Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Semester -I1I (Chemical Engg) Examination January- 2010

Subject code: 330503 Subject Name: Industrial Stochiometry
Date: 27/01/2010 Time: 11.00 am — 1.30 pm
Total Marks: 70
Instructions:
1. Attempt all questions.
Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.
English version is Authentic.
Programmable Calculator is not allowed.
. Atomic & Molecular weight : O-16, C-12, N-14, K-39.1, H-1, Air-28.8, Na-23, S-32
Q.1 (@) Define following and give SI unit 06
(1) Fundamental quantity  (2) Pressure (3) Work
(4) Derived quantity (5) Mole (6) Heat
(b) A mixture of gases has following composition by mass: 08
0, 16%, CO 4%, CO; 17% and N, 63%. Calculate the molar
composition and average molecular weight of gas mixture.
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Q.2
(@) Calculate the mass of K,COs required in grams to prepare 1500 ml 07
aqueous

(1) 0.5 Normal solution
(2) 0.7 Molar solution
(3) 0.8 Molal solution, if the density of solution is 1.12 gm/cc

(b)  Derive the relationship : C,— C, = R 07

OR

(b) Define following 07
(1) Sensible heat (2) Latent heat (3) Enthalpy
(4) Specific Heat ~ (5) Heat Capacity  (6) Heat of formation
(7) Heat of reaction

Q.3

(@) When Gypsum is roasted with clay, Sulphur dioxide and Cement 06
clinkers are produced :
3CaS04(s) + 3Si0,(s) — 3Ca0.Si0; (s) + 3SOx(g) + 3/2 02 (g)

The Standard heat of formation of Compounds are given as :
CaSO4 = -1432.7KJ/mol, SiO, = -903.5 KJ/mol
Ca0.Si0; = -2879 KJ/mol, SO, = -296.8 KJ/mol
Calculate heat of reaction.

(b)  The dry bulb temperature and dew point of atmospheric air are 29°C 08
and 18°C.Ambient pressure of the location is 750 mmHg. Vapor
pressure of water at 29°C and 18°C are 30 mmHg and 15.5 mmHg
respectively. Calculate :

(1) Absolute molal humidity (2) Absolute humidity (3) %RH

OR
Q.3 (a) Define following terms 06

(1) Absolute humidity ~ (2) Dry bulb temperature (3) Wet bulb
temperature (4) Percentage humidity (5) Relative humidity (6)
Dew point
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(b)

A heat exchanger for cooling a hot refinery oil uses 10,000 Kg/hr of
cooling water. Water enters at 294’K. Hot oil flow rate is 5000 Kg/hr
and temperature is 423°K. Average heat capacities of hot oil and
water are 2.51 KJ/Kg"K and 4.19 KJ/Kg"K. Outlet temperature of oil
is 350°K. Calculate the outlet temperature of water in °C.

Define following
(1) Limiting reactant  (2) Excess reactant (3) Equivalent weight
(4) Conversion (5) Yield (6) Fuel
In a textile mill, a double effect evaporator concentrates weak liquor
containing 4%(wt.) Caustic soda(NaOH) to produce a solution
containing 25% solids. Calculate the Kg of water evaporated per 100
Kg feed in the evaporator.
OR
Define following
(1) Process flow diagram (2) Recycling (3) Bypass
(4) Material balance (5) Batch process (6) Continuous process
100 m® of Ammonia gas at 25°C and 750 mmHg pressure is absorbed
by 20% aqueous sulphuric acid to produce aqueous Ammonium
sulphate
Calculate (1) Amount of Ammonium sulphate formed
(2) Amount of 20% Sulphuric acid required

Define following
(1) Gross calorific value (2) Proximate analysis (3) Ultimate
analysis  (4) Excess air (5) Combustion  (6) Net calorific value
Acetylene reacts with water as follow :

Csz + Hzo — CH3CHO
If the flow rate of Acetylene is 1.5 ton/hr, conversion is 55%, and
yield is 95%, Calculate the amount of Aldehyde formed.

OR

Analysis of the flue gases from a chimney is: CO; 11.4%, O, 4.2%,
N, 84.4%. Assuming complete combustion, calculate the percentage
of excess air used.
Feed to a vacuum crystallizer contains 82% Urea, 0.5% Biurette &
17.5% H,0 by weight. In the Crystallizer 50% H,O is evaporated at
50°C. At this temperature solubility of Urea is 205 mg/100gm of
solvent. If the mother liquor contains 1.6% Biurette, find the yield of
Urea crystals.
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