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Answer five question remainillg questiofl.

Question No. otre is compulsory.
Due credit will be given to neatncss and adequatc dimensions
{ssumc suitahle data ubere\er ne.e.sa+
Discuss the reactioq mechanisnr whercver necessaxy.

2

We plan to remove ahut 80% of thc A present in a gas steam by absorption in water 15
mntaining reaclant B. Material B reacts $ith A :rs per the following reaction:

a(g -, /)+B(/)-rn(1.)
The reaction is exftemely rapid so k=<a Dotermine the height of the to|er for
cou ercurent opemtion using following data.

DATA

The gas & liquid flowrates are

Fr/A". =y x 16s -oy'(t.m2)ut n=ro5ea

nzlA* 7,.10s moy'(h.m'?)

HA =r2.5(P" . mr 
)/mor

Cr (molar density of liquid) = 56000moy'm3

PA in = l000Pa
lt 1

kAea = 0.12moy[h m'.IlaJ

k47a=0.10h-l

Cg in = Concentration of reactant B in $'ater =gOO moy'm3 entering the to\r-er.

Assu e that the ditlusivities of A and B in water are the samc.

On doubling the particle size from R to 2R fte time needed for the conversion ofa panicle
triples.

Determine thc contribution ofasll difl'usio! to the overall resistanc€ for particle ofsize.
i) Rand ii) 2R.

Neslect t}Ie fdm resistance.
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0.020 0.080 0.160

C{ out moYlit 0.04.1

-3
'f he catalytic reaction
Ar4R
is studied in PIrR usiry \,a ous aeoulrts ofcatalysl and 20 littE ofA leed at 3.2atn ald
117{1. The concentration ofA in the effluent strcam is recorded for the vadous runs as
follorvs.

Rlul
Catal:-st used kg 0.040

0.0 t.+ 0.060

a) Find the rate equation for this rcaction using the integral method of analysis,
b) Repe8t port (a) using the differcnlial method olanalysis.

The ooncentatiotr readings givcn below represcnt a contiouous respoose to a pulse input
ioto :r closed vessel.

13

I:)m 25
(pulse, g,4 tracqs 6/p c-m.r; 0

'fhe vessel is to be used zrs a reactor for deconlposition of a liquid A with the
stoichiometr.y.

A -+ products

a.od fate - rA = kce, k = 0.307 min I

i) Estimate the li?ction ofreactant unconverted in the real reactor.
ii) Compare this with the fi:action unconverted in a plug llolv reactor of the same

size.
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6:) a) For Nor-adiabdtic operalions. Prove the folloritrg relation.
,. CDAT _ Q
'' -alln

b) Elaborale the concept of optimr-rm l empemhle Progression in detail

Reactant A in a Iiquid produces R and S by t}!e folloxing reactions:

1

Both this reactioN are lirst ordcr. A feed with CAO = l, Cpo = 0 and Cso =0 enters in a

tlvo mixed flou reactors in srries (r1 = 2 mja 12 = 5rin).The compositiotr in the first

reactor is CAt = 0.40. Cni = 0.40 and Csr =0.?. Find the compositiotr leaying the sccond

reaolor.

l,at,oralory measuernents of Iate as a fim of conversion for ,n isothennal gaseous 13

decomposition a-=3B arc gjven belo1a. The data was collected ot 149"C and total
ssurc of l0 atm uith initial colrsisti ofan imolar mixture ofA ard inefls

It

020 0.40 0.r0

0.0053 0 0050 0.0040 0.( 018

a) liind out the tolal volume of t$o CSTRs in scries necessary 10 achieve 80olo oveEll
con!crsion of^ e[tcring the reacror system ifthe convenion ofA in the hrst CSTR is
s0%

0 IO5 l5 30 3i
0 5

l0
4 I

0 0.i0xA
( ,,r) 0.0u5?

0.10 0.85

0.004i 0.0013

0.50 0.60 0.80

o.oorzs 0.00r00
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b) Find out total \rolm oftwo PFRs io seaies necessai)'to achieve 80oz overdll conversion
ofA entering Oe reactor systcm ifthe convelsion ofA in the first PFR is 50%.

A 400 lit CSTR and a 100 lit PFR are available to process 1,0 lit ofa fecd per second. The
leed cotrlains 4l% A,4l% B and l8% inerts by volume.'l'he ineversible gas phase

reaction.
A+B-rC

is to be carried out at 10 atm and 227"C. The mtc ofrcaction in molr/(l.rnin) as o

firnction ofconversion is as fbllows:
0.2 0.0167 0.00488 0.00286 0.00204

xA 0.0 0.1 0.40 0.7 0.90

What is the MiL'(m conversion that can be achieved with these two reaclors coDnected

in series?

Pue gaseous A (Cao = r:om -or/Z) at aboul 3 atm and 30'C is fed to a mixed reactor of

I lit volunle at va.rious flow mtes. Il1 the rcactor A decomposes as per lhe stoichiometry
A ' 3R and the exit conccotation of -{ is measued at each flow rate.

llind a ratc eqi-lation to reprcsent thc kinetics of the dccomposition of A from the
data.

13

l3

vo.(limin) 0.06 0.,18 1.5 8.1

C1,(mmol/l) 30 60 80
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