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The gamma irradiation experiment of simulated grondwater related the geologic

disposal of high level waste

Hiroo Tobita* , Mitsuhiro Okazaki*®*, Morio Sakakibara**

Kenihi Tanimoto®, Yuji enokido*
Abstract

The plan of the gelogic disposal of high level waste that need to do
estimate the effect of radiation in near field surrouding waste. We have
applied “JOY0D" spent fuel storage pool as irradiation field and investigated the
effect of gamma radiation about quality of groundwater, because we have
toobtained a basic data related geologic dispose under irradiaton condition.
The experiment was applied artificial brine for simulated grounndwater. The
same samples were located in “JOYQD" spent fuel storage pool without gamma
radiation and other effects were estimated, The samples were also observed the
variation of quality of artifical brine every fixed time after irradiation and
were estimated the effect as the function of time. gamma irradiation were
carried out from 24hours (1.0X10%~1.3x10%Gy) to 1440 hours (4.4x 10~
6. 8% 104Gy). The results indicate the following. _

(1) The change of pH, conductivity and ion concentrations in artifical brine
could not be observed in the samples before and after irradiaton.

(2) Eh of the samples was 241mV before iradiation, but it decreased 156mV after
irradiaton for 1440 hours. Eh tend to decrease by increase of the
absorption dose.

{3} Do of the samples before and after irradiation for 1440 hours were 20,76 and
5930 pg/ ¢, respectively. Do tend to increases by increase of the
absorption dose.

(4) Before and after irradiaton test for 480 hours, nitric ion was detected 2.9
and 105ppm, respectivly, In no hamma irradiaton test, nitric ion was
detdcted 4.0 and 5.6ppm, respectively. For 1440 hours, nitric ion was
detected 15ppm after irradiaton and lippm after rest withot gamma
irradiaton.

(5) pH, Eh, Do, conductivity and all ion concentratons in artifical brine have
no the variaton as the function ot time within fixed time (about 4hours)
after irradiation.

These results suggest that oxygen which were generated by the gamma
radiolysis of water was incrased Do, and hydrogen and hydroxyl were decreased
Eh, Nitric ion was detected in the samples. This suggest that nitrogen which
is dissolved in the artificial brine for storage period, reaction with
radiolytic products.

¥ Adnisitraton Division, Waste Manegement Section
%% Inspection Development company Ltd.
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PNC TN9410 92-208

FE&2—1 24B5ffE 1 A o BBEHRE |
FEEET i} tk B g %
H T —— 1—-A 1-B 2 —A 2—B
BEERTEE (ug/ ) 157 96 157 6. 3 4.91
7| BB ENL (V) 238 215 215 2117 219
)
[ | pH 8.2171 8.383 8.277 8.324 8.462
-
R EHEER (mS/c) 51.5 513 51.5 51,6 51.2
W
7 | iR O 2920 23.3 220 21,39 21.17
A
M| G+ BREE (°C) 24.7 251 24,7 250 93,6
G « BREBAREE (%) 0.01 0.01 0.01 0.0 0 0.01
7 1 EFEAL A (ppn) 1938519089 (19385|19743|20268
[
| 45 | BBk 4 4 > (ppm) 2619 25889 2619 2755 2688
Ty
7 | B4 A4 v (ppm) 75 76 75 82 79
=z
A | 7 wFEAA 2 (ppm) 2.6 1.2 2.6 | BHENLT | BHaNnY
TR E(Gy) — | 2.4X10* | 2.4%x10° Ra3957F Rop¥34¥
FBWTRE Gy ) —— | L1X10® | 1.3x10° |BiTHEEs | AlEEFEA
1% z




