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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING — SEMESTER - 6 (NEW) - EXAMINATION - SUMMER-2022

Subject Code:3360503 Date :04-06-2022
Subject Name:Chemical Reaction Engineering
Time:10:30 AM TO 01:00 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 non-programmable scientific calculator is permitted.

English version is authentic.
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Answer any seven out of ten. e2Hiel]l S16UQL Aldetl Fdlod AU,
Define Rate of chemical reaction.
AAARLS Uldl5Ul e AlALR 52 9.

What is rate constant? Write its unit for first order reaction.

£ Add Q) B2 ueH sHHi Uldsul UL ds W sH dul).

State Arrhenius law and define Activation energy.

WG RAY 51U w1 U535 Glosl cULA LRI 521

Draw the figures showing significance of activation energy for Endothermic
& Exothermic reactions.

A\ uie) V51N AMSs Uld (510 HI2 U535 Glosietl Hecd e2lld 8 A Aissl
el

Define Half life of reaction. Write the integrated rate equation in terms of
half life for a first order reaction.

Uld(5Uletl M8 Rdet cAALRA 5. UdH sHHI U5 HIS wUSHL R)delsil Aeoiui
Uslad 2 uHls0L qul.

Define Molecularity and Order of reaction.

U531 wal URH Q] Uld 53l vl [d $2U.

Define Elementary reaction with example.

Gelel A1 R(es Uldlsul cuuAlfd 52 8.

Define the Space time & Space velocity.

WY UMY Bol Y| A2 A uALRId 53,

List the ideal reactors along with schematic diagrams of each.

35011 Alogetl 51 1S [dud) UL A1l 522011 YR v4eild).

Write the performance equation for a Batch reactor and explain it graphically
too.

QY R 522 HI2 Uelst AH5 dufl ual A AL(EsE] N uuestd).

Classify the chemical reactions with appropriate examples.
A9y GeleR 1A AAIABLS Uld5U120lA ad(lsd 2.

OR

Differentiate: Molecularity and Order of reaction.

(G13tdl: Uldlsul 1 uldlsUlell sH 4R dsldd.
Discuss the factors affecting rate of reaction.
Uldl5Ul €2 1A URWu AUl s

OR
Differentiate : Elementary & Non elementary reactions.
(@atdl: WIRIAS o (el Yl [ms Uld(sa14),

1/3

14

03
o3

03
o3
03
o3

03
o3



(©)
(5)

(©)

(5)
(d)

)
(d)
)

Q3 (@
usl.3 ()

(@)
()
(b)

()

(b)

()
(©)
(5)

(©)
(5)
(d)
(S

(d)
()

Q.4 (@)
USLY (W)

Derive: In (ko/ki) = - (E/R) [ (1/T2) — (1/T41)] using Arrhenius equation.
SRA: AGRA (32/51)=- (8 /1R [(1/212) - (172] 1)] WRAetuy HH1500-1)
ENNRIEREN

OR
The rate constants of a certain reaction are 1.6 x103and 1.625x10%
(s)*at 10 °C and 30 °C respectively. Calculate the activation energy.
ALssH UldlsUletl €2 (Re1Rdl 1.6 x10-3 2ol 1.625x10-2 & (3d]) -1 o sH 10 L. 24a
30 1.4l Al5u50L Gl ARl
Differentiate: Integral method and Differential method to analyze kinetic
data.
(@13iciL: dAldild Hiledls (aanal sal Hie WSl 5d Usg(d 2l (AR es Ueg[d.

OR
At 500 K the rate of bimolecular reaction is ten times than the rate of 400 K.
Find the activation energy of this reaction using Arrhenius’ equation.
500 5.4l U2 o{uHlasydR uldlsal €2 400 3el €2 e A 8.

