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Fig. A1

Fig. A1 SR-PXD data of residual powder after filtration of S3 at RT. λ = 0.50528 Å.



Fig. A2

Fig. A2 In situ SR-PXD data of a powder mixture containing desorbed S2 + 100 wt% LiCl. The composite was heated from RT to 
400 °C with a 1 h isothermal stage and cooling to RT in p(H2) = 100 bar (temperature ramp of 5 °C min−1). Inset showing 
magnification of the 2θ range 12 to 17° to enhance the visibility of appearance of Bragg peaks for an unknown phase (?). λ = 
0.69733 Å.



Fig. A3

Fig. A3 TG-DSC data of desorbed S2 + 100 wt% LiCl after prior absorption at 400 °C, under 100 bar H2, for 18 h. 



Fig. A4

 

Fig. A4 PXD data of a physical mixture containing desorbed S4 + 50 wt% LiH. λ = 1.54056 Å.



Fig. A5

Fig. A5 PXD data of desorbed S4 + 50 wt% LiH after prior absorption at 400 °C under 100 bar H2. λ = 1.54056 Å.



Fig. A6

Fig. A6 TG-DSC data of desorbed S4 + 50 wt% LiH after prior absorption at 400 °C under 100 bar H2. 



Fig. A7

Fig. A7 PXD data of 4LiBH4+ErH3 after ball milling (bottom), desorption (middle) and reabsorption (top). The PXD pattern are 
normalized and shifted to enhance the graphic. Desorption at 400 °C under 5 bar H2, absorption at 400 °C under 100 bar H2. λ = 
1.54056 Å.

As an extension to our investigation, we studied a 4LiBH4-ErH3 composite. ErH3 was synthesized from the 
elements in a Sieverts-type apparatus at 400 °C under 35 bar H2 for 2 h and at 250 °C for 48 h under 35 
bar H2. Volumetric measurements of the 4LiBH4-ErH3 composite have been conducted for 19 h at 400 °C 
and 5 bar H2 for desorption and 400 °C and 100 bar H2 for reabsorption, respectively, with a heating rate 
of 5 °C min-1 from RT to 400 °C. Ex situ PXD is shown in Fig. A7 for the ball milled, desorbed and 
reabsorbed composite. PXD of the ball milled composites shows LiBH4 and ErH3. After desorption the 
composite seems to have separated as the sample on top of the sample holder was off white in color 
and further to the bottom the composite become gray. PXD of the desorbed composite reveals LiBH4, 
cubic-ErH3, trigonal-ErH3 and an unknown phase. The PXD analysis after reabsorption shows an increase 
in intensity of the cubic-ErH3 phase. The Bragg peaks of the unknown phase disappeared after 
reabsorption.



Fig. A8

Fig. A8 TG-DSC data of ball milled (bm), desorbed (des) and reabsorbed (abs) 4LiBH4+ErH3. Heating rate 5 °C min-1 from RT to 
400 °C. Abrupt decrease in wt% in bm composite (red curve) is a measuring error probably caused by melting and fuming of 
LiBH4. 

The 4LiBH4-ErH3 composite has a theoretical hydrogen storage capacity of 5.9 wt%. TG data reveal that 1 
wt% is released during the first desorption upon 400 °C (Fig. A8), which is only 17% of the theoretical 
value. The second decomposition after rehydrogenation shows a gas release of 0.06 wt%. The DSC data 
of ball milled composite shows the phase transition and melting of LiBH4 at 115 and 283 °C. After 
desorption and reabsorption these endothermic events of LiBH4 are shifted to slightly lower 
temperatures of 109 and 271 °C, respectively for both materials.


