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Catalytic cracking of paraffins using zeolite based catalysts: A review

Chirag Mehta 1, Dr.Sukanta Kumar Dash 2, Dr.Sumeet Kumar Sharma 3
123 Department of Chemical Engineering, Pandit Deendayal Petroleum University, GJ 382007, India

The use of catalyst to crack the lighter naphtha range product for optimum production of petrochemicals like ethylene and propylene is growing day by day. Catalytic cracking required lesser energy to crack hydrocarbon and also emit fewer GHG’s compares to other conventional cracking processes. There are many types of catalytic cracking processes are used to improve the yield of ethylene and propylene i.e. oxide-based catalyst, CNT’s catalyst and zeolite-based catalyst. This work is focused on cracking of paraffins using ZSM-5 zeolite with varying metal doping, reactor temperature conditions, Si/Al ratio to generate optimum yields of ethylene and propylene. ZSM-5 was modified with alkaline-earth metal, transition metal rare-earth metal and phosphorus. Characterization of fresh catalyst samples was done to find surface and pore structure by using BET, t-plot or Y-plot method and BJH and Gurvitsch methods are used to correlate mesopore volume of a catalyst with their size. TGA done at 1000℃ with 10℃/min increment in air to determine coke deposition on catalyst surface after reaction. Acid amount of both weak and strong acid sites was derived using NH3-TPD analysis. Reaction kinetics of n-hexane cracking is describe in this paper. Results show better yields of both ethylene and propylene in a range of 550 to 650℃  reactor temperature conditions with increasing overall acidic sites and improving pore structure when basic ZSM-5 was modified with various metal-oxides and phosphorus at different Si/Al ratios. 
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