Vol.27 No.3

27 3
2005 8 Journal of Nuclear and Radiochemistry Aug. 2005
:0253-9950(2005) 03-0144-08
] ]
102413
MCC1 (150 9 )
) 546 d ,
: TL941 113 DA
, Ca,S B Al Fe) ;PMasma Quad Plus
(ICP-MY9) , VG
, 10" g/ mL ( Sr,Cs
, Nd ) ;L EO-1450
pH , L EO , 200 Vv 300
kv, KEV EX Sgma
(121 ( ) ;Drmax- RB
12kwW X ,
(Rigaku) ,Cuk ,A =1.54x10""
) m) , B =200 80O
, ( 1.4414 S-
cm™ )
1 (
602.59 602.88 m) ,
1 , 0.074 0.149 mm )
11 12L , , 99.99 %
DDS11A ) ) )
; HI-9025 , , 2.5 MPa
(HANNA) : Adventage , ,
- (ICP-AES) , TIA
, 10 % g/ mL (
:2005-05-11 ; :2005-06-01
IAEA (10637)

(19729 ,



145

12

1150 , 3h ) )
500 1lh,
16 mm
x13 mm x1 mm ,
) 3 min,
3 min ,
, 110
1
Table 1 Compositions of deionized water and
smulated ground water 10°°©
. (Smulated
(Element) (Deionized water) underground water)
K] 1.02 2.38
Na 0.02 2.97
B 0.01 0.05
Al 0.2 0.12
S 0.01 0.05
Cs” 0.75 1.06
Fe 0.02 0.04
Nd * 0.01 0.03
(Note) ¥ *” 10°9¢ *”is10°9)
(3]
2 3[4]
2

Table 2 Oxide composition of smulated high
level liquid waste in the HL W glass

(Component) w/ % (Component) wi %
Na:O 7.01 Y203 0.016
BaO 0.021 SrO 0.037
Fe203 3.24 TiO2 0.15
K20 0.094 NiO 0.59
Cr203 0.30 P20s 0.071
Nd20s 2.03 Al203 1.45
MoOs 0.19 MnO:2 0.014
Cs20 0.12 SO3 0. 66

3
Table 3 Badc glassof the HL W glass
oxide composition

w/ % w/ %
(Component) (Component)
902 50.23 Li2O 1.93
B203 18.48 CaO 4.54
\E¥e} 4.20 MgO 0.84
Al203 2.94 TiO2 0.84
13
MCC1 (51
[4]
, (sa/v) =10 m*
( ),
(90 £ 2) (150 = 2) 24 h
25,15 30d, )
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Fig.1 Massleaching rate on the HL W glass
s —150 (9mulated underground water) ,
A—90 (9mulated underground water) ,
e —150 (Deionized water) , ) ,
v—90 (Deionized water)
4 ’
Table 4 Leaching rates of basc glass elementsin
anaerobic and atmospheric conditions 2.2.2 XRD
Rm/ (g-cm 2. d- 1) 546 d
, 4.5 4 ,150 ,
(Element)
(Atmosphere condition) (Low oxygen condition) )
g 6.64x10°° 3.66x10°° 91d '
Na 8.54x10°° 5.02x10° %
Sr 1.84x10°5 1.50x10"° Al20s CaCOs 5 ,90
Cs 7.34x10°° 4.03%x10°5 ,
Fe - 3.63x10°7
Nd 0.41x10°8 0.11x10-8
B 9.26x10°5 4.84%10°5 '
(Note) ¢ =" [6] (Come from ref. [6]) , ,
2.2.3 XEDS X
22
(SEM/ XEDYS)
2.2.1 SEM
, 6—9 150 ,
(SEI) ( )
2,3 2 , 150
S ,Ca,Al; S ,Ca,
e I B T o :
20um EHT =20.00kV WD =22 mm | 20 jim EHT =20.00kV WD =21 mm
2 150 546 d SEM
Fig.2 SEM morphologies of the HL W glass after leaching at 150  for 546 d
() — (Smulated underground water) ;
(b)) — (Deonized water)
,,
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3 9 546 d SEM
Fig.3 SEM morphologies of the HL W glass after leaching at 90  for 546 d
(@) — (Smulated underground water) ;
(b)) — (Deonized water)
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Fig.4 XRD patternsof the leached glass at 150  during 546 d
(a) — (Smulated underground water) ;
(b) — (Deionized water)
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Fg.5 XRD patternsof the leached glassat 90  during 546 d
(@) — (Smulated underground water) ;
(b) — (Deionized water)
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) Fig.7 XEDS spectrum of crystalline sediments
Fig.6 XEDS spectrum of the HL W glass matrix on the HL W glass surface ater leaching by
smulated ground water at 150  for 546 d
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Fig.8 XEDS spectrum of crystalline sediments Fg.9 XEDS spectrumof crystalline S_Edi ments
on the HL W glass surface after leaching by on the.HI_.W glass surface after leaching by
simulated ground water at 90  for 546 d deionized water at 90  for 546 d
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Fig.11 Profile picture of leached glass at 150  for 364 d
() — (Smulated underground water) ;
(b)) — (Deionized water)
I}i_ll_{nA
12 90 364 d
Fig.12 Profile picture of leached glassat 90  for 364 d
() — (Smulated underground water) ;
(b) — (Deionized water)
24
(Arrhenius) ,
[1,2,8] .
_ B )
k= AX exp[ RTJ (1)
B J/ mol ; A ;R=8.314
J/ (mol - K); T K [1,2] :
(1) 1 40 80 kJ/ mol
I -
Ink = 2.303 x R X T+InA (2)
25
' ' 11,12 ,
b 2 [. ]
' c= Kxt (3)
E.= 35 kJ/ mol ;
,C i K it
) E= 23
kJ/ mol
,,
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(3) :
, , lgc = IgK + xlgt (4)
; , ,a=lgK
OH" , , Na,S B
) Na,S B
, 5
5
Table 5 Ft parametersof element loss rate
150 150 90 90

(Underground water) (Deionized water)

(Underground water) (Deionized water)

(1) :

(2) , :

(3)

(4) :

(5)

(3]

(4]

(5]

(6]

(7]

(8]

a X a X a X a X
Na -7.24 0.44 -6.94 0.37 -8.36 0.48 -8.11 0.49
g -7.27 0.34 -6.92 0.25 -8.18 0.32 -7.88 0.30
B -7.32 0.46 - 6.89 0.34 -8.39 0.46 -8.18 0.50
X X
, :x=0.5 ,
(D 90 , X 32 ,
0.5,
;90 x= 0.5,
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Effect of Temperature and Leaching Agent on the L eaching Behavior
of HL W dass Under Low Oxygen Conditions

ZHANG Hua, LUO Shang-geng, JIANG Yao-zhong, ZHOU Hui

China Institute of Atomic Energy, P.O.Box 275(93) , Beijing 102413, China

Abgtract : The leaching behavior of HLW glass by smulated groundwater and deionized water are

studied by MCC-1 static method under both atmospheric and anaerobic conditions at 150

and 90

for 546 d. The experimental results show that an elevation of temperature can speed up the mass lea
ching rate of the HL W glass, enhance the surface sediment phase formation, and increase its surface
thickness. The leaching reaction activation energies calculated for both leaching agents indicate the
simulated underground water will cause heavier corroson to the HL W glass than the deionized water
at higher temperature. A leaching mechanistic study for main elements of the HL W glass reveal s that
the leaching behavior of each main element at lower temperature is approximately the same for both
leaching agents, but becomes different at higher temperature.
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HL W glass; leaching behavior; low oxygen condition
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