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Fig.1  Schematic diagram of deuterium, tritium absorption 

experiment system 
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Fig.2  P-t curves of LaNi
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 alloy absorbing tritium 

at constant volume 

 

 

 

 

 

 

 

 

 

 

 

 

r 3  LaNi

3.70

Al

0.75

Mn

0.55

'(8/0121`R-67�� 

Fig.3  n-t curves of LaNi
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 alloy absorbing tritium at 

constant volume 
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Table 1  Parameters of tritium absorbsion of LaNi

3.70

Al

0.75

Mn

0.55

 alloy at constant volume 

Parameter No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.11 

P

start

/Pa 800.0 797.5 816.25 803.75 813.75 805 807.5 1006.25 1001.25 778.75 813.75 

P

end

/Pa 3.75 10 12.25 16.25 18.75 21.25 23.75 28.75 31.25 31.25 35 

Temperature/K 299 299 298 299 298 299 299 299 298 297 297 
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Fig.4  Curves of tritium absorption rate-adsorbance at constant 

volume 
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Fig.5  υ-n curves of No.1~No.11 (a~k) tritium absorbing at constant volume 

0 5 10 15 20 25

0.00

0.05

0.10

0.15

0.20

0.25

0.30

� ����

� ����

� ����

� ����

� ���	

� ���


� ����

� ����

� ���

� �����

� �����

A
b

s
o

r
p
t
i
o

n
 
R

a
t
e
,
 
υ

/
s
t
d

.
c
m

3

·
g

-
1

·
s

-
1

Adsorbance, n

A 

/std.cm

3

·g

-1

A
b

s
o

r
p

t
i
o

n
 
R

a
t
e
/
 

S
t
d

.
c
m

3

·
g

-
1

·
s

-
1

 

A
b

s
o

r
p

t
i
o

n
 
R

a
t
e
/
 

S
t
d

.
c
m

3

·
g

-
1

·
s

-
1

 

A
b

s
o

r
p

t
i
o

n
 
R

a
t
e
/
 

S
t
d

.
c
m

3

·
g

-
1

·
s

-
1

 

A
b

s
o

r
p

t
i
o

n
 
R

a
t
e
/
 

S
t
d

.
c
m

3

·
g

-
1

·
s

-
1

 

a 

b c 

d 

e f 

g 

h i 

j 

k 

Absorbance/Std.cm

3

·g

-1

 Absorbance/Std.cm

3

·g

-1

 



690                                           ��������                                            � 50! 

6ã�äå�ßj��ec� 3æçè�Ï αé�α+β

éd βé56=èã�� 

(1) fX[ij � 

ßjÛÝ�"�fX[á��yz{��,i k

bZ&DX)Qt�-i�Ü./�¾�Ê 

a

eq 0 eq

g

' ( , ) exp( ) ( , )

E

k k f P P k f P P

R T

−

= =         �2� 

ÜI�DX0 f(P,P

eq

)� ln(P/P

eq

)�(P/P

eq

)

2

2�E

a

�e

cÂ����½�1L�æDX0�¶Õ�LaNiAlMn

� ln(P/P

eq

)�à%�7á���7�2342Qec

fX[ÐÄ=5]06�78Î��& LaNiAl���

=5� αé�0<T/M<0.5��α+βé�0.5<T/M<3.8��β

é�T/M>3.8�Ì�7856ÄMã�� 

ö&í0� 11 ÁL�ec���=u�� 1~11

ÁL�ec56�fX[áã�ec��¹ecDX

Í�ÐÄ1Î 6�Å¦�Î 6IYZEi R

2

�þ�4

íîï�1~7 ÁL�ec� R

2

ð& 0.8�49�á

ãÐÄ¿�t�U�ªý 5Áec� R

2

��:;<U

=�Ü� R

2

>¹óecÁi�C²	�	NO�1?

R

2

>�U�ý 5Áecd R

2

>�O�ý 7Áec�á

ãij56@m=u�Ü$A1Î 7ÛÝ�Î 7a) 7b

=5�ý 5Á)ý 7Áec@m=uÎ�4íîï�@

mBfCDö�÷ø�ù�E�@mFM�G"%�á

�H%M�U���¹óecÁi�C²� !�	


,YÍqr�×ùá�ã�t�I7MCJ�	Î 6h

ý 8ÁecKÆ�{ec��? P–P

eq

�ÄMZE

[8]

�

�½l�� α é� 7 ÁL�ec¦¾I���l α é

0~14.45 std.cm

3

/g�eØ�CDÌ���Lxec��

)P–P

eq

±ÄMZE�����l αé 0~14.45 std.cm

3

/g

�eØ�CDÌ�ec
�oÉ��[eØ
��l

T/M=14.45~19.46 std.cm

3

/g CDÌ�eØ)MYN7

�(O¦¾�! 2 �¦¾P����=QÄ�RcS

tT¦MUtx�c��,±�αYV}(Í± βY�

�½ý 8Áec�
�oÉ�W�
�� 

� LaNiAlMn�� α+βéý 9~11ÁL�ec¦¾

�fX[ij �$A4íîï�ý 10 ) 11 ÁL�

ec�T/M=19.46~23.36 std.cm

3

/g�eØ�CDÌ� α+β

é���Lxec��) JMAK

[9]

á� n=0.36x�X 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 6  ��	
"#$%&'	
��-	
(#�� 

Fig.6  Absorption rate vs pressure dynamic simulation curves of No.1~No.11 (a~k) tritium absorption at constant volume 
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Fig.7  Residual analysis diagrams of the 5th (a) and 7th (b) tri- 

tium absorption at constant volume 
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Fig.8  P-C-T curve of tritium absorption of LaNiAlMn alloy at 

room temperature 
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Characteristics of Tritium Absorption of LaNi

3.70

Al

0.75

Mn

0.55

 Alloy 

 

Wang Wei, Ding Weidong, Yang Hongguang 

(China Institute of Atomic Energy, Beijing 102413, China) 

 

Abstract: The pressure of tritium gas vs time curves of LaNi

3.70

Al

0.75

Mn

0.55 

alloy absorbing tritium under the constant volume condition at 

room temperature were analyzed. Mechanism of tritium absorption and the effect on the tritium absorption rate were studied. The results 

indicate that the pressure decreases rapidly in the initial stage of absorbing tritium, the T/M (tritium absorbance per gram metal) can reach 

1.5 std.cm

3

/g in 15 s, and the highest tritium absorption rate reaches 0.28 std.cm

3

·g

-1

·s

-1

 at the α+β phase. The dissociation and chemical 

adsorption of tritium on the surface of the alloy are the rate control steps at the initial stage of tritium absorption. When the T/M>15 std.cm

3

/g, 

the reaction results in phase transition to form tritium compounds, and the control steps of tritium absorption is nucleation growth. 

Key words: La-Ni-Al-Mn alloy; dynamics; hydrogen storage materials; tritium 
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