Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -VI « EXAMINATION - WINTER 2015

Subject Code: 3360503 Date: 14/12/2015
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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic.
Q1 Answer any seven out of ten. 2l SlEURL AUlcdoll cllol AU, 14
L. Define : Rate of reaction
1. cuAlRd $A: 22wy RUsAst
2. Define: Molecularity
. AR 5A: NAsYALRE
3. Define: Rate constant
3. cuAlRd 52A: e sluzete
Define: Space time
¥,  cuAlRd sA: VA 2
5 Define: Space velocity
U cvdl@d 5 WA AR
6. What is Activation energy?
5. AsaswL Qs 9 B?
! What is Half life?
9. At sl 9 B?
8. Draw figures of different types of fixed bed reactor arrangements?
¢. (355 As RAseR cacal (AAY YsRell AUUR ElRAL?
9. Draw figure of Spray reactor.
¢c. AW RuAseR o gl €A
10.

Draw figure of Trickle bed reactor.

0. [Bscas RuseR ol 2usld €.l

Q2 (@) Explain importance of Chemical Reaction Engineering. 03

ys.? (W) 3RAsc Rulsalel AleBAauRole] Hecel uMestal. 03
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Explain rate of reaction on various basis.

QAL 2R UR ulABal €2 dHesAl.
Give classification of chemical reactions.

(QAu 2R U 22 2y RAsAet UM
OR
Discuss the factors affecting rate of reaction.

22 uls (RAs2Aet A WAR sl URoo0 UM

Differentiate: Elementary and Non elementary reactions.

dstald AW AAAR RS daul ollot- AAN(Z Rasalet
OR
Differentiate: Series reaction and Parallel reactions.

dslalct AUW: RR RAsAst el red RAs2at

Certain reaction has a rate given by -ra= 0.006 Ca? mol/cm®.min, if the
concentration is expressed in mol/lit and time in hours, what would be
the value and units of rate constant?

A5 RUsAL of 2 of YA-ra= 0.006 Ca2 molicm?.min B B Sleidatet et/

Al AHA SALs HL AR dlal dl 22 Slcdt [ (BHd da AsH oWl
OR

If the concentration of reactant increased two times the rate of reaction
triples. Find the reaction order (n).

ol RAsclct of slaiA2et A 1Y sl R 22 QL 2N & Al
us2let W3R (A (Buc 20,

Explain: Temperature dependency of rate using Arrhenius law.

UFRAU ol Retd ol Hee @ 22 (A 219 BUSR WAl
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.

400 K dlulal ol HASHR BA52Aet ofl A5zt et 9150
cal/mol 8. dl RAs2lal 500 K cluHlal decll a1 »sUl udl?

Derive equation for calculating Activation energy (E) by calculating rate
constants k, and k, at temperature T, and T,.

T1 Aol T2 cllUHLal 22 SlkéaU k1 ol k2 [ Heeell Als2AA Aot

ltlclle] Yot clRal.
OR
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The rate constants of a certain reaction are 1.6x10° and 1.625x107%,S™
at 10 °C and 30 °C. Calculate the activation energy.

10 oC and 30 oC cllUMlal, 518 RAs2Ael oll 2 slke2U 1.6x107 and
1.625x102, S 8. dl A(eAA Aai(F A,

Describe the general step wise procedure for kinetic data analysis by

integral method.

geald Rls ol siealRs 32l Aolclllu scllell dussar ulsau

sl
OR

The half life period for a certain first order reaction is 2.5x10° seconds.
How long will it take for 4 of the reactant to be left behind in the
reactor?

sl WER alell RAsaat U 6ls cAlBs 2.5x10° seconds & dll
RAs22 UL % B2l RAsee cltsl @ A HIZ 2l UHA AL

Derive integrated rate equation for irreversible unimolecular type first
order reaction and also derive the rate equation by half life method for
same.

Yl NAsYAR SRaARluct gl IR ol RAs2at W2 )RS 22

85A 2ol dlRdl.
OR
Derive integrated rate equation for irreversible bimolecular type second

order reaction in terms of conversion.
ol NARAR SRaARleA Ass W3R ol RuUlsatat M2 8)2A2s 22
85A2lel sl ol AU ML clRcll.

Give detailed classification of reactors.

[RAseRq] (Aotdalr aollswl wWl.
OR

Differentiate: Fixed bed and Fluid bed type reactors.

dstald AU (385 As Aal s¢f8s As Ysik RuAseR.

Explain the construction, working and application of Batch reactor with
figure including advantages and disadvantages.

AU RAseR ol gl WA oliusiH, st Aol GUALN daUl SlUEL

U JRIAEL U@ AU,
OR
Explain the construction, working and application of Semi batch reactor
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with figure including advantages and disadvantages.

ANAU RAs2 ol vugld WA oliusi, s Al GUAN
SlAEL A NGLAEL UG UM

Derive general equation for performance of steady state plug flow
reactor (PFR) and also the same for a constant density system with
first order reaction kinetics.

RAR RA(AHL vl scll RAseR (PFR) Al UBl 5l 38R staaldsu
U Slacdd SREA Rrer w2 ushiu 8sAglet dlRA.

Derive general equation for performance of steady state Batch reactor.
AU RAseR HIR wotkc S 85Aet lRA.

In an isothermal batch reactor 75 % of a reactant A is converted in 15
minutes as per first order kinetics. Find the space time and space
velocity needed to effect this conversion in a CSTR (mixed flow
reactor).

As BN AU RAseR ML 75% RAscdd A 15 BAlle . s
AR staualdsy Yool scd Ald B, Wl % WA CSTR (mixed flow
reactor) Ml &l HI2 A0 28U el VA AAR(ER 0.

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

U@ ¥ elsu w3l Ruser of agld WA oliusid, s v
GUAN Adc Ul

Decomposition of a gas is of second order when initial concentration of
gas is 5 x 10 mol/Iit, it is 40 % decomposed in 50 minutes. Calculate
the value of rate constant.

WS oA of Slsr(BAt ASS WER slaAAlASU Yol A 8, »UR
slARad szt 5 x 10* mol/lit ®. A™ 50 AlAe Hl 40 %
Bs1dlos e & A w2 slkée (@ Bud 0.
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