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Introduction

In this work, we explore a series of isostructural M(Il) gallate MOFs constructed from a biosourced linker, with
metal variation influencing their hydrogen sorption behavior. Among them, MgGallate shows the highest
performance. Its ultramicroporous structure enables efficient confinement-based physisorption, leading to
strong H, uptake without the involvement of open metal sites.
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Conclusions

We present a series of sustainable, ultramicroporous gallate-based MOFs. Among them, MgGallate exhibits the highest H, uptake (1.4 wt.% at 77 K and
1 bar) and a constant heat of adsorption (Q;) of 8.6 kJ/mol. Neutron diffraction confirms that H, adsorbs within the pores without interacting with the metal
centers. A green, scalable mechanochemical synthesis enables efficient production with high space-time yield.
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