Seat No.:

Subject Code: 3360503

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 6(NEW) « EXAMINATION — SUMMER 2018

Subject Name: Chemical Reaction Engineering

Time: 10:30 AM TO 01:00 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.
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Answer any seven out of ten. €22l SlEURL Ulclotl ol AU,

Define rate of chemical reaction

AULUMALs YSauletl £06{l catvaul 2.

What is rate constant? Write its unit for second order reaction.

sl e WANls  AW2A 9?7 Astiollet AR Ulsal HiRell

AUsHL ALl

Define molecularity and order of reaction.

NAYARIEl wal Ylsauletl 30l carval il

How we can obtain kinetic data?

sleadls 3t AUl 3l dla Al asla?

Write down characteristics of first order reaction.

yur 82 ysaell cla@sdrd dul.

Write down advantages and disadvantages of semi batch reactor.
A AU [RAseRell clell Bal NG AV,

Write differential Rate equation for N2 + 3H, = 2NH3

N2 +3H2 =2 NHs; M2 (35e0lact 22 85A2let M.

Define Half life of reaction.

AULRUOLS Ysaleoll 8ls cllsssoll catvall L.

List out applications of semi batch reactor.

Al AU RAls2Rell GUAN AV,

Give example of catalytic and non catalytic reaction.

$2lARS WA ollot 32lARSs AUAM S UsARNAL GELEWQL AW

Explain the types of reaction based on heat of reaction with examples
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OR
Explain importance of chemical reaction engineering
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$Msct RAsalat Woyollalole] Hecel UM
What is activation energy? Write its unit and its importance.
Baualld 2l M@ 9f? Aol WsH W Hecel AWML

OR
The rate constants of a certain reaction are 1.6 x10° and 1.625x10%(s)*? at
10°C and 30 °C respectively. Calculate the activation energy.

As AssU s €N WAANLS 10 A A 30 A UM WojsA
.5 X 107° AUAL.5U X 103 RA)" B. Al dell Ballet b 0.

Explain various forms of rate of reaction and their relation.
AARUMALS YBalell €06l [AAY 3U WA AHoll AAD AHA.

OR
List out the variables affecting the rate of chemical reaction

AAAQ s ysaRNll €A WAUR sl URH AWl
From Arrhenius' Law derive: In(K2/Ky) = (E/R){1/T1— 1/T2}
URS{l2AAl Rrulcdall GudL 531 In(K,/K,) = (E/R}1/T, — 1/T,}

dlRall

OR
A certain reaction has a rate given by —ra = 0.005 Ca?, mol / cm®min. If the
concentration is to be expressed in mol / lit and time in hours, what would be
the value and units of the rate constant?

As AAU2AQSs ylsaell €2- r, = 0.00u ¢ HWa/AH M.
Uadladl HA/(A2R Aol dHaA scllsHl AclHl wA A dHlsR0Let
e WRANLS ofl (BHA Aol AsH AL

The half life period of first order reaction A ----- > B is 10 min. what percent
of A remains after 80 min?

yud A8 ulsaul A ----- > B ol 6l§ Alss uHA 10 Ale B.Al ¢o

A2 olle Secll est A otsl 33\

OR
The rate of reaction at concentrations 0.15 mol/lit and 0.05 mol/lit are
2.7x10°% and 0.3x107 mol/(lit.min) what is the order of reaction?

0.94 Het/(@2R wad 0.0u Ae/(A2R AlsciA As AA2AQSs WELedl
£2 2.9 x107 Aal 0.3 x10° H/[@Ae+A(A2 ®. A ulsauell 282
.

Explain construction and working of Bubble column reactor
WA Sl RulseRell AUl el sl weud Qe ul uMestall.

OR
Write down advantages and disadvantages of fixed bed reactor.
(3su As RAseRell Alell Wal AN AW
Give difference between Elementary and non elementary reactions.
AAN23] RAs2Aat U ollot AANI RAs2Aot A cAsleld W,

OR
Give difference between single and multiple reactions.
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Roid Au2a@s Y ual HEAlUA AL s Bl A dsleld

AL
Derive integrated rate equation for unimolecular first order reaction.
Yol Ay yaur 48R yYlsal U2 8IS W] YA R,

OR
Derive integrated rate equation for bimolecular second order reaction.

WA oflon08R ylsal 1R 8lIes 2qf YA dlRAl

Explain holding time.
Aol AHA AHAA

OR
Explain reversible and irreversible reaction with example.

RBaud mal 8RaRlucd gAA2@s YBa0 GELEWQL U AHLAL.
Give difference between integral and differential method.
8ol Aol (35220lacd RaUS Aol dgleld AW

OR
Consider gas phase reaction 2A  ----- > R + 2S with unknown Kinetics. A
space velocity of 1 (min) * is require to achieve 70% conversion of A in a
plug flow reactor. Find the corresponding space time and holding time of
fluid in this reactor.

AL sisaAlRsu alofl A ¥ ulsaw 2A - > R + 2S 8.1l
sl RAseUL A of 90% sotdoet Anatal HR2 1(@M2) wastell
Aol %331 BD.Al Al Ruse H2 Adsiell dHA WA SlBoL wHA
lHl.

Explain batch reactor in detail. Write down its advantages, disadvantages and
applications.

AU RAseR Aol AR s Ut QactirHl M A, Aol Ul
Ul ARALIA AW

Explain construction and working of fixed bed reactor in detail.

(s Als RAseell AUl Wal 5121 Ur(d AMesdl,

Derive general equation for performance for ideal batch reactor

AU RUs2R HI2e] Wl URSRMU Y2 R,

Explain construction and working of plug flow reactor in detail.

1ol sAl RAseRell AUl Ul sl utrld [QrclRHL AHsA

Explain space time.
wasiall AL UHesAL
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