Seat No.:

DIPLOMA ENGINEERING - SEMESTER -6 (NEW) * EXAMINATION - SUMMER - 2021

Subject Code: 3360503

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Date: 13-08-2021

Subject Name: Chemical Reaction Engineering

Time: 02:30 PM TO 05:00 PM

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 non-programmable scientific calculator is permitted.

English version is authentic.
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Total Marks: 70

Answer any seven out of ten. £2lH il S1&URL Aldell saled A

Given the reactionN2+3H>—2NH3z.What is the relation between the rate of
formation and disappearance of these three components?

N2+3H2—2NHaU 521 2004, €9 del uzgl 22 2is 512H2A 21 22 215 Ruviuleiu
SBLLHI2 Uil

State unit of ‘k’for nth order reaction and also derive its unit for second order
reaction.

N2 (a5 HI2 K Al DISH AWl i Ased 2182 HIZ isH AIRAL

Define :Space Time

U B FUY UMY

Define :Activation Energy
| Ul :[SA1eila Goa

Draw the graph of rate vs time for zero order and first order reaction.
gl Biel UAH 24152 U[5AL HIZ 22 [ 4HA AL 2udv 2l

Name the two terms the rate of reaction is dependent on.
WlAl5AL 22 U2 2UAURA 9 d 6L 92l Al 241U,

Define half life time. Write half life time equation for nth order reaction.
$1&5 2194 <Al AvAL AULN 2UE2 HIZ 15 21OH, o YA QUi

Define molecularity of reaction and mention different types of molecularity
of reaction

s ulsAL Al HIAREL1Z] AHMAL 21 HIAAZIZ] AL 21401 24600 U512
Bl

Define: Constant volume and Variable volume reactor

WAN 55 w1 AlAd 52 | AroAL 241Ul

State Arrhenius Equation and explain each term and give its unit
G [, (1 U520 i 225 20T UHISYAL il de] DIsH UL

At 650K the rate of bimolecular reaction is ten times the rate of 400K.Find
the Activation Energy of this reaction from Arrhenius Law

25 UOHIASAER [Ro152 <Al 22 650K 1 400K 52l 10 910U 4HIR £9.dL

LG (A2, [AuH uzel w5294 G 2libl
OR
Explain Exothermic and Endothermic reactions with examples
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Explain Scope and importance of Chemical Reaction Engineering
55 [Ro1a viloy[aadlol o 2510 vid Herd dHmdl

OR
Discuss the factors affecting rate of reaction.
susa ulsan uz v1u2 5241 ulRowol <l 20 521

Differentiate elementary reactions and non-elementary reactions
2dH2] il i — 2iqH2<] Ul5AL 422 dslad quil

OR
Explain the types of reaction based on molecularity
s ulsa v Aidsfalldl suai aollsi 521

Classify chemical reactions and explain in any one detail.
shsa ulsaL o aoflsze 521 24 5065 s Bzdized] sl

OR
Milk is pasteurized if it is heated to 63 ° C for 30 min , but if it heated to 74 °
C it only needs 15 s for the same results. Find the activation energy of the
sterilization process

oL 24 30 (M2 Hi2 63 O C wlcazt o1zH 2 89, dl d UR2ARIH%S 69, Uld, o4l d
74 0 C dlumld 94 24l 89, dl d AHId WROUHL HI2 554 15 Al o032 9.
2zaldRed ulsaldl wlsasel Gl ekl

Describe the general step wise procedure for kinetic data analysis by
differential method

[Alsaa weala @l s1adlzs 321 idaalula s2a1dl dsisiarR wisal aHmal.

OR
Derive equation for calculating Activation energy (E) by calculating rate
constants ki and k» at temperature Ty and Ta.

T 2t T2 AlUHLA 22 S22 k1 2 Ko [ Heeefl sis2lqad vidlsy difdi ¥

Al24l.

Describe the general step wise procedure for kinetic data analysis by integral
method

dAslad usrla @l s1aelzs 221 siadlala saidl deasiaiz ulsal aumal.

OR
Differentiate between integral method and differential method for kinetic data
analysis
Aslad usala 214 [Alsad yeasaor weald <l 422 dslad 24l

Differentiate: Series reaction and Parallel reactions.

dslad 2L (AR Ruisad dal udd [isaq
OR

Derive integrated rate equation for irreversible trimolecular type third order
reaction in terms of concentration.

23 21182 HI2 H[20R28 22 9598 dIRAL SlRe22Uel <Al 2A3Y HL
Derive integrated rate equation for nth order irreversible reaction.

2/3

03

03
03

03

04
oY

04
oY

04
oY

04

oY

03

03

03

03

03

03

03

03
04

oY

04

oY
04



Q4

U&A, Y

Q.5

4.y

(©)

(d)
(9

(@)
()

(@)
()
(b)
(%)

(b)
(")
(©

(%)
(@)

()
(b)
(%)
(©)
(%)
(d)
(9

nth 24132 SR(Au0a Ruisad 12 H2R28 22 4 A d 24l
OR
Mention the important points for reactor selection
[Ro1522 4 Uue 5291 HedAwdl HE AL 24U

Derive integrated rate equation for irreversible unimolecular type first order
reaction in terms of concentration and conversion.

4l HIE2 AR R(AUAAUARBNER AR BISUAN 128 (20122220 59U A5 AQ DD el AIRATUHL
AlRAL.

OR
State detailed Classification of reactors

[Rots2dd (QadaiR aoilsza suul
Differentiate: Fixed bed and Fluid bed type reactors.
dAglad UL (352 0lg vt 58421508 0lg UsIR [2ois2z,

OR
Derive the steady state performance equation for PFR.

(22 Radlol PFR Hi2d, uzsiHa < 4ot dIRl.

Derive relation between total pressure of system and partial pressure of
component for constant volume reactor

w01z 21522 WIZ URLLES] 54 olipl 2in tzse] WIS eollel 423l 28 dizdl.

Explain the construction, working and application of a multi phase type
SLURRY reactor with figure.

Hlezgorzisuzail Ruiszuizcdlungduidonissim, sHuAGUARIU A AHMAl.
Distinguish Space time & holding time.
219519 UHA, il SUELL UHA 929 dslad Qv

Explain Trickle bed reactor
2[25a o1g [Ru1522 YHMAL

Explain construction and working of fixed bed reactor in detail.
(5525 618 (25224l U2l 24 514 wEA[d AHAl,
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