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1. Introduction

Coal has been used for production of industrial organic
chemicals for many years. Benzene, toluene, naphthas, tar
acids, pyridine bases, anthracene, etc., are separated from
coal tar for syntheses of dyestuffs, explosives, perfumes, and
drugs. Products from coal gasification and liquefaction may
be employed as feedstocks for the manufacture of various
organic chemicals.

For large scale manufacturing of coal chemicals, it is
essential to have the best values of the basic physical proper-
ties of the coal conversion products. The aim of this work is

to collect the experimental vapor pressure data on pertinent
coal compounds reported in the literature and to fit the
adopted data into a selected vapor pressure equation in a
systematic fashion. From these results the missing vapor
pressure data for useful coal compounds may be estimated
by extrapolation or correlation.

It is known that an average of 70% to 80% of the total
carbon in bituminous coal is in the aromatic structure, about
15% to 25% is in hydroaromatic structure, and the remain-
ing is aliphatic carbon. The average cluster making up the
overall range contains single rings to perhaps six or seven
rings.

The heteroatoms like sulfur, oxygen, and nitrogen in
coal appear in many types of structures. About 50% of the

sulfur is inorganic, principally pyritic. The organic sulfur.

atoms may exist in structures such as thioether, dialkyl dis-
ulfides, thiopenol, aromatic thioether, and cyclic thioethers.
The organic oxygen atoms may appear in rings, carbonyls,
ethers, and phenolic hydroxyls; and the nitrogen atoms, in
pyridine, pyrrole, etc.

For presentation of our evaluated results, the selected
coal compounds were separated into the following groups
based upon similarity in molecular structure: (1) benzene
and its derivatives, (2) naphthalene and its derivatives, (3)
saturated ring compounds, (4) unsaturated ring compounds,
(5) heterocyclic sulfur compounds, (6) heterocyclic nitrogen
compounds, and (7) heterocyclic oxygen compounds.

2. Vapor Pressure Equation

Numerous equations have been proposed for represent-
ing vapor pressure data on chemical substances. It seems no
one equation for fitting the vapor pressure data on all sub-
stances with high accuracy has found universal acceptance
‘among investigators. '

In the past, mathematically simple vapor pressure
equations were preferred. The adjustable parameters were
evaluated by simple graphic or numerical methods. How-
ever, in recent years, because of the availability of digital
electronic computers, mathematically complex vapor pres-
sure equations provide no difficulty for use.

Basically, the selection of a vapor pressure equation de-
pends on the shape of the vapor pressure curves of the given
substance. One mathematical equation cannot fit well all the
vapor pressure curves for all chemical substances over the
entire temperature range from the low temperature triple
point up to the critical point.

Often, vapor pressure data are available only over a li-
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mited temperature range well below the critical tempera-
ture. A simple three-constant or four-constant equation is
used to represent them. Obviously, none of these simple
equations would be expected to extrapolate reliably to high
temperatures up to the critical point, since equations with as
many as 11 constants are usually required for the entire lig-
uid range.

The American Petroleum Institute Research Project
44, now renamed the Thermodynamics Research Center
(TRC) Hydrocarben Project, and the TRC Data Project,
Texas A&M University, have adopted the Antoine equation
forrepresenting-the vapor pressure-data-on-many-classes-of-
hydrocarbons and related compounds found in petroleum,
and on the other classes of both organic and inorganic sub-
stances, respectively. )

When the pressure and temperature ranges are small,
the Antoine equation, log P=4 — B /(t + C), where 4, B,
and C are adjustable parameters, is capable of representing
the results within the experimental error and is adopted gen-
erally for correlation purposes. With recent improvement in
vapor pressure measurements, the results obtained have
greater precision, accuracy, and widcr temperaturc range.
Consequently, better vapor pressure equations are needed to
represent the experimental measurements. In Engineering
Science Data Unit publications,® the vapor pressure data on
many classes of chemical substances were represented by

Chebyshev equations.

Recently, the Wagner equation’® was used to correlate
and extrapolate the experimental vapor pressure data on ali-
phatic nitrogen compounds in order to incorporate con-
straints that ensured that the fitted equation exhibited cer-
tain established characteristics. This equation may be
employed to fit the vapor pressure data for a wide range of
compounds with good accuracy. This vapor pressure equa-
tion has been used satisfactorily for interpolation of vapor
pressure data between 100 to 200 kPa and the critical point.
It provides a new procedure for estimation and extrapolation
based upon observed values in a limited range.

For higher molecular weight compounds that have low
vapor pressures at room temperature, the vapor pressures
often are determined at higher temperatures. The selected
vapor pressure equations are used for calculating the enthal-
pies and entropies of vaporization at 298.15 K. The accuracy
of the results obtained depends upon how well the vapor
pressure equations extrapolate to lower temperatures.

Osborn and Douslin have employed both the Antoine
and Cox vapor pressure equations’® for presenting the vapor
pressure data on hydrocarbons,>* nitrogen compounds,®
and sulfur compounds®® found in petroleum. Cox’s equation
was selected by researchers in the Bartlesville Energy Tech-
nology Center for representing the experimental vapor pres-
sure measurements for numerous petroleum compounds for
many years.

Scott and Osborn®® chose five simple vapor pressure
equations for fitting the vapor pressures of several typical
chemical compounds. From the results obtained, they con-
cluded that the Cox equation yielded by far the best extrapo-
lation both to lower temperatures and to high temperatures
from 448 to 530 K. The two three-constant equations, the
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Rankine and the Antoine, produced very poor extrapola-
tions. The other two four-constant equations, the Frost—
Kalkwarf and the Cragoe, rendered better extrapolations
than the three-constant equations, but definitely were inferi-
or to the Cox equation.

New vapor pressure equations have been proposed by
Somayajulu’’ and Borrelli e al.”® The merit of these equa-
tions is still under investigation.

The above situation indicates the complexity and con-
fusion involved in choosing an appropriate vapor pressure
equation for representing the vapor pressure data on chemi-
cal compounds.

TIn selecting a vapor pressure equation in this work, we
emphasized the following points as important critera: (1) the
equation should be reliable for extrapolation, (2) the equa-
tion should provide no difficulty for generating derivatives,
e.g.,dP /dTord(ln P)/d(1/T),(3)the equation hasbeen used
by reputable researchers and shown its reliability and useful-
ness, and (4) the equation can be employed for correlation
with molecular structure.

After careful scrutinization and evaluation, we decided
to use the Cox equation in this work. That this equation may
provide reliable extrapolated vapor pressure values without
employing the critical constants of the given compounds is
particularly valuable, because for many coal compounds
these constants are not available.

3. Vapor Pressure Data

The vapor pressure data obtained from the literature
were converted to SI units, i.e., temperatures in degrees kel-
vin (K) and pressure in kilopascals (kPa). The adopted data
points for each substance were fitted into a Cox equation:
logioP=(1 —D/T)X104+BT+CT") by the least-squares
method, where the constants 4, B, C, and D are adjustable
parameters. The constants which yielded the smallest devia-
tions were adopted.

In cases where more than one set of vapor pressure data
was available for the given compound, a proper weight fac-
tor was applied to the data points in each data set before
combining them for a least-squares fit into the Cox equation.
The value of the weight factor was assigned on the basis of
our assessment of the quality of the experimental work re-

ported. A weight factor of 5 to 10 was assigned to the high -

quality vapor pressure measurements for fitting into the va-
por pressure equation.

For some compounds the adopted vapor pressure data
points were computed from the vapor pressure equations
reported. In many cases, only the smoothed vapor pressures
at selected temperatures were available. Many authors did
not mention the uncertainties of their experimental mea-
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surements, the purities of their sample materials, or the de-
tailed method of measurements. As expected, the quality of
the adopted data points was not uniform.

Evaluating and fitting the reported vapor pressure data
into an appropriate equation are complicated tasks. The in-
consistent data points revealed by the fitting process should
beeliminated. Even in the same data set, the uncertainties of
the data points in different temperature ranges may be differ-
ent.

Only a few extensive vapor pressure measurements on
aromatic and polynuclear aromatic coal compounds were
available in the recent literature. Some pertinent vapor pres-

‘sure data on coal related substances have been collected and
reported'l,4,6,8.16,35,41,52,65

We employed the vapor pressure data reevaluated for
coal compounds by authoritative and reputable researchers
as reliable sources of information in this work. In our opin-
ion, these vapor pressure values, which did not include the
inconsistent original data points, are better values for fitting
into a vapor pressure equation for extrapolation and estima-
tion of missing data for coal compounds, which is the princi-
pal purpose of the present work.

The adopted vapor pressure data sets were divided into
several groups, according to the similarity in the molecular
structure of the substances included. Within each group of -
compounds, the arrangement followed an increasing order
of the number of carbon atoms in their molecular formulas.