PNC TN9410 92-208

%2 — 2 24bRike 4 A o BRATEER 2
FRENTI B g%
HT N — 3—A 3—B
IBHFEBERREE (ng/ L) 9.38 74,6 59.6
7| B BT E R (mV) 16 34 29
]
| | pH 8.783 8.744 87179
7 :
R | HER (m§/c) 514 5L 7 519
b
7 | & CC) 22.3 21.3 22.7
Z
A | G+ BRIEE (C) 253 24.9 25.5
G « BABRZEE (%) 0.01 0.00 0.00
7 | A A (ppm) 19340119792 ,22873
)
| R | BRE&A A4 > (ppm) 2764 2902 3790
7Ty
7 | B3&A 4 {(ppm) 164 84 106
=
#1 7 vRA A (ppm) riiahd | #®bshd | Ripahd
TR (Gy ) — | 2.4X10* | 2,4X]0°
AR (Gy ) ——— | LOX10® | L2x10°
& £

...61_




PNC TN9410 92-208

732~ 3 24kERR 1 4  BBETEAER
2R D] B H #® A B8 &t | & B 5 &
YT _ @ @ o @ @
IBTFEERIEE (ug/ ) 3.14 34,6 2L 1.4 350 3.45
7| Be{b&cEAr (mV) 243 245 2317 247 246 251
=)
| | pH ‘9.104 9.107 3.070 9.043 9.056 9.025
7
| HEE (mS/c) 54.1 532 53 4 54.0 53.5 53.8
w
7 | s CC) 187 17.5 20.4 17.1 18.3 20,7
Z
PG+ BREE (°C) 21.6 215 23.0 19.6 22.3 22.8
G+BHRESZERE (%) |. 0.00 0.0 40 0.6 90 0.00 0.00 0.00
|+ I LAAA 2 (ppm) 1173813610 13762¢11547 1167413404
(]
| | AV w14 (ppm) 444 444 463 371 431 435
v
K| =7 R LAty (ppm) 1449 1494 1479 1449 1462 1507
V)
F| i L4ty (ppm) 380 399 393 3890 381 396
2
Al R P YF Lty {ppm) 48 50 48 48 48 51
FAEMRINER B (Gy) — | 2.4%10° | 2.4%x10® | ——— Rad¥3vk Keh¥7 7k
BRI (Gy) —— | L2X10* | L2x10° | —— | REEE | RIESRFESL
] 5




PNC TN9410 92-208

&2 -4 10HRBE A o BEEHE
BRI B & %
H T _ @ ®
BEEREEE (ng/ £) 0.121 1.095 .417
7| BT ES (mV) 249 155 96
o}
| | pH 8.800| 8767 8.805
~
A | BEE (mS/c) 51.5 523 59 4
W
7 | iEE 0 20.0 124 13.3
A
A | G« BREE CC) 23.1 13.3 16.7
G - BNEEEERE (%) 0.00 0.00 0.00
g | sEEA A (ppn) 1925315313 |18418
i}
| R | HREsA A > (ppm) 2603 1761 2409
T
7 | BFE A A > (ppm) 71 486 6 6
e
A7 wFEAA 2 (ppm) 3.93 1.8 3 | #shd
FRERINERE(Gy) — | 2.4x10° | 2.4X10°
HAIERAHE(Gy) —— | 5.5%x10% | 6.2x10°
i =




PNC TN9410 92-208

ff&2 -5 20HREES A BEHER

IBEYH] B & % & I8 5 i # B 5 &
¥ TN _ @ @ E— @ @
IBHBREE B.75ug/8 |2.06mg/2 |2.1Tmg/28 | 2.10ug/€8 |3.22ue/8 {54 ug/2
7 @’”ﬁﬁi’%&(m‘a_’) 265 4 4 112 196 235 214
. _
| | pH 8.916 8.861 8.844 90104 9.160 90113
-7
R EEE (mS/c) 51.4 527 52.0 51.8 53.4 5L 7T
)
2 | igiE ) 20,2 18.8 231 18.9 19.4 23.3
Z
B G-BAEE (O 228 220 253 21.2 25,4 26.3
G » BREERIEE (%) 0.0 0 0.0 0 0.0 0 0.0 0 0.00 0.00
v ﬁ%%ﬁy(ppm)' 21051 1206761(20374{21106[21034]1209489
O
| | GBER A > (ppm) 3034 2897 29002 2953 2955 2983
7
A | BEA A > (ppm) 8 4 86 B 6 92 92 92
v
7| 7 9FA4 > (ppm) 2.9 6. 5 BHanT 6.1 5 3 56
hrd
4 | Bk A > (ppm) 52 82 105 4.0 5 8 59
TR (Gy) _— 4, 8104 4,8%10¢ ———— Rad¥asb Rydf5¢
HIERIGRE (Gy) —— | L4x10* | L6x10* | ——— | JlEEnmsl | REEEst
et mFELE
1% &




