
7. Mass and Energy Balances on Plug Flow Packed Bed Reactor (PFPBR)
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Overall enthalpy balance involved both gas and solid phase
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Circular cross 
section
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One reaction, constant heat capacity of species.
Profiles of conversion and temperature are given by following 

equations:

Limiting cases
1.Isothermal
reactor    
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2.Adiabatic reactor

Cf. adiabatic BATCH, CSTR and PFR 



Catalytic PFR
Profile of pressure is calculated using Ergun equation:
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Example
Oxidation of o-xylene to phthalic anhydride1

The gas phase oxidation is highly exothermic. The reaction is carried out in PFR 
tube bundles with molten salt circulating as the heat transfer fluid. The o-xylene is 
mixed with air before entering the PFR. The large excess of oxygen leads to a 
pseudo-first order rate expression
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Calculate the temperature and composition profiles.

1. Rawlings, G.B., Ekerdt, J.G.,  Chemical Reactor Analysis and Design 
Fundamentals, Nob Hill Publ., Madison, Wisc.  2002.

A1 = o-xylene
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