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APPENDICES
Appendix A Hydrogen Capacities of Li-B-H Systems

Table A1 Hydrogen capacities of UBHa4 in the 1st cycle of the hydrogen
desorption/absorption

Sample Hydrogen Capacity (wt%)
As-milled LiBH4 2.9
Imol% Ti02LiBHa4 2.1
1mol% TiCls-LiBHa4 3.5
Imol% VClIs-LiBHa 3.2
1mol% ZrCla-LiBHa 3.5

Table A2 Hydrogen capacities of UBH4 in the 2nd cycle of the hydrogen
desorption/absorption

Sample Hydrogen Capacity ( t%)
I1mol% Ti02LiBH4 13
1mol% TiCls-LiBHa4 1.2
1mol% VCls-LiBHa 2.3
Imol% ZrCla-LiBHa 15

Table A3 Hydrogen capacities of LiBH4 in the 3rd cycle of the hydrogen
desorption/absorption

Sample Hydrogen Capacity (wt%)
Imol% Ti02LiBH4 1.1
Imol% TiCls-LiBHa 1.2
1mol% VCIls-LiBHa 0.9

Imol% ZrCla-LiBH4 0.9



Appendix B Changed Pressure during the Desorption
Table BL Changed pressure of as-milled LiAIKi

Temperature (°C)
21.7
55.2
84.1
111.4
145.6
1655
178.8
192.1
205.2

221.0

Table B2 Changed pressure of 1mol% Tio2-LiAIH 4

Temperature (°C)
21.5
54.3
81.7
96.8
121.9
134.7
146.0
165.9
181.8
195.5

Pressure (psi)

0

0

0

0
2.20
93.77
120.90
138.46
163.37
178.75

Pressure (psi)

0

0
2.20
1.33
30.04
100.37
124.54
152.38
179.49
186.08
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Table B3 Changed pressure of 1mol% TiClz-LiAIH4

Temperature ( C) Pressure (psi)
21.5 0
55.3 0
4.1 1.46
90.7 15.38
121.4 121.4
132.65 120.88
150.5 143.59
164.0 167.33
175.5 178.02
184.6 183.15

Table B4 changed pressure of 1mol% VCla-LiAIHa4

Temperature (°C) Pressure (psi)

215 0

55.7 1.46
71.6 5.86
86.3 15.38
103.9 49.82
128.4 117.95
143.9 135.53
159.4 158.97
175.3 170.70

193.2 175.82
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Table B5 Changed pressure of 1mol% ZrClzt-LIAIFL)

Temperature ( C) Pressure (psi)
27.3 0
55.2 0
81.2 4.4
91.4 40.29
101.8 93.04
108.2 104.76
130.2 136.26
1413 148.72
150.3 155.31
161.7 158.97

Table B6 Changed pressure of as-milled LiBPL}

Temperature ( C) Pressure (psi)

28.4 0

54.7 0

83.0 1.46
121.1 2.93
159.3 3.66
201.6 5.86
241.8 8.06
281.8 10.25
323.7 41.76

371.6 84.25



Table B7 Changed pressure of 1mol% Tio2-LiBHain the 14 desorption

Temperature ( C) Pressure (psi)
27.3 0
55.2 0
81.0 1.46
1433 5.13
1747 6.59
210.4 8.06
246.1 10.26
281.5 15.38
321.4 41.03
358.8 71.06

Table B8 Changed pressure of 1mol% TiC>2-LiBHa4in the 2nddesorption

Temperature ( C) Pressure (psi)

215 0

1245 0

255.8 1.46
271.4 2.93
289.4 5.13
308.9 7.33
322.8 8.79
341.4 11.72
357.3 16.12

367.4 38.83



Table B9 Changed pressure of 1mol% Ti02*LiBH4inthe 3rd desorption

Temperature (°C) Pressure (psi)
31.0 0
125.8 0
273.0 1.46
286.8 2.93
301.6 4.40.,
314.1 5.86 ;
328.8 8.06
340.7 9.52
351.6 12.45-
360.2 24.18

