45]}) Designation: E 1719 - 97

Standard Test Method for

Vapor Pressure of Liquids by Ebulliometry’

This standard is issued under the fixed designation E 1719; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers procedures for determination
of the vapor pressure of liquids by ebulliometry (boiling
point measurements). It is applicable to pure liquids and
azeotropes that have an atmospheric boiling point between
285 and 575 K and that can be condensed completely and
returned to the ebulliometer boiler, that is, all materials must
be condensable at total reflux. Liquid mixtures may be
studied if they do not contain non-condensable components.
Liquid mixtures that contain trace amounts of volatile but
completely condensable components may also be studied,
but they will produce vapor pressure data of greater uncer-
tainty. Boiling point temperatures are measured at applied
pressures of 1.0 to 101.33 kPa (7.5 to 760.0 torr).

1.2 The values stated in SI units are to be regarded as the
standard. The values given in parentheses are for informa-
tion only.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. For specific
hazard statements, see Section 8.

2. Referenced Documents

2.1 ASTM Standards:

D 1193 Specification for Reagent Water?

D2879 Test Method for Vapor Pressure-Temperature
Relationship and Initial Decomposition Temperature of
Liquids by Isoteniscope?

E 1 Specification for ASTM Thermometers*

E 1142 Terminology Relating to Thermophysical
Properties®

E 1194 Test Method for Vapor Pressure®

3. Terminology
3.1 Definitions:

3.1.1 The following terms are applicable to this test
method and can be found in Terminology E 1142; boiling
temperature and vapor pressure.

3.1.2 For definitions of other terms used in this test

! This test method is under the jurisdiction of ASTM Committee E-37 on
Thermal Measurements and is the direct responsibility of Subcommittee E37.05
on Thermophysical Properties.

Current edition approved March 10, 1997. Published November 1997. Origi-
nally published as E 1719 - 95. Last previous edition E 1719 - 95.

2 Annual Book of ASTM Standards, Vol 11.01.

3 Annual Book of ASTM Standards, Vol 05.02.

4 Annual Book of ASTM Standards, Vol 14.03.

3 Annual Book of ASTM Standards, Vol 14.02.

6 Annual Book of ASTM Standards, Vol 11.04.
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method refer to Terminology E 1142.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 ebulliometer—a one-stage, total-reflux boiler de-
signed to minimize superheating of the boiling liquid.

3.2.2 superheating—the act of heating a liquid above the
equilibrium boiling temperature for a particular applied
pressure.

3.3 Symbols:

A, B, C = Antoine vapor pressure equation constants
(log,0, kPa, K) for the Antoine vapor pressure equation:
log,oP =4 — BT + C).

P = vapor pressure, kPa.

T = Kelvin temperature, K.

4. Summary of Test Method

4.1 A specimen is charged to the ebulliometer boiler. The
ebulliometer is connected to a manostat, and coolant is
circulated through the ebulliometer condenser. The
manostat is set at a low pressure, and the specimen is heated
to the boiling temperature. The boiling temperature and
manostat pressure are recorded upon reaching a steady-state,
and the manostat pressure is raised to a higher value. A
suitable number (usually five or more) of boiling tempera-
ture points are recorded at successively higher controlled
pressures. The pressure-temperature data are fitted to the
Antoine vapor pressure equation. Vapor pressure values
required for specific reports are then computed from the
derived equation.

4.2 The capability of the entire apparatus (ebulliometer,
thermometer, manostat, etc.) is checked periodically by the
procedure described in Annex A 1. This procedure consists of
measuring the boiling temperature data for a pure reference
substance such as water and comparing the derived vapor
pressure data to the known reference values.

5. Significance and Use

5.1 Vapor pressure is a fundamental thermodynamic
property of a liquid. Vapor pressure and boiling temperature
data are required for material safety data sheets (MSDS), the
estimation of volatile organic compounds (VOC), and other
needs related to product safety. Vapor pressures are impor-
tant for prediction of the transport of a chemical in the
environment; see Test Method E 1194.

6. Interferences

6.1 This test method is limited to materials that arc
thermally stable over the measurement temperature range-
Boiling temperatures that drift monotonically (not cyclically)
up or down and specimen discoloration and smoking arc
indications of thermal instability due to decomposition 0f
polymerization. See Test Method D 2879 (9.3 and Note 16
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FIG. 1 Vapor-Lift-Pump Ebuliometer

therein). Vapor pressure data may be measured at tempera-
temperature; see 9.7 and 10.2.

