METADATA AND NUMERICAL DATA CAPTURE:
VLE (Txy) data

(3 components)

Guided Data

Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for VLE (Txy) data
Composition at phase equilibrium
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:

JE0301460



VLE (Tx,X,y,Y,) for a 3-component mixture
(ethanol + cyclohexane + water)

Tabie 2 VLE Uhta for &thanol( 1 f& clohexane(2 fater(3)System

jguid nhaca mole fraction in vapor phase

T i

0.2948 0.6332
0.3269 0.6251
0.3201 0.6325
0.3381 0.6116
0.3369 0.6095
0.3213 0.5809

0.4101 0.3302
04795  0.4640 These data are

0.4631 0.2965 o
03887 035754 considered here.

0.3881 0.5668
0.3861 0.5588

03957 05503 Results are reported

0.4043 0.5344
04274 04915 for 3 temperatures.

05229 0.4075
0.3603 0.5513
0.4049 04325
0.4332  0.3647
0.3796  0.4190
0.5584 0.3672
04141 0.4379
0.6221 0.3027
0.5175 0.4174
05057  0.4418
04572 04957
0.4271 0.5244
04204  0.5327




Experimental Method Info:

Compositions are determined by gas chromatography



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

Reference (CommEound Sample Mi:-:turel Reacs F'rn:upertyl Diaka Tables

=E E!:IEIH cui gia (

=] water

- - Sample T [cm;fd;33.9m3 est]

=1 ethanol 2. CLICK
- e Sample 1 [om,99.5:% nedc fd;)

EI cyclohexane Pr oper l:y

& ethianol + cyclohexane + water

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.)




=10 x|

Froperty group:

Composzition at phaze equilibrium
TOperty. tMale fraction of cyclohexane

U rits: Dirmensionless

=~

-

1. SELECT the Property Group:

Composition at phase equilibrium
from the menu.

tethod of melzurement;

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

3. SELECT the Units:
Dimensionless in this case.

Carnrment ||
[optional]

Ok Cancel




=il

Help 1. SELECT Method of Measurement from the list
Papety aoud provided. NOTE: Orher can be a valid selection and

Froperty: | should include a brief description in the Comment field.
I Dirmensionless j

Urits:

hethod of measurement; Chromatography

Expenmental purpose: | princinal obiective of the wark

2. SELECT the Experimental
Purpose from the list provided.

Cormnrmett || 3. CLICK OI( T

[optional]

Cancel




SELECTION of # of Phases in Equilibrium and # of Constraints

. Mole fraction of cyclohexane () (Dimensionless) as function of 3 variable{s)

b imtLire: Iethannl + cyclohexane + water

Fhazes in equilibrium: |2 - Conztraints: ID 1.I Independent vanables: |5

Fhaze af the Fgoperty W alue(z] I

SELECT the # of Phases in
equilibrium. There are 2 in
the example; liguid and gas.

SELECT the # of Constraints
(such as temperature, pressure, or
composition). There are none in
the example.




i, Specific density {g/cm3) as function of 3 variable{s)

Misture: 25211 1 4-pentaorapentadecane + 1.1.1. 2-+tetrafluoroethane

Phazes in equilibrium: |1 vI Constraints: ID vI Independent variables: |3 Property zet # Sample #|1 vl Sample ﬂ|1 vI

Phaze of the Property W alue(z] I = g/cm3

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

— Definition of Measurement Resultz [Abzolute ve Relative)

=~

— Data prezentation

IEHperimental values - |

Comments [Optional): |

Property and methiod Murnerncal 0ata I Cancel




i, Mole fraction of cyclohexane (Gas) (Dimensionless) as function of 3 wvariable(s)

=101 %]

Misture: Iethanu:ul + cyclohexanse + water j
Phaszes in equilibrium: |2 vI Constraints: ID vl Independent wariables: |3 Property zet # |-| Sample # |1 vl Sample # |1 vI Sample # |1 vI
Precizion of the Property Waluelz)
Phaze of the Property Valuelz] [5as = ¥ Dimenzsionless oz

Phaze 2

Independent wariable 1

the Phase of the Property

Independent wariable 2

Value.

