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2 1 2) Explain Sep, input ex| ime #‘?’r e meas““’mm
u.h) In an experiment to determine the pore volume and catalyst parsiclé
followmg data were  obtained on a sample of actwated snhca (granul‘ar 4 . mesk
Slze)‘ N Al i .'.r-w.e :,* . ‘ O ) B
Mass of catalyst sample placed in chamber = 1 0] 5 gm T A
Volume of helium displaced by sample = 45.1 gm.:

Volume of mercury displaced by .S'ampie = 82.7 cmi’ ,' R S #

j - SU L
'."* A

a '_.- -t Calculate the pore volume, densny of solid materxal in the catalyst & {,:‘_e pm'ty of the
¢) Derive design equation of Plu'g- Lﬂow-réac_tér containing solid catalist;‘,_ T [5]
If d) Define the following terms -~~~ e i [5]
. (i) Effectiveness factor (ii) Mean residence time (m) True densnty
’ (iv) Apparent den51ty (v) Bulk denslly . R
|
Q- 2 a) The following data w_-er-'e obtained frbm-é._ pu l1:se‘ input to a vessel. | (15}
y lime, min Fo T1 ]2 3 T4 RE W6 ¥7 (8 [9 |10 |12 |14 |
SeNemm)  f0-. |1 |5 18 ahd W8 (64 |3 [22]15106 |0
Plot the C and E curves- & determine the ffﬁt:ﬁéh of material leaving the vessel that has spent
between 3 & 6 minutes in the vessel & the fractlon of material leaving that has spent between
: 7.75 & 8. 25 minutes in the vessel.

b) Explam tank in series moclel in brief. [5]

Q 3 a) Devek)p a Langmmr — Hmshelwood expression for a gas — solid catalytic reaction of

.,_ U& _iype | t: b 2]

A+B“l'-"_,? R

LE T

-

When adsorptwn of B is rate limiting step.

; .,!-’*‘*‘ % ' \.'_ . . | \‘: N < ]1'{.
W bf) H ch cata]yst is needed in a packed bed reactor with very large recycle rate

RN ;,,.- SSUT >d 'r';(')w) for 63% conversion of 2000 mol/hr of pure gaseous A at 3.2 atm and
'J'S” Z*’ stolchlometry and rate are given by: [8]
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S 4R -ta=96.55 l/(hkg.cat) Cs
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il ﬁ mm, bul m'ztyZ4 g/cm3) m a '1:2'% oxygen stream at 900 oC and 1 azm AS
.f film resistance to be neg urface reaction rate constant = k=25

=

w 5 a) An ore of uniform size part
requlred for complete conversion O

is to be roasted in a fluidized bed reagtor. The

DB -
“q:' 1-:‘--?_'

icles
f solid partlcles is 20 min and the mean

- e particles in the bed is 48 min. The <olids remain unchanged in size durin ._'_; reactic
the fraction of the ori iginal ore remaining unconverted assuming (1) the?(c 1€ ﬁal reaction step
% to be rate controlling (ii) the ash diffusion step 1o be rate controllmg s jf" ' [10]
" b) Draw and explain Shrinking core model (SCM) | {10}
ST 6 We plan to remove 00% of an undesirable impurity (A) present in a gas stream by : e
absorpnon in water containing reactive B in a packed tower. 120] T a
&
Y

A and B reacts in the liquid as follows:

A{g—> D+B(r > R (), 4=kCu(Cn

Determine the volume of tower needed forcountercurrent operation using the following data

Data:

F = 90000 mol/hat t=10°, Piins 1000pa, Paow =100 pa
E; = 900000 mol/h,  Cain= 5556 mol/nr’

kio a = 0.36 mol/(h.m”. Pa)y 4 kata =72hK! a=100nm’/n?

fi=(Viv) =008, -Dﬂ.é‘xiﬁ:a% |
| o
- Cy = 55556 mgt Hzf)/n73 liguid, at all Cp ’ e

g HA S 105 ,“ -, 7 aﬂdk 2.0.% 10 nf/(mof h)