PNC TN9410 92-208

T2 — 6 20HMH A A B

HRAI BOA # & B2 & B x B oA %
BTN — @ @ — @ @
BEERIRN 5.33ug/ 2 |2 1Tng/4 | 2.60 mg/ £ | 2.5Tug/2 | 1.20ug/ 2 |0.75ug/2
7 | B{LExERL (mV) 232 30 81 209 187 2012
=’
| | pH 8.011 9.141 9.034 8.185 9.234 9.186
7
A | HEL (mS/c) 53.4 03.4 53.0 4.1 23,2 53.4
v
7 | i (C) 18.0 18.6 21.7 182 18.2 221
A
B |G+ BREE (C) 20.6 22.9 24.2 20.6 23.6 25.5
G - BREEREE (%) 0.00 0.00 0.00 0.00 0.00 0.00
ZIFbI LA A (ppm) 11122811677 1244611039 (11159(|11300
ju
| | 72U LA o {ppm) 366 442 510 463 454 460
7
R | =7 RT L4ty (ppm) 1514 1487 1496 1534 1559 1545
‘y - _
7 | AN L 4Ey (ppm) 406 406 410 413 | 416 416
A
S| AbarFo Lty (ppm) 51 51 51 52 51 52
FRERIER(Gy) — | 4.8Xx10* | 4.8%x10* | — Nydyf3o% Rad¥5aF
R ENR AR (Gy ) — | L4x10* | L4x10* | —— | HiEsEEsl | RiEsEmEs
akjaad
f 3




PNC TN9410 92-208

f®2 -7 208 FEREES A o BERER
BEEET B &5 #& A MR 5 B # B & %
#2 P S ® ® S ) @
(BIEERERE 17.0ug/ 2 | 2.20 mg/ ¢ | 1.81 mg/ £ | 1.683ug/ 2 | L5Tug/2 | 22.0ug/ 28
7| BLETEM (V) 226 83 81 202 207 212
D .
| | pH 9.53°2 9.458 9.441 9.239 9.26 7 9.243
>
| BEE @S/c) 54.4 54.3 53.8 559 556 54.9
b
7 | iR (°C) 182 19.1 21.5 18.8 163 22.1
=z
M| G+« BREBE O 21.8 22.7 23.9 22.1 239 24.1
G - BNBEZEBE (%) 0.00 0.00 0.00 0.00 0.00 0.0¢
GB | IX@/KkFE A A > (ppm) 1410 111 140 124 130 131
A
& 588 4 > (ppm) 16 12 16 13 15 12
TS (Gy) — | 4.8%10* | 4.8x10* | ——— Reh5k Hadi5F
B IRIHRE (Gy) —— | L5X10* | 1.6X10* | ——— | iRIEHE | Rt
At boztasy
& =3




