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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER -6 (NEW)- EXAMINATION -WINTER-2022

Subject Code: 3360503

Subject Name: Chemical Reaction Engineering

Time: 02:30 PM TO 05:00 PM
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Attempt all questions.
Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.

English version is authentic.
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Answer any seven out of ten. £zl SISUBL ALl oralot 2411,
Write rate law equation and explain each term.

22 Al < AHls20 Quil 204 225 2ot YHMAL

Define molecularity and order of reaction.

URHUAAL DAl [RBA52eAAL 5HA ALUALLAA 53,

Give two units of rate of reaction.
(2245914, £2L 64 BISHL BALUL.

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

22 slexzez 2124 47 ol sudl [Ruisud W2 dd 254 quil,

Define Half life of reaction and state how it depends on concentration?
(R21524AL 21 DA A 530 24 o7BUAL S d Aigdl UR 54l Zld 2uER Av
€97

List out methods used for kinetic data analysis.

51925 321 HAllAfRiu w2 qurldl ugalaziidl 2Ll oAl

List out applications of semi batch reactor.

218, 612 [25221 GUALAL A1EL o1-1Al.

Write down characteristics of first order reaction.

22 22l uldlsaiedl Ratsaqadl aalbsdi quil,

Draw figures of different types of fixed bed reactor arrangements.
(Alaa usl (552 olg 1522 gzl 15[l 2izl,

Define space time and space velocity.
IG5 UHA Bl 249519 A2 ALUALRAA, 530,

Explain reversible and irreversible reaction with example.

2afAoie vid Hea@oia ddl ulalsu Gelgriel wE dxmdl.
OR

Explain various forms of rate of reaction and their relation.

22 25 Ruisad-l (4[5 293Ul 24 dHl 608 AHMAl.

Give classification of reaction based on order of reaction with example.
(Rolsa1 Al 544l 2012 Ul Qdils2010 Galgzol U1 241U

OR

Give relation between rate of formation and disappearance of three components of

given reactions.
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1. 2NO;2 + %2 O = N2Os
2.502+ % 02 = S03
U (2205804l 20 Y25l [AH10L 22 A 2494 2AAL AL U0 2UL.
1. 2NO2 + %2 O2 = N2Os
2. 502+ % 02 = SO3
Define half life time. Derive equation for half life time for nth order reaction.
28 A UHA 2AUALA 520 nHl 53 ulalsan W2 2180 a4 qHa Hi wHlse
Hadl,
OR
Give difference between Elementary and non elementary reactions.
V[AHZ]L 2 Al i[AHZ] RBisUA AL 422 dslAd 2l

Give plot of In K vs 1/T and mention the slope.
In K vs /T <l well2 241Ul A< &1L Ged vt 53,

OR
Give order of reaction and write rate law for following reactions
1.%2A+B=R+%S, Elementary reaction
2. A+ 2B =2R, Non elementary
21152 2415 RuAsuA 2 dladl ulalsuzi vz 22 al @i,
1.%2A+B=R+%S, Elementary reaction
2. A+ 2B = 2R, Non elementary

Explain temperature dependency of rate constant from Arrhenius law.
RGAAU dl Higdl 22 slerzeedl diunid [Acidl dxmal,

OR
At 500 K the rate of bimolecular reaction is ten times than the rate of 400 K. Find
the activation energy of this reaction from Arrhenius’ law.

500 K Uz 6lAHIAAER (29158 AL £2 400 K <L £2 521 234 IBLL 69, 2[4l

(rmmiel i uldlsaedl ulsaszo Glot s,
On doubling the concentration of reactant rate of reaction triples. Find out order
of reaction.

(Rots2<2 22l AUigl otHEll s2a1 Uz Roisee 2L LBl R2AsUAAL 2UER 2iHl.
OR

Rate of reaction is -rA = 0.005 CA? Mol cm™ min™. If concentration is expressed
in mol/lit and time in hour, What is the value and unit of rate constant.

lAlsan £2 -ra = 0.005 CAZ mol cm® (M2 &9, oxl Aigdl Hid/ (@22 vid selsHi UHA
EANAAIHL 219, dl 22 Slerzead 4t i 254 9 89,

Explain construction and working of Bubble column reactor.

olo1d, SIAH, (21522 o5 A 513 AHMAlL

OR
Explain differential method of analysis of reaction kinetics.

Rotsa siddlesal < [Aedupdl Rslama ugtld aumal.

Derive general equation for performance of steady state CSTR.
CSTR L uslfied HI2 AL 14ls0 Hadl,
OR

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

Slezzez A, [Ro1523 HIZ [H22HAL 58 £oUBL 2Ad 825l 24125 2ol 4221 2008
Hadl,

Derive integrated rate equation for zero order reaction.

Al 2R [Rotsaq HI2 dslad 22 w4lsze qadl,

2/3

03

04
oY

04
oY

04
oY

04

oY

03
03

03

03

03

03

03

03

04
oY

04
oY

04
oY

04

oY

03
03



Q5

a4, u

(a)
(21)
(b)

()

(b)
(1)
(©)
()
(a)

(»1)

(b)
(1)
(©)
()
(d)
(4)

OR
Give difference between integral and differential method.
Heelad vid [s2fAma ughla 422l dsiad 24,
Derive integrated rate equation for unimolecular first order reaction in terms of
conversion and also find half life time.
ylanicsyaz sz 208l ulalu w2 Aigdl Hiz As(dd 22 u4lse Hadl vid 219
)AL UHA UBL 2UIHL.

OR

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

532 DR RoisUA A -----> B Al 218 29 41210001 10 [Ml42 9. 80 [Hlaz usfl A <L

$2dl 251 ollsl 26 89?2
Explain batch reactor in detail. Write down its advantages, disadvantages and
applications.

012, [Ro1523 (AR UHMAL dell $14EL, O1R51AEL 2 w[Les9 QUi

In an isothermal batch rector the conversion of a liquid reactant A is 70% in 13
minutes. Find the space time and space velocity necessary to effect this conversion
in a plug flow reactor and in a mixed flow reactor. Consider first order kinetics

DAl 012 252241 UAldl [Rots2<2 A o 3uidzil 13 [Mlaz4i 70% 9. vetol sall Ruise:
2 (M2 56l (22152241 1L 3UldREA D1UR 5391 HIZ 673<] 66041 AUHA il 249512 49
gL 522 UL 5ISAZL5U, 2ALAUL dl.

Explain slurry reactor.

243l Ris2z Al

Differentiate: Fixed bed and Fluid bed type reactors.
Aslad 520 [ 618 24 5458 618 UsIzAL [221522,

Write difference between holding time and space time.
SUELL 21594 Bied 2UY 2100 A2l dglad v,
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