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Vapor Pressure of Coal Chemicals

J. Chao®

Thermodynamics Research Center, Texas A&M University, College Station, Texas 77840

C.T. Lin

Bechtel Group Incorporated, Houston, Texas 77099

and

T.H. Chung

School of Chemical Engineering and Materials Science, University of Oklahoma, Norman, Oklahoma 73069

Thé vapor pressure data on 324 coal compounds are collected and analyzed. The adopt-
ed data sets for each substance are weighted and combined to fit into a Cox vapor pressure
equation, log,,P = (1 — D /T)X 104 + 87+ I by the least-squares method. The results of
the literature review and the evaluated values of coefficients for the vapor pressure equa-
tions are presented in separate tables. For ease of presentation, the coal compounds are
divided into scven groups, based upon their molecular structures. They are (1) benzene and
its derivatives, (2) naphthalene and its derivatives, (3) saturated ring compounds, (4) un-
saturated ring compounds, (5) heterocyclic sulfur compounds, (6) heterocyclic nitrogen
compounds, and (7) heterocyclic oxygen compounds.

Key words: aromatic hydrocarbons; benzene dervatives; cqal chemicals; Cox equation; cycloal-
kanes; cycloalkenes; heterocyclic nitrogen compounds; heterocyclic oxygen compounds; heterocy-
clic sulfur compounds; naphthalene derivatives; vapor pressure; vapor pressure equation.
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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 curyes 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 pressuredata-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 wider tempceraturc 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 bv

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 ef 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.

Tn 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 has been 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:
log,oP = (1 — D /T)X 104 +E7+CT) by the least-squares
method, where the constants 4, B, C, and D are adjustahle
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.>*68:163541,62,65

‘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 cxperimental
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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TABLE 1.  Vapor p data on b and its der
No. | Fonmul: Name Vapor Pressure Temperature Number of { Reference Buthors Year Data Types and [petexrences Ci
Range, kPa® Range, K Data Foints Numbey oubli Method of Measurement® the Same Data
1 CoHg | Benzene 1.269 ~ 202,8 | 261.1 ~ 377.8 43 2 THCHP 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
0.21 ~ 4697.87 | 280.75"562.55 18 Yaws, C. 1978 c
0.00017 0,001 | 183.35 - 196.0 10 23 De Kruif, C. Ge 1980 D
52,93 = 182,65 | 333.45 ~ 373.45 5 24 Eon, C. et al. - w7 A, Isoteniscopic 15
75,597 662,79 | 389.679 ~ 429, 13 33 brose, D. et al. | 1969 A, Boulljometric
545.8 ~ 4771.7 | 420. ~ S60. 8 55 Anbrose, D. et al. | 1967 A, Dmonic & Static 5
3.225 ~ 4382.6 | 273. ~ 553 21 5 Chao, J. 1978 T
2 Cyig | Toluene 1.407 = 206.7 | 280.6 ~ 411.1 48 2 ROHP 1978 ¢ 10
0,119 ~ 4026,3 | 245. ~ 590, 70 8 Eng. Sci. Data tnit | 1978 c
0,0012" 3774.00( 203.2 = 583.2 a0 17 vargaftik, N.B. 1975 B
0,004474186,32 | 213.157593.75 8 Yaus, C. 1878 [
049013~ 114870 | 273435 ~ D22.41 7 2 Munday; EeB. €t ale 2980 A, Stauic
256.2 ~ 3856,8 | 420. " 580. g 55 Ambrose, D. et al. | 1967 A, Dnamic & Static 15
0.9074~ 3.7551 | 273.143 ~ 297.90 60 34 Osborn, A.G. et al.| 1974 A, Ebullionmetric
3 Cgllg | Styrene 0.0094” 100,51 | 246,25 ~ 417.92 3 6 Coal Tar Res. hss. 1965 B 4 15
0,012 * 3823.07] 246.25°642.15 18 Yaws, C. 1978 c
4 CH | Ethylbenzene 1,393 ~ 209.8 | 300.0 ~ 438.9 51 2 TRCHP 1978 c 10
B0 | . 36 -6 - Coal-Tar-Ress—Ass:—- 1965 B -1 -
- 265. ~ 615, 2 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 | 243.15519.15 18 Yaus, C. 1978 c
133.8 ~ 2924.9 | 420. ~ 600. 10 55 Anbrose, D. et al. 1967 A, Dynamic & Static 15
9.585 ~ 270,03 | 339.181 ~ 450.103 21 56 Osborn, A.G. et al. | 1980 A, Static
5 CH [ 2Methyltoluene 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 B 4, 15
0.138 - 375.9 | 270, ~ 630. 73 8 Bng. Sci. Data Unit | 1978 c
0,0324~ 3608, [ 253.2 ~ 631.6 a3 17 Vargaftik, N.B. 1975 8
0.033 ~ 3801.02] 253.157631.55 18 Yaws, C. 1978 c
108.0 - 3304.1 | 420, ~ 620, n S5 Anbrose, D. et al. | 1967 A, Dmamic & Static 15
6 CH | 3Methyltoluene 1.427 ~ 196.2 | 302.8 ~ 438.9 50 2 TECHR 1978 c 10
810 0,120 ~ 104,00 | 264.75 ~ 413.23 28 6 Coal far Res. Ass. 1965 B 4, 15
0.120 ~ 3849.1 { 265, ~ 615, 7 8 Bg. Sci. ata thit | 1978 c
0.0169 ~3650,0 | 243.2 ~ 619,2 a7 17 Vargaftik, N.B. 1975- B
0019 ~ 91712 243.15 ™ 519.18 1e Vo, Co 1979 e
124.2 ~ 2872,1 | 420. ~ 600. 1 55 Ambrose, D. et al. 1967 A, Dmamic & Static 15
1 CH | 4wMethyltoluene 1.282 ~ 199.2 | 300.0 ~ 438.9 s1 2 TRCHP 1978 c 10
810 0,044 = 104.00 | 263.65 ~ 412.48 26 6 Coal Tar Res. Ass. 1965 B 4, 15
0.724 ~ 3459,0 | 290. ~ 615. 66 8 eng. sci. Data Uit | 1978 ¢
0.8666~ 3617.0 | 293.2 ~ 618.2 36 17 Vergaftik, N.B. 1975 B
0.86 ~ 3600.77 | 293.157618,15 b1} Yaws, C. 1978 c
0,0116~ 270.002| 247,107 ~ 452.38 34 34 gsborn, AG. et al. 1974 A, Bbullionmethric
. 126.5  2680.4 | 420, . 1p 5 Ambrose, D. 1967 A, Dmamic & §  ic 15
8 C H_ | 2-Methylstyrene 0,387 ~ 17.699 | 305.16 ~ 385.50 9 a Boublik, T. et -ﬂ. 1973 B8 15
910 0.133 * 101.33 | 260,55 ~ 438.55 10 a Stull, D.R. 1947 ¢ 10
9 cH IMethylstyrene 0,687 ~ 99.725 { 314.93 ~ 442.15 27 ) Boublik, T. et al. | 1973 8 15
910 0.133 ~ 101,33 | 290.65 ~ 452.15 10 4 stull, D.R. 1947 c 10
10 | cH | aMethylstyrene 0.376 ~ 99.725 | 304.97 ~ 443.15 30 4 Bowblik, T et al. | 1973 8 15
910 0.133 ~ 101.33 | 289.15 - 448.15 10 a Stull, D.R. 1947 c 10
11 | CoHyz | nPropylbenzene 1.324 ~ 199.6 | 316.7 ~ 46l.1 53 2 TRCHP 1978 c 10
6.402 ~ 104.00 | 34B.968 ~ 433.389 13 4 Boublik, T. et al. 1973 8 15
] 4 0,133~ 3078.1 27— | s . sci. Data Unit | 1978 T
i2 Cgi ;, | Isopropylbenzene 1.296 ~ 207.0 | 311.1 ~ 455.6 53 2 TECHP 1978 c 10
0.057 ~ 104.00 | 264.95 = 426,55 36 6 Coal Tar Res. Ass, 1965 8 16
0.125 ~ 3166.0 | 275. ~ 630. 72 8 Eng. Sci. Data tnit | 1978 <
3.360 ~ 99.618 | 329.54 ~ 425.04 26 16 Tizmermans, J. 1965 8
0.019 ~ 3157.47 253.15 = 633.15 18 Yaws, C. 1978 c
13 cH 1-Methy)-2-ethylbenzane 1.365 ~ 197.5 | 322.2 ~ 466.7 53 2 TRCHP 1978 c 10
91z 6.417 ~ 103.97 | 354.296 ~ 439.324 20 4 Boublik, T. et al. 1973 B 15, 16
: 0.143 ~ 3206.6 | 285. - 645, 73 8 Bng. Sci. Data Unit | 1978 c
U 1 cH | lMethyl-d-ethylbenzene | 1.365 ~ 203.6 | 319.4 - 463.9 53 2 TRCHP 1978 c 10
912 6.417 ~ 103.97 351 255 - 435.465 20 4 Bowblik, T. et al. | 1973 B 15, 16
0.118 ~ 3065.4 72 8 £ng. Sci. Data uait | 1978 c
5 | cf | Ivethyl-dethvibenzene | 1.365 - 199.6 319 4~ «;3 9 &3 2 TRCHP 1978 c 0
: 12 6.417 ~ 103,98 | 351.456 ~ 436.158 19 4 Boublik, T. et al, 1973 B 15, 16
0.120 ~ 2977.6 | 280. - 635. 72 8 Eng. Sci. Data it | 1978 c
16 [ cH [1,23Trizethylbenzene 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 415
0.116 ~ 3283.3 | 290, ~ 660, [ 8 Bg. Sci. Data tnit | 1978 [
0.0072570.02241| 253. ~ 268, 15 0 Jordan, T.E. 1954 c
17 | cH 1,2,4-Trimethylbenzene 1.331 ~ 203.0 | 325.0 - 472.2 54 54 TRCHP 1978 c 10
o 12 0.788 = 103,99 | 273.1% ~ 443,53 36 38 Coal 7ar Res. Ass, 1965 B 4 15, 16
0.110 ~ 3076.9 | 285, ~ 645, 73 8 Eng. Sci. Data it | 1978 c
. 0.0088370.0306 | 253. ~ 268, 15 10 Jordan, T.E. 1954 [
18 cH 1,3,5-Tr inethylbenzene 1.338 7 200L.2 | 322.2 ~ 460.4 54 2 TICHP 1978 [ 10
912 . 0.039 “ 103,99 | 270.4 ~ 438.9 31 6 Coal Jar. Res. Ass. | 1965 B 4, 15, 16
0.131 ~ 3042.9 | 285. ~ 635, n 8 Eng. Sci. Data thit[ 1978 c
0.0094970.03677{ 253. ~ 268. 15 10 Jordan, T.E. 1954 ¢
19 | € ¥ |n-Butylbenzene 1,365 ~ 176.1 | 336.1 ~ 480.6 53 2 TRCHP 78 <
1014 6.417 ~ 103.99 | 369.383 ~ 457.479 18 4 Bowlik, T. et al. 1973 B 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 4 stull, D.R. . 1947 . ¢ 10
20 C_H | Isobutylbenzene 1.420 ~ 196.6 | 327.8 ~ 475.0 55 2 TRCHP 1978 <
10 1 6.415 ~ 103,99 | 359.788 ~ 446.964 20 4 Boblik, T. etal. | 1973 8 15
0,105 ~ 2755.0 | 285, ~ 645. kES 8 Bng, Sci, Data thit | 1978 c
0.133 ~ 101.33 [ 263.35 - 443.65 10 4 stull, D.R. 1947 [ 10
21 | ¢ B |sec-Butylbenzene 1.386 ~ 19%6.6 | 327.8 ~ 475.0 21 2 TRCHP 1978 c
L 6,415 ~ 103,99 | 360,268 ~ 447.508 20 4 Bowblik, T. et al. | 1973 8 5
0.101 ~ 2733,7 | 285, ~ 64s, n 3 Eng. Sci, Data Uit | 1978 ¢
0.133 ~ 101.33 | 291.75 = 446.65 10 4L Stull, D.R. 1947 [ 10
22 € H |tert-Butylbenzene 1.400 ~ 213.7 [ 325.0 ~ 475.0 56 2 TECHP 1978 ¢
10 14 6.426 ~ 103,99 | 357,027 ~ 443.315 19 4 Bowlik, T. et al. | 1973 B 15
0.119 ~ 2501.4 | 28S. ~ 635. n 8 £ng. Sci. Data Unit | 1978 c
04333 ~ 100433 | 280.13 ~ 441,03 10 a Stull, DR 1947 ° 10
23 € H  |l-Methyl-2-propylbenzne | 1.276 ~ 120.3 | 335.9 ~ 480.3 53 2 TRCHP 1978 c
1014 0.106 ~ 2827.0 | 295, * 6 1) 8 Eng. Sci. Data Unit | 1978 c
24 | € H  |l-Methyl-3-propylbenzene | 1.427 ~ 182.7 [ 335.9 ~ 480.3 53 2 TRCHP 1978 c
1014 0,124 ~ 2670.8 | 295, ~ 6 b3 8 m;. Sci. Data Unit | 1978 3
25 | ¢ W [i-Methyl-4-propylbenzene | 1,386 ~ 175.8 ' | 335.9 ~ 480.3 53 2 1978 ¢
101 ) 0,118 ~ 2705.5 | 2%5. ~ 655, 3 8 nnq. st Data tnit | 1978 c
26 c. n T-Mathyl-2-isnpropylbenzonk 1,717 ~ 106.5 | 3303 ~ 400_3 58 2 1978 c
1014 | 4370 ~ 104.72 | 354,32 ~ 452,86 8 4 Bouauk, T. etal. | 1973 8 15
0.112 ~ 2635.9 | 290, ~ 655. 70 8 Eng. Sci. Data tnit | 1978 c
27 | C H - |1Methyl-3-isopropylbenzenk 1.282 ~ 197.9 | 327.6 ~ 480.3 55 2 TRCHP 1978 c
054, 4,117 ~ 104,88 | 351.91 ~ «9.43 8 4 Bowblik, T. et al. | 1973 B 15
0,131 * 2652.8 | 290, ~ 645, 72 8 £n9. Sci. Data tnit | 1978 c
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TABLE 1. Vapor pressure data on benzene and its derivatives, (continued)
No. | Fommula Name Vapor Pressure Temperature Nuiber of | Beference | Authors Year Data Types and Refarences Citing
Range, kPa® Range, K Data Points Number Published Method of Measurement® the Same Data
28 C H  |l-Methyl~i-isopropylbenzene 1.393 = 200.6 [330.3 ~ 480.3 55 2 TRCHP 1978 c
10 14 b eroer 12.026~ 104.55 |380.19 ~ 451.57 7 4 Bowblik, T. et al.| 1973 B 15
’ 0.121 ~ 2694.2 [290. ~ 650. 73 8 Eng. Sci. Data thit| 1978 c
29 C H_ |1;2-Diethylberizene 1.331 - 198.2 9 ~ 485.9 55 2 TRCHE 1978 c 10
10 14 6.425 ~ 104.02 9 ~ 457.64 20 4 Boublik, T. et al. 1973 B 15, 16
0.112 ~ 2901.5 660. 74 8 Eng. Sci. Data Unit 1978 c
0.133 ~ 101.33 {298.75 ~ 449.65 10 4 Stull, D.R. . 1947 c 10
30 C H_ |1,3-Diethylbenzene 1.427 ~ 197.3  }335.9 " 483.1 54 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. T 8 thit| 1978 c
0.133 ~ 102.33 |294.85 ~ 455,35 10 4a 1947 c 10
3 C H_|1,4-Diethylbenzene 1.331 - 196.6 [335.9 ~ 485.9 55 2 1978 c 10
10 14 6.422 ~ 104.02 371,967 ~ 457.97 20 4 al. | 1973 8 15,16
0,107 - 2708.6 {295, ~ 655. - 73 8 Uit~ 1978 ¢
0.133 ~ 101.33 292,55 ~ 455.65 10 a 1947 c 10
32 C #  |1,2-Dimethyl-3-ethylbenzene 1.331 ~ 199.98 }344.25 ~ 497.15 27 2 1978 c
10 14 75 g tnit| 1978 c
33 C 1,2-Dimethyl-4-ethylbenzene 27 1978 c
10814 e 7 8 wit| 1978 c
34 C H - {1,3-Dimethyl-2-ethylbenzene __56 2 e 2978, L .o - ]
] 10714 oo A 75 8 Unit| 1978 [4
35 CyoHys |1e3-Dimethyl-4-ethylbenzene 56 2 1978 c
o 74 8 Unit| 1978 c
L 0.133 ~ 101.33 [296.35 ~ 457.65 10 4 1947 ¢
36 | C B {1,3-Dimethyl-S-ethylbenzene 1.310 ~ 197.2 55 2 1978 c
10 14 0.107 ~ 2633.3 72 8 tnit| 1978 c
. 0,133 ~ 101.33 10 4a 1947 c
37 € H |1,4-Dimentyl-2-ethylbenzene 1.372 = 194.4 55 2 1978 c
10 14 0,101 ~ 3381.6 78 8 Eg. Sci. Data Unit| 1978 [
0,133 ~ 101,33 10 4a Stull, D.R. 1947 c
38 H  |1,2,3,4-Tetranethylbenzene| 1.331-~ 196.5 57 2 TRCHP 1978 [
10 14 . 0.111 ~ 2970.1 77 8 BEng. Sci. Data thit 1978 [+
0.3401~ 107,31 © 16 10 Jordan, T.E. 1954 [
39 IS 1,2,3,5~fetravethylbenzene! 1,289 ~ 204.8 57 2 TRCHP 1978 c
10 14 0.106 ~ 2850.3 75 8 Eng. Sci. Data Unit| 1978 ¢
0.3988~ 98,765 15 10 Jordan, T.E. 1954 c
40 C H 1,2,4,5-Tetranethylbenzene| 1.351 ~.198.6 56 2 TRCHP 1978 c
10 14 1,996 ~ 2913.0 75 8 Eng. Sci. Data Unit 1978 c
0.3988™ 98.765 15 10 Jordan, T.E. 1954 c
4 Cu“m 'sec~Amylbenzene 0.133 ~ 101.33 |300,95 ~ 451.15 10 41 Stull, D.R. 1947 c 10, 15
42 uﬂ 16 3-Ethyl-1-isopropylbenzeng 0.133 ~ 101.33 {301.45 = 466.15 10 41 stull, D.R. 1947 c 10, 15
43 cun16 4-Ethyl-1-isopropylbnezend 0,133 = 101.33 |304.65 ~ 468.95 10 a Stull, D.R. 1047 ¢ 10, 15
44 | c M |3,5-Diethyltoluene 0.133 ~ 101.33 |304.95 = 472.15 10 41 Stull, D.R. 1947 ¢ 5
45 |G 8 L2 Trimethyl's-ed?ylbmmneolig?_ 1%i4§§ ;goégs_ ‘ggsg i% a Bowblik, T. et al 1973 c . B
.133 - 101, 285 ~ 481,25 | 0 _a Stull; DoRe 3947— — ] —
—46 T B _1,3,51Timethyl- -hylbmuﬁb 1.573 7 101.33 [361.65 " 483.35 19 Boublik, T. et al 1973
1116 - - . To . B
. 0.133 - 101,33 |311.95 ~ 481.15 10 a Stull, D.R. 1947 e 15
47 | G, H,, |12-Dlisopropylbenzene 0.133 ~ 102.33 }313.15 ~ 482.15 10 a Stull, D.R. 1947 ¢ 15
48 | G, H . |l3-Diisopropylbenzene 0.133 ~ 101.33 30785 ~ 475.15 10 4l stull, D.R. 1947 ¢ 10, 15
49 | G,H . [l4-Diisopropylbenzene 6.753 ~ 104.63 [393.41 ~ 484.73 7 4 Sotblik, T. et al. 1973 a 18
50| © f o |22, 4Triethylbenzene 0.133 ~ 101.33 [319.15 ~ 491.15 10 41 Stull, D.R. 1947 ¢ 10015
51 | G, H 11,3, 4-Triethylbenzene 0.133 ~ 101.33 [321.05 ~ 490.65 10 a Stull, D. 1947 c
52 1‘12 um Howamathyl bonzanse 2.0 x 10 ~0.0144 303,10 ~ 343.02 2 Q¥ Ambrose, D. 1876 A, static

a
1 kfa = 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{sl of

the reference.
€ = calculated valugs from a reyressed correlation based on experimental data.