Table 1 contains the vapor pressure data on benzene
and its alkyl derivatives. Similar information for naphtha-
lene and its derivatives, unsaturated ring compounds, sulfur,
nitrogen, and oxygen compounds are listed in Tables 2-9,
respectively.

The contents of each table are compound number, mo-
lecular formula, name of compound, vapor pressure range
(inkPa), temperature range (K), number of data points, refer-
ence number, author’s name, year published, data types and
method of measurement, and compilations citing the same
data. The last item was included to illustrate the presence of
cross references on vapor pressure data.

We classified the reported vapor pressure data into four
categories A, B, C, and D. The type A data refer to the
experimental vapor pressure data measured by the authors
of the reference listed. Previously reported experimental
data that have been compiled in the indicated reference be-
long to class B. Class C represents the calculated vapor pres-
sures from a regressed correlation based upon experimental
data. Finally, vapor pressure values predicted from theory
are denoted as class D.

The results of our comprehensive literature search are
summarized in Tables 1-9. The sources of vapor pressure
data adopted for fitting into a Cox equation for each individ-
ual substance are described in the next section.

J. Phys. Chem. Ref. Data, Vol. 12, No. 4, 1983
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BLE 1. Vapor p data on b and its derivati
No. | Pommulal Name Vapor Pressure ‘Temperature Number of Reference Authors Year Data and > [roferencee Cit
Range, kpa® Range, K Data Points |  Number nmmwa] Method of Measurement the Same Data
1 CgHg | Benzene 1.269 ~ 202.8 | 261.1 ~ 377.8 a3 2 TRCHP 1978 c 10
5.133 ~ 4769.6 | 280. ~ 560 57 8 Bng. Sci. Data Unit 1978 c
5.300 ~ 4924,0 | 280. ~ 562.6 48 17 Vargaftik, N.B. 1975 B
~ 4897.87 | 280.757562.55 18 Yass, C. 1978 c
0.0001~ 0,001 | 183.35 ~ 196.0 10 23 De Kruif, C. G. 1980 D
5293 7 182.65 | 333.45 < 373.45 5 24 Eon, C. et al. - 171 A, Isoteniscopic 15
275.59" 662.79 ~"429.6L 13 33 Aabrose, D. et al. | 1969 A, Boulliometric
545.8 ~ 4771.7 42 - ssu. 8 55 Anbrose, D. et al. | 1967 2, Dnamic & Static s
3.225 ~ 4382.6 | 273. " 553 21 3 Chao, J. 1978 c
2 Cylig | Toluene 1,407 - 206.7 | 280.6 ~ 4l1.1 a8 2 TRCHP 1978 ¢ 10
0.119 ~ 4016.3 | 245. ~ 590, 70 8 Eng. Sci. Data tnit | 1978 c
0,0012~ 3774,00| 203.2 ~ 583,2 40 17 vargaftik, N.B. 1975 B
0.004474186.32 | 213.157593.75 18 Yaus, C. 1978 | c
049013~ 13.870 273.15 T J22.41 -7 52 Munday,; E.B. et al. 1980 Ay Static
256.2 ~ 3556.8 | 420. ~ 580. g 55 Aubrose, D. et al. | 1967 A, Dmamic & Static 15
0.9074~ 3,7551 | 273.143 ~ 297.90 60 34 Osborn, A.G. et al.{ 1974 A, Poulliormetric
3 Cglg | Styrene 0.0094 100.51 | 246.25 ~ 427.92 ES 6 Coal Tar Res. Ass. 1965 B 4 15
0.012 " 3823.07} 246.257642.15 18 Yaws, C. 1978 c
4 CH | Ethylbenzene 1.393 ~ 209.8 | 300.0 ~ 438.9 51 2 TRCHP 1978 c 10
810 0.07477 104.00 | 261,55 7 410.31 [ 36 L 6— |- Coal Tar-Res-Ass:—| 1965 “B- - -
-1 0.143 ~ 3507.1 | 265. ~ 615. n 8 Eng. Sci. Data tnit | 1978 c .
0.0204~ 622.9 | 243.2 ~ 493.2 - 26 17 Vargaftik, N.B. 1975 B
0.021 ~ 972.08 | 243.157519.15 8 Yaus, C. 1978 c
133.8 ~ 2924.9 | 420. ~ 600. 10 s5 Ambrose, D, et al. | 1967 A, Dmamic & Static 15
9.565 ~ 270,03 | 339.181 ~ 450.103 21 56 Osborn, A.G. et al. | 1980 A, static
5 C B | 2-Methyltoluene 1.338 - 195.7 | 300.0 ~ 444.4 51 2 TRCHP 1978 c 10
810 0,0267~ 104.00 | 256.15 ~ 418.55 28 6 Coal Tar Res. Ass. 1965 8 4 15
0.138 ~ 3725.9 | 270. ~ 630. 73 8 Bng. Sci. Data Unit | 1978 c
0.0324 308, | 253.2 ~ 631.6 43 by Vargaftik, N.B. 1975 8
0.033 ~ 3801.02] 253.15°631.55 18 Yaws, C. 1978 c
: 108.0 ~ 3304.1 | 420. ~ 620. un 55 Ambrose, D. et al. | 1967 A, Dmamic & Static 15
6 CH | 3Methyltoluene 1.427 ~ 196.2 | 302.8 ~ 438.9 50 2 TRCHP 1978 [ A 10
810 0,120 ~ 104.00 | 264.75 ~ 413.23 28 6 Coal Tar Res. Ass. 1965 B 4, 15
0.120 = 3449.1 | 265. " 615. 7L 8 Eng. Sci. Data Unit 1978 c
0.0169 ~3650.0 | 243.2 ~ 619.2 a7 17 Vargafeik, N.B. 1975 B
0.018 ~ 017.12 243.18 " 519_15 18 Yawa, C. 1978 (-3
124.2 ~ 2872.1 | 420. ~ 600. 10 55 mbms, D. et al. 1367 A, Dmamic & Static 15
7 CH | 4wethyltoluene 1.282 7 199.2 | 300.0 ~ 438.9 s1 2 1978 c 10
810 0,044 ~ 104.00 | 263.65 ~ 412.48 26 6 cm Tar Res, Ass. 1965 B 4, 15
0.724 ~ 3459.0 | 290. ~ 615. 66 8 Bng. Sci. Data Unit | 1978 c
0.8666~ 3617.0 | 293.2 ~ 618.2 36 17 Vergaftik, N.B. 1975 B
0.86 ~ 3600.77 | 293.157618.15 18 Yaws, C. 1978 c
0,016~ 270.002| 247,107 ~ 452.38 34 34 Osborn, A.G. et al. | 1974 A, Boulliormethric
