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A B S T R A C T

In this work, the polymorphic α-magnesium borohydride form was infiltrated by wet impregnation using tet-
rahydrofuran (THF) as solvent and subcritical carbon dioxide as innovative drying process. Pressure infiltration
at high temperature was also tested as another promising method for confinement. After infiltration, onset
decomposition temperature was reduced from 280 °C into 220 °C using high pressure infiltration and down to
100 °C using wet impregnation followed by CO2 drying. Faster kinetics were obtained in both cases due the
possible particle size reduction in the precipitation process of the complex hydride and the presence of silica,
which could behave as an additive.

It is the first time that this complex borohydride is 6.1 wt% H2 reversible performing the rehydrogenation at
moderate conditions of 390 °C and 120 bar H2 using silica as support. Different values were obtained after
infiltration method due to the different intermediates that were obtained after the first dehydrogenation.

1. Introduction

In order to mitigate global warming, there is a need to reduce
greenhouse gasses caused by the extensive use of fossil fuels as an en-
ergy source [1,2]. A quick response is needed, otherwise the tempera-
ture of the planet will rise above the 2 °C threshold, which is considered
to increase the risk of natural disasters and health diseases [3]. Re-
newable energies such as sunlight, wind or biomass [4] may help to
reduce global warming, however some drawbacks related to their un-
stable supply and storage in periods of low demand must be overcome.
Some of these limitations can be solved by using hydrogen as an energy
vector, in the so called ‘hydrogen economy’ or ‘hydrogen society’ [5–7].
More specifically, for mobile applications, the hydrogen storage method
has to be safe and efficient in addition to accomplishing the targets set
by the US Department of Energy (DoE) [8]. Among other requirements,
a hydrogen storage system must provide high hydrogen content, fast
kinetics of desorption and absorption at low temperature and pressure,
and high purity of released hydrogen (Energy OoEEAR. Hydrogen
Storage, 2018). Containment of hydrogen in a solid state medium de-
mands a nontoxic and inexpensive material which can store hydrogen
optimally in terms of weight and volume and with the minimum energy
requirements to charge and discharge hydrogen [9,10]. Among

different hydrogen storage alternatives, one of the most promising is
chemical and complex hydrides [11], solid compounds that release
H2 during their thermal decomposition.

Mg(BH4)2 (MBH) is a promising complex hydride due to its high
gravimetric capacity of 14.8 wt% and 146.5 kg/m3, exceeding the
targets established by the DoE. Moreover, it has the lowest desorption
temperature (starts at 270–290 ᵒC) compared to other borohydrides
[12–16]. However, two drawbacks of this complex hydride are related
to its low reversibility due to the formation of stable intermediates
during decomposition and its complex reaction path [12]. The rehy-
drogenation is difficult due to the stable B12 structures which are
formed after the dehydrogenation process. Moreover, MBH has the
most complex crystal structures and the largest number of polymorphic
phases among the other borohydrides [17]. Different strategies have
been examined in order to improve on one hand the reversibility and
the kinetics and on the other hand to decrease the temperature of the
desorption reactions [18,19]. The addition of different additives or
catalysts such as Ni, TiO2, NbF5 among others [20–23], the confinement
in porous materials (mainly in carbon materials) [19,24] and the for-
mation of composites are some of the proposals that have been studied
so far [25]. As it has been reported by Rueda et al. [26], the en-
capsulation and confinement leads to high dispersion of the hydride in
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the support causing the improvement of the kinetics due to the reduc-
tion of mass transfer distances. A reduction in the particle size improves
both the thermodynamic properties and safety, since the access of air or
moisture is hindered.

Since decomposition of Mg(BH4)2 occurs before melting, wet im-
pregnation seems to be the most promising infiltration method. So far,
only carbon hosts have been used to confine MBH by wet impregnation
as method of infiltration [19] using diethyl ether [27], tetrahydrofuran
(THF) [28] or ammonia [29] as solvents. In a previous work [25],
composites made of commercial ϒ-Mg(BH4)2 and synthesized silica
aerogel microparticles were prepared by thermal treatment in hydrogen
at high pressure. After the formation of the composite with MBH, the
thermal and kinetic properties of the prepared composite were im-
proved due to the destabilization of the hydride by silica compared to
bulk Mg(BH4)2. Additionally, re-hydrogenation of the prepared com-
posite at comparatively mild conditions of 390 °C and 110 bar H2 was
done for the first time, achieving a hydrogen storage material with a
reversible release of hydrogen up to 6 wt% H2.