D = predicted values from theory.
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TABLE 2. Vapor pressure data on napthalere and its derivatives

No.| Formula Name Vapor Pressure Temperature Number of | Reference Authors Year ta Types and Reference Citing
Rarge, kea® Range, K pata Points Number Published Method of Measurement the same Data
1 C H Naghthalene 1.001 ~ 38.786 353.48 ~ 452.66 32 Boublik, T. et al. 1973 B 15
10 18 0.00080 ~ 4045.4 | 273.15 ~ 751.65 63 Coal Tar Res. Ass. 1965 8 16
0.28,10 ~0.5253 | 223.151 ~ 340.15 13 Coal Tar Res. Ass. 1965 B
0.00232 ~ 110.02 | 283.15 ~ 494.60 57 Timmermans, J. 1965 B
0.0004 ~ 1337.0 |273.2 ~ 643.2 38 -Vergaftik, N.B. 1975
1.587 = 110.018 | 360.627494.60 27 Yaws, C. 1978 c
28.82 ~ 3378.42 | 441.327727.59. 15 Bradley, R.S, et ald 1953 A, Gas Effusion
0.00016370.0007119 279.85 ~ 293.85 11 De Kruif, C.G. 1980 D
0.0001 ~ 0.001 257.21 ~ 257.21 10 MacKnick, A.B. et al] 1979 A, Gas-Saturation
0.00176 ~ 0.02053 | 280.3 ~ 305.0 3 Ambrose, D.' et al. 1975 A, Static
23, 10~ 0.4886 | 263.61 ~ 343.06 22 TRCHP 1978 c 15
1.413 ~ 209.5 3 60.9 ~ 524.8 60 Jordan, T.E. . 1954 c
1.13 ~ 4023.94 356.057748.15 wilson, G.M., et al. 1981 A, static
2 C,flyq | Itehylnaghthalene 1.303 ~ 204.1 80.3 ~ 552.6 63 TRCHP 1978 c
5.524 ~ 102.765 |415.29 ~ 518.48 17 Boublik, T, et al. 1973 8 15
0.00176 ~ 0.0235 |278.85 ~ 311.75 8 Macknick, A.B. et al,| 1979 A, Gas-Saturation
7.719 ~ 415.36 424.43 ~ 593,38 24 Wieczrek, S.A. et all, 1980 A, Static
15.58 ~ 3026.79 | 447.047755,37 18 wilson, G.M., et al. | 1961 A, static
3 Gy Hyg | 2tethylnaphthalene 1,310 ~ 197.9 377.6 ~ 547,0 62 TRCHP 1978 c
5,536 ~ 102.937 |412.34 ~ 514.91 17 Boublik, T, et al. 1973 B 15
8.627 ~ 821.27 424.41 ~ 638.93 29 Wieczorek, S.A. et all. 1980 A, Static
4 G, H,, | I-Ethylnaphthalene 1.379 ~ 204.1 394.2 ~566.4 63 TRCHP 1978 [4
0,133 ~ 101.33 343.15 ~ 531.25 10 Stull, D.R. 1947 c 10, 15
5 C H 2-fthylnaphthalene 1.448 ~ 205.5 394.2 ~ 566.4 63 TRCHP 1978 c
12 12 0.0015370.01999 | 286.2 ~ 318.25 7 Macknick, A.B. et al. 1979 A, Gas-Saturatio:
6 G, H,, | 1r#Dinethylnapnthalene 1.379 ~ 112.4 402.6 ~ 544.2 52 TRCHP 1978 c
7 G,H,, |1 ¥Dinethylnapthalene 1.655 ~ 402.6 402.6 ~ 541.4 15 TRCHP 1978 c
8 cnﬂu 1,4-Dimethylnamthalene 1.310 ~ 103.99 397.0 ~ 544.15 16 2 TRCHP 1978 [+
9 Cuﬂ 12 1,8-Dimethylnaphthalene 0.0148 ~ 1.8032 328.15 ~ 413,15 20 38 Osborn, A.G. et al. 1975 A, Ebulliometric 15
10 | G, H,, |2 3Dinethylnaphthalene 0.0140 ~ 1.8534 |33.15 ~ 408.15 15 38 Osborn, A.G. et al. 1975 A, Boulliometric 15
1 lo,u,, 2,6-Dimethylnamthalene 0.05360 ~ 3.4419 |348.15 ~ 418.15 15 38 Osborn, A.G. et al. 1975 A, Boulliometric 15
12 | Cp,H,- 2,7-Dimethylnapthalene 0.01987 ~ 1.5037 |[333.15 ~ 398,15 ‘15 38 Osborn, A.G. et al. 1975 A, Boulliometric 15
13 | .4, |l-r-Propylnaphthalene 1.333 ~ 101.33 403.15 ~ 545,95 10 2 TRCHP 1978 c
14 |01, |2-nPropylnaphthalene 1.333 ~ 101.33 404,15~ 546.65 10 2 TRCHP 1978 c
15 | 2,4, |l-Isopropylnaphthalene 1.344 ~ 208.2 402.5 ~ 577.6 64 2 TRCHP 1978 o
16 [ f,, |2-Isopropylnaphthalene 1.393° 202.7 402.6 ~ 577.6 64 2 TRCHP 1978 c
0,133 ~ 101.33 349.15 ~ 539,15 10 41 Stull, D.R. 1947 c
17 |C,#H,, |1,3%5-Trimethylnaphthalene | 1.333 ~ 101.33 415,15 ~ 557,65 8 2 TRCHP 1978 c
18 {c # . |1,37-Trinethylnaphthalene | 1333 ~ 10133 |409.15 ~ 553,15 7 2 TRCHS 1978 c
19 Cuﬂm 1,4,5-Trimethylnaphthalene | 1.333 ~ 101.33 415.1% ~ 558,15 7 2 TRCHP 1978 c
20 |C M, |i-r-Butylnahtialene 1.400 ~ 107.6 413.7 ~ 566.4 s6 2 TRCHP 1978 c
21 [C, R, |2-r-Butylnaphtialene 0.0667 ~ 1,3332  ]362.15 ~ 420,65 5 1 APL 42 1966 A
1.379 - 112.4 419.2 ~ 566.4 54 2 TRCHP 1978 c
22 |C M o |l-tert-Butylnapnthalene 0.0667 ~ 1.3332  |353.15 ~ 410.65 5 1 AP 42 1966 A
1.379 ~ 133.8 408.1 ~ 566.4 58 2 TRCHP 1978 c
23 cI P 2-tert-Butylnapthalene 0.0667 ~ 1.3332 | 351.15 ~ 408.65 5 1 APL 42 1966 L3
1.379 ~ 128.9 408.1 ~ 566.4 58 2 TRCHP 1978 c

a
1 kPa = 7,5002 torr {mm Hg).
b

A = experimental data measurei by the author(s) of th: reference.
B = experimental data collect:d from literature by th2 authar(s) of
tha reference.

C = calculated values from a regressed correlation based on experimental data.

D = predicted values from thesry,

8€0l
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Table 3. Vapor pressure data on saturated ring compounds

i

No. Formula | Name Vapor Pressure Temperature Number of Reference Authors Year Data Typesband Reference Citing|
Range, kPad Range, K Data Points Number Published| Method of Measurement] the Same Data
1 CaHg Cyclopropane 1.333~-199.98 171.85-257.37 27 2 TRCHP 1978 c
3.50-104.74 181.121-241.067 13 4 Boudlik, T. et al| 1973 B 16
N 3.68-5582.11 183.15-398.35 18 Yaws, C. 1978 C
0.133-101.33 - 156.4-239.7 10 41 Stull, D.R. 1947 c 10
631.56=5579.46 293.15-398.30 24 54 Lin, D.C.K. et al 1970 A
2 Cylig Cyclobutane 1.333~199.98 204.95-305.66 27 2 TRCHP 1978 C
2.50-100.15 213.220-285.345 12 4 Boublik, T. et al| 1973 B 10,15
0.13-4847.34 181.15-463.55 18 Yaws, C. 1978 [
0.133-101.33 181.2-286.1 10 41 Stull, D.R. 1947. |c 10
0.813-103.192 198.75-286.23 13 70 Haisig, G. B. 1941 A
3 C4Hg Methylcyclopropane 0.133-101.33 177.2-277.7 10 41 Stull, D.R. 1947 [ 10,15
4 CsHig Cyclopentane 1.333-199.98 232,75-344.75 27 2 TRCEP 1978 c
0.83~-103.92 225,90-323.18 22 4 Boublik, T. et al| 1973 B 10,15,16
0.080-2.360 193,15-240.65 3 7 l\[])oal, M.P. 1943 B
0.043-4039.0 193.2-503.2 33 17 argaftik, N.B. 1975 B
0.29-4530.30 213,15-511.65 18 Yaws, C. . 1978 C
1.57-4023.4 234.085-503.215 8 50 Pasek, G.J. et al| 1962 B
5 CgH12 Cyclohexane 5.333~199.98 279.84~378.35 24 2 ITRCHP 1978 [ 03
5.35-103.92 279.47-354.73 22 4 Boublik, T. et al| 1973 B 10,16
6.33-3561.0 283.2-543.2 28 17 argaftik, N. B. 1975 B
0.72-4107.80 247.75-553.45 o 18 aws, C. 1978 c
0.133-3039, | 227.85-530.65 15 41 tull, D.R. 1947 C |
13.04~85.01 298.~348. 6 46 ruickshank,A.et al 1967 A, Static
936.6-4074.8 451.44-553.69 12 47 ugill, J. A. et al 1978 A |
10.25-3959.4 293.165-551.225 8 50 asek, G. J. et a]l 1962 B
6 CgHi2 Methylcyclopentane 1.333~199.98 249.45-368.85 27 2 RCHP 1978 [ 10
19.92-270.11 339.354~432,172 15 4 oublik, T. el al] 1973 B 10,15
14.57-70.07 293.05-330.60 3 7 oss, M.P. 1943 |B
0.00185-2924. 183.15-513.15 33 17 - argaftik, N.B. 1975 B

STVYIINIHO TV0J 40 3HNSS3IHd HOdVA
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Table 3, Vapor pressure data on saturated ring compcunds--Continued

No. Formula Name Vapor Pressure Température Number of |Reference Authors Year DaLa Typesband Reference Citing
Range, kPad Range, K Data Points| Number Published | Method of Measurement| the Same Data
7 Cylyg Cycloheptane 1.333-199.98 | 284.35-418.88 27 2 TRCHP 1978 c
19.920-270.111 | 341.334-432.172| 15 4 Boublik, T. et al 1973 B 15
8 CyHi4 Ethylcyclopentane 1.333-199.93 273.24-402.45 27 L TRCHP 1978 4 10
6.41-103.99 | 301.928-377.532 20 4 Boublik, T. et al 1973 B 10,15
1.341-3143, 273.2-563.2 30 11 Vargaftik, N. B. 1975 |'B
0:133-101.33 240.95-376.55 10 4 Stull, D. R. 1947 C
9 \C7H14 1,1-Dimethylcyclo-| 1.333-199.98 | 260.84~388.15 27 L TRCHP 1978 c 10
) pentane 6.415-103.99 | 288.648-361.886 19 4 Boublik, T. et al 1973 ‘B 3,15
0.02582-561.37 | 213.15-433.15 24 17 Vargaftik, N. B. 1975 B
10 C7H14 1,c1s~2-Di~ 1.333-199.98 271.89-398.35 27 TRCHP 1978 c 10
methylcyclopentane 6.41-103.99 | 298.497-379.596 20 Boublik, T. et sl 1973 B 15
1l CyHyy 1,trans-2-Di 1.333-199.98 264.15-390.25 27 i TRCHP 1978 c 10
methylcyclopentane 8.99-103.99 | 299.263-365.919 18 4 Boublik, T. et al 1973 B 15
|
12 CyH14 1,ei3~3 Di~ 1.333-199.93 | 263.15-389.15 27 2 TRCHP 1978 ¢ 10
methylcyclopentane| 9.013-104.02 | 299.127-365.778 18 Boublik, T. et al 1973 B 15
13 | compy 1,trans-3-Di- .| 1.333-199.98 | 263.95~390.15 27 TRCHP 1978 c 10
methylcyclopentane 6.41-103.99 | 291.155-364.820 19 Boublik, T. et al 1973 B 15
14 CyH14 Methylcyclohexane 1.333-199.93 269.95-400.15 27 TRCHP 1978 c 10
6.35-103.92 | 298.736-374.982 20 4 Boublik, T. et al 1973 B 10
1.333~199.98 269.95-400.15 30 6 Coal Tar Res. Ass. 1965 B
0.0036-3116.0 203.2-563.2 38 lf‘ Vargaftik, N. B. 1975 B
15 Cglig Ethylcyclohexane 1.333-199.93 293.75~432.65 27 TRCHP 1978 [ 10
: : 0.033-310.80 243.2-453.2 22 1 Vargafrik, N. B. 1975 B
0.133-101.33 258.65~404.95 10 4 Stull, D. R. 1947 c
16 CgHle 1,1-Dimethylcyelo-| 1.333~199.98 | 283.25-420.25 27 2 TRCHP 1978 ¢ 10
: . hexane 6.413-104.00 |313.647~393.670 20 4 Boublik, T. et al 1973 B 15
0.133-101.33 24}8-75-392.65 10 411 Stull, D. R. 1947 c

orol
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Table 3. Vapor pressure data on saturated ring compounds--Continued

|

No. Formula |Name Vapor Pressure Temperature Number of |Refelrence Authors Year Data Typesband Reference Citing
Range, kPad Range, K Data Points| Number Published Hethod of Measurement| the Same Data
17 CgHie 1,ci18-2-Di- 1.333-199.98 291.55-430.75 27 2 TRCHP 1978 c 10
methylcyclohexane | 6.353-103.91 322.335-403.834 20 4 Boublik, T. et al | 1973 IB 15
0.133~101.33 257.3-402.9 10 41 Stull, D. R. 1947 c
18 CgH1p 1, trang-2~Di- 1.333-199.98 286.2-424.3 27 2 TRCHP" 1978 [ 10
methylcyclohexane | 0.133-101.33 252.1~396.6 10 41 Stull, D. R. 1947 c
19 | cgHig 1,ci8-3-Di~ 1.333-199.98 284.4~420.6 27 2 TRCHP 1978 c 3,10
methylcyclohexane | 0.133-101.33 253.6~397.6 10 41 Stull, D. R. 1947 c 3
20 Cgli1g 1, trang~3-pi- 1.333~199.98 288.1-425.1 27 2 TRCHP 1978 c 3
methylcyclohexane | 0.133-101.33 250.5-393.3 10 41 Stull,l. R. 1947 [ 3
21 CgHig 1,cis=4-Dimethylcy4 333~199.98 287.7-425.0 27 2 TRCHP 1978 c 3
clohexane 0.133-101.33 253.2-397.5 10 41 Stull, D. R. 1947 c 3
22 CgHjg 1,trana-4-Di- 1.333~199.98 283.2~420.0 27 2 TRCHP 1978 c
methylcyclohexsne | 0.133-101.33 248.9-392.5 10 41 Stull, D. R. 1947 c
23 CgHig Isopropylcyclo-~ 6.40~104.00 320.183-400.544 20 3 Boublik, T. et al | 1973 B 15
pentane 1.333-199.98 289.55-426.95 27 2 TRCHP 1978 c
24 CgHy¢ Propylcyclopentane | 6.40~104.00 325.025-405.067 19 4 Boublik, T. et al | 1973 B 15
1.333-199.98 . 294.45-431.35 27 2 TRCHP 1978 c
25 CgHj g 1-Ethyl~-1l-methyl- 6.41-104.00 316.206-395.634 20 4 Boublik, T. et al | 1973 B |
cyclopentane 0.042~270.02 238.150~435.293 32 34 Osborn, A.G. et all 1947 A, Ebulliometric 15
1.333-199.98 285.85-421.85 27 2 TRCHP 1978 [
26 CgH1p cig=2- Ethyl-1l- 6.40-104.00 321.996-402.171 20 4 Boublik, T. et al | 1973 B
methylcyclopentane| 0.028~1.114 238.150-288.150 11 34 Osborn, A.G. et alj 1974 A, Ebu}lliometric 15
1.333-199.98 291.34-428.55 27 =2 TRCHP ) 1978 c
27 Cgl1g 1,1,2~Trimethyl- 6.41-104.00 309.357-387.836 19 4 Boublik, T. et al| 1973 B 15
cyclopentane 1.333-199.98 279.53-413.75 27 2 TRCHP 1978 c
28 CgHj ¢ 1,1,3-Trimethyl- 6.41-104.00 302.094-378.980 19 4 Boublik, T. et al | 1973 B 15
cyclopentane 1.333-199.98 272.85~404.45 27 2 TRCHP 1978 c

STTVOINTHO TYOQD 40 FHNSSIHd HOdVA
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Table 3. Vapor pressure data on ssturated ring compounds--Continued

.No. Formule Name Vapor Pressure| Temperature Number of [Reference Authors Year Data Typesband Reference Citing
Range, kPa® Range, K Data Points| Number Published | Method of Measurement] the Same Data
29 | coyg Propyleyclohexene 6.41-104.00 | 345.841-430.906 20 3 Boublik, T. et al | 1973 | B 10
1.333-199.98 313.35-458.95 27 2 TRCHP 1978 [ 3
30 CoHyg Isopropylcyclo- 6.411-104.01 | 343.665-428.752 20 4 Boublik, T. et al | - 1973 B
hexane
31 CoH)g cis-3-Echyl-1- 9.588-269.980 348.306~464.422 21 34 Osborn, A.G. et al| 1974 A, Ebulliometric
mathyleyclohexane ‘
32 CgH1g 1,1,3 - Trimethyl- | 6.398~104.00 | 327.819-410.786 20 1, Boublik, T. et al 1973 B 50
cyclohexane
33 | CigHzp | n-Butylcycloherane | 1.333-199.98 | 332.65~484.35 27 2 TRCHP c
34 C10H20 Isobutylcyclohexane | 6.41-104.01 357.902-445.544 20 4 Boublik, T. et al 1973 B 8
35 C1oH20 sec-Butylcyclohexane 6.41-104.01 | 367.608-453.571 20 4 Boublik, T. et al 1973 B
36 C10H20 tert-Butylcyclohexare 6.40-104.00 } 357.183~445.820 20 4 Boublik, T. et al 1973 B

A .
1 kPa = 7.50062 torr (mmHg)

bA = Experimeatal Data Measured by the Authors(s) of the Reference.
B = Experimental Data Collected from Literature by the Author(s) of the Referemce.
C = Calculated Values from a Regressed Correlation Based on Experi+ental Data.