. 126.5 = 2880. . ~ 600. 10 55 Ambrose, D. et al, 1967 A, Dmamic & £ ic 15
8 c H | 2Methylstyrene 0.387 ~ 17.699 | 305.16 ~ 385.50 9 4 Bowblik, T. et'al. | 1973 B 15
910 0.133 ~ 101.33 | 280.55 ~ 438.55 10 4@ Stull, D.R. 1947 c 10
9 cH | 3Methylstyrene 0.687 ~ 99.725 | 314.93 ~ 442.15 27 4 Boublik, T. et al. | 1973 B 15
¢ 10 0,133 ~ 101.33 | 290.65 ~ 452.15 10 4 Stull, D.R. 1947 c 10
10 [ cH_ | 4-Methylstyrene 0.376 = 99.725 | 304.97 ~ 443.15 30 4 Bowlik, T. et al. | 1973 8 15
910 0.133 ~ 101.33 | 289.25 ~ 448.15 10 a Stull, D.R. 1947 c 10
u Cgily2 | r-Propylbenzene 1.324 ~ 199.6 | 316.7 ~ 46l.1 53 2 TRCHP 1978 c 10
6.402 ~ 104,00 .968 ~ 433.389 19 4 Bowblik, T. et al. 1973 8 15
1 1 4 0.133-=3078.2 = 63/ -2— -8~ | Eng. 51, Data Ghit | 1978 | T
12 | ¢y, isopropylbenzene 1.296 ~ 207.0 | 311.1 ~ 455.6 53 2 TRCHP 1978 c 10
0.057 ~ 104.00 | 264.95 = 426.55 36 6 Coal Tar Res. Ass. 1965 B 16
0,125 ~ 3166.0 | 275. ~ 630. 2 8 Eng. Sci. Data Unit | 1978 c
3.360 ~ 99.618 | 329.54 = 425.04 26 16 Tinmermans, J. 1965 8
0,019 ~ 3157.47| 253.15 ~ 633.15 18 Yaws, C. 1978 ¢
13 | CH | l-Methyl-2-ethylbenzene | 1.365 ~ 197.5 | 322.2 ~ 466.7 53 2 TRCHP 1978 c 10
912 6.417 ~ 103.97 | 354.296 ~ 439.324 20 4 Boublik, T. et al. 1973 B 15, 16
i 0.141 ~ 3206.6 | 285. ~ 645, 73 8 ang sci, Data Unit | 1978 c
k13 CH 1-Methyl-3-ethylbenzene 1.365 ~ 203.6 | 319.4 ~ 463.9 53 2 1978 4 1
912 6.417 " 103.97 | 351.255 ~ 435.466 20 4 Botblik, T. etal. | 1973 B 15, 16
0.118 ~ 3065.4 | 280. - 635. 72 8 Eng. Sci. Data thit | 1978 [
35 | CH [ 1-Methyl-d-ethylbenzene | 1.365 ~ 199.6 | 319.4 - 463 53 2 TRCHP 1978 c 10
91z 6.417 ~ 103.98 | 351.456 ~ 436.158 19 4 Boublik, T. et al. 1973 ) 15, 16
0.120 ~ 2977.6 | 280. ~ 635. 72 8 Eng. Sci. Data Unit | 1978 c
16 C H_ [1,2,3-Trimethylbenzene 1.365 ~ 196,1 | 330.6 ~ 477.8 54 2 TRCHP 1978 c 10
912 0.233 ~ 103.98 | 308.05 ~ 450.28 34 6 Coal Tar Res. ASS. 1965 B 4 15
0.116 ~ 3283.3 | 290. ~ 660. 75 8 &ng. Sci. Data Unit | 1978 c
0.0072570.02241| 253. ~ 268, 15 10 Jordan, T.E. 1954 c
17 CH 1,2,4-Tr imethylbenzene 1.331 ~ 203.0 | 325.0 - 472.2 54 54 TRCHP 1978 [ 10
° 12 0.786 ~ 103.99 | 273.15 ° 443,53 38 35 Coaml Tar Res. Ass. 1965 B 4, 15, 16
0.110 ~ 3076.9 | 285. ~ 645, 3 8 Eng. Sci. Data thit | 1978 c
. 0.0088370.0306 | 253. ~ 268, 15 10 Jordan, T.E. 1954 [
18 | c¢H__|1,3,5Trimethylbenzene 1.338 " 201.2 | 322.2 ~ 469.4 54 2 TRCHP 1978 c 10
91 . 31 6 Coal Jar. Res. Ass. | 1965 B 4, 15, 16
. n 8 Eng. Sci. Data tnit| 1978 c
- 15 10 Jordan, T.E. 1954 C
19 C_H | n-Butylbenzene 5 ~ 17%6. 336.1 ~ 480.6 53 2 TRCHP 1978 <
1014 6.417 ~ 103.99 | 369.383 ~ 457.479 18 4 Boublik, T. et al. 1973 8 15, 16
0.112 ~ 2870.9 | 295. ~ 660. 7 8 Eng. Sci. Data Unit | 1978 c
0.133 ~ 101,33 295.85 ~ 456.25 10 a1 scuu D.R. . 1947 c 10
20 C_H | Isobutylbenzene 1.420 ~ 196.6 | 327.8 ~ 475.0 55 2 1978 c
101 6.415 ~ 103.99 | 359.788 ~ 446.964 20 4 Bm.blxk, T. etal. | 1973 8 15
0.105 ~ 2755.0 | 285. 73 8 Eng, Sci. Data tnit [ 1978 c
0.133 ~ 101.33 | 263. 10 a sStull, D.R. 1947 c 10
21 | ¢ B |sec-Butylbenzene 1.386 ~ 196.6 { 327.8 ~ 475.0 21 2 TRCHP 1978 c
10 14 6.415 ~ 103.99 | 360,263 ~ 447.508 20 4 Bowblik, T. et al. | 1973 8 15
0.101 ~ 2733.7 | 265. " 64S. 3 8 Eng. Sci, Data Unit | 1978 c
0.133 ~ 100.33 | 291.75 ~ 446.65 10 a Stull, D.R. 1947 c 10
22 | ¢ _H  |tert-Butylbenzene 1.400 ~ 213.7 | 326.0 = 475.0 56 2 TRCHP 1978 c
1014 6.426 ~ 103.99 | 357.027 ~ 443.315 19 4 Bowblik, T. et al. | 1973 B 15
0.119 ~ 2591.4 | 28S. ~ 635, n 8 Eng. Sci. Data Unit | 1978 c
00133 ~ 10033 | 286415 ~ 44165 10 a Stull, D.Re 1947 < L
23 C H 1-Methyl-2-propylbenzene 1.276 ~ 1.3 335.9 ~ 480.3 53 2 TRCHP 1978 <
1014 0.106 ~ 2827.0 | 2%. ~ 660. 7 8 Bng. Sci. Pata Unit | 1978 c
24 | C H_ |l-Methyl-3-propylbenzene | 1.427 - 182.7 [ 335.9 ~ 480.3 53 2 TRCHP 1978 c
108 0,124 ~ 2670.8 | 295. ~ 650. 2 8 Eng. Sci. Data Unit | 1978 ¢
25 | € H  {1-Methyl-4-propylbenzene | 1,386 ~ 175.8 ' | 335.9 ~ 480.3 53 2 TRCHP 1978 c
0 14 0,118 ~ 2705.5 | 29, ~ 655. 73 8 Eng, Sci. Data tnit | 1978 c
26 C_H 1-Mathyl-2-ienpropylbenzonh 1.317 ~ 106_5 3.3 ~ 4803 L3 2 TROHP 1978 c
1014 | 4.270 - 104.72 | 354.32 ~ 452.86 8 4 Bowblik, T. etal. | 1973 8 15
0.112 ~ 2835.9 | 290, ~ 655. 7 8 nng Sci, Data thit | 1978 c
27 | C . [i-Methyl-3-isopropylbenzeng 1,282 ~ 197.9 | 327,6 ~ 480.3 55 2 1978 c
1014 | 4.117 ~ 104,88 | 351.91 ~ 449,48 8 4 soubuk, T.etal. | 1973 8 15
131 ~ 2652.8 | 290, ~ 645. 72 8 £ng. Sci. Data tnit | 1978 c
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TABLE 1. Vapor pressure data on benzene and its derivatives, {continued)