As the presence of silica was demonstrated to improve the proper-
ties of the complex borohydride, the present work documents the ex-
perimental trial to confine for the first time α-MBH in microparticles of
silica aerogel using wet impregnation as the infiltration method. The
use of an innovative process is proposed using compressed liquid
carbon dioxide (CO2) to dry the hydrogen storage material due to the
promising results obtained with ammonia borane in a previous work
[30]. It is the first time that α-phase is reported to be confined in a
support (ϒ-MBH is known to react with CO2 under low conditions of
pressure and temperature [31]). Also, the pressure infiltration at high
temperature was used in order to compare both methods of infiltration.

The prepared Mg(BH4)2–SiO2 samples were characterized by XRPD
and coupled calorimetric-manometric techniques. The kinetic curves
were obtained during several hydrogen desorption-absorption cycles
and compared to those of the bulk Mg(BH4)2.

2. Experimental methods

2.1. Reactants

The following substances were purchased from Sigma-Aldrich:
commercial α-Mg(BH4)2 (>95% purity) and ϒ-Mg(BH4)2 (95% purity)
powders, Tetramethylorthosilicate (TMOS, 98.0% purity) and ammo-
nium hydroxide (NH4OH, 28.0–30.0% ammonia). Methanol (MeOH;
99.8%), n-hexane (95%) and dry tetrahydrofuran (THF; with maximum
water of 0.0075 wt%) were purchased from PanReac. Carburos

Metálicos S.A. supplied carbon dioxide (CO2, 99.95%).

2.2. Production of silica alcogel microparticles as support

Microparticles of silica aerogel were synthesized using a sol-gel
route followed by supercritical CO2 drying as was previously reported
[30,32]. They were prepared using TMOS as precursor, methanol as
solvent and hexane as dispersant in order to have small droplets of
TMOS in MeOH. After 10 min of continuous mechanical stirring, an
aqueous solution of NH4OH was added as condensation catalyst, which
induced the gelation of TMOS. The molar ratio used was the following:
1 mol TMOS: 4.4 mol MeOH: 3.3 mol H2O: 4.5 mol hexane: 0.08 mol
NH4OH. These gel particles were immersed in MeOH for the aging
process for at least 3 days during which the solvent was renewed
2–3 times in order to remove traces of water that had not reacted. The
micro-particles of alcogel immersed in methanol were dried using su-
percritical CO2 at 120 bar and 40 °C. The system was slowly pressurized
and depressurized at a rate of 3 bar/min in order to avoid the cracking
of the alcogel/aerogel and mechanical stresses that could damage the
structural properties of the final product. Saturated CO2 in the system
was renewed four times (each drying cycle lasted 60 min, 60 min,
120 min and finally 40 min) in order to obtain completely dried par-
ticles. Dried silica aerogel microparticles had a porous structure with a
surface area of 775 m2/g and a pore volume of 3.1 cm3/g.

2.3. Production of MBH- SiO2 using wet impregnation and liquid CO2

drying

A 0.6 M MBH solution was prepared dissolving 0.100 g MBH in
3 mL of THF under continuous stirring for several hours to totally
dissolve the borohydride. Subsequently, micro-particles of silica alcogel
aged in THF for 2 days were added to the solution to achieve a final
hydrogen storage material with a ratio 1:1 MBH:SiO2. After the addition
of silica alcogel to the solution some bubbles were observed which
could be hydrogen due to partial reactions of decomposition of MBH.

As a drying process, pressurized liquid CO2 was used at 100 bar and
30 °C using the same process as previously reported in [30] (Fig. 1). As
α-MBH is not reported to be soluble in CO2, when MBH:THF-immersed
alcogels are mixed with CO2, MBH precipitates according to a GAS
precipitation mechanism, thus favoring the precipitation of small par-
ticles within the pores of the gels. The sample was then stored in the
inert glove box under nitrogen atmosphere until analyses were per-
formed in order to avoid the decomposition.

While ϒ-MBH [31] was demonstrated to be converted into products

Fig. 1. Schematic process for wet impregnation followed by liquid CO2 drying process.
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such as formate and methoxy species by reaction with carbon dioxide,
alpha-MBH is the only complex hydride which is not reported to be
reactive with CO2 [33].

