Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING- SEMESTER -6 (NEW) EXAMINATION — WINTER-2020

Subject Code:3360503 Date:26-02-2021
Subject Name:Chemical Reaction Engineering
Time:02:30 PM TO 04:30 PM Total Marks:56
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Attempt any FOUR Questions from Q.1 toQ.5.

Make Suitable assumptions wherevernecessary.

Figures to the right indicate fullmarks.

Use of programmable & Communication aids are strictlyprohibited.
Use of only simple calculator is permitted inMathematics.

English version isauthentic.

Answer any seven out of ten. &21H {2l 519Ul AUldstl waled W),
Define molecularity.

1Ay R3] ofl vyl 2414,

Define order of reaction.

{182 s R sAAe{] vl W),

Define rate of chemical reaction.

AAR(CLS UlsU1edl el clul Ul

Define Half life of reaction.

AARA[SUS UlsA1AeAL €LS dLBS 21U ofl calluul 24 [U).

How we can obtain Kinetic data?

51925 321 AWl ¥3dl Fld Aad] 215112

Draw plot of InK vs 1/T and mention the slope.

InK [c. 1/T =1l 418W £13) A4 del) 2l e2uldl,

Give one example of each: Unimolecular and Bimolecular reaction.

Yoil NIl YR el WUl YA UlsUlell W5 WS GeleWL 11U
State Arrhenius Law.

WIS[AUY o) (- 34,
Give difference between CSTR and PFR.

CSTR el PFR A d$leld 41l
List out applications of semi batch reactor.

AH] A R 522 <1l GUALN |ul.

Differentiate elementary and Non elementary reaction.
A[qHe3] wa oAl (2] ulsdl Rl dslad 141Ul
OR
Explain reversible and irreversible reaction with example.
RaRud wa sRA R0 A IU[RLS WA GElEAA 18 YHidl.
Describe the importance of reaction engineering.
[R¥ 5211 W 29siluTTols] Hscd AUl
OR
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List out the variables affecting the rate of chemical reaction.

AALUCLS UlsUlell 29 WA Sl YR qud),
Explain reaction rate on various basis.
W51 €2 el el WIEIR U uH2d).
OR
From Arrhenius' Law derive: In(K2/K1) = (E/R){1/T1 - 1/T2}
&[4 UL (Rerdid URell diRdl. :In(K2/K1) = (E/R{LTL - 1/T2}
Derive general equation for performance of ideal batch reactor.
WY [RU522 HI2s] %e1E U§1HeUe] Yot dIRdl.
OR
Give difference between integral and differential method.

(24 Ao [S522{lud NS dRsi] dslad WU,

The rate constants of a certain reaction are 1.6 x10° and 1.625x1072 s at 10°C
and 30°Crespectively. Calculate the activation energy.

5 ALSSU AHISWL o1l £ WUN[S 10° A WA 30° A dlUHle WaisH 1.6
X 103 el 1.625 x 102 A . dl dsil (su120ld 2U(sd Q1lH.
OR

Rate constant of a zero order reaction is 0.5 mol/lit hr . What will be the
initial concentration of the reactant if after half an hour its concentration is
0.07 mol/lit.

yeH 1S U5l HI2 »H]SWAeAL 601 WANS 0.4 Hl/ [GeR* 561s B,
o Al 5615 U] Ul5U 5] SloRi22lel 0.09 Hla/[G22 1Y dl dq]
Qe o] Sloieelel 32 el® 2A¥?
Give detailed classification of reactors.
RAs2R of [caldalR A5l AN,
OR
Write down advantages and disadvantages of fixed bed reactor.
(554 615 R 522011 L] Wal GG Q).

Derive the integrated rate equation for first order reaction in terms of
conversion and also find half life time.

velH w15 RS HIR 921ARS 32 ©5A2Uel A Seldzpet ol +Y |
dlRdl.

OR
Derive performance equation for PFR.
PFR M2 UslHe 41521 dRdl.
Explain space time and space velocity with equations
QA HHY Wl 3 A(d YA AL yHmdl

OR
Explain holding time.

&l(E5o] 2l9H YHeod).

Explain slurry reactor.
il Ru1ser yuomdl.
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OR
Explain bubble column reactor.
woid slay Ry Huomdl.
Derive relation of concentration and conversion of reactant for constant.
YN 58 AY RS Ul5UL UL U5US sll SloR{22UA WA Seid el
dRsi| oiy Hls) YA dlrdl.

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

U5 sl Uicdl HBR sl UlsUlell €2 WHRI A D d) UlsAL o1l 1SR
QL.

Explain, construction advantages and uses of CSTR with figure.
CSTR of ¢{tl1R81, §1UI1) 2ol GUAN 15[ A1yl

Describe Fluidized bed reractor.

SRUEIOHS 6S R 522 Yuxtdl.

An isothermal batch reactor the conversion of a liquid reactor A is 70% in 13
min. Find the space time and space velocity in a mixed flow reactor. Consider
first order kinetics.

WO UMY WA Ru)s2HL Ru1seR A il Aigdl 13 [MlsieHl 70% 8.
M55 s6) RA522 HIS WY 219U W WY Ad)(U2] ). vy w11$
[RAA 52141 YIR).

Explain G-L-S reactor

G-L-S Ru522 yuextdl.
Derive integrated rate equation for zero order reaction.

AR WS RA 52Ut HIZ 8225 32 of Yo dIrdl,
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