METADATA AND NUMERICAL DATA CAPTURE:

Liquid-Liquid Equilibrium - Binary

(Conjugate phase compositions - 2 Phases)

@uided Data
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for Liquid-Liquid Equilibrium (2 components)
Conjugate Phase Compositions (2 Phases)
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 is from:

152 J. Chem. Eng Data 2003, 458, 152—157

Liquid—Liquid Equilibrium and Excess Enthalpies in Binary
Systems Methylcyclohexane + Methanol and Methylcyclohexane +
N.N-Dimethylformamide

Magdalena Bendovi,* Karel Rehik, Jaroslav Matous, and Josef P. Novak

Department of Physical Chemistry, Institute of Chemical Technology, 166 28 Praha 6, Prague, Czech Republic

Liquid—liquid equilibrium and excess enthalpies were studied for the two binary systems: methyloyclo
hexane + methanol and methyleyelohexane + N Adimethylformamide. Points of the binodal curve in
the vicinity of the critical point were established in both of the systems by means of the cloud-point
method. Equilibrium compositions were determined at different temperatures using the direct analytical
method and the volume method. Excess enthalpies as functions of composition were determined at 298,15
K and 313.15 Kusing a Hart 44 10 microcalorimeter with continuous-flow mixing cells. The results were
correlated by the modified Wilson equation. A prediction of the liquid—liquid equilibrium and the excess
enthalpy by the modified UNIFAC contribution method (Dortmund) was compared to the experimental
values.



Conjugate phase compositions for
(methylcyclohexane + methanol) at p = 101.3 kPa

Table 3. Conjugated Phases Mole Fractions for the

Systems Methyleyclohexane (1) + Methanol (2) and This data set is
Methvleyvclohexane (1) + ANANDMEF(2)

considered here.

solvent phase alkane phase

K xy xp”
Direct Analytical Method _
Methyloyelohexane (1) + Methanol (£)

0.135 0.831
0.1a0 0812
0.174 0742
0202 0,750

0,251 0.G80

Experimental Method Info:

The direct analytical method consists of analyzing
samples of the conjugated phases. In this work, capillary
oas chromatography was emploved. In the svstem meth-
- L — -

vleyelohexane + methanol, the concentration of methyley-
clohexane was determined in both phases, because metha-
nol was used as the GU solvent.




Guided Data Capture - Thermophysical and Thermochemical Data

File Edit Tools Help

Reference Commpound Sample [Mixklre Reackion Propert Daka Tables
=- E!IIEIH ben reh O

= methployclohexans

_ Sample 1 [cm,99m%, nc;0.0050% [K.arl Fizcher bitration)])
EI methanol

u =

e[ ONRRE (K.arl Fizcher titration))

®  methanol + methylcyclohexane 2 ° CLICK
(\ Data Tables

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, which describe capture of this information, if needed.)




i, Data Table Processing

Select twpe of table:

WLE and LLE in binary and ternary mistures

methanal + methyploypclohexane

CLICK OK




. YLE and LLE in methanol + methylcyclohexane - O] x|
File Edit Help

Froperty
itz
FPhaze

NOTE: This form appears.

The next pages of this tutorial show you how to

(1) PASTE your data in the Data Table, and to
(2) SELECT the Property, Units, and
Phase for each column.

Clear the Table Wiew plat . Frocessz Cancel




i, ¥YLE and LLE in methanol + methylcyclohexane

=10l x|

File Edit Help
Property
Initz
Phaze
1 29315 0135 0831
2 29815 0150 nez
3 30315 0174 0792
4 0815 0202 0.750
5 315 0.251 0.680
G

Table 3. Conjugated Phases Mole Fractions for the
Systems Methyvlevelohexane (1) + Methanol (2) and
Methvlcyelohexane (1) +~ NA-DMF(2)

solvent phase

TiK '

alkane phase

x”

Clear the Table |

"iew plot ...

Frocess

Direct Analytical Method

Methyloyclohexane (1) + Methanal (2)

293,15 0.135
208,15 0.150
A0 15 0.174
A08. 15 0.202
31315 0.251

0831
08l
0792
0,750
0.GRO

NOTE: Simple CUT/PASTE procedures can be used within the Data

Table to convert the original table into the required number of columns.

(This can also be done externally in spreadsheet software, e.g., EXCEL.)




W/

i, YLE and LLE in methanol + methylcyclohexane

File Edit Help

=10 x|

DOUBLE CLICK in each of the 3 boxes

above each column to SELECT the
(1) Property, (2) Units, and (3) Phase

from menus.

Clear the Table Wiew plat ... Proceszsz

Cancel




im. ¥LE and LLE in methanol + methylcyclohexane - |I:I|E|

File Edit Help
Froperty T emperature tale fraction of methyloyclohexane | Mole fraction of methyployclohexane
nitz K. Dirmengionless Dimensionless
Phaze Liquid mixture 1 Liquid risture 1 Liguid rmisture 2
1 | 293.15 \ 0.135 \ 0.831
2 23815 0150 ez
3 0315 0174 0,792
4 0215 0202 0,750
a] 13156 0.251 0.680

The completed table looks as shown here.

The Phase specifications for the 2 liquid mixtures are
Liquid Mixture 1 and Liquid Mixture 2.

The Phase specification for Temperature is arbitrary,
but must be one of the two specified phases.