Independent wariable 3

— Definition of Measurement Fezuy\[2bzolute vs Relative]

NOTE: In this example, y, is captured as

a function of T, x,, and x,. A second

— Data presentation

IEHperimentaI values

data set (y, as a function of T, x,, and
X,) should be captured separately.

Commentz (Optional): ||

1) SELECT Gas from the list provided for [

Property and meth | Murnerical D ata I Cancel |

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




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

beibuire: Iethanu:ul + cyclohexans + water
Phases in equilibrium: |2 vI Constraints: ID vI

Phaze of the Property Walue(z) IGES

Independent wai

Property set # |1 Sample ﬂ|1 vI Sample # 4

" Frecizion of the Froperty Waluels

I ¥ Dimenzsionless -

~| Sample #4

FPhaze 2
| Liuid |
Independent wariable 1
I Termperature j of I Liguid itz I C

j I ncertairty: I %
j Incertainty: I [ %

Independent wariable 2

I FMole fraction of ethanal j of I Liquid Linitz: I Dirnensionless

|Independent wariable 3

I Male fraction of cyclobexane j af I Liguid Units: I Dimensionless

j I rcertairty: I %

— Definition of Measurement Results [Abaolute ve Relative]

| =

D

H 2. SELECT Units for the Variable(s) and Values for

constraints, if required. Include approximate Uncertainties
and Precisions, if known.




i, Mole fraction of cyclohexane {Gas) {Dimensionless) as function of 3 variable(s})

Misture: | athanal + opclohesane + water

Phazez in equilibrium: |2 vl Constraints: ID vl

|Independent variak

Phase of the Property Y alue(s] IGaS

—Phasze 2

| Liquid

— Independent variable 1

ITemperature

~ ':'flLiquid

1. SELECT Direct Value (as
compared with Relative Value)
from the list defining the

Measurement Results

nzionless

o

y [

— Independent wariable 2

IMDIE fraction af ethanal

| o Liquid

j Units: I Dimenzsionless

j Uncertairty: | [ =

— Independent wariable 3

IMD|E fraction of cyclohexane

| o Liquid

Definition of Measurement Result: [Abzolute vz Relative]

IDirect value

Data presentation

IE:-:perimenlaI values

here.

| 2. SELECT the appropriate
Data presentation
method. Experimental values

Comments [Optional]: ||

Property and method |

K Murmerical Data Cancel |

3. CLICK Numerical Data




-
Ei

Mole fraction of cyclohexane (Dimensionless) as function of 3 variable{s) - |I:I|£|

Va1 | ar 2 | ar 3 |Froferty |
: | TYPE, or much preferably,
! PASTE the variable and
- property values into the table.
3 See next page...

Clear the T able Wie

| L




. Mole fraction of cyclohexane (Dimensionless) as function of 3 yariable(s)
File Edit Action Help

ar |‘-.J'ar 2 |‘-.J'ar 3 |P'r|:||:uartj,I | Paste the table Of

1 350 05036 04257 05352 .
2 350 05776 03814 06251

3 350 05372 [.3589 0.E325 Values lntO the form
4 350 [.EE7S 02752 0E11E

4] 350 07155 02137 06035

E 350 0. 7OEE 01073 05209

7 350 0.2100 0.0973 05302

a 350 08457 00673 0. 4640

9 350 04730 0.004E 0.2965

10 50.0 04302 [0.4386 05754

11 50.0 0.5h42 04035 0.5EES

12 50.0 05325 03746 [0.5R28

13 50.0 06411 0. 3065 05503

14 50.0 0.6385 02439 05344

15 50.0 07703 011241 04315

16 50.0 08324 0.07EE 04075

17 50.0 0.E749 01437 05513

18 50.0 0.E7R3 0.0Rg2 04525

19 50.0 05352 00263 03647

20 50.0 04644 0.0103 0.4130

21 E5.0 08276 00786 03672

22 E5.0 0B322 00603 04379

23 E5.0 [0.8650 0.0405 03027

24 E5.0 02060 01113 04174

25 E5.0 0.8033 01288 04418

Clear the T able Wieww plot

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.)




