Uka Tarsadia University (Diwaliba Polytechnic)

Diploma in Chemical Engineering

Assignment ( Chemical Reaction Engineering -020050603)

Unit 1 Basics of Chemical Reactions

1) Give the classification of Chemical Reactions and explain any two with the help of examples.
AAAQRs YlBale] collseL MW WA BELERAL IRl Sleul ol [AA UHsA.
2) Describe the rate of a Chemical Reaction.
AU ylsuRAeAl €2 QA adlet 3.
3) Explain the molecularity and the order of a reaction.
URASAL A YBasH (AA AMes Al
4) Explain Chain reactions and Non-chain reactions
Aol RAs2et WA ollol Al RA 52t (AN AU
5) State factors affecting the rate of a reaction.
AU ylsaulell £ UR AUUR sl URHOL el
6) Give the difference between molecularity and order of a reaction.
URASAL AN YBaAsH AR dsleld AU,
7) Explain about the rate of reactions in different useful ways.
(QQu Gualall 1ol gl AU S Ylslotl €2 @A AgAl L
8) Explain rate of disappearance of the reaction with the help of an example.
Gelgnloll Heedll AUAB s Ulsalstl a2l €2 (A Mgl .
9) Explain the term 'rate constant'.
‘€2 AWANLS’ AcE (@A %{l{%rﬂ .
10) Describe the mechanism of reaction.

AURAQs Yl ug@ (@ aglet 53
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Unit 2 Kinetics of Homogeneous Reactions

Explain elementary and non-elementary reactions.
ylams ua Qo ylaMs A2a@ls yEad QA uHestA.

Explain the following terms: a. Free radicals b. lonic intermediates c. Molecules d. Transition
complexes

(Aol UEL UM LAL:

) YScl YAS, ?) HrAU BlAol], 3) W, 4) M8 st
Discuss about temperature dependency from Arrhenius law.
WUl [AAH g dAluHlet [(Aelcl @A uul 5.
Explain the significance of Activation Energy with the neat sketches.
29 ALl WA Alsas0 Gole] Mol M.

Give the comparison of Theories with Arrhenius law.

SR aeAl Ao 0 Laudll wuHell s

Discuss about Temperature dependency from the collision theory.
WUASIHELAl 23] gLl dAtuHiet AelRdl (A uul 53
Write short notes on Kinetics of Homogeneous Reactions.

UM AU S Ylsadletl ot QA &sellu el

. . . 2 3 . . .
A certain reaction has a rate given by -rp = 0.005 CA ~, mol/(cm™ .min) If the concentration is
expressed in mol/l and time in hours, what would be the value and units of rate constant?

AN AAU2AQSs Y €2 (A yd B

-ra = 0.005 CAZ, moI/(cma.min)

B Uaclld mol/(cm>.min) Hl £20NR WA AN sclisHl £21AA A2ADQs
ylsalell €2 wWAN(Se{l (B decll UA? UA Wl £ WAN(Sol WsH AWM.

On doubling the concentration of reactant, the rate of reaction triples. Find the reaction order.
YBase(l Uil eiHell sl AWARS YlBaloll €2 wWANIS AR QN AA & A
ysasHell awtd?l s

Explain Arhenious theory of temperature dependency along with activation energy and
temperature sensitivity of reaction.

Sl uBas0l Gosl Wl dluHlet AAeatlddiell UA dAltuHiet [AelRclell 2udRax
BUEIERITCIE

Briefly describe representation of non elementary reactions.
(Aot yaMs AuU@s ylsasdl 0 UR AlRul aglet sA.

The pyrolysis of ethane proceeds with an activation enery of about 75000 cal. How much faster
is the decomposition at 650°C than at 500°C?

75000 cal B2cll U550 Gl U B8Aelo] WARAARU woIn all 6] B .500°C 52l

650°C clluMlal 32¢f Bsull [Quest a?
Discuss about mechanism of chain reaction.




s ylsalell M3c(lon QA uul s3A .

14) Write short note on Transition complexes.
USUBL AFA UR gsolll vl .

15) Given the reaction 2NO, +1/20, > N, Os . What is the relation between the rate of formation
and disappearance of these three components?

AUNA AU S WEaL (A yHd ¥,
ZNOZ +1/2 02 - Nz 05
L 2AQL U Sloll RUctlol £ el WaRcllotl £ R 9 Aviu B?




Unit 3 Interpretation of batch reactor data

1) Establish the relation between conversion —time and reaction rate constant using the half-life
method for irreversible unimolecular type reactions using integral method of analysis.

(QsAugell slad usld st wylQadl YRAasyad aisuedl Au2@ls ylsan 12
UL — Waasln Ugld gl soctdlet — 2l Bal Y[l €2 AN(S el Aot &
3.

2) Compare the Integral and Differential method for analysis of reaction kinetics data.
RAs9tet s18aARS 32lotl [AsAMEL HIZ B A (356NaAA UglAell AutHRll 3.
3) Discuss about the total pressure data analysis in a constant volume system.

