
Supplementary Information 

 

Remarkable hydrogen storage properties for nanocrystalline MgH2 

synthesised by the hydrogenolysis of Grignard reagents 

Eki J.Setijadi,1,2 Cyrille Boyer,2 and Kondo-Francois Aguey-Zinsou1,* 
 
1Merlin group, ARC Center for Functional Nanomaterials, School of Chemical Engineering, The 

University of New South Wales, Sydney NSW 2052, Australia. 
2 Center for Advanced Macromolecular Design, School of Chemical Engineering, The University 

of New South Wales, Sydney NSW 2052, Australia 

E-mail: f.aguey@unsw.edu.au, Tel: +61 (0)2 938 57970, Fax: +61 (0)2 938 55966 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2012



 

Figure S1. EDX analysis of H2-DibutylMg (A) after hydrogenolysis - corresponding to Figure 
5A and (B) after cycling - corresponding to Figure 8D. 
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Figure S2. TGA/DSC of H2-DibutylMg after the first hydrogen cycle. Measurement done with a 
heating rate of 10 °C.min-1 and under a 25 ml.min-1 Ar flow. 

 

H2-DibutylMg released 7 mass % of hydrogen in agreement with the hydrogen storage capacity 
measured during cycling, i.e. 6.8 mass %. 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2012



 

 

292 290 288 286 284 282 280
2000

2500

3000

3500

4000

4500

5000

O=C=O
C-O-C

C-C or C-H

Mg-C

 

 

Binding Energy (eV)

In
te

ns
ity

 (
co

un
ts

/s
)

292 290 288 286 284 282 280

2000

3000

4000

5000

6000

7000

In
te

ns
ity

 (
co

un
ts

/s
)

Binding Energy (eV)

 

 

O=C=O

C-O-C

C-C or C-H

(B)(A)

 

 

Figure S3. XPS narrow-scan of C1s for H2-DibutylMg (A) resulting from the hydrogenolysis of 
di-n-butylmagnesium and (B) after the first hydrogen absorption/desorption cycle. 

 

The peak at 289.7 eV was assigned to CO2 adsorption at the magnesium surface,1 and the peak at 
286.3 eV to C-O-C bond and thus hydrocarbon contamination2, 3 (Such hydrocarbon 
contamination may come from THF vapor to be found in our glove box). The peak at 284.9 eV 
may correspond to C-C or C-H,2, 3 and the peak at 289.7 eV was assigned to Mg-C bond.4  
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Figure S4. XPS wide-scan for H2-DibutylMg (A) after hydrogenolysis and (B) after the first 
hydrogen absorption/desorption cycle. 
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