36 | 7 8 | 627 | 623 1260 , 1252
17 61 58 | 42 41 | 577 | 577 1160 | 116.0
18 80 35 | 29 30 | 588 | 587 1182 | 1180
19 39 34 | 18 17 | 598 | 600 1202 | 1206
20 79 94 1 55 56 | 563 | 563 1132 | 1132
21 59 | 109 6 5 | 628 | 629 1262 | 1264
22 88 13| 37 38 | 580 | 578 1166 | 1162
23 62 91 | 36 35 | 580 | 583 1166 | 117.2
24 105 a ! 13 14 | 604 | 603 1214 | 1212
25 53 8 | 58 57 | 562 | 562 1130 | 1130
26 55 76 9 10 | 622 | 622 1250 | 1250
27 32 72 | 48 47 | 570 | 571 1146 & 1148
28 14 46 | 25 26 | 590 | 590 1186 | 1186
29 26 38 | 24 23 | 593 | 595 1192 | 1196
30 44 15| 53 54 | 564 | 563 1134 | 1132

—63—
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Pencil N Co—rod N i} fir fl E e Fa )~
h i T i T - T t
31 100 9 79 80 4.2 54.0 1089 1085
32 20 1 92 91 525 525 1055 1055
33 93 75 101 102 5 1.7 514 1039 1033
34 17 107 90 g9 526 528 1057 106.1
35 10 67 69 70 553 55.3 1112 111.2
36 95 98 72 71 561 552 1108 111.0
.37 108 70 93 94 525 524 1055 105.3
38 1086 71 104 103 50.8 51.1 102.1 1027
39 65 68 B7 88 528 | 52.8 106.1 1081
40 30 3 68 67 554 555 1114 1116
41 47 78 73 74 55.0 55.0 1106 1106
42 18 83 96 95 523 | 524 1051 1053
43 63 25 105 106 50.7 50.0 1019 100.5
44 33 2 86 85 53.0 5 3.0 1065 1065
45 98 29 65 56 55,7 55.6 112.0 1118
46 64 22 76 75 544 54.6 108.3 1097
47 24 81 97 58 52.3 52.0 1051 104.5
48 86 31 108 107 497 497 99.9 999
49 74 5 83 84 53.7 535 107.9 107.5
50 69 89 64 63 557 558 112.0 1122
51 37 50 77 78 54.2 542 1089 1089
52 51 41 100 99 518 518 1041 1041
53 7 99 109 110 49.0 47.0 98.5 945
54 85 57 82 81 538 53.8 1081 108.1
55 11 87 61 62 55.8 558 1122 1122
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#2.4 1 6 KCi #iRMILE
Pencil @ Capsule OHBE Capsule ®F a2l -8 & i o
% = k T el T 2 U—#
1 3—9 5—3 19472 8 1.6 3758
2 1—-1 92 1550 550 3100
3 4 -8 7—1 1629 6 2.9 3258
4 3-8 5—2 1507 597 3184
5 1-7 2—9 - 164.4 6 4.4 3288
6 2—3 3—10 1582 582 3164
7 4—4 b—1 164.4 6 4.4 3288
] 3—=17 5—-9 1550 550 3100
9 5—-1 4 -2 1785 597 3382
10 4—6 5—14 | 1566 56.6 3132
11 8—3 11 1629 6 1.3 3242
12 71 g8—-2 1597 507 319.4
13 8 —1 §—2 167.6 6 6.0 3336
14 3—1 3—-2 1566 56.6 3132
15 2—1 2—17 1629 6 2.9 3258
16 55 6 —3 156.6 56.6 3132
17 6—5 2—2 1609.1 6 7.6 336.7
18 6 — 8 7T—1 1550 550 3100
19 2—-1 3—5 164.4 6 4.4 328%8
20 7T—9 817 15 6.6 5 6.6 3132
21 1—3 1—5 1644 6 4.4 3288
22 1-9 24 15697 5 9.7 31094
23 5—17 6 — 7 161.3 6 1.3 3226
24 6—1 1—6 1582 5 6.6 3148
2_5 8—8 3—4 15356 51.9 30654
26 82 84 144.1 441 28872
27 5—8 6~ 1 150.3 503 300.6
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Pencil @ Capsule DOHES Capsule @OFal) —H & &t
& =l E T st T Fa ¥
28 94 86 1384 1378 277.2
29 7T—6 8—5 153.5 1535 3070
30 8 7 95 1315 1315 | 263

