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Abstract 

Magnesium borohydride (Mg(BH4)2) is widely regarded as a promising hydrogen 

storage material due to its high capacity; however, it is still challenging to synthesize 

Mg(BH4)2 with low cost. Traditionally, Mg(BH4)2 has been mainly produced using 

other borohydride as the starting materials via exchange reactions. Herein, we report an 

economical method to synthesize Mg(BH4)2 by converting B-O bonds in widely 

available borates or boric acid to B-H. The borates or boric acid is ball-milled with 

MgH2 under ambient conditions to form Mg(BH4)2 with high yield (>80%). Mg(BH4)2 

was also successfully generated by reacting low-cost Mg with boric acid. Compared 

with previous approaches, this method avoids expensive boron sources such as LiBH4, 

NaBH4, and B2H6, and does not require high pressure H2 gas and high temperatures, 

and therefore significantly reduces costs. This method could be an alternative to the 

current Mg(BH4)2 synthesis processes. 

Keywords: magnesium borohydride, boron compound, magnesium hydride, hydrogen 

storage 

 

Introduction 

A significant part of the world’s energy demand could be fulfilled by hydrogen [1]. 

However, market acceptance of hydrogen fuel cell technology-related products, such 

as vehicles and portable devices, has been hindered by several critical problems, 

especially the challenge in developing safe hydrogen storage solutions that are able to 

supply/release hydrogen efficiently [2]. In the search for suitable hydrogen storage 
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materials, complex hydrides, especially light weight borohydrides, have received great 

attention due to their high gravimetric and volumetric hydrogen capacities [3, 4]. 

Notably, magnesium borohydride (Mg(BH4)2), with high volumetric (147-145 g H2/L) 

and gravimetric (14.9 wt%) capacities of hydrogen, has been identified as one of the 

most promising candidates to supply hydrogen to the fuel cells. Based upon the 

correlation between the thermodynamic stability of metal borohydrides and the Pauling 

electronegativity of cation, Mg(BH4)2, with a temperate decomposition enthalpy 

change of -39 kJ/mol H2, should have lower theoretical hydrogen desorption 

temperatures than most other borohydrides [5, 6]. However, Mg(BH4)2 requires high 

temperatures (>300 °C) for hydrogen evolution due to kinetic barriers [7-11], and the 

hydrogen release cannot be fully accomplished under 500 °C [12]. Meanwhile, 

Mg(BH4)2 shows poor reversibility under mild conditions. Apart from thermolysis, 

Mg(BH4)2 hydrolysis can be an attractive way for hydrogen release since it has 

appealing features such as a high density (12.8 wt%), fast kinetics, and mild reaction 

conditions. However, hydrolytic reaction leads to the formation of highly stable borate 

and it is very challenging to convert the strong B-O back to B-H bonds. 

So far, several approaches have been developed to prepare Mg(BH4)2, mostly 

based on a metathesis reaction between alkali borohydrides (LiBH4 or NaBH4) and 

magnesium halides (MgCl2 or MgBr2) in a suitable solvent (eg. diethyl ether, 

tetrahydrofuran) [12, 13] or in a ball mill [14, 15]. For example, Černý et al. [13] 

successfully synthesized Mg(BH4)2 by heating a mixture of LiBH4 and MgCl2 in diethyl 

ether under reflux for 3 days with a yield of 30%. However, unsolvated Mg(BH4)2 was 
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contaminated with LiCl, Li2MgCl4 or LiBH4, owing to similar radius between Li+ and 

Mg2+ and LiCl and LiBH4 being soluble in the solvents [12, 13]. NaBH4 was also 

reacted with MgCl2 under the same conditions but with a low yield of < 5% [13]. The 

reaction efficiency was improved by mechanochemical activation of the mixture of 

NaBH4 and MgCl2 through ball milling, leading to a yield of > 50% [14]. Pure 

Mg(BH4)2 was then obtained through desolvation. Note that dry mechanochemical 

milling NaBH4 and MgCl2 led to the formation of NaCl and (Na,Mg)BH4 solid solution 

[16], which made it difficult to extract pure Mg(BH4)2. The key disadvantage of all 

these methods is the high cost of LiBH4 or NaBH4 making mass production less 

competitive. 

