METADATA AND NUMERICAL DATA CAPTURE:
SOLUBILITY (composition)

(2 - Components: Liquid & Gas)

Guided [ata
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for 2-components: Liquid & Gas

SOLUBILITIES (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:

744 J. Chem. Eng Data 1999, 44, TB4-THT

Solubilities of Nitrogen in Heavy Normal Paraffins from 323 to 423
K at Pressures to 18.0 MPa

Jianfen Tong, Wuzi Gao, Robert L. Robinson, Jr..* and Khaled A. M. Gasem

School of Chemical Engineering, Oklahoma State University, Stillwater, Oklahoma 74078-0537

The solubilities of nitrogen in selected m-paraffin hydrocarbons (decane, eicosane, octacosane, hexatria
contane) were measured using a static equilibrium cell over the temperature range from 223.2 to 423.2
K at pressures to |8.0 MPa. The uncertainty in the measured solubilities is lemmlul to be less than
0.001 in mole fraction. The data were analyzed using the Soave—Redlich—Kwong (SREK) and Peng—
Robinson (PR) equations of state. [n general, the two equations represent the experimental data well
when a single interaction parameter £, is used for each binary system. The data display a trend of
increasing solubility of nitrogen with increased temperature, pressure, and n-paraffin chain length.




SOLUBILITY (composition)

(2 i Components: Liquid & Gas)
Nitrogen + Decane

Table 1. Solubility of Nitrogen in i-ParalTin
Hvdrocarbons

X pdPa x)

Decane

43K

ATEK

4108 K

This data set is
considered here.




Experimental Method Info:

Experimental Method

A variable-volume, static-type blind equilibrium cell was
used in this study. The apparatus and procedures have
been described previously (Gao et al., 189989b6). The mea-
surement uncertainties are estimated to be 0.1 K in

temperature and less than 0.00] in mole fraction. The

estimated uncertainty in the ADE point pressure 1s on

the order of 0.07 MPa for the systems studied here. A
detailed error analysis is given by Darwish (1991).

Gean, W, Gasem, K. A, M., Robinson, K. L., Jr. High Pressure
Solubilities of Hydrogen, Mitrogen and Carbon Monoxide in Dode
cane from 344 to 410 K at Pressures to 132 MPa. J. Chem. Eng.
ata 1999h, 44, 130132,




Guided Data Capture - Thermophysical and Thermochemical Data

File Edit Tools Help

Reference Compound Sample Mixturel Property Daka Tables
=1- 1999 ton gao O
[=1- nitrogen

“ Sample 1 [em.99.99m% ;)

2. CLICK
Property

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.)




isi. Property and experimental method for decane + nitrogen + - 0] x|
Help

Croperty group: IEnmpmitiDn at phaze equilibriur
S TOPErTY: Mole fraction of mitrogen

r
r

-

: .4
bk I Dimenzionless

1. SELECT the Property Group:

Composition at phase equilibrium
from the menu.

-

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

3. The Units: Dimensionless
are selected automatically in

o this case based on the property.

ak. Cancel




Ehj 1. SELECT Method of Measurement from the list
Pepeyad Provided. NOTE: Other can be a valid selection and
Fopety: | Should include a brief description in the Comment field.

L rits: I Dimenzionless .

Methiod of measurement;

Other expenmental method [pleaze, descrbe in 'Commentz")

E=permental purpoze:

Principal objective of the warl:,

2. SELECT the Experimental
Purpose from the list provided.

Commenk |Determined from break point in p wvs tatal volume plot. [Gao et al., . Chem. Eng. Data, 1939, 44, 1350-132

[optional]
3. CLICK OK \




SELECTION of # of Phases in Equilibrium and # of Constraints

. Mole fraction of nitrogen () (Dimensionless) as function of 2 variable{s)

P ihLire: Idecane + ritrogen

Fhazes in equilbnur: | - - Caonztraints: | - |ndependent wariables: Ig

Fhaze of the Pigperty VW aluez) I

SELECT the # of
Constraints (such as
temperature or pressure).
There are no constraints in
the example.

SELECT the # of Phases in
equilibrium. There are 2
phases; liquid and gas.




i, Mole fraction of nitrogen {Liquid) {(Dimensionless) as function of 2 variable{s)

=10] %
Mistures | docane + ritrogen

Phazes in equilibrium: |2 vI Conztraints: ID vl Independent wariables: |2 Property zet # (1.3

Phaze of the Property Walue(s] ILiquid

Sample # m Sample # m

&3]
I % Dimenzsionleszs %

— Phaze 2

| [
— Independent vapiahle 1

"

° ° vI nizertainty: I =
— Independent va Multlple Samples for a glven component can
I—

be accommodated, but this is rarely needed. | ™= "=

— Definition of Measurement Resultz [Abzolute v Relative)

~

— D ata prezentation

Experimental values vI

Camments [Optional): IDetermined from break point in p ws total volume plot. [Gao et al., J. Chem. Eng. Data, 1333, 44, 130-132)]

Murmerizal D ata

Property and method I Cancel




i, Mole fraction of nitrogen {Liquid) (Dimensionless) as function of 2 variable{s)

P ibuire:

Idecane + nitragen j
Phazes in equilibrium: |2 vI Conztraints: ID vl Independent wariables: |2 Property zet # |-| Sample # |1 v| Sample # |-| vI
Precizion of the Property % aluelz]
Fhaze of the Property Valuels] [Liguid = ¥ Dimensiorless oz

Phase 2

Independent variable 1 . 1) SELECT qumd from the list

epondent vaiale 2 provided for the Phase of the

— Definition of Measurement Besults [Abzolut

Property Value

~

1
|I-I-ID
:-:In:

