CuO

60 70mol%

30 3

x 5mm

1100

300

P,0,-CuOx-2Zn0O

(Tf,K)

30

P205'CUOX'ZnO

(Weighing Mixing] ~ Chemical reagentsZn0,Cu0,H,PO,
40g batch

50

At300 for 2hours
409

Alumina crucible
At 1100 for 30 minutes (in air)

Carbon mold

2 v

l Heattreatment] Tg-30 |, keepfor3hours

v
Tg [Cutting Palishing ]—’

Fig.2-1-1 Non-reduced sample procedure from chemical reagent

10mmx 10mm
400 3000 15
Fig.2-1-1
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Non-reducing glass sample

[Weighing Broken Mixing] D-(+) glucose : C,H ,O,

v At1100  for 30 minutes (inair)
1100 30 ETE Aluminacrucible Aluminacover
v
Casting Carbon mold
Tg 30 3 ;
A
Heat treatment Tg-30 , keepfor 3 hours
10mmx lr
10mmx 5mm [ Cutting Polishing ]—>
400 3000 Fig.2-1-2 Reduced sample procedure from chemical reagent
15
Fig.2-1-2
2-3
2
MCC-1 Materials Characterization
Center Y
Table 2-3-1 Fig.2-3-1 Diagram of ther mostat bath
Fig.2-3-1

Table 2-3-1 M easur ement conditions of leach test

Sample size About 10x 10x 5mm , bulk
L each container PFA
Leach liquid Distilled water
Liquid temperature 25and 75

Soaking time Changing by composition
Current velocity Static
WY 0.1cm™

S: Surface area of glass sample, V: Capacity of liquid



Dissolution rate Table
3-1-1
g/cn?

hr

50P,0q 70P,0;

60P,0,

CuO
1 zn?t cu**
zn* 4
4 > 4 6
H,O H* OH"

cu cu

2 Fidd strength
Cu” Field strength

strength cu* Cu’

Field strength

3 ionization series
M;

Table. 3-1-1 Dissolution rate of respective glass composition

Cu2+

Before After
reduce reduce
(g/icm? h) | (g/icm? h)
x 100 x 100
70P205-30Zn0O (mol ) 0.112
70P205-15Cu0-30Zn0O (mol ) 0.062 \
70P,05-30CuO (mol ) 0.045 \
60P205-40Zn0O (mol ) 0.566
60P205-10Cu0-30Zn0O (mol ) 0.158 0.161
60P205-20Cu0-20Zn0O (mol ) 0.103 0.058
60P205-30Cu0-10Zn0O (mol ) 0.056 0.099
60P205-40Cu0 (mol ) 0.034 0.099
50P205-50Zn0O (mol ) 15.938
50P205-25Cu0-25Zn0 (mol ) 1.967
50P205-50Cu0 (mol ) 1.589
65Pb0-24.6B203-10.4Zn0O(mol%) 0.244
60Pb0-40Si0 2 (mol%) 0.0025
4 6
Cu2+
Cu* 4
ZIrd
520 Cu* 169 Zn”* 556 zn** Field
Zn2+
M,"



M1+M2+ <—> M1++M2
M;+H® €———> M, "+H

M, M, H
Zn H Cu Zn
Zn Cu
4) (single bond energy)
1 zn*
151(kJmol) cu™* 184(k¥moal) Cu" 274(kJmoal)
1
Van Wazer?
(polymeric structural model) PO,
3
P-O-P branching PO,
1 50mol PO,
2 50mol PO,
1 PO,
H,O H* OH"
2
50mol% PO,
Van Wazer

3-2
Table 3-3-1 - -
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Fig.331  60P,05-20CuOx-20ZnO(non-reduced glass) Fig.3-3-2  60P,05-20CuOx-20Zn0O reduced
glass
2500
Cu
® 7Zn
2000 |- =
60P,05-20CuO%-20ZnO(non-reduced & 500 |
glass) 5
©
= 1000
2
s
O 500}
60P,05-20Cu0Ox-20ZnO reduced glass
0 1 1 1 1 1 1 1
0 5 10 15 20 25
Soaking time (hr)
Fig.3-3-1 Change of concentration in solution
at 60P205-20Cu0x-20Zn0 glass (non-reduced)
vt
2500
s Cu
2000 e Zn
() £ P
g
E’ 1500
S
o
g 1000 |
5
O
500
[
0 w i 1 . 1 . 1 . 1
0 5 10 15 20 25

F

Soaking time (hr)

ig.3-3-2 Change of concentration in solution
at 60P205-20Cu0Ox-20Zn0O glass (reduced)




4.
CuOx-ZnO-P,Os

1

TgK (Tf,K)

Zn**-0 Cu**-0
(TF,K) PO,
TgK (Tf,K) Cu’

2)

TgK (Tf,K) -
3 ICP

1) “Nuclear Waste Materials Handbook—Waste Form Testing Methods”
1981 Materials Characterization Center

2) VanWazer “ JR.Phosphorus and its compound” 958 Interscience New York