No. | Fomula Name Vapox Pressure Temperature Number of Reference Authors Year ta Types and |References citing
Range, kPa® Rarge, K Data Points | Mumber Riblided | metng of Measurement® the Same Data
28 € H_  |l-Methyl-g-isopropylbenzeng 1.393 ~ 200.6 |[330.3 ~ 480.3 55 2 TRCHP 1978 c
10 14 e 12.026 104.55 380 19 - 451,57 7 4 Bowblik, T. et al.| 1973 B 15
0,121 ~ 2694.2 650. 73 8 n-g. Sci. Data Unit 1978 c
29 € #_ |1;2-Diethylberizene 1.331 - 198.2 335.9 " 485.9 55 2 1978 c 10
10 14 6.425 ~ 104.02 | 369.879 ~ 457.64 20 4 Bwbhk. T. et al. 1973 B 15, 16
.112 - 2001.5 |295. - 660 7 8 £ng. Sci. Data Unit| 1978 c
0.133 ~ 101,33 |298.75 ~ 449.65 10 a Stull, D.R. 1947 c 10
3 | ¢ H |1,3-Diethylbenzene 1.427 ~ 197.3  |335.9 ~ 483.1 s4 2 TRCHP 1978 c 10
10 14 6.423 ~ 104.02 }368.242 ~ 455.31 20 4 Boublik, T, et al.| 1973 8 15, 16
0.119 ~ 2716.8 }295. ~ 650. n 8 Eng. Sci. Data thit| 1978 <
0.133 ~ 101,33 |294.85 ~ 455,35 10 a Stull, D.R. 1947 c 10
3 C H_ |1,4-Diethylbenzene 1.331 - 19.6 |335.9 - 485.9 55 2 TRCHP 1978 c 10
10 14 6.422 = 104.02 | 371,967 ~ 457.97 20 4 Boublik, T et al. 1973 8 15, 16
0,107 ~ 2708.6 |295. ~ 655. 73 8 Eng. Sci. Data Unit|- 1978 [
0.133 ~ 101.33 [292.55 ~ 455.65 10 41 Stull, D.R. 1947 c 10
32 C # |1,2-Dimethyl-3-ethylbenzene 1.331 ~ 199.98 [344.25 ~ 497.15 2 2 TRCHP 1978 c
10 14 0,139 = 2956.5 305, ~ 675. 5 8 Eng. Sci. Data tnit| 1978 c
33 | CpoHy, [1,2-Dimethyl-g-ethylbenzene 1.331 ~ 199.98 |341.05 ~ 492.85 27 2 1978 c
0.114 - 2858.4 {300, ~ 665. 74 g Eng. Sci. Data thit| 1978 c
3 | ¢ H -l1,3Dimethyl-2-ethylbenzene 1.358 ~ 204.8  |341,4 ~ 494.2 _S6 2 SN ST T R € - —
1016 R 2 - 2964.6 }300, ~ 670. 75 ] an . Sci. Data Unit 1978 [+
35 | CygHy, |1,3-Dimethyl-4-ethylbenzene 1.269 ~ 199.9  |388.7 ~ 491.4 56 2 1978 c
0,130 ~ 2852.5 {300. ~ 665. 74 8 n'q- Sct- Tata kit| 1978 4
0.133 ~ 101.33 [296.35 ~ 457.65 10 4 stull, D.R. 1947 ¢
36 C H  {1,3-Dimethyl-S-ethylbenzenb 1.310 ~197.2 |335.9 ~ 485.9 55 2 TRCHP 1978 c
10 14 0.107 ~ 2633.3 {295. =~ 650. 2 8 Eng. sci. Data tnit 1978 [+
. 0,133 ~ 101.33 {29.35 ~ 458.15 10 4a stull, D.R. 1947 c
37 € H_ |1,4-Dimentyl-2-ethylbenzene 1.372 ~ 194.4  [338.7 ~ 488.7 55 2 TRCHP 1978 c
10 14 0.101 ~ 3381.6 |29. ~ 680. 78 8 Bng. Sci. Data Unit 1978 [
0,133 ~ 10L.33 |297.25 ~ 4%8.15 10 a Stull, D.R. 1947 c
38 | C H |1,2,3,4-Tetranethylbenzane 1,331~ 196.5 [352.6 = 508.1 57 2 TRCHP 1978 c
10 14 K 0.111 ~ 2970.1 |310. ~ 690. 77 8 Bng. Sci. Data thit| 1978 c
0.3401~ 107.31 |330. ~ 460. © 16 10 Jordan, T.E. 1954 [
39 | ¢ & [1,2,3,5<fetramethylbenzene] 1.289 ~ 204.8  |347.0 = 502.6 57 2 TRCHP 1978 c
10 14 0.106 ~ 2850.3 {305..~ 675 75 8 Eng. Sci. Data Unit| 1978 c
0.3988" 98,765 {330. ~ 470. 15 10 Jordan, T.E. 1954 c
@ | ¢ 4 |1,2,4,5-Tetranethylbenzene 1.351 ~.198.6 [347.0 - 493.8 56 2 TRCHP 1978 [
10 14 1,99 ~ 2913.0 [355., ~ 675. 7 8 Eng. Sci. Data Unit) 1978 c
0.3988~ 98.765 |330. ~ 470. 15 10 Jordan, T.E. 1954 c
41 cuﬂ . sec-Anylbenzene 0.133 ~ 101.33 |300.95 ~ 451.15 10 4 Stull, D.R. 1947 c 10, 15
1
2 |csu . 3-Ethyl-)-isopropylbenzend 0.133 ~ 101.33 {301.45 ~ 466.15 10 4 stull, D.R. 1947 c 20, 15
11
a3 Cuﬂls 4-Ethyl-1-isopropylbnezene 0.133 = 102,33 [304.65 ~ 468.95 10 a1 Stull, D.R. 1947 ¢ 10, 15
44 | € M |3,5-Diethyltoluene 0.133 ~ 102.33 |304.95 ~ 472.15 10 a1 Stull, D.R. 1947 c "
45 g 8 1 Z,A—Trhethylvs-emylbanmneolig?_'lgi«lgg 360545 405.5 11 4 Boublik, T. et al 1973 c
____{ 0.133 ~ 101, L 10 L 4 {stull; BiRe —1947— o - x5 —1
6 B _1, 3,57 inethyl-?—ethylbenzerie 1,573 ~ 101.33 19 Boublik, T. et al
k1 15 ) .133° 101,33 |311.95 - 48115 10 a stal, s So Al BB s s
a7 12 18 1,2-piisopropylbenzene 0.133 ~ 101.33 }313.15 ~ 482.15 10 ey stull, D.R. 1947 ¢ 10, 15
43 Clz HIB 1,3-Dusoptupy1benzeng 0.133 ~ 101.33 ]307.85 ~ 475.15 10 4l stull, D.R. 1947 c 10, 15
49 C12 Hls 1,4-Diisopropylbenzene 6.753 < 104.63 1393.41 ~ 484.73 7 4 Boublik, T. et al. 1973 B 15
50 Cnﬂ18 1,2,4-Triethylbenzene 0.133 ~ 101.33 |319.15 ~ 491.15 10 41 Stull, D.R. 1947 ¢ 10, 15
51 | G,H,, 11,3, 4-Triethylbenzene 0,133 ~ 101,33 321,05 ~ 490.65 10 a stull, D, 1947 ¢
82 (‘lzuls |Hex amathyl banzone 2.80 x 10 “0.0144 303.10 =~ 343.02 2 a8 Anbrose, D. 1976 A, static