Mg(BH4)2 was also produced by annealing MgB2 under 90 MPa H2 and at 390 °C 

for 72 h [17], or ball milling under 10 MPa H2 for 100 h [18], or under 35 MPa H2 for 

50 h [19]. The high pressure H2, high temperatures and long reaction time lead to high 

energy consumption, high cost, and hazards. Another synthesis is based on 

additive reaction of magnesium hydrides (MgH2), magnesium alkyls or magnesium 

alkoxides with diborane (B2H6) or its derivatives [14, 20-22]. Owing to extreme 

flammability, high toxicity and high cost of B2H6 and its derivatives, these reactions are 

difficult to be employed to prepare Mg(BH4)2 in large scale, although relatively high 

yield and purity can be achieved.  

Herein, we present a new approach for the synthesis of unsolvated Mg(BH4)2 with 

a high yield and low cost. It is a mechanochemical solid-state reaction between 

borate/boric acid and Mg/MgH2, which converts B-O bond to B-H. Compared with 
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previously reported procedures which require expensive boron source (eg. alkali 

borohydrides, B2H6 or its derivatives), high temperatures, and/or high-pressure H2, this 

new approach operates under mild conditions and utilizes low-cost boron sources, 

which is suitable for cost-effective large-scale production of Mg(BH4)2. As the raw 

materials are composed of only Mg, O, B and H elements, common impurities observed 

in previous methods can be avoided. The by-products (oxides) and remaining reactants 

can be completely removed during purification, leading to high-purity Mg(BH4)2. 

 

2 Experimental 

2.1 Chemicals 

Starting materials such as MgH2 (≥99%), MgCl2 (99%) and B2O3 (99.9%) were 

purchased from Aladdin. Mg (99.8%), B(OH)3 (≥99.5%) and Mg(BO2)2 (98%) were 

purchased from Sigma-Aldrich, General-Reagent, and Shanghai Yuanye Bio-

Technology, respectively. All these compounds were used as-received without any 

further treatment. Expendable graphite (XFNANO) in a graphite pot was treated in a 

muffle furnace at 970 °C for 1 min, and then cooled in air to obtain expanded graphite 

(EG). The morphology of the expendable and expanded graphite is shown in Fig. S1. 

Diethyl ether (Et2O, AR, Guangzhou Chemical Reagent Factory) and H2SO4 (Aladdin, 

GR) were used for purification and quantification of Mg(BH4)2. Et2O was distilled over 

sodium to remove water before use.  

 

2.2 Synthesis of Mg(BH4)2 
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The experimental procedure is illustrated in Fig. 1. Firstly, totally 1 g of MgH2 (or 

Mg) and B2O3 (or B(OH)3, or Mg(BO2)2) with different molar ratios and 50 g of steel 

balls with two different sizes were put in a stainless steel jar in an argon filled glove 

box (MIKROUNA, China) with <0.1 ppm O2 and H2O. Mechanochemical reaction was 

conducted by milling the mixture in a planetary mill (QM-3SP4, Nanjing, China) at 500 

revolutions per minute (rpm) or a shaker mill (QM-3C, Nanjing, China) at 1000 cycles 

per minute (cpm). The ball milling was conducted by alternating 0.5 h milling and 0.5 

h rest to avoid excessive heating of the sample. Effects of molar ratios between reactants 

and milling time on the yield were investigated. To improve the yield of Mg(BH4)2, EG 

or MgCl2 was tried as an additive in some experiments. After ball milling, 20 mL of dry 

Et2O was added to the as-milled mixture to extract Mg(BH4)2. The Mg(BH4)2 solution 

and undissolved solids were separated by polytetrafluoroethylene membrane (0.45 μm 

in pore size). Mg(BH4)2 filtrate was then condensed under vacuum through a Schlenk 

line resulting in a viscous liquid. Finally, the solvated Mg(BH4)2 was heated to 200 °C 

for 24 h to remove ether. Resulting solid was ground and heat treated again to obtain 

desolvated Mg(BH4)2. 