Previous experiments performed using nitrogen drying at room
temperature showed the difficulties to totally extract the solvent and
totally decompose the complex hydride (alpha phase). Several solvents
were tested (dichloromethane, methanol, diethyl‑ether). THF was
chosen as the most suitable solvent and least reactive in the presence of
silica (alcogel or aerogel).

2.4. Production of MBH-SiO2 using pressure infiltration method

Obtained SiO2 aerogel particles were treated at 150 °C for 1 h in
dynamic vacuum in the same equipment subsequently used for the in-
filtration in order to remove the water that was adsorbed in the surface
and which could decompose MBH during infiltration. The total mass
variation due to water loss corresponded to 5–7 wt%. The infiltration
was performed following a similar procedure as previously reported for
ϒ-MBH [25]. 100 mg of silica were mixed with 100 mg of α-MBH in a
mortar. This mixture was introduced in a high pressure stainless steel
sample holder under Argon atmosphere in the glove box to be trans-
ferred to the Sievert apparatus (PCT-Pro 2000, Setaram and Hy-Energy)
which is described in detail in [25]. The sample was treated at 120 bar
H2 and 200 ᵒC for 3 h.

2.5. Characterization

All handling and preparation of the samples took place in a
MBRAUN Unilab glove box which was continuously purified with argon
to maintain oxygen and moisture values below 1 ppm.

Kinetic measurements and the reversibility study were conducted in
the same Sievert type apparatus. Gas is analysed with a residual gas
analyser (RGA Pro, Setaram & Hy-Energy) connected to the manometric
instrument, confirming the presence of hydrogen.The dehydrogenation
was performed at 400 °C and static vacuum and the rehydrogenation at
390 °C under 120 bar H2 for 30 h. Bulk MBH and confined samples were
rehydrogenated for 2 cycles.

Coupled manometric-calorimetric measurements were done by
connecting the Sievert apparatus to a high-pressure differential scan-
ning calorimeter (DSC, Sensys Setaram). The calorimeter cell was
loaded with around 10–12 mg of the sample and heated to 460 ᵒC at a
rate of 5 °C/min in static vacuum. Argon was used as carrier gas at
10 mL/min. Calisto was used as software for data acquisition and
processing.

The crystallinity of the different samples was examined using an ex-
situ X-ray powder diffractometer (model D5005 Bruker). The measuring
conditions were CuKα radiation, λ= 1.54060 Å, 2θ angle ranging from
5° to 85° with a scan rate of 0.012°/min. A Bruker-dome was used in
order to avoid the contact with air and to perform the measurements at
room temperature under Argon atmosphere.

SEM images of the as-treated (not sputtered) powders were acquired
in high vacuum using a Zeiss EVO-MA10-HR microscope. The powders
were transferred under vacuum from the glove box in the SEM chamber
in a homemade sample holder able to avoid the contact of the powders
themselves with air.

3. Results and discussion

3.1. Comparative bulk α-MBH and ϒ-MBH phases

XRPD analyses (Fig. 2) corroborate that the commercial powders
correspond to α-MBH (a) and ϒ-MBH (b) crystalline phases [17], with
the former having a hexagonal structure with parameters cell of
10.3414 Å and 37.086 Å and the latter presenting a cubic cell [34]
isomorphous to a hypothetical zeolite-type polymorph of SiO2 [35]. The
structure of α-MBH corresponds to COD=2,102,921 from

crystallography database, and was investigated in detail in [36].
Couple calorimetric-manometric analyses shown in Fig. 3 reveal the

thermal differences between the phases. The main differences are ob-
served in the range of temperature in which ϒ-MBH is converted into β-
MBH, also known as High-Temperature (HT) phase [37]. It is shown
that at 162 °C ϒ-MBH is converted to ε-MBH and at 194 °C into β phase.

α-MBH, also known as Low Temperature (LT) phase is converted
directly into β phase at 226.3 °C in only one step (Figure S1) in
agreement with previous findings [14,38,39]. This polymorphic tran-
sition has been reported not to be reversible, indicating that α-MBH is a
metastable modification [14]. The other three peaks correspond to the
reactions in which hydrogen is released, similarly to the previously
reported data for ϒ-MBH [25]. Under the first two peaks (308.6 °C and
359.8 °C vs. 307 °C and 361 °C in ϒ-MBH), MBH is decomposed into
MgH2, and then in the last step (383.3 °C) into Mg [13,14].

