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The equilibrium constant for the reaction
tr-OL < cs-OL

can be estimated from as a function of temperature from the mole fraction data below
100°C

KP — yCS
Yir
diIn K, _ AHg
d(T) RT °
n Ke: :_AHR(L_L)
Ks, R T, T,
T(K) | 323 | 373
ye | 0.8 [0.75
Ves | 0.2 |0.25

Kp |0.25]0.33




025 AH, 1 1

n =- ( )
0.33 8.314 323 373
AH, = 5562
mole
(c)
yields
1.4
1.2
N
. 0.8
- 0.6
04
02 r
. i |
0 50 100 150 200 250 300 350
TCC)
2.
A+2B-> C+D ry; = kp,C,Cq’
2D+3A-> C+E r., =k.,C,Cyq
B+2C> D+F r, =k.,CoC.’
Kp1 = 0.25 dm®mol®.min Vo = 10 dm*/min
Ke, = 0.1 dm*/mol.min Cao = 1.5 mol/dm®
Kez = 5.0 dm®mol.min Cgo = 2.0 mol/dm®

Fanet = —Kp1CaCs” —3Ke,CACh

Fo et = —2Kp:CaCq’ —kgyCyCl?

Fe et = KpiCaCpg® +KepCaCp — 2k ,C4C.°
Mot = KpiCaCs’ = 2kg,CoaCp +Kp3CyC.7
le et = KesCaCo

Me e = KesCaCl?

For isothermal, liquid phase T=T,, P = Pg

— Ytr-OL/MP
— YON/MP




V=V,

Fa=CnV
For PFR
dF, dc,
dv av
dC
Vo d_VA = _lecAC82 —3ke,CaCp
Vo d(\:/B = _ZleCACBZ - kFSCBCC2

dC
Vo d_VC = lecAC82 + kEZCACD - 2kF3CBCCZ

dC

Vo d—VD = leCACB2 - 2kE2CACD + kF3CBCC2
dc

Vo d_\/E =ke,CnCp
dc,

Vo W = kF3CBCC2

For CSTR

F, —F,
-,
Vy(C oy —C,) =V (kp,CACs” +3kg,C,Cp)
Vo(Cao —Cp) =V (2kp,C,Ch” —kr3CuCl’)
V,Cce =V (kp,,C,Cs” +Kk¢,C,Cp — 2k,C,C.7)
V,Cp =V (kp,C,Cs’ — 2k¢,C,Cp +kpsCoCl)
v,Ce =V (kg,C,Cp)
Vv,Cr =V (k:,C,C.%)

V =



For Batch
assume constant volume V=V,

dCi _
d !
dC
A= _lecAC82 _3kEZCACD
dt
dC
2 = _ZkDICACBZ _kFSCBCC2
dt
dC
d_'[C = kD1CACB2 + kEZCACD - 2kF3CBC02
d(cj:tD = kD1CACEs2 _2kE2CACD + kF3CBCC2
dC
th = kEZCACD
dCe = kFSCBCC2

dt



3.

m-Xylene—> benzene + methane k;=0.22st at673 C

A B C
m-Xxylene—>p-xylene ky=0.71s*
A D
Y =0.75
Yio =0.25

V, = 2000dm* / min
C,, =0.05mol /dm®

FTO = VOCTO
C,, = 0.0375mol / dm®
FAO = VOCAO

e Cugh

My = _leA - kZCA = _CA(kl + kz)

r, =k,C,
e = k1CA
p = kZCA

For PFR

at673 C



dF ,

= _(kl + kZ)CTo (E_A)

av ]
dFB = klcTo (F—A)
dv Fro
ZFC = k1CTo( FA )
\ Fro
dFD = kZCTo (F—A)
dv Fro

Fr =F,+Fg +F. +Fp

For CSTR
FJ.0 - Fj = —er

F
FAO - FA =V(kl + kz)CTo(F_A)
T

F
FB = Vk1CT 0 (F_A)

T

F
Fc = VklcT 0 (F_A)

.
F
=)
FT
Fr=F,+F+F +Fp

Fp =Vk,Cro(

For Batch
dC
th = _(k1 + kZ)CA
dC
dtB = kch
dC
dtc = kch
dC
dtD = kZCA

[NOTE]: When you use Matlab to solve problems, you should make
each term consistent. For example, if you want to use molar flow rate
(Fj), all equations should be expressed by F;. Do not use F; and C; at
the same time and do not have too many variables.