a
1 kPa = 7,50062 torr (mm Hg)
b

A = experimental data measured by the author(s) of the reference.
B = experimental data collected from literature by the author(s) of
the reference.
€ = calculated values from a regressed correlation based on uperimmtal data.
D= p‘edicted vatues from theory.
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Teble 6. Vapor aata on
w. Formula Nage Vapor Pressura  [Tamperature dmber of Year Data s , Methods Saference Citing
Range, kpa® Fange, K Data Points |  Reference Mathors Published of Ei‘;..z.'me» the Same Tata Set
1 ot Aziridine 0.002 ~ 9363.2 | 175.7520. K 8 Eng. Sci. Data Wit 1978 ¢
2 CHN Azetidine 0.00178539.7 | 180.7545. " 8 Eng. Sci. Data thit 1978 4
3 C N Pyrrole 0.03176832.3 250,635, 8 8 Eng. Sci. Data thit 1978 ¢
8.39742. 333.57373.5 s 2 Eon, C., et al. 1971 A, Isoteniscopic 15
9.5627270.11 | 338.82-439.26 21 s Osborn, A.G., et al.| 1968 A, Static & fbull, 4, 15, 39
359.72034. 450.7544, 4 s1 Kobe, K.A., et al. 1956 A, Static
4 CHH pyrrolidine 19.9207270.31 | 316.308334.055 15 35 Osborn, A.G., et al. 1968 A, Static & mull, 415
0.01475339.1 215,565 n 8 Eng. Sci. Data Unf 1978 ¢
§31,"5461. 122.7567. 2 51 Kobe, K.A., et al. 1956 A, Static
5 C N Pyridine 19.9207270,13 | 340.4437426.036 15 35 Osborn, A.G., et al. 1968 A, static & Bull’ 4, 15
0.1217270.11 | 253.7426.04 a 6 Coal Tar Res. Ass. 1965 B 10
0.02975645.0 | 235.7620 i 8 £ng. Sci. Data thit 1978 c
8.5067101.98 320.477°388.623 2 16 Tizmeroans, J. 1965 B
462.75433. 450,617 3 s1 Kobe, K.A., et al. 1956 A, Static
6 CHN 1-tethylpyrrole 0.01674790.5 | 230.7595 K 8 Eng. Sci. Data Unit 1978 c’
16.5771.1 333.57373.5 5 2¢ Eon, C., et al. 197 A, Isoteniscopic 15
9.582°270. 11 322, 102422590 2k 35 Osborn, A.G., et al, 1568 A, Static & Pbull. B
7 CgHy N Piperidine 0.51574388.7 | 265.7590 66 8 Eng. Sci. Data Unit 1978 c
3.047101. 292.657379.49 32 16 Timserwans, J. 1965 8
9.580270.07 315.5117416.763 21 35 Osborn, A.G., et al. 1968 A, Static & Bbull. 4, 15
0.667°101.3 266,27379.2 k4 a Stull, D.R., et al. 1947 c 10
8 C N Anitine 6.807°104.59 | 375.747458.30 7 4 Boublik, T., et al. 1973 8
0.00757129.7 267.3°467.2 15 6 Coal Tar Res. ass. 1965 B 10
0.00875165.0 | 270.7695. 86 -8 Eng. Sci. Data thit 1978 c
6.7867101.8 375.957457.60 46 16 Tipmerwans, J. 1965 8
0.133375300.0 | 300.0G99.2 18 a7 Vargaftik, tt.0. 1973 o .
0.1337201.3 08.0457.6 b 41 Stull, D.R. 1947 c 19
2.675281.83 [ 350.557699.15 18 Yaw, C.L. 1978 c
9 CHN 2-Methylpyridine 19.9207270.11 | 352.9447441.506 15 35 Osborn, A.G., et al. 1963 A, static & Sull. 4, 15, 16
0.879.3 < | 289,0~335.0 8 6 Coal Tar Res. Ass. 1965 B
0.001-4545.9 | 210.7620.0 8 8 Eng, Sci. Data Unit 1978 c
10.667103.10 337.513°403.187 2 16 y Ja 1965 8. 4 1S
0.1337201.3 262.17402.0 10 4L Stull, D.R. 1947 [ 10
163371011 359.77417.2 12 3 Cantenn, B, at al. 1946 Ay Ixotentovupdy 120
20 CgHN 3Methylpyridine 9.5827270.11 347.1867457.718 2 35 Osborn, A.G., et al, 1968 A, Static & Poull. 4, 6, 15, 16
0.03574650.0 | 255.7645 8 8 Eng. Sci. Data thit 1978 ¢
12.877103.99 354,4327418.251 20 16 mans, J. 1965 B &, 15
15.71-100.9 359.87418.4 12 68 Coulson, E.A., et al.| 1946 A, Isoteniscopic 10
n CHp - 4-Mathylpyridine .23474548,2 | 280.7645. n 8 £ng. sci. Data it 1978 c
10.35~102.59 350.0567418.612 2 16 e Je 1965 8 4, 1
9.582-270.11 348.2027453.085 2 s Osborn, A.G., et al. 1968 A, Static & Ebull. 4, 6, 15, 16
12 CHN 2,5-Dimethylpyrrole 0.0027%5037.7 | 255.7660. ] 8 Png. Sci. Data Unit 1978 c roe
. 9.582-232.09 | 373.7107472.389 20 3 Osbon, AG., et al, 1968 A, static & Ppall. 4
13 Cehy § Cyclohexyl anine 7.843786.06 333.87°401.52 15 16 Timermans, J. 1965 B 15
u Celly Zathylpiperidine 0.44373666.3 | 270.7595. [ 8 Bng. Sci, Data Wit 1978 c
9.5627270.11 | 324.6307430.673 2 35 Osborn, A.G., et al. 1968 A, static & mull. 4, 15
15 LR Benzylanine 0.001°4745.4 | 250.°585. 88 8 Eng. Sci. Data thit 1978 c ’
0.1337101.3 302.2°457.7 0 a stull, D.g. 1947 ¢
16 CoHHN 2-fthylpyridine 0.001-3908.2 220.7630. 83 8 Erg. Sci. Data thit 1978 c
17 CoN 3 ] ..0.00173955,2 | 225.7660. = 8 Eng. Sci. Data tnit 1978 <
18 (] 4-Ethylpyridine 0.001°3962.8 | 230.7660. 87 8. Eng. S¢i. Data Unit 1978 c
19 CrHyN 2,3-Dimethylpyridine 0.01974086.3 260.7655. 80 8 Eng. Sci. Data Wit 1978 c
14.5837104.70 | 372.6937435.562 2 16 e Jo 1965 B 4
» C N 2,4-Dimetbylpyridine 2.375.6 325.77344.7 2 6 Coal Tar Res. Ass. 1965 B
0.02573862.5 | 260.7645. 7 8 Eng. Sci. Data lnit 1978 c
6.2377205.18 | 349.3967432.975 27 16 Tinme; , J. B 4, L5
2 C EN 2,5-Dimethylpyridine 0.02673636.8 260,640, K 8 Eng. Sci. Data Lnit 1978 c ’
9.567°102.11 | 358.2457430.4439 27 16 oans, J. B 4 15
22 CHN 2,6-Dimethylpyridine 0.10673721.5 | 270.7620. 7 8 Eng. Sci. [ata thit 1978 c
11.607-102.02 | 352.4¢7417.45 2 16 , J. 1965 B 4,6 15
18.897200,7 342.27417.0 10 68 Coulson, E.A., et al.] 1946 A, Isoteniscopic 10
2 CHN 3,4-Disethylpyridine 86.8807104.46 | 246.2547453.499 12 4 Boublik, T., at al. 1973 B 15
0.019-3%5.1 | 270.7680. 83 8 Eng. Sci. Data thit 1978 c
xu Gy HgN 3,5-Dimethylpyridine 79,9287103.46 | 436.0007445.879 1 4 Bowlik, T., et al. 1973 B 15
0.018-3847.1 | 265.766S. 8 8 Eng. Sci. Data tnit 1978 c
] c g N-athylaniline 0.453"111.. 323.157472.76 26 4 ik, T., et al. 1973 B, Isoteniscopic 10, 66
0.00174633.7 255.7700. 80 8 Eng. Sci. Data Unit 1978 c ’
0.1337102.33 | 309.157468.65 10 a Stull, D.R. 1947 <
2% CyHN 2-Mathylaniline 7.605°101.33 [ 391.617473.45 7 4 Bowlik, 7., et al. 1973 B 6, 15, 16
0.133°6,67 319.47388.3 50 3 Coal Tar Res. Ass. 1965 B %
0.00174649.8  { 260.7710. 9 8 #ng. Sci. Data thit 1978 c
0.27113.3 3.7473. 67 Berliner, J.F.T., et 41 1927 M€, Isoteniscopic 10
2 C N 3-ethylaniline 70605710133 [ 334.927476.49 7 4 Bowblik, T., et 1973 B 6, 15
0.13376.67 323.07391.9 50 6 Coal Tar Res. Ass. 1965 B 16"
0.00174399.1 | 260.-705. % 8 ng. Sci. Data tnit 1978 c
0.277113.3 3137473 67 Berliner, J.F.T., et al. 1927 MC, Isoteniscopic 10
b CoHN 4-sathylaniline 0.1337101.33 | 320.17473.6 65 6 Coal Tar Res. Ass, 1965 B 16
0.00174443.¢ 260.7790. 89 8 Eng. Sci. Data Unit 1978 c
0.277113.3 313.7473. 67 Borliner, J_P.T., et al._ 1027 A, Iosteniseopic 10
2 CayN 2-Mathyl-S~vinylpyridine] 1.467°100.93 { 342.77°456.34 8 4 Bowlik, T., et al. 1973 B
0.001-3650.0  { 240.7675. 88 8 £ng. Sci. Data thit 1978 c
3 Cgity ¥ M-Ethylaniline 0.00173862.7 | 260.7595. 88 8 Eng. Sci. Data tnit 1978 c
0.13376.67 322.2°392.4 50 16 . d. 1965 8
0.1337100.33 | 311.7°477.2 10 a4 stull, D.R. 1947 c
. 0.327206.1 323.27479.9 32 66 Nelson, O.A., et al. 1925 A, Isoteniscopic
a1 Cgliy N 4-Ethylaniline 0.001-3850.1 | 270.7715. 90 8 Bng. Sci. Data Whit 1978 c
06.1337101.33 325.27490.6 10 &a Stull, D.R. 1947 c
2 Cghiy ¥ ¥,N-Dizethylaniline 0.01073721.2 | 275.7685. 83 8 Eng. Sci. Data tnit 1978 c
0.677101.7 334.87467.7 15 16 , J. B
0.1337101.33 | 302.7°466.3 10 a stull, D.R. 1947 c
0.32°7109.6 313.7°7469.93 2 66 Nelson, O.A., et al. 1925 A, Isoteniscogic 10
33 Cgli i 2,4-Dinethylaniline 0.00973820.3 | 290.7710. 85 8 Eng. Sci. Data Wit 1978 c
0.1337102.33 | 325.87484.7 10 a Stull, D.R. 1947 c
') CgHy N 2,6-Disethylaniline 0.00574107.4 | 285.7720. 8 8 Eng. Sci. Data thit 1978 c
0.1337101.33 | 317.7°44L.1 10 RS Stull, D.R. 1947 c
E cCH N 2-Methyl-S-ethylpyridine| 0.800-101.06 | 325.057449.81 1 4 ik, T., et al. 1973 B
811 0.001-3272.6 | 235.7660. % 8 Eng. Sci. Data thit 1978 c
. 0.0036070.0273 { 252,767275.85 6 «2 van De Rostyne,C..et al, 1960 A, Gas-saturation
3% Caliy ¥ 2,4,6-Trimethylpyridine | 0.00173200.0 | 230.7645. 84 8 ng. Sci. Data tnit 1978 c
n Catig At thy) 0.02373232.8 | 260.7640. 7 8 Bng. ci. Data it 1978 c
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CHAO, LIN, AND CHUNG

