METADATA AND NUMERICAL DATA CAPTURE:
Vapor-Liquid Equilibria: PTx

(2 component mixture)

Guided Data
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for Vapor-Liquid Equilibria (2 components):
PTx data
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:

S Chem. Eng. Data 2001, 45, 14871489 1487

Vapor—Liquid Equilibria and Excess Enthalpy Data for the Binary
System Propionic Aldehyde + 2-Methyl-2-butanol at 333.15 K

Sven Horstmann' and Jirgen Gmehling™+#

Laboratory for Thermophysical Properties (LTF GmbH), Institute at the University of Oldenburg, P.O. Box 2503,
D-26111 Oldenburg, Germany, and Department of Industrial Chemistry, University of Oldenburg,
P.O. Box 2503, D-26111 Ii:llilvnlmm Germany

Isothermal vapor—liquid equiltbrium (VLE) and excess enthalpy (FAF) data are reported for the system
proplonic aldehyde + 2-methyl-2-butanol at 333.15 K. The data were measured by means of a computer-
operated static apparatus and isothermal flow calorimetry, respectively. The experimental data were
correlated simultaneously by using linear temperature- r|9|19|1rh=|1t UNIQUALC parameters.




PTX data for (propionic aldehyde + 2-methyl-2butanol)
at 7=333.15 K

Tahble 1. Vapor—Ligquid Equulibrium Data for the System
Propionic Aldehvde (1) + 2-Methyl-2-butanol {2) at
33315 K

This data set is

X

HPa

X

PikPa

X

e Pa considered here.

0.0000
0. 0038
00078
0.0147
00211
00274
0,04 20
00623
0.0873
0. 1165
0. 1506
0. 1893
0.2315
0. 2803
0.3308

1687
17.75
18.62
20.11
21.49
22.83
26,11
289.99
34.72
4007
45.91
TEN R
LE.G0
GL.GT
72.56

0.3814
04315
04805
05276
0.5564
045722
0.58984
061234
0. 6408
0. 6835
0.7254
07658
0.8041
0.8400
0.8724

Ta.17
85,20
91.14
HG6.62
9072
101.71
104,46
106,38
10921
113.96
118.62
123,14
12746
131.56
135,32

Experimental Method:

Apparatus and Procedures. The 1sothermal P-xdata
were measured with a computer-driven statlc apparatus.
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Pr(_ecision Informati_on:

At low system
pressure as In this lnvestigatlon, the calculated ligquld
phase compositions are ldentical to the feed compositions
within +£0.002. The experlmental uncertainties of this
apparatus are as follows: o(7) = 0.03 K, aif) = 20 Pa +
0.0001 (FPa), olx) = 0.0001.




w Guided Data Capture - Thermophysical and Thermochemical Data
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EI propionic aldehyde
- e Sample 1 [cm:dbfd.me:39.99m% glc)
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2. CLICK Property

i 3 2-methyl-2-butanal + propionic aldekhyde

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, if needed.)




wm Property and experimental method for 2-methyl-2-butanol + propionic aldehyde =10 %]

Wapor pressure; Boiling temperature; and Szeatropic T & P _

Sapor or Sublimation pressure
Elculllng temperature at pressure P
Azeatropic temperature
Azectropic pressure

1. SELECT the Property Group
shown from the menu.

2. SELECT the Property: Vapor
or Sublimation pressure for this
example.

NOTE: If p were held constant, then the correct selection
in Step 2 would be Boiling temperature at pressure P. All
other steps would be the same as given in this example.




SELECT the Units for the
property; kPa here.




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.

Clozed cell [Static] method

Frincipal objective of the wark.

2. SELECT the Experimental Purpose
from the list provided.

e —

3. CLICK OK




m Vapor or Sublimation pressure (kPa) as function of 1 variable(s)

2-methyl-2-butanol + propionic aldehyde

i

SELECT the # of
phases in equilibrium.

There are 2 phases
(liquid and vapor).

SELECT the # of Constraints.