62 The test method is limited to materials that boil
smoothly under the operation conditions of the
thulliometer. Materials that “bump™ continually, boil errat-
ically, or eject material through the condenser are not
suitable for study by this test method.

1. Apparatus

1.1 Ebulliometer—A vapor-lift-pump, stirred-flask, or

equivalent type of ebulliometer.

111 _Vapor-Lifi-Pump Ebulliometer’—Fig. 1 shows the
for a twin-arm cbulliometer, which is a one-
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diameter), has powdered glass fused to the heated surface to
promote smooth boiling. The boiler is wrapped with an
clectrical heater. Twin vapor-lift pumps (d-constructed of
270-mm lengths of 5-mm outside diameter glass tubing)
spray hiquid and vapor slugs on a 100-mm thermometer well -
(c) that is wrapped with a glass spiral to promote thermal
equilibration. The vapor-lift pumps dissipate the effects of ., -
superheating. The ebulliometer is connected to the manostat ~ ~
through a 200-mm reflux condenser (b); see 7.3. The side .. .« -
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mL of liquid is charged to the flask. The thermometer well
must be positioned to allow a magnetic stirring bar to rotate
freely in the bottom of the flask. The magnetic stirrer
dissipates the effects of superheating. The flask is connected
to the manostat though a reflux condenser; see 7.3. An
electrical heating mantle covers the lower half of the flask;
see 7.2. The upper half of the flask is insulated with a suitable
wrapping.

Note |—Ebulliometers that use thermometer wells that are im-
mersed directly in the boiling liquid are more susceptible to data errors
due to superheating. Vapor-lift-pump ebulliometers are preferred except
if “bumping” occurs, as discussed in 6.2 and 9.5.

7.1.3 Other Ebulliometers—Other ebulliometers, for ex-
ample, those that require smaller specimen charges, may be
used if the operation and capability of the ebulliometer is
demonstrated by the procedure described in Annex Al.

7.2 Heater or Heating Mantle—An electrical heater or
heating mantle equipped with a suitable controller of power
input. Indirect heating by circulating a thermostatted hot
fluid through a jacketed boiler may be used.

7.3 Condenser, which shall be of the fluid-cooled, reflux,
glass-tube type, having a condenser jacket of at least 200 mm
in length. A smaller condenser may be used, particularly for
smaller volume systems, provided that no condensed spec-
imen is found in the cold trap.

NoOTE 2—Suitable condenser designs include Allihn, Graham, Liebig,
and equivalent condensers.

7.4 Coolant Circulating System—Cooling water below
300 K, circulated through the condenser for tests on mate-
rials that freeze below 273 K and boil above 325 K at the
lowest applied pressure. For other test materials, a circulating
thermostat shall be used that is capable of supplying coolant
to the condenser at a temperature at least 2 K above the
freezing point and at least 30 K below the boiling point at the
lowest applied pressure.

Note 3—The suitability of the circulating coolant temperature shall
be demonstrated by the absence of freezing of the specimen in the
condenser and the absence of specimen in the cold traps at the
conclusion of the test.

7.5 Cold Trap, capable of freezing or condensing the test
material, connected in series to the condenser. Ice plus water,
dry ice plus solvent, or liquid nitrogen may be used as the
cold trap coolant, depending on the characteristics of the test
material.

7.6 Temperature Measuring Device—Liquid-in-glass ther-
mometers accurate to 0.1 K (after calibration and immersion
corrections), or any other thermometric device of equal or
better accuracy. See Specification E 1.

7.7 Thermometer Well Fluid—A low-volatility, thermally
inert fluid such as silicone oil or glycerin, charged to the
thermometer well of the ebulliometer. The amount of fluid
added should be such that the fluid level in the thermometer
well is not above the flask boundary when the ebulliometer is
at the measurement temperature.

7.8 Pressure Regulating System—A manostat, capable of
maintaining the pressure of the system constant within
+0.07 kPa (*0.5 torr). Connect the pressure regulating
system to the exit of the cold trap. A T-connection from the
pressure regulating system near the exit of the cold trap
should be used to connect the manometer. A ballast volume

may be used to dampen pressure fluctuations.