Table 6. Vapor data on nf 5 e
- ¥osber of - Year Data Types , Hethods
Haxe Ya, TPressure ‘Temperature the Same Dats Set
¥o. Formula Calbgrre o Date 2oints Reference Authors Published of Heasursanet®
38 C N Isoquinoline 13.4127102.29 .| 439.937516.85 40 4 Boublik, T., et al. 1973 B 15
97 0.807101.33 373.97513.3 u [ Coal Tar Res. Ass. 1965 B
0.00974479. 300.7800. 200 8 Eng. Sci. Data tnit 1978 c
: 0.133710L.3 336.77513.7 I a stull, D.R. 1947 ¢ 10
3 c HH Quinoline 15.3997102.02 | 437.827511.09 2 4 Boubllk, T., et al. 1973 B8 15
k4 0.3407100.3 348.57510.7 n 13 Coal Tar 8 10
0.00273731.5 | 265.7780. 264 [] #ng. Sci. Data init 1978 c.
0.34099.37 348.57509.80 6 16 Tigmermans, J. 1965 B
0.0038570.0243 | 285.77°309.05 8 4 van De Fostyne,C.,ef al, 1980 A Gas-saturation
164.1°2806.2 | $33.15°727.59% ] 73 Nilson, G. M. ot al 1981 A. Statie
0.1337101.3 332.97510.9 10 a Stull, D.R. 1347 c 10
40 LN 4Cumidine 0.1337202.3 333.157500.15 10 4 Stull, D.R. 1947 c 10
al cH ¥ 4-1sopropylaniline 0.003°3238.6 | 280.-71S. 8 8 Eng. sci. Data Wit 1978 c
] cH W NN, 2-Frimethylaniline |  0.00173223,7 85 8 eng. Sci. Data Wnit 1978 c
913 . 0.667713.33 4 16 Tiswermans, J. 1965 B
0.1337101.3 10 42 Stull, D.R. 1947 c
[t} CoRty N NN, 4-Trimethylaniline |  0.00273750.0 8 8 Eng. sci. Data tnit 1978 c
13372013 1 a stull, D.R. 1347 c
“u Coltj g 2,4,5-Tcimethylaniline |  0.15473500.0 » 8 Eng. Sci. Data Wit 1978 c
0,1337102.3 1 4 stull, D.R. 1347 c 15
“ Cyqtig¥ 3Methylisoquiroline 12.277104.66 2 4 Boublik, T., et al. 1973 B 15
. {  0.001°4%6,9 ] 205} 8 | &ng.-SciData-nit| 1978 € - — -
T 2 thylquinol sne 0.001-4800.8 202 8 €ng. Sci. Data tnit 1978 c
0.1337101.33 10 a stull, D.R. 1947 c 10, 15
Iy c uN 4-Hethylquinoline 0.001-4554.4 200 8 Erg. Sci. Oata Unit 1978 c
109 16.7197101.75 2 4 Soubllk, 7., et al. 1873 8 15
“ c BN _6-Mathylquinoline 12.737103.71 2% 4 Boublik, T., et al. 1973 8 15
109 0.00173628.2 202 P €ng. sci, Data wnit 1978 c
49 cmB,l 7-Methylquinol ine 63.1687101.90 17 4 i, T., ot al. 1973 B 15
0,00174654.7 201 8 £ng. Sci. Data thit 1978 c
50 c, 48 8-Hethylquinol ine 61.7237101.87 16 4 Boublik, T., et al. 1973 B 15
107y 0.001"4350,8 203 [l Eng. Sci. Data tnit 1578 c
s1 Crotsh 1-Naphthy) anina 0.0057385.56 65 8 Eng. Sci. Data nit 1978 c
52 CyHN 2-aphthyl anine 0.1617351.60 | 385.7645. s3 8 Eng. Sci. Data tnit 1978 c
53 c, HN Quinaldine 15.2957101.62 | 451.457521.01 a 4 Soublik, T., et al. 1973 B
109 0.0014370.01680 | 202.90-312.64 9 42 Ro: 1980 A, Gas-satucation
54 [ N #-Diethylaniline 0.001°1684.2 7 8 c
10715 0.1337101.33 10 a c 15
0.2137106.5 E P A, Isoteniscopic
38 Cy 8N 2,4-Dimathylquinoline 11.797106.53 57542 19 4 B 15
. 001-3826. 295.7805. 203 8 c .
56 RO 2,6-Dimethylquinoline 13.4167100.66 | 461.617539.44 z7 4 B 15
uu 0.00273753.3 | 290.7800. 203 8 c
57 C BN Carbaml 9.3467107.62 525.767630.96 A 4 B 10, IS
129 7.3399.18 518.07625.2 18 6 8
58 Cp 8 N Dighenyl anine 0.0037555.48 330.7670. 69 8 <
21 €0.00772.26 £51.-558. 8 16 8
0.1337101,33 - | 381.457575.15 10 a Stull, D.R. 1947 c
59 CygH oM Acridine 0.65x10¢1.070" 281.117323.15 n 2 NcEachem, D.M., et al. 1975 A 10
.133°100.33 402.67619,2 10 42 stull, D.R. 1947 c 10,15
€ CyaHy 8 B-ethyldiphenyl anine 0.133202.33 | 3%6.77555.2 1o a Stull, D.R. 1947 c 6, 10
[51 €M N-Ethylcarbazel 0.0024770.0147 | 347.817373.80 7 42 van De Rostyne,C, et al. 1980 A, Gas-saturation
62 €t s-£thyldiphenyl amine 0.0017583.05 [ 310.7670. 3 8 Eng. Sci. Data Unit 1978 c
6: CrzHjEN | 0C001°452.57 | 320.7670. 7 8 £ng. Sci. Data thit 1978 c
: 0.1337301.33 | 391.57573.2. 10 a Stul}, D.R. 1347 <
6 CCRE H-tethyldiphenylantline |  0.0017523.62 | 310.7670. 73 8 £ng. Sci. Data tnit 1978 c

a
1 kPa = 7,50062 torr {mm Hg).
b

A = experimental data measured by the author{s) of the reference.
8 = exparimental data collected from literature by the author(s) of the

reference.
C = calculated values from a regressed correlation based on
expe’. imental data.

e
Ebull. = Ebullimmetric

J. Phys. Chem. Ref. Data, Vol. 12, No. 4, 1983
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Sable B. Vapor presgure date on axygen compounds-I

