Solution, Assignment #1

Probleml
Constant volumetric flow rate; isothermal; continuous flow reactor
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Consider a differential element AV of the reactor :
By material balance

Fal, =Faly.s tral—€)AV =0
where: (1- £)AV = fraction of reactor element which is liquid.
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b) For constant-pressure batch reactor:



[V - dN, [V - d(C.V) N :VdCA +C,dv S, :VdCA +C,adv S, = dc, N C,dv
dt dt Vdt dt Vdt
. dv
V =V, +V,sin ot,— =V,wcos ot
dt
Combine above equations :
rA:VdCA+CAdV:dCA+ CA_ V,cos ot
Vadt dt  V,+V,sinwt
Problem 3
(8)—r, =kC,
c N, _ 20mol  mol _ N, _0.2mol _ mol
v 20dm* Tdm®t Th VO 20dm® T dm?
rV = aN, -rV :Me ry =ﬁ—>—kcA _9C, —>dt=—0|CA
dt dt dt dt kC,
t Ca
J.dt:—l dCA—)t:—lln&—n:— ! — In0'01—>t=5.32min
5 ke Ca k Cu 0.865min 1
(b)-r, =kC}
N, 20mol , mol _ N, _ Imol _ mol
v 20dm® Tdm®t A Vo 20dm® T dm?
rV = dN, AN =—d (V) -, :—dCA — —kC? = ac, —>dt=- dC’;
dt dt dt dt kC,
t Ca 3
jdt:—lj dCZA etzi[i—i}—n: L [ L —1}(0Im ) —>t=9.5min
0 ke, Ca k|Cy, Cp 9 dm 0.05 mol
mol.min
(c)
3
Gasconstant =R =0.082 dm-atm
molK
dm?®atm
(20mol) x| 0.082 o x(400.15K)
NRT =PV —> Py =0 — 3 —32.8atm
Y (20dm*)
dm?®atm
(20x 2mol) x| 0.082 x(400.15K)
Nina RT molK
nNRT =PV > P, = = 65.62atm

firal =T (20dm?)



