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Especificar componentes y propiedades fisicas.

/s electionl Petroleumn MNonconventional Databanks

Define components

Component |D Type Component hame Formula

p = . Conventional  [&NILINE CEH7N-1

HIDROGEN Conventional  [HYDROGEN H2

CYCLOHEX Conventional  [CYCLOHEXYLAMINCEH13N-D1
ATER Conventional  [WATER H20




Rzn No.

Js toichiomeltyl v Kinelicl

Activity |

Reaction type | Stoichiometry

1

Kinetic ANILINA + 3HIDROGEN --> CYCLOHEX

T  Stoichiometry ) Kinelicl ] Activity ]
1] ANILINA + 3HIDROGEN --> CYCLOHEX v
Reacting phase: v ( Rate basis: -
Power Law kinelic expression =y
Kinetic factor=k(T/ToJNe E/RITA/Ta] 7o
k: 20000 Edit reactions S
n
E: [1r111 [calimal  ~|
T I IF L] Solids
[Ci] basis: [ ~|

~—
~—
=, |
~~o

V] Edit Reaction 3]

Reaction No.: |/ 1 v Fjeat?ion type: <
Reactants /’pfoducls
Component Coefficient Expnnzi,/ Component Coefficient | Exponent
WNILINA -1 1 CYCLOHEX 1
HIDROGEN -3 1 ¥
*
N> Close
MCets you select the reaction type.

I

-l (¥] Reactions
SRC. R

& Input

[] Results

(V] Convergence
(¥] Flowsheeting Options

Especificar la reaccion. No olvidar:
-La/s fases en que tiene lugar la reaccion

-Poner el orden de la reaccion



Especificar el reactor, indicando las reacciones (R-1) que tienen lugar.
Mirar también las fases que se indican como validas (ante la duda dejar L-V)

\/Specilicalionsl ]J Heaotions] PSD | Component &ttr. | Utility ] Catalyst ]

Operating conditions

Pressure 595 psi v
Temperature v | 250 F v

Holdup

Valid phases: ( [VaporLiquid ) ~]

Specification type: | Fesciorvolanie LI

Reactor

Volume: {1100 cuft v :]

— 560 Jeutt <]
ﬁ
[ I =
B1
J Specifications Jneactions] PSD | ComponentAtt. | Utiity | Cate

Select reaction sets to be included in the model
Awailable reaction sets Selected reaction sets
(R-1




Realizar analisis de sensibilidad:
Definir alguna variable
caracteristica del reactor

Variar la temperatura de reaccion
*Tabular las variables de las que se
quiera ver la evolucion.

B1

vD eﬁnel JVary ] J Tabulate ] Fortran

Flowsheet variable|Definition

Declarations | Optional ] ]

SCHA tole-Flow Stream=13 Substream=MIXED Component=CYCLOHEX Units=lbmol/hr
CHa Mole-Frac Stream=13 Substream=MIXED Component=CYCLOHEX

SH2 Stream-ar Stream=12 Substream=MIXED Variable=MOLE-FLOW Units=lbmol/hr

52 Stream-Var Stream=2 Substream=MIXED Variable=MOLE-FLOW Units=lbmol?hr

59 Stream-Var Stream=9 Substream=MIXED Variable=MOLE-FLOW Units=lbmol/hr
9CHA, Mole-Frac Stream=3 Substream=MIXED Component=CYCLOHEX

DF Block-\ar Block=B13 Variable=D:F Sentence=COL-SPECS

/Define VVary |/ Tabulate| Fortran |

Cases: [ Variableno: [{[IE ~
Manipulated variable

Type: [m
Block: B1 hd

Variable: @’m
Sentence: W
Units: IFi

Declarations | Optional | |

I Disable variable

Values for varied variable
" List of values

i

¢ QOverall range

Lower: |250

Upper: |45D

HPoint: |6 [
Report labels

Line 1: | Line 2: |
Line 3: | Line 4: I

v Define] JVary JTahuIalel Fortran I Declarations | Optional I ]

Column No. Tabulated variable or expression
5 SCHA

2 CHA

3 SH2

4 S2

5 59

6 SCHA

7 DF
*




El calor del reactor se aprovecha en el cambiador, luego s6lo
hay que especificar un parametro de este.
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JDefinelJSpec | VVary | Fortran

