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Abstract

For the safe disposal of radioactive waste, it is necessary to review the soundness of
radioactive waste and engineering barrier. To evaluate cement concrete for the low level
radioactive waste disposal facility, we researched the structural integrity. Experiment was
performed using ANS 16.1 leach test procedure. The diffusion coefficients for Ca and Si
isotopes were determined. Semi-infinite model was used for analysis of the controlling
mechanism in the release of isotopes. Diffusion coefficients of Ca were 3.7762E-13 em’/s for
the sample immersed in simulated seawater and 1.3693E-12 cm?/s for the sample immersed in
deionized water. Diffusion coefficients of Si were 2.4510E-16 cm”/s for the sample immersed

in simulated seawater and 4.4568E-14 c¢m’/s for the sample immersed in deionized water.

SR LI AR E PARE
A Zme ARade A%
3

00 el A 500 Aol AT



b ZoEke T2E R 4R Bo] AEd
Aol Fa AAUEE SOl @ D, dBY-2A W, FeEaee] AT w4 a4
el )@ AZolvh AME FaEY Gt mupAdeltd AL A9 e 14, 5

S

@rﬂr?<q 2 E3 AA g A= 10001l A gls AA v AWME E3ke] A
A2 C-S-H9 Decalcification£: OEIQ ZATES A%
[e]

=99 A B mUbso] o T - Ay WA HVIE AEWE 18-S s AEAA
= dAdste 9 T dA Folth TEAE Hx ¥EA 7 FHY ABAEE AES
gholw =2 19599 oln] A4F9 WA H 7] E (Low-Level Radioactive Waste @ ©]3} LLW)<9]
AEE A Ast o 29 HE 19839 2 AT BAo] obd FIF Zolo AEAEE Adstd A
=9 BAMRETES Aweta ATk vt dA AlE 2959 A A ETE AT
+dS sk ok gAY A BAEEYE AEANER FEE A2 E IdHE R 19
e AT

1. (LLW)

Dri
99 (Concrete vault)

Centre de I Aube
(Concrete vault)

Swedish Final Repository (SFR)
Intrusion Resistant Underground
Structure (IRUS) (Concrete vault)
Hanford

Idaho National Engineering

Laboratory (INEL)
Beatty, Nevada Test Site
Los Alamos National Laboratory

(LANL)

Oak Ridge Reservation
(Concrete tumulus)

Savannah River Site

(Concrete vault)

ofN

AT AZAIEAM A LS ol A= TR FEolth F 1AM & 5 IR0l

e
flo



AYE EE(Concrete vaulh)t ZZHE ¥

=L
T

TEEE

a4

Ho

[e]
745

)

pS)
=

A

n] = o ) A F-(Department  of

skar it

S

37

e

o]

3

pS)
=

ATt

S0
A A H e A 29 Aol A2

o]

o]

(Concrete tumulus)2

W (Cover, Cap)is Ab&

R

H

i
w

iy

Aol #g 9

oF &

234

™)

3 e,

o 7}

Foo AW (A7)

=

—_—

0
I

il
BN

e 0%

3|

o)
H

Al fle] =

ke

=
Zhsre] el 7] 7

st e 7|3t o]

S

8 A

o]

s

.

=
=

T
-

il

ke
il

.

& %

]_

[}
1

&

T

=t

2] 7]

w

q

S
5

s
A

KeN
=

o]F oA

™)
S

FSAT

3|

7A

i
=y
oo
Iy

=

hek G54

10 mme] 3 A

=

€]

R

1

A

A

A
FA7E o) el

A wZe) 2]

