METADATA AND NUMERICAL DATA CAPTURE:
INTERFACIAL TENSION

2 - Components at constant pressure

Guided [ata
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for 2-components at constant pressure

INTERFACIAL TENSION (N-m-)
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:

1086 J.Chem Eng. Data 2001, 46, 1086— 1088

Interfacial Tension of Alkane + Water Systems'

Susana Zeppieri, Jhosgre Rodriguez, and A. L. Lopez de Ramos*

Universidad Simon Bolivar. Departamento de Termodinamica v Fenomenos de Transferencia,
Grupo de Fenomenos de Transporte (G-10), Apartado Postal 89.000, Caracas 1080-A, Venezuela

Interfacial tension was measured for hexane + water, heptane + water, octane + water, nonane + water,
decane + water, undecane + water, and dodecane + water, using the emergent drop experimental
technique with a numerical method based on a fourth degree spline interpolation of the drop profile. The
experimental equipment used to generate the drop consists of a cell with a stainless steel body and two
Pyrex windows. The inner cell was previously filled with water. A surgical needle (at the bottom of the
cell) was used to introduce the organic phase into the cell (forming the emergent drop). Water was used
to keep the temperature constant inside the cell {between 10 "C and 60 °C). The cell was illuminated
from the back using a fiber optic lamp and a diffuser. A video camera (with a 60 mm microlens and an
extension ring) was located at the front window. The emergent drop image was captured and sent to the
video recording system. The cell and the optical components were placed on an optical table with vibration
isolation legs. A new correlation was found to predict interfacial tension (y) as a function of temperature
() and the number of carbon atoms (1) with a deviation of less than 0.05% from experimental values,




INTERFACIAL TENSION = f(T) with p = 101.3 kPa

(2 i Components)
Hexane + Water

Table 1. Interfacial Tension Experimental Values at Different Temperatures
interfacial tension, ¥/mM-m~! £+ 0.04
(¢ £0.1)7C hemxane + water fheptane + water octane + water nonane + water decane + water
5. 27 269 52.97
a2.01 2237 ha.&7T
61.64 h2.06 52.33
61.16 51.63 51.98
51.00 h1.48 5177
50.74 al2l 51.51
60.48 20,95 51.26
60.22 50.68 5 1.06
50.09 a0.54 60.83
40.84 o027 50.53
49.45 49.87 60.13
48.95 49,36 40.78
48.58 49.09 40.45
48.32 48.82 40.21

These data are
considered here.




Experimental Method Info:

Emerging Drop Analysis

Uncertainty in interfacial tension = 0.04 mN-m-1

Uncertainty in temperature = 0.1 K




Guided Data Capture - Thermophysical and Thermochemical Data

File Edit Tools Help

Reference Cormpound Sample Mixturel g F‘ru:upert';.-'l Daka Tables
=] 2!:"]1 zep rod
=) water
o Sample 1 [cm;fd;99.9x% cmp]

EI hg:-:ane

2. CLICK
Property

= 1, 99%% nicsfd)]

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.)




im. Property and experimental method for herane + water - IEllil

Help

Property aroup: IR efraction: Surface tension: and Speed of sound
Froperty: Interfacial tenzion

L

RAIE

ALL OTHER LUMITS "

T ——— 1. SELECT the Property Group:
Refraction; Surface tension; and
Method of meazu ment:l Speed OfSOund.
Expernmental pgrpose; j

2. SELECT the Property:
Interfacial tension.

3. SELECT the Units: Select ALL

OTHER UNITS for this example. Units

Cn in the manuscript table are mN'-m. A
multiplier is entered on the next screen.

ak. Cancel




1. TYPE the required conversion
factor (0.001 for the example).

Mon-standard conversion factor

Froperty walue in the arnginal units rmulbiphed by a
conversion factor iz property value in Mm;

Cancel

[Criginal ¥alue] * [Converzion Factor] = [Cornverted

Walue] in M/
2. CLICK OK.

Enter the Converzion Factor here

{0.001




...... (N1 UII

] 1. SELECT Method of Measurement from the list
Fropery oy provided. NOTE: Orher can be a valid selection and

Popett: | should include a brief description in the Comment field.

