Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - VI « EXAMINATION - WINTER 2017

Subject Code: 3360503 Date: 14-11 - 2017
Subject Name: Chemical Reaction Engineering
Time: 02:30 PM TO 05:00 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 only simple calculator is permitted in Mathematics.

English version is authentic.
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Q.1 Answer any seven out of ten. €20l SlEUBRL Ulctotl scllol AU,
Define Rate of Reaction

22 Alg IAsaet ofl catvaul dul.

Define Order of Reaction

UL g As2tet ol calval Al

Write the Rate equation for a reaction A + B - C with respect to A.
yslas A oll U YSIALA +B > C of 22 of Yol AL,
Define molecularity of a reaction.

Ylsalell NAsYARE] ofl catvail dwl.

Write Arrhenius Law and state all the terms

WERAUA oll M AVl Ual €25 UEL AU

Define Activation Energy

A2 At ANt ofl caval dvll.

Define Space time

A 2leH ofl calval cdul.

Define Half Life

sles Ales ofl calval dwl,

Draw a figure of fixed bed reactor

Bsus As AAseR ol wugld €A

Draw a figure of semi batch reactor

A A AseR ol gl Rl

Q.2 (@  Explain the classification of Chemical Reaction
YR () Riuaels ulsale aollsel Axestal.

OR
(@) Differentiate: Elementary and Non Elementary reaction

) AR Ual ollot — ANz YUlsll otl dslald vl

(b)  Explain the temperature dependency using Arrhenius Law.

()  WRE(aAYU ol (A ol BUuAL 53 temperature dependency UMl
OR
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Explain the significance of Activation Energy
AsdlAaot Gololl UsClcdcll AN

If the concentration of reactant increase by two time the rate of reaction
doubles. What is the order of reaction?

ol USaso(l dacl otHell sRaltHl AA A Ylsul ol 32 URL (HBNL ULl

8. el ylsaual 2082 9 622

OR
The pyrolysis of ethane proceeds with an activation energy of 75 Kcal. How
fast the ethane decomposes at 650°C then at 500°C?

8ol of WA 75 Keal wedl AsdlAast Gxl &l won adl 8.

500°C $cll 650°CW 8ot 32¢f wcel (Audle u?
Write the expression of rate law on various basis.
o€l o€l Il 2 ol [AAM oll Y2 AW

OR
Explain the variables affecting rate of reaction.

Y(Bal oll 32 A WA sl UR GO uHeA.

The half life period of certain first order is 2.5 x 10° seconds. How long will
it take for ¥ of the reactant to be left behind in the reactor?

S8 AlssU s SR UlSalell 6ls GBS 2.5x 108 A5S V. L Ulsal 1L

AL Al Ulsausal . el oll AUSH AUl Sl AH2A AIAL?

OR
The half life period of certain first order is 350 seconds. Calculate its rate
constant in minutes.

Sl AlssU s WER UlBallell 8ls clss 350 ASS B Aoll HIZ W

vALNLs Hlolle HL 0kl

For zero order reaction prove that rate of reaction is independent of the
concentration of reactants.

9ol SR Ylsal M2 Aol 5A ¥ Ulsauel 2 yBas ol Uisdl GUR

BLULR AMA ol

OR
Derive the relation of concentration and conversion for constant volume
batch system.

AN 5€ ofl AU YUl U2 Ulscl el 3UidWL oll Aoltl ARl
Derive the rate equation of unimolecular irreversible type first order reaction.

Unimolecular irreversible (3¢ 3082 ylsal M2 2] Yo dlRall.

OR
List the differential methods for analyzing kinetic data and write the steps for
finding order of reaction.

sloAes dal lucl Hizoll differential methods oll A€l AUl A yls2uL

oll ASR AUcll HIoll dArsSI AU

From the following data find the value of rate constant for the first order
decomposition of hydrogen peroxide by graphical method.
Time (min) 0 10 20 30 40
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Concentration(ml/L) 25 20 15 12 10
Graphical method ol AR slBJYel WRAUBSe] se B8R [Queat oA

A HELA ot 2R 20K,

Time (min) 0 10 20 30 40
Concentration(ml/L) 25 20 15 12 10
OR

For a first order reaction show that the time required for 75% conversion is
doubled the time required for 50% conversion.

518 ¢ A8 ylsau 12 Aolld $A 3 50% 3UldR0L 5l 75% 3uid0l
scll HIS olHRL UHAU AL B.

Write a shot note on slurry reactor.
W3] As2R BUR &5 ollu cudl.

OR
Write a short note on Trickle bed reactor.

s As IAs2 GUR &5 ol AV,

Explain the construction, working, advantaged and disadvantages of batch
reactor with figure.

UglA s AU AseRall olollate, s12], SRAUEIRA ol ARFRAERA

A&,

OR
In an isothermal batch reactor 70% of reactant A is converted in 13 minutes as
per first order Kinetics. Find the space time and space velocity needed to effect
this conversion in a mixed flow reactor.

VAN AlUHLet YRl AU IAs2R H uBas A A 528 SR sl8adlsy
YU 70% 3Uldld adl 13 Hlolle cdl B. ol 2 yslaw Hlsus scll
RS2 Hl ARL Al Aol HI2 AU ARGl wal 20 2l8H L.

Derive the general performance equation of mixed flow reactor and also same
for constant density system with first order kinetics.

lsts sl Alser HIZ of URSMHAU of Yo Rl Aol WA U $E
U sl8AeSU HI constant density system of Y2 UBL dRLcl.

Explain continuous fluidized bed reactor.

Continuous fluidized bed reactor A-estal.

Derive the general performance equation of steady state Batch reactor.
Rl ®e AU AAseR U2 of URSHU of Yot Rl

Write a shot note on tubular reactors.

Yo AR FAseR BUR &5 ol cul.

Differentiate Holding time and Space time for flow reactors.

sAl AlseR U2 BlESol Al el RV 2A8H oll dsleld v,
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