ving I

The elementary first order gas phase reaction
A=B+C

Is first performed adiabatically in reactors packed with a particulate catalyst material. The
feed consists of pure A with a feed rate of 20 dm?/s, at 10 bar pressure and a temperature
of 450 K. Assume AP=0.

1. Use python to draw the curves for the conversion and temperature against catalyst
amount up to 80% conversion in a PFR.
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The heat capacities are regarded constant within the temperature int
Cra=40 J/mol K, Cps =25 Jimol:K , Crc = 15 Jimol-K
The formation enthalpy at 273 K:

H° = -70 kJ/mol, H’ = -50 kJ/mol , H’ = -40 kJ/mol
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The reaction rate coefficient: k= 0.133ex p—"—- Jédmﬂ sk
R§50
The activation cnergy, E = 31.4 kljmol
The gas constant: R = 8.314 J/mol'K = 0.082 dm® bar/mol K.

Answers: 2) 39.4 kg 3) 660 kg
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2. How much catalyst material does it take to reach 80% conversion in an adiabatic
CSTR?
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The two reactors will no be equipped with cooling mantels. The flowing cooling liquid
holds an approximately constant temperature of 50°C. The heat exchangers are
characterized by:

U = total heat transfer number, J/s:m*K

a = contact area pr. volume for the PFR heat exchanger, m?/m?>
A = contact area for the CSTR heat exchanger, m?

pp= density of the catalyst material, kg/m?

3. Determine the amount of catalyst in the CSTR when UA = 500 J/s'K
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4. Formulate the differential equations that describe the evolution of temperature and
conversion in the PFR when Ua/ps = 0.8 J/s-K-kg catalyst. Use python to plot the
conversion and temperature in the catalyst bed.
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