 

Fig. 1 Schematics of the experimental procedure. 
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2.3 Quantification of Mg(BH4)2 

About 10 mL H2O was added slowly to hydrolyze solvated Mg(BH4)2. Slowly with 

caution, 4 mol∙L-1 H2SO4 solution was then added dropwise to dissolve the hydrolytic 

products (such as magnesium borates and magnesium hydroxide) and unhydrolyzed 

solvated Mg(BH4)2 [23]. The Mg concentration was determined using Inductively 

Coupled Plasma Optical Emission Spectroscopy (ICP-OES, Optima 8300). Based on 

the ICP-OES results, the mass of Mg(BH4)2 was calculated. The equation for the 

calculation of Mg(BH4)2 yield is as follows: 

Yield = [(obtained Mg(BH4)2 mass)/(theoretical Mg(BH4)2 mass)] × 100% (1) 

Theoretical mass of Mg(BH4)2 was calculated based on the amount of B in the starting 

materials, meaning that 1 mol B2O3 or Mg(BO2)2 produces 1 mol Mg(BH4)2 and 1 mol 

B(OH)3 yields 0.5 mol Mg(BH4)2. 

2.4 Characterization 

Various techniques are employed to characterize the as-milled products, including 

Fourier transform infrared spectroscopy (FTIR), X-ray diffraction (XRD), solid-state 

11B nuclear magnetic resonance (NMR), and scanning electron microscope (SEM). 

More details can be found in previous studies [24, 25]. FTIR measurements were 

performed on a Nicolet IS50 spectrometer using the transmission mode in the region of 

4000-400 cm-1 with a resolution of 4 cm-1. Mg(BH4)2 powders were mixed with dry 

KBr powders (with a weight ratio of 1:99) in a glove box and then pressed into pellets 

under 20 MPa. The pellets were exposed to air for a short time (about 15 s) during 

measurement. Differential scanning calorimetry (DSC) was conducted on Setaram 
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SENSYS Evolution under Ar between 40 and 450°C with a heating rate of 5 K min-1. 

3 Results and discussion 

3.1 Synthesis of Mg(BH4)2 by converting B-O to B-H 

One key barrier in large-scale application of Mg(BH4)2 lies in its cost. Herein we 

developed an efficient method to synthesize Mg(BH4)2 based on a simple reaction 

where B-O bonds in low-cost starting materials were successfully converted to B-H 

through ball milling (Figs. 1, 2a). XRD patterns (Fig. 2b) and FTIR spectra (Fig. 2c) 

were collected on powders obtained after ball milling MgH2-B2O3 (in a 4.5:1 molar 

ratio), MgH2-B(OH)3 (in a 7.785:2 molar ratio), and MgH2-Mg(BO2)2 (in a 4.5:1 molar 

ratio) for 15 h in a shaker mill. After ball milling, the diffraction peaks of MgH2 and 

boron compounds are nearly absent in all the systems, along with the appearance of 

strong diffraction peaks of MgO (Fig. 2b). The diffraction peaks of Mg(BH4)2 are 

invisible due to the poor crystallinity of the formed Mg(BH4)2 (Fig. 2b(1-3)), similar to 

previous reports where ball milling led to the formation of amorphous Mg(BH4)2 [26-

28]. The characteristic IR bands of Mg(BH4)2 are highly visible in the FTIR spectra 

(Fig. 2c(1-3)), in particular the stretching and deformation IR bands of B-H at 2150-

2400 cm-1 and 1100-1300 cm-1, respectively [14]. The resonance at around -42 ppm in 

11B NMR spectra further confirms the existence of Mg(BH4)2 (Fig. S2) [29, 30]. Thus, 

B-H bonds have been successfully produced by ball-milling MgH2 with B2O3, or 

B(OH)3, or Mg(BO2)2 under ambient condition. The reaction conditions are milder 

compared with previous studies where Mg(BH4)2 was synthesized via ball milling 

MgB2 under 10-35 MPa H2 [18, 19] or annealing MgB2 at 390 °C under 90 MPa H2 
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[17]. 

Pure Mg(BH4)2 was isolated from the as-milled products by purification and 

desolvation, and its identity was studied using FTIR and XRD analysis. Thermal anneal 

can effectively remove diethyl ether, as evidenced by the absence of the FTIR bending 

vibration (at 2800 cm-1) of C-H (Fig. 2d(3)). The FTIR bands at 2150-2400 cm-1 and 

1100-1300 cm-1 correspond to the B-H stretching and deformation of pure Mg(BH4)2, 

respectively, in good agreement with those of commercial Mg(BH4)2 (Fig. 2d) [14]. The 

desolvated Mg(BH4)2 displays a XRD pattern similar to that of commercial Mg(BH4)2 

