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Hydrogen is considered as an ideal green clean energy which can replace the use of fossil fuel in the
future. However, the widespread use of hydrogen as a fuel is limited because of the lack of a
convenient, safe, and cost-effective method of hydrogen storage. Storage by physisorption via
microporous materials is a promising method because of the high adsorption rate and reversible
process in which the materials are exacting demanded with excellent performance. Hypercrosslinked
microporous organic polymers have attracted enormous attention due to a number of potential
advantages including large surface area, light weight property, diverse synthetic routes and most
important that they are low-cost materials which are scalable in real industrial production.
Hypercrosslinked microporous materials as efficient hydrogen adsorbents have been investigated for
years and some progress has already been made.

Hypercorsslinked networks based on the self-polycondensation of functional monomer were
successfully synthesized with very high surface which also exhibited a relatedly high gravimetric
storage capacity of 3.68 wt % at 15 bar and 77.3 K. (Wood C. and Tan B. et al: Chem. Mater. 2007,
19, 2034) Otherwise, uniform nanoparticles were obtained by emulsion polymerization to reduce the
balance time caused by the long diffusion path in bulk polydisperse micro-size “Davankov Resins”.
The hypercorsslinked microporous nanoparticles present a higher hydrogen adsorption capacity (1.59
wt %), higher hydrogen adsorption isosteric heats and faster adsorption rate. (Tan B.* et al: J. Mater.
Chem. 2010, 20, 7444) Furthermore, catalyzed hydrogen spillover was studied via a
hypercrosslinked polymers containing 2 wt % Pt nanoparticles. Compared to the similar materials
without Pt nanoparticles, the hydrogen adsorption amount has been enhanced by a factor of 1.75.
(Tan B.* et al: Int. J. Hydrogen energy 2012, 37, 12813) Porous polyimides (Tan B.* et al: Chem.
Commun. 2011, 47, 7704) and organic-inorganic hybrid porous materials (Tan B.* et al: J. Mater.
Chem. A, 2015, 3, 6542) were also investigated as hydrogen adsorbents with comparable
performance.
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