CHAO, LIN, AND CHUNG

No. Pormula Name Vapor Pressure | Temperature Humber of Year Types and [aefevence Citimgy
Range, kFa® Rarge, K Data pvints Numbers Published | Method of Measurement] the Same Data
1 cn0 Puran 31,167270.01 | 275.7027334.580 ] 13 4 | gowlik, T., ot al. 173 B
0,06275500, | 193.157480.25 27 14 | Rudchadcker, A.P., et al 1978 8
627.475012,5 | 366.507483.17 22 51 | Kobe, K.A., et al. 1956 A, Static
2 Oy HsO Cyclobutanone 0.26775.760 . 097298, n 4 Bouwblik, T., et al. 1973 8 15
3 CyHeO Tetrahydrofuran 19.927270.11 | 296.2897372.850 | 15 4 Bowllk, T., et al. 1973 B 15
1.95475190. [ 253.157540.15 25 14 | Kodchadcker, A.P., et al.| 1978 c
434.475053.8 | 390.28°538.72 27 51 | Kobe, K.A., et al. 1956 A, Static
4 CsH0 2-Methyl furen 86.137283.96 | 333.457373.45 5 24 | fon, C., et al. 1971 A, Isoteniscopic 15
368,574722,9 | 383.17°527.61 F1] S1 | Kobe, K.A., et al. 1956 A, Static
s [0 Cyclopentanone 0.307°1.600 097298, 4 N Boublik, T., ot al. 1713 15
& CsHao 2-Methyltetrahydrofuran | 634.373557.8 | 427.617533,17 20 51 | Robe, K.A., et al. 1956 A, Static
7 CeHed Phenol 1.3337299.98 | 345.727481.57 27 2 1978 c
7.6057101.33 | 380.307454.9¢ 5 4 Bowblik, Tv, et al, 1973 8 15
000373722, 27 | 223.15-455.33 32 6 Coal Tar Res, 1965 8 10
0.010476130, 94.25 20 11 | Kodchadker. AP.. et al. | 1977 c
0-00667 6. b 9 16 rmans, J. 1965 B
0.93°593751 | 340.957693,15 18 | Jae, c. 1978 c
0.1337%6078 313.257691.85 19 4 | stal, DR 1947 c 10
8 Coly O Cyclohexanone 12.7257131.422 | 362.78"438.92 16 31 | Meyer, E.F., et al. 17 A, Boulliometric 15
0.133°101.33 | 274.557428.75 10 a | stull, DR 1947 c
3 o Cyclobexanol 0.1337101.33 | 204.157434.15 10 4 |stal, DR 1947 c
7,843799.192 887423, 16 15 | shuzo, 0. 1976 B i .
10 Celin0 0.1337101.33 | 280.857400.65. 10 41 —-Stubly DR ] <
Crner s Y.419 ¥71.323 448,65 521,85 7 0 o 1900 B8
0,1337201.33 | 369.157522.35 10 4a | stal, Dk 1947 c 15, 17
12 cHo Nethoxpmaene (Mnimle) | 828761661 | te.d5alzs2 € 16 | Tiemereans, 3. 1965 B
13 cHO Benzylal 0.133767.661 [ 334.057463.65 19 16 | Tieserwans, J. 1965 B 15
|14 ci80 mymlume 1.333199.98 | 350.1074%2.06 27 2 TRCHP 1978 e
(2-Cresol) 10.117202.33 | 393.37°464.20 H 4 Bouwblik, v, et al. 973 8 10, 15
0.00267-104.98 | 273.157465,51 26 6 Coal Tar, Res. Ass. 1965 B
0.007479°5010, | 283.27697.65 28 12 | Kudchadker, A.P. ot al. 197 c
0.133°6. 309.757383.45 49 16 . 3. 1965 8
0.133101.33 | 311.357463.95 10 4 e, om 1947 c 10
15 [XF 3-Hydroxytoluane 1,3337199,98 | 360.90°503.17 27 2 18 c
20.2798.93 | 422.657474.25 12 4 somuk, T., et al. 1973 B 10, 15
0.002137105.53 | 273.157476.93 26 6 Coal Tar Res. Aés. 1965 B
0.00747974560, | 283.27705. 29 1z | kudchadker, A.P., et al. | 1978 c
4.11971124.29 | 388.12°595.63 15 32 |Masir, p., et al. 1980 A, Static
0.133201.33 [ 325.157475.95 10 41 |stl), DoRe 1547 c 10
16 cap 4-iydroxytoluene 1.3337199.98 | 361.457502.78. 27 2 TRCEP 1978 c
(4-Crezol) 8.857101.33 | 401.207475.03 6 4 Bowblik, T., et al. 1973 B 10, 15
0.001477104.13 | 273.15"476.14 24 6 Coal Tar Res. Ass. 1965 8
0.00322275150 | 283.27704.65 29 12 | Kudchadker, A. P., et al.| 197 c
0.13376.667 | 328.85°3%4.45 50 16 | Tiswermans, J. 1965 8, Static
0,1337101.33 | 326.157474.95 10 &1 |stull, DR 1947 c 10
17 clHw Counarone 0,010770,1640 {273.15"313.15 7 6 Coal Tar Res. Ass. 2965 8
18 Coti0 Acetophenone 1.373°3.253 | 352.657370.85 3 16 s, 3 1965 8
1337101 310.257475.55 10 @ )sead, DR 2047 c 10
19 4,0 2-6thylphenol 13337201033 | 359.157480.65 13 h Bowlik, T., et al. 1973 8 H
.1337101. 319.35°480.65 10 41 |stull, B 1947 < 10
0.003357141.630) 278, 13491197 28 15 |shum, 0. 1976 8
20 c 8 0 3-Ethylphenol 1.3337101.33  |370.357491.35 13 I Bowblik, T., et al. 1973 8 6
. 0.1337101.33  § 333.15°487.15 10 qa stull, D.R. 1947 c 10
0.000947-133. 824} 278. 11502, 742 27 15 {shum, o, 9% B
2 c# .0 4-Ethylphenol 1,333°101.33 | 374.157491.35 19 ¢ sowlik, T., et al, 1973 B 6
e .000430133. 418 278.157502.297 26 15 Shuzo, 0. 1976 8
Val33 1Ul.33 332480 43%.15 a0 41 Stull, D.R. 1947 C aw
2 cb,0 2, -Dimethyl phenol 1.3337199.98 | 369.687519.55 27 2 TCHP 1978 c
se 1.3337105.40 | 357.1507491.617 41 4 {Boublik, T., et al 1973 3 N S B
_ 1 -+ BLR 4900 278-2122295 29 13 |kedchadket, A.P., et al.,| 1978 :
0.1337101.33 | 329.17491.15 10 a  |ste), DR 1947 c 10
0.000617205. 40 { 283.067491.62 29 58 [Andon, RuJul., et al. 1960 A, Boulliometric 6, 15
23 CyHlyo0 2,4-Dimethylphencl 1.3337199.98 366.027513.04 27 2 TRCHR 1978 c
©£.0019074400. | 278.27707.65 29 13 Kudchadker, A.P., et al. 1978 c
00133710133 | 324.957484.65 10 Q4 |scull, DR 1947 c 10
0.003047104.93 | 282.887485.47 30 £ Andon, R.J.L., et al. 1960 A, Bbulliometric 4, 6, 10, 1§
24.3475005.28 | 431.87°727.59 18 B |Wileon, GA., et al. 1981 A, Static
24 € 1,0 2,5-Dimethylphenocl 1,3337193.98  |365.697513.39 27 2 1978 c
o 0.00033874900., { 278.2°707.05 29 13 manmar. AP, etal, | 197 c
0.1337201.33 | 324.95"484.65 10 4 |stull, D.Re 1947 c 10
0.000607102.67 | 282.557484.89 29 58 [andon, Rd.Le, et al. 1360 A, Boulliometric 4, 6,15
2 c.u,0 2,6-Dimathyl phenol 1.3337199.98 | 353.867503.66 27 2 P 1978
oe 0.0026774300. | 278.27701.05 29 13 r, AP., et al. 1978
002607107, 738} 277.907476,68 29 58 {andon, Rodil., et al. 1960 A, Bbulliometric 4,6, 15
2% CH,,0 3, 4-Dinethyl phenol 1.333°199.98 | 380.657529.32 27 2 ™ 1978 ¢
. 0.000155-5000. | 278.27729.95 29 13 |Kudchadker, A.2., et al. 1978 c
0.133°101,33 | 339.357496.35 10 a 1947 c 10
: 6.0002 937106, 373 283.047502.05 30 58 1960 A, Ebulliometric 4. 6,15
27 c 0 3,5-Dimethylphenol 1.3337199.98 | 376.557523.67 27 2 HP 1978 c
e 0.00024273600, | 278.27715.65 28 13 Kudchadker, A.P., et al. 1978 c
0.1337101.33 335.157492.65 10 4 Stull, D.R. 1947 c 10
80044100, 5TH Z8Z. 12 A0, 41L a 58 Andon, R.J.b., et al. 1960 A, Ebulliomerric 4 o, 1>
28 C,B 0 S-Indanol 0.1337101.33 | 393.657524.15 19 6 Coal Tar Res. ASs. 1965 B B
29 cilio anisole 0.1337102.33 857460 10 41 {stul, D.R. 1947 c
30 cliiio 3-gthylanisole 0.133°101.33 | 306.857469.65 10 ar {stull, D.R. 1347 c
31 cilo 4-gthylanisole 0.1337101.33 | 306.657469.65 10 4 lsewli, bR 1947 c
2 CyH 10 3-Mathyl-S-ethylphenol . | 1.333201.33 | 384.657506.15 19 4 Bowblik, T., et al. 1973 B 6 15
33 C,H 0 2-Isopropylphenol 1.333°201.33 | 369.857487.65 19 4 |Boublik, T., et al. 1973 B 10, 15
Rl 0.1337101.33 | 329.757487.65 10 4 stull, D.R. 1947 c
4 Cgtty g0 S Twpvpylpawl 01397201, 32 335.15501.16 10 4 Slull, DeRe 1947 < 20, 1S
35 clullo 4-Isopropylphenol 1.333"201,33 | 381.357501.35 19 4 ik, T., et al. 1973 B 10, 15
e 0.1337101.33 g.g:gé.ig ig 4 |stall, D.R. 1947 c o
CH,,0 3-Phenyl-1-propanol 0.133201.33 . . 41 |scall, D.R. 1547 c
o z-mgyxylml 1333720033 | 377.457494.65 13 + |owrik, T, et al. © 197 B 15
3 | el 4-¥ropylghencl 3.3337101.33 | 392.157507.65 18 4 |sowlik, 7., et a1, 1973 B %
39 | cilo 2,3,5Trinethyl phenol 26.547°133.34 |4s9.63520.212f 17 4 Boublik, T., et al. 1973 B 15
© cp'vo 1-#iydroxynaghthalene 2,333201.33 | 414.657555.65 19 4 Boublik, T., et al. 1973 B
* 0,1337101.33 m.xs-sss.gg {g 4 fseal, D 1947 c 6, 35
0 2-#ydroxynaghthalene 1.3331201.33  |417.157561. 4 Bowblik, T., et al. 1973 B
4 G 0.667°101,33 |401.757S61.15 9 a1 {seall, D.R. 1947 [ §, 15
-3 € 0 4-Isobitylpheol 0.1337101,33- | 345.25°510.15 10 4L |stul, ooR. 1947 ¢ 15
43 Lo 2-sec-Butylphancl 26,5437133.40 | 451.8857522.662 17 4 1ik, T., et al. 1973 )
sioms lwma | B & [ g2 | }i
o 4-sec-Butylphorol 0.1337101, . .. a1 |stul, D.R. 1947 c
g z:fé.n mt‘my“p:‘“‘l S.gasan. W-gg::;g-* N 4 Boublik, T., et al. 19713 8 .
X N . .. 7 ¢
46 ] om0 a-terc-autyipncy 33.089233.35 |an.znsai.7se| 36 R o e A i) %
0.133°101.33 | 43.157511.15 1 o  |soai, b et c s
a7 Croiy@ | 3,5-Dlethylphencl 1.3337101.33 | 387.657521.15 19 h Bowlik, T., et al. 1 5
6 | clamo 0,13, STotrmettyl)- | 810710387 |47z ATS6ATT B P ool s H B
49 8 2-tert-Butyl~4~crasol 0.133°101.33 | 343.157505.75 10 "
0 8;;..;:3 0.1337101.33 | 347.45520.15 10 bralil Pt B b4 s
a R 435.057548.15 19 4 |owlik 7, et al. 1973 B H
Ta -« BTull, 1947 < 3, 15
52 €, 5i,,0 15756115 19 4 Bowblix, T, ot al. 1973 8 3
dionEas » & |stull, DR 1947 c 3,15
53 | Cypih,0 T 52%.15%43.15 17 |Vargaftik, M.B. 1975 8
54 128840 Mr}—autyl-l-ewyl- 0,1337100.33 | 3¢9.457520.95 10 a  |sedd, Dk 947 H
o,
5 €M 4-tert-utyl-2,5-ylensl | 0,1337101.33 | 361.357538.45 10
3| S0 | xerpuyizciyient | oi1310133 | 3725512185 10 O E T e <
57 1:4,.0 Start_atyl-d £.1337101.33 | 343.457509.65 10 ey 2047 ‘e
58 Cjal0 | G-terv-Butyl-3,4Xylenol | 0.1337101.33 | 357.057522.65 10 a  |sea1) o 1947 <
@ €2t 40 | 2,4-Diisopropylphenol 1.3337101.33 | 395.15528.15 19 h Bowlik, T., et al. 973 4
60 Cial3 0 ethyl 0.813718.785 | 442.357523.45 29 H Boblik, T., ot al. 1973 B
§: C1aliy0 | 4-ehenylethylphenol 0.560713.186 | 447.557523.65 23 H BowbliK, T.. et al. 197 4

