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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 3360503 Date: 25-11-2024
Subject Name: Chemical Reaction Engineering
Time: 02:30 PM TO 05:00 PM Total Marks: 70
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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.

Answer any seven out of ten. el S18URL Aldsil wclod W),

1. Define rate of chemical reaction.

1L 5Msa RS2 el €29 cUluALRId 521,

2. Write rate law equation and explain each term.

R 24l o YHlS dull uel €35 21ue yHdl.

3. Define molecularity and order of reaction.

3. URHIQLAL M R S5QUstell sHA UL 531,

4.  List applications of batch reactor.

¥, G RudseRetl GUALILlel ALE] oleticl.

5. Define space time.

U wdSIL AMA A uALRId SR,

6.  Define space velocity.

€. WASI AN cULALRI 52,

7. List methods used for kinetic data analysis.

9. sloeles Sel Aetlla Ay HI2 duldl uggduls(l Alel welldl.
8. Define Half life of reaction.

¢ RASAclell W Wdelal AR SR,

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

€. 2 Sleed Weq 97 U sHeil Ry 52l U1 dof w1 sH dud).
10.  Write disadvantages of fixed bed reactor.

. [55US AS A s2etl As1ULL Ll

(@)  Explain scope and importance of chemical reaction engineering.
d)  BHsa RusUA go¥ATlell WASI Wl HiScal YU,

OR
(@)  Give classification of reaction based on heat of reaction with example.

) Sle ¥ls RASAA ofl UIHR RASA of 4[5 GeleL A18) AN,

(b)  Give relation between rate of formation and disappearance of three components of
given reactions.
1. 2NO2 + % Oz = N20s
2.S02+ % 02 =S03

) WG RU5Astell AL el Slotl [AHIRL €2 W WG Ul A1) Aoit HIY),
1. 2NO2 + % Oz = N20s
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2.S02+ % 02 =S03

OR
Compare elementary and non elementary reactions.

W [AHeE] u ellel A [GHE] RS20 ol et 52,

Give order of reaction and write rate law for following reactions
1.%2A+B=R+%S, Elementary reaction
2. A+ 2B =2R, Non elementary
1SR 215 R 520t W oflAst] Ulc[5U124 HIR 22 @) duil,
1.%2A+B=R+%S, Elementary reaction
2. A+ 2B =2R, Non elementary
OR
Explain reversible and irreversible reaction with example.

Aadlud wa glaxrlud R 52U Gelsl 112 Y1),

Define half life time. Derive equation of half life time for nth order reaction.
Y 2ol AHY Ul [Rld 520, nHl sH Ul (5L HIR WSt Rydel HA HI2
Y15 Nl

OR
Write rate of reaction based on different bases.

22 ¥{1s RASUA A [afdy UsIR quil.

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

R¥)sese el Aigdl MUl 52al U RASAt WHBL ALY 8. R 5Ustell

1SR 20l
OR
Explain significance of activation energy.

U553 Bloxle] Hecd AHd).

What are the characteristics of ideal reactor?
162l R¥s4] (ANl g 82
OR
Explain integral method of analysis of reaction kinetics.
R 52U 518 (2501l o1l (AN Il ©2lAe Ueg[d Aud).

Derive general equation for performance of steady state PFR.

PFR il USTHo HI2 dlH I HH]Ss1 Aad).,

OR
The activation energy of a bimolecular reaction is about 9150 cal/mol at 400K. How
much faster is this reaction takes place at 500 K than at 400 K?

WA SYER Uld(5ULe] A (54521 Glost 400K UR @221 9150 cal/mol 8.

A1 [R5l 400 K $cli 500 K UR 326l suedl ¢y 82
Explain construction and working of spray reactor.

W) RU 5220 wWitsIH wa s Yuextd).

OR
Compare integral and differential method.

go21Ad e (S5IR1ME Ueg[d deA] of] dell 52

Derive integrated rate equation for zero order reaction.
AR NS R s2Ued HI As(ad e M5 Hend),

OR
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Derive relation of concentration and conversion of reactant for constant volume
batch reacting system.
sloreed dlegH WY A 522 HIS Uigdl W wU[dR dRel] Aoiy qHxmd).

Derive integrated rate equation for unimolecular second order reaction in terms
of conversion and also fjnd half life time.
Y [AH1ASYER oiloma)Sedl Uldlsul Hi2 Aigdl Hie Aslad e A+l s

Hadl,

OR
Explain slurry reactor.
] RuAse? UM,

Explain fluidized bed reactor in detail.
§485163S AS RA52R4 (ddldd 1R Hudl.

Explain temperature dependency of rate constant from Arrhenius law.
W REAUY dl Uil 32 slereeedl diunlel (ARl -l

Draw trickle bed reactor and write its advantages.
(256 AS Ru52R €1 WA dell slUel dudl.

Explain molecularity and order of reaction.
UH QAL Wl [R¥5Ustell 5H AHx1d.

Write difference between holding time and space time.
SL[E59] 218H 1A WY 218H dAed] dsldd qudl,
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