Flowsheet variable|Definition

Declarations

EQ Options

TOUT

Stream-Var Stream=6 Substream=MIXED Variable=TEMP Units=F

Spec:
Target:

Tolerance:

J Define VSpec | JVary ] Fortran

Desian specification expressions

Declarations

EQ Options

|TOUT

170

0,01

J Define] VSpec VVary ] Fortran ] Declarations ] EO Options

Manipulated variable

Type:
Stream:

Substream:

>
5 v
MIXED v

Varisble: @ [MOLEFLOW

Units:

Ibrnol/hr

Manipulated variable limits

Lower: ISDU
Upper: |BDUU
Step size:

M aximum step size:

Report labels
Line 1:

Line 2:

Line 3:

—
—

Line 4:

|

I

ED input

I

Open variable: [

Description:

|

Se realiza un diseno de
especificacion:

*Objetivo: temperatura de
salida 170°

*Variando la cantidad de
agua de refrigeracion
alimentada al cambiador.



Diseno de la columna de destilaciéon

*Tener en cuenta que es multicomponente.

*Al calcular el recovery tener en cuenta que todo el
H2 se va por cabeza.

*Componente clave ligero: ciclohexilamina.

*Realizar el balance de materia suponiendo que no
sale nada de anilina por cabeza. Esto nos los moles
de ciclohexilamina en cabeza. Teniendo en cuenta
estos y el hidrogeno tenemos la concentracion
méaxima que se puede obtener por cabeza de
ciclohexilamina (0,979).

*Escoger un bloque Sep2, poner los datos de
separacion. Se obtienen los moles de salida de cada

corriente. Material | ] I l

Display: | Format: v | Stream Table

/Specilica!ionsl Feed Flash ] Outlet Flash ] Utility [

Substream: MIXED v Outlet stream: |8 v
Stream spec: [Split fraction LI [ | _I | _|
Component [D 1st Spec 2nd Spec
ANILINA Split fraction Mole frac
HIDROGEN Split fraction 1 Mole ."ac/ \
» [CYCLOHEX Split fraction Mole frac\\ 0,973 /
ATER Split fraction Mole frac

Temperature F | 250,0 J | 250,0 _] | 250,0 J
Pressure psia 595,00 535,00 535,00
apor Frac 0,000 0,001 0,000
Mole Flow Ibmol/hr 118,867 100,545 18,323
Mass Flow Ib/hr 11473136 9766.621 1706,623
Wolume Flow cuft/hr 221,352 194,916 28,621
Enthalpy  MMBtushr -5,037 5,444 0,400
Mole Flow lbmol?hr
ANILINA 18,287 0,001 18,287
HIDROGEN 2,110 2110 TRACE
CYCLOHEX 98,470 98,434 0,037
WATER
Mole Frac
ANILINA 0,154 14 PPM 0,998
~ [ HIDROGEN 00mae 0,021 TRACE
CYCLOHEX 0,828 0,979 0,002
» | WATER

Substream:

MIXED v

QOutlet stream: | 9 v

JSpeciﬁca!ions' Feed Flash | Outlet Flash ] tility |

Strean spec: !Split fraction LH

=

I~

2n¢@_\

Component ID 1st Spec
ANILINA Split fraction Mole fraé| [0.998 )
HIDROGEN Split fraction Mole frac
CYCLOHEX Split fraction Mole frac

ATER Split fraction 1 Mole frac




Diseno de la columna de destilaciéon

*Si se quiere tener (después de eliminar el
hidrégeno) un 99%m en cabeza, se puede anadir
algo de anilina, (maximo 0,01*moles de
ciclohexilamina/0,99). Con esto se puede poner
una concentracion mas baja en el Sep2.

*Ejecutar el Sep2 con los nuevos datos y los
resultados se empleanpara poner el recovery que
pide el médulo DSTWU (seguir los-pasos
indicados en el ejercicio de modelado de una
columna de destilacion).