Regarding the hydrogen release kinetics and the hydrogen content,
Fig. 3 shows similar trends in both phases. Small differences in the
content of hydrogen can be due to some partial decomposition.

3.2. α-MBH infiltrated in SiO2 by wet impregnation

LT phase of MBH was infiltrated in microparticles of silica aerogel
using the wet impregnation method and THF as solvent. Some prior
tests were done in order to evaluate the possibility of using conven-
tional drying in nitrogen atmosphere at room temperature. In this case,
the residual solvent was very high (around 40 wt% according to the
weight lost during coupled measurements) and very difficult to extract.
This could be due to the formation of a MHF-THF complex [40], which,
in contact with water or hydroxyl‑silica groups, reacts and decomposes,
even at room temperature, as reported by Solovev et al. [41]. Many
bubbles were observed after the addition of silica to the solution in
which MBH had been previously dissolved. This fact could be asso-
ciated to the release of hydrogen and would corroborate the formation
of the complex MBH-THF, recently reported Dimitrievska et al. [42] or
also the possibility of reaction of MBH with the hydroxyl groups of si-
lica. Moreover, this process could destroy the porous structure of silica
aerogel due to the capillary stresses which could cause shrinkage and
pore cracking [43].

Although the decomposition of α-MBH by reaction with CO2 has not
been reported so far, Fig. 4 shows that some reactions took place and
part of MBH was decomposed when the experimental pressure and
temperature were above the drying the conditions (100 bar, 30 °C).
Only less than 2 wt% H2 was still present in the final confined sample.
This means that less than 32% of H2 remained infiltrated after drying
process which corresponds to 16 wt% MBH infiltrated rather than 50 wt
%. This could be explained by the acidification of the medium due to
the presence of CO2 under subcritical conditions.

DSC analyses show the broad peak which is typical of infiltrated
samples due to the higher degree of disorder created by the intimate
contact with the scaffold. XRPD analyses also corroborated the in-
filtration giving an amorphous pattern, as it is shown in Fig. 6d.

It was observed in coupled measurements that after confinement,
MBH began to release hydrogen from 100 °C, dramatically reducing the
decomposition temperature. Similar results were obtained in the case of
ϒ-MBH infiltrated in carbon supports obtaining onset decomposition
temperature at 155 °C [19] or 100 °C [24] or even at lower temperature
(75 °C) due to a synergistic effect between confinement and the addi-
tion of Nickel as catalyst [19].

3.3. MBH infiltrated in silica aerogel by high pressure treatment

Pressure infiltration was performed using the procedure reported in
a previous work [25] in order to compare the wet impregnation method
with an unsolvated one. When compared bulk α-MBH and α-MBH in-
filtrated in silica using pressure at high temperature, it was observed
that the release of H2 started at a temperature 60 °C lower (Fig. 5).
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Similar results were observed with ϒ-MBH. The first peak, which cor-
responds to the transition from LT to HT-MBH, did not change during
the infiltration treatment. Also, with this phase, three decomposition
steps for bulk MBH were converted into only one broad endothermic
peak and a shoulder at higher temperature in case of the prepared MBH-
SiO2 composite. This is a typical behavior of confined hydrides and is
related to the intimate contact between silica and MBH.

The comparison between alfa and gamma MBH infiltrated in silica
(Figure S2) provided similar results. The kinetic shape was very similar
with a small difference in the final content of H2 released (6.1 wt% H2

vs. 6.7 wt% H2). The dehydrogenation temperature was identical.
However, in the case of ϒ-MBH, the complex borohydride was

converted into β phase during pressure infiltration, whereas in this
work using LT-MBH as starting material, as this change of phase takes
place at higher temperature, some borohydride remained as α phase
after the treatment. It was observed that the phase change (from α to β-
MBH) took place at lower temperature than bulk LT-MBH after pressure
treatment at high temperature.

Fig. 5 shows that 6.1 wt% H2 was released which was more than two
times the bulk MBH content (11.9 wt% H2). This small difference could
be due to instrumental error in the preparation of the mixture MBH-
SiO2 or surface oxidation of bulk MBH before the measurement. It is
possible that this was due to an effect of the SiO2 matrix as documented
in a previous work [25]. This may indicate that silica could make MBH
to release more hydrogen.

