












1 10 100
0

1

2

3

4

5

6

7

 UO
2
 powder

 recycled U
3
O

8

Fr
eq

ue
nc

y 
(%

)

Particle size (µm)

Fig. 1. Particle size distribution.
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Fig.2. Micrographs showing morphology of
         (a) UO2 and (b) U3O8

0 20 40 60 80 100
76

80

84

88

92

96

100

 pure UO
2

 0.05wt% TiO
2

 0.1wt% TiO
2

 0.2wt% TiO
2

S
in

te
re

d 
de

ns
ity

 (%
 T

D
)

 U
3
O

8
 Content(wt%)0.00 0.05 0.10 0.15 0.20 0.25

88

90

92

94

96

98

100

 pure UO
2

 UO
2
 + 10wt% U

3
O

8

 UO
2
 + 20wt% U

3
O

8

 UO
2
 + 30wt% U

3
O

8

sin
te

re
d 

de
ns

ity
 (%

 T
D

)

TiO
2
 content (wt%)

Fig. 4. UO2 pellet density as a function of U3O8
           composition under various TiO2 additions.Fig. 3. UO2 pellet density as a function of TiO2 content

           under various U3O8 compositions.
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Fig. 6. Oxygen potentials of titanium oxides and hydrogen gas 
           with moisture as a function of temperature.
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Fig. 5. Densification and densification rates of 
           (60 % UO2 + 40 % U3O8) compacts. 



Fig. 7. Microstructure of 0.1wt% TiO2- doped UO2    pellets
           made from various compacts.
         (a) UO2      (b) 80 wt% UO2+20wt% U3O8
         (c ) 40 wt% UO2+60wt% U3O8   (d) U3O8

(a) 100% UO2 (b) 20% U3O8

(c) 60% U3O8 (d) 100% U3O8
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Fig. 8. A second phase precipitated on grain boundary.
            Titanium profile is obtained along the straight line.
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Fig. 9. Grain size of UO2 pellets as a function of 
         U3O8 composition under TiO2 additions.
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