Chapter 6 Design for Parallel Reactions
(A% 5 3ha% - §)
86-1.Qualitative discussion about product distribution
1. Consider the Parallel Reactions

A }VR (desired product)
\@*S (unwanted product)

temperature.
ust and control.

or formation of pro

S TN A L HRTEPSTty

Ca, Cg both high ‘ Ca, Cg both low

| Cy high, Cg low |

#F 4B+ Figure7.1

Add Aand B Start with A,

Add A and B
all at one time slowly; level rises add B slowly

6-1



Ca, Ci both high | | ca ca both fow | rcA high Cg low |

EETEE
S R o )
kl = kloexp(-Ell »d
Kpo& E1fr E, 8.7 I e
ko, = kzOGXp(- -

CTr
r

O R

Aﬁ
\'—'kz

s L
18 7

xpl-(E2-En)/RT] or ﬁ kw exp[ (ELEF

0

Suithern.laiwan University

A+B — 5 R+T dCp _ dC; _ LCL5Co

dt dt
is accompanied by the unwanted side reaction
A+B —+> S+U ddCts = d;“ =k CL°Cy°

From the standpoint of favorable product distribution, order the contacting schemes
of Figure 7.2, from the most desirable to the |east desirable.
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Example 6-2:
Consider the aqueous reactions

dCe _ 1.0C;°C2®%, mol/min-¢

A+ }VR (desired product)
\I(?‘S (unwanted product) dCq

=1.0C2°C:?, mol/min-¢

Equal volumetric flow rates of A and of B streams are fed to the reactor, and each
stream has a concentration of 20 mol/liter of reactant. For 90% conversion of A, find

the concentr the product stream.

e four plug-mixed contacti
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Example 6-3:
The parallel decompositions of A, Cap=2 M,
/__,-""R =1
AT D Fe=20C,
T rr= Cf

Find the maximum expected CS for isothermal operations
(8 inamixed flow reactor
(b) inaplug

( C
1+ CA) " T @+ C
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dCs  d . 2C, (4C, — 2C2)
dc, =0= dC, [(1 +C,)? z(2-CAl= [ 1+C,)? ]

_ (4-4C,)1+C,)* - (4C, - 2C3)2(1+C,)
B a+C,)"*




1 2
. Ca==FF > #H L thCqg=—
A 2 S 3
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2C,
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Cy =0.867
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