METADATA AND NUMERICAL DATA CAPTURE:
SOLUBILITY

Guided Data
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

SOLUBILITY

(1 component in 2-component solvent)
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:

J. Chem. Eng. Data 2001, 45, BR5—&87 BB

Solubility of Anthracene in Binary Alcohol + Methyl Acetate Solvent
Mixtures at 298.2 K

William E. Acree, Jr.*

Department of Chemistry, University of North Texas, Denton, Texas T6203-5070

Experimental solubtlities are reported for anthracene dissolved In elght binary alcohol + methyl acetate
solvent mixtures at 25 °C. The alcohol cosolvents studled were |-propanol, 2-propanocl, 1-butanol. 2-butanol,
2-methyl-1-propanol, 1-pentanol, 2-pentanol, and 3-methyl-1-butanol. Results of these measurements are
used to test two mathematical representations based upon the combined nearly 1deal binary solvent
(NIES)/Redlich—Kister and modifled Wilson equatlons. For the elght systems studled, the comblned NIES/
Redlich—Kister equation was found to provide the better mathematical representation of the experimental
data, with overall average absolute devlations between measured and calculated walues belng ap-
proximately +0.5%. Conslderably larger deviations were noted in the case of the modified Wilson equation.



SOLUBILITY of 1 component (anthracene)
in 1-propanol + methyl acetate

Table 1. Experimental Mole Fraction Solubilities of
Anthracene (x7") in Binary Alcohol (B) + Methyl Acetate
(C) Solvent Mixtures at 25.0 °C

I-Propanal (B) + Methvl Acetate (C)

0.000 5591 0.5852 0.002 74
0.000 913 (. 7884 0.003 28

0.00] 230 0.8805 0.003 49
0.00] 946 1.oocm 0.003 64
0002 35

This data set is considered here.

ap- refer to the Initial mole fraction composition of the
binary solvent calculated as if solute [A) were not present,

NOTE: This is important
in the example.




Experimental Method & Precision Estimates:

Concentrations of the dilute salu-
tions were determined from a Beer—Lambert law ahsor-
bance versus concentration working curve derived from
measured absorbances of standard solutions of known
molar concentrations.

Excess solute and solvent were placed in amber glass
bottles and allowed to equilibrate in a constant tempera-
ture water bath at (25.0 + 0.1) "C with perlodic agltation

Numerical values represent the
average of between four and eight independent determina-
tions, with the measured wvalues belng reproducible to
within +£1.0%.




m uided Data Capture - Thermophysical and Thermochemical Data
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11 1-propanal + methyl acetate + anthracene

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.)




w Property and experimental method for 1-propanol + methyl acetate + anthracene =] 3

Compasition at phaze equilibrium |_

b olaRity of methyl acetate

b olaRity of anthracene

b ole fraction of 1-propanol

Mole fraction of methyl acetate

bole fraction of anthracens

tole fraction of 1-propancl in LLG crtical state

M ole fraction of methwl acetate in LLG critical state
Mole fraction of anthracene in LLG critical state

1. SELECT the Property
group: Composition at phase
equilibrium from the menu.

2. SELECT the Property;
which represents the
solubility of the solute; Mole
fraction of anthracene here.




Composition at phasze equilibriunm

Male fraction af anthracene

Dimenzionless

Dimensionless

NOTE: The Units (Dimensionless) are
selected automatically by the software.

If convenient, SELECT ALL OTHER UNITS to
add a multiplier to the dimensionless values.



1. SELECT Method of Measurement from the list
provided. NOTE: Other can be a valid selection and
should include a brief description in the Comment field.

Dimenzionless

Principal objective of the work

2. SELECT the Experimental Purpose
from the list provided.

3. CLICK OK




SELECTION of # of Phases in Equilibrium and # of Constraints

m NMole fraction of anthracene () (Dimensionless) as function of 1 variable(s)

1-propanal + methyl acetate + anthracene

2 [ Bl [

| Enter the # of Constraints.

Enter the # of phases in

equilibrium. ) )
q There are 2 constraints in

There are 2 here (crystal the example (temperature and

and liquid). pressure)




m Nole fraction of anthracene ) {(Dimensionless) as function of 1 variable(s) =3
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Multiple samples for a given component can
be accommodated, but this is rarely needed.

