METADATA AND NUMERICAL DATA CAPTURE:
SOLUBILITY (composition)

2 - Components: LiquidilLiquid or SolidlLiquid

Guided Data

Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for 2-components: Liquid/Liquid or Solid/Liquid
SOLUBILITY (composition)

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:

308 J Chem. Fng Dara 2003, 48 395401

Apparatus for the On-line GC Determination of Hydrocarbon
Solubility in Water: Benzene and Cyclohexane from 70 °C to 150 °

Céline Marche,*' Hervé Delépine,! Corinne Ferronato.! and Jacques Jose'

Laboratoire des Sciences et Stratégies Analytiques, Universite Claude Bernard-Lyon 1,

Bat J. Raulin, 2 """ étage. 43 Boulevard du 11 novembre 1918, 69622 Villeurbanne Cedex, France; and
Laboratoire d'Application de la Chimie a 'Environnement, Université Claude Bernard-Lyon 1,

Bat J. Raulin, 4 """ étage. 43 Boulevard du 11 novembre 1918, 69622 Villeurbanne Cedex, France

An apparatus has been designed and constructed to measure liquid hydrocarbon solubility in water. On-
line analysis coupled with gas chromatography has been applied to the determination of binary mixtures
of water with benzene and cyclohexane for the temperature range (70 to 150) "C. Measurements obtained
for benzene show good agreement with literature values and allow us to validate this new method.
Increasing the temperature from 70 °C to 150 °C increases the mole fraction solubility of cyclohexane in
water from (19.7 +£ 0.02) = 10-6 to (131 + 3) = 10-8,




SOLUBILITY (composition)

Q2

Components)

Benzene in Water

Table 1. Mole Fraction Solubility of Benzene in Water

10 Yx + o) 10 1%
EX] lit. calc by eq 2
2. 75+ 0.01 G177 6257 .97
022 + 0.03 0,50, 9,492 1023 9.23
16.20 + 0.07 _ 15.41
3.2+ 0.5 24.2 (at 150 7°C) .~ 22.37

22.8 (at 1498 "C)”

This data set is
considered her

€.




Experimental Method Info:

Gas Chromatography



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

Reference Corpound Sample Mi:-:turel Diaka Tables
[=]- 2003 mar del 0

- benzene

P Sample 1 [cm,99. 7%, nc;;)

= water 2. CLICK

= 1 [epDeionized);99. 99:3% est)

B L crzene + water P r Oper l:y

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.)




. Property and experimental method for benzene + water + - 0] x|

Property group: IEDmpDSitiDn at phaze equilibrium
FUE =y b ole fraction of benzene

RAIE

Dimenzionless

ALLOTHERONITS, | W— 1. SELECT the Property Group:

‘ Composition at phase equilibrium
from the menu.

b ethod of measzurdment;

Expernimental pyfpoze:

2. SELECT the Property: Mole
fraction of benzene, for the example.

=~

3. The Units: Dimensionless are selected
automatically in this case based on the property.

“® SELECT ALL OTHER UNITS to add a
multiplier (i.e., x 10-) as in the present example.

] Cancel




1. TYPE the conversion factor to convert the values in
the manuscript table to 1 mole fraction of benzene.1

Mon-standard conversion factor

Froperty walue in the anginal uaitz multiplied by a
converzion factor i property walue in 1;

Cancel |

[Onginal Walue] * [Conversion Factor] = [Converted
Walue] in 1

E nter the Converzion Factor here

|0.0001

2. CLICK OK




1. SELECT Method of Measurement from the list

Help

roretyof PYOVided. NOTE: Other can be a valid selection and
roper: | Should include a brief description in the Comment field.

Urits: I:‘-‘nLL OTHER UMITS j
il ] bt |
Experimental purpoze: Frincipal objective of the wark, =

2. SELECT the Experimental
Purpose from the list provided.

Comment
[optional]

3. CLICK OK \




SELECTION of # of Phases in Equilibrium and # of Constraints

. Mole Fraction of benzene () {* 0.0001 ) as function of 1 variable(s)

b istuare: Ihenzene + pater

Fhases i equilibrivnm; IE 1..I Caonztraints: |4 |ndependent vanables: |1

Fhasze of the F'Mvalue[s] I

SELECT the # of Phases in
equilibrium. SELECT the # of

CASE 1: For solubility of a liguid in Constraints (such as
another liguid, there are 2 phases; temperature or pressure).

liguid mixture 1 and liquid mixture 2. Pressure is constrained in the

CASE 2: For solubility of a crystal present example (17 bar).
in a liqguid, there are 2 phases; liguid
and crystal of pure x, where x is the
solute.




iw,. Mole Fraction of benzene () (* 0.0001 ) as function of 1 ¥ariable(s)

Misture: | perzene + water

Phazez in equilibrium: |2 vl Constraints: |-| vl Independent wanables: |1 Froperty e Sample #I-I vI Sample#l-l vl

Phasze of the Property Y aluez) I

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

— Definition of Measurement Results [Abzolute ve Relative)

=

— Data presentation

E sperimental values vI

Commentz [Optional): |

Property and method Mumerical Data I Cancel




i, Mole fraction of benzene {Liquid mixture 1) (* 0.0001 } as function of 1 variable{s)

=101 %]

— Phaze 2

— Independent variable 1

listune: Ibenzene+water j
Phases in equilibrium: |2 vI Constraints: |1 vl Independent vanables: |-| Property zet # |-|_ Sample ﬂ|1 vI Sample#h vI
Precizsion of the Property % aluelz]
— Conztraint 1 [Fized value of] ) S C & .d S _—
A 1) SELECT Liquid mixture 1 —
[ J (]
from the list provided for the | =
hl fILiu:|uiu:| risture M=

— Definition of Measurement BesultzWghzolute vz Relative)

— Data prezentation

IEHperimentaI values

Phase of the Property
Value
Note: If the second phase is a
crystal, select Liquid here.