(Fig. 2e), which is consistent with previous studies [28]. The unsolvated Mg(BH4)2 was 

also analyzed by DSC measurement (Fig. S3). DSC curve of the isolated Mg(BH4)2 is 

very similar to the reported [31], indicating the formation of Mg(BH4)2. According to 

the products and starting materials, the conversion reactions can be expressed in the 

following equations: 

4MgH2 + B2O3 → Mg(BH4)2 + 3MgO (2) 

7MgH2 + 2B(OH)3 → Mg(BH4)2 + 6MgO + 6H2 (3) 

4MgH2 + Mg(BO2)2 → Mg(BH4)2 + 4MgO (4) 

The excess amount of MgH2 used is 12.5% based on reaction equation (2-4). The 

excess amount of MgH2 is calculated based upon the following reactions: 

Excess 

amount=
𝑎𝑐𝑡𝑢𝑎𝑙 𝑚𝑜𝑙𝑎𝑟 𝑟𝑎𝑡𝑖𝑜 (

𝑀𝑔𝐻2

𝑏𝑜𝑟𝑜𝑛 𝑐𝑜𝑚𝑝𝑜𝑢𝑛𝑑
)−𝑠𝑡𝑜𝑖𝑐ℎ𝑖𝑜𝑚𝑒𝑡𝑖𝑐 𝑟𝑎𝑡𝑖𝑜(

𝑀𝑔𝐻2

𝑏𝑜𝑟𝑜𝑛 𝑐𝑜𝑚𝑝𝑜𝑢𝑛𝑑
)

𝑠𝑡𝑜𝑖𝑐ℎ𝑖𝑜𝑚𝑒𝑡𝑖𝑐 𝑟𝑎𝑡𝑖𝑜(
𝑀𝑔𝐻2

𝑏𝑜𝑟𝑜𝑛 𝑐𝑜𝑚𝑝𝑜𝑢𝑛𝑑
)

×100% 

(5) 

In Fig. 2c, the intensities of the characteristic FTIR bands of Mg(BH4)2 obtained using 
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B(OH)3 and Mg(BO2)2 are much weaker than those when B2O3 was used, which 

indicates that B2O3 are more conducive to the formation of Mg(BH4)2. This agrees with 

quantitative results (Fig. 2f), where B2O3 leads to the highest yield of 72.6%. Based on 

reaction equation (2-4), the B:O ratio in B2O3 (2:3) is higher than those in B(OH)3 (1:3) 

and Mg(BO2)2 (1:2), which means for the same amount of B, more MgO will be formed 

during the reactions in the case of B(OH)3 and Mg(BO2)2. The thicker layers of MgO 

slows down or even blocks mass transfer during the reaction, affecting the formation of 

Mg(BH4)2. Indeed, stronger MgO XRD peaks are observed when B(OH)3 and 

Mg(BO2)2 were used (Fig. 2b).  

To further reduce the cost, low-cost Mg instead of MgH2 and B(OH)3 as the 

hydrogen source were used. Mg(BH4)2 could be produced by ball milling Mg and 

B(OH)3 in a 8.44:2 molar ratio for 20 h. The IR vibration of the B-H is visible (Fig. 

S4a), but the intensities are low, indicating a low yield of Mg(BH4)2 (0.14%). This is 

likely due to the low reactivity of Mg compared with MgH2, and also a low ball-milling 

efficiency as evidenced by serious agglomeration of milled products (Fig. S5) and 

abrasion (Fe peeling off the balls and jar, Fig. S4b). To improve the milling efficiency, 

milling additives (EG and MgCl2) were introduced. Although additives reduced Fe 

peeling off the jar and balls, the improvement in yield of Mg(BH4)2 was not obvious 

(Fig. S6). This is likely because EG and MgCl2 decrease effective contact between Mg 

and B(OH)3, and the oxygen containing group on EG also reacts with Mg. Efforts 

(discussed in later section) were therefore made to optimize the yield of Mg(BH4)2 by 

ball-milling B2O3 with MgH2. 
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Fig. 2 (a) Schematics of synthesis by ball milling. (b) XRD patterns, (c) FTIR spectra 

of the products obtained via ball milling a mixture of 1) MgH2 and B2O3 in a 4.5:1 

molar ratio, 2) MgH2 and B(OH)3 in a 7.785:2 molar ratio and 3) MgH2 and Mg(BO2)2 

in a 4.5:1 molar ratio for 15 h. (d) FTIR spectra of 1) commercial Mg(BH4)2, 2) isolated 

product after annealing for 4 days, and 3) solvated product (before annealing). (e) XRD 

patterns of 1) commercial Mg(BH4)2 and 2) annealed product. f) Yields of Mg(BH4)2. 

