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In order to overcome the challenges posed by storage of hyvdrogen as a liquid or compressed gas. aliernare hydrogen storage
tzchnologies are being explored. These technologies include storage of hydrogen on marerials with which it forms a chemical
bond (metals or their alloys forming metal hydndes/complex metal hydrdes) aad on lugh surface arca matenals where it 1s
physisorbed. Metal organic frameworks (MOTs) are Ligh surface arca matenal, known for hugh gas adsorpiion capacity. MOTs
can be structurally medified; MOT composites are formed to obtawn snhaaced hydrogen uptake with higher eathalpy of
adsorption.

Hvcrogen adsorption capacitics of MOF compesites arc better than virzin MOFs owing to the synergetic offect of its
constituent MOTF and the other substrate used 1n the composite such as activated carbon (AC), Crapheae Oxide (GO), and
Ezxpanded MNatural Graphite (ENG) cte.Formation of MOF/GO compostics via inferactions between functional zroups of GO
and mctallic centers of MOF, where the synergetic cffect betwoen MOF units and GO layers arc respoasible for enhanced
adsorption smounts on ZIF-8 composite, (ZIF-8 1z structured as Za(MeIM)p MeIM = 2-methy] im:dazclate) compared te the
pure ZIF-8. Nanosized Cu-BTC and ZIF-8 can be mcuced by the incorporation of GO component Cr-BDC/AC composite
synthesizedunder hvdrothermal condit:ons reduce the unutilized voids 1 Cr-BDC by incorperating ricroporous activated
carbon. Zn-BDC/ENG composiresform a compact structure has more thermal stsbality, however. hydrogen uptake reported 1s
slightly less compared to pure MOF

Tnrorporation of heavy trassttion metals =ftectively into the MOF stmenwe censsdemablyeontribites to reduction im gravimatre
storage capzcity. In order to overcome the difficulty. transition metzls are introduced into the MOF structure by synthesis of a
MOF composite with materials such as activated carbon. graphene oxide =tc. Doping metal nanoparticles through in-situ
synthesis method inte MOEF/GO units exhibit more controllablz and reliable synthesis procedure. ‘Lhe carbonaceous matesials
(activated catbon or graphene) mav be pre-loaded with transition metals such as Platinum or palladinm to desir=d percenrage
therzby effectively incorporating Fd/Ft into the MOF structure. Metals such as 2t/Pd result in enhanced loading of hydrogen in
highly porous materials such as activated carbon and MOFs due to so called spillover effect. if 2 successful “bridege” caa be
created berween the metal and the MOF. Hydrogen molecules first d:sscciate on the Pd/Pt nanoparticles to form hyvdrogen
aroras thar then spill over to the MOF/carbon suppert. The enchalpy of hvdrogen adsorprion reported ase higher r the
modified MOFs. Even though the hvdrogen uprake capacity is low compared 1o samration capaciry of pure MOFs:smdies show
that enthalpy ol adsorpion m classical physisviplion systems can be consderably nuproved i MOF coposies.
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