Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - VI « EXAMINATION - SUMMER- 2017

Subject Code: 3360503 Date:11-05- 2017
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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Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ellol WML,
Define rate of chemical reaction

AURUMALs YSalell €06{l catvaul 1.

What is rate constant? Write its unit

AUAM s Ylsaulell euANs A2A 9?7 Aol AsH AU
Define molecularity.

HAsYARElell catvaul .

How we can obtain kinetic data?

sleadls el Ul 3<l dla Al wasla?

Define constant volume batch reactor with example.

VAN 5€ (RAseR06{l caulvall BelgL AL M.

Draw plot of InK vs 1/T and mention the slope.

INK vs 1/T oll AAW ER A Aol alotell (BHct cul.

Give one example of endothermic and exothermic reaction.
GUHLIENMS M G3HIAUS AURAM S YlsaAAl As As GelsWL

AL,

List out applications of semi batch reactor.

Al AU RAs2Rell GUAN AU

Define Half life of reaction. .

AULRUALSs Ysaell sl Alesgoll catvaul 1.
10.  List out applications of CSTR.

0. CSTR il GUaoll cAwl.

G N WO Lo XA WL AN P

© O o

Q

Q.2 (@  Give difference between elementary and non-elementary reactions.

yal.?2 () A@Anedl ualdls ulsal ua oot AAN3 pA@s ulsau

ARl dsleld Ul

OR
(@) Differentiate single and multiple reactions.

@) o Aua@s yEal ua HAElUA AAARS YAl A dstald
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Explain the types of reaction based on molecularity.
AUAM s Ysaule NAARSl vuuR aollswl 3.

OR
Explain reversible and irreversible reaction with example.

Rafod A 8RR AU2AQs YEuA GeleRl WA UHXA.
Derive general equation for performance of ideal batch reactor.
AU RUs2 UIRe] WolRA URSRMUU Y2l R,

OR
Explain various forms of rate of reaction and their relation.

AARAMA s YEaletl €01l (QQY 3W A AMotl Aol UM
From Arrhenius' Law derive: In(K2/K1) = (E/R){1/T1 - 1/T2}
RS2l Rt Ul  In(K2/K1) = (E/R)1/T1 — 1/T2}

dlRall

OR
The rate constants of a certain reaction are 1.6 x107 and 1.625x10%(s)-1 at
10°C and 30 °C respectively. Calculate the activation energy.

A5 AlssA A5 € AUUALS 10 °A A 30 °A AUHLA Aojs
.5 X 107 AUAL.5U X 103" 8. dl Aol (Baunlldt 2l 0.

Rate constant of a zero order reaction is 0.2 mol/lit hr . What will be the
initial concentration of the reactant if after half an hour its concentration is
0.05 mol/lit.

yur 8 ysal e sl £ wpNLs 0.2 A/ (A2 sAls
8. ol AUsUL sclls Ul YlBause] sleRigalel 0.0u et/ (A2 &l Al
doj 23ulldo] SloRiget 52 &l AS?

OR
Derive relation of concentration and conversion of reactant for constant
volume batch reacting system.

VAN 5 RASZL Yzl M2 UlBasell sledigelel Wl sotcdiet

ARell Aot Hda] YA Rl
Explain space velocity reaction.
AULRUALSs YSau0 Aatsiall Aol UHsA..

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

. — > B yux 38R yulsal 12wt ysal e 10 Alke 8.Al

¢0 A2 ugl AN B A ot sl oWl
Give difference between integral and differential method.

8l2old wal (S20aAA NS A dslclc WU,
OR
Derive integrated rate equation for uni molecular first order reaction.

YANASYAR Yaur w8 RAsaol MR 8IS 22 of YA R

Consider gas phase reaction 2A ----- > R + 2S with unknown kinetics. A
2/3

03
03

03
03

04
(0} 1

04
(0} 1

04
(0} 1

04

0¥

03

03

03

03

03
03

03

03

04
0¥

04
(0] 1

04



Q4

U ¥

Q.5
e

(S)

(d)
(s)

(a)

(W)

(a)
()
(b)
(A1)

(b)
(A1)

(©)
(8)

(a)
(A)
(b)
(¢)
(©)
(8)
(d)
(s)

space velocity of 1 (min) " is require to achieve 90% conversion of A in a
plug flow reactor. Find the corresponding space time and holding time of
fluid in this reactor.

w2 sloARs cloll AU ¥ YBal 2A >R +25 Dol sAl
RAseULA of co% satdaget Andal W 1(RRe)" wastall Aol

33| BD. Al Al RAlse2 12 uasiall AHAU Aol XL uHA 2L,

OR
Write down advantages and disadvantages of fluidized bed reactor.

$HBSIB8%s As RAUs2Rall clel U NS AW,

On doubling the concentration of reactant, rate of reaction triples. Find out
order of reaction.

YBasell diadl oHQl s2dl ulsausll €2 2L 2l waA B A

Y(Zauell 082 0.

OR
Explain holding time.

RICRERTTERLICE
Explain the importance of reaction engineering.
RAs2tet Wyellaulole] Hecel AH A

OR
Define activation energy and give its importance.

(Sauellet alaloll cavaul AU, Al Ag] Hecel AMsAl.

Explain construction and working of batch reactor in detail. Write down its
advantages and disadvantages.

A (FAMseR AUl AR sl WerdA (QrclRHL UMl Aol clet
U ARAIA AW

Explain construction and working fluidized bed reactor in detail.
sqBsI8ns As (RAserell AUl U sl utuld A
Derive general equation for performance of steady state CSTR.
wBwre Hlsascl Ruse HIRe] ¥olRe URSRMU Y2l Rl
Explain space time.

wasiell AHa AxeAl.

List out the variables affecting the rate of chemical reaction
AAUAQ s ysARNll €A WHUR URAHO $ctl AUll.

*khkkkkkhkkikhkkkik

3/3

021

04
(0} 1

03

03

03
03
04
(0} 1

04
(0} 1
07

09

04
(0} 1
04
(0} 1
03
03
03
03



