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Structure, thermodynamics and
kinetics of Hydride Materials for
Energy Storage

Structure and kinetics of pure and modified NaMgH,

By Fernando Soto

In collaboration with the Louisiana-Alliance for Simulation
Guided Materials Applications team (LA-SiGMA), this project
focuses on using an atomically-detailed theory-guided
computational approach to develop fundamental information

Louisiana Tech University

Dynamic Results: (Ti)NaMgH,

By Dwayne Teamer and Ashley Matthews

that would help us gain insight into critical areas in kinetics, METHODOLOGY Louisiana Tech University
thermodynamics, and novel nanomaterial design for energy e _ _ _ —\ The goal for the research is to predict new
applications. PIa_ne-Wave De_nsﬂy Functional Theory with the Generalized catalysts that work in other systems.
Gradient Approximation (GGA) exchange and Perdew and Wang | The effects of imperfect surfaces and interfaces
e Complex Metal Hydrides (CMHs) based on light elements (PW91) correlation functional with Molecular Dynamics (MD) to on the kinetics of hydrogen dissociation and
such as Al or Mg hold great promise as hydrogen storage elucida_te the eff_ect _of 3d transition metals on the diffusion also need to be understood.
systems due to their inherent high hydrogen content and thermodynamics and kinetics of pure and doped CMHs models

T for hydrogen storage application.
demonstrated reversibility for hydrogen release and uptake. \ yores 9¢ app %

Bulk and Surface Models

e This work focuses on a preliminary study of the effect of
3d transition metals on alloyed CMHs and kinetics of pure
and doped CMHSs for hydrogen storage applications.
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e Bulk model Na @ Na site is replaced with 3d dopants (100) Surface Mg, FeH,

e 3d—@ Na site
e 3d —>@ Hollow site

e 3d @ Bridge site (Top of Na) Collaboration: LATech - LSU

e 3d —@ top of Hollow Site In collaboration with Dr. Randall Hall (LSU)

@d _.@ Mg Site /

e Complete microscopic understanding of the rate-limiting
processed for hydrogen storage will help us identify new
and improved catalysts.
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e Most favorable models: Ti @ Na site and Ti @ Hollow site energetics of hydrogen site | [
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e Ti@ Mg site is more favorable than @ Top Hollow and Top Na site
e More favorable to remove hydrogen from Doped model than from

e We find that the minimum
Q:curs for model 4. /

Structure and kinetics of pure and modified LiAlH,

By Jeanine Edgecombe Pure model
Simsboro High School, Simsboro, LA 0.68
« Structure and kinetics of pristine and modified Remark
LiAlH, are investigated using PBE/USPP. _ _ _ Sc | v Mn Co
e o7 ° . The cohesive energies of the 3d block elements in the bulk Transition Metal
- Ti and Ni dopants in (0 1 0) surface are studied ] ) ) ] )
by replacing lithium atom with the transition metal, follow a strong correlation with the cohesive energies of their | — -
as well as placing transition metal between » metallic elements counterpart. Cohesive Energy Results. Bulk substitution of transition metal
aluminum atoms. in NaMgH; (blue), pure crystalline transition metal (red).

- Addition energy of X (X = Ti, Ni) was calculated:

(XLiAlH,) (LiAlH,)
AE;44 = Econ N — Econ N
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Structure and dehydrogenation kinetics of pure and modified KMgH,
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