Seat No.:

Subject Code: 3360503

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- VI EXAMINATION —Summer- 2019

Subject Name: Chemical Reaction Engineering

Time: 10:30 AM to 01:00 PM

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.
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Answer any seven out of ten. £2Higl SISURL ULl sxaALoL B

What is rate constant? Write its unit for different order reactions.

0L AYAS 9 97 dell o2l yel 2AE WAL HIZ AL 2isHL QUi
Define Half life of reaction. .

4100ELs U5 2L 615 @15 <l vl quil,

Define order of reaction

WEAL AL 24182 (| carvqL Ul

Define molecularity of reaction.

HidalZ] L ulsa <l v 24,

What is activation energy?

(sa19let G 9 €92

List out methods used for kinetic data analysis.

51594215 g121 il 5231 Hi2 GUARHE AL AL <l 212l otdldl.
What are the characteristics of ideal reactor?

w1edl Ruis23-1 GUALL AVl

Define catalytic reaction with its example.

szufalzs axeells ulsaidleaval sid Gelszil sl

List out applications of batch reactor.

012, Y2522 AL GUAIALAL 412 otqal.

What are the advantages of CSTR?
CSTR <l 51421 9 697

Explain importance of Chemical Reaction Engineering.
2420 2iseq e (alol 4 Hed aHmAl,

OR
Describe the variables affecting the rate of chemical reaction.
AALLELs U5ALAL £ A 2UAR 5241 ULl6A0UL ABAL

Write about elementary and non-elementary reactions.
VIR 2l Al AAelHZ] ulsa12il (A2 @i,

OR
Explain temperature dependency from Arrhenius equation.
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ALUHLA U DUALRA DULSAAA YA AHvAlL

Derive performance equation of ideal batch reactor.
2S84 01 L 21522 <Al USlRH A | U dlzdl,

OR
Derive integrated rate equation for unimolecular type first order reaction.
AlAMIARLE2 NAH 24182 UEAL HIZ < 21028 22 o Ut dirAl,
At 500 K, the rate of a bimolecular reaction is ten times the rate at 400 K. find
the activation energy of this reaction from Arrhenius law. (R=1.987cal/mol.k)
500 K <, olaHidsidz ulsa <l ald 400 K szdL e ael 9, sisdldu-d G
Arrhenius law G424l 14l ( R=1.987cal/mol.k).

OR
The rate constant of reaction are 1.6x10 and 1.625x107%(s)* at 10°C and
30°C. Calculate the activation energy. (R=1.987cal/mol.k)
5411 rate constant 10°C 1 30°C 42 1.6x107° and 1.625x10°%(s)™* 9. d~il
215219914 B, 9Lkl (R=1.987cal/mol.k)

Explain reversible and irreversible reaction with example.
Aadlond 21 Silazdlora ulsal vl Gels U2 AHmAl,

OR
Explain the term space time and space velocity.
w519l AHA 24 24951902 2[4 A4Al,

State advantages and disadvantages of fixed bed reactor.
(552 018 <121527 Ul $1A4EL DA<l AR5ALL AW,

OR
Draw a neat sketch of Slurry reactor with suitable nomenclature.
2az] <2522 il 29269 2U5(d s A2 2.

Establish the relationship between concentration and conversion for the
constant volume batch reactor.
YO 52 01 L1522 HIZ Sleted 22 Vel 5edobe, 42 Al ol
29|l

OR
Derive integrated rate equation for bimolecular type second order reaction.
GUAHIARAAR USIR <AL ol 24182 WAL HI2 $213028 22 o o d1zAL.

Describe construction and working of CSTR.
CSTR < 6{1261 vt sUPUsA (A qdlal.
OR
Decomposition of a gas is second order Kinetic. When the initial

concentration of a gas is 5x10“*mol/min, it is 40 % decomposed in 50 min.
calculate the value of rate constant.

A o (a2 21 oflon 51 <l U5A1 9. o1 A <l u3vt1d-Al Aigdl 5x10*mol/min,
A<} 40 % (4424 50 min. 4L 214 €9 dl rate constant 2L,

The half life period for a certain first order reaction is 2.2x103%s.calculate its
rate constant.

2145 522 LR RuisuA <AL glg Al [ULl1g 2.2x10% €9, dl rate constant 2l

OR
Explain spray reactor.
2Y lois2r YHomAl.
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Describe the integral method for kinetic data analysis.
515425 g1zt Aif@zlu w2 S2lud usald qudl.

OR
Describe the differential method for kinetic data analysis.
515425 s121 i@zl Hi2 [35qsil1a usald addl,

In an isothermal batch reactor, the conversion of a liquid reactant A achieved
in 13 min is 70%. Find the space time and space velocity necessary to effect
this conversion in a plug flow reactor and in a mixed flow reactor. Consider
first order Kkinetics.

UGHL ARQ 612, Y2is2ul, UASL WlsAs o sea3 13 min Ui 70% 9. 2UL 215H 1<
249 q4lilZ] plug flow reactor i< in a mixed flow reactor#i2 el Hiilal s
UL 522 2132 99,

Write a short note on Plug flow reactor.

el 5&ll 22523 UR 25 <l QUi

How a rate of chemical reaction can be describe on various basis?

oyel- el BUAIR UL AL U5A1AL A0L 55 Ad add] as14?

What are the advantages, disadvantages and applications of semi-batch

reactor?
AL 012 24522 AL 51421, A5LAEL i BUALILL AL €97

Explain the type of reaction based on order of reaction.
259, Al 24182 U2 Al dedl Us12 UMMl
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