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Prediction of Fischer-Tropsch synthesis products distribution in the
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Abstract: In this study, Ni/HZSM-5 nano-structure catalysts were synthesized through reverse
microemulsion method. The main advantages of this synthesis method compared to other typical
methods are better control on particle size distribution, favorable dispersion, surface area, and
reducibility. The experiments of Fischer-Tropsch synthesis in the presence of Ni/HZSM-5 catalyst
were conducted under operating conditions (i.e., temperature 493-513 K, pressure 15-25 bar, and
gas hourly space velocity 900-2300 1/h).The purpose of training the adaptive neuro-fuzzy network
is to find the size of the weights and biases in such a way as to minimize the error of the training
data. To optimize the neuro-fuzzy model, Genetic Algorithm and Particle Swarm optimization
were used to predict the product distribution of Fischer-Tropsch synthesis products using ANFIS,
GA-ANFIS and PSO-ANFIS networks. For modeling, 17 experimental data were used, of which
80% were for training and the rest for model validation. All presented models have a correlation
coefficient (R2) higher than 0.97 which indicates the accuracy of modeling. Regarding the
correlation coefficient and ARE, AARE and SD errors are the best networks for modeling the
desired process of PSO-ANFIS.

Keywords: Fischer-Tropsch synthesis, Ni/HZSM-5 catalyst, Neuro-Fuzzy, Genetic Algorithm,
Particle Swarm Algorithm
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