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DWSIM Flowsheeting Project

VAPOR PHASE PRODUCTION OF ETHYLBENZENE
FROM ETHYLENE AND BENZENE

INTRODUCTION:

Ethylbenzene is an organic compound with the formula C8H10. It is highly
flammable, colorless liquid with an odor similar to that of gasoline. This monocyclic aromatic
hydrocarbon is important in the petrochemical industry as an intermediate in the production of
styrene. In 2012 more than 99% ethyl benzene produced was consumed in the production of
styrene. Less than 1% of ethylbenzene produced is used as paint solvent or as an intermediate for

production of di-ethylbenzene and acetophenone.

ABSTRACT:

This simulation is conducted to optimize the process of production of vapor
phase production of ethylbenzene using ethylene and benzene with the aid of DWSIM software.
This process is about production of EB using a zeolite catalyst in which molecular sieve catalyst
is considered. This process includes four plug flow reactors, gas-liquid separator and two
distillation columns and also two recycle logical operations are used.

And four reactions occur in this process as mentioned below:

C:Hs + CeHs e CsHio
CsHio + CHs —) C1oH14
CioHisa + CeHg — mmm=== 2CsHio
2CsHio + CsHg  mess== (CsHjo + CsHe
Benzene is the excess reactant and benzene is continuously recycled from first distillation column
to the front end of process and diethylbenzene from second distillation column is sent to a plug
flow reactor and then added to effluent of third reactor. All the reactors operate at high

temperatures and pressure and heaters and coolers are provided for intermediate heating and

cooling purpose.
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RESULTS TABLE:
Mastar Property Tabla
Object recyc-benzene Fresh Ethylene1 Fresh Ethylene 3 Fresh Ethylene 2 Fresh Benzene|  EdhyllBenzene Product| DiethylBenzane Recyde
Temperature 32102436 2815 A615 24815 24875 41240034 4139 K
Prassure 10538 2000000 2000000 2000000 10000 110000 125000 | Pa
Mass Flow 8164747 023455933 027411923 L.214182 41692238 L3317 058067347 | kgfs
Molar Flow s 8393383 47220205 41202 0 491032 54655023 | molfs
Mixture Density §16.80925 501803 2601823 206203 85263478 35680724 40253548 | kg/m3
Mixture Spedfi Enthalpy 375.9%1 ST 1T &M %9 15831675 16586088 | Kikg
Mixture Speclfiz Entropy 1087598 (8339011 08930116 DB301E 12145559 (14468250 04533847 | kl/hgK)
Molar Fraction {Mixture) / Ethylene TA0HETIEN 08 09 093 0 0 0
Molar Fraction {Mixture) / Banzene 0150564103 0 0 0 1 13493861E-16 1622382621
Molar Fraction {Mixture) / EhylBenzene 0019333573 0 0 0 0 1 0195993408
Molar Fraction {Mixture) / O-diathylbenzane 0164410412 0 0 0 0 L1B1668E-15 S1Tm0eaE07
Molar Fraction (Miture) / Ethane 0014808378 0 07 07 0 11316202622 S4%090%-23
Molar Fraction (Mixture) / Tluene J2STTATEE-22 0 0 0 { 3A0M909E-X 1314319




