METADATA AND NUMERICAL DATA CAPTURE:

Vapor-Liquid Equilibria: PTxy

(2 component mixture)

Guided [ata
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for Vapor-Liquid Equilibria (2 components)
PTxy
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:

1098 J. Chem. Eng. {2ata 2002, 47, 10981102

Articles

Isobaric Vapor—Liquid Equilibria of Diethyl Carbonate with Four
Alkanes at 101.3 kPa

A. Rodriguez, J. Canosa, A. Dominguez, and J. Tojo’

Chemical Engineering Department, Vigo University, 36200 Vigo, Spain

[sobarle vapor—Iiquld equilibria have been measured for the four binary systems hexane + diethyl
carbonate (DEC), DEC + heptane, DEC + octane, and cyclohexane + DEC at 101.3 kPa. The activity
coefficients were found to be thermodynamically consistent and were satisfactorily correlated with the
Wilson and UNIQUAC equations. They were also caompared with results obtained from the application

of the ASOG and UNIFAC group contribution methods.




VLE data for (heptane + diethylcarbonate) at p =101.3 kPa

Tahble 5. Vapor—Liguid Equilibrium Data for the

Heptane (1) + DEC (2) System at 101.3 kPa Experimental MethOd:
' . Apparatus and Procedure. A glass Fischer LABOD-

E ggg S g;g EST VLE apparatus model 602/0), manufactured by Fischer
2 113 nog; | Labor und Verfahrenstechnik (GCermany), was used 1n the
1.974 0,099 [ equilibrium determinations. The equillbrium vessel was a
iggi igﬂ dvnamlic_recirculating stll equipped with a Cottrell clr-
1 704 Loz7 | culatlon pump. This pump ensures that both liquid and
1.718 1.043

1621 1.062

1.541 1.081 analysis. The composition analysis of both SEII'I]%ES was
1463 L1035 determined using an Anton_Paar Do 48 lgital vibrating
a0 p14% [ tube densimeter. Densimetry was used to establish stan-
298 1158 | dard curves for each I:|J|'|’||"-. system after the density—

11187 | composition curves for the mixtures had been plotted. The

igﬁ I-Eﬂé root-mean-square deviation In the mole fractlon was usu-
1:135 120§ ally <0.001.
1168 1.28:

1.122 1.371

1.105 1.407

1.085 1.450

1.063 1.538

1.037 1.G65

1.025 1.732

1.013 1.870

.00 2.015

1.001 2. 1659

1.00d 2.197

This data set is considered here.




m Guided Data Capture - Thermophysical and Thermochemical Data

[=- 2002 rod can 0
EI diethyl carbonate
i Sample 1 [om,99 5w ne:db,my:]
EI hieptane
Sample 1 [om, 395w necdb ;)
EI h,a:-:ane

1. SELECT the mixture for which the
data are to be captured.

2. CLICK Data Tables

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




This form appears:

m Data Table Processing

VLE ane 1 Dinary and termary mixtures
diethyl carbonate + heptane |_

CLICK OK

[k ] coed |




i VLE and LLE in diethyl carbonate + heptane

PASTE (or much less preferably,
TYPE) the experimental data
into the TABLE

See next page for the resullt...

Heptane (1) + I

(2) System at 101.3 kPa

1K v ¥1 e
308,17 00614 2,366 0.975
397.00 0023 00935 2.300 0.078
30461 00438 01677 2.133 0.085
392,20 0.0695 0.2326 1.974 (0.995
390,80 00858 0.2746 1.a51 1.001
380,21 0.1064 02160 1.881 Lol
ART.0R 0.1381 03711 1.794 1.027
384,72 0.1782 04324 1718 1043
38304 02175 04775 1621 1.062
38148 0.25095 0.5204 1.541 1.081
370.95 0.3082 05643 1463 1,103
370.31 0.3390 05833 1.299 1.127
a78.21 0.3805 0G173 1357 1143
37772 0.4039 05330 1.328 1.158
376,97 0.4448 0,580 1279 1.187
37597 0.4930 06933 1.248 1.204
37540 05322 0.7148 1.211 1.236
37487 05GGED 0.7336 1.185 1.267
AT1 .48 05034 0.7502 1.1G& 1.284
373,79 0G514 0.7766 1.122 1.371
37333 0.GREZ 0.7980 1.105 1.407
373,05 07235 08172 1.085 1.450
372,65 07658 08380 1062 1.538
372.32 08175 08648 1037 1665
37214 0.8L2G NEETE 1025 1.732
AT1.06 08832 09042 1012 1.870
37LTT 0.9262 02352 1004 2.015
37162 089580 09605 1001 2168
37149 08774 09786 1004 2.197



