Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION - Winter-2025

Subject Code: 4360501 Date: 13-11-2025
Subject Name: Chemical Reaction Engineering
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks

Q.1 (a) Listfactors affecting rate of reaction. 03
Ul () Uldlsul e2e WAR 52dl URWs] A1 wsild). 03
(b) Show the scope and importance of chemical reaction engineering. 04
(@) AU Uldsul A= (A2 Rl 15121 WA Hecd td e, oY
(c) Classify Chemical Reactions. 07
(5) UAAMRLS Uld(5a134)s] a5 520, 09

OR

(c) At500 K, the rate of a bimolecular reaction is ten times the rate at 400 07
K. Solve to get the activation energy of this reaction from Arrhenius law.
(R=1.987cal/mol.k)

(5) 500 K U, ¢ yH1A5YER Uld[sUled] £2 400 K UR €2 5L eH AR B. 09
WREQNUY el [Auyus{]l Hee ol AUlsu5W Gl <l dA8IdI] 53,
(R=1.987cal/mol.k)

Q.2 (a) Define rate of chemical reaction. 03
usi2 () pAAAGCLS uldlsalell 4 cavallid s, 03

(b) Explain Biochemical Reactions. 04

) WIBMsE Uldlsa1) dHed). oY

(¢) Compare elementary and non-elementary reactions. 07

(5)  WlAMS W (oot-ui s uldlsuidlsl daell 52U 09

OR
Q.2 (a) Develop a relation of concentration and conversion of reactant for 03
constant volume batch reacting system.
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Udd AR Ay RU[521 [RRH HI2 Aigdl M R¥ sl
SeldRopel Aot (dsld),
Explain Molecularity and order of reaction.
HARYERE] W SR LS R¥1 5t UHox1d).
Illustrate temperature dependency of rate using Arrhenius law.
WREQUA el [dAuHefl GUALL 3 UldlsUlell eell dluHle
EICERIBRTIL 1R
Interpret the significance of activation energy.
AU5U5AA Glowl of Hecd Uuexdl,
Define Half life of reaction. How it depends on concentration?
U(d(5Ulell it B)dela cAVALRIA S, A Higdl U 3l 3 ALHR
AW 82
Make use of characteristics of ideal reactors to classify ideal reactors.
16l RUseReAl dletf@sdiziledl GuAldl 53] Alel RS2
a5 5.

OR
Outline a plot of of rate vs time for zero order and first order reaction.
Qe 5H ¥l Y sHo{l Uld(sul Hie €2 [d AHAsiL Wleei] 2Uuul
Woild),
List general stepwise procedure for Differential method of analysis.
[ss(rlud oIS wls AsilfalHy ol Rudien ulsulell el
stlcll,
Explain construction and working of Bubble column reactor.

Wd SlgH RA520] witsiH wal 1L yHod),
List applications of CSTR.

CSTR «{l AW 5Q1silo{] Y[ o{sildl.

Construct integrated rate equation for unimolecular first order reaction
in terms of conversion.

Y[Rl o Wojdefla Y(AHlasye ueay suefl uldlsul vie Asldd
&2 UH15Q ogel ),

Contrast Integral method and differential method of kinetic data
analysis.
sloa(2s 32l Well[@Ry ol g2lud wWa (5ser1ud Uegld «il
dsldd yuesdl.

OR
Explain Half life method for kinetic data analysis.

s1oa(2s 32l Wetl(GRAU HIR o] w1 Rdst Ueg[d Yuextdl.
Compare space time and holding time.

UGS AHY ¥ S1[E59] MYl ddsil 52,

Illustrate construction and working fluidized bed reactor in detail.

§YSIB%S QS R0l Wit siH e a5l of [AorddlR dilet 2.

What is space time and space velocity?
WS HHY 3o w5191 AL Q) B?
List advantages and disadvantages of fixed bed reactor.

(554 QS R¥IS5220ll SlUEL A A S IoL] ULE] Wetld),

Utilize material balance to get steady state performance equation for
Plug Flow Reactor.

H2131e AQeed]l Hegell R Re ol s6l A 522 o1l UslHey

o Yot dlRdl.
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OR
Develop general equation for performance for ideal batch reactor.

U 18(SUG QY F1A 522 ol UREIHY of Y dlRdl.
Relate total pressure of system and partial pressure of component for
constant volume reactor.

sloeed Al [Ru522 HIS [RURHoll §6 el W g sell HiloUs

o8l Hoiled 521,

An isothermal batch reactor the conversion of a liquid reactor A is 70%
in 13 min. Solve to get space time and space velocity in a mixed flow
reactor. Consider first order kinetics.

As wlsAlaHd QY RAse: udlsl RASe: A o wUidWL 13
(Me12Hi 70% 9. (ML Udls Ru1523H1 A ASIQL UHY 3 5121 A2l
Noddl 42 G356l UM sHell AldQLlsa elleiH] |,
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