Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (OLD) — EXAMINATION — Summer-2025

Subject Code: 3360503 Date: 14-05-2025
Subject Name: Chemical Reaction Engineering
Time: 10:30 AM TO 01:00 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.
Q.1 Answer any seven out of ten. £21H il S18URL Uldell o AU, 14
1.  Define: Activation Energy
1L el AL (suieilg Gost
2. Define molecularity and order of reaction.
2 RAURAMELS UlsL -1l HAYAZE] e 1SR YHosd)
3. Draw graphical representation for first order reaction
S Yo suell ulGuL U AL[556 24 1d €121
4, State unit of ‘k’for nth order reaction and also derive its unit for first order reaction.
¥, nthulS RAs2Ael HIR K oll W5 QUi wel U] w15 HIZ WM dlRdl
5. Powder coal burns faster than lump- why?
U SRQLMIL SldA L) UIGSRAelL H12L 2551 $cdl »SUL 408,
6. Define half life time. Write half life time equation for nth order reaction
€ &les 2loH ofl cUluAL WLt S HI S1Es 210U of YA qud).
7. Give example of exothermic and non-exothermic reaction
9. Gl 0N S AGIHL AUS UIU[QLS Ul5UL w]A GelSL AL AH1dl
8. List out applications of semi batch reactor.
¢ AHL AY 53205221 GUALI @ud],
9.  Avreaction has the stoichiometric equation A+2B—2R.What is the order of
reaction?
& uRGuwmi @R [sA1A (25 HH15WL A+2B—2R €14 8. Uld(5uledl $H Q]
82
10.  Give plot of InK vs 1/T and mention the slope.
Q0. InK [d. 1/T «ll W1AW €1 A A=l 3l e2lld.
Q.2 (@)  Explainthe importance of Chemical Reaction Engineering 03
ust.2 () 3Hsd Rl ¥ [ [cAuTdl of 261U Wl Herd uHodl 03
OR
(@) Differentiate elementary and Non elementary reaction 03
1)  NAHeT] W eflel - A A3 U5l 9 dsldd Ul 03
(b)  Explain catalytic and non-catalytic reactions with examples 03
(“) o3

GRS ual [Wel-GARS UldsUL) GeleLL 18 yHoxdl
13
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OR
The pyrolysis of ethane proceeds with an activation energy of about 75000 cal.How
much faster is the decomposition at 750°C than at 400°C

88olof UlA1{1Y 1A B (5uLlR1e Gl 75000 3A7 Ul

[ssrulAleilel 750° C 524 wael &9l 4000 C?
Explain the types of reaction based on number of phases involved with examples

GelSWAL UL USNIRAG] 2cleYof] Hu o] LER AUALU(RLS Uld(SU el
Us12] qHoxldl

OR
At 700K the rate of bimolecular reaction is ten times the rate of 350K.Find
the Activation Energy of this reaction from Arrhenius Law

A5 WIOHIA5YE R¥SUs1 o] 32 700K 2 350K 5l 10 AR ddR B.dl
&2 [Aun uefl A (52921t God 2014l
Classify chemical reactions and explain in any one detail.
3154 Ul5Ul o 41521 51w 510 A s [dctiRel] Aoy
OR

The rate constants of a certain reaction are 1.6x102 and 1.625x10%2, S at 10 °C and
30 °C. Calculate the activation energy

A s UldlsUlell €2 RS 1.6x10-3 2 1.625x102, S1 10 oC el 30 °C B.
Alsu50L Glotedl a1ld?] s

Describe the general step wise procedure for Kinetic data analysis by integral method
Uslad vea(d ol siaeles Sel AeAdlAld saledl duslair ulsul

{Hon1d).

OR
Derive integrated rate equation for irreversible trimolecular type second order
reaction in terms of concentration.

[gcild 2152 4l §[2AR25 32 85ALUet dIRA S1e2Uet oll 1Y U
State advantages and disadvantages of fixed bed reactor

(554 01S R¥152R¢1L SLUEL 3o A§1UEL YHId)

OR
Derive integrated rate equation for nth order irreversible reaction.

nth 3152 ©AR(AAME RV 52Ul HI2 H[2AI2S 32 oL YA  2cl)
Explain various forms of rate of reaction expression

32 315 RASQUA (Ady ey Hi qui)

OR
Explain: Temperature dependency of rate using Arrhenius law.

WRE[AAY oil [Rituld ol Hes @l 32+l 21U (SUSY] UHendl

Discuss Ideal reactors with sketches.
162l RVVs20(] 2Uoll uL5(d UlSd yHd).

OR
Derive Ca=Cao (1-Xa) for constant volume system.

Sle2e2 ey {lHeH IS CA=CAo (1-XA) dIRdl.
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The half -life period of a reaction of the first order is 240 seconds. Calculate
its rate constant in seconds and minutes.

UldlsuueH sHefl Uld(slel) 24E-29det YHUAL0) 240 ASeS B, ASS

uel (Mol eMi dell €2 RaURe] 2A-ld7] 521

OR
Explain the construction, working and application of a multi-phase type SLURRY
reactor with figure

Hleedos 2lou ] Rulsenrell w1gld vl witsiy, siH wa GUALN

AUlEd M.
Derive integrated rate equation for a second order reaction system in terms of half-
life.

- delof]l ¢(B2 Ases WIS RA 52Ut (e HIR s(ad e A0

Nod)
OR

Derive the integrated rate equation for a first order reaction system in terms of
conversion (XA)

PUIAREL (XA)el] [P 5238 wI1S RU52Uet [UeH HI2 As(Ed €2

U151 Aol
Explain Space time and holding time for different reactors

[alce Ru)522 HIS WASIL UHU W SL[ESL YHY YHex1cl

Show that the decomposition of N2Os at 70 ° C is a first order reaction.
Calculate the value of the rate constant.

Data:
Time,min 0 1 2 3 4
Cnzos/mol/l | 0.16 0.113 0.08 0.056 0.040

Wdldl 3 N2Os < 70 © C U [cagest ¥ ey dHedl €[5 (ddsal 8. €2 [Cedletl YaUeil

SIS ERN
Time,min 0 1 2 3 4
Cnzos/mol/l | 0.16 0.113 0.08 0.056 0.040

Explain difference between batch reactor and semi batch reactor

W] R3] 522 Ao AH] AY R¥)522 9] d§lad YHwldl)
Explain construction and working of fluidized bed reactor in detail.

5EYSI8S QS RAS23e(] U341 WA 512 yer[d AHmd)

Differentiate between integral method and differential method for kinetic data
analysis

Uslad yer(d 1a (clsed yeswl Ued(d «fl a2 dgldd 24l
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