100
=

300
300

gagon

& oF 20~30% A Eolth
A MAES 0~40%°)th. 28al ZAY 52 A

gl met

300

o~
T

DOE
Drigg
Centre de I'Aube
Swedish Final
Repository (SFR)
Intrusion Resistant
Underground
Structure (IRUS)

o] 0.0005 mm~ 10 mm®| ™,

=

DOE
= A
et

1

7}l

[2]
9 54

=

T
[s}

o

20l R A

2.2 A
A
o E/A

‘_Lmo



grEolt}, AJWlEREE] FEhld ol & &l FE3 FAE wEV] d& 2asH I
TE&N(aqueous)F o2 AYA oy, olgst FE AL 120]79 pHE Zr= Ca(OH)»9

sl Efolty. =ollA Ca(OH):9 &al== e 11g/L AxEolnt

M rlo
oy
it}
oo @

O
=
-
olr

AL Faselw W/Ce st
gt Bagel St Bo 346 wEd 22
| 24 (Ca(OH),) & 7481
2RE WAEe Ca(OH) 34
3

i

E/ARE(e]s W/C) BI7F S 7he

05~060] el = AME  F4o2

g e Al afetA

AHEREY w2 P3

Hl ol A g}, eakshd
[e]

o2 Fhtakd, dF2st

N
ofo
r
4 o
ot
_11>i
ofo
lo
at
rO
_0|L
&2
lo oX,
ul)
¥
>
ot
N

]

ZEWE ANWES= Ze 7|ee] M)A A Had wes dEA e oE Ay, €F
muy, Aekd a7te oM AYED. ANES §
d Azbs 2A487] 95k 2,3%9 ALaiEs Hrtsith webd ZEWE ARMESE F2 Ca0, SiO.,
AlLQO; 2 FeOs2A FAHE At AAMek 34 vl= F 39 Uiy 45579 AgES 33
FHrge AHME FH A9 0%S st dom 4mMA 10%E MgO, NaO, TiOs, P05 2 A
JLo)t},

>
}l_tl
o
Clot
)
ol
2L
£
=
flo
=
2
e
o,
ol
2L
£
o
o,
)

3.
4kst & FRACEE%)

CaO 60~67

Si0, 17~25

AlO3 3~8

FesxO3 05~6.0

MgO 0.1~-55
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Tricalcium Silicate 3Ca0-SiO; CsS
Dicalcium Silicate 2Ca0-SiO; C2S
Tricalcium Aluminate 3Ca0-Al203 CsA
Tetracalcium Aluminoferrite 4Ca0-Al;,03Fe03 C,AF

Tricalcium Silicate : %A A Fo AAlo] YeEldlE =459 50% oS vEY

Dicalcium Silicate : =45t 2 gd AA MAMs] T/
Tricalcium Aluminate @ 1,29 o] Z=¢ AAS vebuiyt 2 Ahzke &

Tetracalcium Aluminoferrite : & W 237} dold
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5.
(%)
CsS C.S Cs3A C4+AF
33.4 37.0 12.0 8.5
45 4 26.0 11.2 8.5
6 .
(%)
CaO 60-67 61.5 62.7
SiO» 17-25 21.7 21.0
Al,O3 3-8 6.3 6.0
Fe.0Os3 0.5-6.0 2.8 2.8
MgO 0.1-4.0 3.3 2.6
Alkalis 0.2-1.3 1.19 1.19
SOs3 1-3 2.0 2.1
ARMEYE B3 23 & FoAFe] B3 whEsle] FItsE olE o] W douyE T4 g
kg 210 tp2-3l 7o} o]F 3Ca0 - 25103 - 3H:02 Tobermorite® F= CSHEla &kt

11 2(3Ca0 - Si02) + 6H20 — 3Ca0 - 2Si03 - 3H0 + 3Ca(OH)»
g 21 2(2Ca0 - Si02) + 4HO — 3Ca0 - 2Si03 - 3H20 + Ca(OH)2
g 31 3Ca0 - AlOs + 12H:0 + Ca(OH)2 — 3CaO - Al:Os - Ca(OH)s - 12H20
41 4Ca0 - AlOs - FeO + 10H20 + 2Ca(OH)2 — 6Ca0 - Al:Os - Fes0s - 12H20
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