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Appendix A Hydrogen Capacities of L i-B-H  Systems

Table A 1  H y d r o g e n  c a p a c i t i e s  o f  U B H 4 in  th e  1st c y c le  o f  th e  h y d r o g e n  
d e s o r p t io n /a b s o r p t io n

S a m p le H y d r o g e n  C a p a c i ty  ( w t% )
A s - m i l le d  L iB H 4 2 .9
1 m o l%  T i 0 2- L i B H 4 2 . 1

1 m o l%  T iC l 3- L i B H 4 3 .5
1 m o l%  V C l 3- L i B H 4 3 .2
1 m o l%  Z r C l4- L i B H 4 3 .5

Table A 2  H y d r o g e n  c a p a c i t i e s  o f  U B H 4 in  th e  2 nd c y c le  o f  th e  h y d r o g e n  
d e s o r p t io n /a b s o r p t io n

S a m p le H y d r o g e n  C a p a c i ty  ( พ t% )
1 m o l%  T i 0 2- L i B H 4 1.3
1 m o l%  T iC l 3- L i B H 4 1 . 2

1 m o l%  V C l3- L i B H 4 2 .3
1 m o l%  Z r C l4- L i B H 4 1.5

Table A 3  H y d r o g e n  c a p a c i t i e s  o f  L iB H 4 in  th e  3 rd c y c le  o f  th e  h y d r o g e n  
d e s o r p t io n /a b s o r p t io n

S a m p le H y d r o g e n  C a p a c i ty  ( w t% )
1 m o l%  T i 0 2- L i B H 4 1 .1

1 m o l%  T iC l 3- L i B H 4 1 . 2

1 m o l%  V C l3- L i B H 4 0 .9
1 m o l%  Z r C l4- L i B H 4 0 .9
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Appendix B Changed Pressure during the Desorption 

Table B1 C h a n g e d  p r e s s u r e  o f  a s - m i l le d  L iA lK i

T e m p e r a tu r e  ( ° C ) P r e s s u r e  ( p s i)
2 7 .7 0

5 5 .2 0

84 .1 0

1 1 1 .4 0

1 4 5 .6 2 . 2 0

1 6 5 .5 9 3 .7 7
1 7 8 .8 1 2 0 .9 0
192 .1 1 3 8 .4 6
2 0 5 .2 1 6 3 .3 7
2 2 1 . 0 1 7 8 .7 5

Table B2 C h a n g e d  p r e s s u r e  o f  1 m o l%  T i 0 2 - L i A l H 4

T e m p e r a tu r e  (° C ) P re s s u r e  (p s i)
2 7 .5 0

5 4 .3 0

8 1 .7 2 . 2 0

9 6 .8 7 .3 3
1 2 1 .9 3 0 .0 4
1 3 4 .7 1 0 0 .3 7
1 4 6 .0 1 2 4 .5 4
1 6 5 .9 1 5 2 .3 8
1 8 1 .8 1 7 9 .4 9
1 9 5 .5 1 8 6 .0 8
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Table B3 Changed pressure of 1 mol% TiCl3-LiAlH4

T e m p e r a tu r e  ( ๐C ) P re s s u r e  (p s i)
2 7 .5 0

5 5 .3 0

7 4 .1 1 .4 6
9 0 .7 1 5 .3 8

1 2 1 .4 1 2 1 .4
1 3 2 .6 5 1 2 0 . 8 8

1 5 0 .5 1 4 3 .5 9
1 6 4 .0 1 6 7 .3 3
1 7 5 .5 1 7 8 .0 2
1 8 4 .6 1 8 3 .1 5

Table B4 C h a n g e d  p r e s s u r e  o f  1 m o l%  V C l3- L i A l H 4

T e m p e r a tu r e  ( ° C ) P r e s s u r e  (p s i)
2 7 .5 0

5 5 .7 1 .4 6
7 1 .6 5 .8 6
8 6 .3 1 5 .3 8

1 0 3 .9 4 9 .8 2
1 2 8 .4 1 1 7 .9 5
1 4 3 .9 1 3 5 .5 3
1 5 9 .4 1 5 8 .9 7
1 7 5 .3 1 7 0 .7 0
1 9 3 .2 1 7 5 .8 2
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Table B5 Changed pressure of 1 mol% ZrClzt-LiAlFL)

