The pyrolysis of walnut shell under  sweeping gas atmosphere
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The use of renewable energy sources is becoming increasingly necessary if we are to achieve the changes required to address the impacts of global warming. Biomass can be converted into useful forms of energy using a number of different processes. The abundance of agricultural products, waste and high recoverable yield of liquid product from biomass pyrolysis present an attractive process alternative. Pyrolysis processes of biomass yield different quantities of gas, liquid and charcoal in accordance with the operating conditions. When solid (charcoal) is the main product, the pyrolysis is carried out at a slow heating rate. When heating of biomass to final temperature (between 450 and 600°C) is very fast, high yields of liquids are obtained (the condensation reactions of the intermediate products that lead to the formation of charcoal are minimized). However, the sweeping gas removed the products from the hot zone to minimize secondary reaction such as thermal cracking, repolymerization, and recondensation and to maximize liquid yield. 
In this study, walnut (Juglans regia) shell  pyrolysis experiments were performed in a fixed-bed reactor. The effects of nitrogen flow rate, final pyrolysis temperature and heating rate on the pyrolysis products yields and chemical compositions have been investigated. The maximum bio-oil yield of  31.12% was obtained in a nitrogen atmosphere with a nitrogen flow rate of 100 cm3min-1 and at a pyrolysis temperature of 500°C with a heating rate of  300 °Cmin-1. The chemical characterization showed that the oil obtained from walnut shell may be potentially valuable as fuel and chemical feedstocks.