Units: I.-“-'-.LL OTHER LUMITS j
kethod of measurement: | 7y, e expenmental method [pleaze. descnbe in "Camments'']
Expenmental purpose: | princinal abjective of the work =

2. SELECT the Experimental
Purpose from the list provided.

Commet IEmerging Dirop analysig ' 3' CLICK OK —

[ophional]

O, | Cancel




SELECTION of # of Phases in Equilibrium and # of Constraints

m. Interfacial tension {(* 0.001 N/m) as function of 1 variable(s)

Phazes in equilibrium: ependent variables: |1

FPhase of the Fyoperty YWalue[z) I

SELECT the # of
Constraints (such as
temperature, pressure, or
composition). Pressure is

constrained in the example;
p =101.3 kPa.

SELECT the # of Phases in
equilibrium. There are 2 in
the example; Liquid mixture 1
and Liquid mixture 2.




. Interfacial tension {* 0.001 M/m) as function of 1 variable{s)

bisture:  [pevane + water

Phaszez in equilibrium: |2 vl Constraints: |-| v| Independent varnables: |-|

Sample # m Sample # m

" aluelz)
& <0001 Mém

Phase of the Property W aluelz] I

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

— Definition of Measurement Result: [Absolute vz Relative]

— Data presentation

E xperimental values - |

Cormments [Optionall: |Emergin§| Diop analysid

Property and method Murmerical Data I Cancel




iw, Interfacial tension {* 0.001 N/m) as function of 1 variable(s)

teisture: Ihe:-:ane + water j
Phasesz in equilibrium: |2 'I Canstraints: |-| vI |ndependent wariables: |-| Property set # |1 Sample 11|-| vI Sample 11|-| 'I
Precizion of the Property Y alue|z)
& = 0,000 N/m %

Phaze of the Property Valuelz] [ iquid misture 1 -

Phaze 2

|
Constraint 1 [Fised value of] 1) SELECT quuld mixture 1

|ndependent variable 1

| | Phase of the Property
Value

from the list provided for the

| ~

= NOTE: Phase 2, Constraint and
Independent Variable field(s) appear
E automatically based on the entered information and

the Gibbs Phase Rule.




1. SELECT the Phase 2 (Liquid mixture 2), Constraint(s),
and Independent variable(s) from the menus.

. Interfacial tension {* 0.001 M/m) as function of 1 variable{s)

bisture: | peyane + water

Phaszez in equilibriurm: |2 vI Constraints: |-| 'I Independent wariables: |-|
Precizion af the Property Y aluels)
Fhaze of the Property Yalue(z) ILiquid rmisture 1 ||:|_|:|4 & =0.001 Ndm

Phaze 2
ILiquid mixture 2

Property et # |-| Sample # |4

Constraint 1 [Fiked value of]

IPressure L s i “alue: |‘||j‘|_3 Llnits:lM:uEI j Uncertainty: I [z

Independent wariable 1

ITemperature A e UnitS:IE j Unicertainty: ||:|_|:|-| =

2. SELECT Units for the variable(s) and
| constraint(s). Include approximate
= Uncertainties, if known.

=1l

i

Comments [Optional]: IEmerging Drap analysid

Froperty and methiod Murmerical Data I Cancel




i, Interfacial tension {* 0.001 M/m} as function of 1 variable{s)

=101 %]

bistUre: | peyane + water

Independent waria

Phasesz in equilibrium: |2 vI Canstraints: |-| 'I

Fhaze of the Property Yalue(s) |Liquid rmisture 1

—Phase 2
ILiquiu:I mixture 2

— Canztraint 1 [Fixed value of]

v | of I Liguid misture

I Pressure

1. SELECT Direct Value (as

01 NAm

compared with Relative Value)

Ll

from the list defining the

Measurement Results

ity I— =

— Independent wariable 1

I Temperature

j of I Liquid rixture 1

[

itz I C

j I rcert ity ||:|_|:|1 =

Definition af Measurement Rezultz [Abzolute vz Relative)

I Diirect value

2. SELECT the appropriate
Data presentation

[ ata presentation

|E:-:|:uerimental values

method. Experimental values

here.