T e m p e r a tu r e  ( ๐C ) P re s s u r e  ( p s i )
2 7 .3 0

5 5 .2 0

8 1 .2 4 .4
9 1 .4 4 0 .2 9

1 0 1 . 8 9 3 .0 4
1 0 8 .2 1 0 4 .7 6
1 3 0 .2 1 3 6 .2 6
1 4 1 .3 1 4 8 .7 2
1 5 0 .3 1 5 5 .3 1
1 6 1 .7 1 5 8 .9 7

Table B6 C h a n g e d  p r e s s u r e  o f  a s - m i l le d  LiBPL}

T e m p e r a tu r e  ( ๐C ) P r e s s u r e  ( p s i )
2 8 .4 0

5 4 .7 0

8 3 .0 1 .4 6
1 2 1 . 1 2 .9 3
1 5 9 .3 3 .6 6
2 0 1 . 6 5 .8 6
2 4 1 .8 8 .0 6
2 8 1 .8 1 0 .2 5
3 2 3 .7 4 1 .7 6
3 7 1 .6 8 4 .2 5



59

Table B7 Changed pressure of 1 mol% Ti0 2-LiBH4 in the 1st desorption

T e m p e r a tu r e  ( ๐C ) P re s s u r e  ( p s i )
2 7 .3 0

5 5 .2 0

8 1 .0 1 .4 6
1 4 3 .3 5 .1 3
1 7 4 .7 6 .5 9
2 1 0 .4 8 .0 6
2 4 6 .1 1 0 .2 6
2 8 1 .5 1 5 .3 8
3 2 1 .4 4 1 .0 3
3 5 8 .8 7 1 .0 6

Table B8 C h a n g e d  p r e s s u r e  o f  1 m o l%  TiC>2- L i B H 4 in  th e  2 nd d e s o r p t io n

T e m p e r a tu r e  ( ๐C ) P r e s s u r e  ( p s i )
2 7 .5 0

1 2 4 .5 0

2 5 5 .8 1 .4 6
2 7 1 .4 2 .9 3
2 8 9 .4 5 .1 3
3 0 8 .9 7 .3 3
3 2 2 .8 8 .7 9
3 4 1 .4 1 1 .7 2
3 5 7 .3 1 6 .1 2
3 6 7 .4 3 8 .8 3
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Table B9 Changed pressure of 1 mol% Ti02“LiBH4 in the 3rd desorption

T e m p e r a tu r e  (° C ) P r e s s u r e  (p s i)
3 1 .0 0

1 2 5 .8 0

2 7 3 .0 1 .4 6
2 8 6 .8 2 .9 3
3 0 1 .6 4 .4 0 . .
3 1 4 .1 5 .8 6  ;
3 2 8 .8 8 .0 6
3 4 0 .7 9 .5 2  •
3 5 1 .6 1 2 .4 5 -
3 6 0 .2 2 4 .1 8

Table BIO C h a n g e d  p r e s s u r e  o f  1 m o l%  T iC l3~ L iB H 4 in  th e  1st d e s o r p t io n

T e m p e r a tu r e  (° C ) P r e s s u r e  (p s i)
2 7 .9 0

7 1 .6 1 .4 6
1 0 7 .3 4 .4 .0
1 4 2 .5 6 .5 9
1 7 3 .8 9 .5 2
2 0 0 .3 1 1 .7 2
2 3 5 .7 1 3 .9 2
2 7 1 .2 2 1 .2 4
3 0 7 .1 3 8 .8 3
3 5 4 .9 8 3 .5 2
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Table B ll Changed pressure of 1 mol% TiCl3-LiBH4 in the 2nd desorption