7.9 Pressure Measuring System—A manometer, capable
of measuring absolute pressure with an accuracy of +0.07
kPa (+0.5 torr).

7.9.1 A comparative ebulliometer may be used to mej-
sure pressure. The comparative ebulliometer is connected tq
the same pressure-controlled atmosphere as the test
ebulliometer and contains a reference fluid (for example,
distilled water). The observed boiling temperature in the
comparative ebulliometer is used to compute the applied
pressure from the known vapor pressure-temperature rela-
tionship of the reference fluid.

8. Safety Precautions

8.1 There shall be adequate provisions for the retention
and disposal of spilled mercury if mercury-containing ther-
mometers, pressure measurement, or controlling devices are
used.

8.2 Vapor pressure reference materials (Annex Al) and
many test materials and cold trap fluids will burn. Adequate
precautions shall be taken to eliminate ignition sources and
provide ventilation to remove flammable vapors that are
generated during operation of the ebulliometer.

8.3 Adequate precautions shall be taken to protect the
operator in case debris is scattered by an implosion of glass
apparatus under vacuum.

9. Procedure

9.1 Start with clean, dry apparatus. Verify the operation
and capability of the apparatus as described in Annex Al for
a new ebulliometer setup or an ebulliometer setup that has
not been used recently.

9.2 Charge a specimen of appropriate volume to the
ebulliometer boiler. Charge 75 = 1 mL for the vapor-lift
ebulliometer (Fig. 1). Close all stopcocks on the vapor-lift
ebulliometer. Charge 125 = 1 mL for the stirred-flask
ebulliometer (Fig. 2). Add a magnetic stirring bar to the
stirred-flask  ebulliometer. Connect the stirred-flask
ebulliometer to the reflux condenser.

9.3 Connect the ebulliometer reflux condenser to the cold
trap. Connect the cold trap exit to a glassware T-connection.
Connect one side of the T-connection to the manostat and
the other side to the manometer. If a comparative
ebulliometer is used as the manometer, charge the reference
fluid to the comparative ebulliometer and connect it through
a cold trap to the T-connection.

9.4 Start the condenser coolant flow. Set the manostat for
the lowest pressure to be studied. (This pressure should
produce a boiling temperature at least 30 K above the
condenser coolant temperature.) Turn on the magnetic
stirrer if using a stirred-flask ebulliometer. Turn on the
electrical heater, and heat the specimen to produce steady-
state reflux. A 30-mm reflux zone should be visible in the
bottom of a 200-mm long reflux condenser at steady-state.
Decrease the heating power if the reflux zone extends above
half the height of the condenser. The reflux return rate from
the condenser at steady-state should be at least two drOPS/S;

9.5 See 6.2 if the specimen “bumps”. If “bumping
invalidates the test, two remedies can be tried to see whet.h}fr
it is eliminated: the test can be repeated at a higher initidl
pressure, or a stirred-flask ebulliometer can be tried in place
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of the vapor-lift-pump ebulliometer.

NoOTE 4—“Bumping” in the ebulliometer boiler is usually caused by
the inability of the apparatus to dissipate the effects of superheating of
the specimen. This problem occurs more often at lower pressures,
approximately 1 to 15 kPa (8 to 110 torr).

NOTE 5—Some materials may “bump” a few times and then boil
smoothly. These materials can be studied provided that material is not
ejected from the condenser during the “bumping” period.

9.6 Record the temperature and manostat pressure after
the boiling point temperature is at a steady-state (+0.10 K)
for at least 10 min. Raise the manostat pressure to the next
highest pressure to be studied, and repeat the steady-state
measurement. Continue until five or more pressure-temper-
ature data points are determined.

9.6.1 Vary the heater power, and observe the effect on the
boiling temperature before recording the first data point. If
increasing the heater power raises the boiling temperature,
this indicates that there is insufficient reflux to the thermom-
eter well. Raise the power level in this case until a “heater
power plateau” is reached at which the observed temperature
is independent of the heater power.

9.6.2 At steady-state, the boiling temperature should be
independent of the heater power (applied voltage) over a
modest range (approximately 5 V for an ebulliometer with a
variable transformer).

