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STUDY ABOUT USING ORGANIC - INORGANIC TIN HALIDE PEROVSKITE FOR PHOTOVOLATIC APPLICATION



Abstract The study focuses on experiment using perovskite material for photovoltaic application. In addition, since the using photovoltaic especially in develop country still in low rate. This is because the cost of photovoltaic and the installation is expensive. In recent years the researcher found a cheaper photovoltaic using organic-inorganic perovskite material. The efficiency of perovskite solar cell have leapt around 10% to certified 17.9% (Newport). But there other issue for using this perovskite is the toxicity of lead in that material, and as such a key scientific challenge is to replace the lead in the perovskite crystal with a less toxic metal, but no successes have yet been reported. The most viable replacements for Pb in the perovskite material are Sn and Ge, which are also members of the group 14 metals. The study will try to replace Pb in perovskite with Sn and find the possibility to get higher efficiency of this lead free organic-inorganic tin halide perovskite solar cell.



Introduction Energy is one of a challenge for this 21 centuries. Based on survey of Proffesor Ricards Smalley from Rice University about the biggest problem that will deal with human for the next 50 years, energy is on the first. The reserve of fossil fuels around the world implicatly in 2002 is for 40 years for oil, 60 years for natural gas and 200 years for coal. The decrease of this reserve fossil fuel enegy makes mutation from using unrenewable source energy into renewable energy.



From



various renewable energies like wind, biomass and hydro power, the using of photovoltaic is a potential altenative energy. The resource for photovoltaic solar energy, sunlight, is ubiquitous across the globe, predictable and in excess of our required power demand by many orders of magnitude. The large of solar energy which arrive into the earth is about 700 megawatt in a minute. This amount is about



Research proposal for Master Degree 10,000 times bigger than the total comsuming energy in the world. Photovoltaic works using solar energy and converts it directly into electrical energy. Solar cell is an alternative energy which is still in researching until now. The conventional solar industry is dominated by crystalline silicon, which converts sunlight to electrical energy at around 20% efficiency. Eventhough the cost of silicon photovoltaic has dropped over the last 5 years, and approaching the cost of generating electricity from fossil fuels, still can not replace fossil fuel as the primary power source. Because the high production and installation costs lead to long payback times in most regions, decreasing the economic feasibility of widespread use. The photovoltaic only emerge as primary power source if the cost can be lowered further to become cheaper than generating electricity from coal. The researchers active to do research to find new generation of cheaper photovoltaic. Recently, perovskite-based solar cells have been develop and rapidly surpassed the efficiencies of many emerging and commercial photovoltaics, such as dye-sensitised, organic and amorphous silicon solar cells. The term perovskite is given to all compounds which have the general chemical formula ABX3. Organic-inorganic metal trihalide perovskite (where A is an organic cation, B a divalent metal ion and X a halide or any mixture there of) such as CH3NH3PBX3, are promising alternatives to silicon, having both cheap and abundant starting materials and being able to be manufactured by simple solution processing or scalable vapour phase deposition methods. Organic-inorganic crystalline perovskite materials have in last two years proliferated the photovoltaic research community and solar cell based on these materials promise to reach the same efficiencies as crystalline silicon, but at cheapness of the cost. The efficiency of perovskite solar cell have leapt from around 10 % to 17.9%.



Problem Eventhough perovskite solar cell has almost achieved the efficiency as crystalline silicon, but at fraction of the cost, the presence of lead in the crystalline perovskite can obstruct the development of this solar cell. As we now lead or Pb is a poisonous. And it is harmful for human body and
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environment. The alternative way is a must, to replace the presence lead in perovskite material. The probalibility replacement for Pb in the perovskite material are Sn and Ge, also members of the group 14 metals. Unfortunately, the presence of lead in perovskite material has raised questions as to whether toxicology issues will become problematic in the future for widespread deployment of this technology. However the recent research showed that there is another alternative way to avoid the toxicology issues. The way is by replace the existence of lead with tin. Tin is also members of the group 14 metals. The conventional photovoltaic and popular to be used is dominated by crystalline silicon, which converts sunlight to electrical energy at around 20% efficiency. And showed a 3.8 % effienct perovskite sensiSel surya bekerja menggunakan energi matahari dengan mengkonversi secara langsung radiasi matahari menjadi listrik. Sel surya yang banyak digunakan sekarang ini adalah Sel surya berbasis teknologi silikon yang merupakan hasil dari perkembangan pesat teknologi semikonduktor elektronik. Walaupun sel surya sekarang didominasi oleh bahan silikon, namun mahalnya biaya produksi silikon membuat biaya konsumsinya lebih mahal daripada sumber energi fosil. Selain itu kekurangan dari solar cell silikon adalah penggunaan bahan kimia berbahaya pada proses fabrikasinya.
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