T e m p e r a tu r e  (° C ) P re s s u r e  (p s i)
2 7 .3 0

1 5 0 .4 0

2 5 0 .2 0

3 0 6 .3 1 .4 6
3 1 5 .6 2 .9 3
3 2 2 .1 3 .6 6
3 3 4 .5 5 .1 3
3 3 9 .7 5 .8 6
3 4 7 .8 8 .0 6
3 5 2 .1 3 0 .0 4

Table B12 C h a n g e d  p r e s s u r e  o f  1 m o l%  T iC l3- L i B H 4 in  th e  3 rd d e s o r p t io n

T e m p e r a tu r e  ( ๐C ) P re s s u r e  ( p s i )
2 7 .2 0

15 1 .1 0

2 5 1 .1 0

3 0 0 .3 1 .4 6
3 1 1 .0 2 .9 3
3 1 7 .5 3 .6 6
3 2 3 .6 4 .4 0
3 3 1 .3 5 .8 6
3 4 0 .7 8 .0 6
3 4 9 .0 1 7 .5 8
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Table B13 Changed pressure of 1 mol% VCI3-UBH4 in the 1st desorption

T e m p e r a tu r e  ( ๐C ) P r e s s u r e  ( p s i)
2 7 .2 0

9 8 .6 1 .4 6
1 3 3 .4 4 .4 0
1 6 0 .2 6 .5 9
1 9 3 .4 1 0 .2 6
2 2 6 .7 1 4 .6 5
3 6 4 .7 1 8 .3 2
2 9 8 .0 2 8 .5 7
3 3 2 .3 4 4 .6 9
3 6 9 .6 7 9 .1 2

Table B14 C h a n g e d  p r e s s u r e  o f  1 m o l%  V C l 3- L i B H 4 in  th e  2 nd d e s o r p t io n

T e m p e r a tu r e  ( ° C ) P re s s u r e  ( p s i )
2 7 .3 0

1 7 4 .5 1 .4 6
2 1 6 .1 2 . 2 0

2 3 4 .0 2 .9 3
2 5 6 .2 3 .6 6
2 7 3 .8 4 .4 0
2 9 4 .6 5 .8 6
3 1 6 .6 8 .0 6
3 3 9 .1 1 1 .7 2
3 5 6 .9 5 3 .4 8
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Table B15 Changed pressure of 1 mol% VCl3-LiBH4 in the 3๗ desorption

T e m p e r a tu r e  ( ° C ) P r e s s u r e  (p s i)
2 7 .6 0

1 5 0 .7 0

2 8 3 .2 1 .4 6
2 9 7 .5 2 .9 3
3 1 1 .9 5 .1 3
3 2 3 .9 6 .5 9
3 3 6 .6 8 .7 9
3 4 7 .5 1 0 .2 8
3 6 1 .1 1 3 .1 9
3 9 3 .7 2 8 .5 7

Table B16 C h a n g e d  p r e s s u r e  o f  1 m o l%  Z rC U -L iB F L t in  th e  1st d e s o r p t io n

T e m p e r a tu r e  (° C ) P r e s s u r e  (p s i)
2 7 .4 0

1 2 9 .7 1 .4 6
15 9 .1 5 .1 3
1 8 8 .0 8 .0 6
2 0 8 .2 1 0 .2 6
2 4 1 .8 1 2 .4 5
2 6 8 .8 1 5 .3 8
3 0 0 .6 3 1 .5 0
3 3 2 .2 5 1 .2 8
3 7 3 .6 9 9 .6 3
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Table B17 Changed pressure of 1 mol% ZrCU-LiBFLt in the 2nd desorption

