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Low-Alkaline Cementitious Grout for High-Level Nuclear Waste Disposal
Norihiko Miura Kenichiro Suzuki Nobuko Taguchi

Keishiro Iriya Masaru Noda

Abstract

The stratum disposal system for high-level nuclear waste mainly involves the use of natural bedrock,
called the natural barrier, and over pack and the buffer, those are designated as the artificial barrier. Grouting
technology is indispensable for the environment that the crack and the underground water flow of the bedrock
bring about mass transport, also radio active component. However, typical cementitious grout material is
strongly alkaline and the alkalinity that it imparts to the barrier material, especially to mineral substances in the
bedrock or buffer, is suspected to compromise the performance of the barrier system over the long term. In
order to avoid this undesirable alkaline influence, we have developed a procedure for reducing the alkaline
state in cementitious materials by employing high volumes of additives such as pozzolanic materials. In this
paper, we discuss the basic properties of low-alkaline cementitious grout, and explain how to select and mix
appropriate proportions of grout to accomplish the end-objective ,i.e., develop an efficient stratum disposal
system. We also elaborate on progress achieved in research on this topic over the last two years.
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Table 5 RIEJ 57 FEEEDMRELER

Comparative Table of Performance of Grouting Mixtures

BLUNNE ET -7 177] TR AT L |74 VRER e |
No. | #mEIA [kiEasttt| sPmm=E| RTER | ZHEEE | BKE | 79-7o0 | (INEI00F) [30FHRiRE RoH & AW B’EE | (#in2sA) || FEEERE
(%) (%) () (mPa-s) (Pa) (%) (ml) (ml) (kPa) (B§RE) (B57E) (N/mm?) RAUk
1 5500 100 6.0 374 96.4 3.1 0 58 245 0.3 105 12.8 18.8 Al 3
3 " 125 55 30.9 81.0 47 0 75 390 05 14.4 © | 12
4 " 150 45 338 82,5 6.1 0 8.4 240 0.8 125 Al 4
5 4510 100 6.0 29.2 73.1 20 0 13.5 Al s
6 " 100 55 354 875 38 0 9.3 12.7 19.2 x| -4
7 " 125 55 29.6 66.6 26 0 Al
8 " 150 45 28.7 61.3 39 0 x| -7
9 4402 100 45 34.2 82.9 5.1 0 Q| 10
1 " 150 40 25.7 69.6 38 0 x | -4
12 | 4204 100 35 26.6 480 5.6 0 x| 5
13 " 150 20 26.1 81.0 30 19 x| -5
14 | 3610 100 6.0 28.6 70.6 12 0 Al 7
15 " 150 5.0 29.4 61.9 49 0 95 x| -3
16 | 3601 100 6.0 32.8 84.7 1.8 0 6.9 Of 7
17 " 150 5.0 25.1 485 0.9 0 70 x| 3
18 | 2530 100 55 215 54.1 1.0 0 94 x| 4
19 " 150 5.0 35.4 88.4 56 0 109 x | -12
_marsh corn
POSIVA#R#E =45 1 =50 =50 i =20 . L..205 . L2480
EEEFEF  fannel  (=347) 1 (=85?): (=607 : (=157 : (=907 :(=200?): =05 & (=11?):(=187): (2607 :
18%
s [ l I |
S -4 -2 + +2

Table4 757 FOpHAEHER (—H)

Some Results of pH Measurement of Hardened Grout

wormme | A8 | Vgt | e
OPC/SF/SSIFA |\ e [ 44> | AT | 44Y [ AT
Tk | K | K | #EK
5/5/0/0 100 12.11 11.40 10.60 9.61
5/5/0/0 200 12.09 11.49 10.63 9.40
4/5/1/0 200 12.29 11.54 10.50 9.32
4/4/0/2 100 11.98 11.16 10.68 9.52
4/4/0/2 200 12.28 11.44 10.66 9.47
4/2/0/4 100 12.35 11.83 10.37 9.97
3/6/1/0 100 11.56 10.30 10.60 9.61
3/6/0/1 100 11.31 10.02 10.49 9.28
2/5/3/0 100 10.93 9.71 10.22 9.05
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