α-MBH remains crystalline with the same cell parameters after
pressure infiltration, whereas ϒ-MBH is amorphous after the formation
of the composite with silica aerogel due to the total change phase into
β-MBH. LT-phase infiltrated in silica aerogel was converted into an
amorphous state after the 2nd desorption.

SEM analyses (Fig. 7) corroborated the previous results. A similar
morphology of the composite was observed after one desorption, which
means that silica coating prevented the aggregation of particles of MBH
using both methods of confinement. When comparing both methods of
impregnation, it seems that in wet impregnation, the confinement is
more efficient than with pressure infiltration, as crystalline particles of
MBH seem to be present after pressure infiltration. This is in agreement
with the XRPD results. In contrast to these results, the powder of bulk
MBH was sintered into bigger agglomerates after two desorption runs.
Moreover, different geometries of particles were observed in bulk MBH
(some small cylinders were observed) which could correspond to dif-
ferent intermediates obtained comparing bulk MBH and confined
samples after desorption of H2.

3.4. Reversibility

Two cycles were performed in order to study the reversibility. The
rehydrogenation was performed at 390 °C and 120 bar H2 for 30 h.
Fig. 8 shows the hydrogen release kinetics for the first and second
desorption at 400 °C and vacuum of bulk MBH and MBH confined in
silica aerogels by different methods reported in this work.

Bulk α-MBH showed 50.0% reversibility, which corresponds to
6.1 wt% H2 after one cycle whereas ϒ-MH only re-hydrogenated at a
42.0% extent [25]. This is the first time that such a high reversibility
has been obtained using mild conditions of pressure and temperature
using this complex hydride. Compared to previous works in which ϒ
phase was used, only 2.5 wt% H2 was rehydrogenated at the same
pressure used in this work and at 280 °C for 14 h [44] or even for longer
times (48 h) [45]. Similar values of reversibility were obtained after
rehydrogenation at harsh conditions (400 bar H2, 270 °C for 48 h)
through the formation of the stable MgB12H12 intermediate [46,47].

Fig. 2. XRPD profiles for commercial α-MBH (a) and ϒ-MBH (b) phases from Sigma-Aldrich.

Fig. 3. Comparison of commercial bulk α-MBH and ϒ-MBH, both from Sigma
Aldrich.

Fig. 4. Coupled calorimetric-manometric measurements of α-MBH infiltrated
by wet impregnation followed by liquid CO2 drying.
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Recently, 4.13 wt% for the second cycle and 3.24 wt% through the sixth
cycle were rehydrogenated at 100 bar H2 and 300 °C confining 40 wt%
nanoparticles of ϒ-MBH in graphene [48]. It was suggested that the
formation of intermediates less stable than in the case of dehy-
drogenation of ϒ-MBH took place and that they facilitate the rehy-
drogenation at milder conditions.

In the case of infiltrated samples, better results were obtained using
wet impregnation and dried with liquid CO2 compared to the pressure
infiltration method. These results could be due to the precipitation of
the complex hydride with lower particle size using the innovative
drying method used in this work, as 53% H2 was reversible. However,
using pressure treatment, only 32.8% hydrogen was reversibly ex-
changed. This could be explained by the different phases observed be-
fore the first desorption. In the case of the high pressure infiltration, it
was observed in coupled measurements that some α-MBH was still
present, being the rest of MBH present as β phase. Because of this, a
crystalline sample was obtained. However, when wet impregnation was
used, since an amorphous sample was obtained and decomposition
started at low temperature (100 °C), it was not possible to confirm
whether it was α or β phase (this change of phase occurs at higher
temperature than onset decomposition temperature). It is thought that
MBH is in α state since no thermal treatment was performed before the

dehydrogenation.
The problem of the solvated impregnation method using micro-

particles of silica aerogel as support is the low amount of MBH present
after drying, due to the partial decomposition during wet impregnation
and during drying with pressurized CO2.

When silica was infiltrated in ϒ-MH by pressure infiltration [25],
42.0% H2 was exchanged reversibly. The same value of reversibility for
bulk ϒ-MBH and for composite samples was obtained, whereas in this
case (using α-MBH) different behavior was observed. This difference
could be explained by the different intermediates formed for bulk and
infiltrated samples (in the case of α-MBH), which led to a different
mechanism of decomposition over the release of H2.

In conclusion, the order of the samples depending on the values of
reversibility obtained would be the following:

1 α-MBH infiltrated by wet chemistry (WI) and liquid CO2 drying with
53% reversibility.

