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Safety Assessment of PIC-Container Used for

Radioactive Wastes (I)

-— Resistance to High Hydraulic Pressure and
Resistance to Leaching of Radio Isotopes

for PIC-Container —

Kanjiro ISHIZAKI*, Seigo UKAGAWA, Kouki OHUCHI,
Akihiko ITO, Hisashi YANA®®, Akira AZAMI®,
Keiichi MINEGISHI®, Yoshiki WADACHT, Kunio ARAKI
and Hiroshi AMANO

Division of Environmental Safety Research,

Tokal Research Establishment, JAERI

(Received February 4, 1981)

Safety assessment of PIC (Polymer-Impregnated Concrete)—Containers,
developed by JAERI and Cﬁichibu Cement Co., Ltd., were tested mainly
from the sfandpoints of resistance to high hydraulic pressure and
resistance to léaching of RI (radio isotopes).

.PIC—containers of the pressure-resisting type and pressure-
equalizing type were tested. RI used were 13%cs and '%7Cs. The simu-
lated wastes with radiocactivity were 4 specimens, i.e., wastes of cloth
dispersed RI (2), cemént solidification (1) and polyethylene solidifi-
cation of used resin (1). The external volume of container was 200 £
and 60 . OQutside hy&raulic pressure test was éarried out by loading
of 500 kg/ecm? (corresponding to 5000 m depths in the sea) for 24 h.
After the two contailners inciuding wastes of cloth were tested by high-
hydraulic pressﬁre, long-term (for 400 days) leaching test under the
ordinary temperature and atmospheric pressure is in progress. Also, in
order to confirm long-term (for 3 years) durability of PIC-containers,
the tests of shallow land burial and exposure at outdoor are in

progress.

* Chichibu Cement Co. Ltd.

#% QOn leave from the Toden Kankyo Engineering Co.; iﬁci
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Results obtained were as follows.

(1) The 200 & PIC-container of pressure-equalizing tyvpe was resist-—
ant to hydraulic pressure up to 250 kg/cm® and after that the internal
and external pressure of container was equalized. The container was
not imploded by 500 kg /cm®-outside hydraulic pressure.

(2) The PIC-container of pressure-resistance type could withstand
outside hydraulic pressure of 500 kg/cmz. It was confirmed that the
containers were having sufficient resistance to high hydraulic pressure,
excellent impermeability and excellent resistance to leaching of RI.

(3) From the result of leaching test for 144 days, it became clear

13%Cs for containers of pressure-equalizing

that the leaching ratio of
type was proportional to square root of the exposured days and the
leaching of RI from the container of pressure-resisting type was not

observed.

(8)
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HENl, H200—Cold®)

REEOL FeoNEDFAHE (x1078)
2 RE = [#AE '
RS N R oA DS By 1 2 3 4 5 6
0 1 4 13 7 7 34 7 6 5
50 |—1609 | — 843 |— 486 | —229 |— 610 | — 582 | ~286 716 | ~-390
® | 100 |—1250{—1601 |— 634 | —329 |— 574 = 599| —338 |— 775 | —338
E | 150 |—1284 {—3211 | —1952 | =503 | — 696 | — 776 | —506 834 | —334
. | 200 |-1305|-3937 | —2077 | —685 | — 875 | — 930 | —616 875 | —285
kg | 950 |—1518 |—4285 | —2073 | —863 | —1058 | —1084 | —701 |—1001 | —274
/ .
4 | s00 |—3061|—3635 |-2515 | —440 | — 664 — 526 | —377 426 | —190
—r
350 | —3609 |—3432 |—2163 } —476 |— 698 | - 553 | —406 414 | —199
400 |—1803 [—3341 |—1916 | —531 |~ 755 |— 760 | —449 442 | —222
450 | —1720 |—3217 |—1701 | —582 |~ 805 | — 845 | —480 460 | —231
500 | —1635 [~3175 | —1633 | —610 |— 839 | — 895 | —502 454 | —199
20 |—2798 |-3622 | —2008 | —512 |— 706 | — 783 | —403 377 | - 2
so0 | 40 |—2688 |—3600 [-2021 | —510 |— 670 |— 767 | —399 388 | — 28
kg 60 | —2496 |—3584 |—1996 | —477 |— 632 |— 786 | —351 386 | — 4
7z — — — — —_ — — — — —_
cm
< — — _ — — _ — - — _
(73]
£3
&3 - - - — - - - - - -
S — — — — — — — - — —
Eil . _ i . i .
N
ﬁ . — — — —_— —_— — —_— — —_—
~ — — — — ——— — — — —
450 |—2416 |—3742 |—2377 | —412 |- 552 |— 500 | —303 342 57
400 |—2277 |-3013 |—2811 | —345 |— 477 | — 400 | —244 279 | 107
350 |—2167 |—3967 |—3088 | ~226 |— 433 | — 370 | —205 197 | 134
~ | 300 |-1935 |—4018 {—3384 | —170 |— 375 |— 283 | —154 139 | 169
%f 250 |—1781 |—4014 |—3643 | —104 |— 297 |~ 109 | - 94 |— 82| 207
af | 200 |—1739 |-4053 |-3888 | — 37 |— 203 |— 172 | — 40 |— 13i-| 2586
e .
150 {—1535 |—4003 |~3959 44 |— 106 | — 220 25 47| 309
100 |—1500 |—3985 |—3977 | 104 |— 38 |— 31| 85 99 | 354
50 |—1489 |—3840 |—-3527 | 171 34 18| 171 151 | 404
0 |—1547 3100 |—2464 | 115 j— 189 164 90 172 | 375
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BHH—2 2