W3 [AAYeAL YH5UeA) GUANIL ST 2L Ulc(SULeAl A l5u 581 Glov 21k,

Derive integrated rate equation for zero order reaction.
Qe sHHI Uld (sl U1 W 815d 22 HHlsWL Aad).,

OR
Derive the integrated rate equation for first order reaction.
vy sHU Uldsal Hie ASlsd €2 Y5 Aad).,
Derive integrated rate equation for a second order reaction system in terms
of half life.
] dete] ¢[BV) Ases WIS TN 52Ut (e HIS NS5 32 uHlsK
Nod).

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.
2ol sHHI U5l €2 Udd 0.5 H14 / (@R 5615 8. Uld(5UL51R01]
UR(MHS Aigal ) 2 ) 1458 5615 Uedl defl 151241 0.07 mol / lit €1
Derive relation of concentration and conversion of reactant for constant for
constant volume batch reacting system.
el sHMI UldlsUl €2 Udd 0.5 1 H1d / [ 5615 B. uldlsuls1Redl
(@15 Uil 2f &2 %) w54l 5615 Uel dsfl A 513Ul 0.07 mol / lit 1.

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

Uldlsulsizefl Aigdl WHell sa1 uR, uldlsul €2 sued U, uldsul

1)) ol 20182 204
Derive the integrated rate equation for a first order reaction system in terms of
conversion (Xa)

UL (XA) il @3 vy sHui uldlsul ualidl Hie 1slsd €2

s Hadl
OR
The rule of thumb is the rate of reaction doubles for a 10 °C rise in temperature,
show that the relationship helds true as : T = [ 10(K)*E/ R*In2]*2
dlUHLetH] 10 0 C delIR) HIR Uld (531l Suiedtall ¥i916) (1M £21ld B X
Ay AR B: 2l =[10 3) * & / MR * A& 2 2] 1/2
Give detailed classification of reactors.
R 52211 [AdAddIR 9251 1Y),
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OR
Explain the construction, working and application of a multi phase type SLURRY
reactor with figure.

{15(d A1 H[C2 duisslell USIR SLURRY 21352301l wits1H, S1 wia

A (W 2lotefl Yuoxtal.
Explain the construction, working and application of a Continuous Stirred Tank
Reactor (CSTR) with figure.

15(d A1 A5 Udd (ReR2s 2isl RAse RILAUAMIR) of (AL, S1H

ule] A (W B2let YHodl,

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

15(d A1 (igldy doissletl (ol SlaH IR 520l wWidsiH, s1] wa

A (Wt B Qletell YHoaL 2414,

Derive the performance equation for a Plug flow reactor (PFR) involving a
first order reaction system with the graphical representation.

A5 2L A1 U sHHI Uldlsul (Reu und ol 56 3522
(PFR) HIS Uge2lel U153 ULH 53,

Milk is pasteurized if it is heated at 65 °C for 1800 seconds but it is heated at
75 °C it only needs 18 seconds for the same result. Calculate the activation
energy of this process.

edol UIRYRIONS $AIMI w19 B %) d 65 0C U 1800 A5S HIS ARM M
19 B U3 d 75 0C UR AU A4 B d % URRLH UL Ul 18 AseSeil e

UuS 8. wl ulsuledl ul5u581 G+l a81dl 53,

It is observed that 13 minutes are required for 70% conversion of a reactant
(A) using a batch reactor. Calculate the space time and space velocity required
for taking the same effect using a Mixed Flow Reactor (MFR).

Ag Hleld M 41 B 5 AY R¥52201) GUANAL 531 Uld(suLs (A) «ll
70% ¥dU[dQL HI2 13 (H[e42 %3] 8. (M8 &6 12522 (AHWSUIR) «il
GUALIL 53 UM Lol AU Al HI2 WLIAUS WA 218H Wl 1Y A9|s{]

SIEIE RN
Half-life of a first order reaction A - B is 10 minutes. What percentage of A
remains after 60 min?

vy sHH{ Uld(sal 11t-29)del A 0 6l 10 (12 B .60 [Hl1e ugsl R

2slali] 56 & 82
Differentiate: Fixed bed and Fluid bed reactors using figures.

(@13idl: 1 lRell GUALIL 53] R AS WA 5685 KS RU SR,
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