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Report 11 Chemical Process Simulator — combination of CSTR and PFR K4

Design a chemical process with two reactors connected in series. We have single reaction, Methyl acetate
+ water —acetic acid + methanol, in each reactor. We supply the feed that contains 26.75 mol/s of water,
0.25 mol/s of Methyl acetate, and 0.025 mol/s of acetic acid into the first reactor. No methanol is included in
the feed.

Q1.Show that the parameters below result in “Flow Methyl acetate” of 0.05 mol/s in stream 3.

This corresponds to the conversion of (0.25-0.05)/0.25=0.8, namely 80% of Methyl acetate in the feed is
converted into products.

Q2. Determine pairs of volumes of the CSTR/PFR reactors that satisfy “Flow Methyl acetate” of 0.05 mol/s
in stream 3. Calculate the total reactor volume (VcstrtVpeer) @gainst the volume of CSTR and show that the
total volume shows a minimum at a critical Vqgg-

Q3. Switch the CSTR and PFR at the same volumes and conditions in Q2. Show that the “Flow Methyl
acetate” becomes larger than 0.05 mol/s in product stream, namely more unreacted ethyl acetate remains
in the system when we use PFR first and then CSTR reactors.

1. Material selection

setting-property packages-add-TEA-select-New-Model set:Peng Robinson-add-filter-Methyl acetate-OK-add-filter-water-
OK-add-filter-acetic acid-OK-add-filter-methanol-OK-OK-

2. Reactior/Reaction selection

Reaction packages-add-CORN Reaction Package Manager-select-New-New Reaction Packages-Edit-Compounds-Add-
From material template-default-OK-check H20-check filter-Methyl acetate-check acetic acid-OK-check methanol-OK-
Reactions-Create-rxn1-OK-Stoich-"-1"(water)- "-1"(Methyl acetate)- "-1"(acetic acid)-"1"(methanol)-Rate-1.e-6*C(“Methyl
acetate")*C(“Acetic acid)-Phase-Liquid-OK-

3.CSTR

Insert Unit Operations-Reactors-CSTR-select-Edit unit operation-lsotherml 298.15K-Reactor-Reactor volume 1.62 m3-
Reactions-add-rnx1

4. PFR

Insert Unit Operations-Reactors-PFR-select-Edit unit operation-Reactor-Reactor length 1 m- Reactor diameter 1.128 =
(4/m)Y2 m - Enthalpy-constant temperature 298.15K-Reactions-add-rnx1

5. Feed

Insert stream-Edit/view streams-0.1013 MPa-25 C-Compound flows-Water-26.75 mol/s-Methyl acetate-0.25 mol/s-Acetic
acid 0.025 mol/s-Methanol 0 mol/s-

6. Stream 2 and 3

Insert stream-Edit/view streams 0.1013 MPa-25 C

7. solve(F5)
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