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Influence of pH value and additives on
water reaction performance of hydrogenated Mg-Mn composites
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Abstract: In order to improve the water reaction performance of hydrogenated Mg-Mn composites, the pH value of the
hydrolysis solution was changed and different additives were added in the solution. The amount of hydrogen produced by
different kinds of samples was used to characterize the hydrolysis reactivity. SEM, XRD and other testing methods were
used to characterize and test the hydrolysis products. The reaction mechanism was analyzed. The results show that
changing the pH value of the reaction solution has a little influence on the hydrolysis rate and the reaction degree, and the
higher the pH value, the more disadvantageous the reaction. The addition of additives of the potassium pyrophosphate,
sodium hexametaphosphate and HEDP plays a significant role in promoting the hydrogen desorption rate. In contrast, the
method of adding phosphate additives should be used to improve the water-reactive properties of the hydrogenated
Mg-Mn composites.
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Fig. 1 Schematic diagram of MgH, water reaction device:
1—Reagent bottle; 2—Sebific duct; 3—Beaker; 4—Measuring
cylinder; 5—Iron support
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Fig. 2 Water reaction kinetics curves of hydrogenated Mg-Mn

composites at different pH values
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Fig. 3 Water reaction kinetics curves of hydrogenated Mg-Mn
composites by adding different additives under condition of

pure water
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Fig. 4 SEM images of samples at different pH values: (a) Pure water; (b) pH=8.80; (c) pH=12.15; (d) pH=14.22
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Fig. 5 SEM images of samples before and after addition of additives: (a) Pure water; (b) 0.5 g SDBS; (¢) 5 g SHMP; (d) 5 mL
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