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Abstract 

The impact of structural improvements due to irradiation with various ions, their energies and flounces on sorption 

properties has been investigated. The radiation therapy is utilized B3+ and N3+ ions at 45 keV with an ion fluence of 1016 

ion/cm2 at the FAMA ion resource at Vinča Institute of Nuclear Sciences in Belgrade. Syllable structure and 

microstructure of products were analyzed applying XRD and chemical measurement analysis, while the idea of 

penetration degree and deposition of problems were done by SRIM calculations. Hydrogen desorption properties and 

kinetics were considered from TPD sizes and mathematical non-isothermal procedure. Effects recommend that there are 

many elements of deception according to defect concentration, their conversation and ordering. It has been also 

presented that the improvements in near-surface place enjoy the important position in hydrogen desorption kinetics. It is 

proven that there is chance to manage the thermodynamic parameters of those programs by controlling vacancies 

degree page and concentration. 
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Introduction 

In order to boost MgH2 storage properties I. e. To decrease the natural process temperature and 

improve deception mechanics several efforts are created . The manufacture of metal binary 

compound destabilization (including MgH2) depends on the aptitude to spot compounds, 

elements or ways that may result in a diminution of the reaction heat content. This estimate is 

extremely cosmopolitan and therefore an outsized range of potential destabilization methods 

exists. The unremarkably used ways area unit nano structuring by the decrease of particle size to 

metric linear unit level by ball edge  and nano structuring with the addition of impurities and/or 

catalysts . Both destabilization ways are often declared as bulk modifications since all defects are 

a unit introduced at intervals whole volume of the sample.  

For example, the rate-limiting step for natural action from MgH2-Nb2O5 composite changes 

with increasing of edge time or Nb2O5 content, from surface assimilation to interface speed of 

the remodeled section . According to Schulz et al. Who investigated MgH2-V composites, the H 

natural action at warm temperatures and underneath high drive, is controlled by the interface 

(Mg/MgH2) motion [5]. When the movement is tiny, the first stage of Hydrogen desorption is 

controlled by nucleation and growth and also the later stage is controlled by long vary Hydrogen 

diffusion. At high temperatures, the rate-limiting step changes from interface management 

(before annealing) to surface management (after annealing), whereas at low temperatures, the 

rate limiting step of natural action doesn't change once tempered. 

Therefore, it's quite hard to know what really governs the method particularly once one have in 

mind the fact that the action of MgH2 will be reported by many methods. 

(a) Chemical element within the gas partial transfer to the surface of the metal atom; 

(b) Chemical element diffusion through the physical phenomenon between gas part and solid 

particle; 

(c) Physisorption of chemical element molecules on the solid surface; 

(d) Dissociation of chemical element molecules and chemisorptions; 
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(f) Surface penetration of chemical element atoms; 

(g) Diffusion of chemical element atoms through the binary compound product layer to the               

hydride/metal interface and 

(h) Chemical change and nucleus formation (hybrid production). 

In order to reveal the foremost necessary factors governing the activity properties of MgH2, it's 

important to obtain a better understanding of the changes caused  by the destabilization processes 

.We've investigated the influence of well outlined structural changes introduced by ion 

irradiation among the surface layer of MgH2. Understanding of the relations between 

concentration and the sort of product defect and MgH2 activity properties can facilitate to 

overcome a number of the material’s drawbacks and can provide the opportunity to examine the 

stability of specific induced modifications throughout the activity. 

 

 

Experimental Details 

The industry (Alfa Aeser) MgH2 powder was pressed on the Al foil to get skin layer and 

homogeneously irradiated victimization B3+ and N3+ ions at 45 keV with a particle fluence of 

1016 ion/cm2. The irradiation was performed at the FAMA particle supply at Vinča Institute. 

