Seat No.:

DIPLOMA ENGINEERING — SEMESTER - 111 « EXAMINATION - WINTER 2015

Subject Code: 330503

Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: INDUSTRIAL STOICHIOMETRY

Time: 10:30 AM TO 01:00 PM

Instructions:

arwdE

Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Each question carry equal marks (14 marks)

Atomic/ Molecular weight Na=23, S=32, 0=16, H=1, CI=35.5, C=12, P=31,

Air=28.8, Br= 80, Fe=56, S=32.
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Define:(1) Limiting Reactant (2) Excess reactant (3) Conversion (4) Yield
vl AW (1) QR ulsas () AaAU ulsas
(3) $addel (¥) 2les

Do the following conversion

(1) -40°F to °C (2) 5 atm to N/m?2 (3) 3 g/cm® to Kg/ m?

(4) 150 J to calorie (5) 4.5 hp to Watt (6) 0.1 N to H2SO4 to Molarity
(7) 10 kgf to Newton

3UIAR 50.(1) 40 ° F l °C (R) 5 alclare Al o3)/{l? (3) 3
oL /AMLE el (8o /-3 (%) 150 %t &l 33 (w) 4.5 glul. &l dle
(S) 0.IN Ho50, &l AaREl. (9) 10 .o wn &l yeet.

Prove that Cp — Cv =R
U sA 3 cp-Cv=R

Calculate mass of NaOH required to prepare 2000 ml of aqueous (1) 0.1 N
solution (2) 0.5 M solution (3) 0.2 molal solution, Density of solution 1.11
gm/cc.

o{lA WAA 2000 ml ¥cflad alalll wollalell H2 %331 NaOH oll cesotoll
oLl 52.(1) 0.1 N slelll (2) 0.5 M sl (3) 0.2 HIAA sLal, stalell

dolcl = 1.11 oA /A HL2,

OR
Gas mixture has following composition by volume at 101.325 KPa and 300 K
, 02 =16% ,CO =4 %, CO2 = 17% and N2 = 63%. Calculate average
molecular weight and density of gas mixture.

cljeil As Asialell 101.325 KPa €6ULAL A 300 K cllUMlal 5€ YHIA
2stall3l Al YHIA 8. 02 =16% ,CO =4 %, CO, = 17% ol No=63%.
Ul A31elell URRALA URQEIR dl Usicll AL

Prove that Mole % = Pressure % = VVolume%
U A 5 ¥ A % = eollal % = SE %
Derive equation for Ideal gas law.
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OR
Explain Hess’s Law of constant heat summation with example.

Ul (A GEsWL WA UM

A stream of O is to be heated from 350 K to 1500 K.Calculate heat to be
added for gas flow rate of 1 Kmol of O..The molal heat capacity of gas is
given by,

Cp =26.0257 + 11.75 x 10T — 2.3426 x 10° T? - 0.5623x10° T® KJ/Kmol.

1 (330 0 ycle A 350 K Al 1500 K 21RH scllHl 41 B, %l HlAc

dle 3R
Cp =26.0257 + 11.75 x 10T — 2.3426 x 10°° T? - 0.5623x10°° T® KJ/Kmol.
Sl Al uaHl AAA gl Heu .

Explain sensible heat, latent heat of fusion, latent heat of sublimation and
latent heat of vaporization.

e dl. ARoA gle , Age éle vls wYxot , Ace dle g UocllRalet,

A2 8le s AWRBIo.

Acetic acid is manufactured by oxidation of acetaldehyde.100 kmol
acetaldehyde fed to rector per hour. The product leaving the reactor
contains14.81 %acetaldehyde ,59.26 % acetic acid and rest oxygen(on mole
basis).Calculate % conversion of acetaldehyde.

AR2ISs8sell UEA3 AU ARES ARS of GeUleol sUHL WA
8. 100 kmol NRLS618Ss UlQ scils RAseHUL $ls sl wa B,
RAseRall [Alue 14.81 % AR2IEl6LSS ,59.26 % ARELS ARLS U
A AUEA%el M AGRL UAA B, Al ARIES|sL8S ] Soctool 251HL

aLell.

OR
Explain recycling and bypassing operations with their significance.

RauslaEol dat otaru{lor QU et ofl Wotudl AU AU 53,

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. Also calculate %
recovery of benzene. All percentages are by mass

(Areieat alara] $ls 28% Gt 72% 2ot clogel gl URAA
8.(ARiE dt Yals 52% et U cliaiell yats 5% AlBet uAA B.
dl 1000 (3.21L./5cs gls M2 RARRAEd yalle W dltell Yals el
APt sl estHi ol

Define (1)Mole % (2)Power (3)Molarity (4) Specific Gravity
(5) STP & NTP(6) Derived quantities (7) Equivalent weight

cul AW (1) HlA % () WaR (3) WeFldl (%) Qe dotdl

(W) STP 3al NTP(S) AR ARRA (9) JRICUR.

In Deacon process, HCI is oxidized by air to produce Chlorine.30% excess air
than theoretical requirement is used. Find out weight if air supplied per kg of
2/3
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AU
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acid oxidized
4HCI + O —.2Cl2 + 2H20

350l YWRAMHL HClo] w1 (A32let scllglR 531 sARel clld] olotlalcltml
A B, Al U2 RoUlds s3c $cll 30% dy scll clURcUHL UA B,
A 1 3oL ARS MR dAuRAA scltoll 2Ll cogatHi s

4HCI+ 0O, — 2Cl2+2H.0

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.

o(lAotl A ayu HR a2 3Agls Acyell 298K dlUMLal dRLA3L 5.
(1) YWt (C3H8) ,GCV=2219.71 KJ/Mol
(R) ol vjeet (C4H10) , GCV=2877.40 KJ/Mol

Aee &le g dlel AR = 24425 KJI/Kg.
Briefly explain Proximate and Ultimate analysis of coal.

Aol sletle] W(@Ne ual wedle A,
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