Nota

*Sabiendo el porcentaje de anilina respecto a la
ciclohexilamina se puede hacer un balance que
proporciona directamente la concentracién de
ciclohexilamina (96,4%)

F=B+D

Fxp =B*0,002+ny, ¢
Fxp ,=B*0,998+ny, 5
np ,=0,01*ny, /0,99

4 ecs, para 4 incognitas (np, ,, np ¢, B, D)
Una vez resuelto calculamos la concentracion:

JSpecificationsl Feed Flash ] Outlet Flash I tility ]

Substream: MIXED v Outlet stream: | 8 v
Stream spec: ISpIit fraction L“ I JI _l
Component 1D 1st Spec 2nd Spec

ANILINA Split fraction Mole frac
HIDROGEN Split fraction 1 Mole frac

» [CYCLOHEX Split fraction Moie frac ( 0,964
WATER Split fraction Mole frac

Material I ] ] ]

Xp c=Np ¢/ (Np c+1p 4 +0p ;) donde ny ; moles de hidrogeno

es un dato conocido

Display: v | Fommat: I

LI Stream T able

Temperature F | 250,0 —J | 250,0 _J I 2500 _J
Pressure psia 595,00 595,00 595,00
Vapor Frac 0,000 0,001 0,000
Mole Flow lbmol/hr 117,699 100,447 17.250
Mass Flow Ib/hr 11357,275 9750.423 1606,708
olume Flow cuft/hr 218,924 194,035 26,946
Enthalpy  MMBtushr -4,938 5,321 0,377
Mole Flow lbmol/hr
ANILINA 18,752 1,534 17,216
HIDROGEN 2,082 2,082 TRACE
CYCLOHEX 96,966 96.831 0,035
WATER
Mole Frac
ANILINA 0,153 0,015 0,998
HIDROGEN 0,018 0,021 TRACE
CYCLOHEX 0,823 0,964 0,002
WATER
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Condiciones de la columna de

destilacion

DSTWU.

*El destilado es vapor (hay
incondensables)

*Disefiada previamenta con el bloque
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RateSep Setup
Design Specs

Vary

Heaters Coolers
Pumparounds
Decanters
Efficiencies
Reactions
Condenser Heurves
Reboiler Heurves
NQ Curves

Tray Sizing

Tray Rating

Pack Sizing

Pack Rating
Properties
Estimates
Convergence
Analysis

Report

RateSep Report
User Subroutines
RateSep User Subroutin
RateSep Generalized Co
Dynamic

Dynamic Equipment HT
Block Options
Results Summary
Profiles

Interface Profiles

e
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 Configuration ' Slleam:] v Pressure] +f Condenser ] J Reboilerl

Feed streams
Name

Stage

Convention

NiE

=

Product streams
Name

Stage

Phase

Basis

Flow

I

Units

Vapor

70

Liquid

fodels |

o

BRER

+

QAR DI AR QA

#

Allv Cunfiguralinnl +/ Streams|  Pressure | +f Condenser | ¥/ Reboiler | |
Setup options
Calculation type: -
Setup Number of stages: 70 2 Stage wizard
RateSep Setup X -
Design Specs Condenser: |Parl|a|»\/apor ﬂ ‘
Vary Reboiler: [ ~|
Heaters Coolers Valid phases: | LI
Pumparounds Eonverdence: I _I
: -
Decanters B
Efficijncies Operating specifications |
eactions
Condenser Heurves |Heflux ratio LI |Mole LI |2'97 I _I
Reboiler Heurves | Distilate to feed ratio v | [Mole v [0.8464 [ |
NQ Curves -
Tray Sizing Feed basis
Tray Rating
Pack Sizing
Pack Rating
Properties
Estimates
Convergence
Analysis
Report
S afE e o €2 «lm =1 ol @) el 2(2]x]
M B9 A || V Configuration | ¥/ Stieams /P }JCondenser | ¥/ Reboiler |
34 it
4 s View: ~
@ B13

*
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Setup

RateSep Setup
Design Specs

Vary

Heaters Coolers
Pumparounds
Decanters
Efficiencies
Reactions
Condenser Heurves
Reboiler Heurves
MNQ Curves

Tray Sizing

Tray Rating

Pack Sizing

Pack Rating
Properties
Estimates
Convergence
Analysis

Report

RateSep Report
User Subroutines
RateSep User Subroutin
RateSep Generalized Co
Dynamic

Top stage / Condenser pressure
Stage 1 / Condenser pressure:

400 psia -

Stage 2 pressure (optional)

O

Pressure drop for rest of column (optional)

I
R I

(" Stage 2 pressure:
(¢ Condenser pressure drop:

(" Stage pressure drop:
¢ Column pressure drop:
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Condiciones de la columna de
destilacion
*Hacer un disefio de especificacion

G| a|R

- de anilina.

