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Kinetics of Homogeneous
Reactions
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) Detailed Explanation

Try Yourself Questions

T1 : Solution

(0.227) [0.222 to 0.229]
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T2 : Solution

(d)

Equation of straight line can be written as

Yy =mx+¢cC
m = Slope
¢ = Intercept on y axis

So by putting values from graph

K, 1\ —r4
— —_ |+ —— —
—ry| 1+ 1Lk
koCa | ko

AT 14 ky,Cy

T3 : Solution

(422 kJ/mol) [420 to 424 kJ/mol]

From Arrhenius law:
Inri =|nﬁ=lnt—1=gl—i
g K t R Tp

(30x60) _ _E [1_1}
15 ) T 8314[336 347

422 kJ/mol

m
Il
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Design of Isothermal
Ideal Reactors

) Detailed Explanation
of

Try Yourself Questions
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T1 : Solution

(148 litre)
P
A
EA = y/AOSA CAO = ﬁ
7_4 460000
= g x1=0 T 8.314x922
X, =08 = 60 mol/m?3

For variable volume first order reaction for PFR following equation can be used.
kt = (1+e€,)In(1-X,) -, X,

10xVx60

20 = —(1+0.75)In(1-0.8)-0.75%x 0.8

0.148 m3 = 148 litre
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Design of Non-Isothermal
Reactors

) Detailed Explanation
of

Try Yourself Questions
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T1 : Solution

(300 K)
k, = exp(10—£TOOJ

k, = exp(40—@)

As we know that

Taking in both side
Ink = Ink, —£
RT
E
k = exp|Inky —— (A
D[ 0 RT} (A)

On comparing given data with equation (A)
Ink10 = 10, Ink20 =400

5 = 5000 i = 15000
R " R
Top“mumfor reversible exothermic reaction is given by
. E-E
optimum Rln[kzoEz XA ]
kb Ey 1-X,
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10000

& 15000 08
e'© 5000 0.2

= 307.86K

T

optimum

but in question maximum allowable temperature is 300 K.

So optimum temperature will be 300 K.

T2 : Solution

(818 K)
For adiabatic CSTR
-AHRF, X
T-T, = ( ) Ag N A
PmixCPmixVO
3537, = 50000x2xv,x0.7
1000x2x v,
I = 318K
EEEN
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Concept of Selectivity
and Yields

) Detailed Explanation
of

Try Yourself Questions
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T1 : Solution

(b,d, a,c)

s Ki ~10 ~-15
bo_ Seoc
Is ko

To minimize formation of desired product. We have to keep C, high and Cg low. As the concentration
dependency of Bis more pronounced than that of A, it is more important to have low Cgthan high C, .
So most favourable condition is PFR with side stream of B.

Cp

TV

R CE

Least desirable contacting pattern is which will yield low C, and high C;means PFR with side stream of A.

L —

From remaining two schemes (CSTR and PFR) CSTR will yield low Cg, low C,and PFR will yield high C,,
high Cj,.

As concentration of B is more dominant that concentration of A so we should prefer low Cgand low C,
means CSTR.

So from most favourable to least favourable the order is as given following:

Most favourable = PFR with side stream of B

2nd most favourable = CSTR

39 most favourable = PFR

Least favourable = PFR with side stream of A
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Design of Non-ldeal
Reactors

) Detailed Explanation
of

Try Yourself Questions
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T1 : Solution

(c)
In macro fluid each packet contains 102 to 108 molecules which have same residence time and molecules
in a packet are bounded, not to interact with molecules of other packets.

T2 : Solution

(0.45)
F-curve stands for fraction of molecules in outlet stream having age less than t. For step input in ideal
CSTR of space time t,,:

F(t) = 1-e™/m

F(t) = 1-e35
0.451

M
—
=

Il
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Heterogeneous Reaction
and Reactor Design

) Detailed Explanation
of

Try Yourself Questions

"

T1 : Solution

(48.35) [47 to 49]
k =Kxp
k = 0.8 x28sec™’

{k R
= L. [—, herel,=—
¢ C De C 2

0.8x2.8
0.08

=1 =0.8819

1 1 1
n= O.8819[tanh3><0.8819_3><O.8819}
n = 0.7168
Not for packed bed reactor

W ax,
E - 5 (=a)obs
where, (~Taops = M)
w 1 ax,

Voch:) k’CAOn 0 (1_XA)
Vo
= Yo 1 n(1-x
w K-n[ n(1-X4)]

_ 20
~ 0.8x0.7168
W = 48.35kg

[-In(1-0.75)]
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T2 : Solution

On writing the corresponding rate equations:
= kiPaCy=k, Cp g
r, = K3 pgCy—K, Cg g
fy = K5 Ca 5Cg 5= K Ces- Cps
r, = k; Co g= kg pc Cy
fs = Ko Cp s=kioPp Cy
Since reaction rate is rate controlling
So,

n=0= Cu=K, pACv(K1=E]
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