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Seat No.: Enrolment
No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-I11 « EXAMINATION - SUMMER -« 2015

Subject Code: 3330504 Date: 11-05-2015
Subject Name: Industrial Stoichiometry
Time: 02:30 pm - 05:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.
2 Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.  Use of programmable & Communication aids are strictly prohibited.
5 Use of only simple calculator is permitted in Mathematics.
6 English version is authentic.
7 Atomic/ Molecular weight Na=23, S=32, 0O=16, H=1,CI=35.5,C=12, P=31,
Air=28.8

Q.1 Answer any seven out of ten.

Define (1) Weight %(2) Work with unit

What is Heat capacity?

Convert 0.1 N to H,SO, to Molarity.

Convert 2 g/cm® to Kg/ m®

What are STP & NTP conditions?

What is meant by Limiting Reacatnt?

Define (1) Sensible heat (2) latent heat of sublimation
Convert 3.5 hp to Watt

Find out gram of carbon present in 264 g of CO,,
Explain Wet bulb temperature.

Explain (1)Conversion (2)Yield

OR
In Ammonia synthesis nitrogen flows at rate of 25 kmol/h. Calculate
stoichiometric proportion of hydrogen required and kg of ammonia produced
for 25 % conversion .
(b) Derive equation for Ideal gas law
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OR

(b) Explain how to obtain standard heat of reaction from heat of formation and
from heat of combustion.

(c) Find total available nitrogen content in ag. solution having 30 % Urea
(NH,CONH_), 20% ammonium sulphate ((NH,), SO4) and 20% ammonium
nitrate (NH;NOs).All percentages are by mass.

OR

(c) A gas mixture has SO,=17.2%, 0,=10.2 % and rest N, by mass. Find average
molecular weight and density of mixture at 473 K and 304 Kpa absolute
pressure.

(d) Provethat Cp—-Cv=R

OR

(d) Prove that Mole % = Pressure %

Q.3 (a) Define (1) Humid heat (2) Relative Humidity (3) Dew point

OR
(a) A gas mixture containing benzene vapor is saturated at 101.325 Kpa and 323
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K.Calculate the absolute humidity if other component in the mixture is
Nitrogen . Vapor Pressure of benzene at 323 K = 36.664 Kpa.
Obtain Value of Universal gas constant R in SI unit.

OR
A feed to distillation tower contains28% benzene and 72% toluene. Distillate
contains 52% benzene and bottom contains 5% benzene. Calculate mass flow
rate of distillate and bottom for 1000 Kg of feed per hour. All percentages are
by mass
Explain recycling and bypassing operations with their significance

OR
Mixed acid containing 40 % HNOs, 43% H,SO, and 17% H,O is prepared by
mixing 98% H,SO, and HNO; of unknown strength. Find out strength of
unknown HNO; and weight ratio of H,SO, and HNO; mixed. All percentages
are by mass.
In Decon process, HCI is oxidized by air to produce Chlorine.30% excess air
than theoretical requirement is used. Find out weight of air supplied per kg of
acid oxidized
4HCI + O, —— 2Cl, + 2H,0
OR
Ethylene is oxidized to ethylene oxide as per reaction C,H, + %2 O, =C,H,0. If
20 % excess air air is used then calculate quantity of air supplied in kg for 100
kmol of ethylene feed .
Define GCV and NCV
OR
Briefly explain Proximate and Ultimate analysis of coal.
The gas phase reaction A = 2B + C occurs at constant temperature and
pressure.Starting with 75 % A and 25% inert (on volume basis) in specified
time volume doubles.Calculate % conversion of A achieved.
OR
Find out Net Calorific Values for following two gases at 298 K
(1) Propane (C3H8) ,GCV=2219.71 KJ/Mol
(2) n- Butane (C4H10) , GCV=2877.40 KJ/Mol
Latent heat of water vapor = 2442.5 KJ/Kg.
A stream of CO2 is to be heated from 298 K to 383 K.Calculate heat to be
added for gas flow rate of 100 Kmol/min.The molal heat capacity of gas is
given by,
Cp =21.37 + 0.0643T - 41.05 x 10° T2 + 9.8 x10° T KJ/Kmol.
Define Standard heat of formation and standard heat of combustion
Calculate heat of formation of ethanol gas at 298.15 K.
Standard heat of formation of CO2 (g) = - 393.51 kJ/mol
Standard heat of formation of H20 (l) = - 285.83 kJ/mol
Standard heat of combustion of ethanol (g) = - 1410.09 kJ/mol
Explain briefly importance of material balance and Energy balance
State Dalton’s law and Amagat’s law
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U sA 3 Ccp-Cv=R.

waal
UG $A ¥ WA % = vl % .

clluAL A (1) A% GWHL(R) WRel A (3) A (g,
el
ARBetoll citsu uRlad ) (siel 101.325 Kpa wal 323K dlUHlal

3/5

¥

03

03

03

03

(0} 1

(0} 1

(0} 1

(0} 1

03

03



UAH. ¥

£

A B, %l 2l Azl ollsl ves slsgleset dlal dl [RUat Aosofl

ARLARl 5. ABet HIZ 323K AlUHIL HUIBUEGIRL = 36.664 Kpa.
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98% H,S0, ol Welld Alscl URleld HNO; of starl (et 531 40 %

HNO3, 43% H,SO, %ol 17% H,0 tlcld Ret ARS sleticlail wid

8. Al Wl HIRZ AUAAA AU HNO; ofl Uil 2L Al H,S0, WA

HNO; all c@satall 9JRlcR dLa.
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WA B, Ul 12 Roullds w3 5l 30% dy scll cluclHl w1

8, Al 1 (5.9 ARS HRZ dUAAA scloll daLdl clogatHi 52
4HCI+0, —> 2Cl, + 2H,0

AL

sellclotof UNEA3 A CyH, + %2 0, =CoH,0 YUHIBL scUHl 4 8. o

UL HER Roullds w3c 51l 20% Ay scll clucHl A 8, dl
100 (8.70ct. sdlellat W2 auRpde scltoll aaLddl aesatHi 3.

Ul AUUl: GCV sl NCV.
el
AL sletle] Y@Ne val ucdle Aati@.
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3.
(1) Yot (C3H8) ,GCV=2219.71 KJ/Mol
(R) dldld 6jeat (C4H10) , GCV=2877.40 KJ/Mol
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Aze 8le s cdlek AUR = 2442.5 KI/Kg.

100 (3.:0ct/ A2 CO; Yalls A 298K &l 383K RH sclHL wA B.
% Hldd dle 3UREL

Cp =21.37 + 0.0643T - 41.05 x 10° T? + 9.8 x10° T° KJ/Kmol &lat l

WU AL WA gleg] Yeu M.

cqluadl AU (s gle g slHalel ua 2iss gle wg So12lel
8Aollcto(l Sle s $1H2tet 298.15 K clUHLal 2LQN.

wis$ gle wls st } g CO2 (g) = - 393.51 ki/mol

wis$ dle Als slalet s H20 (1) = - 285.83 ki/mol

wis Sle A sel2lel W g AU (g) = - 1410.09 kd/mol
HElZlad QAU wal Aot AAU ol Hecclctl UM

siceotall (A wal ANAN2ell [A2AH AVl
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