Table BIO Changed pressure of 1 mol% TiCls~LiBHa4in the 1stdesorption

Temperature (°C) Pressure (psi)

27.9 0

71.6 1.46
107.3 4.4.0
1425 6.59
173.8 9.52
200.3 11.72
235.7 13.92
271.2 21.24
307.1 38.83

354.9 83.52



Table Bl Changed pressure of 1 mol% TiCl=-LiBHain the 2rd desorption

Temperature (°C) Pressure (psi)
27.3 0
150.4 0
250.2 0
306.3 1.46
315.6 2.93
322.1 3.66
3345 5.13
339.7 5.86
347.8 8.06
352.1 30.04

Table B12 Changed pressure of Imol% TiCls-LiBHain the 3rd desorption

Temperature ( C) Pressure (psi)

27.2 0

151.1 0

251.1 0

300.3 1.46
311.0 2.93
3175 3.66
323.6 4.40
331.3 5.86
340.7 8.06

349.0 17.58



Table B13 Changed pressure of 1mol% vciz-usHa in the 1 desorption

Temperature ( C) Pressure (psi)
21.2 0
98.6 1.46
133.4 4.40
160.2 6.59
193.4 10.26
226.7 14.65
364.7 18.32
298.0 28.57
332.3 44.69
369.6 79.12

Table B14 Changed pressure of 1mol% V.Cls-LiBH4in the 2nd desorption

Temperature (°C) Pressure (psi)

21.3 0

1745 1.46
216.1 2.20
234.0 2.93
256.2 3.66
273.8 4.40
294.6 5.86
316.6 8.06
339.1 11.72

356.9 53.48



Table B15 Changed pressure of 1mol% VCls-LiBHainthe 3 desorption

Temperature (°C) Pressure (psi)
27.6 0
150.7 0
283.2 1.46
297.5 2.93
311.9 5.13
323.9 6.59
336.6 8.79
347.5 10.28
361.1 13.19
393.7 28.57

Table B16 Changed pressure of Imol% ZrCU-LiBFLtin the 13 desorption

Temperature (°C) Pressure (psi)

27.4 0

129.7 1.46
159.1 5.13
188.0 8.06
208.2 10.26
241.8 12.45
268.8 15.38
300.6 31.50
332.2 51.28

373.6 99.63



Table B17 Changed pressure of 1mol% ZrCU-LiBFLt in the 2rddesorption

Temperature (°C) Pressure (psi)
28.0 0
150.8 0
272.9 1.46
283.8 2.93

. 296.3 4.40
. 318.2 6.60
1 3334 8.79
343.5 11.00
¢« 354.0 13.92
366.7 46.15

Table B18 changed pressure of 1mol% ZrCU-LiBTU in the 3rd desorption

Temperature (°C) Pressure (psi)

27.6 0

151.3 0

294.8 1.46
306.8 2.20
315.4 3.66
329.0 4.40
341.2 5.13
348.3 6.59
355.2 8.79

360.6 30.04



Table B19 Changed pressure ofa 1.1 LiAIH4:LiBHa molar ratio mixture

Temperature (°C) Pressure (psi)
27.5 0
107.0 1.46
120.2 5.86
133.8 11.00
147.2 19.78
160.6 33.70
1735 73.99
186.0 96.70
200.7 111.35
220.1 118.68

Table B20 Changed pressure ofa 2:1 LiAlIH4:LiBH4molar ratio mixture

Temperature (°C) Pressure (psi)

27.5 0

107.1 1.46
120.5 8.06
134.5 27.11
148.1 53.48
161.2 71.79
174.3 89.38
187.6 107.69
201.2 115.75

