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Experimental Study on the Degradation Behavior of Cementitious Materials *
K. Iriva **, H. Kubo ***
ABSTRACT

Cementitious materials are important candidates of artificial barriers in
TRU waste respository. Although repository is constructed in deep rock under
the ground water lebel, even then concrete is gradually degrated by ground
water, some ions, and chemical components included in the wastes. The influence of
interaction between chloride and sulphate ions ,and hydrated cement has been
studied so far. The old concrete placed below the ground water level for several
decades has been investigared.

The influence of nitrate that is included in TRU waste has been studied by
using cement paste. Little leaching of calcium has been observed. Eirringide was
also observed. It was examined that cement hydrate phase was stable to mnitrate
ions at pH valueof 5-6. Experiment has been planned fo study the interaction
between calcium and bentonite. It has been predicted that sodium bentonite
changes to calcium bentonite, and gradually to zeolite, by the influence of
cement. .

Batch, permeability, and electrical difference tests have been performed.
This investigation has been carried out on cementitious materials in L/ILW
repositories in Switzerland, Sweden, and in HLW in Canada.

* Work performed by Obavashi Corporatiom, under contract with the Power Reactor
and Nuclear Fuel Development Corporation.

PNC Liaison : Geological Isolation Technology Section, Tadashi Mano
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=K pH Bh Ca Si Al Fe K Mg Na
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JEik 5.6 +476 — - - - - - —
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2rH 12.9 +156 70 - - = 110 - 120
(fek)) 37 H 12.9 +176 840 — - - 120 - 96
(mH)| 3B 12.8 +166 670 - - - 0 - 22
Rk 5.6 +416 - - - - 3 - 27000
NaNOs | 1Y B 12.9 +176 280 — — — 180 — 27000
Wi |28 12.8 1156 450 - — — 170 — 27000
(k)| 37 H 13.2 +156 450 - — — 170 — 27000
NaNO, | 1B | 13.0 +166 60 — — — 100 — 27000
BmR | 2FB 12.8 4156 400 - - 120 - 27000
(A 3rA 13.1 4176 30 - — — 110 27000
%ﬁ!ﬁﬂﬁ(ppnﬂ
ICP : 1.0 Al 0 2 Fe:0.1
FEFBE Mg 0.1

& (=) iﬁ%ﬁ@ﬁﬁiﬁ{%’éj‘?‘




#-2.2.3.2 BHRDODTER

Bk N0, NOs SO ' HCOs COs OH
(ppm) o (ppm)
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(#k| 37 A - — 1 0 10 870
(EH)| 37 A - - 1 0 10 720
Bt - 73000 — 20 - -

NaNO, | 148 — 73000 1 0 50 1650
mik | 278 — 73000 1 0 50 1650
(k| 378 — 73000 1 0 70 1650
NaNO; | 178 - 73000 1 0 20 1300
ik | 278 — 73000 1 0 20 1400
(B 37 A - 73000 1 0 70 1400
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IC  NO::1.0 NOs:1.0 804:1.0
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RO &> RRIEHRE B LEL 5N B, |
2Ca(0H); + Al4Sig0z0 (OH) s — 2CaAl;8i40:2+6H,0
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l l _L # 1 N UMM 4G

p=1.9t/m3
k =6 X 10 ¥emys
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N, % |0.20 | 0.15]| LEBTIERRO
Ca,ppm| 0.5 |11 WEMNZESH LN
Mg, # |0.01 | 0.5 aﬁ

K, i1 17 A D EEE
Fe, 7 10.2 | 0.7 || ofEREFuiE
Al # [0.5 [ 0.5 || @E@@dohizn

X-3.1.2.3 NaOHEREEEROER
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