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Table 1 Mg-based hydro-reactive materials for experiment

sample  composite preparation processes

A Mg Magnesium powder mixed
with 2 wt% catalyst

B B-Mg Ball-milled magnesium powder mixed
with 2 wt% catalyst

C B-Mg-Cat Ball-milled magnesium powder co-milled

with 2 wt% catalyst
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Fig.1 Metal/water real-time monitoring device
1—thermostatic circulator, 2—digital mass flow meter,
3—dryer, 4—pressure gauge, 5—reactor control instrument,

6—computer, 7—reactor, 8—thermocouple
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Fig.2 SEM images of Mg-based hydro-reactive materials sample prepared by different process
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Mg-based hydro-reactive materials

The average particle size and BET surface area of

-1

sample particle size d, 5/pm specific surface area/m? - g
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Fig.3 particle size distribution of different Mg-based hydro-

reactive materials sample
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Fig.4 TG curves of Mg-based hydro-reactive materials in air

atmosphere
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Fig.5 Curves of hydrogen generated from of different Mg-

based hydro-reactive materials sample vs reaction time
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Table 3 The caculated hydrogen generation rate and yield of

different Mg-based hydro-reactive materials sample

1 -1

sample rate/mL - min™' - g conversion yield/%
A 6 11.8
B 67 80.5
C 741 91.1
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Preparation and Hydro-reactivity of Ball-milled Magnesium-based Hydro-reactive Metal Materials

SUN Qian, GUO Xiao-yan, ZOU Mei-shuai, YANG Rong-jie, HUANG Hai-tao
( School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract. To enhance the efficient and rate of magnesium/seawater reaction, Mg-based hydro-reactive materials were prepared via
a multiple variable speed cycle process by high-energy milling method in inert atmosphere. Scanning electron microscope (SEM)
thermogravimetry (TG) and specific surface test were used to characterize the microstructure and oxidation characteristic of the
materials. The real-time amount of hydrogen produced by reaction of Mg-based materials and seawater was recorded using an
independent designed metal/water reaction device. The hydro-reactivity of Mg-based hydro-reactive metal materials was studied.
Results show that the high-energy milling can significantly enhance the reaction activity of Mg-based materials and seawater. The
reaction efficiency of magnesium powder after ball mill reaches 80.5% . Addition of catalyst in the process of ball mill can further
enhance the reaction activity of Mg-based hydro-reactive materials. The total yield of reaction can reach 91.1%. The hydrogen
generation reaction rate in the fast stage is 741 mL - min™" - g”'

Key words: physical chemistry; high-energy milling; Mg-based hydro-reactive materials; hydro-reactivity; catalyst
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