Zvoi
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Table 4. Vapor pressure data on unsaturated ring compounds

No. ! Formula Name Vapor Pressure | Temperature Number of |Reférence Authors Year DatJa 'rypesband ‘Ret‘erence Citing
Range, kPa& Range, K Data Points| Number Publisbed | Method of Measurement] the Same Data
1 C4Hg Cyclobutene 1.160-98.939 | 196.050-275.050 12 70 Heisig, G. B. 1941 A 4,10,15
0.133~-101.33 174-1—275.6 10 41 Stull, D. R. 1947 C
2 CsHg 1,3~-Cyclopentadiene| 18.821~96.327 271.25-313.05 6 1s Shuzo, O. 1978 B
3 CsHg Cyclopentene 0.85~743.80 223.2-393.2 18 37 Vargaftik, N. B. 1975 B
1.447-39.89 230.40-292.92 4 i1 Lister, M. W. 1941 A, Stdtic
4 CgHg 1,3-Cyclohexdiene 16.8-34.76 303.96-322.03 7 37 Letcher,T.M. et al| 1974 A, Static
307.34-363.31 19,442-135.198 12 1 Meyer, E. F. et al] 1973 A FEbullionmetric 15
5 CgHg 1,4~Cyclohexdiene 11.89-25.25 304.25-322.23 7 i7 Letcher,T.M. et al| 1974 A, Static
6 CgHio Cyclohexene 0.033-528.70 213.2-423.2 22 7 Vargaftik, N. B. 1975 B
16.29-32.25 305.37-322.14 7 7 Letcher,T. M.et al{ 1974 A, Sta:tic
19.885-129.633 | 310.03=364.53 10 31 Meyer, E. F. et al{ 1973 A, Ebullionmetric 15
0.160~0.752 228.73~248.30 4 7 Lister, M. W. 1941 A, Static
7 CgHg Indene 0.133-104.41 289.55-456.97 10 6 Coal Tar Res. Ass.| 1965 B 10
0.133-101.33 289.6~454.8 10 41 |stul1, p. R. 1947 |c
8 CgH3p Indan 6.623~104.44 364.83-452.24 7 6 Coal Tar Res. Ass. 1965 B
4.343-206.40L | 355.006-482.437 25 6 Ambrose, D. et al 1576 A, Ebulliometric
9.59-143.24 | 374.274-465.558 19 7 Osborn, A.G. et.al] 1978 A, Ebulliometric
9 CioH12 Tetralin 2.67-98.66 366.95(~479.350 6 4 Boublik, T. et al 1973 B 16
1.74-348.03 355.44~540.35 6 2 Nasir, P. et al 1980 A, Static
0.133-101.33 311.15-480.35 10 1 Stull, D. R. 1947 Cc
46.47~3364.64 450.15-710.93 18 13 Wilson, G.M. et al 1981 A, Sta}tic
10 | cjoH18 cis=Decalin 5.53-102.73 373.033-469.526 19 14 Boublik, T. et al 1973 B
2.666-13.332 353.65-397.65 5 11 APY 42 1966 A,
0.133-101.33 295.65-467.75 10 41 Stull, D. R. 1947 Cc
17.65-3571.48 406.21~727.59 17 #3 Wilson, G.M. et al 1981 A, Std‘tic

STVOINTHD TVO0D 40 FHNSSIHd HOdVA
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Table 4. Vapor pressure data on unsaturated ring compounds--Continued

|

No. | Formula Name Vapor Pressure Temperature Number of [Reference Authors Year " Data Typeaband Reference Citing
Range, kPa® Range, K Pata Points| Number Published |Method of Measurement| the Same Data
1t CioH18 trans-Decalin 2.666-13.333 346.15-390.15 5 1 APT 42 1966 A
5.53-102.73 |365.510-%61.017] 19 4 Boublik, T. et al 1973 B
0.133-101.33 272.35-459.85 10 41 Stull, D. R. 1947 c
1
12 C11H14 1,1-Dimethylindan 0.258-101.325 | 313.15-467.22 24 37i Osborn, A.G. et al| 1978 A, Ebulliometric
|
13 C1iHy4 4,6-Dimethylindan 0.057-47.38 313.15-467.22 18 37 Osborn, A.G. et al| 1978 A, Ebulliometric
i4 CiiHi4 4,7-Dimethylindan 0.050-47.375 313.15-469.97 17 37 Osborn, A.G. et al| 1978 A, Ebulliometric
15 | Cy1aHg Biphenylene 0.0176-1.8352 338.15~408.15 16 56 Osborn, A.G. et al| 1980 A, Static
16 C12H10 Biphenyl 0.10-142.03 342.35-544.25 15 l;; Boublik, T. et al 1973 B
0.000416-363.57 288.20~595.45 75 6: Coal Tar Reg. Ass. | 1965 B
0.58-880.0 373.2-653.2 13 17 Vargaftik, N. B. 1975 B
0.000118-0.000123 | 297.15-297.85 15 22 Bradley, R.S.et al| 1953 A, Effudion
2.04-400.11 396.14-600.69 12 32 Nasir, P. et al 1980 A, Stati:
0.016-0220 326.2-354.2 4 40 Sharma, R.K. et al | 1974 A, Chromatographic
0.109-1108.576 | 343.15-673.15 16 72 Chipman, J. et al 1929 A, Isotdnlacopic
17 C12H16 Phenyleyclohexane 264,8-2457.3 560.93-727.59 7 73 Wilson, G.M. et al| 1981 A, Statie
18 Cy2H22 Bicyclohexyl 9.59-346.69 424.25-577.25 23 1.4@ Wieczorek, S.A.et al 1980 A, Static
0.067-1.333 321.15-376.15 5 1 API 42 1966 A ‘
19 Cy2Ho2 1,1-Dicyclo-~ 0.067-1.333 385.65-430.65 5 1 API 42 1966 A,
pentylethane
20 Cy3Hy2 Biphenylmethane 0.067-1.333 343.2-400.2 5 1 API’42 1966 A,.
32.33~146.89 490.69-555.39 9 16 Timmermans, J. 1965 B
0.133-101.33 349.15-537.65 10 41 Stull, U. R. 1947 c
390-670.12 424,64-647.25 32 44 Wieczorek,5.A. et al 1980 A, Static
15.93-1827.1 560.93-727.59 7 73 Wilson, G. M. et al| 1981 A, Static
21 C13H1g 1,1,4,6~Tetra- 0.032~-38.565 313.15-468.64 18 37 Osborn, A. G. et al} 1978 A, Ebulliometric
methylindan
22 C13Hig 1,1,4,7=Tetra~ 0.025-31.177 313.15-468.80 18 37 Osborn, A. G. et alf 1978 A, Ehuliiometric

wethylindan
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Table 4. Vapor pressure data on unsaturated ring compounds--Continued

|

L
No. | Pornula Name Vapor Pressure | Temperature Number of |Reference Authors Year Data ijeaband Reference Citing
Range, kPad Range, K Data Points| Number Publighed |Method of Measurement the Same Data
23 ) C14H)2 Biphenylethylene 0.067-1.333 350.15~407.15 5 1 API 42 1966 A,
24 | cy4M1g 1,1-Diphenylethane| 0.067-1.333 | 348.65-404.65 5 1 APT 42 1966 A,
25 | c14H14 1,2-Diphenylethane| 0.067-1.333 354.15-411.65 5 1 API 42 1966  |A,
0.017-1.498 | 333.15~413.15 17 56 Osborn, A« G. et alf 1980 A, Static
26 | cy4H0 2-Butyltetralin 0.067-1.333 354.65~410.65 5 1 API 42 1966 A,
27 | cy4H20 1-Cyclohexyl-1- 0.067-1.333 | 345.15~399.65 5 1 APT 42 1966 A,
phenylethane
28 1 Cy14H20 2-Cyclohexyl-1- 0.067-1.333 348.15-406.15 5 1 API 42 1966 A,
phenylethane
29 | c14H0 3-Cyclopentyl-l- 0.067-1.333 348.15~406.15 5 1 API 42 1966 A,
phenylpropane
30 | Ci14H2¢ 1,1-Dicyclohexyl- 0.067-1.333 346.15~402.15 5 1 API 42 1966 A,
ethane :
31 | Ci4H2¢6 1,2-Dicyclohexyl- 0.067-1.333 347.65-402.15 5 1 API 42 1966 A,
ethane
e
a ]
1 kPa = 7.50062 torr (mmHg)
bA = Experimental Data Measured by the Authors(s) of the Reference
B = Experimental Data collected from Literature by the Author(s)- of the Reference
C = Calculated Values from a Regressed Correlation Based on Experimental Data

$TVOINTHO V0D 40 FUNSS3Hd HOdVA

Svol



£861 ‘b "ON ‘21 "[OA ‘e1eq "JoH "Waud "shyd r

Table 5. Vapor pressure data on sulfur compounds

L
No. Formula Name Vapor Pressure | Temperature Number of |Reference Authors Year Data lrl}'pesbmtd laeference Citing
' Rarge, kPa? Range, K Data Points{ Number ‘{PublishediMethod of Measurement the Same bata
1 CoHyS Thiacyclopropane 1.333-199.98 238.55-350.06 27 2 TRCHP 1978 - |(C i
25.009-270.111 | 291.44~360.88 14 & Boubli:, T. et s1l} 1973 B i
2 C3HgS Thiacyclobutane 1.333-199.98 268.25-392.68 27 2 TRCHP 1978 c :
19.920-270.111 | 321.507-404.789 15 3?: Osborn,A.G. et al| 1966 A.Static;& Ebulliometric|4,15
3 C4H4S Thiophene 1.333-199.98 260.85-381.16 30 2 TRCHP 1978 c ‘
’ 19.920-270.111 312-211-3_92-937 15 4 Boublik, T. et al 1973 B | 6,15,9
0.00207-4543.6 195.38-560.93 25 6 Coal Tar Res.Ass.| 1965 B | 9
0.107-119.99 | 228.19-362.85 24 1? Timmernans, J. 1965 |B | 9
44.93-172,.52 333.45-373.45 5 2 Eon, C. et al 1971 A, Isoteniscopic 15
0.133-101.33 232.45-357.55 10 loi Stull, D.R. 1947 c -
482.6-5467.5 422.05-577.61 29 51 Kobe, K. A. et al 1956 A, Static
4 C4Hg$s Tetrahydrot'hiophem 12.95-54.93 333.45-373.45 5 24 Eon, C. et al 1971 A, Isoteniscopic 15
1.333-199.98 287.35-420.609 27 2 TRCHP 1978 c
5 C,HgS Thiacyclopentane 1.333-199.98 287.38-420.61 27 2 TRCHP 1978 C
19.920-270.111 [344.332-433.601 ‘15 3§ Osborn,A.G. et al| 1966 A, Static & Ebulliometriqd 4,15,16
11.57-122.51 331,.31-401.56 19 4 White, P.T. et al| 1952 A, Ebulliometric
6 CsHgS 2-Methylthiophene 1.333-199.98 282.15-411.15 30 2 TRCHP 1978 [
17.20~71.33 333.45-373.45 5 Zi Eon, C. et al 1971 A, Isoteniscopic 15
0.133-101.33 245.75-385.65 10 4 Stull, D. R. 1947 c 9
7 CsHgS 3-Methylthiophene 1.333-199.98 284.15-414.15 30 TRCHP 1978 [
15.47-65.33 333.45~373.45 5 2 Eon, C. et al 1971 A, Isoteniscopic 15
0.133-101.33 248.65-388.55 10 4 Stull, D.R. 1947 c
8 CsHyoS Cyclopentanethiol | 19.920-270.111 {354.024~445.933 15 30 Osborn,A.G. et al] 1966 |A,State & Ebulliometric | 4
9 CsHigoS 2-Methylthiacyclo- 1.333-199.98 295.87-432.811 27 TRCHP 1978 Cc
pentane 9.582-270.111 |335.783-446.240 21 3 Osborn,A.G. et al| 1966 A,Static & Ebulliometric 4,15
11.64-116.28 340.94~411.49 18 4 White, P.T. et al| 1952 A, Ebulliometric 9

ghol
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Table 5. Vapor pressure data on sulfur cmnpounds--(:ontinued_

No. | Formula Name Vapor Pressure Temperature Number of [Reference Authors Year. Data‘ 'rypeaband eference Citing
Range, kPa2 Range, K Data Points| Number Published | Method of Measurement | the Same Data
10 | csHyoS 3-Methylthiacyclo~-| 1.333~199.98 | 300.25~439.026 27 2 TRCHP 1978 [
pentane 9.582~270.111(340.690~452.626 21 36 Osborn, A.G.et al 1966 A, Static & Ebulliometric 4,15
11.68-133.03 | 345.71-422.38 20 43 White, P.T. et al 1952 A, Ebulliometric 9
11} csHypS Thiacyclohexane 1.333-199.98 | 302.35-443.15 27 2 TRCHP 1978 c
13.332-101.33 | 351.43-414.90 5 4 Boublik, T. et al 1973 B 15
11.65~129.10 | 348.01-422.16 17 43 White, P.T. et.al 1952 A, Ebulliometric 9
12 | cghygs Benzenethiol 1.333-199.98 | 325.43-471.102 27 2 TRCHP 1978 c
19.920-270.111 (387.693-485.310 15 36 Osborn, A.G. et al 1966 A, Static & Ebulliometric 4,15
0.133-101.33 | 291.75-441.15 10 41 Stull, D.R. 1947 c
2.000-101.33 | 339.15-441.15 9 9 Haines, W.E. et al 1963 B
I3 | cgHgs 2,5~Dimethylthiaphene 7.40-34.26 333.45~373.45 5 24 Eon, C. et al 1971 A, Isoteniscopic
L4 | celigs 2-Ethylthiophene 8.12-37.33 333.45-373.45 5 24 Eom, C. et sl 1971 A, Isoteniscopic
15 | celyas Cyclohexanthiol 9.582-270.111 | 356.89-475.80 21 36 Osborn, A.G. et al| 1966 A, Static & Ebulliometric 4, 15
: 1.60-101.32 | 314.15-431.15 6 9 Haines, W.E. et al 1963 B
16 1 cglyps 2y cis-5-Dimethyl- 1.333-199.98 | 303.15-444.15 27 2 TRCHP 1978 [
thiacyclopentane 11.65-133.01 | 348.86-426.37 19 43 White, P.T. et al 1952 A, Ebulliometric 9
17 lcgHyos 2,trans-5-Dimethyl~{ 1.333-199.98 | 302.15~443.15 27 2 TRCHP . 1978 c
thiacyclopentane 11.65-59.39 ’:348.05—395.82 13 43 White, P.T. et &l 1952 A, Ebulliometric 9
18 CeHy 28 2-Methylthiacyclo~ | 1.333-199.98 1 309.15-455.15 30 2 TRCHP 1978 [
hexane 11.65-133.10 3356-84-437.32 20 43 White, P,T. et al 1952 A, Ebulliometric 9
19 JcgHyzs 3-Methylthiacyclo~ | 1.333-199.98 313.15-&60.15 30 2 TRCHP 1978 c
hexane 11.65-91.59 361.23-427.18 15 43 White P.7. et al ' 1952 A, Ebulliometric. 9
20 |cgHyas 4-Methylthiacyclo~ | 1.333-199.98 |314.15-461.15 30 2 TRCHP 1978 c
hexane 11.65-122.01 |361.66-439.37 19 43 White, P.T. et al 1952 A, Ebulliometric 9

STVIINIHO V0D 30 3HNSS3Hd HOdVA

Z¥01



£861 ‘P "ON ‘ZL "IOA ‘B1Rq "JoU "Wayd 'shyd

Table 5. Vapor pressure data on sulfur compounds--Continued

tiv. | Formula Name Vapor Pressure Temperature Number of |[Refe Authors Year Data ;T}’Peﬂban_d Reference Citing
Range, kPa® Range, K Data Points | Number Publighed |Method of Measurement | the Same Data

21 | cyHgs 2-Methylbenzenthiol| 1.333-199.98 | 343.15-498.15 27 3 ITRCHP 1978 [+

22 | cjugs 3-Methylbenzenthiol{ 1.333-199.98 | 345.15-498.15 27 2 ITRCHP 1978 c i

23 | cyHgs 4~Methylbenzenthiol| 1.333-199.98 | 343.15-499.15 27 2 [TRCHP 1978 [4

24 CyHgS 1-Thiaethylbenzene 9.582~120.798 B90.296-474.772 16 36 0sborn, 4.G. et al} 1966 A, Statiif: & Ebulliometric. 4
0.800-98.26 332.2-467.2 10 9 aines, VW.E. et al| 1963 B

25 clb}{as 1-Naphthalenethiol 0.200-101.33 | 379.15-559.15 8 9 laines, V.E. et al{ 1963 B

26 | CjoHgS 2-Naphthalenethiol 1.373-191.33 419.45-559.15 6 9 aines, V.E. et all 1963 B |

27 | CyoHgS Dibenzothiophene 0.471-105.902 | 424.81-607.53 19 75 Sivaraman,A. et al| 1982 A, Statie

28 | C1oHgS Diphenylthaimethane|0.00267-101.33 368.2-569.2 17 9. aines, V.E. et al. 1963 B

g
1 kPa = 7.50062 torr (mmlig)

.

