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Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — III + EXAMINATION — SUMMER - 2017

Subject Code: 3330504 Date: 03 -05 -2017
Subject Name: Industrial Stoichiometry
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.

Use of only simple calculator is permitted in Mathematics.

English version is authentic,

Atomic weight : H=1,0=16,C=12,N=14,(C1=35.5,A1=27,S=32,K=39,Na =
23, Fe =56

Nophwbe

Q.1 Answer any seven out of ten. £AHI2{l SlEURL Ulcloll gelol AL 14
1.  Convert (1) 1000 Watt into HP, (2) 10 lit into cm?

1. 3Uld? 50 (1) 1000 dleg] AAMLUL, (R) 10 [@ere] Ax{lPul

o

Convert : 54.75 g/l HCls] to molarity

3UlcR 52U Wy.ou A /(2R HClej Ml lElul
Define standard heat of Formation with equation.
welsd dle ully sledaetell Yot WA cauvall 2l
Find out the Molecular Weight of Alz (SOs)3

W

Al (SO4)3¢] HIARYAR dse 2.

Calculate number of moles of 54 kg water.

wy (5arl wellett Hlete(l dven sl

State Dalton’s law and Amagat’s law.

stcaatoll Aol WMLctall [l cul.

Define standard heat of reaction with equation.

w@elsd dle uly dAsaletoll Yot WA cauvan 2.
Define : (1) Complete Combustion, (2} Partial Combustion
calLuRll UL (1) AYEL €6et, () AilAs €80t
Define : (1) heat Capacity, (2) Specific heat

=R NI IR R7 B N VI

cudl Ul (1) Gu{lal s, (2) [@lEle Guu
10.  Define : (1) Excess reactant , (2)Limiting reactant
0. calluell Ul (1) AUEs ulsas, () HalRd ulBus

o

Q.2 (a})  Find out the freezing point and boiling point of water into ® C, °F, and K. 03
U () AR, 30t8le wal (cAotoll AsHul wello s10L (g wal Geselet 03
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OR
Derive Ideal gas law.

AU Yol Ran dRdl.

Explain Fundamental Quantities and Derived quantities with 3 examples of
each.

HOeA ARRA ual ARl ARAL 3 Gelgwl 2l Al

OR
Convert 294 grams per liter sulphuric acid in to Normality and Molarity.

ey AwH/(AeR uesydls Allse] AH@E wal AR 3uid?
53,

Calculate the mass of K:COs3 required in grams to prepare 1500 ml aqueous
(1) 0.5 Normal solution, (2) 0.7 Molar solution, if the density of solution is
1.12 gm/ce

oo Ml wella (1) o olle alall, () 0.9 HIER aldl tellael

HIZ 233l KoCOs of €0 AUHHL Al atagell totel 1.0 U/l

8.

OR
Prove that Mole % = Pressure %

Alld 53 3 e = sollel %
A gas mixture has SO2= 27.2%, 0:=20.2 % and rest N2 by mole. Find

average molecular weight and density of mixture at 473 K and 304 Kpa
pressure.

clge] (8L 9.2 HE% SOz, 0.2 HlA% O; wal wiflell HA% N»
QAL D.¥93 3ot AluHlel Asl 30%¥ [Bellurse cold alalledl

URRALA AUQJGUR Wl Yotdl 2t

OR
Calculate the gross and net calorific values of the natural gas at 298 K having
the following molar composition:
CHs : 89.4%, C2Hs : 5%, C3Hs : 1.9%, n-CsHio: 1%, CO2 : 0.7% and N2 : 2%
Data:

Component GCV, kJ/mol NCV, k¥/mol
CH; 890.65 802.62

C:Hg 1560.69 1428.64
C3Hs 2219.17 2043,11
C4Hio 2877.40 2657.32

Specific volume at 298 K and 101.3 kpa = 24.465 m*/kmol.
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(5) R¢c¢ 5 dturial o{lA yrdle] Wl sltlloflaet wrladl secdl awysll o¥%
oA el e §lElot degl .
CH4 : €€¢.¥%, CoHg * W%, CaHs : 1.6%, n-CsHio : 1%, CO2 : 0.9% el N;
1%
UUA (Buet:
U5 du Gl deyy, [sle  dldlol  dey,
Belloget/Hlet Belloget /1l
CHs ¢€0.5U C0R.5R
C:Hs LU50.5¢ 1¥2¢.5%
CsHs R4¢.49 20%3.44
CaHio € 93.¥0 SU9.33
R¢C ¥ cdlutlel sl 104.3 Bellurse eoud gedl arys] QRN s¢
= ¥.¥s5u I /Blrle
Q.3 {a) A tray dryer is fed with 1000 kg of wet orthonitroaniline containing 10% 03
water. The dried product contains 99.5% orthonitroaniline and rest water.
Find the amount of water removed in the dryer.
yal.3 () 10% uell wddl 1000 (3o WalousAellcllotal 2 slaML 03

slivteltil ad B, glat YAl dlsseul ceu % wlalsusR{lcllet

sl olsle] well 8. slauidll g2 adl wellell waw k.

OR
{a) How many kilograms of potassium nitrate will crystallize from 100 kg of 03
solution saturated at 333 K if it is cooled to 273 K. The solubility of
potassium nitrate at 333 K is 110 kg and at 273 K is 13 kg/ 100 kg of water,
Assume no evaporation during crystallization process.

(@) 333 5 cllUMHlol URell 100 (30l Adrc slclllol %l 293 5 clluMisl 65 03
sellil WA dl declt (Bon wegllan susgesil s Had? 333 3
Atvtal Wi2ellam ausgesl 100 (Ba wellHi et 110 (Bau el
203 5 diuntel W2ellan susgesl 100 Bow wellHi steaidl 13 Ban
8. wsdls:we(l usal eieue sl8 wiwdletaotell uBau uadl o,

(b) Explain Yield and Selectivity with equation. 03
(@) les wal AAs 2l Yot wd umendl. 03
OR

(b) A coke is known to contain 90% carbon and 10% non-combustible ash (by 03
weight). How many moles of oxygen are theoretically required to bum 100 kg
of coke completely?

(W) SlsHl c0% solol Al 0% £6ol oll U AZ A 2AvL(clel YHIE) 03
8. 100 (3o slsal Ayl {ld uoouaan He dlaldlsell decu Hla
U EAset B2

3/5

http://www.gujaratstudy.com



http://www.gujaratstudy.com

Q.4

Ui ¥

{c)

(%)

{(c)

(%)

(d)

(s)

(d)

(s)

(a)

(A)

(a)

(A1)

A sample of groundnut seeds contains 45% oil, 45% solids and rest moisture
is fed to expeller. The resultant cake contains 80% solids, 5%oil and rest
moisture. Find the percentage recovery of oil.

¥U% e, ¥U% ol el oltslell A wladl Hotsollew ollansll As
ololl ARUAR HL HlsAaHl wd 8, el s  co% dol, u%
At wel wLslel dloy YRd B, detell % Asadl il

OR
In a textile mill, a double effect evaporator concentrates weak liguor
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.

As et Hla u, As sud 8352 sAURe: ¥z  skéls At
YRl HE aldBle) Uy slREls AL wRAdAdl aarl Yl Als 52

8. 100 Slau $ls =2 deal wellg cumfletast 53¢ ud A oLl

An aqueous solution of 10% Ethanol is distilled. The distillate stream is 10%
of feed and contains 60% Ethanol. Calculate flow rate and composition of
bottom stream.

10% 8ol wRlddl ¥llal alclle] FRigst sand wwd B,
WYl HAdl Auer Slsell 107 B2l D Wal A s0% Baallel YA D.