BEaN 2, 200 —Cold(®

BB AOE F=UMBFLITFOTARE O x1 078
R R A g (PE,_IPEL 2 3 " 5 6
0| — 6 19 18 — 1| = 2|~ 5 o - L 3
7 50 | —583 |— 114 | —1133 | —247 | —i95 | — 672 |—1023| — 956 | —278
E 100 | —587 {— 645 | 1914 | —448 | —403 - 982 | -1308| —1350 | ~404
— 150 | —717 |—1596 | -2747 | —625 | —579 1 —1245| —1468| ~1641 | —440
kg 200 | —564 |—1663{ —2825 | —838 | —785 | —1510 |—1673| 1975 ; —458
'T; 250 | —689 |—2269 | —3219 | —672 | —633 | —1435|—1844 | —2164 | —533
- 300 | —775 |—1900 | —-3025{ —739 | ~692 | —1602|—1933| 2392 | —586
3s¢ | —737 |—1617 | —2878 | —811 | —764 | —1709 | —2206 | —2490 | —614
400 | —789 |—1324 | —2622 | —925 | —814 | —1835|—2304| 2645 | —627
450 | —828 |—1165 | —2470 | ~-981 | —827 | ~1954 | —2408 | 2817 | — 612
500 | —801 |—1148 | —2480 | —534 | —819 | —2018|—2353|—2326 | —534
20 | =712 |=1436 | —2640 | —426 | -798 | -2070 ! 2360|2333 | —508
500 40 | —736 |—1411 | —2571 | —406 | —781 | —2110|—2378 | —2361 ' —495
kg 60 | —612 [—1598 | —2827 | --386 | —778 | —2146 | 2409 | —2374 | —488
/aﬁ 80 | —616 |[—1624 | —2810 | —2375 | —774 | —2172 | —2431 | —2394 | —478§
T 100 | —557 | -1730 | —2934 | —356 | —765 | ~2192 | —2453 | —2407 | —476
» 120 | —546 |—1733 | —2936 | —359 | —756 | —2207 2484|2443 | —479
E3
e — _ — - _ _ _ — . .
ch J— — - J— J— — — —_ — _—
iG] . — _ _ . - — _ _ _
.
A — — _ — _ _ — _ — _
450 | —574 |~—2126 |—3178 | —28B6 | —671 | —2110 | 2407 | 2374 | —406
% 400 | —614 |—2130 |—3239 | —224 | —593 | —2032 |—2332 | —-2309 | —360
350 | —585 |—2220 [—3462 | —~154 ; —518 |-—-1931 |—2261 | 2235 | —330
B 300 { —586 |—~2198 |—3509 | — 84 | —455 | —1871 |—2204 |—2165 | —293
;\ 250 | —582 |—2261 | 3664 | — 16 | —377 | —1767|-2139 | ~2094 | —254
/g 200 | —559 |—2303 | -3802 45 | —314 |—1694!—2081 |-2042 | —224
cm 150 | —569 |—2287 | —-3605 118 | —230 |—1619 | —2036 |—1987 | —197
7 100 | -528 [—2261 |-—4007 169 | —160 |—1594 | —2083 |—1960 | —193
50 | —588 |—2219 |—4135 174 | —124 | —1619 |—2219 |-1961 | —234
0 | —817 |[—1510 | —3747 | —326 | —391 | —1632 | -1654 | 1948 |—=413
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AELEHE FeoNEOTFAHRBEOx1 078

