
LiNH2/LiAlH4 system for hydrogen storage

LiAlH4 + LiNH2 → [Li2AlNH] + 5/2H2      8.2wt%

LiAlH4 + 2LiNH2 → Li3AlN2 + 4H2 9.5wt%
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Both samples released 4 H 
atoms in 12h milling process
Milling LiAlH4 or LiNH2 individually results 
in no gaseous product
Hydrogen evolved comes from interaction between them
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Starting materials were ball milled 
using a planetary mill at 200rpm

Post-milled samples released more 
hydrogen upon heating

27Al NMR study on hydrogen desorption from 
LiAlH4-LiNH2 (1:2) mixture in milling process
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Volumetric measurements on hydrogen 
absorption/desorption over Li3AlN2

X ray diffraction patterns of hydrogenated Li3AlN2
27Al NMR spectra of hydrogenated Li3AlN2

Li3AlN2 + 2H2 ↔ LiNH2 + 2LiH + AlN ∆H = -50.1 kJ/mol-H2

Li3N +2H2 ↔ LiNH2 + 2LiH ∆H = -80.5 kJ/mol-H2

Considerable thermodynamic improvement of the Li-N-
H system was achieved with the presence of AlN

Mg(NH2)2/LiAlH4 system for hydrogen storage

0 2 4 6 8 10 12 14 16 18 20
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

 

 

H
 a

to
m

s

Ball milling time (h)
10 20 30 40 50 60 70 80 90

073-1070 Mg3N2  

In
te

ns
ity

 (a
.u

.)

2 theta (o)

027-0282 Li3AlH6   

 

073-0461 LiAlH4   

 

072-0786 Mg(NH2)2   

 

BM-18h sample dehydrogenation

Psot-18h milled

Post-8h milled

Post-4h milled

Post-2h milled

Post-0.5h milled

  

 

 

20001900180017001600150014001300 300 200 100 0 -100

 

 AlN
 Li3AlN2
 LiAlH4

In
te

ns
ity

 (a
.u

.)

PPM

Post-0.5h milled
Al Li3AlH6

  

 
 

Post-2h milled

  

 

Post-18h milled

  

 

Post-18h milled dehysrogenation

 

 

 

 

The amount of hydrogen released from 
the Mg(NH2)2-LiAlH4 system during ball 

milling

TPD, DSC and volumetric release 
behaviors of the post-18h milled 

sample of Mg(NH2)2-LiAlH4

XRD patterns of the sample of 
Mg(NH2)2-LiAlH4 after different 

treatments

27Al MAS spectra of the sample of 
Mg(NH2)2-LiAlH4 after different 

treatments

Mg(NH2)2+LiAlH4 → 1/3Li3AlN2 + 1/3Mg3N2+2/3AlN+ 4H2 8.4wt%

•Large amount of hydrogen desorbed from LiNH2-LiAlH4 mixture
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•Reversible hydrogen storage over Li3AlN2