b= 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 Experimental batn
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Table 6. Vapor data on
w. Fomula Nane Vapor Pressura  [Temperature Nusber of Year Seferemce Citing
. Range, K Data foints | Reference Msthors Published the Same Data Set
1 C, N Aziridine 0.001 ~ 9363.2 | 175.7520. kL 8 Eng. 5ci. Data thit 1978 ¢
2 C 1N Azztidine 0.001°78533.7 | 180.7545. " 8 Eng. Sci. Data thit 1378 ¢
3 C N Pyrmole 0.03176832.3 | 250,7635. 8 8 Eng. Sci. Data tnit 1978 [
8.39742. 333.57373.5 s 24 Eon, C., et al. 1971 A, Isoteniscopic bl
9.5627270,11 338.827439.26 2 k-3 Osborn, A.G., et al. 1968 A, Static & gbull, 4, 15, 39
359.72034. 450.7544, 8 51 Kobe, K.A., et al. 1956 A, Static
4 C N pyrrolidine 19.9207270.31 | 316.308334.055 15 35 Osborn, A.G., et al. 1968 A; Static & Ebull, 415
0.01475339.1 215,7565 n 8 Bng. Sci. Data unis 1978 c
! 531,"5461, 422.73567. 2 51 obe, K.A., et al. 1956 A, Static !
s CylicN Pyridine 19.9207270.2 | 340.4497426.036 15 35 . Osborn, A.G., et al. 1968 A, Static & Bullf 4, 15
0.1227270.11 253.7426.04 2 6 Coal Tar Res. Ass. 1965 B 10
0.02975645.0 | 235.7620 i 8 Eng. Sci. Data thit 1978 c
8.5067101.98 320.477°388.623 2 16 Tizmermans, J. 1965 B
462.75433. 450,61 31 s1 Kobe, K.A., et al. 1956 A, Static
6 CHN 1-tethylpyrrole 0.01674790.5 | 230.-595 K 8 Eng. Sci. Data Unit 1978 c’
16.5771.1 333.57373.5 5 24 Bon, C., et al, 1973 A, Isoteniscopic 15
9.582°270. 01 | 322.102°422.590 21 35 Osborn, A.G., et al. 1968 | A, Static & Eull. 15
7 CgHy N Piperidine 0.51574388.7 | 265.7590 & 8 Eng. Sci. Data Unit 1978 :
3.047101. 292.657379.49 32 16 . 3. 1965 8
9.5807270.07 315.5117416.763 21 D Osborn, A.G., et al, 1968 A, Static & Ebull. 4, 15
0.667°101.3 266.2°379.2 9 a Stull, D.R., et al. 1947 c 10
8 C Aniiine 6.807°104.59 | 375.747458.30 7 4 Bowblik, T., et al. 1973 8
0.00757129. 267.37467.2 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 mwans, J. 1965 8
04133373300.0 | 300.07699.2 b od 17 Vargattike tedy 2975 B .
033372013 308.07457.6 1 a stull, DR, 1947 c 10
2.675281.83 [ 350.557699.15 1 Yaw, C.L. 1978 c
9 el 2-athylpyridine 19,920°270,11 { 352.944°441.506 s 35 Osborn, A.G., et al, | 1963 A, Static & gull. 4, 15, 16
0.8"9.3 < | 289.07335,0 8 6 Coal Tar Res. Ass 1965 B
0.001"4545.9 | 210.7620.0 8 8 Eng. Sci. Data lnit 1978 c
16.66"103.10 337.5137403.187 2 16  Jo 1965 B 4, 15
0,133-201.3 262.17402.0 10 4 Stull, D.R. 1947 c: 10
1£.337101.1 359.7°417.2 12 [ Cantenn, B, ot al. 2946 &' oo tentocuphc 130 -
10 CoHp 3 Methylpyridine 9.5627270.11 347.1867457.718 21 35 Osborn, A.G., et al. A, Static & Ebull, 4, 6, 15, 16
0.03574650.0 | 255.7645 ol 8 Eng. Sci. Data thit 1978 c
12.877103.99 | 354.4327418.251 20 16 mmans, J. 19685 8 4, 15
15.717100.9 359.87418.4 12 68 Coulsn, E.A., et al.| 1946 A, Isoteniscopic 10
n CHp - 4ettylpyridine 0,23474543,2 | 280."645. n 8 Eng. 5ci. Data thit 1978 [
10.357202.59 | 350.0567418.612 @ 16 1965 B 4, 15
9.582-270,11 | 348.2027459.085 2 3 Osborn, AG., et al. | 1968 A, Static & Eal. 4, 6 15, 16
12 C N 2,5-Dimethylpyrrole 0.002%037.7 | 255,660, ez 8 . Sci. Data Unit 1978 c
. 9.582-232.09 | 373.7107472.389 20 E , . st al, 1968 A, static & Eball. 4
13 Celly Cyclohexylanine 7.843786.06 333.877401.52 15 16 Timermans, J, 1965 B 15
1 Celly Zathylpiperidine 0.44373666.3 | 270.7595. &6 8 Eng. Sci, Data Wnit 1978 c
9.5827270.11 3246307430679 2 35 Osborn, A.G., et al, 1968 A, Static & Bull. 8, 15
15 c e Benzylamine 0.00174745.4 250, A 88 8 Eng. Sci. Data Unit 1978 c :
0.1337101.3 302.7°457.7 0 a stull, D.R. 1947 ¢
16 CyHH 2-Ethylpyridine 0.00173908.2 | 220.7630. 83 8 Eng. Sci. Data thit 1978 c
17 CoHN 3-Ethylpyridine _0.00173955.2 | 8 ] 8 Bng. Sci. Data tnit 1978 [
18 N 4-Ethylpyridine 0.00173962.8 | 230.7660. 87 8. Eng. S¢i. Data Unit 1978 c
19 Cy N 2,3-Dimethylpyridine 0.01974086.3 | 260.75S. 0 8 Eng. Sci. Data init 1978 c
14.5837104.70 | 372.6937435.562 2 16 e Jo 1965 B 4
b2 C N 2,4-Dimetbylpyridine 2.35.6 325.77344.7 2 6 Coal Tar Res. Ass. 1965 B
0.025-3862.5 | 260.7645. 7 8 Eng. Sci. Data lnit 1978 c
6.2377205.18 349.3967432.975 27 16 Tinmensans, J. B 4, 15
2 c BN 2,5-Dimethylpyridine 0.02673636.8 | 260.7640. I 8 Eng. Sci. [ata Lhit 1978 c
9.567°202.11 | 358.2457430.449 2 16 Timermans, J. B 415
22 CEN 2,6-Dimethylpyridine 0.10673721.5 | 270.7620. n 8 Eng. Sci. Data tnit 1978 c -
11.6077102.02 | 352.447417.45 2 16 3 1965 B 4,6 15
18.897200,7 342.27417.0 10 6 Coulson, E.A., et al.| 1946 A, Isoteniscopic 10
2 CHN 3,4-Disethylpyridine 86.8807104.46 | 446.2547453.499 12 4 Boublik, T., et al. 1973 B s
0.019-3%5.1 | 270.-680. 83 8 Eng. Sci. Data thit 1978 ¢
xu CHgN 3,5-Dimethylpyridine 79,9287103.46 | 436.0007445.879 1 4 Bowlik, T., et al. 1973 B 15
0.01873847.1 | 265.766S. 8 8 Eng. Sci. Data tnit 1978 c
b R ] H-athylaniline 45311128 | 323.157472.76 26 4 ik, T., et al. 1973 B, Isoteniscopic 10, 66
0.001"4633.7 | 255.7700. 80 8 Bng. Sci, Data hit 1978 c
0.1337102.33 | 309.157468.65 10 a stull, D.R. 1947 c
2% CrHN 2-tathylaniline 7.6057101.33 | 391.617473.45 7 4 Bowlik, T., et al. 1973 B 6, 15, 16
0.133°6.67 319.47388.3 50 6 Coal Tar Res. Ass. 1965 B 16
0.00174649.8 | 260,~710. 9 8 Bng. Sci. Data tnit 1978 c
0.27113.3 313.%473. 67 Berliner, J.F. 1927 NC, Isoteniscopic 10
2 CHMN 3-Methylaniline 7.6057101.33 | 394.927476.49 7 4 Bowblik, T. 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 thit 1978 c
0.277113.3 313.7473 67 Berliner, J.F.T., et al. 1927 MC, Isoteniscopic s
28 CoHN 4-athylaniline 0.133101.33 | 320.1°473.6 65 6 Coal Tar Res. Ass, 1965 ) 16
0.0014443.8 | 260.7700. 89 8 Eng. Sci. Data tnit 1978 c
0.277113.3 313.7473. &7 Borliner, J.P.T., et al. 1927 AcC, Isoteniscopic i
2 Caliy N 2-Mothyi-S-vinylpyridine] 1.4677100.91 | 342.777456.34 8 4 Bowblik, T., et al. 1973 B
0.00173650.0  { 2407675, 88 8 #1g. Sci. Data Wnit 1978 c
30 Caity ¥ N-Ethylaniline 0.00173862.7 | 260.7695. gg :s Bng. Sci. Data thit 1978 c
. do 8
10 a Stull, D.R. 1947 c
. 32 66 Nelson, O.A., st al. A, Isotenfscopic
a Cgip N 4-Ethylaniline 90 8 mg. Sci. Data Wit 1978 c
,N-Disethylaniline ég Y wxﬁc?'“fnu tnit 1978 H
32 Cghly 1N N, ani . .
gH1 1! 15 16 Timwansans, J. B
10 a Stull, D.R. 1947 [
29 66 Nelson, O.A., et al. A, Isoteniscogic 10
3 Cgli 2,4-Dinethylaniline 85 8 Eng. Sci. Data thit 1978 c
0 a Stull, D.R. 1947 c
u CaHiy ¥ 2,6-Dimathylaniline 8 ) Eng. Sci. Data thit 1978 c
7,274 10 AL stull, D.R. 1947 c
EY cCH N 2-Methyl-S-ethylpyridine| 0.800-101.06 | 325.057449.81 bt} 4 Bowlik, T., et al. 1973 B
8 11 0.001-3272.6 | 235.660. % 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% Caly 2,4,6-Trimethylpyridine | 0.00173200.0 | 230.7645. 84 8 eng. Sci. Data tnit 1978 c
n Cati At 2-Mothyl-5-ethylpiperidifie 0,02373232.8 | 260.7640. L 8 ng. sci. Data tnit 1978 c

J. Phvs. Chem. Ref. Data. Vol. 12. No. 4. 1983



1050

CHAO, LIN, AND CHUNG

Table 6. Vapor data oo - G
- " Refézence Citing
Kumber - Year Data Types , Hethodal
o. Formuls Kaze iy e gl oo bute Pointa]  Reference huthors Publiehed of Heasuromaet P the. Same Duta Set
Isoquinoline 13412710229 .| 439.937516.85 a0 4 Boublik, T., et al. B 15
» s 0.80101.33 313.97513.3 u 6 Coal Tar Res. Ass. B
0.009°4473.0 200 8 Eng. Sci. Data tnit <
: 0.133101.3 20 a stull, D.R. ¢ 10
39 C u7u Quinoline 15.3997102.02 28 4 Boublik, T., et al. 8 15
9 0.3407101.3 2 6 Coal Tar Res. Ass. 8 10
0.00273711.5 e c
0.340°99, € 1 B
0.0038570.0243 8 a al, 1 A Gas-gaturation
164.172806.2 s 73 A, Static :
0.1337101.3 1 a 3 c 10
40 LN 4Cumidine 0.1337201.3 1 a stull, D.R. c 10
al cH ¥ +1sopropylaniline 0.003"3238.6 L] 8 £ng. Sci. Data tnit c
@ CH N NN, 2-Tricethyl aniline 0.00173223.7 85 ] Eg. Sci. Data Unit [
913 . 0.667°23.33 4« 16 Tismermans, J. B
0.1337101.3 10 I Stull, D.R. c
1] CoygN NN, 4-Trimethylaniline |  0.00273750.0 87 8 Bng. Sci. Data Unit c
0.1337202.3 1 a stull, D.R. c
“ Colty g 2,4,5-Trimethylaniline |  0.154-3500.0 » 8 Eng. Sci. Data Wnit c
0,133-101.33 10 4 Stull, D.R. c 15
« ot 3-Methylisoquiroline 12.277104.66 % 4 soublik, 1., et al. B 15
. .. | _0.00074%6.9 | 205 | 8 | eng.-sciData-init] e - — —
® Ty oo 2¥athylquinol ine 0.00174800.8 202 8 &ng. Sci. Data Unit c
0.1337101.33 10 41 Stull, D.R. [ 10, 15
o C ol a-Methylquinoline 0.001°4554.4 200 8 Eng. Sci. Data Wit c
1 16.7197101.75 2 4 Boublik, T., et al. 8 15
“© C AN 6-Mathylquinoline 12.737103.70 | 459.64539.29 % 4 Boublik, T., et al, 8 15
10 0.00173628.2 7795 202 8 €ng. Sci. Data tnit c
© oty 7-Methylquinol ine 63.166"100.90 | S11.7531.15 7 4 i, 7., ot al. B 15
0,00174654.7 =790, 202 8 #ng. Sci. it c
50 c, 4N s-Hethylquinoline 61.7237101.87 | 500.48°521.30 16 4 Bowblik, T., et al. B 15
109 0.00174950.8 | 280.-790. 203 8 Eng. Sci. Data Unit c
st CyoteW 1-Haphthy) avina D.0057385.56 | 325.7645. 65 ] Eng. Sci. Data thit c
s2 CyotN 2-Napbthyl anine 0.1617351.60 | 385.°645. 53 8 Bng. Sci. Data tnit c
53 c HN Quinaldine 15.2957101.62 a 4 Boublik, T., et al. B
109 0.0014370.0180 9 4 A, Gas-saturation
54 c ou N 8,4-Diethylaniline £.00171684.2 7 8 c
01 . 0.13371p1.33 0 a c 15
0.2137106.5 30 1 A, Isoteniscopic
55 Cy N 2,4-Dimathylquinol ina 11.797106.53 1 4 B 15
0.00173826.2 | 295.780S. 203 8 c .
6 c oHod 2,6-Dimethylquinoline 13.416°100.66 | 461.627539.44 27 4 8 15
i 0.00273753.3 | 290.7800. 203 8 c
57 c HN Carbaml 9.3467107.62 | 525.767630.86 M 4 8 10, 15
129 7.3399.13 518.07625.2 18 6 8
s8 R Dighenylanine 0.003555.48 | 330.7670. 69 8 c
2 60.0072.26 | S51.-558. e 16 5
0.1337101.33 381.457575.15 10 @ Stull, D.R. c
59 €yl gH Acridine 0.65x10¢1.070* 281.117323.15 un 2 NcBachem, D.M., et al, A 10
. .. 402.67619. ! 10 4@ Stull, D.R. c 10,15
) Cyaty H-ethyldiphenyl amine 0.131202.33 | 376.77555.2 10 a stull, D.R. c & 10,
6 C M N-Ethylcarbazol 0.0024770.0147 | 347.817373.80 7 a2 van De fostyne,C.,et [al, A, Gas-saturation
62 €, #-sthyldiphenylagine 0.0017583.05 | 310.7670. 73 8 Eng. Sci. Data Unit
63 CrzHEe 7| T0C00I°492.57 | 320.7670. n 8 Bng. Sci. Data Unit
: 0.1337101.33 | 391.57573.2 10 a Studl, D.R.
6 LA N-tethyldiphenylantline | 0.0017523.62 | 310.7670. 3 8 £ng. Sci. Data tnit

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

A=

reference,
€ = calculated val

expe’. Imental data
e
Ebull. » Ebulliometric

uegd frow a regressed correlation based on
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daka by the (s} of the ref
8 = exparinental data collected from literature by the author(s) of the
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Table 7. Vapor pressure data on nitrogen compounds-II

Yoo Formula Name Vapor Pressure | Temperature Number of Year pata Types®, Methods.
) Range, kpa 2 Rarge, K Dat]a Points | Reference Authors Published of Measurement

1 CLH Ny Pyrazine 12,75575673.0 | 330.7620. 59 8 fng. Sci. Data Unit 1978 c
2 ChHygNy Piperazine 0.16574553.3 270.7655. 61 8 fng. Sci. Data Unit 1978 c
3 CeliN, 2-Methylpyrazine 2,39274777.6 310.7630. 65 8 Eng. Sci. Data tnit 1978 c
4 Csli Ny 1-Methylpiperazine 0.001~4550.0 230.7630. i i 8 Eng. Sci. Data Unit 1978 c
s Ceigly 1,3-Diamincbenzene 0.01271587.7 340,720 77 8 Eng. Sci. Data Unit 1978 c
6 C gy 1,3-Phenylenediamine. 0.1337101.33 373.07558.7 10 41 stull, D.R. 1947 c
7 CeHgNy Phenylhydrazine 0.1337101.33 345.7491.4 10 41 stull, D.R. 1947 o

.«137712.00 373.7465. 69 villiams, G.E., et al. | 1942 . Isoteniscopic
8 CgHyaNy cis-2,5-Dimethylpiperazine 0.10373000.0 290.7635. o 8 Eng. Sci. Data Unit 1978 c
9 GH)N, | 4-Pmino-2,6-dimethylpyridine | 20.251~3820.7 | 460.~745. 58 8 fng. Sci. Data Unit 1978 c
10 CyHyoN, 2,4-Diamirotoluene 0.09171440.6 375.~720. 70 8 Eng. Sci. Data Unit 1978 c
1 CgHygNy Tetramethyl pi perazine 0.00172488.2 295.7645. ral 8 fng. Sci. Data Unit 1978 c

0.1337101.33 296.97456.7 10 41 stull, D.R. - 1947 c
12 CoiyNy | 1-Phenylpiperazine 0.001-561.33 300.7655. 72 8 Eng. Sci. Data Unit 1978 c
13 Cyatigy | Phenazine 0.48x10 *6.23x10 281117323, 15 12 29 NcEachern, D.M., et al. | 1975 A (solid)
14 CoHiNy | Azobenzene 8.1337101.33 376.77566.2 o 41 stull, D.R. 1947 c
15 CyafiygNy | Di-(4-aminophenyl)-methane 2.0017325.17 | 375.7720. 70 8 ing. Sci. Data Unit 1978 c
16 C4HHO Isoxazole 9.00173741.8 | 195.~550. 12 8 Eng. Sci. Data Unit 1978 c
17 C3HANO Oxazole 0.00173629.1 180,510, 67 8 Eng. Sci. Data Unit 1978 c
18 CgHNO, | 2-Nitrophenol 9.133°101.33 322.57487.7 10 a stull, D.R. 1947 c

a
1 kPa = 7,50062 torr (mm H3)
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.

