METADATA AND NUMERICAL DATA CAPTURE:

Liquid-Liquid Equilibria

(3-Component: Binodal Curve)

@uided Data
Capture (GDC)

This tutorial decribes
METADATA AND NUMERICAL DATA CAPTURE:

for Liquid-Liquid Equilibria (3 components)
BINODAL CURVE
with the Guided Data Capture (GDC) software.




NOTE:

The tutorials proceed sequentially to ease the
descriptions. It is not necessary to enter all
compounds before entering all samples, etc.

Compounds, samples, properties, etc., can be
added or modified at any time.

However, the hierarchy must be maintained
(i.e., a property cannot be entered, if there is no
associated sample or compound.)




The experimental data used in this example 1s from:

1452 J. Chem. Eng Data 2001, 45 14521456

Liquid—Liquid Equilibria of the System Water + Acetic Acid +
2-Hexanone at 25 °C and 35 °C

1.1 Qiero. J. F. Comesana. J. M. Correa.” and A. Correa

Department of Chemical Engineering, University of Vigo, 36200 Vigo, Spain

Liquid—liquid equilibria of the system water + acetic acld + 2-hexanone at 25 "C and 35 “C were studled
to evaluate 2-hexanone as an extractlon agent In aqueous solutlons of acetlc acld. The experimental data
were fitted using the NRTL and UNIQUAC equations. Equilibrium predictions, applying the UUNIFAC
method, were also made with the use of liguid—liquid equilibrium specific parameters for both

temperatures.,




Binodal Curve data for (water + ethanol + dimethylphthalate)
at T=298.15 K and p = 101.3 kPa

Experimental Method Info:
Table 2. Binodal Curve Mole Fractions for the Svstems

Water (1) + Ethanol (2) + Dialkyl Phthalate (3) at The first step to determining the lguid + Uguid equi-
208.15 K librium was establishing the binodal curve in the critical

reglon using the ‘tLIl'|:IJI:|J.I'I]E'LI"I. titratlon method. Homoge-

X Xz Xz X X3

Water (1) + Ethanol (2) + Dimethyl Phthalate (3)
04211 02580 03200 06052 02650
04821 02766 0.2403 06689 02508
05132 02857 02012 0.7218 02266
05838 02710 0.1451 0.7246 02247
06044 02650  0.1306 0.7606 02064

‘ater (1] + Ethann
04117 02840  0.2043
04800 03706 0.1404
05277 03568 01154 06858 02808  0.0334
05812 03370 0.0818 a3l 02765 0.0304

Water (1) + Ethanal (2) + Dibut thalate (3)

iethy 1thalate (3]
0. FEET" 03298  0.0705
06750 02865 00376

02806 04747 02447 0.4348 .

0.332% 049038  0.1774 04539  D4728
03738 04732 01530 04660 04699
04062 04893 0.1045 04779 DAGED
04249 04760  0.08982 04862 04661

This data set is considered here.




m uided Data Capture - Thermophysical and Thermochemical Data

O]
(=] 2002 ben reh O

- dirnethyl phthalate
¢ i Sample 1 [em,99.0m ne;;)

- disthyl phthalate

- Sample 1 [em,39.0m?% . ne;ze;] 2. CLICK P”'opemy

- dibutyl phithalate

- Sample 1 [cm,39.0m no;se;)]
EI twaker

: Sample 1 [cm;[Deionized with Ml BG spstem];99. 9% est]
EI ethanol

L] --

M - thanal + dimethwl phthalate + water

1. SELECT the mixture for
which the data are to be
captured.

NOTE: The bibliographic information, compound identities,
sample descriptions, and mixture were entered previously. (There
are separate tutorials related to capture of this information.)




= Property and experimental method for ethanol + dimethyl phthalate + water

Critical properties

Wapor preszure; Boilling temperature; and Azeotropic T & P
| Phaze tranzilion properties
P A chivity: Fugacity:and Ozmatic properties

Yolumetnc properties

Heat capacity and derived properties

Ewxcess; partial; and apparent energetic properties

SELECT the Property Group -
Composition at phase equilibrium




= Property and experimental method for ethanol + dimethyl phthalate + water =] 3

Composition at phase equilibrivim |_

— P —
bolaRity of water -

kale fraction af ethanal

M ole fraction of water

Tl [TCEart of erriar il al =tate

tale fraction of dimethyl phthalate in LLG chtical state

Male fraction of water in LLG critical state
Male ratio to zalvent: ethanal

SELECT the composition (mole fraction here) of
one component (ethanol here) to serve as the
Property. The component selection is arbitrary.

Table 2. Binodal Curve Mole Fractions for the Svstems

Water (1) + Fthanol (2) + Dialkyl Phthalate (3) at
208.15 K

A Xz Xz A Xz X3
Water (1) + Ethanal (2) + Dimethyl Phthalate (3)
04211 02588 03200 06052 02650 01298
04831 02766  0.2403 069 02508 0.0793
05132 02857 02012 0.7218 02266 00516
05830 02710 01451 0.7246 02247 0.0507

0.6044 02650 01306 07606 02064 00329




208 1. SELECT Method of Measurement from the list
provided. NOTE: Other is a possible selection and
should include a brief description in the Comment field.