Comments [Optional]: IEmerging Drap analysis

Property and method |

,/) Cocl |

3. CLICK Numerical Data




. Interfacial tension (* 0.001 N/m) as function of 1 variable(s)

File Edit fickis

Yar | Froperty |

rfacial Tension Experimental Values at Different Temperatures

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

Tahle 1. Inf

[+ £ 1117C hexane + water

interfacial tension, y/mMN-m~! £ 0.04

eptane + water octane + water nonane + water decane + water

10.0
15.0
20.0
25.0
27.5
30.0
325
35.0
7.5
40.0
45.0

50.0

21.43
al.11
50,80
5038
5011
40,96
49.70
49.44
49.18
48.92
48.52
48.13

22.27 52.689 02.97
21.59 22.01 5237 2267
0l.24 51.64 52.06 02.33
a0.71 51.16 51.63 51.98
o047 51.00 51.48 8177
50,30 50.74 5l.21 51.51
50,12 5048 50.95 51.26
449 89 50.22 50.68 51.06
49.64 50.08 a0.54 a0.83
449 38 40.54 al0.27 al.53
49.00 49.45 49 87 50,13
48.55 48.05 4936 40.78

48.58 449.089 49.45

48.32 48.82 48.21




im. Interfacial tension (** 0.001 N,/m) as function of 1 variable(s) ;lglﬂ
File Edit Action Help
War 1 | Property |
1 100 51.43
2 15.0 5111
3 200 RO.20
4 250 h0.3a
) 275 A0.11
G a0.0 4396
i 325 4370
g Ja0 4344
9 arh 43148
10 400 48592
11 450 4852 N N N .
e 4513 acial Tension Experimental Values at Different Temperatures
interfacial tension, ¥/mMN-m~! £ 0.04
(r £ 0L1)AC hexane + water fheptane + water octane + water nonane + water decane + water

10.0 h1.43 22T LG4 L2487

15.0 51.11 51.54 52.01 R23T7 L2.6T

2000 50.80 51.24 51.64 H2.06 H2.33

250 G038 50.T1 51.16 51.63 51.08

27.5 q0.11 L0.47 5100 H1.48 5LTT

20.0 40,05 50320 50.74 51.21 51.51

325 449.70 012 50458 .65 51.26

250 49,44 459,84 50.22 HLGE 51.06

ar.s 40.18 40 64 50,00 5054 L83

40.0 48.02 49 .38 40.84 S0O.27 50.53

45.0 48.52 45,00 40,45 44087 q0.13

B0.0 48.13 48.405 45.095 40,36 40,78

48.58 4000 49.45

48.32 4882 49.21

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.)




. Interfacial tension {* 0.001 M/m} as function of 1 variable(s})
File Edit Ackion Help

War 1 | Property |
1 0.0 51.43
2 15.0 51.11
E 200 50.80
4 25.0 50.38
5 275 5011
E an.o 49.96
7 325 43.70
8 3[0 49.44
g 375 43.18
10 40.0 48.92
11 45.0 48.52
12 [}

w.I° 7 ° 'tensior .sfunck
-
Tool Help |

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

=0l x|

NOTE: See HELP for
addition graph commands.

Clear the T able

Wiew plot

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




w. Interfacial tension (* 0.001 M/m) as function of 1 ¥ariable(s)

File Edit Action Help

Yar 1 |Property |

1 10.0 51.43
2 15.0 5.1
3 20.0 h0.20
4 250 h0.38
5 275 50.11
E 30.0 43.96
7 325 43.70
g8 35.0 43.44
g KFA=] 4318
10 40.0 43.92
11 45.0 43.52
50.0 48.13

Clear the Table

CLICK Accept

Wigw plat

=10l x|

Caricel




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

| | |
Pafarance Compore NOTE: The new data set now
= 2001 zsprod 0 appears in the tree under the
EI w_ater

EI h,a:-:ane
o Sample 1 [em 993 nc:fdy
=] h,a

appropriate mixture.

all entered information.

NOTE: DOUBLE CLICKING
on the data set allows editing of




END

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

or save your file and exit the program,
if all properties have been captured.




