METADATA AND NUMERICAL DATA CAPTURE:
Activity Coefficient at Infinite Dilution

(2 components)

@uided Data
@apture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE for :

Activity Coefficient at Infinite Dilution (2 components)
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:

J Chem Eng Data 1999, 44, 1355—1359 1355

Measurement of Activity Coefficients at Infinite Dilution Using
Gas—Liquid Chromatography. 10. Results for Various Solutes with
the Stationary Phases Dimethyl Sulfoxide, Propylene Carbonate,
and NV-Ethylformamide

Magnus Topphoff, Detlef Gruber, and Jiirgen Gmehling*

Carl von Ossietzky Universitiat Oldenburg, Technische Chemie (FE 9), Postfach 2503,
D-26111 Oldenburg. Federal Republic of Germany

Using gas—liquid chromatography (GLC), activity coefficients at infinite dilution have been measured
for E.r mlulm (alkanes, alkenes, cyclic Intllmmlmm aromatic hydrocarbons, alcohols, ketones, ethers,
aldehydes, esters, and halocarbons) in the solvents dimethyl sulfoxide, propylens carbonate, and
N-ethylformamide. The measurements were carried out in the temperature range between 303.15 and
333,15 K. The obtained y* values are compared with published data, and the observed temperature
dependence of the limiting activity coefficients i1s confirmed using excess enthalpy data. Furthermore,
the selectivities and capacities of the investigated solvents for the separation of aliphatics from aromatics
are compared.




Activity Coefficient at Infinite Dilution for:
hexane in propylene carbonate

Table 1. Experimental Activity Coefficients at Infinite
Dilution »~ for Various Solutes in the Solvent Propylenoe
Carbonate

.
=0l ute A03 15K 21315 K 32315 K 33315 K
hexane 406 7.6 ad.6 22.0

The data considered here.

Method: Gas-Liquid Chromatography




im. Guided Data Capture - Thermophysical and Thermochemical Data

File Edit Tools Help

Reference Cormpound Sarmple Mixkure Reattio F'rn:upert';.fl Daka Tables

[=I- 13393 top gru O
EI hieRane

Lo Sample 1 [cm;Mone uszed);)

EI propylene carbonate

fpropylene carbonate + }'IE'-:-:-EIT'IE 2. CLICK
Property

1. SELECT the mixture for which the
property is to be entered.

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




Property & Units selection

=10) ]

Help

Fropery group: | A ctivity: Fugacity:and Osmatic properties
CTOPETY. Activity coefficient of hexane

miks: Dimenzsionless

1. SELECT the
Property group:
tMethod of measurement: ACtiViliV; FugaCity; and
Expenmental purpoze: OsmOtic pP‘Opel”tieS
2. SELECT the Property:
Activity coefficient of hexane,
for the example.
Conment | 3. SELECT the Units:

. | ° L4
(ptional) Dimensionless, here

] | Cancel




Method selection

i, Property and experimental
Help

Froperty group: I.-'f-.ctivit_l,l; Fugacity

Froperty: I.-'E-.ctivit_l,l caefficient of H

1 LET te ethod of measurement

from the menu. SELECT i Otheri and provide

a short Comment, if needed.

Ll ik I Dimenszionless

ethod of meazurement: Chromatography -

wperimental purpose: IF'rinn:ipaI objective of the work "’I

2. SELECT the

Experimental purpose

3. CLICK OK

Commert |
[optional)

Ok, |

Cancel




SELECTION of # of Phases in Equilibrium and # of Constraints

m. Activity coefficient of hexane () {Dimensionless) as function of 1 variable(s)

ixture: Iprnp_lrllene carbonate + hexane

Fhazes in equilibrium: | 2 - Congtraints; |1 1..I ndependent wanables: |1

Fhaze of the Prvesgty W alue(z)] I

Enter the # of Phases Enter the # of Constraints.

in equilibrium. There is 1 constraint;composition

There are 2 phases here
(liquid and gas).




. Activity of hexane () {Dimensionless) as function of 1 variable(s) - |EI|5|

diatuare: propylene carbonate + hexane

Phases in equilibrium: |2 vI Constraints: |-| vI |ndependent variables: |-| Property zet § 12

Phaze of the Property Walue(z] I

Sample # m Sample # m

allielz]
= Dimensionless 8

I

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

— Definition of Measurement Results [Abzolute ve Relative]

| ~

— Data prezentation

|E:-:perimental values j

Lomments [Uptionall: |See also Knoop et al, J. Chem. Eng, Data, 1939, 34, 240-247,

Property and method Murnerical Data I Cancel




i, Activity of hexane {Liquid) as function of 1 variable{s} e ) Im] 4

b ituire: Ipru:upylene carbonate + hexane j

Phazes in equilibrium: |2 vI Constraints: |1 vl |Independent variables: |-| Froperty zet # |-| Sample # |-| vl Sample # |1 v|
Precizion of the Property W alue(z)
Phase of the Propertyaluels] [ jquid - ’7

I * Dimensionlezs o=
Phaze 2

| i
Conztraint 1 [Fixed value of]
| |

|ndependent variable 1

SELECT Liquid from the list provided for
the Phase of the Property Value.

