


AU AR— MIMSIATEE N B AR A A B s R E NS AT T D R ImEE T,
ARLUAR— FDOAFWNCEEHERRIZET 2 BMWEbEE, Tiid TCBMnEbE T I,
¥, ARLAR— NOEUTHARFR T HIFEHFEERN AR — 25— (http//www.jaea.go.jp)
LOREINTWET,

MSTATEUE N B AR T IR SUBRFE NS RSN G A ZuBain i Sk
T319-1195 PRIRIEARETER HVEAT 2 5 EAR 2 ol 4
E il 029-282-6387, Fax 029-282-5920, E-mail:ird-support@jaea.go.jp

This report is issued irregularly by Japan Atomic Energy Agency

Inquiries about availability and/or copyright of this report should be addressed to
Intellectual Resources Section, Intellectual Resources Department,

Japan Atomic Energy Agency

2-4 Shirakata Shirane, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195 Japan

Tel +81-29-282-6387, Fax +81-29-282-5920, E-mail:ird-support@jaea.go.jp

© Japan Atomic Energy Agency, 2010




JAEA-Research 2010-026

O20 TRUOODOOOOOOO/MOOCOODOOOOOODOOOOOOOOO/MOOO0O0d
gooboooooooboobonoobogobooboooooooooboboobooooon

Doo0oooooood
0000000000 00000000000000
00 0000 009000 OO0
(20100 60 70 0O0O)

020 TRUODOOOOOOOOOOOO0ODOOO0OO0O0OO0O000O000000000000
000000000/00000000000000000000000000000000
000000000000000000000000000000000 00000000
000000000000000000000000000000000000000000
000000000000000000000000000000000000000000
00000000oo0oo0oo0o000"000000o0ooonooooo0o0ooogooo oggag”
00000000000000000000/000000000000000000000
0000000000000000000000000000000000000

00000000000000000000000000000000000000000
00000000000000000000000000000000 Sato factor (Fs)O O
000000000 Camafactor (FoO OO ODODOD000D0O0000O0D0O0O0O0OO0OOO0O
00000000000 FsOOOOO00000000000000000000OFc000
000000000000000000000000000000000000000000
0000@IIDMONDOD0OO000D00000O000(Chemical affinity 000000000)
000000000000000 FeOOOOOOOO0ODOOO0O0O0O000O000000000
0000000000000000000000000000000000000

O00000000000@O): 03191194 00000000000 4-33
U 0poooooo@oOoOooOoOoOooooon)



JAEA-Research 2010-026

Inverted Relation between Stabilities of Secondary Minerals and Alteration Rate of Montmorillonite in
Chemistry/Mass-Transport Coupled Analyses of Cement/Bentonite Engineered Barrier System for
TRU-2 Report

Akira HONDA, Kohei YAMAGUCHI" and Chie ODA

Geological Isolation Research Unit
Geological Isolation Research and Development Directorate
Japan Atomic Energy Agency
Tokai-mura, Naka-gun, Ibaraki-ken

(Received June 7, 2010)

More significant alteration of montmorillonite was estimated if the precipitation of meta-stable as
opposed to stable secondary minerals was assumed in a chemical/mass-transport coupled analyses of
cement/bentonite engineered barrier system for TRU-2. In general, stable secondary minerals control
lower solution concentrations than meta-stable secondary minerals. This suggests that the dissolution
rate of montmorillonite in the stable secondary mineral case would be higher because the saturation
index (S.1.) of montmorillonite would be lower than in the meta-stable secondary mineral case. The
estimation results of chemical/mass-transport coupled analyses of cement/bentonite engineered barrier
system for TRU-2 report, however, showed the reversed tendency. In order to understand the reasons of
this reversed tendency, chemical reaction analyses of a batch system were conducted, in which mass

balance can be easily understood.

The “Sato Factor (Fs)”, which shows the effect of hydroxyl ion concentration on the dissolution rate of
montmorillonite, and the “Cama Factor (Fc)”, which shows the effect of chemical affinity on the
dissolution rate of montmorillonite, were determined using previously calculated results. No significant
difference of Fs was found between the meta-stable secondary and stable secondary minerals.
However, the Fc of the meta-stable secondary minerals was higher than that of the stable secondary
minerals, except for a very short initial stage of reaction. These results mean that the S.I. of
montmorillonite is lower in the case of meta-stable secondary minerals, except for the very short initial
period. Because the Fc is higher throughout most of the reaction period in the case of meta-stable

secondary minerals, the alteration is more significant.

Keywords : Cement, Bentonite, Alteration, TRU-2, Meta-stable Secondary Minerals, Stable Secondary

Minerals
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ooooooono oon aad oooooooon
gooodgad
(1dm3000)
DDD Quartz Si102 60.1 Cg}llcgﬁlciffnzs
Nao.33Mgo.33A11.67814010(0H)2 367.0 | 0.271 mol/dms3-total
Montmorillo 48.0Wt% Cao.165Mgo.33Al1.67814010(0H)2 366.0 | 0.039 mol/dm3-total
nite ' Ko.33Mgo.33A11.67S514010(0H)2 372.3 | 0.003 mol/dm3-total
Mgo.165Mgo.33A11.67814010(0H)2 | 363.4 | 0.004 mol/dm3-total
oo Quartz 0.6wt% neglected
00 Chalcedony | 38.0wt% Si02 | 60.1 | 3.25 mol/dm3-total
V1© Plagioclase 4.Twt% neglected
Calcite 9 dwt% CaCOs 100. 0.058 mol/dms3-total
) 1
Dolomite 2.4wt% neglected
Analcime 3.3wt% neglected
Pylite 0.6wt% neglected

oo

0

Cation exchange capacity

60.1 [meq/(100
bentonite-g)]

Initial composition of exchangeable cations

ZNa : 51.4, ZoCa : 7.4,
ZK : 0.6, ZsMg : 0.7

Selectivity of ion exchange reaction, logKcer (Selectivity of ion
exchange coefficients obey a definition in Gaines & Thomas(1953).)

27ZNa-Z2Ca:0.69,
ZNa-ZK:0.42,

27ZNa-7Z2Mg:0.67,
ZNa-ZH:1.88
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K2 BEMERWSEDT LAV EKBBRDHERK

Element Concentration(mol/dm?3)
Na 1.98E-01
K 3.04E-01
Ca 9.61E-04
Mg 1.63E-09
3.53E-03
S 5.08E-02
Cl 1.45E-05
Al 1.64E-05
Si 1.71E-05
pH 13.5

-10-
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