Wa2ds 2l Hh [ 4 # 3E R Vol.42 No.2
202342 H MATERIALS CHINA Feb. 2023

FHEH)

EEMIMPOKBISWRER

XA RFH, LR
(EEME TR KM BB 22 5 T ARG, 778 BERK 541000)

W OE: (m eI AU AR T R AR S A A 5 Y, B BRI B A TR, B RE RS
HUH 2578, S TR XX ek i, AT LR G 01 TR T T8 T3 YL i s 2 nT AR RB IR, SURE B EL AT 8 /o5 A9 A s 1 R 28 HE i 1 oy
ST IA R 2 SR AR 0 T T B R . S0 M R R LA o (0 O e S B, FL PR B MY b o 3 v . AR IR A5 O 5 T 4 32 56
W PG EMARLK AT LA S s R A, T ELE R SRR e s g, BN R A N T s S N —, 4l Mg
HI MgH, 7J<ﬁ¥TLM%uIJFEéE6 4% 3. 4% (JFRESTE) 1 H, , (FEEI A SR K g SR 7= AR e F /K i) Mg(OH) ,, SR
REEh 1R, AR, B AR . AR S S S R AT B A R FE K A SR B 0 R R T AL R A T B R
mT%ﬁ%*ﬂﬁﬂjzﬁﬁ%ﬁﬁm LRk Tﬁ%ﬁ%aﬁﬂﬂ(ﬁ?%{aﬂﬁm?ﬁﬁﬁﬁu R, X H AR R iR T R,

KHEIR . BESEGEEMORL; KA, 1% Mg(OH),; %Ak

FESES: TB34 XERFRIRAD . A XEHRS: 1674-3962(2023)02-0105-09

SIAME: 2%, ARt FhrBt BERGE M ROK R TS IR T]. EARIEE, 2023, 42(2): 105-113.

WU J A, ZOU Y J, SUN L X. Progress in Hydrolysis of Magnesium-Based Hydrogen Storage Materials for Hydrogen Production[ J]. Mate-
rials China, 2023, 42(2): 105-113.

Progress in Hydrolysis of Magnesium-Based
Hydrogen Storage Materials for Hydrogen Production
WU Jiaao, ZOU Yongjin, SUN Lixian

(School of Materials Science and Engineering, Guilin University of Electronic Science and Technology,

Guilin 541000, China)

Abstract: The widespread use of fossil energy has caused serious greenhouse effect and air pollution on the earth. Moreo-
ver, the reserves of fossil energy have gradually declined, resulting in an increasingly serious energy crisis. In response to
these crises, people have begun to look for the clean, pollution-free and efficient renewable energy. Hydrogen energy is con-
sidered to be the most ideal clean energy owing to its unique high combustion heat and zero emissions. Magnesium-based
hydrogen storage materials have attracted much attention due to their high mass hydrogen storage density, and high crustal
reserves and low cost of Mg, and the hydrolysis of magnesium-based hydrogen storage materials can produce hydrogen with a
high theoretical capacity, and the produced by-products are environmental pollution-free. Therefore, it is considered as one
of the most promising hydrogen production methods. In particular, the hydrolysis of pure Mg and MgH, can yield 6. 4wt%
and 3. 4wt% H,, respectively. However, the hydrolysis reaction of magnesium-based hydrogen storage materials produces
Mg(OH),, resulting in slow reaction kinetics. In recent years, the covering problem of Mg( OH), is investigated and solved
by compounding metals, metal hydrides and magnesium-based hydrogen storage materials or adding acids and inorganic salts
during the hydrolysis reaction. In this paper, the latest research progress of the hydrolysis of magnesium-based hydrogen
storage materials is reviewed, and its future development is prospected.
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Fig. 1  Schematic illustration of the mechanism for hydrolysis reaction of the Mg-Mg, NiH, system in NaCl aqueous (a) , kinetic curves of hydro-

gen generation via hydrolysis of Mg, Mg, NiH, and Mg-10wt% X (X =Mg,NiH, and Ni) composites milled for 1 h in 3. 5wt% NaCl

o)

solution at 30 C (b) *?!; schematic diagram of hydrogen production mechanism of Mg-Ni-Ce ternary alloy ( hydrogen evolution

curves for the hydrolysis of H-Mg; Mm, H-Mg;La, H-Mg,Ce, H-Mg;Pr and H-Mg;Nd alloys at 298 K (d) [*%)
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Table 1 Comparison of hydrolysis properties of magnesium-based hydrogen storage alloys

Sample Reaction solution Reaction He genefation r;jte Activation e?frgy References
temperature/ K /(mL g Umin™") /(kJ +mol™)

Mg-Nd-Ni 5%MgCl, 293 2.08 (in 300 min) — [54]
Mg-NdNiMg, 5 3. 5wt%NaCl 313 60 (in 15 min) — [55]
Mg-Ni-Sn 3. 5wt%NaCl 303~343 34~257.3 (in 5 min) 43.13 [56]
Mg-Ni-Ce 3. 5wt%NaCl 291 0. 83 (iin 200 min) 21.26 [58]
(Mg,oNi) g0 Ceyo 3. 5wi%NaCl 208 24.2 (in 30 min) 37.4 [57]
Mg-Ni-La H,0 298 0.66 (in 135 min) — [59]
CaMg, (Ni , H,0 298 6 (in 30 min) 94.80 [62]
Mg, Cu 3. 5wt%NaCl 298 5.23 (in 20 min) — [63]
Mg-Al Seawater — 397 (in 2 min) — [64]
]

Mg, Ca H,0 298 5.98 (in 30 min) 97.34 [62
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Fig. 4 Schematic illustration of the mechanism for hydrolysis reaction of the MgH,-LiNH, composites in water
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