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Abstract: To address the challenge of the extremely fast and difficult-to-control hydrogen release
rate during the hydrolysis reaction of lithium aluminum hydride (LiAIH,), An investigation into
the fundamental characteristics of the reaction between LiAlH, particles and water is begun. The
thermal-mechanical process of LiAlH, particle hydrolysis is examined. A constant-rate hydrogen

release device incorporating a reaction chamber for the hydrogen storage material is designed. The
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effects of LiAlH, particle size, material forming force, and material column diameter on the
hydrogen release characteristic curves during hydrolysis are investigated. The results indicate that
during the hydrolysis reaction, LiAlH, particles are subjected to thermal expansion buoyancy,
microbubble thrust, fluid resistance, static water buoyancy, and gravity. The entire hydrogen
release process during hydrolysis comprises three stages: driving acceleration, resistance equilibrium, and
deceleration sedimentation. In the driving acceleration stage, hydrogen is rapidly released, and
the microbubble thrust dominates, propelling the particles to rise rapidly. During the resistance
equilibrium stage, hydrogen release nears completion, the relative motion speed of the particles
gradually decreases, and fluid resistance becomes dominant, leading the particles to approach a
state of resistance equilibrium. In the deceleration sedimentation stage, the reaction products sediment
gradually due to their gravity exceeding buoyancy. Under a material forming force of 19. 6 kN,
LiAlH, particles with a particle size around 200 mesh exhibit the most effective constant-rate
hydrogen release. It provides a safe, effective, and controllable method for achieving constant-
rate hydrogen release from LiAlH,, supporting its potential future application as a hydrogen
energy carrier.

Keywords: lithium aluminum hydride; hydrolysis to release hydrogen; thermal mechanical characteristic

analysis; controlled constant speed hydrogen release device
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Table 2 Basic parameters involved in particle force calculation
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Table 3 Parameters of samples with different particle sizes

FEdh BERHEDRL ok L R
i GEMHEE WA /KN Fift/g HAR/mm
Al 50~60 11. 76 24 36
A2 60~70 11. 76 24 36
A3 70~80 11. 76 24 36
A4 80~100 11.76 24 36
A5 150~200  11.76 24 36
A6 200~300  11.76 24 36

FH 138 B T i) 1 R e R AT K i R A S
6, 7K iR 6 FH K 34 SR 4l v oK L S92 56 08 B B O
¥ PR AR K BRE LR NE 4 PR,
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Table 4 Hydrogen release characteristics of samples with

different particle sizes during hydrolysis

Fedh MOREEORL CFEINE/ PHRE il

iy W BEZ (L emin ') BFE/s B /L
Al 50~60 1. 780 1905 56. 85
A2 60~70 1. 610 2090 56. 95
A3 70~80 1. 478 2 300 57.35
A4 80~100 1. 310 2 680 58. 85
A5 150~200 1. 265 2730 57.67
A6 200~300 1. 182 2 870 56.67
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Fig. 5 Hydrogen release curves of LiAlH, with different

particle sizes
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Table 5 Sample parameters for different material forming

force
FE i R ORHSURE R EDEG:
H5 BUAL) /KN R E® Fid/g HE/mm
Bl 9.8 100~150 9 36
B2 14.7 100~150 9 36
B3 19.6 100~150 9 36
B4 39.2 100~150 9 36
B5 58.8 100~150 9 36
B6 78.4 100~150 9 36

FH b 3R B i 1 R S R AT K A R A S
5, 7K S S 56 FH K 359 SR 4l e K L 52 56 K B R S
Bt CE R AR B A B AU 3k 6 TR,
A6 FREMAREADHRELRR

Table 6 Sample parameters for different material forming

force

i Ak TR FHREA B

45 WA S /KN (L e min™') WA /s M /L
Bl 9.8 1.915 630 20. 07
B2 14.7 1. 680 730 20. 52
B3 19.6 1. 380 870 19.98
B4 39. 2 0. 807 1550 20. 81
B5 58. 8 0. 496 2520 20. 85
B6 78. 4 0. 441 2 940 21. 61

AR R ) R LIATH, B &0 22 an &l 6
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Fig. 6 Hydrogen release curves of LiAlH, with different

material forming forces
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Table 7 Sample parameters of different hydrogen storage
material silo diameters
FEG BORLELG AORHBOR BRI BB B
%i's HEA/mm FHERE%E S/KN JE#E/MPa Fiht/g

C1 25 100~150 9.8 19. 99 18
C2 36 100~150 19.6 19. 20 18
C3 38 100~150 22.5 19. 89 18
C4 40 100~150 24.5 19. 50 18

FH R BT 2 B i 7 K R S 5, SE 00
K5 R Bl K o 52 50 4R B B S0 34 I o P R
AR RS ENE S IR,

A8 REARMREEHFKR
Table 8 Hydrogen release characteristics of samples with

different diameters

M HESEe PR/ PHEA BA
%5 HA/mm (Lemin ') BFE]/s Mg /L
C1 25 0. 925 2580 39. 80
C2 36 1. 427 1700 40. 35
C3 38 1.573 1530 40. 21
C4 40 1. 688 1420 39. 96
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Fig. 7 Hydrogen release curves of LiAlH, with different

material silo diameters
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