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Introduction
Magnesium borohydride decomposes to release a large quantity of hydrogen under relatively modest
conditions. The gamma-phase of Mg(BH4)2 is porous and undergoes decomposition at lower temperatures
than the beta-phase, the apparent lowest energy phase at elevated temperatures. In this study, we identify
the gaseous products of decomposition toward deducing a mechanism of reaction for the pure alpha-, beta-,
and gamma-phases, as well as ball-milled and CoF3-doped gamma-phase magnesium borohydride.

Methods

Results

Conclusions
The AU prepared sample of pure γ-Mg(BH4)2 emitted the
largest amount of hydrogen out of all γ-Mg(BH4)2 samples.
Doping of γ-Mg(BH4)2 with CoF3 did not improve kinetics. In
general, diborane/THF emission while heating γ-Mg(BH4)2
was a large contribution to lower temperature mass loss.
Diborane emission was appaently reduced by ball-milling.
Measurements continue, especially of in-situ XPS and IR-
coupled gravimetry under higher pressures than ambient.
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Figure 1. Mass loss during decomposition of various phases
of Mg(BH4)2 measured by gravimetry, between 298-593 K.

Figure 2. Diborane emitted
during the first cycle of
decomposition, measured
by IR spectroscopy.

γ-Mg(BH4)2 (from AU)

Figure 3. Example calculation of the mass loss
during decomposition from various gaseous species
evolved, including diborane, THF, and other relevant
IR-active molecules (CO, CO2, H2O, HF, BF3, etc.).

Mass Loss (mass%) due to:
Total B2H6 THF H2

γ-MBH (AU) 10.7 1.9 1.1-1.2 7.6-7.7
γ-MBH (SA) 9.1 2.3 0.1-0.6 6.2-6.7

α-MBH 9.8 0.1 1.4 8.3
β-MBH -- 0.0 0.3 --

BM-γ-MBH 8.4 1.9 -- < 6.5
CoF3-γ-MBH 8.3 1.6-2.5 0.4 5.4-6.3

All experiments were
performed under 1 bar
H2 flow, 1st cycle desor-
ption, heating from
298-593 K at 2 K min-1.
Mass loss from H2 is:	