a
1m-1.sooazurr (mm Hg) o

A -
reference.

€ = Calculated values from a
data.

based on

by the
8 = Experimental m collectad from uuuu:o by r.h- author{s) of the
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4. Results and Discussion _
The most reliable vapor pressure data points were

Reference Citing

adopted for fitting into a Cox equation for each selected
compound. The equation which yielded the least deviation
of the calculated vapor pressures from the experimental val-
ues by aleast-squares fit was accepted to represent the vapor
pressure of the given compound.

15

Data ’NDLS and b
Method of Measurement™| the same Data

The coefficients of the Cox equations for the seven
classes of compounds are presented in Tables 10-18. Also
included in each table are compound number, compound
name, vapor pressure range (kPa) and temperature range (K)
covered, calculated vapor pressure at 400 K, absolute aver-
age deviation (AAD), number of data points, and the refer-
ence numbers for the vapor pressure data used in the fit that

Static
Static

A,
A,
B
B
C

tMonoaAuaNUMOMMN

Published

Year

yiclded the listed coefficients. .

As indicated in the tables, there are many cases where
more than 100 data points were employed for fitting into a
Cox equation for one compound. The average value of AAD

1965
1973
1947
1973
1947
1973
1965
1947
1973
1947
1973
1965
1982
1982
1973 -
1965
1954

Author(s)

Number

Reference

for benzene and its derivatives is 0.37% which is excellent.
The corresponding value for sulfur and nitrogen compounds
is 0.39% and 0.45%, respectively. This value is higher for
the other classes of compounds, probably due to the poor
quality of the vapor pressure data employed for fitting.

The Cox equation can be used to fit a wide range of
vapor pressures with reasonable precision (see Tables 10, 15,
-and-16).-Using the listed-coefficients of the Cox equation, we
calculated the vapor pressure at 400 K for each compound as
examples.

The vapor pressures of benzene were listed in TRC Hy-
drocarbon Project Tables as k, kb, and k-E Tables. The k

Boublik, T., et al.
Boublik, T., et al.
Tlmmermans, J.
Beublik, T., et al.
Szull, D.R.
Boublik, T., et al.
Coal Tar Res., Ass.
Nasir, P,, et al.
Sivaraman, A., et al.
Boublik, T., et al.
Timmermans, J.
Jordan, T.E.

goublik, T., et al.
stull, D.R.

Tiemermans, J.
Stull, D.R.

S:ull, D.R.

Number of
Data Points

table covered the temperature range from 263.74 to 377 K;
while the kb table covered 368.15-543.15 K. The k-E table
presented the vapor pressures of benzene (in 1b in. ~?} in the
temperature range from 10-220 °F.? The vapor pressures in

4

19
10
19
10
19
14
10
19
10
19
19
6

19
19
6

33

Tenrperature
Range, K

the k table were represented by an Antoine equation. Those
in the kb table were represented by a modified Antoine equa-
tion. _

A consistent set of vapor presshres for benzene was re-
ported by Ambrose ez al.33>° and was fitted to a Chebyshev

45
65
65
65
65
15
05
35
15
15
15

...........

157518

557549

357558.25
017586.46
357618.05
'157598.15
557333.55
737656.33

432.257559
157478

............

424.65~549
405. 557559
450, 45~582

428.15™541
424.857582

259,
391
377
381
355.
398,
377
435,
444,
(s) of

Rarge, kpa®
0.28072.027

Vapor Pressure
1.3337101

polynomial.® However, it is not convenient to obtain dP /dT’
from the Chebyshev polynomial vapor pressure equation for
calculating enthalpy of vaporization (AH,) using the Cla- -
peyron equation.

Based upon the Cox equation, the values of dP /dT and

.0004346~.0020398( 317
13.8667107.285 | 558,

0.1337101.33
1.3337101.33
0.133101.33
1.3337101.33
1.3337101.33
0.6267171.714
5.1867291.677
1.333"101.33

1.3337101
- 0.1337101

Name

— [d(In P)/d(1/T)] may be obtained as follows'*:

dap D D ) ]
£ =2303P| =+ (1-= )2 '
e [ -zt (1 = )(2.303B + 4.606CT)

Xexp[2.303(4 + BT + CT?)],
and
_d(nP)

s from a regressed correlation based on experimental

Quinone( -Benzoguinone)
1,2-Dihydroxybanzene

{Pyrocatechol)

1,4-Dihydrocybenzene

(Hyd roquinone)

1,3-Dihydrocybanzene
(Resorcinol)
Pyrogallol
Diphenylene Oxide
Dibenzofuran
2,2-Diphenol
Quinhydrone
Antharthrone

Quaiacol

Formala

d(1/T)
— 2.303[D + (l — %)(2.303BT2 - 4.606CT3)]

the reference.

CsHu 2
CeHe O
CeHs On
Ce He O
CeHs O3
C7Ha O
Ci2ts 0
Ci2ts 0
Ci2H 002
Ciz2Hic Oy
CiuHs Oy

data,

X exp[2.303(4 + BT + CT?)],

TABLE 9. Vapor Pressure Data on Mre Oxygen Compounds - II

Yo,

A = Experimental data measured by the author(s) of the reference.
B = Experimental data collected from literature by the author

1 xPa = 7.50062 torr {(mm Hy)

C = Calculated value

L
2
3
4
5
[
7
8
9
-0
pa )

© a wherc the quantities A, B, C, and D arc known from the Cox

equation.

J. Phys. Chem. Ref. Data, Vol. 12, No. 4, 1983
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Therefore, the values of 4, B, C, and D listed in Tables

£
.8 10-18 may be employed to calculate the AH, for the given
8a compounds. In addition, these Cox equations may also be
; B used to extrapolate to either lower or higher temperature
el 28 28a g regions with reasonable reliability>® which is the main pur-
2g| @R8] R pose of this work.
(=] '% oot o
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