C = calculated values from a regressed correlation based on experimental

data.
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Sable 8. Vepor pressure dats on cxygen compovnds-I
No. Pomula Rame Vapr Prmn “Temperature Nuwber of Year Types and Citingl
Rarge, kfa® Rarge, K Data Roints Mambers Published | Method of Measurement] the Seme Data
1 cHo Euran 31,16270.11 | 275.7027334.580 13 4 | sowlik, 7., et al. 1973 B
0.082-5500. | 193.157480.25 27 14 | Kudchadckar, A.P., et al.| 1978 B
627,475012.5 | 36650748 2 51 | Kobe, K.A., et al. 1956 A, static
2 CHs0 | Cyclobutanone 0.26775.760 | 249.097298.39 n N Boublik, T., et al. 1973 8 15
3 G Hed Tetrahydrofuran 19.527270.11 m.mrm.eso 15 4 Boublik, T., et al. 1973 B 15
1.954751%0. 5 25 14 | Kadchadcker, A.P., et al.] 197 c
434,475053.8 2 51 | Kabe, K.A., et al, 1956 A, Static
4 Cs 0 2-Methyl furen 26.137283.98 5 24 | fon, C., ot al. ¥ A, Isoteni; 15
358,574722.9 2 S1 | Kobe, K.A., et al 2956 A, Static
s CsH Cyclopentanone 0.30771.600 4 : Bowilk, T., ot al. 1973 15
6 CsHa 0 2-Methylbetrahyirofuran | 634.373557.8 20 S1 | Kobe, K.A., et al. 1956 A, Static
7 CeHeo Phero) 1.3337195,98 21 2 TCHP 1978 ¢
7.6057101.33 6 4 Boublik, T., et al, 1973 3 5
0.003737102.27 33 6 Coal Tar Res. Ass. 1965 8 10
0.0104°6130, 20 11 { Kudchadker, A.P.. etal. [ 1977 c
006676, 666 ” 16 Tionermans, J, 1965 B
0.937593751 8| Jaes, c. 1978 ¢
0.13376078 19 a | stdl, 1947 c 10
8 CH,0 | cyclohexanone 12.7257131.422 16 31 | Heyer, s.p., et al, 1973 Ay Boulliometric 15
0.1337101.33 10 4 | stull, D.R 1947 ¢
3 CiH1D Cyclobexanol 0.1337101,33 30 4 Stul}, D.R. 1947 c
7.84399.192 16 15 | Shuzs, O. 1976 B —
10 Cilno . 0.1337101,33 20. ‘4L —{-Stully DiRs i <
1T LT BeNIO I A Jediy Vi a2y 495,95 541,85 7 b v 1965 B
0.133'101. 369.15522.35 10 4a | seal, Dk 1947 c 15, 17
12 cmo Methoxybenzene (Anfsole) | 64287767, 6.457412.52 6 16 y 3 2965 B
13 CHEO Benzyl alcoho) 0.133-57.631 334.057463.65 19 16 | Tiosermans, J, 1965 B 15
I crao 2-#tydroxytoluene 1.3337199.98 | 350.107492.06 27 2 TRCHP 1978 3
(2-Cresol) 10.117201.33 | 393.37°464.10 5 4 Bowlik, 7., et al. 1973 8 10, 15
0.00267-104.98 | 273.157465.51 26 6 Coal Tar. Res. Ass. 1965 [
0.0074795020, | 283.27697.65 28 12 | Kudchadker, A.P. et al, 1978 c
0.1336.667 | 309.757383,45 ] 16 | Timmencans, J. 1965 B
0.1337201.33 | 311.357463.95 10 41 {stul, D.R. 1947 c 10
15 cHp 3-Hydroxytoluane 1.3337299.98 | 360.907503.17 27 2 ™ 2578 c
20.2798,93 | 422.65°474.35 12 4 muk, T., et al. 1973 B 10, 15
0.002137105.53 | 273.15476.93 2% 6 Coal Tar Pes. Mes. 1965 B
0.007479~4560. | 283.27705.85 29 12 | Kedcsdhers Apoy et sl | 17 c
4.11971124.29 | 388.12°% 15 2 Hasir, p., et al. 1980 A, Static
0, . 325.157475.95 10 41 {stal, DR 1347 c 10
16 cBo 4-tydroxytol uene 1.3337199.98 | 361.457502.78. 27 2 TRCH' 1978 c
(4Cresod) 8.857101.33 [ 401.207475.03 3 4 Boublik, T., et al. 1973 B 10, 15
0.00147-204.13 | 273.157476.14 24 6 Coal Tar Res. Ass. 2965 8
0.00322275150 | 283.27704.65 29 12 | Kndchadker, A, P., et al.| 1978 c
0.13376.667 | 328.85"394.45 50 16 | Timsemmans, J. 1965 8, Static
0,133101.33 | 326.15474.95 10 4 stal, .. 1947 ¢ 10
17 Cwls0 Cowsarone 0.0107°0.1640 |273.157313.15 7 6 Coal Tar Res. As$. 1965 8
18 co0o Acetoghenone 1.37373.253  {352.657370.85 3 16 y . 1965 B
0.1337101.33  |310.257475.55 10 o |sea, pe 1947 c 10
19 H, 0 2-£thylphenal 1.3337200.33 | 359.157480.65 1 4 Bowlik, 1., et al. 1973 8 B
0.1337101,33 | 319.357480.65 10 41 |stull, DA 1947 < 10
0.003357141. 0300 278.13°491.197 28 15 ]shum, O 1976 8
20 c i o 3-Ethylphenol 1.333710L.33 | 370.357491.38 13 N Boublik, 1., et ab, 1973 8 6
M 0.133101.33  {333.157487.15 10 Q@ [stal, DR. 1947 c 19
0.000947-1.33, 414} 278. 11502, 742 27 15 |shum, o. 1976 B
2 CRY 4-Ethylphenol 1.3337101.33 | 3%4.157491.35 19 4 saublik, 1., et al. 1973 B 6
e 0.000490~133, 416 278.157502. 297 26 15 !shum, 0. 1976 8
U.l133 lul.3s 332483 432415 20 a1 Stull, DR et Lo 1u
2 cH,0 2, 3-Dimethylphanol 1.333199.98  [369.687519.55 27 2 TP 1978 c
oo 1-3337105.40  ]357.150°491. 617 41 4 | Boublik, T., et al T < WO N
— 4 -1 031449003 T 2082722095 2y 1 Kudchadker, AlP., et al., 1978 S
o.m-m.as 329.17491.15 10 2 Jsea, pore 1947 ¢ 10
29 58 [Andon, RuJ.l., et al, 1960 A, Ebulljometric 6, 15
2 CyH1e0 2, 4-Dimethylphenol 1.333199,93 27 2 TR 1978 c
£..00190°4400. 29 13 |Kadchadker, AP., etal. | 1978 ¢
0.133°101.33 10 4l ]scull, DR 1947 c 10
0.003047104.93 30 5§ |andon, R.d.L., o al. 1960 A, Boulliometric 4, 6, 10, 1
24.34-5005..28 18 73 uueon. G.M., et al. 1981 A, Static
24 € 4,0 2,5-Dimethyl phenol 1,3337199.98 27 2 1978 c
. 0.000338-4900. 29 13 maadm, AP, etal, | 197 c
0.133201.33 |32 10 4 |stall, DR 1947 c 10
0.000607102.67 zaz.ss-m.g: ;3 58 fandon, R.J.L., et al. 1960 A, Boulliogetric 4, 6,15
c 4,0 2,6-Dimathyl phenol 1.333'199 9& 353.867503. 2 T 1978
» e by 0.00267 278.27701.05 29 13 Kudchadker, A.P., et al. 197
0. oazaa-m 738 27790747668 29 58 [andon, R.J.L., et al, 1960 A, Bbulliometric 4,6, 15
26 CH,.0 3,4-Dimethyl phenol 1.3337199.98 | 380.657529. 32 27 2 THCHP 1978 c
. 0.00015575000. { 278.2°729.95 29 13 [Rudchedker, A.P., et al. | 1978 [
101,33 | 339.357496.35 10 a |stul, DR, 1947 c 19
: 6.0002937106. 372} 283.047502.05 30 S8 {andon, RJ.L., et al, 1960 A, Bulliometric 4 6 15
27 cH 0 3,5-Dimethyl phenol 1.333199,98  |376,557523.67 27 2 THCHP 1978 [
e 0,00024273600, | 278.2°715.65 28 13 [Kkudchadker, A.P., et al. 1978 [
0.133°101.33 | 335.15"40.65 10 4 {swn), o iogy P 10
0.000447100 5TH 267+ FL QAL an 58 y RaJuLa, ot al, 1960 A, EDulliometric 4 0, 1>
28 C,E 0 S-Indanol 0.1337201.33 | 393.657524.15 19 6 Coal Tar Res. Ass. 1965 3 .
29 clullo anisole 0.133"201,33 | 302.857460.25 10 a4 {seull, DoR. 1947 ¢
30 Ci0 3-gthylanisole 0,1337101.33 | 306.857469.65 10 41 {stul], D.R. 1947 c
1 cllo 4-Ethylanisole 0.1337101.33 | 306.65"469.65 10 a fseal, o 1947 ¢
» |l 3-Mathyl-5-athylphenol . | 1,3337101.33 657506, 15 19 4 |Bowiik, T., et al, 1973 B 6, 15
3 clulo 2-Isopeopylphanol 1.3337201.33 | 369.857487.65 13 4 Bowblik, T., et al. 1973 8 10, 15
d 0.1337200.33 [ 329.757487.65 10 a1 lsedi, Doe. 1947 c
AT e el e R R - O B
clulio 4-Isopro] 1. . . . , Tor et al. 3
» sthie prop ,133°101.33 ug.g_ggle.ﬁ ig a |stull, DR, 194; [ 1
€8, ,0 3-Phenyl-1-pcopanol 0,1337201.33 |34 A 4 lstull, D.R. 194 c
;3.‘5 c::‘,:o 2-pr 'Mml 1,3337100.33 | 377.457494.65 1 4 Bowblik, T., et al. 1973 B 15
38 CH,.0 4-Propyl ghenol 3,333101.33  |392.157507.65 18 4 |sowslik, T., et al. 1973 8 1
39 ClHEL0 2,3,5-Tcimethyl phenol 26.547°133.34 |459.632520.212 | 17 4 |Bowblik, T,, et al. 1973 B 15
0 c'y (] L-siydroxynaphthalene 1,3337102.33 ] 414.65"555.65 19 4 Bowblik, T., et al. 1973 B
i 0,1337101,33 | 367.157858.65 ig 4 Jstull, D.R. 1947 < 6 15
0 2-#ydroxynaghthalene 33 4 Sowblik, T., et al. 973 B
4 16é X a  [stan, b 17 ¢ 5 15
© €, ¢h0 4-Taobutylpbeol 4L |stul, D.R. K
o 2-sec-Butylphenol 17 4 BoubliX, T., et al. 1973 8
b G oo ;g 41 |stull, D.R. 1132 c 113
A 0 4-sec-Butylphenol 41 Stull, D.R. c
© é? 80 | 2-terc-Butylphenol e 4 |owticn, e 1m B .
a  {seal, 194 c
46 | GoB 0 [ d-terc-Butylphwnol n 4 arsi g -r., et al, 1973 ®
7 | G0 | 3.5-Dtethylphencl 1.333101.33 | 387.65521.15 19 el oty b4 ¢ 1
. . . . . 8o .
® 1yl 4£(,1,3, 3 Totrmothyl)- | 8.707°103.87 | 4T2.ATS60.T7 9 P Foors Tl iy m s b
49 B 2-tert-Butyl-4-cresol 0.1337101.33 | 343,157505.75 10
O lamd | St | oo |Wriesmas | 10 R Pt o ¢ i
s M0 enylphenol 1.3337101.33 | 435.057548.15 1 4 8owblik, 2., et al. 1973 B 3
0.2337101,33 | 373.157548.28 10 M BEUL, D, 1387 < 3, 15
52 € 1ityy0 | 4-Phenylphencl 1,3337101.33 | 450,15°581.15 19 by T, et al. 1973 4
0.1337101.33 | 449.357581.15 10 o |sou, 1947 H 315
53 | €,#,0 | Fhenylether 83.2°684. 523.157643.15 13 17 |vargaftik, N.B. 975 B
54 Cathy 40 szmmq-qum- 0,1337101.33 [ 349.45520.95 0 a  [sedy, 1947 ¢
o)
5 [N 4-tart-dutyl-2, S-¥ylenol | 0.1331201.33 3575 0. a sl o 1947 ¢
| 0| Cronsnziexn 0.133201.33 | 47.15512.95 10 a s’ o freid <
57 €H,0 Eatartamuityl-d ddtylennl [ 0.2377107.33 | 343.457509.65 10 a Gtwll, DoR. 1947 ‘e
5 Cyaliyd | E-terv-Butyl-3,-Xylencl § 0.1337101.33 | 357.057522.65 10 a4 |seail o Toa1 e
E yath 2,4-Di impropyl phenol 1.3337101.33 | 395.157528.15 19 " Bowlik, T., ot al. 1973 8
€0 Cralingd etiylphenol 0.813-18.765 | 442.357523.45 29 1 Bowlik, T, et al, 973 8
& C1aBy@ | 4-fhenylethylpbenol 0.560713.186 | 447.557523.65 23 H Bouslik, ., ot al, 1873 3

a
lkh-hm:ﬂt (o ) o

A - by the
8 = Exparimental data collactad from umatuu by th- author{s) of the

C = Calculated values fros a
data.

reference.

lati

based on
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4. Results and Discussion

the same pata

Reference Citing

The most reliable vapor pressure data points were
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

Measurement ?|

Data Types and

Methog ot

The coeflicients 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
1 _name, vapor pressure range (kPa) and temperature range (K}
mmoavsnonvanddnms 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

yiclded the listed cocfficients.
As indicated in the tables, there are many cases where

Number

Reference

‘S .

5 § % %g S gé’gg g g:‘; g g g g gg more than 100 data points were employed for fitting into a
"3 Cox equation for one compound. The average value of AAD
: for benzene and its derivatives is 0.37% which is excellent.
e 3 The corresponding value for sulfur and nitrogen compounds
alas 8 8% 3% 23 “:_a;, g is 0.39% and 0.45%, respectively. This value is higher for
¥ pdedddcadadd S dad the other classes of compounds, probably due to the poor

g gﬁ ra g .:: 3 é c: 3 o SE u: g 2 é € quality of the vapor pressure data employed for fitting.
§§§§§§ E%'fg?%g-;ﬁ 53 gg The Cox equation can be used to fit a wide range of
HARANAERRAISSRELS 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

table covered the temperature range from 263.74 to 377 K;

TABLE 9. Vapor Pressure Data on sore Oxygen Compounds ~ II

[]
K while the kb table covered 368.15-543.15 K. The k-E table
Ef <ogagaTeagan aa o presented the vapor pressures of benzene (in 1b in.~2) in the
3 ] temperature range from 10-220 °F.? The vapor pressures in.
LunyuLEnnegeLnnn the k table were represented by an Antoine equation. Those
[ WWOWWrH-O M rd SOHUN M . . .
5% daddddidddiggsang 3 1{1thekbtablewererepresentedbyamodlﬁedAntomeequa--
Eg. Prppmnminninninenme § tion.
L4 L8R 8NRELKRYLRRgRLaR e & : X
59| dandddddsdigrudna is & A consistent set of vapor pressures for benzene was re-
TNOMNOW IR M )
NARSRSNSIIRARTTANR %{f 5 ported by Ambrose et al.>*35 and was fitted to a Chebyshev
2o mmmmmdmmmmmgkmggzg ‘gé g polynomiai.® However, it is not convenient to obtain dP/dT
ﬁiﬂé 5;;;;;’5;;;;::::§5 E; ] from the Chebyshev polynomial vapor pressure equation for
. - o~ L= . . . .
&g gggggggg‘gggggggtgs@ By é calculating enthalpy of vaporization (AH,) using the Cla- -
HEEEEEEEEEEEER LR °% §  peyronequation
g |erernerdesdendonngn T8 3 Based upon the Cox equation, the values of dP /dT and
> & g g — [d(In P)/d(1/T)] may be obtained as follows’:
=1 T -
2o o o P ?
- e I+ £ 1 i
8 8 3 . 3. - 2303P[—+(1—-———)(2303B+46060T)]
§858 23 5 ¥
F $§§§;§§§ . of Faf s 32 . Xexp[2.303(4 + BT + CT?)],
1 £ 0 3 P
F2886%% 5 gif aed | g 85§ and
E45%873 T S48 X8R | 0 ma @
338383% 5 388 33 EEERE _dinP)
g gggg d(1/T)
3 |45 s s goo 838 8 gRds —2303|D + (1 22303877 | 1.606cT)
E |2 2 ¢ S Sss ziax AR T
& |22 £ £ &% 5% wux " 8‘8“'733 ;
SSd & 8 S S0G 63O § \f?ﬁ? Xexp[2.303(A+BT+CT2)],
. M
€ |ue s e ere 0T w a ° where the quantities 4, B, C, and D are known from the Cox
equation.
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TABLE 10.Coefficients of vapor pressure equation and the calculated vapor pressures
at 400 K for benzen2 and its derivatives