3.2 Yield of Mg(BH4)2 
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Based on previous reports that excess amount of MgH2 is needed to improve the 

NaBH4 yield [25, 32-34], 25 % more MgH2 over the stoichiometric ratio (4:1) was 

loaded into reactions. Fig. 3a shows the XRD diffraction patterns of the as-milled 

products obtained after ball milling MgH2 and B2O3 in a 5:1 molar ratio for various 

durations. After 1.25 h milling, the XRD diffraction peaks of B2O3 disappeared and the 

diffraction peaks of MgO appeared. Although the characteristic XRD peaks of 

Mg(BH4)2 were invisible, the FTIR bands of Mg(BH4)2 (2150-2400 cm-1, 1100-1300 

cm-1) became highly visible, which indicates the formation of Mg(BH4)2 after 1.25 h 

milling (Fig. 3b (1)) [14]. The B-H stretching (2150-2400 cm-1) and deformation (1100-

1300 cm-1) bands became stronger with increase in milling time [14]. The broad humps 

at 15-20° corresponding to amorphous Mg(BH4)2 also became stronger with longer ball 

milling (Fig. 3a). The as-milled products were purified by dissolution, filtration, and 

drying. The isolated dry Mg(BH4)2 product was then hydrolyzed in H2O, followed by 

the addition of H2SO4 solution to dissolve the hydrolytic products and unhydrolyzed 

solvated Mg(BH4)2 [23]. The Mg concentration in the aqueous solution was determined 

using ICP-OES to quantify Mg(BH4)2, which is detailed in Experimental Section. The 

yield of Mg(BH4)2 increased quickly with milling time, and reached ~62.8% in 2.5 h 

(Fig. 3c). With the prolonged ball milling, the increase in yield slowed down. The yield 

reached 81.4% after 20 h of milling (Fig. 3c). 

Considering the starting materials, B2O3 is low-cost so the cost of Mg(BH4)2 

largely depends on the amount of MgH2 used. The yield of Mg(BH4)2 increased when 

more MgH2 was used, and reached 82.3% for a molar ratio of 5.5:1 (MgH2:B2O3) (Fig. 
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3d). MgH2 supplies H¯ and Mg2+, and high loading benefits mass transfer required 

during the reaction. However, on a per gram MgH2 basis, yield of Mg(BH4)2 firstly 

increased and then decreased with increasing amounts of MgH2, as shown in Fig.3d. 

Therefore, the optimal molar ratio of MgH2 to B2O3 is around 4.5:1. 

 

Fig. 3 (a) XRD patterns, (b) FTIR spectra, and (c) yield of Mg(BH4)2 obtained after ball 

milling MgH2 and B2O3 mixtures (in a 5:1 molar ratio) for different durations using a 

shaker mill. (d) The correlation of yields with molar ratios after ball milling for 15 h. 

We also investigated the effects of milling modes on the yield. A planetary mill 

(PM) was also tried since it enables higher materials loading, and therefore potentially 

larger outputs. Limited by the machine, milling was conducted at rotation speed of 500 

rpm. The shaker mill (1000 cpm) is more effective in promoting the Mg(BH4)2 
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formation than the planetary mill, as evidenced by the stronger XRD peaks of MgO 

(Fig. 4a) and stronger FTIR peaks of Mg(BH4)2 (Fig. 4b). The improvement is likely 

associated with the energy provided by ball milling. The planetary mill with lower 

rotation speed supplies lower energy (in both shearing and impact modes), while the 

shaker mill generates mainly impact force with high energy. In addition, impact mode 

can help to break up MgO formed on the surface and consequently facilitate better 

contact between B2O3 and MgH2. The yields of Mg(BH4)2 by the shaker mill are 

between 70% and 85% (Fig. 3d and Fig. 4c). In contrast, the Mg(BH4)2 yield by means 

of the planetary mill is less than 5% (Fig. 4c). As the planetary milling increased to 45 

h, the yield of Mg(BH4)2 increased significantly and reached about 50% (Fig. 4c). This 

is consistent with the XRD and FTIR results where the intensity of XRD peaks of MgH2 

decreased significantly and stronger FTIR bands of Mg(BH4)2 appeared.  
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Fig. 4 (a) XRD patterns, (b) FTIR spectra, and c) yields of Mg(BH4)2 obtained after ball 

milling MgH2 and B2O3 (in 4.5:1 or 5.5:1 molar ratio) for 15 h or 45 h at 500 rpm using 

a planetary mill, and for 15 h at 1000 cpm in a shaker mill. 

