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IEC C13160-6:2017. WARNING: this regulation is complex. It uses many acronyms. The LCA of the biorefinery, when completed, will be a time- and cost-effective process. It allows the integration of a wide variety of production streams, using different raw materials and different processes, to increase the versatility of the production system. The use of single-plant processes and
simplification of the production stage provide specific advantages for biorefineries. To improve the quality of the environment, we have also introduced waste minimization in our facilities. Based on our analysis, ethanol production, distillation and purification (85, 85 and 17 %, respectively) were the major sources of the greenhouse gas (GHG) emissions. The mean annual production of
ethanol for the eight facilities is 4, using corn and straw. The mean energy used in the production of ethanol for the facilities was 1, bioenergy is not used in the process. The energy used in the biorefinery can be either primary energy (e.g. fossil fuels) or secondary energy (e.g. electric, photovoltaic and wind turbines). To reduce GHG emissions, we consider ethanol production, distillation and
purification as the major sources of GHG emissions. The production of ethanol is the largest contributor of the GHG emissions. The use of bioenergy in the production of ethanol can be used to produce renewable energy and
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