31 g8—4 2—8 151.9 150.3 l 0

32 8 3 90 1378 137.8 2756
33 3—8 4—1 1519 1519 3038
34 4—3 E—6 1472 1472 2944
35 1—2 3—9 14772 1472 29 4.4
36 85 95 1472 1456 2928
37 1—4 Z2—5 1535 1535 3070
38 6—4 7T—5 1503 150.3 300.6
39 89 88 1378 1362 2740
40 3-—-3 7T-4 1456 1456 2912
41 45 8—1 1676 151.9 3195
42 4 —17 4—9 1503 1503 300,86
43 2—6 T2 1268 1221 2489
44 91 93 1347 1347 2694
45 5—6 6 —9 1535 1535 3070
46 g0 81 1409 1409 2818
47 6 —6 7T—3 1488 1488 29176
48 1—-8 7T—8 144.1 140.9 28510
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#2.5 1 5 KCi R 2

— S 4343

Pencil Rod No Curie Total
No. - A &L T Curie
1 97 127 1316 1286 260.2
2 24 14 1036 103.9 2075
3 146 108 1134 1118 2252
4 55 89 . 1195 1195 239.0
5 110 16 1055 105.5 211.0
6 128 151 1184 1184 23868
7 117 77 1217 121.2 2429
8 40 217 1026 1029 2055
9 23 | 141 | 1162 116.2 2324
10 | 35 132 120.7 1207 2414
11 73 143 1113 1111 2224
12 13 47 111.6 1118 g 2234
13 41 5 1278 1278 | 2556
14 148 91 1014 101.7 f 203.1
15 84 | 95 116.2 116.2 2324
16 109 | 46 1191 1195 2386
17 88 72 1064 106.4 2128
18 115 7 117.1 117.1 2342
19 58 93 1233 1228 | 2461
20 124 19 1047 105.0 E 2097
1 9 64 1151 1146 2297
22 80 48 1 1200 1204 24 0.4
2 3 15 90 110.2 110.0 2202
24 150 69 1134 1141 2275
25 138 | 135 1245 1233 2478
26 79 34 108.7 107.2 213.9
27 20 106 1113 111.3 22256
28 28 100 1207 1212 2419
29 118 145 1088 107.8 216.6
30 119 111 1141 1146 2287
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Pencil Rod Mo Curie Total
No. = Ry Eal T Curie
31 134 53 1228 1223 2451
32 50 144 100.6 100.9 2015
33 125 4 1187 1187 2374
34 31 142 1187 1191 23178
35 130 a3 109.2 109.2 2184
36 3 26 1158 11861 2319

© Aaf

Pencil Rod No Curie Total
No. + T + T Curie
37 1 65 917.3 9756 1949
38 104 92 87.1 8 6.6 1737
39 § 139 90.4 90.7 181.1
490 103 61 954 95.2 1906
41 123 45 B 8.7 887 1774
42 98 30 809 f 849.9 1798
43 39 ) 120 98.4 98.6 197.0
44 167 118 874 97.4 18438
45 63 12 89.0 89.0 178.0
48 54 112 96.5 965 1530
47 52 8 8 7.4 87.7 1751
48 81 113 89.9 849.9 179.8
49 147 29 96.5 97.3 1938
50 82 70 84.1 84.1 1582
51 36 59 935 937 1872
52 85 25 93.7 93.7 1874
53 83 101 8 7.7 88.2 1759
54 62 21 90.7 0.7 1814
55 137 71 889 1001 199.0
586 87 42 8 6.6 B 6.6 1732
57 131 60 89.9 899 1798
58 121 122 948 94.0 1888
59 56 43 871 87.1 1742
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Pencil Rod Ne Curie Total
No. t F + T Curie
60 75 51 532 92.7 1859
61 149 129 9865 96.5 1939
62 10 37 8 6.6 857 1723
6 3 76 18 91.8 920 1838
64 102 49 96.0 96.0 1920
55 105 32 8 8.7 89.0 1777
66 74 22 894 89.0 1784
6 7 133 66 98.6 986 1972
68 78 68 844 84.4 i 16838
69 96 114 91.0 91.5 1825
70 136 886 94.0 8 4.0 188.0
71 57 2 8§71 87.4 174.5
72 38 11 927 920 184.7
&t 74136 74183 148315
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S 461210
#2.6 4 5 KCi HiFEHM IR
© MEH

