METADATA AND NUMERICAL DATA CAPTURE:

Energy of Combustion A_u° (J/g)

@uided Data
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for Energy of Combustion in O,(g)
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 is from:

700 J. Chem. Eng Data 2002, 47, 700-714

Thermodynamic Properties and Ideal-Gas Enthalpies of Formation
for trans-Methyl Cinnamate, a-Methyl Cinnamaldehyde, Methyl
Methacrylate, 1-Nonyne, Trimethylacetic Acid, Trimethylacetic
Anhydride, and Ethyl Trimethyl Acetate

W. V. Steele,*! R. D. Chirico,} A. B. Cowell, S. E. Knipmeyer, and A. Nguyen

BEDM Petroleum Technologies, P.O. Box 2543, Bartlesville, Oklahoma 74005-2543

The results of a study aimed at improvement of group-contribution methodology for estimation of
thermodynamic properties of organic substances are reported. Specific weaknesses where particular group-
contribution terms were unknown, or estimated hecause of lack of experimental data, are addressed by
experimental studies of enthalpies of combustion in the condensed phase, vapor-pressure measurements,
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enthalpies of formation of trans-methyl cinnamate, @-methyl cinnamaldehyde, methyl methacrylate,
| -nonyne, trimethylacetic acid, trimethylacetic anhydride, and ethyl trimethyl acetate are reported.
Enthalpies of fusion were determined for frans methyl cinnamate and trimethylacetic acid. Two-phase
(solid + wvapor) or (liquid + vapor) heat capacities were determined from 300 K to the critical region or
earlier decomposition temperature for all the compounds. For ethyl trimethyl acetate, the values of the
critical temperature and critical density were determined from the DSC results and the corresponding
critical pressure was derived from the fitting procedures. The results of all the measurements were
combined to derive a series of thermophysical properties including critical temperature, critical density,
critical pressure, acentric factor, enthalpies of vaporization (restricted to within £50 K of the temperature
range of the vapor pressures), and heat capacities along the saturation line. Wagner-type vapor-pressure
equations were derived for each compound. Group-additivity enthalpy of formation parameters and strain
energies useful in the application of ideal-gas group-contribution correlations were derived.



Energy of Combustion in O,(g)
methyl methacrylate at 7 =298.15 K and p =101.3 kPa

Table 5. Energy of Combustion Results (7= 298.15 K and g = 101.325 kPa)2#

corm :[,-"'L.-f,';'],"."l.l'][-:-:u|11|:~:|]:."[J',_E. Iy 8 [,-"'L.-f;,';,"."l.l'][n:-:u11|:~:|]:."[J',_E. ']:Z-
methy] methacrylate —2T7 2087, —27T A0G.2, —27 301.7, —27 3054, —27 2004, —27 2087, —27 207.6 —27T301. 1+ 1.3

~31 190.0
@-methyl cinnamaldehyde —36 168.7, =36 157.5, —36 171.0, —36/52.7, —36 155.5, —36 156.3, —36 1789, —36 1595 + 2.1
—36 159.8, —36 155.0
1-nonyne . . b, —46 956.3, MG 07 1.0, —46 DE0.4, —46 O67.2, —46 059.3, —4G9623 + 1.7
B4, —a; gl 7
trimethyl; This data set is | 5.8, —27 654.7, —27 645.0, —27 651.3 —27 B50.7 + 1.7
trimethyl; . . —30 GRO.8, —30 681.4, —30 675.2, —30 677.0 ~A067R.T + 1.1
ethyl trim considered here. | 321760 221800 —22 1695 —32 179.4, —32 1754 32 177.9+ 1.7

* The uncertainties shown are one standard deviation of the mean. * All the energy of combustion measurements made for each compound
are listed in this tahle.

