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INTEGRATED REFINERY CONFIGURATION

Only main streams have
been included

Kerosene

LTN Raffinate

BTX
Extr/Fract

Gas Ol

Heavy Gas Oil




Operaciones Unitarias de Transferencia de Materia

e Extraccion Liquido Liquido

Aplicaciones:

» Teb. Cercanas

» alfa bajo

» Termosensibles

» En lugar de evaporacion de soluciones acuosas (ac.
Benzoico-agua + C;H,)

» Azedtropos

» Separaciéon de peq. Cantidades de teb. alta.

» Separacion de varios componentes con teb. muy
diferentes



Operaciones Unitarias de Transferencia de Materia

e Extraccion Liquido Liquido

Industrias:

» Farmaceuticas
» Quimicas

» Metallrgicas
» Alimenticias
» Petroquimicas
> Efluentes

» Nuclear

En general acompafiado de destilacién y/o evaporacion.



Operaciones Unitarias de Transferencia de Materia

e Extraccion Liquido Liquido

Seleccion del solvente

U Bajo costo

[ Diferencia de densidad alta

U Alto coeficiente de distribucion

L Adecuada tension superficial

U Baja viscosidad, Baja volatilidad

[ Estabilidad quimica y térmica

[ Baja corrosividad, toxicidad, inflamabilidad
1 Disponibilidad y facil regeneracion

[ Alta inmiscibilidad con B (carrier)



Operaciones Unitarias de Transferencia de Materia

e Extraccion Liquido Liquido

Definiciones

A: soluto a extraer o recuperar
B: Carrier o corriente

S: Solvente de extraccion

Todo en unidades de masa kg/h

Refinado: X=ma/ ma+ ms+ms Composicion libre de soluto
Extracto: y=ma/ ma+ ms+ms X=ma/ ms+ms
Y=ma/ ms+ms

Composicion libre de solvente (util cuando By S son totalmente inmiscibles)

X’=ma/ ma+ms
v ' =ma/ ma+ ms
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Un par parcialmente soluble

e Ip &
5

2. Coeficiente de distribucion. Este coeficiente es la relacion y*/x en el

equilibrio. Mientras que no es necesario que el coeficiente de distribucion sea
mayor de 1. los valores mas grandes resultan mas adecuados. puesto que se re

querira menos disolvente para la extraccion.
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Sistema de tres liquidos, A-B y B-C parcialmente miscibles.
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4 Fracoifn nesn da R &
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Balance total:

Rn—l+Sn=Mn=En+Rn
Balancede C:  R,_\x,_, + S,ys = M,xp, = E.y, + R,x,

Extracto
compuesto

£3
/3

Alimentacion £ Ry, Refinado final

Disolvente | 5,
Ks




Almentaciéon F

¥

Extracto £+

final
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Seccidn enriquecedora Seccién agotadora
del extracte de| refinado

Disolvente §

Alimentacion F
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Seccidn enriquecedora Seccidn agotadora
Disolventa del extracts

3

Disclvente 5

final

extaido Alimentacion F

g
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Sulzer DC Coalescer
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__14_11 Feed

Mixer- Settler

\..q__q___________;ﬁ; Raffinate

Valva

J--\.\.J
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Extracto,
final

Mez-
clador

Refinado
final

Alimentagion A
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Heavy Liguid
In

1 Tray Column

Dowrcamer

- Sieve Plate

|-

Light Ligquid
Out

Heavy Liguid
Cut
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Spray Column

Bubbles
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Light
Phase Qut

Heavy L!qgif In Light Liquid Out

-

Pulse column

------

L Perforated
i Plate
Baffle Plate
Pulsating/Pump
Device é}
Light Liquid In _Enzwyﬁuid Interface - Eute:-fa;ce
& Contro

Heavy
Phase Qut

Karr Column
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Variable Speed
Drive

Light
Phase Out

Heavy
Phase In

Rotating

Shaft
Horizontal Vessel
Outer Baffle Walls \

Turbine Horizontal
Impeller Inner Baffle

Light

Fhase In

Interface Interface

4 Control

Scheibel Column (a type of rotating disk contactor)
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Unit of Operation Advantages Disadvantages
Mixer-Settler Efficient Large floor
Low head room High set-up costs
Induces good contacting High operation costs
Can handle any number
of stages
Columms Small investment costs High head room
without agitation W operati i Difficult to scale Murber of stages  Low Low Moderate High
( el ) s e e from lab ? P Flow rate High Low Moderate Moderate
: Residence time  “ery High Wery Low Moderate Moderate
Less efficient than Interfacial tension  Moderate to Lowto Moderate | Lowto Moderate to
nuxer-settler High Maderate High*
: . : Viscosiy Lowe to High Lowto Moderate | Lowto Lowe to High
C?.hﬂnm.‘ : Gmd dispersion Difficult tﬂ_ separate Moderate
(with agitation) Low mvestment costs 5':“311 density Density Lowta High Lowto Moderate | Lowto Lowto High
Can handle any number differences Diffarance Moderata
of stages Does not tolerate high Floor Space High IMode rate Low Low
flow ratios
Centrifugal Extractors Can separate small High set-up cost
density differences High operating and
Short holding time maintenance costs
Small liquid inventory Cannot handle mamny
stages
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