Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (OLD) — EXAMINATION — Summer-2024

Subject Code: 3360503 Date: 18-05-2024
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 non-programmable scientific calculator is permitted.

English version is authentic.
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Q.1 Answer any seven out of ten. £21Hie{l S1&UQL Uldsil Acled B[,

1.  Denote rate of reaction based on unit surface in fluid-fluid systems or based on
unit surface of solid in gas-solid systems:
L udlel-udlEl ulel AU 154 AULZ] UR MieRd wdl A4-H1[Es

[euu] tot qULletl 11812 Uld5ul €2 s2lid)

2.  State differential equation for SO2+1/2 O — SO3
R S0,+1/20,—S0sHL2 [As(@d W(sYL €2 of Y (U]
3. Mention the methods to obtain kinetic data.
3. Uldlsul e U M1HLRd 8 d A 2dla «llH A U)
4, State unit of “k” for first and second order reaction .
¥, 5 WIS Wl AseS IR Ul5UL “kl] W54 w4 U)
5. Draw plot of InK vs 1/T and mention the slope
U, InKvs 1/T ol A41QW €12 A dsfl 3lonsil (SHd du).
6. Define: Constant volume and Variable volume reactor
€ WYY 5¢ Aol Yldd s¢ ol vl w1l
7. Define half life time. Write half life time equation for first order reaction.
9. &les 21oH ofl culul] WUl ULH WIS HIS Sles 2L8H of Yo quil.
8. Define: holding time.
¢ QalE umy ol cllull ¥ [U)
9.  Define :Rate Equation
€.l U] ;32 yHlswl
10.  State Arrhenius Law.
.  WIE[AUY ol [AAH BIM).

Q.2 (@) Classify chemical reactions with appropriate examples
UL () RAAUULIS Ulsa1le 419y Gelewl AL 4[5 520

OR
(@ Discuss Scope and importance of Chemical Reaction Engineering

1) 3Msa RuIlel A (Aol of 11U WA Herd YHwd)

(b)  Explain various forms of rate of reaction expression
() 25 RUsA [Alday ey Hiqull
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OR
Discuss the factors affecting rate of reaction. ]
BHse UlsUL UR AUR sl URe «{l yul 520

Explain space time and space velocity with equations.
QA UHY 3l WAIU[c YA Ale yHd)

OR
Explain types of reactions based on order of reaction
RA1UMUS UlsUL 2 w152 o] w18R dd([52 530

The pyrolysis of ethane proceeds with an activation energy of about 75000
cal.How much faster is the decomposition at 500° C than at 450° C?

98iq] UlsAdl Ay Ul B (suL(21d Gl 75000 3A3) A18) . (Sslsle(let
5000 C 329, el ALl 4500 C &fl?

OR
Distinguish between elementary and non-elementary reactions

A Q23] we oflel — WqH27] WUl A d§ldd dwl

Discuss overall order of reaction from a series of rlalf-life experiments.
S1Es Ales WAL el w1y 1S UlsuL U2 AU 5
OR
Discuss concentration dependent term of ratre equation
Aigdl UR HIHLRd e AH5e1L ol uUl 5

Discuss significance of Activation gnergy
A (52991 Weiofell Hscdefl AAL 53
OR

Derive equation for calculating Activation energy (E) by calculating rate
constants k1 and k2 at temperature T1 and T2.

T1 el T2 dlUHlal 32 sluee k1 wa k2 (o Hegell A 521A91et et (%5

Lltd o] YA dIRdl.
Differentiate between integral method and differential method for kinetic data
analysis

Uslad uer(d w1 [dlsad Yeasel uerd(d <l a2 dslad w41l

OR

Derive integrated rate equation for nth order irreversible reaction.

nth SR BAR(A2A0E RUSAA HIZ2 (23325 32 o YA d 2d)

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

AN 5¢ QY RAZ[L UlsAl HIRZ Ul5ULSLell S22t el Seiciobet

ARl Yet) YI2s) Yot dlRdl.

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

s HARYER 8RR (AAME U IS <1l RASAA HIZ H[2I2S e
85d2lel Seldabel oll Y Y| dRd).

Discu§s features of Ideal reactors ]
U162l [R50 (AN M) «{luUl 52
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OR
State detailed Classification of reactors

RAseds] [dotddlR a5l vyl
Differentiate: Fixed bed and Fluid bed type reactors.
dslad WUl (555 AS wel §4YSIONS AS USR RuseR.

OR
Show that the decomposition of N2Os at 67 ° C is a first order reaction.
Calculate the value of the rate constant.

Data:
Time, min 0 1 2 3 4
C n2os,mol/l | 0.16  |0.113 0.08 0.056 0.040
Wdldl 3 N20s<] 67 0 CUR [deiest 2 way syl uld(sul 8. e2 ReUdlel Y&l
I3 SR
Sel:
Time, min 0 1 2 3 4
C n2os,mol/l | 0.16 | 0.113 0.08 0.056 0.040

Discuss in detail the performance equation for a batch reactor for constant
density reaction system.
Udd teldl Wldlsul [eH 1 AU Ru1seR Ul UMY o Y.

[QlddlR YUl 51
Mention the names of multi-phase reactors and explain any one in detail with
neat diagram

HEZ] 525 HI2 TSR ol ol lH 3 IU] Aol 518 WS [dad 1R8] yHosdl

A9 ¥1g(d A1
Explain construction and working of fixed bed reactor in detail.

(553 QS R 52300l UL 1 513 Yl [d dHosd).

Explain G-L-S reactor
G-L-S R¥522 Yuxdl

State the applications of Bubble column reactor and Spray reactor
2[Rsd s Ru 52 UMl
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