2 Bulk α-MBH with 50% reversibility.

3.1. Bulk ϒ-MBH= 42%reversibility.
3.2. ϒ-MBH infiltrated by pressure infiltration (PI), also 42% re-
versibility.

Fig. 5. Comparison between the coupled-manometric measurements of as received α-MBH vs. α-MBH infiltrated in silica aerogel by high pressure treatment.

Fig. 6. XRPD patterns of bulk α-MBH a), α-MBH infiltrated in silica aerogel after pressure infiltration b) and after 2 dehydrogenation c) and α-MBH infiltrated in
silica aerogel by wet chemistry and liquid CO2 drying d).
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4 α-MBH infiltrated by pressure method with 32.8% reversibility,
which can be explained by the different degree of confinement de-
monstrated by the crystallinity and therefore different intermediates
formed after the first dehydrogenation.

The difference in reversibility and also in the rest of analyses per-
formed can be explained by the method used to confine the complex
hydride. In the case of wet impregnation followed by liquid CO2 drying,

the collapse of the pore structure is minimized or avoided altogether
because carbon dioxide is miscible with the organic solvent. This fact
makes the extraction happen without capillary stresses, causing the
deposition of nanoparticles of MBH into the pores of the silica, which,
after several cycles, leads to amorphous spectra. However, in the case of
pressure infiltration, MBH is used as a technique to obtain a composite
MBH-SiO2 without assuring the confinement in the pores (crystalline
MBH) and possibly producing the cracking of pores due to capillary

Fig. 7. SEM of a) bulk MBH and b) after 2 desorptions; c) MBH infiltrated in silica aerogel by wet impregnation and d) after desorption; e)MBH infiltrated in silica
aerogel by pressure infiltrations and f) after desorption.

Fig. 8. Hydrogen release kinetics for the first and
second desorption at 400 °C and vacuum for α-MBH
(blue), α-MBH infiltrated in silica by wet impregnation
followed by liquid CO2 drying (red) and α-MBH in-
filtrated in silica aerogel by pressure method (green) .
(For interpretation of the references to colour in this
figure legend, the reader is referred to the web version
of this article.)
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stresses [26]. As a consequence, the benefits are associated to the
presence of silica and intimal contact which is higher than simple ball-
milling, whereas in the case of wet impregnation, the benefits are as-
sociated to the presence of silica and the confinement.

It was impossible to identify these intermediates both by XRPD,
since amorphous patterns were obtained in all the cases after the first
desorption, and by FTIR, as bonds related to MBH overlaps silica peaks
[37,38].

Comparing the hydrogen release velocity in the first desorption, it is
observed in Figure S3 that MBH infiltrated in silica aerogel by wet
impregnation starts to release H2 after 10 min, followed by MBH in-
filtrated by pressure after 30 min. Finally, bulk LT-MBH takes more
time to start the dehydrogenation, after 45 min. This confirms also the
results obtained in calorimetric analyses.

4. Conclusions

α-MBH was confined for the first time in silica aerogel micro-
particles using two different methods. Wet impregnation followed by
liquid carbon dioxide drying at 100 bar and 30 °C compared to pressure
infiltration at 120 bar of hydrogen and 200 °C. After confinement, the
onset decomposition temperature was reduced to 100 °C and 220 °C
respectively, compared to 280 °C in bulk LT-MBH. This improvement
was associated to the synergistic effect between confinement and the
presence of silica as support. It was also demonstrated that it was
possible to rehydrogenate the composite partially at mild conditions
(120 bar H2 and 390 °C for 30 h) obtaining different values of rever-
sibility depending on the infiltration method. 6.1 wt%H2 was reversibly
exchanged using bulk α-MBH, which is the highest value obtained so far
at moderate conditions of rehydrogenation using silica as support.

Wet impregnation using THF as solvent followed by liquid CO2

drying has been shown to be a promising method to confine hydrides.
Faster kinetics and a drastic reduction of decomposition temperature
was obtained. This is explained by the possible reduction of the particle
size during the precipitation process of the complex hydride and the
presence of silica which could behave as additive destabilizing agent.
However, low amount of H2 still remains present in the sample due to
the partial decomposition during infiltration method. The search for
both an adequate solvent in which the hydride is soluble and a hydride
stable in CO2 atmosphere is in progress.
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