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Table 1 Lattice constants of NaMgH3 and 6.25% of M (Li/K)
substitution
Lattice constants/nm
a b c
NaMgHj; 0.5458 0.7700 0.5384
NaMgH; Exp!” 0.5463 0.7703 0.5411
NaMgH; Cal*?! 0.5410 0.7628 0.5358
Lio_0625Na0‘9375MgH3 0.5469 0.7684 0.5362
K0v0625N80_9375MgH3 0.5493 0.7733 0.5416
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Table 2 Reaction enthalpies of NaMgH; and 6.25%
of M(Li/K) substitution

Ao NaMgHj; . . .
kJ-(mol-H,)™ This Calculated Experiment Li-doping K-doping
WOr
AHge(1) 80.870  81.207
AHues(2) 79.050  80.955
80.001 71.000%% 86.6007%%  76.710  79.497
AHyes(3) 74.800%7  88.000""¢
93.900!"%
AHges(4) 79.442  79.924
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Fig.1 Total and partial densities of states of NaMgH3(a), Lig.o625sNag.037sMgH3 (b), and Ky .0625Nag.937sMgH3 (¢)
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Table 3 Bond population and bond length between doping
site and hydrogen in NaMgH3 and 6.25% of M(Li/K)
substitution
NaMgHj; Li-doping
Bond Popul- Length/ Popul- Length/
ation (¢) nm

K-doping
Popul- Length/
ation (¢) nm

ation (¢) nm

M-Hy  0.09 0.2707 -0.01 0.2701 0.21 0.2765
M-Hs 0.09 0.2707 -0.01 0.2006 0.21 0.2765
M-H;;  0.18  0.2467 0.03  0.2353 0.27 0.2665
M-H>, 024 0.2299 0.10  0.2039 0.28 0.2491
M-H>;  0.13  0.2645 0.00  0.2707 0.23 0.2740
M-Hx 0.13  0.2645 0.00  0.2707 0.23 0.2740
M-Hss 024  0.2319 0.08  0.2133 0.30 0.2508
M-Hiys 024 0.2319 0.08 0.2133 0.30 0.2508

Table 4 Energy, formation enthalpy and reaction enthalpy of
Li.Na;..MgHj; as functions of Li content

e
6.25 —2257.2623 -0.2514 76.7094
12.50 -2187.6121 -0.2501 73.4616
18.75 -2117.9650 —-0.2494 70.5805
25.00 —2048.3180 —0.2487 68.0949
50.00 -1769.7613 -0.2522 59.0304
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HR[4)45 R R B AR EA BT 50.00%1 45 18— 3.

3 4 it
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RN AS S R IAB 22k 2 LW 3 (5) T80 1 AT R B
Ko Li B Na Jo kR RGN, BT 14
R, 8GR T HRRIIER FrEEe: m
K 57K F 10 W AS A0 AN B 2

2) A FERIBAT R TR, Li B REIKT 3
ZeAr 5 I H A AR, T K 850 R RIS
FAF H A EAER, IXalREE Li b K 8280k &
Py 2E M R A B G 1 R A

3) WA Li $BARBE RSN, SN RS IR 4] (i
Wi/, R NaMgH; 32408 R # BRI
GG (A ISR, LimBraAssl
it 50.00%.
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Theoretical Study on the Dehydrogenation from NaMgH; by Metal(Li/K) Doping

Chen Yuhong'?, He Kaizhou'?, Zhang Meiling', Yuan Lihua', Zhang Cairong'
(1. Lanzhou University of Technology, Lanzhou 730050, China)

(2. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou 730050, China)

Abstract: The electronic structure and dehydrogenation properties of NaMgH; and metal(Li/K) substitution for parts of Na have been
investigated using the density functional theory. Further calculations of reaction enthalpies along four possible dehydrogenation reaction
pathways indicate that reaction pathway M,Na; MgH;—xMH+(1-x)NaH+Mg+H, is the most realistic. The Li doping in NaMgHjs
decreases the value of reaction enthalpy and improves thermodynamic properties, but the K substitution has little impact on them. The
electronic densities of states and the mulliken population analysis show that Li doping is of benefit to releasing H because of decreasing
the contribution of H to the valence band and weakening the interaction between Li and H. The different Li doping contents of reaction
enthalpies indicate that with the increase of Li content the structure presents excellent thermodynamic properties. But the Li substitution
content should be less than 50.00%.
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