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Boron based two dimensional crystals have many excellent properties and received rapid developments recently. Being the neighboring atom of carbon in the periodic table, boron resemblances to carbon as it has similarities in electronic properties and prospective applications, such as, biological compounds and super hard materials.  The open electron shell structure of Boron lacks one electron to be half filled. Therefore, it has paved the way for Boron to combined with various transition metals to discover new 2D metal borides. TiB2 have been studied and revealed that it has high stability and fascinating properties. A perfect monolayer of TiB2 is found over Boron since the movement of Ti is restricted due to it's bonding with Boron and thus they stabilizes each other. It has a possibility to be more reactive due to the metal surface in Ti whereas graphene or boro nitrite is very inert. Oxygen being the second most abundant gas existing in the earth's atmosphere might play an important role as a possible gas adsorbate by substantially altering the properties of 2D materials based devices through doping, resulting low performance in practical applications. A self-consistent periodic density functional theory (DFT) study is presented here on the adsorption of O and O2 and the dissociation of O2 over TiB2 monolayer. It is observed that a barrierless O2 dissociation is occurred due to the strong interaction between the TiB2 surface and the O2 molecules approaching towards it.