- (dentro del menu de la columna) para L N
obligar a la pureza del 98% en el fondo \
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@ Setup

@) RateSep Setup
(3 Design Specs
¢ B

Vary

Heaters Coolers
Pumparounds
Decanters
Efficiencies
Reactions

A JSpeciﬁcalionle Components | « Feed/Product Streams | Options | Results |

Type:

Design specificatic
{ Mole purity ‘

Specification
{ Target: 0,938 ‘
Stream type
’( & Product " Decanter ‘
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Setup

RateSep Setup
Design Specs
1

Yary

Heaters Coolers
Pumparounds
Decanters
Efficiencies

Reactions
randancar Hewoac

 Specifications /ComponentsIJ Feed/Product Streams | Uplionsl Hesults]

i~ Component:
i~ Selected components i
ANILINA

[~ Awvailable components ——

B12

Material
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v Deﬁne]J Spec ] JWary I Fortran | Declarations | EO Options
- — [ 812 ~ &k [
Flowsheet variable|D efinition T
CHA Mole-Frac Stieam=13 Substream=MIXED Component=CYCLOHEX E e
# (M Flowshest
* : Eﬂ S‘LVekasms
[4 “;c Bl
#(M B4
w4 89
— © & o
= @A B12
@ Input
£ Hourves
@ Dynamic
@ Block Options.
esults
T vt
@ EOInput
@ Spec Groups
Ports
- N E Stream Results
[0 custom Stream Results
 Define V'Spec IJ Vary | Fottran | Declarations | EO Options e
* 4 Reactions
. o X o B Convergence
Design specification expressions 2 Gl ot ot
+ “onfiguration
Spec: IEHA = trigmime
# (¥ Dynanic Configuration
Target: [0,99 -
Tolerance: IU,UOU1
]
B13
. .~
Se realiza un disefio de
o o .,
| > | especificacion:

v Define] VSpec VVary | Fortran I Declarations ] EO Options ]

Manipulated variable
Type: Block-Var v
Block: B11 o

Variable: @ [VFRAC >
Sentence:  |PARAM

Manipulated variable limits
Lower: |U,U1

Upper: IU,S

Step size:

M aximum step size:

—
—

Report labels
Line 1: Line 2: Line 3:

| I | |

EQ input

Line 4:

Retir

Open variable: I

Description: |

*Objetivo: pureza de
ciclohexilamina 99%m

*Variando la tamperatura o
fraccion de vapor del cambiador.

anec.ﬁ,;anom\ Flash Options | Enrainment | Utiiy |

Flash specifications

=0 psia v
[Heat duty ~]o [Brum ~]
Valid phases

~

*No olvidar poner en el flash la
especificacion de Heat Duty (no

temperatura)



Incluir el reciclo de una parte del H2 separado
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Vi De[ine]J Vary I v Tabula!e] Fortran | Declarations | Optional I [

Hacer un analisis de sensibilidad
Flowsheet variable|Definition . .
513 Stream-Yar Stream=13 Substream=MIXED Y ariable=MOLE-FLOW Units=lbmol/hr Varlando parte del H 2 recl clado .

512 Stream-Var Stream=12 Substream=MIXED Variable=MOLE-FLOW Units=lbmol/hr
515 Stream-Var Stream=15 Substream=MIXED Variable=MOLE-FLOW Units=lbmol/hr
* v Deﬁne] JVay Tabula[el Fortran I Declarations I Optional I I
' Define VVary ]\/ Tabulale] Fortran I Declarations | Optional I I Column No. Tabulated variable or expression

» EI 513

Cases: [~ Variable no: [[[IE ~ [ Disable variable 2 512

Manipulated variable Values for varied variable 3 515

" List of values *

Type: Block-Var -

Block: B14 v _|:|
Variable: @W (+ Overall range
Sentence: |FLOW/FRAC Lower: |0,1

ID1: 16 - Upper: |05
H#Paint: [10 [
Report labels
Line 1: | Line 2: I
Line 3: I Line 4: [

;
:

Sensitivity 5-2 Results Summary

895
175
1003

/

170

85
165

LBMOUHR
855 86,0 86,5 87,0 875 88,0
135 140 145 150 155 160
_‘\mnnz 10008 1000 10012 10044 10016 10048 1002 10022 10024 10026 10028

130

850
125

845
120

840
15
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