AN sl Youli 2lect Q2R 32t AeiQRA @A Al 53

4) Show that the decomposition of N, Os at 67°C is a first order reaction. Calculate the value of the
rate constant. Data:

Ul ¥ 67° C AlUHIA N,Os o ([AQetest yaur suol ulsal 8. €2 waAnisell Bud Al
sal:

Time, min 0 1 2 3 4
CN,05» mol/I 0.16 0.113 0.08 0.056 0.040

5) Derive an integral rate equation for nth order. Also derive an equation for determination for
overall order of irreversible reactions from half-life period.

n® 5 HIZ 8 22 85t ARl At — Wdatslon Ugld 12 wylQadl ylsauel
Ayal sH ual H2ej uHlsQL Rl

6) State the various methods to analyze the kinetic data and explain any one in detail.

slea(2s delatl ([Asamel Hizell (Al ualdul ealcl wa sleurl As QA AR
RIS

7) Explain Half life method for determination of kinetics of reactions.
AUAB s Y] sisalRsy ucl Hizell wdcaisinn ugld (@ At

8) Derive expressions to determine kinetics by integral method for bimolecular type second order
reaction A+B—>R with -ry = kCp Cg

WsHlASYAR alsUsll [dlAa sHoll Au2WQs Ylsal A+BSR, -ra=kCaCg HIZ 8l2auct
Uald gL stsalRs ual Hi2ej UE dRAl

9) Write short note on integral & differential method of analysis.

(@QsAuglell sl wa (35lAAA Usld UR gsolll M.

10) Anirreversible elementary series reaction 2A B is taking place in a constant volume batch
reactor with rate expression —r, = kCA * . Derive an expression to determine kinetics of this
reaction.




WAN SEoll AU BAseUL 22 AsY Aot —rs = kG ULl My@adl waRs uBau

2A 5B Al B, Al Ylble stsaldsu ual Hide] UE dlRA
11) Write short note on auto catalytic reactions.
w2l 3elAlRs (3As2ust UR gsatld cull.

12) The rate constant of a zero order reaction is 0.2 mol/(l.h). What will be the initial concentration
of the reactant if, after half an hour, its concentration is 0.05 mol/I?

9ol sHo{l YlBall HIZ €2 WANLS 0.2 mol/(l.h) B. WS sciLs ULl Aigcl 0.05 mol/l A

A uBasell azulcdoll Aiadl 0.

13) From the following data, show that the decomposition of hydrogen peroxide in aqueous
solution is a first order reaction. What is the value of rate constant?

Time, min 0 10 20 30 40
N 25 20 15.7 12.5 9.6
Where ‘N’ is the number of ml of KMnO4 required to decompose a definite volume of H; O,
solution.

oA AUAA 32l A WUR olcAldl ¥ ¥(A2A sl sleQesel VAsUSSe] (Aeleat YuH
sHo(l Ulsall B. €2 WANISe(l (FHA weL 2Ll

Time, 0 10 20 30 40
min
N 25 20 15.7 12.5 9.6

Ul ‘N W Hy0y slcllletl AssU sEoll [Aeteat HIZ %32 USAl KMnO4 oll ml ofl vl B.
14) Discuss about characteristics of irreversible 1st order reaction.

wylQadl yar sHoll usauell ctaldsdl @ uul s
15) Write short note on constant-volume batch reactor.

UAN sEoll AU [RAs2R UR gsolld AVl




Unit 4 Ideal reactors

1) Describe fixed bed reactor in detail with the help of Diagram.
staUUH U (35 As RAseR QA AARAR clet $3.
2) Give advantage, disadvantage and applications of mixed flow reactor.
Mses sl RAseRell clal, AREAE Aol GUAI( Al wWl,
3) Explain batch reactor with neat sketch.
AU RAseR w9 BslA URA UHosLAl.
4) With neat diagram explain working of slurry reactor
AW SLAUH U A RAs2e] st AHxtAl.
5) Give advantage, disadvantage and applications of batch Reactor.
AU (FAs2R0ll AL, RIS W GUA(\ A W,
6) Give advantage, disadvantage, and applications of plug flow Reactor.
1ol 5l RS2l clal, A Wl GUA(dAl L.
7) Explain fluidized bed reactor with neat sketch. )
29 WS[A AU $BsIeRs As RulseR ([AA UMl
8) What do you mean by multiphase reactors? Explain any one in detail.
U 382 RAs2R (A N 9 UMl 12 Slourl As (AA UARAR ALl
9) Describe plug flow reactor in detail with the help of Diagram.
SlRUUH ABA weol sl (RAseR (AN AU(ArcAR avlet 53
10) Describe Bubble column reactor in detail with the help of Diagram.
SLRUALH AR ot Sl (RAseR (A AU(ArcR dulat 53
11) Differentiate between fixed bed reactor and fluidized bed reactor.
(35 As RUs2R U sBSIB8NRS As RAs2R AWl dslald Al
12) Explain trickle bed reactor with neat sketch.
9 ALslA U RscAs RAse: (AN uMostAl.
13) With neat diagram explain mixed flow reactor.
A9 SlAUM WA MAses sAl RAseR (@A yuesAl.
14) Give advantage, disadvantage, and applications of Bubble column reactor.
HOlA SlAH RAs2Rall cler, ARALE W GUA( LAl wl.
15) With neat diagram explain the working of Spray reactor.
AW SLALUH U Y RAs29] sl MLl




Unit 5 Design of single Ideal reactor

1) Write short note on ideal reactor.

e (3522 UR gsolll L.
CpoXp __ CaoXa

2) Derive: for reaction aA + bB = rR.

