Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - 111 + 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,Cl =355 Al =27,S=32, K=39, Na =
23, Fe =56

NogakrownE

Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ol WML, 14
Convert (1) 1000 Watt into HP, (2) 10 lit into cm®

=

1. 3UldR 5A: (1) 1000 2] WAMLHL, (R) 10 [@A2re] AxllPui

N

Convert : 54.75 g/l HClej to molarity

3UdR A W¥.0U /(A2 HCle] MedElui
Define standard heat of Formation with equation.
wiss gle Ay glRActe(l Yo WA cauval WL
Find out the Molecular Weight of Alz (SO4)3

W w o

Al (SO4)3e] HASYAR Age 2.

Calculate number of moles of 54 kg water.

wy (3o wellett Actoll dval 0L

State Dalton’s law and Amagat’s law.

Slcaotoll Wl WHOILAoll [AAM v,

Define standard heat of reaction with equation.

wiss dle AUy AsAstoll Yot A vl .
Define : (1) Complete Combustion, (2) Partial Combustion
cqludl AUW: (1) AYQl €sot, () wills esat

Define : (1) heat Capacity, (2) Specific heat

© 0 PeN® Lo X

vl AW (1) Gl &, (R) (Qlle Gwt
10. Define: (1) Excess reactant, (2)Limiting reactant
0. Al AWL: (1) w@s ulsas, () Halled usas

o

Q.2 (@  Find out the freezing point and boiling point of water into ° C, °F, and K. 03
Y. () ARAY, 3Ret8le wal 3(cAototl WsHML WRlle] 61201 (Gg W Besctat 03
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OR
Derive Ideal gas law.

AULeA cAlyall A diRAl.

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

HAoA ARRA A dRAA ARRA 3 GelgL Ul AHAA

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

ey AM/(@eR Uesydls Alse] AHIA@ASl Wl WARZML 3uicR
53U

Calculate the mass of K.COs 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/cc

o0 Al el (1) 0.U AMA alall, () 0.9 HIAHR alalll oletlelell
U2 33| KoCOs3 of €0 oMMl MWl slaloll dotcl 1.4 A/

8.

OR
Prove that Mole % = Pressure %

AUAA $A ¥ A% = £GRL %
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.

cllfe] MBI 9.2 WE% SOz, 0.2 HE% 0, Wal clislall W% N,
YA B.¥93 3ol dAlUHlel Al 30¥% (SAWSAH ewld slallell

UAW AURIAUR AR Yotcll .

OR
Calculate the gross and net calorific values of the natural gas at 298 K having
the following molar composition:
CHys : 89.4%, CsHg : 5%, C3Hsg : 1.9%, n-C4H1o : 1%, CO> : 0.7% and N2 : 2%
Data:

Component GCV, kJ/mol NCV, kJ/mol
CH4 890.65 802.62

CaHe 1560.69 1428.64
CsHs 2219.17 2043.11
C4H1o 2877.40 2657.32

Specific volume at 298 K and 101.3 kpa = 24.465 m*/kmol.
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R¢C ¥ dlurlal oflA yHidlo] MR sAAet Uil gl alyell
MU A A2 eldlot Ay .,

CHa : ¢€.¥%, CoHg : U%, CsHs : 2.¢%, n-CaHio : 1%, CO, : 0.9% ol N>
1%

WA B

Ues MU eldlol Ay, [ eldlol Ay,
BAc/ A B/

CH4 ¢¢0.5Y COR.SR

CoHe QYs0.5¢ U¥C.5¥

CsHs R21¢.19 20%3.11

CsHa1o0 R¢VI.¥0 25U9.3R

R¢C ¥ clluMlel A 104.3 BAURsA eolld sedl alyq QR s¢
= ¥.¥su H /B

A tray dryer is fed with 1000 kg of wet orthonitroaniline containing 10%
water. The dried product contains 99.5% orthonitroaniline and rest water.
Find the amount of water removed in the dryer.

0% Ul wlddl 1000 (3l WAlAsAAAAAA 2 SlaARML
ollwclHl A 8. sl Al WsseHl ceu % AUl R Alet

ol olSle well 8. grauuidll g2 adl wellell 1t L.