PNC TN9410 92-208

&2 -8 G0HMEA A BH=HE
Jit<3- 0T B & #& 3 BB &t |l x B B #%
+> T S—— ® ® e @ @
BEBEEE 15.Tue/2 | 6.19mg/2 {6.03mg/ 2 |11.2ug/8 |2.32ug/8 | L. QS.MQ/E
7| BB ERL (V) 243 177 87 169 246 2317
)
| | pH 8.699 9,040 8.992 3.749 9081 9.045
7 .
A | EEE (nS/¢) 52 4 532 52.5 52.0 52.3 52.3
y _
7 | iR (CC) 15.1 13.3 19.2 227 17.4 21.3
Z
| G+ BREBE (°C) 208 19.6 233 26.1 211 26.6
G - BRESZRIEE (%) 0.00 0.0¢ 0.00 0.0 1 0.00 0.0 0
7| EFEA A (ppm) 20139120816 |20792(15335(20405 /(20615
)
| | TiER A > {ppm) 2612 2852 2851 1793 2827 2893
7 _
B EZRAA v (ppm) 82 90 89 4 4 85 92
7
7| 7 v#FEAA(ppn) wHEhd 5.9 5 7 | BRiizhd 6. 6 B. 2
Z
2 | 558 4 > (ppm) BHand 15 13 | REiEhd 11 11
FAURIERE (Gy ) — | L44x10° | 1.44%x10% | — R ¥3uk Rad¥39F
HERI R R Gy ) — | 4 TX10* | 5.3X10% | ~———— | HIEEHFES | AIEFEA
{aFE POk A
i E2




PNC TN9410 92-208

%2 -9 60AMKE A+ ~BERER
BBgH] BB & % # B8 &t Fi * B 5 &
Hor — _ @ _— ® @
BIFI TR T.ddpug/f {6.80 mg/ ¢ | 7.04d mg/ 2 {39.dug/ ¢ | 1.32ug/8 | L.6dug/ 8
7| B{bBcaElr (V) 231 91 101 234 226 226
[
| 1 pH 8.799 9111 9075 8.984 9.271 9.243
7 : :
R | HEE (m$/c) 53.2 52._4 5217 54.3 55,5 54.2
Vi
7 | &g O 21.4 19.0 223 18.8 18.8 21.7
z _

MG+ BRERE (O 24.0 24,2 24.5 22.6 22.6 24,2
G » BNERREE (%) 0.00 0.00 0.00 0.01 0.00 0.00
7| F U LA A 2 (ppn) 10339711121 ;12384(12236|10084(11585

=]
l AV T LA v (ppm) 300 458 516 395 397 429
j B
B 2RI LAF 2 (ppm) 1523 1508 1515 1564 1536 1547
“
7\ A L4ty (ppm) 4789 405 405 431 412 418
2
| Ao vFa LAty (ppm) 51 51 51 53 52 53
TG (Gy) —— | 1.44x10% | 1.44x 10" —_——— HEP L&V Roh¥3sf
RERIGRE(Gy) — | 6.0x10* | 6.8x10* | — | HIEHEEEA | AIEEGEEA
g Rt DofIFEE % | DoiAlEE &
{ = DoflEE % 0.00ug/l |0.00ug/l
10. 00mg/1




PNC TN9410 92-208

%2 —10 60HMREE- 4 » RBaEHR

i B & % 7 B8 &t aif * B &5 #%
H T —_— ® — ® ®
TOEBRARE 6.23ug/ ¢ |4.69mg/f [4.85mg/ 8 | 19.6ug/ ¢ | 2. 16ug/ ¢ |0.63ug/2
7 | B L& EAL (mV) 234 138 213 225 212 216
v}
| | pH 8.896 90430 9153 8.082 9.277 9241
7
# | HEFR (nS/c) 54.3 54. 6 54.1 54.9 54.5 54.8
‘y B
7 VB 0 226 19.9 22.17 - 19.8 19.4 223
Z
NG+ BREE (CC) 254 24.6 25,4 24.0 24.4 251
G - BREZEE (%) 0.01 0.0 0 0.090 0.02 0.0 0 0.00
GB | Bk FEA A > (ppm) 125 127 130 |HmREA 168 16686
AN :
E 381 A > {(ppm) 25 21 IS5 | H/RIA 34 33
FAHEIN R B (Gy) —— | L 44X10° | 1. 44x108 _ HCTE SV Ke¥34¥
BN B (Gy) —— | BOXI0* | 4.4%10* | —— | AlEEEA | AIEEEEA
aRE Rt DoiflSEE % | Do BER
& = DolIFEE | DoiflSRiE % 0.001g/1 {0.00ug/!
9. 45mg/1 B, 37mg/1