Based on numerical simulations and resultant analysis of depth profile and energy loss 

mechanisms, forty five keys are found to be an optimum energy to check the close to surface 

effects. The reversibility of the irradiated material wasn’t a problem of this study. Morphological 

and micro analytical characterization was dispensed by VEGA TS 5130MM, Tuscan city SEM 

equipped with EDS detector. Malvern 2000SM Mastersizer laser scattering particle size analysis 

system was wanting to obtain the quantitative MgH2 particle size distribution. X-ray diffraction 

analysis was wanting to establish the crystalline phases and lattice parameters also because the 

crystalline size and form of irradiated samples by suggesting that of Siemens Kristalloflex D-500 

device, with Cu-Kα Ni filtrated radiation (λ = one. 5406 Å). Lattice parameters were refined 

from the fitted information victimization the smallest amount sq. procedure. Variance obtained 

was I Chronicles. Williamson-Hall plots were wanting to sort out the effects of the size and 
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strain within the nanocrystals . Thermal behavior of the samples was studied by TPD 

measurements at a constant heating rate of five K/min, from temperature to 973 K, underneath 

beginning vacuum of 3×10−6 mbar, utilizing homemade instrumentality, with a quadruple 

spectrometer EXTORR XT300. So as to infer the mechanism of thermal decomposition method 

[10, twelve – 14] we've got used non-isothermal approach underneath the idea that the non-

isothermal reactions proceed isothermally at an infinitesimal interval , so that the reaction rate 

 

 

 

 

 

Results, discussion and conclusion 

Effects of forty five Kiev of B3+ and N3+ ion irradiation of MgH2 samples area unit calculable 

by Monte Carlo simulations with statistics of ten 000 particle events, victimization the elaborated 

calculation with full injury cascades choice of the SRIM 2008 code. The most results area units 



International Journal of Advance Research, IJOAR .org                                                                                        
ISSN 2320-9135  12 

IJOAR© 2013 
http://www.ijoar.org 

 

given in Fig. 1, a and b, and Table 1. The B varies distribution most is found at the depth of 216 

mm with the complete breadth at the 1/2 the maximum (FWHM) of ninety three NM, indicating 

a comparatively giant dispersion of the B3+ ions within the samples at most of recoiled Mg and 

H atoms vary is found to be around 167 NM (see Fig. 1, a). Current direct N3+ energy loss 

mechanism is ionized, whereas direct vacancies production. 

 

 

 

(Primary knockouts) participates with solely 0.55% all through total only 1.7 %. The remainder 

of energy is transferred to Mg and H recoils and consecutive cascades with quite completely 

different energy loss mechanisms contribution quantitative relation. Similar situation holds for 

element irradiation. Recoils loose energy mostly through 2 competitive processes, ionization and 

phonon excitation in each case. The foremost of the incident energy is transferred to recoils (32 

hopeful for B compared to 42 all through N case) and consecutive cascades. Further, the total 

number of vacancies per incident B3+ particle is found to be 288, that is significant both the 

amount of vacancies caused by incident N3+ particles of the same energy (359 vacancies per 
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ion). Obviously, forty five Kiev of B3+ ions turns out less defects, they're placed deeper and 

spread about larger distance within the sample, than those created by corresponding forty five 

Kiev N3+ irradiation. This is  the most likely rationale for various mechanisms and temperature 

of activity. 

 

CONCLUSION 

The influence of morphological changes caused by B3+ and N3+ particle irradiation on natural 

action properties of MgH2 has been investigated. The radiation therapy was done victimization 

45 keV and the violence of 1016 ion/cm2. Numerical simulations were done in order to produce 

the depth profile of incident ions and energy loss mechanisms. Sample irradiated with nitrogen 

ions show the morphology almost like pure MgH2 with agglomerates from 10 μm to 100 μm, 

however with lots of cracks resulting in  a broken onion like structure. On the other hand, 

agglomerates of sample irradiated with boron ions area unit a lot of smaller that is in agreement 

with the results of particle size analysis. Each samples show the monumental particle size 

distribution, however with the onset at lower sizes, that is additionally pronounced for sample 

irradiated with the element. 

Hydrogen natural action properties and dynamics were evaluated from TPD measurements and 

numerical non isothermal procedure. Exploitation particle irradiation one can handle the depth of 

deposition and therefore the variety of defects, and in such manner it's doable to unambiguously 

justify the change inside the reaction mechanism. It's been demonstrated that the reaction 

mechanism depends on the amount and deposition depth of defects as long as the reaction 

mechanism varies from section boundary reaction with spherical symmetry (n = 3) relating to the 

untreated sample and sample irradiated with atomic number 5 to section boundary mechanism 

with n = 4 for sample irradiated with chemical element. It has been incontestable  that the 

changes in the near - surface area play the crucial role in H natural action dynamics. It is 

additionally confirmed that there's a prospect to regulate the thermodynamic parameters by 

dominant vacancy concentration within the investigated systems. 
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