Optimization of the pyrolysis process of waste tyre in a fixed-bed reactor through a central composite design (CCD)
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The wate tyre was used as a feedstock in the pyrolysis process using a fixed-bed reactor in the present study. The optimization of process parameters such as pyrolysis temperature (factor A), biomass particle size (factor B) and nitrogen gas flow rate (factor C) were investigated through Central Composite Design (CCD) using Stat-Ease Design Expert software version 10 with oil yield considered as the response. Twenty experimental runs were conducted. The results were completely analyzed by Analysis of Variance (ANOVA). The model was statistically significant. All factors studied were significant with p-values < 0.05. The pyrolysis temperature (factor A) was considered as the most significant parameter because its F-value of 23.17 was the highest. A quadratic model equation was developed and employed to predict the highest theoretical oil yield. The maximum oil yield of 50.25 % was achieved at pyrolysis temperature of 568.8 °C, heating rate of 385.4°C/min, and nitrogen flow rate of 128.2mL/min. The physical properties of the produced pyrolysis oil were then characterized.
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