Clear the Table | Wiew plat .. | Procesz | Cancel




. ¥LE and LLE in methanol + methylcyclohexane -0 x|
File Edit Help
Froperty Temperature Mole fraction of methylcpclohexane | Mole fraction of methyloyclohexane
Urits K Dimensionless Dimensionless
Phase Liquid mixture 1 Liquid misture 1 Liquid misture 2
1 29315 0135 e
2 298.15 0150 nalz
3 30315 0174 0,792
4 0815 0,202 0,750
5 3315 0,251 0,680
B

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

i, Mole Fraction of methylcyclohexane as function of Temperature(s) - |EI|£|
Help

Clear the Tahble |

|* | | | | | |
293 295 297 299 A eTie] 05

2. CLICK OK, when done




ini. YLE and LLE in methanol + methylcyclohexane -0 =|

File Edit Help
Froperty Temperature Maole fraction of methylcpclohexane | Mole fraction of methployclohexane
Urits K Dimenzionless Dimenzionless
Phaze Liquid mixture 1 Liquid mixture 1 Liquid rmixture 2
1 29315 0135 0831
2 29815 0.150 oz
3 0315 0174 0792
) 0315 0202 0,750
a] 1315 0.251 0.680
] i

CLICK
Process

Clear the T able Wigw plat ..




. Property and experimental method for methanol + methylcyclohexane - II:Ilil

Hel .

p 1. SELECT Method of Measurement from the list.
rore| NNOTE2 Other is a valid selection and should include a brief
uni:| description in the Comment field, as shown below.

You are entering the data:

% Inonginal units [az inthe source] 7 In systemup#®conyverted|

kMethod of meazurement; Chromatography -

E=penrmental purposze:

Principal objechive of the wark:

2. SELECT the Experimental Purpose
from the list provided.

Comrment |

[optional)
—

3. CLICK OK Ok | Cancel




. Edit: Mole fraction of methylcyclohexane (Liguid mixture 1) {Dimensionless) as function of 1 variable(s) - |EI|5|

RTecizion of the Fropeily Y aluels]

j ‘ " Dimensionless =

Mimture: |y

nl + methulruclnhexane
Phazes in eguilibrium: |2 vI Conztraints: |1 vI |Independent vanables: |-| Property zet # |-|

Phase of the Property ¥ alu

Liguid mixture 1

—Phase 2
ILiquid mixtLre 2

~

— Constraint 1 [Fixed value of]

I Preszure

j ':'flLiquid rritLre 1 j Value: | U”it33|kF‘a j LIncertainty: I— r =

—Ind

« The # of Phases in || Multiple Samples for a
Equilibrium and # of given component can be
| Constraints are determined accommodated, but this is
by the software based upon the rarely needed. B
Data Table entries.

]

—Da

1]

Comments [0 ptional]; |

Property and method Murnerical Data I Cancel




1. TYPE the Value (101.3, here) and
SELECT the Units (kPa, here) for the
e Constraint (if required).

Minture: I-r
Phazes in |1 Samnple # (4

NOTE: The identity of the constraint
was assumed by the software.

Phaze d

— Phase 2
ILiquid risture 2

— Congtraint 1 [Fixed walue of)

IF'ressure j ':'fILiquid rizture 1

— Independent wariable 1
ITemperature j ':'fILiquid misture 1 j

j | nicertainty: | [ %

— Definition of Measurement Results [Abzolute ve Relative]

IDirect value

2. ENTER the Precision of the Property and
— the Uncertainties for the Constraint(s) and
Frocinel hes Independent Variable(s), if known.

Comments [Optional]: |

Property and method | | Murnerical Data I Cancel |

3. CLICK Numerical Data M




Note: The numerical data shown here were transferred by
the software from the Data Table entered previously.

i, Mole fraction of methylcyclohexane {Dimensionless) as function of 1 ¥ariable{s}) - |EI|£|
File Edit Action Help

Yar 1 |Property |
1 29315 0135
2 232.15 0150
3 30315 0174
4 30215 0.202
5 31315 0.251

2. CLICK Accept to
accept this first data set

derived from the entered
Data Table.

1. CLICK View plot to see a
plot, if desired, but
typographical errors were
checked earlier.

Clear the Table | Caricel

Wigw plat |




i, Edit: Mole fraction of methylcyclohexane (Liquid mixture 2} {Dimensionless) as function of 1 variable(s) i - |EI|5|

P ibuire:

methanol + methylcyclohexane

Phazes in equilibrium: |2 vI Conztraints: |-| vl Independent wariables: |-| Property zet # |2 Sample ﬂ|1 v| Sample#h vI

Precizion of the Property Walue(s)
Phaze of the Property Walue(s] ILiquid riisture 2 j ’7 I ¥ Dimensiorless oz
— Phaze 2
ILiquil:I mixture 1

— Congtraint 1 [Fixed value of]

IF'ressure

— Independent variable 1

ITemperature

1. NOTE: Information such as
= the Constraint value and
—| Uncertainties are

& transferred from the first data
set by the GDC software.

Property and method | | Murmerizal D ata I Cancel |

2. CLICK Numerical Data %




Note: The numerical data shown here were, also, transferred
by the software from the Data Table entered previously.

iw. Mole fraction of methylcyclohexane {Dimensionless) as function of 1 variable(s) - |EI|£|
File Edit Action Help

Yar 1 |Property |
1 29315 0.831
2 232.15 0812
3 30315 0.732
4 30215 0.750
5 31315 0.650

2. CLICK Accept to
accept this second data
set derived from the

entered Data Table.

1. CLICK View plot to see a
plot, if desired, but
typographical errors were
checked earlier.

Clear the Table |

Wigw plat |

Caricel




Guided Data Capture - Thermophysical and Thermochemical Data
File Edit Tools Help

Reference Cu:umpcuunl:ll

NOTE: The 2 new data sets

=~ E!IIIIIH ben reh O

= methyloyclohexane

& methanol + methployclohexane

=1 lle, 2 L1, 5et 1), B Method CHROM
w1 le, =2 (L2, Set 2], B Method: CHROM

appear in the tree under the
appropriate mixture.

NOTE: DOUBLE CLICKING on a 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.