Pencil Rod No Curie Total
No. E T L T Curie
1 90 | 79 479.4 483.8 963.2
23 18 | 27 462.2 466.5 9287
9 22 63 470.8 4708 9416
15 25 35 . 4665 | 4665 933.0
6 61 51 ? 4751 ¢ 4751 9502
20 75 66 4622 4622 924.4
7 7 48 475.1 475.1 9502
2 4 17 15 4622 4622 9244
2 44 32 | 4794 4794 9588
16 23 16 466.5 4665 933.0
12 69 67 4665 466.5 933.0
13 49 59 466.5 4665 9330
4 81 72 475.1 475.1 950.1
17 12 13 4665 4665 933.0
10 19 85 47 0.8 466.5 9373
18 11 95 46 6.5 4622 9287
3 83 86 475.1 475.1 950.2
22 39 33 4622 462.2 9244
8 87 76 4708 4708 941.6
19 77 94 4622 4622 924.4
5 64 65 475.1 475.1 950.2
14 47 43 466.5 46 6.5 933.0
11 73 78 46 6.5 4665 933.0
2 1 42 57 46 2.2 4622 9244
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© s
Pencil Co—rod Na Curie Total
No s T i T Curie
28 96 93 4578 4578 Y1586
4 0 24 5 4535 4535 907.0
34 20 10 4578 4578 9156
43 9 48 4492 4492 8984
29 58 60 45178 4578 91586
- 42 68 56 44972 4492 8984
25 8 14 46272 4622 5244
47 31 55 440.6 4406 88 1.2
33 21 28 4578 4578 91586
37 74 8 4 4535 4535 907.0
36 1 9 2 457.8 4535 911.3
45 26 29 4449 4449 889.8
32 37 34 4578 4578 915.6
39 30 50 4535 4535 9070
31 41 45 4578 4578 9156
4 6 5 4 4449 4446 88698
27 38 91 4578 4578 9156
41 70 89 4492 4492 8984
30 53 b2 4578 4578 91566
44 80 36 4449 4449 8868
35 2 3 4578 4578 9156
38 71 54 4535 453.5 9070
28 82 6 2 4578 4578 9156
48 38 40 436.2 4319 8681
= 221230 221145 442375
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F‘—‘— Source region ———4
Top

Bottom Midpoint
3
3 — FtEE
2 = ey © Rate meter .
® Indium
8 % Ceric—cerous
\ .
108 1 4 o008 00X g \ hig EOBMTFIIEA
6 =B X HEiomuld 5D
10 \( #t (cm) 7

(") # m =
(i)

10° x1

10% x1
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HIFEZR RADOCON Model 575
Probe - Model 603
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1./100
VT
g3 — iR
e pe=— — [P
5 5
B OH
AL = B 5 & 4 (mm)
F—1 0.055
& iR = B T—2 0015
F—3 0.110
F—4 0.015
m & % 8 F—5 0.020
F—6 0.03090
F—1 0.740
il B H R F—8 0.250
F—9 1.610

4. A EER
1) HEBhE
[FAEtatsattic v 3 — @R EMmAEANMESRRZHERL, 70 kg onf abs. {1,000 1b/
i ) LT O LABEER&E T, Chr 4EER L TE .
2) HBRAY I -REES
F—10, =19, =12 &3&
3) EFRNERHR

HB{7 mm

50« #5551 0mm th A MR« im/r S 1 0 mm

& 5 g 7 3 = ¥ 7 2 o g 7 I o
F-101 501 5.0 1 5005 5005 5.0 05 5.0 05
F-19| 500 5.0 0 4995 5.0 0 5.00 5.00
7—12 _5.01 501 501 501 5.0 1 501
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