
ThO2 UO2 PuO2

CaF2 CaF2 CaF2

(nm)
0.5597 0.5471 0.5396

(10-26/m3)
2.28 2.44 2.55

ThO2 >> UO2 > PuO2

ThO2

ThO2 UO2 PuO2

(K)
3643 3123 2623

(10-6 K-1)
9.67 10 11.4

(W/m/K)

14 (300 K)

6.2 (773 K)

2.4 (1773 K)

9.8 (300 K)

4.8 (773 K)

2.4 (1773 K)

4.48 (773 K)

1.97 (1773K)

(GPa)
138-249 193-214 -



Th

U

Pu

1633 K

942 K 1049 K

Th U Pu

FCC (-1633 K)

BCC (-1960 K)

(-942 K)

(-1049 K)

BCC (-1408 K)

(-399 K)

(-478 K)

(-591 K )

FCC (-725 K)

BCT (-749 K)

BCC (-913 K)

(nm)

0.5084 (FCC)

0.4110 (BCC,1723 K)

-

0.3534 (BCC,1060 K)

0.4635 (FCC, 653 K)

0.3638 (BCC, 773 K)

(10-26M/m3)

3.04 (FCC)

2.88 (BCC)

-

4.57 (BCC)

4.01 (FCC)

4.16 (BCC)

BCC Th >> Pu > U

Th FCC



Th U Pu

(K)
1960 1408 913

(10-6 K-1)

11.4 (300 K)

14.9 (1223 K)

14 (300 K)

25 (900 K)

59 (300-400 K)

-8.8 (FCC)

25.6 (BCC)

(W/m/K)

49.1 (300 K)

50.4 (700 K)

51.5 (1000 K)

=1.3 10-7 m

27.6 (300 K)

36.4 (700 K)

43.9 (1000 K)

=3.0 10-7 m

-

(GPa)
72.4 203 -

Th

/

ThC UC PuC

NaCl NaCl NaCl

(nm)
0.5338 0.4961 0.4973

(10-26M/m3)
2.63 3.28 3.25

ThN UN PuN

NaCl NaCl NaCl

(nm)
0.5159 0.4889 0.4905

(10-26M/m3)
2.91 3.42 3.39

ThC >> PuC > UC

ThN >> PuN > UN



ThC UC PuC

(K)
~2773 ~2673 1933

(10-6 K-1)

5.8

(300 K – 1773 K)
10-11 -

(W/m/K)

35 (300 K)

37 (773 K)

32 (300 K)

7.3 (773 K)

7.6 (1273 K)

~3 (773 K)

~18 (1773 K)

( )

(GPa)
174 (calc) 225 -

ThC

ThN UN PuN

(K)

3193

(N2 2.6 atm)
3078 ~2873

(10-6 K-1)

8.2

(1073 K-1573 K)

7-8

(500 K-1000 K)

11-17

(500 K-1500 K)

(W/m/K)

35-51 (300 K)

37-49 (773 K)

~14 (300 K)

~20 (773 K)

~24 (1273 K)

11-12

(700 K-1500 K)

(GPa)
262 (calc) 268 -

ThN



ThO2

UO2

(Th,U)O2 0.9-56 GWd/t 0.1 - 5.2 % FP

Th-O ThO2

Th

ThC/N

U FCC

U

U FP

UC/N

UC/N

(U,Pu)O2

FP

U Pu 2-10 at% (Th,U/Pu)O2

(Th,U)O2

1

2

U<10 at% 3

1. J. Cohen (1966), S. Hubert(2006)

2. K. Bakker et al., J. Nucl. Mater., 96 (1981) 305.

3. M. Murabayashi (1975), C. G. S. Pillai (2000), C. Cozzo (2010)
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