-] - (A + BT +-CcT2)? Calculated
T D/;r) x 10 7 Temperature Vapor Pressure Aap® Number Data Reference Numbers
No. Name A B x 10 Cx 10 D Vapor Pressure Range, K kPa % of Data :
Range, kPa at 400.0 K
1 Benzene 1.832632| ~6.72598 | 6.38324 353.214 | 5.13 ~ 4924.0 | 280.07562.6 352.73 - 0.171 131 8, 17, 24, 35, 55
2 Toluene 3.837122| -6.48791 | 5.91293 383.737 | 0.119 ~ 4016.3 | 245.07590.0 157.35 0.133 120 8, 52, 5, 60
3 Styrene ).886470| -8.14267 | 7.57896 418.675 | 0,288 ~ 100,51 | 281.35%417.92 60,424 0.854 21 6
4 Ethylbenzene 7.859833| -6.85948 | 5.94439 409.229 | 0.0204 ~ 3507.0 | 243,27615.0 78.549 0.424 127 8, 17, %
5 2-Methyltoluene 3.855257{ -6.48662 | 5.53883 417.496 | 0.0324 ~ 3808.0 | 253,27631.64 62,263 0.347 127 8, 17, 56
6 3-Methyltoluene 7.858941 -6.73249 | 5.87438 412,135 | 0.0169 ~ 3650.0 | 243,27619.2 72.326 -0.513 156 6, 8, 17, 56
7 4-Methyltoluene ).847730| -6.39489 | 5.59034 411.503 | 0.74 ~ 3617.0 |290.07618.2 73.728° 0.103 112 8, 17,56
8 2-Methylstyrene ),890379{ -7.17666 | 5.97058 443.504 | 0.387 ~ 17.70 | 305.167385.5 28.979 0,145 9 4
9 3-Methylstyrene 0.885861| ~7.19653 | 6.75359 442,985 | 0.687 ~ 99.725 | 314.937442.15 28.811 0.774 27 4
10 4-Methylstyrene 3,875061{ ~7.08160 | 7.33467 443.748 | 0.133 ~ 99,725 |289.157443.15 27.919 0.733 3 4, 41
11 n-Propylbenzene 7.891023| -6.89092 | 5.79948 432,321 | 0.133 ~ 3078.1 | 280.07635.0 40.890 0,128 91 4, 8
12 Isopropylbenzene 2,877964{ -7.23971 | 6.06942 425,438 | 0.057 ~ 3166.0 |264.95°630.0 49,827 0.382 . 127 6, 8, 16
13 1-Methyl-2—~ethylbenzene ).863837| -6.34917 | 5.19164 438,357 | 0.141 ~ 3206.6 |285,0645.0 31109 0.077¢: 93 4, 8
14 1-Methyl-3-ethylbenzane 3.861399| -6.30303 | 5.19848 434.538 | 0.118 ~ 3065.4 |280.07635.0 38,056 0,122 92 4, 8
| VIR DRSS TEE ) N2 WD RTins e nw | owmm | R |
+2,3~Tr imethylbenzene . . . 14963 . .116 ~ 3283.3 |290.07660.0 24,677 .
17 1,2,4-Trimethyl benzene 7.846724| -5.41424 | 4.22211 442,537 | 0.00886~3076.9 |253.07645.0 30,109 0.866 108 6, 8, 10
18 1,3,5-Tr imethylbenzese ).872945] -6.55508 | 5.47586 437.769 | 0.00938%3046.47 | 253.07635,0 33,219 0.964 117 6, 8, 10
19 n-Butylbenzene 7.889482| -7.01177 | 5.65027 456.368 | 0.1120~ 2870.90 | 295.07660.0 19.971 0.557 102 4, 8, &
20 Isobutylbenzene 2.870338| -6.75481 | 5.59009 445.940. | 0.105 ~ 2775.0 | 285.07645.0 27.781 0.0507 93 4, 8
21 sec-Butylbenzene 7.870844{ ~6.72060 | 5.526%8 446.499 | 0.101 ~ 2733.7 |285.07645,0 27.275 0.0691 | 93 4,8
22 tert-Butylbenzene 2.881530| -7.21114 | 6.01764 442,319 | 0.119 ~ 2591.4 |285.07635.0 30,782 0.0656 | 90 4, 8
23 1-Methyl-2-propylbenzene 7,887506| —6.92975 | 5.60140 458,002 | 0.106 ~ 2827.0 |295,0660.0 19.014 0.0447 | 74 8
24 1-Methyl-3-propylbenzene 2.817457| —6.56228 | 5.30555 455.038 | 0.124 ~ 2670.8 |{295,07650.0 25,427 0,131 99 2, 8
25 1-Methyl-4-propylbenzene 7.882883| -6.86216 | 5.57573 456,497 | 0.118 =~ 2705.5 | 295,07655.0 20.032 0.0612 100 2, 8
26 1-Methyl-2-isopropyloenzene  [).877779| -6.88555 | 5.61774 451.343 | 0,112 ~ 2835.9 {290,07655.0 23.648 0,150 109 2, 4, 8
27 1-Methyl-3~isopropyloenzene |0.875856| -6.90589 | 5.71011 448.380 | 0.131 ~ 2652.8 [290.07645.0 25,822 0.274 107 2, 4,8
28 s 1-Methyl-4-isopropyloenzene [0.875129| -6.86627 | 5.61507 450.311 | 0.121 ~ 2694.2 ||290.07650.0 24.504 0.124 107 2, 4, 8
29 1,2-Diethylbenzene 7.885449| -6.81892 | 5.48568 456.641 | 0.112 ~ 2901.5 |295.07660.0 13,736 0.0892 94 4, 8
gg i, z:gie:hhyigzene o.ggs’zu -6.?4132 5.62739 454.362 | 0.119 ~ 2716.8 |294.857650.0 20.954 0.603 ;gz 2. g.,4-
,4-Diethylbenzene 0.893772| -7.133 5.76066 456.809 | 0.107 ~ 2708.6 | 295.07655.0 18.631 0.337 '
32 1,2-Dimethyl-3-ethyldenzene }0,868962| -5.88268 | 4.49402 467.211 | 0.139 ~ 2956.5 |305.07675.0 11.215 0.234 102 2, 8
kX] 1,2-Dimethyl-4-ethyloenzene  |0.888166| -6.72722 | 5.37774 462.948 | 0.114 ~ 2858.4 | 300.07665.0 15.130 0.0639 101 2,8
34 1,3-Dimethyl-2-ethyloenzene  |0.891249| -6.82799 | 5.40578 463.219 | 0.112 ~ 2964.6 ||330.0670.0 15.037 0.101 102 2, 8
35 1,3-Dimethyl-4-ethylsenzene  |0.870425| -6.11874 | 4.78949 461.691 | 0.130 ~ 2852.5 (|300.07665.0 15.938 0.227 101 2, 8
36 1,3-Dimethyl-5-ethyloenzene  |0.892544| -7.08768 | 5.82215 456.921 | 0.17 ~ 2633.7 [|295.07650.0 1,450 0.0751 99 2, 8
3; i,g—gxg?zl—z-:tm:epzene g.gggﬁgi i.%ggg :.gggﬁ 453.129 0.101 ~ 3381.6 |295.07680,0 17.850 o.osgg igi g, g
1243, 4-Tetranehyl benzene . . . 478.255 | 0,111 ~ 2970.1 [i310.07690.0 10.058 0.098 '
39 1,2,3,5-Tetramethylbenzene 0.891876} -6.64575 | 5.21861 471,208 | 0.106 = 2850,3 |i305.07675.0 12.407 0.0721 102 2, 8
40 1,2,4,5-Tetranethylbenzene 0.884259 | —6.36677 | 4.97446 470.032 | 1.333 ~ 2913.0 |({346.757675.0 12.868 0.119 92 2, 8
41 sec-Amylbenzene 9.897853| -6.86006 | 7.72031 451.128 | 0.133 ~ 101,33 |/300.957451.15 13,585 0.627 10 41
42 3-Ethyl-1-isoproovlbenzene 0.859693 | —6.82452 | 7.58198 465.962 | 0.133 ~ 101.33 {l301.457446.15 11.582 0,370 10 41
;2 gisfg{l;;;izgmpylbanmne -;.gg:g: —gl.ig;g_z’ 3.313642 468.985 | 0.133 ~ 101.33 gg:.ggwsa.ig 31.21.1;37 0.500 ig 41
»S-Die uene b =1, 83657 472,018 .| 0.133 ~ 101.33 .957472. . 355 0.617 41
45 1,2,4-Tr imethyl-5-ethylbenzene|),782663 | ~5.94151 |18.3976 464.965 | 1.467 ~ 9.466 ||360.457405.25 © 7.6514 2.75 11 4
46 1,3,5-Trimethyl-2-etaylbenzene|).917293 | -6.86816 | 4.53769 483.486 | 1.573 ~ 101.33 |[[361.657483.35 8.3653 1.05 13 4
47 1,2-Di isopropylbenzene " 10.869528 | -6.853% | 7.42464 482.090 | 0.133 ~ 101,33 |(B13.157482.15 8.7959 0.437 10 41
48 1,3-Diisopropylbenzene 7.867688 | ~7.14442 | 8.11668 475,120 | 0.133 ~ 101,33 {[07.857475,15 10,930 0.302 10 41
49 1,4-Diisopropylbenzene 7.900726 | -6.87306 | 5.22622 483.33 6.753 ~ 104.63 [393.417484.73 8.6840 0.115 7 4
50 1,2,4-Triethylbenzens 0.881965| ~7.59082 | 8.58854 491.389 | 0.133 ~ 101.33 {P19.157491.15 6,5820 0.751 10 41
51 - 1,3,4-Triethylbenzens 0.879248{ -6.92921 | 7.78309 490.542 | 0.133 ~ 101,33 |P21.057490.65 6.3034 0.664 10 41
52 Hexamethylbenzene 1.00973 | -5,04725 |-6.30130 571.163 | 0.0002870.0144 |[P03.107343,02 0.6701 0.533 9 48
1
a .
P in atm (1.01325 bar or 10{.32 kPa)}; K in T,
bm = absolute average deviation = LlCalcualated value-experimental value [/experimental value

<

number of data points

400 K oustside the temperature range of the data used in evaluating the coef-
ficient of the vapor pressure equation,

psol
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TABLE 11.Coefficients of vapor pressure equation and the calculated vapor pressure
at 400 K for naphthalene anl its derivatives

(A + BT + CT2)™ Temperature Calculated Number Data Reference
logyg P = (1 - D/T) x 10 ) Range, K Vapor Pressur M;ADb of Data Number
No. Name P 7 Vapor Pressure kPa % Points

A B x 10 Cx 10 D Rarge, KPa at 400.0 K
1 Naphthalene 0.832267 -4.41855 2.89627 | 490,988 0.5253 ~ 4045.4 | 340.15°751.65 7.2571 O.éIS 86 4, 6
2 1-—Methy1naphthalene 0.863323 -5.26355 3.75850 |517.727 0.001767415436 278.857593.38 3.0627 0.366 93 2, 6, 53
3 2-Methylnaphthalene 0.879050 ~5.85793 4.19253 | 514.242 1.333007735.96 378.007529. 32 3.4264 0.195 89 2, 4, 6, 53
4 1-Ethylnaphthalene 0.923623 -6.97505 5.07450 | 531.480 1.332007199.98 393.157565.45 1.8090 0.0358 27 2
5 2-gthylnaphthalene 0.871612 -5.23140 3.70623 |531.189 0.00153~199.98 286.207565.05 1.8964 0,932 34 2, 28
6 1,2-Dimethylnaphthalene 0.950015 ~6.99660 4.5255 |539.430 1.333007206.66 402, 35%541.75 1.1990°¢ 0.113 23 2
7 1,3-Dimethylnaphthalene 1.72680 -7.87991 | —42.8535 | 540.353 1.33300"103-‘99 400.007541.00 1.3768 1.68 13 2
8 1, 4-Dimethylnaphthalene 1.97594 -8.55425 | -59.4189 (544.362 1. 33300"103#99 397.007544.00 1.8453 2.27 13 2
9 1,8-Dimethylnaphthalene 0.951477 -8.49048 2.61743 | 576.908 0.0148 ~ 1,8032 | 328.15™313.15 1.0306 1.39 20 38
10 2, 3-Dimethylnaphthalene 1.09999 ~10,2378 | -11.3931 ;631.969 0.01400~1.8534 333.157108.15 1.3707 3.92 16 38
11 2,6-Dimethylnaphthalene 1.14901 ~11.9220 } -17.3468 }687.081 0.05363.4419 328.157118.15 1.6799 5.60 15 38
12 2, 7-Dimethylnaphthalene 1.11518 -10.6526 | -13.2234 (632.459 0.0198771.5037 333.157398.15 1.8228°¢ 5.87 15 38
13 1-n~Propylnaphthalene 1.01439 -7.21205 | 0.0344076} 546.126 1.33300~101.33 403.157545.95 1.1476°¢ 0.525 10 2
14 2-n-Propylnaphthalene 1.02538 ~7.12594 | -0.699309{546.808 1.333007101.33 404.157546.65 1.0928°¢ 0.357 10 2
15 1-Isopropylnaphthalene 0.946045 -6,97957 4.44862 |540.864 1.333007199.98 402.457575.15 1,2000°¢ 0.255 27 2
16 2-Isopropylnaghthalene 0.951658 ~7.02612 3.90232 {541.304 1.33300~199.098 401.657577.15 1.2452°€ 0.307 27 2
17 1,3,5-Trimrethylnaphthalene | 1.01709 -6.95334 | 0.567876 |557.950 1.33300~101.]33 415.15%557.65 0.623%° 0.846 8 2
18 1,3,7-Trimethylnaphthalene | 1.03964 ~7.09533 | -1.37129 |553.629 1.33300"101.33 409,157553.15 0.84060¢ 0.389 7 2
19 1,4,5-Trimethylnaghthalene | 0.998467 -7.03095 1.71081 |558.187 1.33300™101.133 415.157558.15 0.64463° 1. :{0 7 2
20 1l=n-Butylnaphthalene 1.10895 ~7.77663 | -4.60035 [563.025 1.333007106./66 412.857565.95 0.70084¢ 1.28 23 2
21, 2-n-Butylnaphthalene 0.971423 -6.86834 3.12397 |561.352 1.333007106./66 418.157564.15 0.56340¢ 0.848 28 2
22 1-tert-Butylnaphthalene 0.916603 -4.48364 | -0.616268]551.533 1.333007106.66 407.157554.15 0.96225¢ 0.643 23 2
23 2-tert-Butylnaphthalene 0.930573 -5.27602 0.144968{553.378 1. 33300"106._(66 407.157556. 15 0.96730% 0.665 23 2

. {

a
P in atm (1.01325 bar or 101.325 kPa); T in K.

ARD = absolute average deviation = ¥ lcalculated value-experimental valuel/experimental value
number of data pointé

400 K outside the temperature range of the data used in evaluatirg the
coefficients of the vapor pressure equation.
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Table 12. Coefficients of vapor pressure equation and the calculated
vapor pressure at HB0(C K for saturated ring-compounds
log,, P = (1 - D/T) il j
o] -39 = - X

No. Name L R B Vapor Pressuréd Temperature AADD Number of Reference Pressure

A Bx 10 cx 10 D Range, kPa Range, K % Data Points | Number kPa at 400 K
1 Cyclopropane 0.764677 | -6.98761 1 9,83198 | 240,301 1.333-5579.5 171.85~398.3 0,188 65 i 2, 4, 54 5734.5
2 Cyclobutane 0.887736 [ =15.1134 | 24,6051 | 285.734 0.133-199,98 | 181.15-305.66 4.770 62 : 2, 4, 41, 70 2307.9
3 Methylcyelobutane 0.861895 | -10.8963 | 10,8762 | 278.061 0.133-101.33 177.15-277.65 . 021 10 : 41 1657.7
4 Cyclopentane 0.818603 | -7.52365 { 8.273% {322.386 0.043-4039.0 193.20-503.20 0.574 85 H 4, 15, 17, 50 745.63
5 Cyclohexane 0.881199 | -9.58655 | 9.72305 1353.663 | 0.133-4074.8 227.85-553.64 0. 877 140 ;2,‘*,5,17,“,‘46,47,50 336.61
6 Methylcyclopentane 0.872156 | -9.88091 | 10,8367 | 344,830 | 0.0019-2924.0 183,15-5:3,15 0,848 60 i 2, 17 419.03
7 Cycloheptane 0.865524 | -8.19621 | 7.88065 {391,896 1.33-270.11 284.35-432.17 0.396 42 1 2, 4 125.64
8 Ethylcyclopentane 0,839111 | «T. 11414 | 6,79653 |376.588 1.333-3143.0 273.24-563,15 2.151 77 2, 4, 17 188.49
9 1, 1=Dimethyleyclorentane 0.883976 | -10.8001 | 12,4624 {361.619 | 0.026-561.37 213.15-433,15 1.522 70 2, 4, 17 272.69
10 | 1,cis-2-Dimethyleyclopentane 0.888150 | -8.36884 | 6,19165 |372.619 4,00~199.98 291.15~398.35 1,631 45 2, 4 205.6
11 1,trans-2-Dimethylcyclopentane | 0.849992 | -8.27119 | 8.67505 | 365.020 1.333-199,98 264, 15-340.25 0. 044 45 2, 4 253, 25°
12 1,eis-3-Dimethyleyelopentane 0.835365 | -8.23938] 10.1173 |364.284 | 1.333-199.98 263.15-389.15 1. 40 45 2, 4 263.71°
13 t,trans-3-Dimethylcyclopentane | 0,863033 | -8.40761 | 7.45113 | 364.572 1.333~199.98 263.15-390.15 1.399 Lé 2, 4 249, 84°
14 Methylcyclohexane 0,862568 | -8.71426 | 8.69685 |373.957 | 0.0036-3116.0 203.20-563.20 0,682 115 2, 4, 6, 17 198,91
15 Ethyleyclohexane 0,877363 | ~8.63498{ 8.47613 {404.971 | 0.033-310.80 243,20-453,20 0.394 57 2, 71, 1 88.698
16 | 1,1-Dimethyleyclotexane 0,803626} ~5.20532 | 3.85619 }392.673 | 0.133-199,98 248.75-420.25 0.346 57 2, 4, 41 122.71
17 | t,cis-2-Dimethylcyclohexane 0.841813| -6.56119| 5,01855 402,894 | 0.133-199.98 257.25-430.75 0. 476 57 2, 4, 1 93.902
18 1,trans-2-Dimethyleyclohexane G.827486 | -6.12608 | 4,53086 }396.346 | 0.133-199.98 252.05-424,25 1.1 37 2, 111,43
19 1,cis-3-Dimethylecyclohexane 0.841956 | -7.14598 | 6.48250 |393.241 0.133-199.98 250, 45-420.55 .137 37 2, # 121.04
20 | 1,trans-3-Dimethyleyclohexane | 0,840923| ~6.82912| 5.97404 {397.599 | 0.133-199.98 253.75~425,05 0. 149 37 2, m 107.99
21 t,cis-4-Dimethylecyclohexane 0.826432 ] -6.13308| 5. 14765 |397.443 0.133-199.98 253. 15-424,95 .230 37 2, wn 108. 44
22 | 1,trans-4-Dimethylcyclohexane | 0.826623] ~6.77160] 6.50408 |392.510 | 0.133-199.98 | 248, 85-4"9.95 0.187 37 2, 123.39
23 | Isopropyleyclopentane 0.861708| -8.18102| 8.2978 [399.575 | 1.333-199.98 | 289.55~426.95 €.032 47 2, 4 102.48
24 Propylcyclopentane 0.856232 | ~7.04448] 6.250% | UOY. 097 1.333-199.98) 294, 45-431,35 €.051 46 2, b 90,639
25 1-Ethyl-1-methylclopentane 0.835292 | -6.58763| 5.67554 |394.712 0,042-270.02 238.15-435, 30 0.391 52 4, 3H 116.55
26 |cis-2-Ethyl-1-methyleyclopentane 0,855851 | -7.83360] 11.3549 | 394.617 0.028-1.114 238.15-288. 15 ¢.234 11 34 119, 41°
27 1,1,2-Trimethylcyclopentane 0.853137| -8.19842 8.40843 {386.878 | 1.333-199.98 279.53-4"3.75 €. 026 46 2, 4 143,08
28 1,1, 3-Trimethylcyclopentane 0,848231) ~8,28174] 8.81168 |378.065 1.333-199.98 272.85-404, 45 (. 184 46 - 2, 4 179.97
29 Propylcyclohexane 0.865420 | -7.04026 5.98962 | 429.8%0 1.333-199.98 313.35-458.95 {.050 47 2, 4 44,499
30 | Isopropylcyclohexéne 0,876667 | =7.99142| 7.47343 jU27.713 | 6.411-104.01 343,66-428.75 (.013 20 4 47.502
31 cis-3-Ethyl-1-metkylcyclohexane 0.843964 | -6.42051| 5.49912 | 421.619 9.59-269.98 348.31-464.42 ¢.011 21 34 56,223
32 1,1,3-Trimethylecyclohexane 0.838270! ~6.63916{ 5.61172 | 409,802 6.40-104,00 327.82-4:0.80 €, 286 25 4, 50 78.174
33 | n-Butyleyclohexane 0.891776 -7.48841] 6,21822 | 454,131 1.333~199.98 332.65-484.35 €. 061 27 2 21,891
3; Isobgtylfyclghixane g gggggg -?‘;gggg ggggz; #ggg;g 6.2]'-10::.0} 333.2?-428.75 €.021 20 4 47.514
3 sec=Butyleyclohexene . -7, . . LH41-104. 376.61=453,57 1.37 20 y 23.314
36 | tert-Butylcyclohexane 0. 353008| 1.99990| 7131067 |una.937| &d0TiB:B0 1t aprc o et %0 ) 23:200

a
P in Atm{1.01325 bar or 101.325 kPa); T in K
b

I |Calculated value - experimental value z fexperimental value

AAD

= absolute average deviation =

number of data points

¢
400 K is outside the temperature range of the data used in evaluating
the coefficients of the vapor pressure equation.
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Table 13. Coefficients of vapor pressure equation and the calculated
vapor pessure at 400 K for unsaturated ring compounds