9.7 Discontinue the test if the specimen begins to decom-
pose or polymerize. Decomposition may be indicated by a
decreasing boiling point temperature, smoking or extreme
discoloration of the specimen, or failure to reach a steady-
state. Polymerization of the specimen usually causes the
temperature to continue to increase instead of reaching a
steady-state.

9.8 Check the cold trap for the presence of condensed
volatiles from the specimen upon completion of the test.
Discard the results from the test if condensate is found in the
cold trap.

Note 6—If the test material is a pure chemical (99.9 % by weight) or
an azeotropic mixture, a small amount (approximately 2 mL) of cold
trap condensate is allowable.

Note 7—Take care not to permit water from humid laboratory air to
condense inside the cold traps. Analyze the cold trap condensate in a
questionable case to verify that it is from the specimen under study.

10. Calculation

10.1 Apply any calibration corrections to the pressure-
temperature data points. Plot the logarithms of the pressure
(log,oP) versus the reciprocal of the absolute temperature
{1/T(K)). Examine this plot for abrupt deviation from
linearity as evidence of decomposition or polymerization; see
1_0.2. Proceed to 10.3 if there is no evidence of decomposi-
uon or polymerization.

Note 8—Deviations from linearity due to the expected decrease in
“nthalpy of vaporization with temperature (the cause of curvature due to
the Antoine equation C constant <0) should not be confused with the
abrupt deviation due to decomposition or polymerization. Curvature in

%ormal data is barely perceptible in a visual examination of a log,oP
versus 1/7(K) plot (for example, see Fig. 3).

10.2 The initial decomposition or polymerization temper-
dture is the temperature at which the logarithmic vapor
Pressure plot first deviates abruptly from linearity. Data
Points in the linear region at temperatures below the initial
lecomposition or polymerization temperature may be used
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to determine vapor pressure equation constants, as described
in 10.3.

10.3 Calculate the Antoine vapor pressure equation con-
stants, 4, B, and C, retaining all available decimals. Use a
nonlinear least-squares regression program to fit the Antoine
equation, log,o,P = A — B/(T + C), to the measured
pressure-temperature data points.

Note 9—If a nonlinear least-squares regression program is not
available, a linear least-squares regression program may be used for
Antoine equation fitting by making the following variable
transformations:'* a = 4, b = A*C — B, and ¢ = —C. The fitting
equation, now linear in the parameters, is as follows:

T*log,oP = a*T + b + c*log,oP

NoTe 10—Antoine equation constants (for log,o, kPa, and K units)
typically fall in the following ranges:!! 4, 4.9 to 7.8; B, 750 to 3000; and
C, —235 to —3. Data for which any of the fitted Antoine equation

constants fall outside of these ranges (particularly C > 0) should be
rejected.

11. Report

11.1 Report the following information:

11.1.1 The initial decomposition or polymerization tem-
perature (if any) as the temperature at which the logarithmic
vapor pressure plot of 10.1 deviates abruptly from linearity.

11.1.2 The type of ebulliometer used for the test and the
volume of specimen charged to the boiler.

10 This procedure was described by Willingham, et al, Journal of Research NBS,
Vol 35, 1945, pp. 219-244.

' These ranges were determined by the examination of Antoine equation
constant databanks; for example, see Boublik, T., Fried, V., and Hala, E., The
Vapour Pressures of Pure Substances, Elsevier, New York, NY, 1973.
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11.1.3 A table of the measured pressure-temperature data
points and Antoine equation constants, including all avail-
able decimal places and a table of the computed pressures for
the observed temperatures and the differences of (observed-
calculated) pressures expressed both in kPa and percent of
observed pressure.

11.1.4 To the nearest 0.1 K, the 101.325 kPa (760.00 torr)
normal boiling point, the boiling point temperatures at 70.0,
30.0, 10.0, and 1.0 kPa (525, 225, 75, and 7.5 torr), and the
vapor pressure at 293.15 K (20°C) computed, to the nearest
0.1 kPa, from the Antoine equation that was fitted to the
data.

11.2 See the sample calculations and report given in
Annex A3.

12. Precision and Bias'Z

12.1 Interlaboratory Study (ILS)—An interlaboratory
study for measurement of vapor pressure by ebulliometry by
this test method was conducted in 1996. Two materials were
studied: n-heptane and a 50 mole % mixture of ethanol +
n-propanol. Each of eight laboratories measured vapor
pressure data for n-heptane; each of six laboratories mea-
sured vapor pressure data for a 50 mole % mixture of ethanol +
n-propanol. Practice E 691 was followed for the ILS design
and for the analysis of the data.

