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\) Question number one ks com pulsory.

(i) Angwer any three questions from the rest,

(1ii) Assume suitable data wherever necessary

= el

. a) Write short n

h ote on Shrinking core model and Progressive conversion mode] {05
b) What is signi 3 )

& Bt ficance of Hutta rumber in Fluid Fluid reactiony? o (05)_;_;
Xplam Segregation mode] | )
A05)

porosity for the sample pf’ t{OS)

| ' .ff. .-:‘

'~ Mass of catalyst sample placed in chamber=101.5 gm, el |
Volume of Helium displaced by sample = 45,1 ¢m? o

Volume of Mercury displaced by sample = 82,7 cm®

2. a) Itis pro & y; - 71(]
posed to removy CO ir by I ' with w
. » o ‘2.f}1)111 Ellr't* (: l - f'*T - 1 I

¥

ool
. ' '
quid ﬁlmg._-fgat this operation?
Plest form of rate equationfor tower design,
111) For this absorption operation, would ym}'&pcct rcactioﬁ with absorption
to be helpful? If so, why? o
Data: For CO; between air and watq?"‘,*:‘gz
kea=0.80 mol/(h.u’ Pay:. -
.1 P
kia=25 hr o
H=3 OOO(Pé.m:’)/m(;i

n. t.. ..f'

d -
) Determine the PoTe volume and catalyst particle
activated silica from following data:

¥

1) Find the resistance of the gas and'li
it) Suggest the sim

O 1A = Ay

D1scusg;t_hc vea;tnon regime and give their rate eXpressions with proper
dlag:%ns for the following cases: |

Hﬁ Instantaneous reaction with high Cg
=" ii) Fast reaction with low Cy
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a) Derive the : Srag
- conversion time expression for the case of Chemical reaction (10)
ling in a gas solid non catalytic reaction.

e e 15 to be roasted in a fluidiced bed reactor. (10) .
requtired for complete convers: f sol; icles. i ] =
i ston of solid particles.is 20 min and ’
particles m the bed is 48 min. The solids remafn .+
unchanged in size during reacti ' 3
remain; | & Teaction. Calculste the fraction of the original ore.,>/
mg unconverted assuming: &
1) The : i
h chemical reaction step to be rate controlling A\
4 The ash diffusion step to be rate controiling u d
. A tracer _ S
with numbe : - o
mﬁcnﬂ . T ol dividing baffles is to be used to “Sarry cut the (20)
A —3 . = ¥
o with Ta=k C,, k=0.25 mm_';\
+= TESULLs of 2 pulse tgeer tegt ars gian 1l S
| {, min i '*| T e
'I(}‘llel‘} 4 5,‘6
Tracer outpyt 1 | |
Concentration | 0
| (mg/T)
‘_ .
| (' t“‘l:}\ :
“f\
a) Plot C(f), E (t) and F‘é}‘ curves.,
b) Calculate mean gcﬁ?h;gnce time
W o o P
¢} Find the convarsion in the tani-]
cozz: i.a..frsmh expected in the tank-in-series model and how
maoy t .;-3:“ STIeS WOn 4 3
any arL 5 i semies would you suggest to model this rzactor.
d) Caictu}{:‘: conversion assuming Mixed Flow reactor
wb,_ 7 |
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Q.5) Ethanol can be produced by cetalytic vapor phase hydration of ethylene at (20

135 atm and 575 K.
- CHy+H0 2 CHsOH
A+ B2 R
* The rate expression for this reaction is

o 0018 kykn (paPs = pu/K) mol -
(14 kypa +kepg)?  ~ (gmcatalysth) W

Where ky =kp = 0.003 D

The equilibrium constant is given by, s

RT InK=30T-9730 where R =1.987 cal/(nzlﬂg\lgf

The total feed mate to 2 PFR is 10 kg/h with equimolar amgunfs of sthylene

and steam. Find the weight of catalyst nceded to achievejﬁ% cenversicn of

ethylene. | ,. fﬁ?f

Q.6. Write short ncte on any two: "‘?’ (20)
a) Tanks in series Model W

b) Shurry Reactor ES