AURAMQS YlsuL aA+bB > rR HIER CB‘;XB = La0Xa 424
3) Differentiate between holding time and space time. ¢
AlGoL 2L8H ol W2 2lBH LA dslclcd AU,
4) Derive performance equation for ideal batch reactor.
uled AU RAseR M2 ushicy wlswL ROl
5) Whatis Damkohler number? Give its Significance.
SHSEAR ololR A2@ ¢? Aoj Hecel UL
6) Write short note on Space time and Space velocity.
A2l 2lH A WA AARE UR &solld vl
7) Draw neat diagram of Batch, Mixed flow and Plug flow reactor.
AY, MAss $Al Wal ol sl RAs2Rall 29 SLAUH ENRL.
8) Derive performance equation for ideal Mixed flow reactor.
wledl Mses sl RAUseR HRe] ushicxt uHlswl Aadl
9) Give graphical representation of performance equations for batch reactor.
AU RAs2 1R ushicu wllsell aulssct 1l .
10) Derive performance equation for ideal Plug flow reactor.
Aled Wl sAl RAlseR Hde] ushic AMls:el Anal
11) Give graphical representation of performance equations for Mixed flow reactor.
Mses sl RuseR 1R ushicu Alsuuell aulssct 17 s

12) Consider a gaseous feed Cao =100, Cz,=200 to a steady flow reactor operated at constant T & P.
The isothermal gas phase reaction taking place is A+ B - R+ S For XA =0.8, find C5, Czg and X; .

Rl Al RAseR WAN dAlUHIA Wl EGIB U2 AU & BHI EMMA Ul AyHA

e Sloll Uikl Cap =100 M Cge=200. WSl AHAN clgH2A FUHL AUAQs ylsal

dd B % oA yud o,
A+B->R+S
l Xa=0.8 M2 Ca, Cgand Xz oll (Hcl 20
13) Give material balance and energy balance over an element of volume of the reactor.
RAs2Rell sE0tl Aol $Ae] HARUA AQU U WolST AAR W,

14) Prove that: X, = 12‘; for First order of reaction.
a
yar sHe{l ylsau i quAd sA 3 X, = 1fg
a

15) Give graphical representation of performance equations for Plug flow reactor

ol sl RAlseR H2 ushict wllsalell Aulsa 19l 53,
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Unit 6 Design for Single Reactions

Draw diagram of : a) Mixed flow reactor in parallel
b) Reactors of different types in series

SLAAUH E1RL: a) UHIARHL st Al RAseR, b) ArlHl (A ysiell RAse?.

Give comparison of performance of single Mixed flow and Plug flow reactors for nth order
reactions.

n suell YBau W Rotet st sl AR 1ol sl RAs2 Aol stoldlell wruell
2.

Write short note on reactors of different types in series.

ARl QY ysiRell RAs2A UR &selll M.

Derive performance equation for two PFR in series and give its graphical representation
QMM A PFR M2 s3] q{ls0L ANl ua Aol AUFSA AU AU

Draw diagram of : a) Unequal mixed flow reactor in series ,
b) Plug flow reactors in Parallel

SLRUAILH E1RL: a) AR(HL WMl Ases AU RAs22, b) UHIARHL Wl Sl (RAsex.

Ve - —_ G . . :
Derive: Cy = Ay for N number of equal size CSTRs in series.
. . . . C
AQ(HIL AMLet HIUall CSTRs oll N olei? IR Cy = —2— dIRdl.

(1+Tk)N
Give comparison of Mixed flow reactor and Plug flow reactor for first order reactions.

yuH sHo{l ysaRl 12 Ass scll RAseR Mol wetdl sl RAse? dA{l wuwiHe(l
L.

In below figure, if V1 =40 lit, V, =20 lit and V3 =30 lit then find the fraction of the feed that goes
to branch-1 for the conversion to be the same in each branch.
(LAl 2us(AHL A v =40 lit, V5 =20 lit el V3 =30 lit Al €35 GliUHT UMl Soclddel AvLcll

HIZ oijA-1 H %l glsall vigl 0
Fo. X=0 ) X' ) s
——{ V, }—.< V, =
Branch-1

Foa: X=0 [) Vs \ X3

Branch-2 \

Give performance of CSTRs in parallel.
AUARUL €sTRs oll 51903 vl

Explain about unequal CSTRs in series and how to determine the best system for given
conversion.

ARHL AUUHLet CSTRs (AN UHASA A HAA Socldbel HIZ A Ugld Fcl dla 2l
slae?