T e m p e r a tu r e  (°C ) P r e s s u r e  (p s i)
2 8 .0 0

1 5 0 .8 0

2 7 2 .9 1 .4 6
2 8 3 .8 2 .9 3

. 2 9 6 .3 4 .4 0
; 3 1 8 .2 6 .6 0

■ 3 3 3 .4 8 .7 9
3 4 3 .5 11.00

• 3 5 4 .0 1 3 .9 2
: 3 6 6 .7 4 6 .1 5

Table B18 C h a n g e d  p r e s s u r e  o f  1 m o l%  Z rC U -L iB T U  in  th e  3 rd d e s o r p t io n

T e m p e r a tu r e  ( ° C ) P r e s s u r e  (p s i)
2 7 .6 0

1 5 1 .3 0

2 9 4 .8 1 .4 6
3 0 6 .8 2 . 2 0

3 1 5 .4 3 .6 6
3 2 9 .0 4 .4 0
3 4 1 .2 5 .1 3
3 4 8 .3 6 .5 9
3 5 5 .2 8 .7 9
3 6 0 .6 3 0 .0 4
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Table B19 Changed pressure of a 1:1 LiAlH4:LiBH4 molar ratio mixture

T e m p e r a tu r e  ( ° C ) P re s s u r e  (p s i)
2 7 .5 0

1 0 7 .0 1 .4 6
1 2 0 . 2 5 .8 6
1 3 3 .8 1 1 . 0 0

1 4 7 .2 1 9 .7 8
1 6 0 .6 3 3 .7 0
1 7 3 .5 7 3 .9 9
1 8 6 .0 9 6 .7 0
2 0 0 .7 1 1 1 .3 5
2 2 0 . 1 1 1 8 .6 8

Table B20 C h a n g e d  p r e s s u r e  o f  a  2 :1  L iA lH 4 :L iB H 4 m o la r  r a t io  m ix tu r e

T e m p e r a tu r e  ( ° C ) P r e s s u r e  ( p s i )
2 7 .5 0

107 .1 1 .4 6
1 2 0 .5 8 .0 6
1 3 4 .5 2 7 .1 1
148 .1 5 3 .4 8
1 6 1 .2 7 1 .7 9
1 7 4 .3 8 9 .3 8
1 8 7 .6 1 0 7 .6 9
2 0 1 . 2 1 1 5 .7 5
2 2 1 .4 1 2 0 . 8 8
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Table B21 Changed pressure of a 3:1 LiAlHzirLiBFLt molar ratio mixture

T e m p e r a tu r e  (°C ) P r e s s u r e  (p s i)
2 7 .6 0

9 9 .9 1 .4 6
1 1 4 .5 5 .8 6
1 2 7 .8 9 .5 2
1 4 4 .3 1 6 .8 5
16 0 .1 5 1 .2 8
17 5 .1 1 0 1 .8 3
1 9 0 .2 1 3 3 .3 3
2 0 6 .0 1 5 2 .3 8
2 2 1 .7 1 5 8 .2 4

Table B22 C h a n g e d  p r e s s u r e  o f  a  4 :1  L iA lfL p L iB P L t m o la r  r a t io  m ix tu r e

T e m p e r a tu r e  (°C ) P r e s s u r e  (p s i)
2 7 .4 0

1 0 8 .0 1 .4 6
1 1 9 .3 3 .6 6
1 3 2 .2 5 .1 3
14 6 .1 9 .5 2
1 6 1 .9 4 2 .4 9
1 7 5 .0 7 9 .1 2
1 9 0 .3 1 0 8 .4 2
2 0 3 .8 1 1 6 .4 8
2 2 1 . 8 1 2 0 .1 5
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Table B23 Changed pressure of a 1:2 LiAlH4:LiBH4 molar ratio mixture

T e m p e r a tu r e  ( ๐C ) P re s s u re  ( p s i )
2 7 .7 0

1 0 0 . 8 1 .4 6
1 1 6 .0 5 .8 6
1 2 9 .4 1 1 .7 2
1 4 5 .4  .. 2 5 .6 4
1 6 1 .7 4 9 .0 8
17 5 .1 6 5 .2 0
1 9 0 .9 7 7 .6 6
2 0 4 .6  ■ 8 1 .3 2
2 2 0 . 6 8 2 .7 8

