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N.B. (i) Question number one is compulsory.

(1) Answer any three questions from the rest.

f*! - ! |
1) Assume suitable data wherever necessarv.

Q.1.2) Derive desipn equation of batch reactor. (U3)
b) Explain differentia] method of analysis of rate data. (0S)

¢) What is Damkohler number? State its significance. Write down Damlobler (05)
number for first and second reaction. o

d) Experimental analysis shows that the bomogeneous decomposition of 0zone (D5)

203-- 20, proceeds with the rate -1y = kﬂ[Og]2 [0]

(1) Suggest a two-stenr mechanism o explain this rate.

(11) What is the overall order of reaction?

Q.2.2) The decomposition of paosphine is irreveisible and first order at §50°C: (10)

4PH;(g) — Pa(g) + 6 (g)

The rate constant in (S}'= 1s reported as
log k =~ (18963/T) + 2 log T + 12.130

Where T in degree kelvin. In.a closed vessel (constant volume) initially
centaining pure phosphine, the pressure is 1 atrm. What will be the DI2ssure

atter 50, 1390 2nd 500 seconds? The tempsratuze is maintained at §50°C.
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A zero order homogencous gas phase reaction A— rR takes piace in a constant

volume bomb, P = laim when t = O and P = 1.5 atm when

same reaction with the same

t =1 mn. If the
ieed composition and initial pressure takes place
In a constant pressure apparatus, find Vatt=1 minif V = 1 lit at t =0

A homogeneous liquid phase reaction, with the stoichiometry and kinetics
A — S;-T‘A — ij

' takes
place in a mixed flow reactor and results in 50% conversion.

1) Find the conversion if this reactor is replaced by another miixed
flow reactor having volume 6 times that of the original reactor — al}
else remain unchanged.

11) Find the conversion if the original reactor is replaced by plug flow

reactor of the same size — all else remain unchanged.

Wiite 4 shert note on Rec ycle reactor

Assuming a stoichiemetry A — R for a first order gas phase reaction

(volume} of plug flow reactor required to achieve 99% conversion of a pure A

1S 32 lit. In fact, nowever, the stoichiomeiry of ieaction A — 3R.

, the size

For this
corrected stoichiometry, find the required size of the same type reactor.

A liguid reactant streamn with Cao = 4 mollit passcs through a 'mxed flow

reactor 1ollowed by a plug flow react:r. Find the concentration at the exit of
the plug flow reactor if the concentration of A (C,) in the mixed flow reactor is

I mol/l. The reaction is second '::rder with respect to A. The volume of plug

tlow reactor is three times that of mixed flow reactor.

rorine elementary liquid phase reaction A = R construct a plot of equilibrium
perature and from this plot, determine the

adiabatic  equilibrium  temperature and conversion when pure A -at g

temperatiure of 27°C is fed to the reacror,
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AE 74 = - 40009 cal/moi,
AH’ % =- 60000 cal/tnol
Cpa =50 cal/(mol.K)

]

Cpr =50 cal/(mol.K)
K'=100000 ai 298 K

D) What ie

Optimum temperaiure progression? Expiain with example (G5)
Q.6.a) A parallel liquid phase reaction (10)

aas the rate constants k, = 5 ()" and &, = 0.8 (h)" Find the moles of R

produced in 15 min. (Take Cp, = 8.5 mol/lit, Cyg=Cs, =0 )

b) 10C lit/h of radicactive fluid having a half life of 20 h 15 10 be processed by  (10)

passing it through two mixed flow reactors in ¢eries. The volume of each
rixed flow reactor in series is 40000 it. Find the decay in activity in passing

the fiuid through this reactor system. The reaction follows first order kinefics.
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