The first step to determining the lquid + lquid equi-

librium was establishing the binodal curve in the critical
reglon using the turbldimetry titratlon method. Homoge-

Twationmethod &

Frincipal objective af the warl:

‘ 2. SELECT the Experimental Purpose
from the list provided.

|

[owm [ s
3. CLICK OK




SELECTION of # of Phases in Equilibrium and # of Constraints

u Mole fraction of ethanol () {Dimensionless) as function of 1 variahle(s) _ =] x|

Enter the # of Constraints.

Enter the # of phases in
equilibrium.

= There are 2 constraints in

5 the present example;
There are 2 phases (liquids) | temperature and pressure.

in equilibrium in the case of a

Binodal Curve.

[Py csdntiod EEN



i Mole fraction of ethanol () (Dimensionless) as function of 1 variable{s) M= E3

ethanol + dimethyl phthalate + water |_

Multiple samples for a given component can
be accomodated, but this is rarely needed.




w Mole fraction of ethanol {) (Dimensionless) as function of 1 variable(s) _ 5] x|

ethanol + dimethyl phthalate + water |_

Liquid of pure ethanal

Liquid of pure dimethyl phthalate

Liquid of pure water

Liguid mixture 1

Liquid mixture 2

Liquid rixture 3

Fluid [zupercritical or subcritical phasesz)
Gaz

SELECT Liquid Mixture 1 from the list provided for the
Phase of the Property value.

Esperimental values




All associated fields appear automatically.

i Nole fraction of ethanol (Liquid mixture 1) as function of 1 variable{s)

ethanal + dimethyl phthalate + water

z = : = [ m
Coidworet 5

Ligquid misture 1

- — =
SELECT Liquid Mixture 2 for Phase 2 [

——




Specification of constraints, constraint values, and constraint units

i Mole fraction of ethanol {Liguid mixture 1) as function of 1 variable{s)

ethanol + dimethyl phthalate + water

2 N 2 = — G
Liqud miwuest ¥ {

{ Liquid misture 2

T | IS J [ i
| | R = i

| — A = —

| N

1. SELECT Constraint 1 and ||
Constraint 2 from the lists

provided (7 and p here).
|

|| 2. TYPE Values and j
|| SELECT Uhits for each
= Constraint. Include

Uncertainties, if known.

.




SELECTION of the Independent Variable

w Mole fraction of ethanol {(Liguid mixture 1) as function of 1 variahle{s) ==l E3

ethanol + dmethyl phihalate + water [z
Bl Bl [ [ 1N [

T |

Liquid misture 2

Tenperatae Sl oot e] Vaue fose 7 2 -

|| CTLT [ —

Cuadmret ol = —

|| Temperature
Pressure
Partial preszure of ethanol
Fartial pressure of dimethyl phthalate
Fartial preszure of water
- Mole fraction of ethanaol
Mol fraction of dimethyl phthalate
|_ Male fraction of water
[

fraction here) of one of the other
components (water here) as the
Independent Variable.




Measurement definition and Data presentation

i Mole fraction of ethanol (Liquid mixture 1) as function oy

1. SELECT Direct Value (as I

compared with Relative Value) o=
= from the list defining the

Measurement Results -

F: 2. SELECT the

o _|le—" | presentation method.

3. CLICK Numerical Data




Table 2. Binodal Curve Mole Fractions for the Svstems
Water (1) - Ethanol {(2) + [halkyl Phthalate (3) at

m Mole fraction of ethanol {Dimensionless) as functio 20815 K

A3 A
Ethanol (2) + Llime

TYPE, or much preferably,
PASTE the variable and
property values into the table.



% Mole fraction of ethanol (Dimensionless) as function of 1 variahle(s) =1

1. CLICK View plot to see
a plot and check for
typographical errors.

& Mole fraction of ethanol as function of Mole fraction of water

2. CLICK 0K,
when done

—



i Mole fraction of ethanol (Dimensionless) as function of 1 variable(s)

CLICK Accept




w Guided Data Capture - Thermophysical and Thermochemical Data
File Edit Tools Help
EEfErEnRGe (SETnEE Samplel Mi:-:turel Fleacticnnl P'ru::pert_l,ll [ atE Tal:nlesl
= E!:IEIE bt reh [
=] dimethyl phthalate
_Semple T [em.33.0m% nc.] NOTE: The new data set now
=1 I:I!eth_l,ll phthalate
- Sample 1 [5m 39.0m% e se] appears in the tree under the
[=]- dibutyl phthalate . .
L Sample 1 [om,39.0m e appropriate mixture.

NOTE: DOUBLE CLICKING on the data set
allows editing of all entered information.




END

Continue with other compounds,
samples, properties, reactions, etc...

or save your file and exit the program.