R R st 1 2 3 4 5 8 7 ] 9 1o |11 |13 {14
0 - 7i~ 2} 1 0j—- ¢ 0 4]— 11|- 1G]~ 15} 10|~ 12] 19| 30
. 50 | — 97|~ 671|- 542 8|~ 187 7l 244|- 2791146 |~ 285|-200{-163 | 967 | 574
100 -143 | - 869 |- 277 |- 380|- 367 &5 15| — 497 |—187 | — 434 |-152|~264 |1105 | 740

I 150 ~172 | —1012 |- 5641~ 509 |- 491} 152 |- 97|— 582{-244 |- 612| 84 (-319 (1093 | 696
~ 200 —214 | —1200 |- 8051- 792 |- 641] 110 |~ 224 |~ 708|-344 |- BOB| 313|-443 |1017 | 505
kg 250 047 | —=1377 |- 862 i— 952 | 789| 32|- 440| - 829{~305 |- 995| 344 |-558 | 935 | 4965
e 300 —992 | —1545 |—1136 |—1096 |~ 014 |- 74 |- 661} — 048 |-452 | -1183] 303 |-649 [ B48 | 376
e 350 ~324 | —1683 |-1217 |—1222 |— 996|-195 |- 800! ~106% ~512 |-1372 | 248 -764; 765 267
— 400 3925 ) —1747 |-1250 |-1305 |~ 1014 |—310 |- 981 | —1224(-593 | —1546 167 |-839 [ 651 | 128
450 337 | —1799 |—1325 |—1352 |—1026 | —391 |~1111{ ~1342|~563 | ~1719| 88 |-901 | 675 |- 23

500 | —33 | —1870|-1403 |-1406 [—1032 |- 418 |~1213 | —1388 |-724 | -1882| 30 [-979 | 545 |-140

2 395 | —1002 |- 749 |- 401 |~ 472| 535 |- 434|~ 675|— 65 |- 614| 313{-157 | 906 | 29

4 ~313 | — 667 |— 485 70— 113] 807 |~ 108]— 442 151 |- 246| 395 146 | 996 | 214

500 6 —392 | — 580 |— 441| 174 20| G87 |— 30!- 380! 190 |— 164} 405 | 228 1008 | 290
kg 8 —199 | ~ 514 |~ 43067 258 91! 658 |- 9|~ 367| 222|- 146 411 266 | 968 | 239
T 10 —200| — 565 |- 586 313 142| 641 2| — 2o0[ 234 |- 147 397 | 289 | 906 | 193
; 12 —287 | — 634 |~ 785 | 361| 193] 645 92i— 3461 287 |- 146| 430 | 329 | 803 | 183
5 14 337 - 717|~ 866| 393| 226| 647 96— 348| 326|- 189| 411 | 365 | 850 | 100
iRt 16 —-367 | — 730}— 820 423| 254| 630 47| - 2721 298 |- 173] 462 404 | 879 | 141
A 18 ~401 | — 803 |- 927 | 443 272| 644 531~ 3121 402}~ 235| 431 | 409 | B16 | 81
(h? o0 | -400| - 830|— 935| 468| 200| ed2| 67 |- 277| w7|- 252| 469| 420 | 821, 75
09 | 531 | — 872|— 9s4| 555! 361 706| 138|- 270| 452 |~ 292| £79| 453 | 797 | 53

24 —~492 | - 898 |~ 875 610 403| 720| 187|- 184| 469 |- 261 561 | 475 | 837 | 78

450 480 | — 876 |— 8ea| 703| 49s| 672| 352|- 171| 494 |- 264, 358| 527 | 834 | 100

K 400 —475] — 8B4|- 856| 751| 543 381| 193]- 126| 525]~ 248| 592 | 573 | 859 | 435
350 -457 | — 8891~ 820 | s03| 03| 477] 130 |- 76| 543~ 226| 618 | 617 | BBY | 166

300 433 | — 855|— 01| 845 634 580| 152 |- 38 551 |- 196 642 655} 9l4 | 187

= 250 —415 | — 830|— 746! w901| e682] 721| 215 4| 557 |~ 166| 666| 694 | 946 | 194
kﬁ 200 —407! — 797 |~ 688| 960| 729 862| 289 54| 5631~ 196 6095| 739 | 985 | 206
/g 150 —425 |~ 799|— 680 | 10241 778 990 | 497 67| 554 |- 120| 690 | 762 {1004 | 203
b 100 —408 | — 768|— 597 | 1082| 82u|1140| 595 g7 579 |- o4| 732| 789 |l1051 | 236
50 —396 | — 756 |~ 525| 1161| ®68l1067| 7961 138| 602 |- 65| 773 837 {1107 | 249

0 276 | — 799|— 213} 1499| 906 |1109| 903 | 167| 615 591 785 | 868 [1143 | 268
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