(a+BreT?)®
1080 Pz (1 -D/T) x 10
No. Name Vapor Pressur Temperature AADP Number of Reference Pressure
A B x 10* c x 107 D Range, kPa Range, K * Data Points Number kPa, at 400 K
N T
1 Cyclobutene 0.822553 | -10.9389 | 18.2344 |275.824 0.667-101,33 189.75-275.55 1.05 21 4, 3 3024, 4°¢
2 1,3-Cyclopentadiene 0.919018 | -8.68344 | -3.41259(314.762 18.82-96.33 271,.25-313.05 0.055 20 15 508.88 ¢
3 Cyclopentene 0.814u41 ) —7,42372 8.490351317.520 | 0.852-743.8 223.2-393.2 0.459 22 17, 71 858.79°¢
4 1,3-Cyclohexdiene 0.823433 | ~6.73214| 6.67096/353.486 | 16.80-135.20 303.96-363.31 0. 152 19 27, 31 345.40¢
5 1,4, -Cyclohexdiene 0.916704 | <6.81678 | -7.02362| 368.566 | 11.89-25,25 304,25-322,23 0.206 7 27 187.51¢
6 Cyclohexene 0.873674 | ~9,73841 | 10.9078 [356.172 [0.0328-129.63 213.20-364.53 0.265 39 17, 27, 31 319.90°¢
7 Indene 0.796974 | -5.99769| 9.52748|455.041 0.133-104, 41 289.55-456.97 1.46 20 , 4t 19.990
8 Indan 0.859420 | -6.0832% 4.77502] 451.051 4. 34-104. 41 355.01~452.24 0.169 50 6, 26, 37 23.825
9 Tetralin 0.859186 | -5.75417 [ 4,41971|480.364 | 0.133-3364.64 311.15-710.93 1.589 46 ‘{, 16, 32, 41, 73 9.9861
10 | cis-Decalin 0.683577 0.9009‘&% ~2.282551 468,915 | 0.133-3571,48 295.65-727.59 2.136 46 , W, 73 14,969
11 trans-Decalin 0.860979 | -6.38749 4,59180| 460, 458 5.53-102.73 365.51-461.02 0. 463 19 19.233
12 1, 1-Dimethylindan 0.869995 | -6. 14831 4,52781| 467.243 0.258-101,33 313.15=467. 22 0.037 24 37 14.789
1 4, 6-Dimethylindan 0.887063 | -6.04521 4,35551| 498,089 | 0.057-47.38 313.15-467.22 0. 144 18 37 5.4159
14 4, 7-Dimethylindan 0.887652 | -6.04765 4.32653]501.078 0.050-47, 38 313.15-469. 96 0.160 17 - 37 4,9525
15 | Biphenylene 1.11763 | -8.19240 |-13.7006 |601.351 0.027-1.835 343.15-408. 15 4,28 15 56 1.3564
16 | Byphenyl 0.821410 | -2,733371 1.02285/528.437 | 0.104-1108.57! 342,35-673. 15 1.298 85 4, 6 72 1.9388
17 | Pheyleyclohexane 0.914718 | -8,43553 6.82927{508.790 | 264.8-2U457.3 560.93-727.59 0.917 7 73 4,.8321¢
18 | Bicyclohexyl 0.876522 | -5.41554 | 3,04865(510.926 | 0.066-346,09 321.20-577.25 0.959 28 1, 44 3.8708
19 | 1,1-Dicyclohexylethane 1.31737 | ~14.8631| 14,2837 |521.581 0.067-1.333 385.65-430.65 7.888 5 1 0.19413
20 | Biphenylmethane 0.918987 | -6.39483 4,39313{537.844 | 0.066~1827.10 343, 15~727.59 1.613 50 1, 16, 44, 73 1.3809
21 1,1,4,6-Tetramethylind an 0.908228 | -6.35384 4,10220{508. 143 | 0.032-38.565 313.15-468.80 0.482 18 37 3.8709
22 1,1,4,7-Tetramethylindan 0,895344 | -6.09096 4.01316(|517.025 0.025-31. 177 313.15-468. 80 0. 186 18 37 3.0528
23 | Bipheylethylene 1,09345 1 -16.2565( 20.9362 |534.786 | 0.067~1.333 350. 15-407, 15 0.384 5 1 0.96348
24 1, 1-Diphenylethane 0.893301 | -5.45280 8.02493{524. 104 | 0,067-1,333 348.65-404,65 0.524 5 1 1.0761
25 1, 2-Diphenylethane 0.914704 | <6,08831 5.11258|547.288 0.017-1.498 333.15-413.15 0,403 17 56 0.83338
26 | 2-Butyltetralin 0.903037 | -5, 60471 9.29569(524.981 0.067-",333 354, 65-410.65 0.219 5 1 0.80356
27 1-Cyclohexyl-1-phenylethane 1,08057 -15.5344 ] 24,1341 |507.179 0.067~1.333 345.15-399.65 0.833 5 1 1.3460¢
28 | 2-Cyclohexyl-1-phenylethane 1.06923 | -16.0395| 22.9852 [528.286 | 0.067-'.333 348.15-406. 15 0.667 5 1 1.0079
29 3=-Cyclopentyl-1~phenylpropare 1.07498 -16.0536 | 22.6935 |528.173 0.067-",333 348.65-406.15 0.701 5 1 1.0064
30 | 1,1-Dicyclopentylethane 1.07652 -15.8050 | 23.43)2 {516,862 | 0.067-'.333 346.15-402. 15 0.594 5 1 1.1995
31 1,2-Dicyclohexylenthane 1.07728 | -15.4160 | 24.9170 |506.850 347.75-402.15 0.972 5 1 1. 1848

0.067-1.333

a
P in Atm(1.01325 bar or 101.325 kPa); T in K
b

AAD = absolute average deviation = z | Calculated value + experimen:al value I /experimental value
number of data points

c
400K is outside the temperature range of the data used in evaluating
the coefficlents of the vapor pressure equation.
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Table 14. Coefficients of vapor pressure equation and the calculated
vapor pressure at 4(0 K for sulfur compounds

7
Y
g B (1 - D/T) g 10 ME) b

no. Name 10 4 7 vapor Pressure| Temperature AAD Number of Reference Pressure

A B x 10 C x 10 D Range, kPa Range, K % Data Points Number kPa at 400 K
1 Thiacyclopropane 0.823181| ~7.01267 | 7.70188 | 328.076 1.333-270.11 238.55~369,88 0.052 40 2, 4 690.01°
2 Thiacyclobutane 0.880604 | -9.52708 | 10,9166 | 368.152 1.333-270.02 268.25-404.79 0.090 57 2, 4, 36 240.84
3 Thiophene 0.901276 | -10.3229 { 11.9393 | 394.395 1.333-270.11 287.35-433,60 0.436 61 2, 36, 43 118.22
4 Tetrahydrothiophene 0.851037 | ~7.11948 | 6.89859 | 394.281 1.333-199.98 287.35-420.6) 0.134 32 2, 24 118.47
5 Thiacyclopentane 0.865149 | -7.93338 [ 7.59224 | 357.255 0.107-5467.5 228.15-577,61 1.354 145. 2,4,6,16,41,51 319.69
6 2~Methylthiophene 0.9213733| -10.3914 | 11.2735 | 385.680 1.333-199.98 282.15-411,15 0.250 35 2, 24 150.13
7 3-Methylthiophene 0.803952| -5.13436 | 5.45565 | 388.532 0.133-199,98 248.65~421.15 1.385 45 2, 2¢, 41 139.58
8 Cyclopentanethiol 0.925892 ) -10.4911 | 10.6639 | 405.333 |19.920-270.11 354.02-445,93 0,061 30 4, 3¢ 87.572
9 2-Methylthiacyclopentane 0.898551 | ~9,69558 | 10.5617 | 405.832 1.333-270.11 295.87-446,.24 0.716 65 2, 36, 43 86.294
10 3-Methylthiacyclopentane 0.913016 | -10.2124 [ 10,9072 | 411.706 1.333-270.11 300.25-452,63 0.457 65 2, 3¢, 43 73.444
11 Thiacyclohexane 0.914589 | -10.2766 | 10.8708 | 414.929 2.333-299.98 302.35-443.15 0.106 48 2, 4, 43 67.317
12 Benzerethiol 0.928694 | -9.23421 ) 8.59363 | 442.321 1.333-270.11 235.43-485.11 0.075 57 2, 4, 36 30.152
13 2,5-Dimethylthiophene 0.885251 | -10.3540 { 14,9835 | 407.929 7.40-34.2 333.45-373,45 0.047 5 24 80.141°
14 2-Ethylthiophene 0.868809 | -10.2879 | 16,6827 | 404.508 8.12-37.3 333.45-373,45 0.038 5 24 88.307°¢
15 Cyclobexanthiol 0.922485} ~10.1571 | 10.0208 | 431.996 9.582-270.11 356.89~475.80 0.082 21 36 42.258
16 | 2,cis-5-Dimethylthiacyclopentane| 0.916043 | -10.2115 | 10.6693 | 415,741 1.333-199.98 303.15-444.15 0.222 45 2, 43 65.782
17 2,trang~5-Dimethylthiacyclo~ 0.911961 | ~10.3802 | 11,2368 | 415.203 1.333-199.98 302.15-443.15 0.268 40 2, 43 66.782

pentane

18 2-Methylthiacyclohexane 0.892566 | ~9,26534 | 9.58365 | 426,209 1.333-199,98 309.15-455.15 0,221 50 2, 43 49.601
19 3-Methylthiacyclohexane. 0.903042 | -9,76615 | 10,3670 | 431,193 1.333-199,.98 313,15~460,15 0.176 44 2, 43 43,048
20 4-methylthiacyclohexane 0.918744 | -10.2913 | 10,5693 | 431.815 1.333-199.98 314.15~461.15 0.181 48 2, 43 42.496
21 2-Methylbenzenthiol 0.921152} -8.62878 | 7.84882 | 467.376 1.333-199,98 343.15~498.15 0.361 27 2 13.851
22 3-Methylbenzenthiol 0.958438 ( -10.1375 | 9,47433 | 468,259 1.333-199.98 345.15-498,.15 0.203 27 2 14.402
23 4-Methylbenzenthiol 0.922351 | -8.74250 | 7.84906 | 468.114 1.333-199.98 343.15-499.15 0.315 27 2 14.313
24 1-Thiaethylbenzene 0.884670 ) ~6.02526 | 4.25882 | 467.456 9.582-70,11 390.29-452,97 0,011 13 4, 9 13.716
25 1-Naphthalenethiol 1.14267 =16.7242 | 17.1057 | 559.324 0.20-101.33 379.15-559,15 1.324 [ 9 0.60153
26 2-Naphthalenethiol 0.865090 | -6.20254 | 7.97377 | 559.174 1.373-101.133 419.45-559,15 1.820 6 9 0.62485%
27 Dibenzothiophene 0.865373 | -5.51221 | 6.05701 | 605,160 0.471~105.90 424.81-607.53 0.405 19 75 0.149779

a
P In Atm(1.01325 bar or 101.325 kPa); T in K
b

AAD = Absolute average deviation = I LCalculuted value - experimental value ] /experimental vahbe
number of data points

[~

400 K is outside the temperature range of the data used in evaluating
the coefficients of the.vapor pressure equation.
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TAM.E 15. Coefficients of vapor pressure equation and the calculated

vapor pressures at 400 X for nitrogen compourds - I
&
log,, ® = (1-p/mxto * 7T + ) _ b
No, Name e 7 vapor Pressure Temparature Vapor Pressure AAD Number Data Reference Numbers
A 8 x 104 cx10 D Range, kpPa Range, K kPa of Data
1 Aziridine 0.805550 —-3.53813 | 3,93398 | 328.480 | 0.00179363.2 175.070.520.0 910.44 0-5580 70 8
2 | Azetidine 0.845657 -5.40700 | 4,84507 | 333.317 | 0.01678539.7 200.07545.0 715.50 0.2138 70 8
3 role 0.880256 -6.05913 { 5.02726 | 402.916 | 0.03176832,3 250,07635.0 92.813 0.7924 143 8, 24, 39, 35, 51
4 Pyrrolidine- 0.917745 ~9,28422 | 8,84651 | 359.642 | 0.014"5460.6 215.07566.5 314.43 0.8259 - 127 4, 8, 35, 51
5 Pyridine 0.848882 ~6.08910 | 5,15399 | 388,399 | 0.02975645.0 235.07620.0 140.30 0.7488 > 181 4, 6, 8, 16, 35, 51
6 1-Methylpyrrole 0.880560 ~7.23818 | 6,44262 | 385.782 | 0.08674790.5 230,07595.0 151.87 0.3903 100 8, 24, 35
7 |Ppiperdine 0.885414 | -7.91476 { 6.97866 | 379.377 | 0.50574388.7 265.07590.0 178,96 0.5942 103 8, 16, 35
8 }Aniline 0.911551 | -6.64936 | 5.15455 | 457.025 | 0.0p8~5165.0 267.37695.0 17.520 O.i436 130 4, 6, 8, 16
9 |2-Methylpyridine 0.887914 ~7.70705 | 6.85261L | 402.320 | 0.0p174545.9 215.07620.0 94.920 1.4087 156 4, 6, 8, 16, 35
10 | 3-Methylpyridine 0.865977 -6.48542 | 5.41256 | 417.217 | 0.035°4650.0 255.07645.0 62.139 0.1687 141 4, 8, 16, 35
11 | 4-Methylpyridine 0.862538 ~6.32828 | 5,24419 | 418.461 | 0.28474548.2 280.07645.0 59.971 0.1155 115 8, 16, 35
12 | 2,5-Dimethvipyrrole 0.975279 ~8.18064 | 6,24150 | 440.662 | 0.00275037.7 '255.07660.0 13,262 0.4274 102 8, 35
13 |Cyclohaxylanine 0.848474 -5.99285 | 5.24860 | 406,825 | 7.843786.06 . 333,97401.5 83,487 0.4113 15 16
14 | 2-Methylpiperidine 0.890367 .| ~8.35931 | 750471 | 391,355 | 0.443°3666.3 270.07595.0 128.30 0.1978 86 8, 35
15 jBenzylamine 0.910765 -6.64743 | 5,27032 | 457.650 | 0.0Dp174745.4 250.07685.0 17.106 0.8609 97 8, 41
16 | 2-Ethylpyridine 0.846505 | ~5.49471 | 4.55275 | 421.790 | 0.00473908.4 235.07630.0 54.072 0.1726 80 8
17 |3-Ethylpyridine 0.838237 | -5.13221 | 4,04466 | 438.545 | 0.00373955.2 240.07660.0 33.524 0.1635 85 8
48 | 4-Ethylpyridine 0.841038 -5.09376 | 3,99740 | 440,104 | 0.00773962.8 250.07660.0 31.753 0.1716 85 8
13 |2,3-Dimethylpyridine 0.881714 ~6.74484 | 5.55055 | 434.216 | 0.01974086.3 260.07655.0 37.695 0.2542 102 8, 16
20 |2,4~Dimethylpyridine 0.859213 | -5.91288 | 4.83486 | 431.576 | 0.02573862.5 260,07645.0 40.741 0.0637 105 8, 16
21 |2,5-Dimethylpyridine 0.871144 —6.47984 { 5.39996 | 430.124 | 0.026"3686.8 260.07640.0 42,629 0.1021 104 8, 16
22 |2,6-Dimethylpyridine 0.885281 | -7.15067 | 6,18799 | 417,136 | 0.106°3721.5 270.07620,0 61.925 0.1448 94 8, 16
23 | 3,4-Dimethylpyridine 0.873502 —6.18582 | 4,84358 | 452.235| 0.0]973955.1 270.07680.0 22,173 0.1543 9% 4, 8
24 |3,5-Dimethylpyridine 0.871062 -6.21188 | 4.99649 | 445.022 | 0.0183847.1 265.07665.0 27.435 0.1231 92 4, 8
25 |N-Mathylaniline 0.921600 | -6.99135 | 5.56352 | 468.447 0 01174693,7 280,07700.0 12,154 0.5250 90 8, 41
26 |2-Methylaniline 0.907135 ~6.44774 | 4,94693 | 473.369 974649.9 300.07710.0 10.577 0.2815 90 4,8
27 |3-Methylaniline 0.923479 | -6,91988 | 5.41104 | 476,329 0 00774399,1 280,07705.0 9.4022 0.5243 93 4,8
28 |4-Methylaniline 0.915691 —6.57014 | 5,11261 | 473.445 | 0.02074443.4 290.07700.0 10,208 0.3445 97" 4, 8
29 |2-Methyl-S-vinylpyridine | 0.839604 | -4.92750 | 3.78043 | 455.434 | 0.002°3650.0 245.07675.0 20.246 0.3642 88" 8
30 {N-Ethylaniline 0.918904 -5.84804 | 5,43030 | 477.780 | 0.00773862.7 280.07695.0 9.0565 0.3353 84 8
31 {4-Ethylaniline 0.912477 | -6.54610 | 5.04275 | 490.226 | 0.09473850.1 280.07715.0 6.1757 0.3925 88 8
32 N MN-Dimethylaniline 0.909397 | -7.07673 | 5.69581 | 466,445 | 0.010°3721.2 275,07685.0 13,773 0,4667 83 8
33 |2,4-Dimethylaniline 0.913798 ~6.44268 | 4.98805 | 490.122 | 0.014"3820.3 295.07710.0 6.0146 0.3603 85 8
34 |2,6-Dimethylaniline 0.926009 —6.89676 | 5,31053 | 490.795 [ 0.00574107.4 285,07720.0 5.9198 0.6847 88 8
35 |2-Methyl-S-ethylpyridine | 0.845606 ~5.35481 | 4,28671 | 451.482 | 0.00473272.6 250.07660.0 22,944 0.223 83 8
36 {2,4,6-Trimethylpyridine | 0.846954 ~5.46549 | 4,48622 | 443.588 0.0‘E"SZDO.D 250,07645.0 28,803 0.221 80 8
37 2-Methyl-S-ethlypiperidine 0.840733 ~5.47228 | 4,49971 | 436,593 02373232.8 260.07640.0 35,783 0.123 77 8
38 |Isoquinoline 0.901210 -6.33889 | 4.26359 | 516.182 | 0.00974479.0 300.07800.0 3.1428 0.453 141 4, 8
3% jQuincline 0.897177 ~6.73559 | 4,69070 | 510.552 | 0,006"3731.5 290,07780.0 4.0885 0.920 127 4, 8
40 |4-Cumidine 0.884718 ~5.66541 | 5,73271 | 500.141 | 0.1337101.3 333,27500.2 3.9669 0.730 10 41
41 |4-Isopropylaniline 0.901277 -6.32720 | 4.83752 | 498.038 | 0.00373238.6 280.07715.0 5.0441 0. 3129 88 8
42 |N,N,2-Trimethylaniline 0.890841 -6.76937 | 5.54004 | 458.592°| 0.00573223.7 339.47665.0 18.060 0.481 %0 8, 41
43 |N,H,4-Trimethylaniline 0.924688 -6.88109 | 5.49146 | 482.716 | 0.00373750.0 275.07695.0 7.5222 0.424 85 8
44 |2,4,5-Trimethylaniline 0.509200 -6.02186 | 4.52808 | 507.562 | 0.15473500.0 340.07725.0 3.3522 O.IES 78 8
45  [3-Methylisoquinoline 0.953525 | -7.30332 | 4.89518 | S526.133 | 0.03074956. 330.07805.0 1,7778 0,399 120 4,8
46 |2-Methylquinoline 0.936276 -6,69538 | 4.65103 | 520.768 | 0.00474800.8 300.07785.0 2.1653 0.352 98 8
47 j4-Methylquinoline 0.951188 —6.50942 | 4.37314 | 538,672 0-010“4554.4 325.07795.0 1.0167 0.318 95 8
48 |6-Methylquinoline 0.971408 -7.84250 | 5.29478 | 538,063 | 0.00973628.2 320,0°795.0 1,2541 0.413 122 4, 8
49 |7-Methylquinoline 0.942392 -6.45034 | 4.37190 | 530,777 | 0.02374654.7 330.07790.0 1.4135 0.278 110 4, 8
50 |8-Methylquinoline 0.928604 -6.32078 | 4.26965 | 520.971 | 0.006~4950.8 305.07790.0 2.1283 0.328 115 4, 8
51 |1-Naphthylanine 0.822931 —2.94554 | 2.19845 | 574.066 0-035"385.56 325.07645.0 0.40996 0.324 65 . 8
52 {2-Naphthylamine 0.860256 -4.44286 | 3.71453 | 579.422 | 0.1617351.60 385.07645.0 0.33845 0.307 53 8
53 lguinaldine 0.890722 -6.35906 | 6.06802 | 520.647 | 0.0017101.62 281.97521.0 2.3606 0.557 50 4, 42
54 IN-Diethylaniline 0.923880 5.70974 | 489,409 0-0d4'1634.20 280.07645.0 6.3057 0.286 74 8
55 |2,4-Dimethylquinoline 0.981169 5.44560 | 540,159 | 0.00273826.2 305.07805.0 1.1524 0,705 120 4, 8
56 |2,6-Dimethylquinoline 0.962291 4 4.94350 | 538.435 0.0 473753.3 310.07800.0 1.2350 0.443 126 4, 8
57 [Karbazol 0.924810 -5.18974 | 2.68415 | 627,897 j! 107.62 518.07631.0 0.053203° 0.393 42 18, 34
58 ipDipheylamine 0.936992 ~6.17195 | 4.32696 | 575.114 0-005'555.48 335.07670.0 0.30926 0.582 85 8, 16, 41
59 [Accidine 0.839996 ~4.19344 | 3.63487 | 618.827 | 0.1337101.33 402.67619.2 0.11614 0,920 10 41
60 |Methyldiphenylamine 0.913570 -5.42806 | 5.24849 | 555.168 | 0.1337101.33 376.77555.2 0.46343 O.GES 10 41
61 N-Ethylcartazol 0.906637 -4,74302 | 5.73341 | 595.800 | 0.00270.015 347.87373.8 0.071622° 2.0 7 42
62 N-Ethyldipl’enylmim 0.910264 ({ -5.67107 | 3.83118 | 569.073 | 0. 0d.3"583 0s 320.07670.0 0.45449 O.Sgl. -0 8
63 Ipibenzylam 0.924113 -5.87692 | 4.40076 | 583.802 | 0.0117492,57 350,07670.0 0.23169 0.222 65 8
64 N’Methyldiﬂunylaniune 0.920504 -5.86374 | 3,95486 | 566.122 0-00\4'623.62 325.07670.0 0.47251 0.557 70 8