Al Hadl Auzall ddaiell £2 dal sladloflaet sl

OR
Calculate the standard heat of reaction at 298 K of the following reaction:
Na,CO, + Fe,0, 6 — Na,0.Fe,0, +CO

3(s) 39(s3

Data for standard heat of reaction at 25 °C :
NaxCO03=-1130.68, Fe:03=-8143, NaxO.FeO3=-1412.2, CO2 =-393.51

3ty g

Re¢ 5 dlurlal A ylsaue(l eiss dle alls RAsalet oLell.
Na,CO + Fe O —> Na,0.Fe

3(s) 7 39¢(s)

zozm + Cozcg:
24 AERAAA druHla @isé dle wls RAsaleteu 32t
Na2CO: = -4430.6¢, Fe:03 = -€1%.3, Na20.FeOs = -1¥12.2,

CO2=-3€3.U1

In production of sulphur trioxide, 100 kmol of SO; and 200 kmol of O are
fed to a reactor. The product stream is found to contain 80 kmol SOs. Find the
percent conversion of SO».

UCER BULBUBSel Geulest H2 100 BlHld SO, el 200
Bl 0, As (RAszanl olivtcuHl wd BUlsse WUl ¢o

Belile SO, 8. SO: el 3uldRell 25 aLel.

OR
Define latent heat of fusion, latent heat of sublimation and latent heat of

vaporization.

A2 §le s woel, Aot &l2 2ls UscllAaat U Aoz gl uls
URLS R eletoll cautvall wdl.
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Q.5

Ui u

(b)

(o)

(b)

(o)

(c)

(8)

(a)

()

(b)

(o)

(c)
(8)

(d)
(s)

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.

Al RISl suselast 2u BellHlel/sclsell €3 dd B._uy
AR HER w33 esglaets(l wlsslaliddls ol AUl Secl (8au

wHAae] Geuteot uy d k.

OR
Chlorine gas is manufactured from NaCl by following reaction
2NaCl + 2H20 — 2NaOH + Clx(g) + Ha2(g)
If 50 kg of NaCl reacts with 10 kg H20, find (1) Limiting reactant (2)
Composition of final product if the reaction is 60% complete.

NaC1HLl sclldlet I (1Al usauell olal 8.
2NaCl + 2H20 — 2NaOH + Cla(g) + Ha(g)
ol W0 (591 NaCl 10 (3o H20 WA ylsau 52 Al (1) Halltd ulsas

e, (2) ol usaw sox yul us &8 dl sisetd Ylsses] slllofluet
allell.

Heat capacity data for gaseous SOz is given by the following equation

CP, = 43.458 +10.634%10°T-(5.945%10°/T?).

Calculate the heat needed to raise the temperature of 1 kmol pure sulfar
dioxide from 300 K TO 1000 K.

SO, cty M2 dle 3UAReu 32t o{lAou Yorell e 8.
C% = 43.458 +10.634%10°T-(5.945%10%/T?).
1 Bl gt SO of cdludiet 300 3 &l 1000 3 atral W2

Al §le il

Define following

(1) Theoritical oxygen (2) Theoritical air (3) Excess air (4) calorific value

o{lAotiell ceuaal 2l (VERRAZLEsE 20EAwet, () Q=03 sA

AR, (3) AsAA AR, (¥) 335 Ay

The gross heating value of gaseous propane at 298 K is 2219.71 kJ/kmol.
Calculate its net heating value. Take latent heat of water vapor 2442 .5k}/kg

ec 3ot dluial Ullet ayell ol &ldlol derp 2R1¢.01
Belloget /BAldld 8, dl del e dlélot dey altl. wellew duzell

Aade dle ¥¥.u Belge/Bou dl
Give the importance of material balance in chemical industry.
3Mset Galowi HAl3lad AdUe] Heeel L.

Short note on Recycle operation and Bypass operation.
Ratase el ol URAeL UR &5 ol cull.

EEE S EEEEESELS
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