Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION - Winter-2023

Subject Code: 3360503 Date: 06-12-2023
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 non-programmable scientific calculator is permitted.

English version is authentic.
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Q.1 Answer any seven out of ten. e2Hiell S1oURL Aldell Fdlod AU,
Give one example of each: Unimolecular and Bimolecular reaction.
Yoil Ul sy wal G IHIIYER UlsUlell W5 A5 GeleWL UL
State Arrhenius Law.

WIE[HUY o) (UM A1),

Give difference between CSTR and PFR.

CSTR sl PFR 9 d§ldd (U],

Define molecularity.

H1AKYd (R3] «ll cului] w4 [4).

Define order of reaction.

1SR 215 RV52Ustef] caull 34 1Y).

Define Half-life of reaction.

AAU[LS UlsAI1M)eL 1§ QIS 2LOH ofl vl W),

How we can obtain kinetic data?

s1oa(2s Sel WLl 3d] Ild Aad] 215122

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

InK (. 1/T «1l w1QW £12) A dei) 3l £2Lld).

Define rate of chemical reaction.

AAIU(CLS UlsA 1Mol e01] cuud] 34 [0).

List out applications of semi batch reactor.

JH] Ay 1522 1l GUALL duyl.

Q.2 Describe the importance of reaction engineering.
U2 () [R¥Is2lel Ysiluilols Hecd Hudl.
OR
(@)  List out the variables affecting the rate of chemical reaction.
) AARCLS UlsAledl e WA Sl URW qud].
(b)  Differentiate elementary and Non-elementary reaction.
(@) A[aHe?] 2a oAl (@Hed] ulsul dRlell dslad w4l

OR
(b)  Explain reversible and irreversible reaction with example.
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RA (A o R (AW AUIUMLRLS Uls5A1H] GLlESAL UL YU,
Explain reaction rate on various basis.
U5 €2 el el WILIR U HHdl.
OR
From Arrhenius' Law derive: In(K2/K1) = (E/R){1/T1 - 1/T2}
& (AU YAl (Rertid URel]l diRd). :In(K2/K1) = (E/R{LTL - 1/T2}
Derive general equation for performance of ideal batch reactor.
WY R3] 522 Hl2s] %elE U§1HeU ] Yt dlIRdl.
OR
Give difference between integral and differential method.

(24 Ao [S522{lud NS dRsl] dslad WUl

Explain space time and space velocity with equations

AU AHY wal 14 Al Yot A1 YAl
OR

Explain holding time.

e[S 21eU YUl

Give detailed classification of reactors.

RAseR of [AdAdd i 4[5 w1,

OR
Write down advantages and disadvantages of fixed bed reactor.
(554 015 RS20l GLel ¥al ARE ] Guil.

Rate constant of a zero order reaction is 0.4 mol/lit hr . What will be the
initial concentration of the reactant if after half an hour its concentration is
0.06 mol/lit.

Yol 3S UlsUL HI2 »HLSWeA) £ AN 0.4 Hld/ [Go2* 561S B, %)

Y[ 5615 Ul Ul5USs] Slori221et 0.06 HI@/(A2R €1 dl def e lds]
OR

The rate constants of a certain reaction are 1.8 x10° and 1.725x1072 s at
10°C and 30°C respectively. Calculate the activation energy.

25 ALSSU HHLSWL oll L0 1YAN[S 100 A oA 30° A dlUH Lo Hof5H 1.8 X
107 A 1.725 x 102 A B. dl d«fl (sulile 2Ulsd Al

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

yey 3152 RUSAA HI2 8e21A2S 22 ©5A2Ust ol SelclRopel ofl Y Y1

dlrdl.
OR
Derive performance equation for PFR.

PFR H[2 UsiHet 41520 dliRd).

Explain slurry reactor.
3] Ru)seR yuomdl.

OR
Explain bubble column reactor.
Wod sley Ru)s2 yud).
Derive relation of concentration and conversion of reactant for constant.
YN st QY RU ST Ulsul Hie UlsUS ol Slori2RUst WA SeldRbed
dRel| it Yl ¥y dirdl.
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OR
On doubling the concentration of reactant, rate of reaction doubles. Find out
order of reaction. ]
Ulsasel Aigdl WHEI sdi UlsUlstl €2 WHBRLL AL D dl UlsUL «ll MR
21lel.

Explain, construction advantages and uses of CSTR with figure.
CSTR of 6ltl 181, §1ALI1] 2ol GUAN 15[ A1 Y-l

An isothermal batch reactor the conversion of a liquid reactor A is 70% in 14
min. Find the space time and space velocity in a mixed flow reactor. Consider
first order Kkinetics.

ULBAAMUG QY RuseML R¥seR A «il Aicdl 14 ML 70% 8.
M55 56l RS HIS WY 2loH e WY AL (2] 2l4) uay 2SR

[RA 52U IR,
Describe Fluidized bed reactor.

SRLELONS GS R 522 Yuextdl.
Explain G-L-S reactor

G-L-S Rus22 yuedl.
Derive integrated rate equation for zero order reaction.

AR WS RAS2UA HI2 B(2A2S 32 of Yol dlRd).
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