— Definition of Measurement Resultz [AENEE vz Relative)

— Data prezentation

IE:-:perimen al walie |

NOTE: Phase 2, Constraint and Independent
“m= Variable field(s) appear automatically based on
the Gibbs Phase Rule. e |




Specification of 2"d phase, constraint and independent variable

mm 1. SELECT Phase 2 (Gas here) and the Independent
“ | Variable (Mole fraction of benzene, here) from the menus.

Phasze:

Precizion of the Property % aluelz]

Phaze of the Property W aluefz] ILiquid

—Phaze 2

IGas

— Constraint 1 [Fixed value of]
IMD|E fraction of hexane i U”'tS:IDimensinnless x| Uneertainty: I— =

— Independent warable 1

ITemperature — i LInits:IK j Uncertainty: I =

— Definition of Measurement Results [Absolute vs Relative]

2. SELECT Units for the Variable (K, here), the

Value (0) and Units (Dimensionless) for the

Constraint, and include estimated Uncertainties, if

known.

- NOTE: The constraint value (0) defines the property y*.




Measurement definition and Data presentation

i, Activity of hexane {Liquid) as function of 1 variable{s} o =]
Miatuure: Ipru:up_l,llene carbonate + hexane j
Fhazes in equilibriurm: |- = Conztraints: |1 vI Independent varig °
- 1. SELECT Direct Value (as
hzionless (-

Phaze of the Property % alue{s] ILiquid

—Phaze 2

IGas

— Constraint 1 [Fiked value of]

I Mole fraction of hexane

= | ot Liquid

compared with Relative Value)

from the list defining the

Measurement Results

ity I— =

— Independent wariable 1

] 9| Liquid

I Temperature

j rikz: I K

j I ncertainty: I [ =

Definition of Meazurement Rezults [Gbzolute vz Belative]

I Direct value

2. SELECT the

Data prezentation

IE:-cperimentaI values

appropriate Data

Standard state: IF'urE compound

presentation method;
Experimental values here.

Camments [0 ptianal) |5ee also Krnoop et al., J. Chenm. Eng. Data, 1939, 34, 240-247)

3. SELECT the Standard
state: Pure compound, here.

| Murnerical Data I

4. CLICK Numerical Data




im. Activity of hexane (Dimensionless) as function of 1 variable(s

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

See next page...

Table 1. Experimental Activity Coefficients at Infinite
Dilution = for Various Solutes in the Solvent Propylene
Carbonate

e
203 15K 31315 K 32315 K 33315 K
40.6 ar.G 346 32.0

=0l ute

hexane

Clear the T able Wigw plot Aooept Cancel




i, Activity of hexane {Dimensionless) as function of 1 variable{s} - |I:I|E|
File Edit Ackion Help

War 1 | Froperty
30315 406
1315 CFl
31E e
33315 32.0

Table 1. Experimental Activity Coefficients at Infinite
Dilution ¢~ for Various Solutes in the Solvent Propylene
Carbonate

.
=0l ute A0E 15K 31305 K 32315 K 233150 K
hexane 40.6 ar.6 24.6 2.0

Clear the Table | Wiew plot | Aocept | Cancel |

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.)




i Activity of hexane {Dimensionless) as function of 1 ¥ariable(s} ;‘ E - |EI|E|
File Edit Ackion Help

War 1 | Froperty |
1 30315 406
2 3315 376 i, Activity of hexane as function of Temperature _ ol x|
3 17315 YY) M— e ERIE =1
4 33315

a0
38

36

1. CLICK View plot to see
an automatic graphical

representation of the
data.

34

32

— | | | |
303 305 307 303 A

| | | | | | | |
15 37 N9 3 323 35 3

w=Warl |

Clear the T l YWiew plot

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




You are returned to the previous screen...

. Activity of hexane (Dimensionless) as function of 1 variable(s) = o |EI|E|
File Edit Ackion Help

War 1 | Froperty
0315 40.6
1315 KFR>
32315 4.6
33315 32.0

CLICK Accept

Clear the Table YWiew plot




. Guided Data Capture - Thermophysical and Thermochemica
File Edit Tools Help
Hererence Connpaund Sannple [Miwkire
[=]- 1599 top gru O
EI hesane

i 5ample] NOTE: The new Property appears below
= propylene o the Mixture in the navigation tree.
e Sample 1 [om,99 8mi nc: 99 8mEgle

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.




