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3. = (1) Question number One is compulsory.
(2) Answerany Three questions from the rest.

Assume suitable data wherever necessary.

(3)
(@) A mixture of CH, and C,H¢ has density, 1.0 kg/m* at 273 K and 101.325kPa 5
pressure. Caleulate the mole % and weight % of CH, and C.H In the mixture.
i (b) A single cifect evaporator is fed with 10000 kg/h of weak ligtios containing S
weight and is concentrated to get thick liquor containing e

15% caustic by
40% by welght caustic (NaOH).
Caloulate (1) kg of water evaporated (ii) kg/h thick liguor obtained.

H, and 85% C by weight. Calculate the 5

| ©) A samplc of petrol contains 15%
amount of air required for the complete combustion of 1 kg of petrol. Find
the composition of the dry products on volums basis if 15% excess air 1s

supplied 1
5

1(d) Definc:
| 1) Wet bulb temperature

(i) Relative humidity.

' (2) Prove-that fora 1deal gas mi:-._..',ure: mol % = volume % = pressure %. 10

1 ) Make the following conversions : 10
i) 294 g/l ot H SO, w0 normality

a) 5N HPO, to g/1

@) 54:75.g/1 HCFo molarity

(iv) 3M I{,ZSO;JHJ g/l

(v) 4.3 mg/mil CaCl, to normality.

= (Given atomic weights: H=1; C1= 3¢ 5: O=16;P=311 k= 39).

ocess contain 30% H!SO W HNO, 10
to contain 39%

sulphuric aeid

(a) The waste acid from a nitrating pr
O by weight. The acid is to be concentrated

ansi 3 5% HZ
1,50, and 42% HNO, by addition of concentrated
. .containing 98% H,80,and concentrated nitric acid containing 72% HNO,

(by wt.). Calculate the quantities of three acids to be mixed to get 1000
kg of desired mixed acid. -
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lyses by wt, 289 benzene
shows 52 wr.9% benzene
uct. Caleulate the amouat
1000 kg of feeder hour. Also caleulate

and 5 v1.% benzene as found in the bottom prod
of distillate and bottom product per
% recuvery of benzene. '

(a) Astorice tank ofa Demineralised Water (DM) has 4 holding

time, Ui DM water quality deteriorates and the silic

DM wwater increases to 0.02 mg/1. Assuthe that the inflow jnto and the
outflov from the tank remains constantat25 1/.. Calculate the time required
for the silica content in the storage tank tn increase to 0.0] mg/l.

(b) Inpro:iuction of chlorine gas by oxidaticn of HCI gas | ajr s used 309%

In exc:xs of that theoretically required, Based op 4 kmol HC],
Calcul:ice : -

a content in the feed

(Dt weight ratio of air-to hydrochloric acid gas in feed.
(i) i oxidation is'80% com

niete, find the Compesitior of product stream
on mole basis '

(@) N,-H. mixture with atholar ratio of 1.3 is used for the

produet. the unecnverted gases are recycled. The feed co ,
of argeniper 100 moles of NI-H2 mixure. The tolerance limit of argon
entering the reactor (i.e. inmixed feed) is 6 parts to 100 parts N,-H_ mixure
by velume. Calculate the fraction of recycle that must be continuoys|y
purgee! snd overall yield of NH, (F = feed; M = mixed feed),

|

Recycle (R) |

—| Reactor —* Separator |

F M
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(b} Calculaiv tle standard heat of formation of chloroform gas from its 10
eleme::is using Hess's law.,
Data :
LL' (s) %+ Oz (g) —»COy(g) AH, = -393.51 k)/mol
l (H.‘] +0.5 01 {g)—h— H}_O {:1) fin - —2554 81 k}/mol
\SH, (o) + 0.5Clz () — HCl(ag)  AHy=-16757 kl/mc!
HC (£)+0.50; (g) + HaO (I) —— COz(g) +3IHCI(ag)
AH®. = -509.95 kl/mc!

(a) Air containing 21 mol% O, and 75 mol% N, is'to be heated from 303 10
K to 422 K. Calculate the heat required to be added it the air flow rate
is 3 m (NTP) per minute using data given below:;

| Ce=u »bT+cT 4 dT? (kJ/kmol-K)

i vis | a 1 bx10) | Sedldf dx 10°
| 0. | 260257 | 117551 | 52.3426 | -0.5623
? ] 20.5909 | -5.141 13.1829 | -4.968

(b) Obtair: un cmpirical equation forcalculating the heat of reaction at any 10
temperawre T (K) for the reaction.

CO(py+2H, - CHUR (g)
Data : Eqndard heat of rea“th A = -00.41 KJ/mol;

C. dat -

For CO, (2) Cr s 29 03 — 2.82 x 10737 + 11.64 x 10-°T*
| ForH (¢ Cp=28.61+1.02x 10T+ 0.15x 10°T"
|

For Ci1 .CH (2 H‘Cp 21.14 + 70.84 x 1073T + 25.86 x 107°T*
CP 1S 11 Jf‘nml Kand Tin K.
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