NOTE: Phase, Constraint and Independent |
— Variable field(s) appear automatically based on
the entered information and the Gibbs Phase Rule.




1. SELECT Phase 2 (Liquid mixture 2), Constraint(s)
(Pressure) and the Independent Variable(s)
(Temperature) from the menus.

Note: If the second phase is a crystal, select Pure crystal of x,

(]
where x is the solute.
Phazes in equilibriur; m Consztraints: m |ndependent variables: |-|_ Froperty set # |-|_ Sampls #[4 | Sample #

Precizion of the Property Yalue(z)
Phase of the Property Value(s] ILiquid riisture 1 |-|

— Phase 2
ILiquid misture 2

— Constraint 1 [Fixed walue of |

IF'ressure

Llnits:lbar j Uncertainty: ||:|.5 v %

— Independent vanable 1

ITemperature

Ipits: « | Uncertainty: {01 [ =
Ic =~

— Definition of tMeasurement Besultz [Absalute vz Relative)

| =~

Eered 2. TYPE the Constraint Value (if required)
and SELECT Units for the Variable(s) and
emey Constraint(s). Include approximate

Uncertainties, if known. e |




. Mole fraction of benzene (Liquid mixture 1) (* 0.0001 ) as function of 1 variable{s} - |EI|5|

b inkuire:

benzene + water

Phazes in equilibrium: |2 vI Constraints: |-| -.I Independent wvarig

1. SELECT Direct Value (as

Phaze of the Property Y alue(s] ILiquid rmisture 1

—Phaze 2

compared with Relative Value)

ILiquiu:I mixtLre 2

from the list defining the

— Constraint 1 [Fixed value of)

I Preszsure

1t fleasurement Results "~

— Independent variable 1

I T emperature

j Units:lc j ncertainty: ||:|.1 =

j ':'flLiquicI miskure 1

Drefinition of Measurement Resultz [Abzolute ve Relative)

I Direct value

2. SELECT the appropriate
Data presentation

[rata prezentation

IEHperimental values

method. Experimental values
here.

Comments [Optional): ||

Property and method | / | Murmnerical 0ata I Cancel |

3. CLICK Numerical Data




e g hon e ~ TYPE, or much pretferably,

—— PASTE the variable and
property values into the table.
See next page...

| = || D

Table 1. Mole Fraction Solubility of Benzene in Water

10 Yx + a)” 10 1y
HC EX lit. cale by eq 2
70.0 5.75 +£0.01 61776251 5.97
1008 022 +0.03 0450164592 10,23 0,23
131.1 16.20 + 0.07 15.41
151.2 232405 24.2 (at 150°C) * 22.37

22.8 (at 149.8 "C)°

Clear the T able | Wigww plot | Accept | Cancel |




in. Mole fraction of benzene (* 0.0001 )} as function of 1 variable(s) - |EI|£|
File Edit Ackion Help

Yar 1 | Property |
70.0 575

100.8 9.2

1311 16.20

LT | e | Do | P | —

1651.2 232

Table 1. Mole Fraction Solubility of Benzene in Water
10 Yx + a) 10
EX lit. cale by eq 2

5.7 £0.01 6177 6.25]1 2.97
022 +0.03 0.50,18.40.2 10,29 8. 23
16.20 + 0.07 15.41
23.2+05 24.2 (at 150°C) ° 22.37
22.8 (at 149.8 "C)°

Clear the T able | Wigw plot | Accept | Canicel |

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

convert the original table into the required number of columns.
(This can also be done externally in spreadsheet software, e.g., EXCEL.)




. Mole fraction of benzene (* 0.0001 ) as function of 1 yariable(s}) - |EI|5|
Fil= Edit Action Help

Warl |Property |
1 70.0 575
2 100.8 9.2z
3 131 16.20
4 181.2 232

1. CLICK View plot to see
a graphical representation
of the data.

i, Mole fraction of benzene as function of Temperature __;::: - 10| x|
Tools Help

22

Wiew plat |

Clear the Table |

2. Check for
typographical
errors, and CLICK
OK, when done.




i, Mole fraction of benzene (* 0.0001 } as function of 1 variable{s}) - IEIlEl
File Edit Action Help

ar 1 |Property |
1 70.0 575
2 100.8 822
3 1311 1E.20
4 151.2 232
5

CLICK Accept

Clear the T able Cancel

Wigww plot




m. Guided Data Capture - Thermophysical and Thermochemical Data

File Edit Tools Help

I:'~‘3':‘3"'3“E‘3| ':':'mF":"-'”'jl ' NOTE: The new data set now
=1 2003 mar del 0 appears in the tree under the

- benzene appropriate mixture.

- Sample 1 [cm 33,78 ne; ]

=) weater

= benzene + water

B 1 1=, 21 (L1, Set 1], B Method: CHROM d<1=1% dT=0.1 dP=0.5%

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.