Experimental values -

Beer Lambert Law absorbance vs concentration based an meazurements far known concentrations.

[Reeeiyau i ==




w Nole fraction of anthracene (Liguid) as function of 1 variable{s)

1-propancl + methyl acetate + anthracene

SELECT Liquid from the list
- provided for the Phase of

{—. N\l the Property Value |

-]

Beer Lambert Law abzorbance v concentration based on measurements foffknown concentrations.

NOTE: Phase 2, Constraint(s), and Independent
Variable field(s) appear automatically based on the
previous entries and the Gibbs Phase Rule.




Specification of constraints, constraint values, and constraint units

1. SELECT the Constraints (7 and p here), Phase 2
(Crystal here) and the Independent Variable (Solvent: Mole
fraction of methyl acetate) from the lists.

w Mole fraction of anthracene (Liguid) as function of 1 variable(s)

1-propanal + methyl acetate + anthracene




Solvent specification (if needed)

w Mole frac

NOTE: Selection of Solvent: Mole fraction of

methyl acetate as a variable requires specification
of the SOLVENT
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Solvent: Mole fraction of methyl acetate |_

|

Experimental walues -

1-propanal + methyl acetate Ed
Beer Lambert Law absoibance v concentration based on measurements for known concentrations. \

SELECT the components of the =
SOLVENT (I-propanol + methyl

acetate, here) from the list




Measurement definition and Data presentation

w Nole fraction of anthracene (Liguid) as function of 1 variable{s)

.
1. SELECT Direct Value (as

compared with a Relative Value)

s —— from the list defining the
e —— Measurement Results

Temperstwee ]

Y | TR T Ca— L —
| e T A T e L e o
H 2. SELECT the Data

:
presentation method.

Eoomenavanes Experimental values here.
ool eyl

Beer Lambert Law abzorbance vs concentration based on measurements for khown concentrations |

3. CLICK Numerical Data




w Nole fraction of anthracene (Dimensionless) as function of 1 variable(s)

[ o e —

See next page...

Anthracene (") in Bina
(C) Salvent Mixtures at 2

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

Table 1. Experimental Mole Fraction Solubilities of
Alcohol (B) + Methyl Acetate

0002 35

i o e L
I-Propanal (B) +~ Methyl Acetate (C)
0.0000 0.000 5891 05852 0.002 74
0.1001 0.000913 0.78849 0.003 28
0.15904 0.001 230 0.8805 0.00E 49
0.3882 0.001 946 1.0000 0.003 G54




m Nole fraction of anthracene (Dimensionless) as function of 1 variable(s)

0000531
0.000313
0.001230
0.001346
0.00235
0.00274
000328
0.00349
0.00364

Table 1. Exp-erimentul Mole Fraction Solubilities of

Anthracene (x;") in E]nnri,r Alcohol (B} + Methyl Acetate

(C) Solvent Mixtures at 25.0 °C
2 o & o
|-Propanol (B) + Methyl .'!h:etate ()
0.000 591 0.5852

0.000 813 0. 7884

0.001 230 08805
0.001 946 1.0000

0.002 35

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.)




m Nole fraction of anthracene (Dimensionless) as function of 1 variable(s)

w Mole fraction of anthracene as function of Solvent: Mole fraction of methyl ace... 9=l E3
0000531
0.000313
0.001230
0.001346
0.00235
0.00274
000328
0.00349
0.00364

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

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




m Nole fraction of anthracene (Dimensionless) as function of 1 variable(s)

01007
01904 0001230
2 0.001948

CLICK Accept, when
checking is complete.




w CGuided Data Capture - Thermophysical and Thermochemical

SETEENEE G SETHIE, W IFLTE
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- antfracene NOTE: The new data set now

- e Sample 1 [om,99miE ne;oz;)
EI 1-propanal

Sample 1 [z, 39nmE, ne:id fre:S
EI methyl acetate

L Sample 1 [om.99.5m3% nofid,my;99. 7m.alc)
=k 1_-|:|r|:|ar'u:|| + methyl acetate + anthracene

appears in the tree under the
appropriate mixture.

g

2 1"1: sle. %3 (L. Set 2), B Method: 0THER d<3=13% dT=0.1|

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.




