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Nolus 1. Queslion No. one is compr.rlsory.
2. Assumc suitable data lrterercr nccessim.
i. llhrstlate ]our arrsnur ncccs!,aD \.\'ith the helf of ncat skctchcs.
l. Ans\!cr an) fir'e qLrr'trons fronr rcnrdinin! qu(.tir,rrs.
5. Use ol'per Bluc/Black ink/refill only for $riting the ansuer book.

the mte equation for this rcaction. Reactior is irreversible
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Suhstance A rcacts according to socond order kinetics and corversion is 95olo llom single
flow reactor- We buy second unit identical to firsl. For lhc same convetsion by how much
is the capacity increased if rvc operato thcsc two units in parallel or in series. The reactors
are bolh mixcd 1lor.r.

J

At room temperature aqueous second order reaction pmceeds as follows
A'+ R

-re =(l lit i mol br)Ci
CAo =lmol / lit

We plan to make this product day and night batch aller batch in a vat. Ilow should we
operate the unit.
i) For maximum production rabe ofR.
ii) For maximum rate ofprofit ifunreacted A is discarded.

Data : shul down timc bct\\'een tbe balchcs is I hr- Cost ofreaclanl is <100/Batoh,
and valLrc ofproduct fluid is given by ( 200 Xe / batch.

(iive in dctiril the design cpccrs of
i) Fluidized bed rcactor.
ii) Slulry reactor
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3.

Follo*ing liquid phase homogeneous reaction was carricd out ir laboBtory at tempeBnre 15
i0"c.

A+B ' 2R
Reaction \r'as started with initinl conccnlration ofA and Il as CAo : Cllo = 5 mol / lit . The

concentation ofR was recorded during thc courue ofreaction, as given in table below. l-ind
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:r. i) V,4ut is deacri\ati.rn ot calallst. E\plain irl dolail the deaclivatioi mechani$n
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ii) Lio\r'can jt (calallst) hr regsnerirlcdl llxplain in detail

iii) I)iscuss thc IIF I rnerh((l ol srrrlirce ar.eadetcrmination of catallst.
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For thr lbllolving tluid-solitl rcactic,n
/\(8) + bB(s) ) Pr,\iuc1(sr

de\elop the kiDctic cxpressir)n \\hcn
;) I)iflusion lfuur8h gas iil contlol.
ii) I)iffusion through ash layer contnls

AsanLpleoftraccrsodiunrl,)droxiJc$asirl.iecrcdasnfulseintoavcssel and its ellluent 13
concentrntion is nlcasuled I;ollo* i (lata nre ohtaincd

NaOLI concenlrati,rrr (grrn I 
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cor)struct the C and l_. curvet and deturmin.'lhe fractio) ofntaterirl lea\ing thc vessel thal
ha\c ripent ti e betwccn 2 lnd 6 milt in thc vesscl.

Explain with neat skctch thc op(ralirro ol llioving beci rcaclor used in catall,lic cracking of
pelroleunr oil arrd derile lhc design aquaiilrn li)r the saDe.

Air at pressure I bar (105Pa)conuin 0.19i, impuriries- ir is to be rcduced to 0.02% bl
absorptjon in pure \\,aler. find rhe heighl of lower required io countcr cunent opcration.
Given dala.

KAs a = 0.32 orol,/hr mlPa)

K4 a = 0.09hr-l

HA = PAi/CAi = 12 o Pa rnl i rrol

&g)/A..s :1x l0i nx.l , hr.m:

t1/r.' =6 5 Iu'rr,rl hr'nrj
densitv of liquid is cooslant a! (lT = 56mol / lit.
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