2214 120.88



Table B21 Changed pressure of a 3:1 LIAIHzirLiBFLt molar ratio mixture

Temperature (°C) Pressure (psi)
27.6 0
99.9 1.46
1145 5.86
127.8 9.52
144.3 16.85
160.1 51.28
175.1 101.83
190.2 133.33
206.0 152.38
221.7 158.24

Table B22 Changed pressure of a 4:1 LIAIfLpLiBPLt molar ratio mixture

Temperature (°C) Pressure (psi)

27.4 0

108.0 1.46
119.3 3.66
132.2 5.13

146.1 9.52
161.9 42.49
175.0 79.12
190.3 108.42
203.8 116.48

221.8 120.15
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Table B23 Changed pressure ofa 1:2 LiAIHa:LiBHa molar ratio mixture

Temperature ( C) Pressure (psi)
21.7 0
100.8 1.46
116.0 5.86
129.4 11.72
1454 25.64
161.7 49.08
175.1 65.20
190.9 77.66
2046 1 81.32
220.6 82.78

Table B24 Changed pressure of L mol% TiC>2- 2LiAIH4+ LiBH 4

Temperature ( C) Pressure (psi)

29.0 0

104.9 2.20
116.2 20.51
125.5 46.89
135.9 65.20
146.4 79.12
155.1 98.17
166.6 106.23
179.9 109.16

1954 111.35
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Table B25 Changed pressure of 1mol% VCls 2LiAlH4+ LIBfL)

Temperature (°C) Pressure (psi)
21.5 0
57.6 1.46
70.4 4.40
82.3 18.31
94.7 39.56
107.5 56.41
120.5 60.81
133.9 68.86
145.0 82.05
156.2 93.04

Table B26 Changed pressure of Imol% ZrCls 2LiAIH 4+ LiBH4

Temperature ( C) Pressure (psi)

27.6 0

4.1 1.46
84.1 19.05
94.5 69.60
105.3 76.92
114.1 82.78
125.0 98.17
136.1 116.48
143.1 119.41

152.2 120.88



Table B27 Changed pressure of 1mol% TiCls 2 LIAIH4+ LiBHU

Temperature (°C)
28.7
48.4
64.3
80.1
94.8
110.2
125.7
141.2
159.4
175.1

Pressure (psi)
0
1,46
4.40
15.38
46.89
73.99
87.91
113.55
120.15
123.08

Table B28 Changed pressure of 3 mol% TiCls- 2LiAIH4+ LiBHa4

Temperature ( C)
21.9
62.4
76.1
90.7
114.1
130.1
144.0
155.5
164.6
173.7

Pressure (psi)
0
1.46
17.58
43.22
64.47
82.05
86.45
91.58
94,51
95.97
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Table B29 Changed pressure of5mol% TiCls- 2LiAIH4+ [UBH4

Temperature (°C)
27.3
47.9
60.6
12.7
96.0
109.3
122.8
134.2
1433
154.6

Pressure (psi)
0
1.46
5.86
11.00
21.98
36.63
43.22
46.15
47.62
48.35

70



11

CURRICULUM VITAE
Name: Ms. Labhatrada Phuirot
Date of Birth: June 23, 1985

Nationality: Thai
University Education:

2004-2009  Bachelor Degree of Chemical Engineering, Faculty of
Engineering, Srinakarinwirot University, Ongkarak, Thailand

Proceedings:

L. Phuirot, L., Rangsunvigit, P., Kitiyanan, B., and Kulprathipanja, . (2010, April
22) Roles of metal catalysts on the hydrogen storage behaviors of LIAIHU-LIBHU
systems, the 1stNational Research Symposium on Petroleum, Petrochemicals, and
Advanced Materials, and the 16th PPC Symposium on Petroleum, Petrochemicals,
and Polymers, Bangkok, Thailand.

¢ \\g\\ﬂ Yigry, y}v’
AR




	REFERENCES
	APPENDICES
	CURRICULUM VITAE