i VLE and LLE in diethyl carbonate + heptane

NOTE: This is the result of the
PASTE operation

Heptane (1) + I

(2) System at 101.3 kPa

1R

¥ ¥1 ¥
398,17 | 00614 2,366 0.975
3487.08 00213 00935 2.309 0.978
304 .61 00438 O1GTT 2.133 0.085
382,20 0.06895 02326 1.974 0.994
340,80 0.0858 02746 19561 1.001
380,21 0.1064 02160 1.881 101l
387.08 0.1381 0371l 1.794 1.027
384,73 0.1782 04324 1718 1043
38304 02175 04775 1521 1.062
38148 02505 05204 1.541 1.081
370.95 0.3083 0.5643 1463 1.103
a79.21 0.3390 05833 1.3949 1127
378.21 03805 0G173 1357 1,143
aTT.T2 04039 06330 1.328 1.158
AT6.97 0.4448 06580 1.2749 1.187
375.97 0.4530 06933 1.248 1.204
a75.40 05322 07149 1.211 1.236
37487 05660 0.7336 1.185 1.267
37448 05034 0.7502 1.1G8 1.284
37378 06614 07766 1.122 1.371
373.33 06882 0.7980 1.105 1.407
27305 0.7235 08172 1.08L 1.450
AT2.65 07658 08380 LOG2 1.538
3T72.32 081TS 08649 1027 1.G65
37214 0.8526 08872 LO25 1.732
aATL.06 08833 00042 1013 1.870
3TLTT 089262 089352 1.004 2.015
aTlGE 08580 09605 1.001 2.1689
37148 08774 089786 1.004 2,197




Property, Units, and Phase Definitions:

wm VLE and LLE in diethyl carbonate + heptane

0.0133 0.0674
0.0213 0.0335
0.0438 01677
292,20 0.0695 0.2326
230,80 0.0858 0.2746
383,21 0.1064 0.3160
3587.08 01381 0.3711
384.73 11782 0.4324
383.04 2175 0.4775

and A0 acnc nOcan

DOUBLE CLICK in each zone to
define the Property (blue here),
Units (red here), and Phase
(green here) for each column from

menus. (See next page...)
EECRCE 0 6382 0.7380




wm VLE and LLE in diethyl carbonate + heptane

I |
—ri

BT emperature

Freszsure

Male fraction of digthyl carbonate
M ole fraction of heptane

0oa3
(L0213
0049
O (595

Weeight fran:tin:ln af heptane

b olarity of diethwl carbonate s Deﬁne the Property:

(here, itis 7 emperature)

02170
02595
0.3083
0.3330
0.3805
0.4033
0.4448
0.4330
0.5322
0.5660
0.5334
0.6514
06852




w VLE and LLE in diethyl carbonate + heptane

0.0133
0.0213
0.0438
[ 0635
1), “haiate
01194

i hl

Define the Units:
(here, temperature is in K)

03390
0.3805
0.4039
0.4445
0.4330
05322
0.5660
0.5334
0.6514
06852
0.7235




= VLE and LLE in diethyl carbonate + heptane

— Lil]l_lid |:|.|:|1 33
Gas 0.0213
e |
g i cucaae W55
2dU.5 0.0Ng=

1.108

Define the Phase:

(here, any selection will
suffice, because
Temperature is extensive)

0.4330
05322
0.5660
0.5334
0.6514
06852

remaining columns...




w VLE and LLE in diethyl carbonate + heptane

Hl Termperature

d Temperature
Frezsure
Mole fraction of diethyl carbonate
M ole fraction of heptane

Wheight fraction of disthyl carbona
Weight fraction of heptane
b olarity of diethyl carbonate
b alarity of heptane

Note: Various common composition

specifications are accommodated, (i.e., mole 07143

. . . 07336
fraction, mass fraction, molarity, etc.) 0.7502

0. 7766

Please make selections with care...




1. The unit for mole fraction is
filled automatically.

Lil:]l_.lil:l DDE1 -'-1

298,
29N G A 0.0335
292 2l Liquid rnizture 2 0.2326

JA0EITEEEE AEsE 0.2746

0.3160
a87.08 0.3711
284,73 0.4324
93,04 0.4775
381.48 [ 2595 0.5204

1543

2. SELECT the phase associated with
the composition; (here phase = liquid)

375,57 I L= INEEE
0.7143

(. 5EE 0.7336
0.7502
0.7766

(. E552 0.7380

Note: Liquid mixture 1 and Liquid mixture 2 are used for
LLE data, and are not applicable in this example.




w VLE and LLE in diethyl carbonate + heptane

397.039
‘ 334.E1
32.20
The completed column fss0
o . o 89.21
headings look like this. |z
04 i@
wod. 04
351,48
373.95
37
37821
IFEF2
37637

CLICK View Plot to graph the data
and check for typographical errors.

3737
373.33

00273

0.0438
00695
0.0858
01064
0131
0.17s2
02175
0. 2595
03083
03330
03505
0. 4023
04445
04920
05322
05660
0.5934
06514
0632

0.0935;

01677
0.2326
0.274E
03160
0.3711
0.4324
0.4775
0.5204
0.5643
0.5833
06173
06330
0.6580
0.6933
0.7144
0.7336
0. 7502
0.77EE
07330




m Nole fraction of heptane as function of Temperature

Note: See HELP
for useful graph
features.

