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Figure S1. a) Layered structure of MgB2 and b) Closo-structure of Boron Crystal structure.

Figure S2. a) ASAXS curves collected at six energies close to the K-absorption edge of Nb (18.9 
keV) b) ASAXS curves corrected for Kapton and incoherent scattering.

Figure S3. Merged SANS/USANS curves of pure 2LiBH4+MgH2 with different isotopes after the 
first desorption.

b)a)

b
)

a
)

M
g

B



S3 
 

Fitting model 
For the SAXS/ASAXS and SANS/USANS scattering curves spherical particle distribution is 
assumed. The form factor of a sphere is given by:

(1)
𝐹(𝑞, 𝑟, ∆𝜂(𝐸)) = 3Δ𝜂(𝐸)

sin (𝑞𝑟) ‒ 𝑞𝑟cos (𝑞𝑟)

(𝑞𝑟)3

and the size distribution of the spheres are assumed to be log-normal:

(2)
𝑁(𝑟) =

1

(2𝜋)2𝑟𝜎
𝑒𝑥𝑝( ‒ ln (𝑟

𝜇)2/2𝜎2)

 

Table S1. Kinetic models for fitting the volumetric measurements of pure- and doped Li-RHC.1-3
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Equation of the model Model description
𝛼(𝑡) = 𝑘𝑡 Chemisorption/recombination 

on the particle surface is the 
rate-limiting step.

[ ‒ 𝑙𝑛(1 ‒ 𝛼(𝑡)]1/2 = 𝑘𝑡 2-dimensional growth of 
existing nuclei with constant 
interface velocity (2D-
KJMA).

[ ‒ 𝑙𝑛(1 ‒ 𝛼(𝑡)]1/3) = 𝑘𝑡 3-dimensional growth of 
existing nuclei with constant 
interface velocity (3D-
KJMA).

[ ‒ 𝑙𝑛(1 ‒ 𝛼(𝑡)]2/3) = 𝑘𝑡 Diffusion controlled 3-
dimensional growth of 
existing nuclei with 
decreasing interface velocity 
(DC: 3D-KJMA).

1 ‒ (1 ‒ 𝛼(𝑡))1/2) = 𝑘𝑡 2-dimensional growth of 
contracting volume with 
constant interface velocity 
(2D-CV).

1 ‒ (1 ‒ 𝛼(𝑡))(1/3) = 𝑘𝑡 3-dimensional growth of 
contracting volume with 
constant interface velocity 
(3D-CV).

1 ‒ (2𝛼(𝑡) 3) ‒ (1 ‒ 𝛼(𝑡))2/3) = 𝑘𝑡 Diffusion controlled 3-
dimensional growth of 
contracting volume with 
constant interface velocity 
(DC: 3D-CV).
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Figure S4. Kinetic models for the first desorption of a) pure Li-RHC and b) doped Li-RHC with the 
corresponding best fits.
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