a
P in atm (1.01325 bar or 101.325 kPa); T in K.

b
AD = absolute average deviation s

E [ Calculated value - experimental value || [experimental value

coefficients of the vapor pressure equatien,

number of data polnts
i

<
4(0 K outside the temperaturs range of the data used in evaluating the
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TABLE 16. Coefficients of vapor pressure equation and the calculated
vapor pressures at 400 K for nitrogen compounds - II

£861 » - ob 1OA "EIEQ 'JOH "WAYD SAUd P

;
a
log,. P = (1-D/TyxlotA + BT * er®) 4&@mperature Vapor Pressure aa0” | Number | Data Reference
NO. fame 10 Vapor Pressure Rarge, K kPa 3 of pata Numbers
A Bx104 cxlo’| "o Range, kPa at 400.0 K
1 Pyrazine 0.844138 | -5.83079 | 4.89556 | 388.651 | 12.75575673.0| 330.07620.0 139.46 0.0637 59 8
2 Piperazine 0.778574 | ~3.64705 | 2.83758 | 419,081 | 0.16574553.3 70.07655.0 60.034 0.550 61 8
3 2-flethylpyrazine 0.841770 | -5.57164 | 4.63670 | 411,160 | 2.39274777.6 10.07630.0 82,399 0.0324 65 8
4 1-flethylpiperazine 0.844192 | -5.70303 | 4.79143 | 438.398 | 1.16874550.0 300.07630.0 73.676 0.0400 67 8
5 | 1,3-Diavinobenzene 0.938599 | -5.86839 | 4.04968 | 558.167 | 0.01271578.7 | 340.0~720.0 0.48363. 0.14 77 8
6 1,3-Phenylenediamine | 0.896276 | -5.49204 | 5.11780 | 558.585 | 0.1337101.33 73.07558.7 0.53987 0.283 10 41
7 | Pnenylhydrazine 0.883884 | -5.47784 | 6.06346 | 515.158 | 0.133"101.33 | 345,07491.4 2.1990 1.01! 9 41
8 | cis-2,5-Dimethyl- , *
piperazine 0.845668 | -5.70303 | 4.79143 | 438.398 | 0.39673000.0 | 300.07635.0 33.961 0.0434 68 8
9 | 4-amino-2,6-dimethyl~ : ;
pyridine 0.915517 | -5,83468 | 4.24064 | 519.085 | 20.25173820.7 366.0"7 45.0 2.146 0.1C6 58 8
10 | 2,4-Dianinoteluene 0.937286 | ~5.67652 | 3.87010 | 565.108 | 0.09171440.6 75.07720.0 0.36568 0.0805 70 8
11 |Tetramethylpiperazine{ 0.845378 | ~5.69793 | 4.73789 | 455.533 | 0,20172488.2 | 300.07645.0 20.922 0.0488 70 8
12 | 1-Phenylpiperazine 0.869801 | -4.18652 | 2.62681 | 559.666 | 0.0027561.3 310.07655.0 0.61654 0.404 70 8
. 1
14 |Azobenzene 0.894170 | -5.64849 | 5.36386 | 566.30L | 0.1337101.33 | 3/6.77566.2 0.44244 0,461 10 41
15 |pi-(4-aminophenyl)- ) | ’
methane 0.955651 | -4.42562 | 2.43881 | 657.679 | 0.0067325.17 ‘%00.0"720.0 0.59230 0.605 65 8
16 |Isoxazole 0.908474 | -9,18057 | 8.98973 | 368.513 | 0.003"3741.8 5.07550.0 243.74 0.588 70 8
17 |Oxazole 0.917157 | -10.4622 | 11.2062 | 342,718 | 0.00573629,1 | 1¥5.07510.0 487.46 0.260 64 8
18 |2-ditrophencl 0.885400 | -6.30106 | 6.42864 | 487.905 | 0.1337101.33 | 3R2.57487.7 6,4344 0.58L 10 41

a
P in atm (1.01325 bar or 101.325 kPa); 't in K.

b

AAD = absolute average deviation =

.

g} Calculated value -

experimental value | /expeqsimental value

number of data pointr

c
400 K outside the temperature range of te data ised in evaluating the
coefficients of the vapor pressure equation.
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TABLE 17. Coefficlents of Vapor Pressure Bguation and the Calculated
Vapor Pressure at 400 K for Oxygen Compourds - I

2 B i T

No Name P = 1 =p/TixiofA b BT 4 cr)® Va sure Temperature AAD' Number of Data Reference Calcibated Vapor

m‘; — ) " m’f:fei’l,a Range, X % pata Points | Numbers Pressure, kpPa, at 400 K
1 Fuan . 0.858331 | -8.56435 [ 9.32123 | 304.367| ¢.08275500.0 193.157490.25 | 0.6%2 62 4 14, 51 1291,0,,
2 Cyclobutanone 0.870584 | 9.76474 19.3674 | 364.075 ¢.26775,760 249.097298.39 0.786 1 4 362.52
3 Tetrahydrofuran 0.830424 | -6.81525 | 6.84786 | 339.244 1.95475190.0 253.15540.15 | 0.612 67 4, 14, 51 515.10
4 2-Methyl furan 0.871223 | ~7.95690 | 7.81737 | 338.704 |  6.13°4722.9¢ | 333.457527.61 | 0.607 32 4, s 544,33
H St tacomn ' : 427.617533.72 0.477 20 51 333.02°
6 2-Methyltetrahydrofuran | 0.897078 | -6.60577 | 4.52567 | 3s9.254 643.3%3557.7 . . g ; .
7 Prerol 1.00375 | -8.88757 6.83750 | 454.610 (,322476132.00 | 323.207694.25 1.160 130 2, 4, 6, 11, 16 16,763
8 Cyclohexanone 0.833332 | -6.42578 | 7.09855 | 428.587| (.133"131.42 274,557438,92 | 0.372 2 3, 4 45,267
9 Cyclohexanol 0.951396 | -8.46102 | 8.87926 | 434.658 | (.133"101.33 294.157434.15 | 1,032 10 41 32,569
10 2-Haxanone 0.934881 | ~4.87941 | 4.16258 | 400.348 | €.133°101.33 280.857400.65 0.808 10 4 100.03
e e el ' 346.497415.52 | 0.123 6 % 46,321
12 Arimole 0.942238 | -10.2065 | 10.6819 | 426.827 6.287767{661 . . . .
13 Benzylalcohol 1.02742 | -6.26739 | 1.28791 | 479.624 (. 2667674661 340.957463.65 | 1,055 18 16 . 7. 4206
14 2-tydroxytoluene{2-cresol) 1.01555 | -9.95980 7.92834 | 463.986 €.123875010.¢0 |  313.207697.65 0.654 120 2, 4, 6, 12, 16 13.137.
15 3-fydroxytol uene(3~cresol)} 0.965085 | -6.89845 4.47100 475,222 0.002974560. (0 278.057705.85 1.095 110 2}, 4, 6, 12, 32, 41 8.3536
16 4-tydroxytoluene(4—cresol) 1.07944 | -11.6938 9.28202 | 475.109 .111875150.c0 | 323.207704.65 0.518 123 v 4, 6, 12, 16 3.4082
17 Counarone 0.795901 | -4.13024 21,5953 | 429.907 €.010770,164 273.157313.15 4.298 7 6 19.856
18 Acetoghenone 0.859974 | -6.15392 | 6.99110 | 474.823|  (.133"101.33 310.257475.55 | 1.339 48 16, 41 10.259
19 2-Ethylphenol 0.883881 | -6.07675 | 6.44264 | 480.731{  (.133%101.33 319.357480.65 | 0,743 29 ﬂ' 7.7020
20 3-Ethylphencl 0.971667 | -6.29566 | 2.74098 | 491.415 €.001~133.41 278.117502.74 1.055 44 ,. 15 4.7795
2 4-Ethylphenol \
22 2,3-Dimethylphenol 0.979517 | -8.35112 6.60684 | 489.845 €. 308-4900. 00 343.207722.95 0.860 110 2, 4, 6, 13, 58 5.4851
23 2,4-Dimethylphenol 0.999891 | -8.94506 6.96026 | 483.876 €.01284400.¢0 |  298.027707.95 0.865 120 2, 4, 6, 13, 58 5.5635
24 2,5-Dimethyl phenol 0.993879 | -8.99374 | 7.44099 | 483.942 (. 3594900, 00 243,207707.05 | 1.175 107 2, 4, 6, 13, S8 5.5604
25 2,6-Dimethyl ptenol 0.993333 | -5.96552 | 8.34247 | 474.112 €,100374300.00 | 312.817701.05 0.6222 109 " 4, 6, 13, 58 10,348
26 3,4-Dimethylptenol 1.05062 | -10.2129 8.04338 | 499.926 €.2665000. 00 353.207729.95 0,800 107 2, 4, 6, 13, 58 3.4040
27 3,5-Dimethylptencl 1.04106 | -9.50847 6.64831 | 494.911 €.0901~3600.00 | 333.207715.65 0.338 110 2, 4, 6, 13, 58 1.1444
28 S-Indanol X
29 2-Ethylanisole 0.881926 | -6.65998 7.00344 | 460,386 0.13371 E.33 302.857460.25 0.554 10 41 15,830
30 3-Ethylanisole 0.874023 | -6.87264 | 7.50986 | 469.810 €.1337101.33 306.857469.65 0,620 10 a1 12,340
31 4Ethylanisole 0.872105 | -6.70633 7.23277 | 469,450 €.133101. 33 306.657469.65 0.700 10 a 12,457
32 3-Mathyl-S-ettylpbenol | 0.913828 | -6.36557 7.26448 | 505.528 1.333101. 33 384.657506.15 | 1.128 13 4 2.7081
33 2-Isopropylphenol 0.912522 | ~6.17902 6.51481 | 487.650 €.1337101.33 329.757487.65 0,679 10 41 5.2072
34 3-Isopropyl phenol 0.901582 | -6.42031 6.91585 | s501.397 0.1337101.33 335.157501,15 0.738 10 4 3.6502
35 4-Isopropylphenol 0.932791 | -6.98250 7.55366 | 501.658 0.1337101.33 340.157501., 35 0.777 10 4t 3.1199
36 3-Phenyl-l-prepanol 0.934132 | 6.11678 6.13688 | 508.280 0.1337101.33 347.857508.15 0.929 10 4 2.2162
37 2-Propylphenol 0.875307 | -5.52137 7.84123 | 494,836 €,6667101,33 414,157494.65 0,841 17 4 3.7792
38 4-Propylphenol 0.733568 | ~5.59797 13,8634 | s06.814 9.999~101.33 428.357507.65 1,537 16 4 3.6882
39 2,3, 5-Tr imethyl phenol 0.932965 | -5.75276 3.29737 | 508.477 26.5477133.34 459.637520.21 0.007 17 4 2.8897
40 4~Isobutylpherol
41 1-Hiydroxynaphthalene 0.881342 | -5.80731 6.06214 | 555,113 0.1337101,33 367.157555.95 L.181 38 4 6 269877
42 2-ydroxynaghthalene 0.874875 | -5.6355¢ 5.87458 | 560.208 0.6677101:33 402.757561.15 L.181 27 4 6 0.61258
43 2-sec-Buthylphenol ;
44 4-sec-Butyl phenol 0.885386 | -5.26451 | 5.13029 | s15.194 | 0.1337101.33 344.557515.25 | 0,522 10 41 2.2928
45 2-tert-Butylplenol 0.898200 | -6.62186 5.90279 | 497,209 6.8857104. 958 407.807498.58 0.261 8 4 5.0968
46 4-tert-Butylptenol 0.834403 | -2.10918 | 0.554077 | S12.693 | 0.1307133.35 343.157524.76 | 1159 26 41: a 2.4469
47 3,5-Diethylphenol 0.876394 | -6.55074 7.65283 | 521.080 1.3337101, 33 387.657521.15 0.963 19 4 2.2617
48 [4-(1,1,3, 3-Tetramethyl)Phenol| 0.967228 | -6.46884 3.61657 | 563.562 8.7077103.87 472.47°564.77 0.097 9 4L 0.41506
49 2-tert-Butyl-4-Cresol 0.915488 | -5.16723 6.81021 | 505.681 0.1337101. 33 343.157505.75 0.615 10 4l 2.6419
S0 4-tart-Butyl-2-Cresol 0.894294 | -5.55746 5.24049 | 519.836 €.133"101.33 347.457520.15 (.530 10 41 1.9869
51 2-Phenylphenol 0.889463 | -4.72320 5.27654 | 549.249 0.1337101.33 | 373.157548.15 1.672 28 4 a 0.53903
52 4-phenylphenol 0.949514 | -5.54686 5.61184 | 580.171 1.3337101.33 450.157581.15 .891 19 4 0.1115
53 Prenylether { ;
54 | 2-tert-Butyl-4-ethylpherol { 0.893089 | -6.11822' | 7.45086 | 520.515 £.1337103.33 349.457520.95 €.914 10 4 1.7438
55 | 4-tert-Butyl-2,f-xylenol |0.878041 | -5.47812 6.92216 | 538,275 £.1337101.33 361.357538.45 .968 10 4 0.93692
56 | 4-tert-Butyl-2,€-xylenol |0.871204 | -5.99541 9.85796 | 512.389 0,133"101.33 347.157512.95 1,513 10 4 1.8914
57 | 6-tert-Butyl-2,4-xylenol |0.873072 | -6.06053 9.46410 | 509.117 0.1337101. 33 343.457509. 65 1.182 10 qQ 2.2600
58 | 6=tert-gutyl-3,4-xylenol |0.916526 | -5.81421 6.6949% | 522,451 0.133101. 33 357.057522.65 .748 10 4 1.2986
59 2,4-Di isopropylphenol 0.916060 | -6.48571 5.72246 | 527.384 1.3337101. 33 395.157528.15 1.665 19 4 1.6685
60 2-Phenylethylhenol 1.23153 { -8.10573 | -10.1736 | 637.998 0,813718J78 442,357523.45 1.852 29 4 0.05032¢
61 4-Fhenylethylthenol 1.25864 | -8.45954 | -10.7815 | 664.652 0.560'13.[18 447.557523.65 1.917 23 4 0.02015

P in atm (1.01325 tar or 101.325 kPa); T in K.
b )

ADD = absolute average deviation.

c

400 K outside the temperature range of the data used in evaluating

the coefficients of the vapor pressure equation.

STVIINZHO TV0D 40 IHNSS3Hd HOdVA
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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
8 compounds. In addition, these Cox equations may also be
% s used to extrapolate to either lower or higher temperature
e 20388 2 regions with reasonable reliability>® which is the main pur-
7g| and4]8 | pose of this work.
'E a ~oooon (=]
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