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CPCH7301
Special Examination — 2012

INDUSTRIAL STOCHIOMETRY
Full Marks -70

Time -3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)
(b)
(c)
(d)

(e)
()
(9)

(1)
2. (a)
(b)
3. (a)
(b)
4. (a)

Define Equivalent Weight and Valency.

How many atoms are present in 400 gms of calcium carbonate ?

Define Dalton’s law and Amagat’s Law.

6.5 kg of O, contained in a closed container of volume 1.2 m? is heated
without exceeding a pressure of 650 kPa. Calculate the maximum tempera-
ture attained by the gas.

Define van der Waal's equation and Kay’s Rule.

Differentiate between Dry-Bulb and Wet-Bulb temperatures.

Define Trouton’s Rule and Hess'’s Law.

What do you understand by Theoritical Flame temperature ?

What are Recycle and Purge operations ?

Mention two specific gravity scales.

The available nitrogen in an urea sample is found to be 50 % by mass. Find

the actual urea content in the sample. 4
Prove that : Normality = Molarity x Valency. 6
6 litres of NH, at 32°C and 22 kPa is neutralized by 150 ml of H,SO,
solution. Find the normality of the acid solution. 5
A combustion reactor is fed with 65 kmol/hr of octane and 4000 kmol/hr of
air. Calculate the percent excess air used. 5
Prove that: Pressure % = Mole %, considering a binary gas mixture A and
B. 3
Calculate the density of air at NTP in kg/m®. 3
Calculate the average molecular weight of air consisting of oxygen and
nitrogen only. 4
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A gas mixture containing CS, vapour at 27°C and 100 kPa has the percentage
saturation of 70. Calculate the temperature to which the gas must be cooled at
constant pressure so as to condense 40% of CS, present iniit. 10
Data:
Vapour pressure of CS, at 27°C = 52.7 kPa, 14°C = 32 kPa, and at 15°C = 33.33
kPa.
The purge gas obtained from ammonia synthesis loop has: 70% H,, 22% N,,, 2%
Ar, and rest CH,. It is burnt with 12% excess air. Calculate the theoretical air
required and the molar composition of the dry flue gases. 10
(a) Calculate the heat of reaction at 773 K for the reaction : 6
CO,(g) + 4H,(g) = CH,(g) + 2H,0(g), AHR0 = —165.1 kd/mol. Heat
capacity data : C3=a +bT, kJ/(kmol.K)

Component a bx 103
CO,(9) 21.3655 64.2841
H, (9) 28.6105 01.0194
CH, (9) 19.2494 | 52,1135
H,0(g) 324921 | 00.0796
(b) Calculate the standard heat of reaction for the following reaction : 4
C,H,OH (g) » CH,CHO (g) + H, (g).
Data:
Component AH‘:, kJ/mol
C,H.OH (g) —1410.088
CH,CHO(g) -1192.651
H, (9) —0285.828
Write short notes on : 4+3+3

(a) Effect of temperature on heat of reaction
(b) Kinetic theory of gases

(c) Humidity chart.
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