 

3.3 Reaction Mechanism 

We attempted to understand the reaction mechanism by ball milling MgH2 and 

B2O3 for different periods. The XRD peaks of B2O3 became invisible after 10 min, 

whereas a peak at ~26° likely associated with intermediates appeared (Fig. 5a(2)). With 

the extension in milling, the XRD peaks of MgH2 became weaker, while those of MgO 

grew stronger (Fig. 5a). This is consistent with the FTIR results (Fig. 5b) where the 

FTIR bands of MgH2 (500-750 cm-1) and B-O (780 cm-1, 1190 cm-1, 1460 cm-1) became 
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weaker with the increase in ball-milling time, while the intensity of B-H in Mg(BH4)2 

(2150-2400 cm-1, 1100-1300 cm-1) increased continuously [14, 35, 36]. The O-H bands 

at 3400 cm-1 observed in all the FTIR spectra are due to H2O adsorbed from air on the 

pellets surface during measurements (Fig. 2c,d, Fig. 3b, Fig. 4b, and Fig. 5b). 

Since XRD and FTIR fail to identify the intermediate, solid-state 11B magic-angle 

spinning (MAS) NMR analysis was used to analyze the milled products. The intensity 

of resonance corresponding to B2O3 (13 ppm) decreased with time (Fig. 5c). For 

products milled for 30 min (Fig. 5c(2)) and 2 h (Fig. 5c(3)), the resonance at around -

13.8 ppm can be assigned to an intermediate [BOH2]
¯ [24, 37, 38] and the one at -41.9 

ppm to [BH4]
¯ [29, 30]. Hydrogen has weaker electron withdrawing capability than 

oxygen, which therefore leads to higher electron cloud density around boron (B), 

causing stronger shielding effect and upfield chemical shift (ẟ). The upfield shift from 

13 ppm for B2O3 to -13.8 ppm for [BOH2]
¯, and then to -41.9 ppm for [BH4]

¯ indicates 

the stepwise transformation from B-O to B-H bond. Based upon the XRD, FTIR, and 

NMR results, it can be deduced that “-B-O-B-” in B2O3 firstly breaks, and B then bonds 

with H in MgH2 to form B-H and O bonds with Mg leading to “B-O-Mg-H” (Fig. 5d). 

The B-O and Mg-H bonds in “B-O-Mg-H” then break, leading to MgO and B-H, since 

MgO is more stable than B2O3 (∆Gf° of B2O3: -398.1 kJ mol-1 oxygen; ∆Gf° of MgO: -

569.3 kJ mol-1 oxygen). This is why [BOH2]
¯ was observed. Finally, O2- in [BOH2]

¯ is 

replaced by two H¯ from MgH2 forming Mg(BH4)2 and MgO. 
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Fig. 5 (a) XRD patterns, (b) FTIR spectra, and (c) solid-state 11B NMR spectra of B2O3 

and the products obtained after ball milling MgH2 and B2O3 (in a 4:1 molar ratio) for 

different durations using a shaker mill. (d) The proposed mechanism for the conversion 

of B-O bonds to B-H. 

 

4. Conclusions 

Herein, we report a cost-effective method to produce Mg(BH4)2 via ball milling 

borates/boric acid-MgH2 mixtures under ambient conditions. A high Mg(BH4)2 yield of 

82.3% was achieved. Mg(BH4)2 was also successfully generated by using low-cost Mg 

to react with B(OH)3. The method is highly advantageous in terms of cost compared 
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with reported methods where expensive borohydrides or boranes were used as the 

source of boron. Furthermore, the reaction conditions are quite mild in comparison with 

high temperatures and/or high pressure H2 commonly used in most literature studies. 

This newly developed synthesis could be suitable for large-scale production of 

Mg(BH4)2 and promotes its wide application for hydrogen storage and as raw materials 

in chemical synthesis. 
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