CLICK OK, when finished
viewing the graph




= VLE and LLE in diethyl carbonate + heptane

CLICK Process to
continue with capture

of method and precision
information




NOTE: The GDC software automatically divides the
entered table of VLE data into an appropriate number of
separate data sets (fwo in the present example) based on
the Gibbs Phase rule.

The following screens capture information concerning
the experimental methods and precisions for the data.




i Property and experimental method for diethyl carbonate + heptane

Bailing termperature at pressure P

SELECT the Method of measurement and
Experimental purpose from the menus provided.
s (CLICK in the fields to see the menus.)




Experimental Method:

Apparaius and Procedure. A glass Flscher LABEOD-
ESTVLE apparatus muodel 602/D), manufactured by Flscher
Laboy ; iaale k (Germany), was used 1n the
w Property and experimental method for diet:, g8 L] ﬂImﬂl IﬂEtEﬂﬂiﬂEltiﬂﬂE g Equﬂihﬂm vessel was a

dyvnamic recirculating still, equipMed with a Cottrell cir-
culation pump. This pump ensurgfl that both lgquid and

Boiling temperature at pressure P "r

Ebulliometric: method [Recirculating still]

Frincipal objective of the worl,

CLICK OK




NOTE: Based on the information pasted into the original table,
the GDC software determines the # of phases in equilibrium and
constraints. These fields are defined by the program.

i, “dit: Boiling temperature at pressure P (K) as function of 1 vavi-»"_

I[r || E— r—
b ole fraction of heptane |_ |_ - [

{I_

Experimental values -

e
e

Continue with tutorial...




m Fdit: Boiling temperature at pressure P (K) as function of 1 variahle(s)

diethyl carbonate + heptane

rrrrrrr

imenzionless

(p =101.3 kPa in the example).

value from the menu
(kPa here)

NOTE: If the data table had
included 7, p, x;, and y,, this implies
that there were no constraints, and p
would be listed as a variable, also.




1. TYPE estimated precisions for the property, constraint,
and independent-variable value(s).

NOTE: This is optional and the fields can be left blank. =

2. CLICK Numerical Data




i Boiling temperature at pressure P (K) as function of 1 variable(s)

View a plot, if desired.

CLICK Accept




Continue with data capture for the second dataset obtained

based upon the VLE data table.
NOTE: Most fields are filled automatically by the software.

u Mole fraction of heptane ({5as) as function of 1 variabhle(s)

diethyl carbonate + heptane

rrrrrrr

— 1. TYPE precisions, if
known. (optional)

¥~— 2. CLICK Property and method




| Property and experimental method for diethyl carbonate + heptane

Muole fraction of heptane |
pimensiorless [

=
Frincipal objective of the worl, |_

SELECT the method of measurement
used to determine the listed property.




. analysls. The composition analysis of both sa.m%es Wwas
NOTE: Orheris an determined using an Anton-Paar -4 8 dioital vibrating
. . tube densimeter. Denslmetry was used to establish stan-
approprlate selection dard curves for each blnary system after the density—

composition curves for the mixtures had been plotted. The
for the example9 and a root-mean-square deviation In the mole fractlon was usu-

brief description . |ally=oo0l.

al method for diethyl carbonate + heptane
should be entered in
the Comment field.

Chramatography
Calculated by Gibbz-Duhern equation
Titration method

Static method

Dyramic method

Calculated by Gibbz-Duhem equation
FPhaze equilibration

Dther experimental method [pleaze, describe in "Comments'']




| Property and experimental method for diethyl carbonate + heptane

tale fraction of heptane |_
Dimensionfess 5]

Other expenmental method [please, descrbe in "Comments'] |_
Frincipal objective of the worl, |_

Wibrating tube densimetry using mistures of known composition,

[ o [ mes

CLICK OK




You are returned to the previous screen.
Check that entries are complete...

i Edit: Mole fraction of heptane (Gas) (Dimensionless) as function of 1 variable(s)

as
E N
pesse oo ] - r—
Do oo ohotore o S Diersiriess I8 r

{I_

Experimental values -

ibrating tube denzimetry uzing mistures of known compogition,

[Focttiuied =N

CLICK Numerical Data




i Mole fraction of heptane (Dimensionless) as function of 1 variable(s)

View a plot, if desired.

CLICK Accept




(=] 3

i Cuided Data Capture - Thermophysical and Thermochemical Data

HHElETErEE] e e i e SNl il b= ST

[=- 2002 rod can 0
E| diethyl carbonate
Sample 1 [cm,93.5w3% nodbmy;)
E| heptatie
Sample 1 [cm,99. 5w nodbomy;)
E| hexane

dieg '|_I C 11u] g}
e T

- vle, X2 (6, Set 1), B Method:OTHER d<2=0.001 d+2=0.001

NOTE: Two new datasets
now are shown in the tree
under the appropriate
mixture.

NOTE: DOUBLE CLICKING on either dataset
allows editing of all entered information.




END

Continue with other compounds,
samples, properties, reactions, etc...

or save your file and exit the program.




