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Abstract: 
In recent years, renewable energy resources and global environmental problems have become an increasingly vital and burning subject both in political and scientific sectors. Energy consumption is predicted to increase at least 2-fold, from our current burn rate of 12.8 TW to 28-35 TW, by 2050. If not, increases in energy intensity derived from economic and population growth will be inextricably linked to increased carbon emissions. While the precise response of the climate to continued runaway CO2 emissions is not definitively known, it is abundantly clear that the current atmospheric CO2 levels of 380 ppm are significantly higher than anything seen in the last 650 000 years1. Smart and bold steps need to be taken in order to solve future energy crises and environmental issues. Fossil fuels are the principle source of energy for transportation. On the other hand, chief source of CO2 emission is the burning of fossil fuels. Fuel cell powered electricity and transportation will most probably be the future to solve addressed problems but there is a big difficulty to generate cheap and pure clean fuels like hydrogen for such systems. Best possibility is to utilize solar energy for the production of hydrogen from water2. At present, there is no efficient system available that makes use of solar energy effectively to produce hydrogen from water.  
Photosynthesis is an excellent model for an artificial solar energy conversion system to clean fuel and oxygen evolving complex (OEC) is the heart of this photosynthetic system. It consists of a series of reactions starting with the splitting of water molecules into molecular oxygen, protons and electrons, followed by a chain of electron transfer reactions3. A four-electron process of water oxidation to give dioxygen is coupled with a one-electron process of photoexcitation occurring at chlorophyll mediated by a Mn-complex. Getting inspiration from nature, there is a continuous effort to design an artificial photosynthetic system based upon harnessing the solar energy and capable of utilizing it efficiently for water splitting to generate oxygen and hydrogen. Efficient catalytic water splitting using solar energy is a challenging research topic4. Upheaval task is to establish an efficient and stable oxygen-evolving catalyst. There are many water splitting systems based on noble metal complexes and metal oxide catalysts but none of these systems have proven effective overall efficiency for water splitting5. Present report describes a system based on oxo-bridged ruthenium catalyst for water splitting. Future perspective of this work is to design a model system of an active multielectron transfer site based on new robust catalytic materials for water splitting in artificial PS-II to generate clean fuel. 
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