Experimental Method Info:

Rotating Combustion Bomb Calorimetry



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

Reference Cu:umpn:uunn:ll Samplel 6 [ | Reactiu:unl F'ru:uperlz';.fl [aka Tables

+33.90m> e, 33,974 m co ] \

1. SELECT the Compound 2. CLI.CK
for which the Reaction Reaction
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.)




2. SELECT the Sample #: 1, here.

1. SELECT the
Reaction Class:
Combustion with
oxygen, here.

NOTE: The sample number will
nearly always be "1", unless samples
of various purities or sources were

inj, Reaction

Check
S toichiometny

Balance
Reaction

Participant 1 Imeth_l,ll methacrylate ||— Sample # m
Participant 2 I I— —— =
Participant 3 I 3 CLICK A t I— Sample # Iﬂ
. . Uuto- »
Participant 4 I i Cosficiznt I— Sample # Iﬁ
Participant 5 I com plete Reaction v | Cosfficient I— Sample # Iﬂ
Participant & I j Coefficient I— Sample # Iﬂ
Participant 7 I j Coeffizient I— Sample # Iﬁ
Participant 8 I j Coefficient I— Sample # Iﬂ
Solvent; I j [nert companent; I j

Acoept | Cancel |




The other reaction Participants and the stoichiometry Coefficients are
added automatically based upon the Reaction class and the elements of

the compound combusted.

. Reaction

Help =
|CEH802 + 6 02 = 6 CO2 + 4 H20

Check
Stoichiometny

Balance
Reaction

Reaction clasz: Il:nml:nustin:ln with o=ygen

Farticipant 1 Imeth_l,ll methacrylate j Coefficient |- Sample # |4
Farticipant 2 IDH}'EIEH j Coefficient | Sample #

1

Participant 3 In::arl:n:un dicmide j Coefficient Sample #
Farticipant 4 I water j Coefficient Sample #

. = s Sample #
Farticipant & j Coefficient | Sample #

Farticipant 8 j Coefficient Sample #

]

|

Participant ¥ I j Coefficient I— Sample #
! |
|

Solvent: j Inert companent; I

Azcept | Cancel

CLICK Accept




i, Property and experimental method for CSH802 + 6 02 = 5 CO2 + 4 HZD : o ] 4

Help

Froperty goup: | E pthalow % Internal energy of reaction

Froperty: Internal energy of reaction [mass basiz)

Method of meazurement:

1. SELECT the Property Group:

Enthalpy & Internal energy of
reaction from the menu.

Expernimental purpose:

-

2. SELECT the Property: Internal
energy of reaction (mass basis)

Units: J/g,

3. SELECT the

here.

Comment
[optional)

ak. Cancel




1. SELECT Method of Measurement from the list
ropep ol Provided. NOTE: Orher can be a valid selection and
rapety: | Should include a brief description in the Comment field.

itz IJ“'IQ j

tethod of measurement; Fatating bomb calarimetry -
Expenmental purpose: IF'rinn:ipaI objective of the work "I ‘

2. SELECT the Experimental
Purpose from the list provided.

Comment |
[optional]

3. CLICK OK \

Cancel




CoHB02 + 602 =5C02 + 4 HZ0 10 SELECT the

It.na;::;ll:lfnr:t;acrylate FPhase I Liquid P h ase fO r e aCh
Participant from

|carbun dioxide FPhase IGas

Participant 3 th e menu S

|watet FPhase I Liquid

Participant 4 prOVided.

Jorpgen Phase IGaS =1 [

2. ENTER the temperature and pressure
for the experimental value in these fields.

K. Final P g1 325  kPa

Imitial T: |293_15 k. |nitia|F':|1|:|1_325 kPa g4

Froperty walue

|_2?3|:|-|_1 Jig Precisior: |-|_3 MNurnber of determinations: I?

Comment: |
Set# |1_ | Property and Method I Standard state: I j Cancel |

4415

3. ENTER the Property value, the Precision,

and the Number of determinations 4. CLICK

Accept




NOTE: The new Reaction and
. Guided Data Capture - Thermophysical : data set appear at the bottom
File Edit Tools Help

of the navigation tree.
Sample Mixbure Feaction

FleFerenu:el Cnmpnundl

Proper

Sample 1 [cmid:99.95m%qlc,99.97 4% cod)

=- I:_EH A02 + 602 =8 COZ + 4 HZO [CMO, methyl methacmlate, carbon dioxide, water, oxpgen)
AUV [1.0,0,0, 1B

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.