NOTE: Phase, Constraint and Independent

Variable field(s) appear automatically based on

the entered information and the Gibbs Phase Rule. |




1. SELECT Phase 2 (gas), Constraint(s) (none here) and the
Independent Variable(s) (T and p, here) from the menus.

M ixture:

Idecane + ritrogern "l

Phazes in equilibrium: |2 vI Conztraints: ID vI Independent variables: |2 operty set # |1 Sample # (4

Precizion of the Property ' alue(s]
Phasze of the Property ¥ alue(s] ILiquil:I

|I:|,|:||:|1| % Dimensionless %

Independent varable 1

I T emperature

j Incertairty: ||:|_1 %

Independent variable 2

I Preszure

j Uncertainty: ID_D,‘.-‘ =

— Definition of Measurement Besultz [Sbzolute ve Relative)

2. TYPE the Constraint Value (if required)
seenendde | annd SELECT Units for the Variable(s) and

Constraint(s). Include Uncertainties, if
known.

Camments [0 ptional): Iﬁ




&, Mole fraction of nitrogen (Liquid) {Dimensionless) as function of 2 variable(s)

=101

Mistures | derang + nitroger

|ndependent varia

Phases in equilibrium: |2 vI Constraints: ID vI

Phaze of the Property Yalue(s] ILiquil:I

— Phaze 2
IGas

— Independent variable 1

ITemperature ~ | of I Liquid

— Independent wariable 2

compared with Relative Value)
from the list defining the

=

1. SELECT Direct Value (as

heionless

L

Measurement Results

by |n_1 M=

| of|Liquid

IF'ressure

~

rikz: I MegaPa

j ncertainty: ||:|_|j? [ %

Drefinition of Meazurement Resultz [Abzolute v Relative)

IDirect walue

2. SELECT the appropriate
Data presentation

[ ata prezentation
IE:-:perimentaI values -

<€« | method. Experimental values

here.

Camments [0ptional): IDetermined from break. point in p ws total volume plot, [Gao et &l., J. Chem. Eng. Data, T999, 33, Ta0-T32]

Property and method |

Cancel

| Mumerizal D ata I

3. CLICK Numerical Data




i, Mole fraction of nitsasar fRicvancinnless) as function of 2 ¥:

Blfontielp ~. | TYPE, or much preferably,
N E—— PASTE the variable and

property values into the table.
See next page...

Table 1. Solubility of Nitrogen in »g-FParaffin
Hydrocarbons

x| pMdPa x|

Clear the Table




im. Mole fraction of nitrogen (Dimensionless) as function of Z yariable(s) - |I:I|i|
Eile Edit Action Help

CE ['ar 2 | Property |
1 3443 433 0 056E
2 3443 4 B1 0.0590
3 3443 497 00633
4 3443 299 01037
a] 3443 984 01178
B 3443 10.06 01202
7 3443 13.40 01539
d 3443 13.81 01578
| 7R 4.05 0 0563
10 7R 497 00639
112 gzzg g;g 3.1'12218 Table 1. Solubility of Nitrogen in a-Paraffin

Hydrocarbons
13 I77E 1315 01E6EZ
14 3776 1363 01708 l pMPa al piMPa
15 I77E 16.04 01967
16 410.9 29 00592
17 410.9 492 00749
18 410.9 789 01162
19 410.9 925 01343
20 4109 11.99 016490
21 4105 01894
Clear the T able | Wiew 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.)




. Mole fraction of nitrogen (Dimensionless) as function of Z wariable(s)
File Edit Action Help

War 1 |War 2 |Propery |
1 3443 4.33 0.0556
2 3443 451 0.0590
E 3443 4.97 0.0833
4 3443 8.99 01087
5 3443 9.04 01178
6 3443 10,06 01202
7 3443 13.40 01529
8 3443 1381 01578
E 3776 4.05 0.0568
10 3776 497 0.0689
11 3776 8.73 01158
12 3776 9.66 0127
13 3776 1315 01662
14 3776 1363 01708
15 3776 16.04 0.1967
16 410.9 Ex:] 0.0598
17 410.9 4492 0.0749
18 410.9 7.89 01162
19 410.9 9.25 01343
410.9 01690
410.5; 01.1894

Clear the T able |

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

NOTE: The variable
associated with the x-axis can
be selected for best display.

=10l x|

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

. Mole fraction of nitrogen as function of Pressure i [m] 1
Tools  Help

a8

=

14




im. Mole fraction of nitrogen (Dimensionless) as function of 2 ¥ariable(s) - |EI|£|

File Edit Action Help

Yar 1 ['var 2 |Property |
1 3443 433 0.055E
2 3443 4.1 0.0530
3 3443 497 0.0633
4 3443 295 01087
5 3443 9.54 01178
E 3443 10.06 01202
7 3443 13.40 015339
g8 3443 13.81 01573
g 3776 4.05 0.0563
10 3776 497 0.0653
11 3776 8.73 01158
12 3776 3.66 01271
13 3776 13.15 01662
14 3776 13.63 01703
15 3776 16.04 01367
16 410.9 37 0.0593
17 410.9 41592 0.0743
18 410.9 7.83 01162
13 410.9 3.25 01343
20 410.9 11.93 01630
21 410.9 01834

Clear the Table

CLICK Accept

Wigw plat Caricel




Guided Data Capture - Thermophysical and Thermochemical Dakta

=
File Edit Tools Help
Pafarance Compound % NOTE: The new data set now
= 1333 ton gaa O appears in the tree under the
=1 nitragen appropriate mixture.

“ Sample 1 [erm.99.99m% ne:)

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.




