Assessment of Bio-energy Potential of Agro-Residues: Case study Cum Template of an Indian State of Punjab
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Abstract: 
In India, about 32% of the total primary energy demand of the country is still met from biomass and it caters to the needs of around 70% of the country’s population. Biomass power generation industry in India attracts an annual investment of over Rs. 600 Crore and produces over 5000 million units of electricity and also provides employment of more than 10 million-man days. Punjab being the ‘granary of India’ has abundance of ligno-cellulosic biomass. Seasonal biomass availability in the form of Rabi or winter crops (for e.g. wheat, mustard, barley etc.) and Kharif or summer crops (for e.g. paddy, maize, sugarcane etc.) ensures year-round supply of biomass. Currently, biomass power projects commissioned in the state harness only 62.6 MW of power while the estimated potential is of 1000 MW. The lag in the realization of actual potential points out at the need of the assessment of bio-fuel potential of a geographical location generating specific kinds of agricultural wastes at specific time. A commonly arising phenomenon of stubble burning of agro-residue during October-November every year, compel us to study their end utility.  In this investigation, the bio-fuel production potential of different agro-residues in the state of Punjab in India has been studied. The objective of this study is to formulate a comprehensive template that can be used for the assessment of bio-fuel potential of agro-residues elsewhere. In the present study we have considered only major crops grown in the state. A crop is defined as a major crop if it covers 10 % or more of the total cultivated area or if it generates 10 % or more of the total residue generation in the state. Further, the total residue generation is calculated is kT per season at10 % moisture content while Crop to Residue Ratio is calculated in terms of their weight and is averaged. The study reveals that there are 17 major crops in the state of Punjab generating about 59847.40 kT of agro-residue every year. Although the total quantity of agro-residue is high, the alternate use of biomass in the form of fodder (56.51%), domestic fuel (3.68 %), thatching (0.89%), paper mill (1.57%), rice mill (0.39%), mulching (1.79%), left in field (12.5%) and as export commodity (17.03%) is also extensive. The 12 % leftover in the field is the root cause of stubble burning that needs to be addressed by researcher and policy makers.  As a result, only a small fraction of total waste generated is available for power generation. Taking into consideration all the important factors, this study concludes that the order of agro-waste with respect to their cellulosic ethanol potential is: Paddy Straw> Wheat Straw> Sugarcane Bagasse> Maize Straw > Cotton Stalk while the biomethane potential shows following order: Paddy Straw> Wheat Straw> Sugarcane Bagasse> Cotton Stalk> Maize straw. Further, biochemical characterization of wastes shows the cellulose content of the prospective agro-residues as: rice straw (37.52 %), wheat straw (34.80 %), sugarcane bagasse (42.76%), cotton stalk (41.38%) and maize straw(38.67%).
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