Table B24 C h a n g e d  p r e s s u r e  o f  1 m o l%  TiC>2- 2 L iA lH 4+  L iB H 4

T e m p e r a tu r e  ( ๐C ) P re s s u r e  ( p s i )
2 9 .0 0

1 0 4 .9 2 . 2 0

1 1 6 .2 2 0 .5 1
1 2 5 .5 4 6 .8 9
1 3 5 .9 6 5 .2 0
1 4 6 .4 7 9 .1 2
15 5 .1 9 8 .1 7
1 6 6 .6 1 0 6 .2 3
1 7 9 .9 1 0 9 .1 6
1 9 5 .4 1 1 1 .3 5
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Table B25 Changed pressure of 1 mol% VCl3- 2 LiAlH4+ LiBfL)

T e m p e r a tu r e  ( ° C ) P r e s s u r e  ( p s i )
2 7 .5 0

5 7 .6 1 .4 6
7 0 .4 4 .4 0
8 2 .3 18 .31
9 4 .7 3 9 .5 6
1 0 7 .5 5 6 .4 1
1 2 0 .5 6 0 .8 1
1 3 3 .9 6 8 . 8 6

1 4 5 .0 8 2 .0 5
1 5 6 .2 9 3 .0 4

Table B26 C h a n g e d  p r e s s u r e  o f  1 m o l%  Z r C l 4- 2 L iA lH 4+  L iB H 4

T e m p e r a tu r e  ( ๐C ) P r e s s u r e  (p s i)
2 7 .6 0

74 .1 1 .4 6
84 .1 1 9 .0 5
9 4 .5 6 9 .6 0
1 0 5 .3 7 6 .9 2
114 .1 8 2 .7 8
1 2 5 .0 9 8 .1 7
136.1 1 1 6 .4 8
143 .1 11 9 .4 1
1 5 2 .2 1 2 0 . 8 8
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Table B27 Changed pressure of 1 mol% TiCl3- 2 LiAlH4+ LiBHU

T e m p e r a tu r e  (°C ) P r e s s u r e  (p s i)
2 8 .7 0

4 8 .4 1 ,4 6
6 4 .3 4 .4 0
80 .1 1 5 .3 8
9 4 .8 4 6 .8 9

1 1 0 . 2 7 3 .9 9
1 2 5 .7 8 7 .9 1
1 4 1 .2 1 1 3 .5 5
1 5 9 .4 1 2 0 .1 5
17 5 .1 1 2 3 .0 8

Table B28 C h a n g e d  p r e s s u r e  o f  3 m o l%  T iC l3- 2 L iA lH 4+  L iB H 4

T e m p e r a tu r e  ( ๐ C ) P r e s s u r e  (p s i)
2 7 .9 0

6 2 .4 1 .4 6
76 .1 1 7 .5 8
9 0 .7 4 3 .2 2

11 4 .1 6 4 .4 7
1 3 0 .1 8 2 .0 5
1 4 4 .0 8 6 .4 5
1 5 5 .5 9 1 .5 8
1 6 4 .6 9 4 .5 1
1 7 3 .7 9 5 .9 7
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Table B29 C h a n g e d  p r e s s u r e  o f  5 m o l%  T iC l3- 2 L iA lH 4+  IÜ B H 4

T e m p e r a tu r e  ( ° C ) P re s s u r e  (p s i)
2 7 .3 0

4 7 .9 1 .4 6
6 0 .6 5 .8 6
7 2 .7 1 1 . 0 0

9 6 .0 2 1 .9 8
1 0 9 .3 3 6 .6 3
1 2 2 . 8 4 3 .2 2
1 3 4 .2 4 6 .1 5
1 4 3 .3 4 7 .6 2
1 5 4 .6 4 8 .3 5
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