There is 1 constraint in the
present example; 7 =333.15 K.




m Vapor or Sublimation pressure {(kPa) as function of 1 variable(s) (=] 3

2methyl-2-butanol + popioric sldehyde  e— 7]
2 | N [ - 1[5 1[5

- S [ ‘ I

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




s Vapor or Sublimation pressure (kPa) as function of 1 variable(s)

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

|

=

NOTE: Phase 2, Constraint and
Independent Variable field(s) appear > |

automatically based on the Gibbs Phase
Rule.




Specification of 2"d phase, constraint(s), and independent variable(s)

1. SELECT the 2" Phase (Gas here) Constraint (7 here) and

2. TYPE the Constraint Value, SELECT Units for the
| Variable(s) and Constraint, and include Uncertainties, if known. |=

signap = 20Pa + 10001 (p/Pa) |l Q—
1 r . @ . ]

o

NOTE: If a precision cannot be expressed in terms of a constant or
percentage (as in this example), it can be included as a Comment.




Measurement definition and Data presentation

w Vapor or Sublimation pressure {(kPa) as function of 1 variable(s) 0] x|

e e 1. SELECT Direct Value (as 3
compared with Relative Value)

= | from the list defining the

(D

- Measurement Results
e A
ok foctin o peporicddehyde )o@l Dinersiriess -
e =) | 2. SELECT the appropriate
e Data presentation method;
| Fxperimental values here.

zigma p = 20 Pa + 0.0001%[p/Pa)

3. CLICK Numerical Data




= Vapor or Sublimation pressure (kPa) as function of 1 variable(s)

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

See next page...

Table 1. Vapor—Liguid Equilibrivum Data for the System
Propionic Aldehyde (1) + 2-Methyl-2-butanol {2) at
33315 K

] X PikPa X HkPa

0.0000 03814 7917 09014  138.73
00038 17.75 043215 85,28 089242 14146
00078 1862 04805 91.14 09434 14281
00147 2011 0.5276 HG.62 08591 14573
00211 21.48 0.556 0o 72 09714 14727
0.0274  22.83 05722 10171 09808 14847
00420 2611 05084 10446 09870 14824
00623 2089 061M 10638 08911  148.78
0.0873 3472 0.6408 10921 09939 15014
01165 4007 0.6835 11396 09958 15040
01506 45891 0.7254 11862 08977 150,65
01893 G215 07658 12314 09992 15089
02315 GRG0 08041 12746 Loom 15083
02803  GLGT 08400 13156
0.3308 08724 13532

HkPa




w Vapor or Sublimation pressure (kPa) as function of 1 variable(s)

Table 1. Vapor—Ligquid Equilibrium Data for the System
Propionic Aldehvde (1) + 2-Methyl-2-butanol (2) at
33315 K

X HlPa X FikPa X HlPa

0.0000 0.3814 T9.17 138.73
0.0038 0.4315 86,28 141.46
00078 04805 91.14 14281
0.0147 0.5276 9662 145.73
00211 0.5564 99,72 147.27
0.0274 05722 10171 14847
0.04 29 05084 10446 149,24
0.0623 06124 10638 146.78
0.0873 0.G408 109,21 150.14
0. 1165 06835 11396 15040
0. 1506 07254 11862 150,65
0. 1883 0.76LE 12314 15089
0.2315 08041 12746 15093
0.2803 0.8400 13156

0.3308 08724 13532

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.)




& Vapor or Sublimation pressure {xPa) as function of 1 variahle(s)

CLICK View plot to see a
graphical representation of the

data. See next page...




w Vapor or Sublimation pressure as function of Mole fraction of propionic aldehy... F[=] 3

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




You are returned to the previous screen...

= Vapor or Sublimation pressure (kPa) as function of 1 variable(s)

CLICK Accept




wm Cuided Data Capture - Thermophysical and Thermochemical Data

I:r_|r|'||r_||:||_|r||j 'Ei.=Jn'|lr_||.-:, NOTE: The new data Set now
appears in the tree under the
appropriate mixture.

=] 2002 hor gre [
EI propiohic aldebnde
. Sample 1 [cm;db.fd,me;99.954%. glc)
EI ETmethyI-E-I:lutannl

A -

- 2-methyl-2-butanal + propionic aldehyde

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.




