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³ 1  T-XklV��P@A�´µ¶)·a 

Fig.1  Curves of pressure versus time during cerium deuterium 

reaction (visual window reaction vessel, scale size 100 

µm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

³ 2  .D¸X¹ºT»P&'|¼(wxX@ 5 kPa) 

Fig.2  Surface morphologies of cerium slices before (a) and after (b) 

deuterium absorption at room temperature (the initial 

deuterium pressure 5 kPa) 
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³ 3  ToTX)�P XRD³g 

Fig.3  XRD patterns of cerium and cerium deuteride 

20 30 40 50 60 70 80 90

(4 20 )

(33 1)

( 222 )

(3 11)(2 20)

(4 00)

(4 22)

(420 )

(3 31 )

(222 )

(31 1)

( 220 )

(2 00 )

CeD

2.0 9

γ -Ce

CeD

2. 40

CeD

3. 00

 

 

I
n
t
e
n
s
i
t
y
/
a
.
u
.

2θ  /(

o

)

(11 1)

(111 )

(200 )

a 

b 

1.5 mm 

0 5 10 15 20 25 30 35 40 45 50

25

30

35

40

45

 

 Pressure     D/Ce

Time/min

P
r
e
s
s
u
r
e
,
 
P
/
k
P
a

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

D
/
C
e

29 min 

 8 min 

0 min 



­908­                                          ®�
�¯°(��                                            � 48� 

 

� 1  ��������	
� 

Table 1  Lattice parameters of cerium and cerium deuteride 

Material 

Lattice 

parameter/nm 

Unit-cell 

volume/nm
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³ 4  TX)�PHefg 

Fig.4  Thermal desorption spectroscopy of cerium deuterides: (a) CeD

3.00

, (b) CeD

2.40

, and (c) CeD

2.09
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Abstract: The corrosion behavior of cerium (Ce) in excess deuterium (D

2

) was investigated by the pressure-volume-temperature system 

(PVT) and the hot-stage microscopy (HSM). The phase composition and thermal stability of cerium-deuterium reaction products were 

investigated by X-ray diffraction (XRD) and thermal desorption spectroscopy (TDS), respectively. The results show that cerium can react 

quickly with deuterium to form saturated cerium deuteride (CeD

3

) at room temperature and the initial deuterium pressure of 43 kPa. After 

the reaction, the sample is seriously pulverized. A series of cerium deuterides, which have different deuterium contents, can be obtained by 

heating the saturated cerium deuteride at different temperatures. The cerium deuterides have the face-centered cubic (fcc) structure similar 

to that of metal ruthenium at room temperature. The volume expansion ratio of CeD

2

 is about 24.3% relative to Ce. However, with the 

increase of deuterium content, anomalous volume shrinkage of cerium deuteride emerges. Thermal desorption spectrums show that CeD

3

 

could decompose around 120 °C, but CeD

2 

could be stable above 600 °C. 

Key words: cerium; deuterium; deuteride; corrosion; thermal desorption 
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