isi. Mole fraction of cyclohexane {Dimensionless) as function of 3 variable(s) - |EI|5|
File Edit Action Help

ar [var 2 [var 3 |Property | o
7 T 05096 04257 0632 1 ‘ I I‘ K '/ w l t t
Z /[0 05776 03314 06 o e p o 0 s€c
3 /0 05972 03588 0635 . .
4 /0 OGRS 02752 OBI6 h l t t
5 /0 075 02137 06095 a grap 1Ca represen ation
£ 3/0 07086 01073 05809
7 3[0 0800 00873 05302 f th d t
g 3[0 08457 O0E78 04640 0 € ata.
5 3[0 04730 00046 02965
10 B0 04902 04885 05754
1 500 05542 04095  0.5E6S
12 500 05325 03748 05528
13 500 0B411 03085 05503 N OT E - H E L P
14 500 0E895 02433 05344 m See fOl‘
15 500 07702 01121 04915 o
16 500 08324 00788 04075
17 500 06743 01437 05513 addltlon graph commands‘
18 500 06753 006882 04525
19 500 05982 0023 03647
20 500 04644 00103 04190
21 BSO0 08276 00785 03672

- b4

2 BRO0 0EA22  00BD3 04379 =10/
73 BS0 0GRS0 00405 03027
24 B0 0800 01113 04174 .
7% BE0 08098 01288 04418

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

NOTE: These buttons
provide different views of
the data.




i

CLICK Accept

Mole fraction of cyclohexane (Dimensionless) as function of 3 ¥ariable{s)
File Edit Action Help
ar 1 [%ar 2 [*ar 3 |Froperty |
1 5.0 05096 0. 4257 06352
2 5.0 0.577E 03814 06251
3 5.0 0.5972 0.3589 06325
4 5.0 0.EEFS 02752 0.E11E
] 5.0 07155 02137 0. 6095
G 5.0 0. 7OEE 01073 05209
7 5.0 08100 0.0973 05302
g 5.0 0.8457 00578 0. 4540
3 5.0 0.4730 0. 0045 0. 2965
10 a0.0 04902 0. 4236 05754
11 a0.0 0.5542 0. 4095 (. 5ERS
12 a0.0 05825 03745 05558
13 a0.0 06411 0, 3065 0. 5503
14 a0.0 0. 6835 02439 05344
15 a0.0 07703 01121 04315
16 a0.0 08324 0.07EE 0. 4075
17 a0.0 0.E749 01437 05513
18 a0.0 06753 0. 0Rg2 0. 4525
19 a0.0 05932 00263 03647
20 a0.0 0. 4644 00703 0.4130
21 E5.0 08276 0.0786 03672
22 E5.0 0B322 00603 04373
23 E5.0 [.8650 0.0405 03027
24 E5.0 [0.2060 01113 04174
2h E5.0 [0.8033 0.1z2a8 04418

Clear the T able

Wigww plot

Cancel




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

Rererence CompaEund =

NOTE: The new data set now
=l 200 cul gia O appears in the tree under the
- water appropriate mixture.

- Sample 1 [cmifd;99.9m% est)
EI ethanol

e Sample 1 [cm,99.5x%, ne;de.fd;)
EI cyclohexane

P Sample 1 [cm,39. 5% nhode fd;]
=~ ethannl + u:Iu:uhe:-:ane + water

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,
if all properties have been captured.




