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B.Sc. Part-II (Semester-III) f, xamination

PETRO(]HEMICAL SCIENCE

Time : Three Hoursl lMaxjmum Marks : 80

N.B. :- (l) Question No. I is compulsory and carrics 8 marks.

(2) Rcmaining SIX questions carry l2 marks each.

(3) Give chcmical equations and draw diagrams wherever nccessary.

(4) lise ofcalculator is permined.

(a) Irill in the blanks lvith appropiate u,ords:

(r) _ tJ?e ofpctroleum coke is conmonly used for clectrode manufacture.

(ii) In catalyic cracking lighter molccules morc commonly undergo _ re3clion.

(ii, ln catalltic rel-orming ___ material is commonly used as ttedstock.

(iv) in extractive disillation for recovery ofbutadienc _ solvent is commonly adopted.

2

(b) Choose correct altcmative r

(i) In petrochcmical complex steam cracking process is commonly used to produce :

(a) Olelinic hydrocarbon (b) Paraffinic hydrocarbon

(c) casoline (d) Gas oil

(ii) The operating pressure commonly adopted in dela)ed coking is:
(a) 2 to I Almospherc O) 5 to 6 Atmosphere

(c) 10 to 15 .\rmosphere (d) l0 to 50 Atmosphere

fii) Thc desirable reaction in catalylic reforming is :

(a) Cracking @) De-allglation

(c) Ilydrogenation (d) Dehydrcgenatioo

(iv) Thc nuin reaction in steam ctacking is :

(a) Dehydrogenation (b) Hydrcgeration

(c) Isomerisation (d) Cyclisation 2
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(c) Answer the following questions in one sentence each :

O What are the various tlpe ofunits available in visbreaking ?

(if On which principle detayed coking is based ?

(iii) Define % conversion in catalltic cracking.

(i, In India which petroleum base technique is commonly adopted fo. butadiene
production ? 4

Discuss the time-temperature relationship in thermal cracking. Also discuss howAPI gravity of
feed affect the product pattem in thermal cracking at constant temperatue and pressure. 12

OR

(p) vr'hy steam to hydrocarbon ratio in thermal crackhg have fixed range ? Hence discuss the

role ofsteam in thermal cracking. 5

(q) What are the limitations ofcatalfic process ? Even though &ernal cracking is not adopted

for gasoline synthesis . '7

Discuss the process flow for visbreaking unit in dctail with operating co[ditions adopted. 12

OR

What are the various process parameters which decide the product pattem in steam cracking ?

Discuss each in briei 12

(a) Write the compadson bet\r'een thermal cmcking and catalytic cracking. 6

(t) What are the various feedstock commor y adopted for catalltic cracking ? Which one is

most preferable ? Why ? 6

OR

(p) What is the lole ofmechanism in chemical reactions ? 2

(q) What is ca$oniurn ion ? Give the chemistry of each step involved in carbonium ion mcchanism.

l0
(a) rtrftat do you mean by space velocity ? Define the term Liquid Hour Space Velocity (LHSV)

and Weight HouI Space Velocity (WHSV). Which term is commonly adopted in catalltic
cracking ? Why ? 6

(b) What are the various opemtitrg palameters which affect the producr pattem in catal,,tic
cracking ? Discuss any two in brief. 6

OR

I

6
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9 Draw and discuss the prccess flow for catal)tic cracking including :

C) Rcactor-riser

(ii) Regenerator-flue gas sepatator

Gi) Fractionatio[ ard recycle unit.

10. \\'hich routc is commonly adopted for production ofbutadiene in developed countries ? Discuss

the same route in briefv'ith chemistry ilvolved and type ofcatalyst used. 12

OR

I L (p) Discuss the extractivc distillation for recovery ofbutadiene liom rcspective feedstock in brief
,'vith basic principle involred. 8

(q) Write the various uscs ofbutadienc. 4

l2- (a) What arc the various types oi catalysr commor y adopted for caulldc rclbrming process?

(b) How to maintain thc activitl oicatalyst in this process ? 4

(c) Which tecturique is commonly adoptcd 1C) maintain the severiry of operation in catalytic
refoming process'l l

OR

11. What is azeotropic distillation ? Discuss the utility ofazeotropic distillation lbr scparation of
toluene in briel 12

ll
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