problem 1

A non-ideal steady state, wall-cooled reactor is described by the G{T) and R(T)

curves below.

(a) Indicate the steady state by clearly numbering each one. Determine the stability
of each steady state and justify your choices in one sentence. Assume that the heat of
reaction and heat capacities are independent of temperature.
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1+a 1+1

R(T)=Cpa*(1+ a)*(T-T")= 5 cal/(mol*K)*(1+1)*(T-360)=10*(T-360)

To+aTaym

5 cal/(K*mol) -

To+aTam _ 4604260 _ 5.0

1020+260 = 640K

(b) T"= 1+a 1+1

R(T)=Cpa*(1+ a)*(T-T*)= 5 cal/(mol*K)*(1+1)*(T-640)=10*(T-640)

(c) at the highest conversion, we have G(T)=R(T), dG/dT=0

From the plot, we know the highest point would be (550K, 1.45E+04 cal/mol)

X=G max (T)/ ('AHRX)=

R(T) should pass the point which is (550K, 1.45E+04 cal/mol)

1.45E+04 cal/mol
/mol _0.97

15000 cal/mol

Tot@Tam  =UA/(Fao*Cpa)

R(T)=-[Cpa*UA/(Fa0*Cpa)*Tam+ Cpa *To-Cpa*( UA/(Fao*Cpa)+1)*T] T*=
1+a
R(550)=1.45e+04
UA = 14590 cal /(K * h)
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Basically the rate is completely independent of the concentration and the temperature so the conditions
within the reactor don't make any difference and all reactors of a given volume will give the same
conversion.