OR
How many kilograms of potassium nitrate will crystallize from 100 kg of
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 3 cllUMlel URell 100 (33Ul At slalRlal %l 293 ¥ dluHlal 63
sRalHl AA A 3ecll (o Weellar otsgeatl s HnA? 333 ¥
AUl W2ellan stisszeoll 100 (3o WellHl alcdl 110 (3l Aa
203 ¥ UMl Wellan stsgesl 100 (5a1 wellHi atcadl 43 (a1
®. R 8ls20(l ulsan e32uet 818 ctsfletctatol ysar adl 9l

Explain Yield and Selectivity with equation.
dles ua AAsSE] ot WA Al

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

SIsHL ¢0y% slolat el 10 €8ot ol UY 2AZ Al Avi(cxetl YHIA)
8. 100 (3ol slsat AyLl A Acouaal e dlaadlscl deal e
U EAxat S BA?
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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% ACl, ¥U% ol Wl llfloell A% dRlclcll Hatsulloll oflatell As
olyoll AKRUAAR ML HsAclHl A B, uleudl 35  ¢o0% dot, U%
A A liSlall A YRA 8. Actell % Isadl 0

OR
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.

As s Hlad UL, As s 8352 saAUReR ¥y  Sldls  Asl
URlAcdl HE alaQle] U% SlEls ASL URAdl sl Yl Aig 52
8. 1200 slou gls 12 ¥ect wellg cusfletcst 529 ud A 2Ll

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.

0% 8Aolld URpcdl ¥l alalle] Peiedt s A 8. 2
WYl HAdl @ue glsel 10% Becl & U A 0% 8Aollct URAA B,

AU HOdl Auxall adcllell €2 dal S uet N

OR
Calculate the standard heat of reaction at 298 K of the following reaction:
Na,CO,,  +FeO, . — NaO.FeO, +CO

3(s) 239(s) 273(s) 2(9)
Data for standard heat of reaction at 25 °C :
Na,CO3 =-1130.68, Fe»,03=-814.3, NaxO.FeO3 =-1412.2, CO, = -393.51

ReC ¥ dAlUMLa AU Ysauell eisé éle ws RAsat dLal.

NaZCO3(S) + Fe2039(s) - NaZO.FEZO3(S) + COZ(g)
U ARAU dluHlal wiss dle wg RAsaustsll dal:
Na,CO3 = -1930.5¢,  Fe03 = -€1¥.3, Na,O.FeOs = -1¥2.2,

COz=-3€3.U1

In production of sulphur trioxide, 100 kmol of SO2 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 SOx.

UCER LB sUBSell Geulesl M2 100 (BANA SO, el 00
BAANA 0, As (RUseHL olivtctHl A B USsse WIHHL ¢o

(5 SO, 8. SO, oll 3UldRetl 25l d.l.

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

vaporization.

ARz 8le Ws Yrol, Aoz 8l s UsclNAst U Ao Sl WS
AURISPctoll catvaul AL,
45
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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.

A AA RIALAHL olg2loseat U BANA/S5CLSoll €2 cAd B.RUY
3ULAR M2 %33l slsqloasetoll WAssl2AALls HolLl Aol Secll ($au

Hl2le] Geuleot & A 20

OR
Chlorine gas is manufactured from NaCl by following reaction
2NaCl + 2H20 — 2NaOH + Clz(g) + H2(g)
If 50 kg of NaCl reacts with 10 kg H2O, find (1) Limiting reactant (2)
Composition of final product if the reaction is 60% complete.

NaClHiel scl3let A o(1Ae(l ulsauell o 8.
2NaCl + 2H20 — 2NaOH + Cl(g) + H2(q)
%l Wo (391l NaCl 10 (3o H20 WA ulsan s2 A (1) Halld ulsas

A, () % Ulsal s0% Yol 48 88 Al sleelcdt Ulsses] St
2.

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

C% = 43.458 +10.634*103T-(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, cly HI2 le 3UARetl 32t ol Aot Yol wde B.
CO = 43.458 +10.634*103T-(5.945%10%T?).
1 BAlld gt SO, of dlulet 300 ¥ &l 12000 ¥ dulRal M2

Aol sle el
Define following

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

ol Aotloll caval AW (V)R sA 2EA%, () QA3 sA

AR, (3) AsAU AR, (¥) 555 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 2442.5kJ/kg

Re¢ 3ot AUl Yot ctyell oD &ldlol Ay RR1c.01
BAYA/BAANA B, A Aol a2 &ldlot Acy el welletl Aurell

Ade dle ¥ ¥.u BAxa/ B A.
Give the importance of material balance in chemical industry.
3Rsct Gelowl H3l3lad A Heel AU

Short note on Recycle operation and Bypass operation.
RuAsA vl cllAWH BURAL UR &5 olltl AUl
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