12.2 Test Results—The precision information given
below is for duplicate determinations of vapor pressure data
calculated from the derived Antoine equations as described
in 11.1.4.

12.3 Precision—The terms repeatability and reproduc-
ibility given below are used as specified in Practice E 177.
Standard deviations among study results may be calculated
by dividing the third and fourth table columns by 2.8.

12 A Research Report is available from ASTM Headquarters. Request RR:
E37-1023.

12.3.1 Precision for n-Heptane:

ILS Av- Repeat- Reproduc-  NBS

erage ability ibility Data!3

Normal boiling point (K) at 371.49 0.13 0.34 371.57
101.325 kPa

Boiling point (K) at 70.0 kPa 359.41 0.08 0.36 359.47
Boiling point (K) at 30.0 kPa 334.90 0.10 0.29 334.95
Boiling point (K) at 10.0 kPa 308.39 0.20 0.32 308.51
Boiling point (K) at 1.0 kPa 266.29 0.44 1.76 266.67
Vapor pressure (kPa) at 293.15 K 4.77 0.07 0.17 472

12.3.2 Precision for 50 Mole % Mixture of Ethanol +
n-Propanol:

s Repeat-  Reproduc-

Average  ability ibility
Normal boiling point (K) at 101.325 kPa ~ 359.19 007 . 108
Boiling point (K) at 70.0 kPa 349.90 0.07 114
Boiling point (K) at 30.0 kPa 330.60 020 124
Boiling point (K) at 10.0 kPa 309.03 038 135
Boiling point (K) at 1.0 kPa 273.17 0.71 1.62
Vapor pressurc (kPa) at 293.15 K 393 0.13 036

12.4 Bias:

12.4.1 Bias for n-Heptane—The values listed in the “NBS
Data” column in 12.3.1 can be used as accepted reference
values as defined in Practice E 177. The deviation of the
study results from the “NBS Data” is less than the reproduc-
ibility bounds.

12.4.2 Bias for 50 Mole % Mixture of Ethanol + n-
Propanol—The bias for these measurements is undeter-
mined because there are no reference values available for this
mixture.

13. Keywords

13.1 Antoine equation; boiling temperature; decomposi-
tion temperature; ebulliometer; polymenzation temperature;
superheating; vapor pressure

13 See reference in Footnote 10.

ANNEXES

(Mandatory Information)

Al. CHECKING EBULLIOMETER OPERATION AND CAPABILITY

Al.1 Scope

Al.1.1 This annex covers a procedure for checking the
mechanical operation and capability of the equipment used
for the ebulliometric determination of vapor pressure. All
parts of the apparatus, ebulliometer, manostat, manometer,
thermometer, connecting lines, etc. are checked as a system.

Al.1.2 If the results of this procedure reveal that the
experimental arrangement is not capable, individual compo-
nents should then be checked to isolate the cause of the
problem.

Al.2 Summary of Test

A1.2.1 Vapor pressure data are measured for one of four
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reference materials. The measured data are compared with
known vapor pressure data for the reference material. The
ebulliometer experimental arrangement is capable of the test
method if the measured data are sufficiently close to known
data for the reference matenal.

Al.3 Procedure

Al1.3.1 Choose one of the four vapor pressure reference
materials listed in Table Al.1. Charge a specimen of the
reference material to the ebulliometer, and measure the
boiling temperature data as described in Section 9.

Al.4 Calculation

Al.4.1 Using the procedure described in Section 10,
compare the calculated boiling points from the fitted
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TABLE A1.1 Vapor Pressure Reference Materiais“ and Boiling Temperature Ranges (K)

Pressure (kPa) Water n-Heptane n-Decane n-Dodecane
1.0 (7.5 torr) 279.2 t0 281.2 265.6 to 267.6 324.4 to 326.8 357.7 to 360.2
10 (75 torr) 318.6 to 319.4 308.2 to 309.1 374.0 to 375.1 4108 to 4119
30 (225 torm) 342.0 to 342.6 334.8 to 335.4 404.8 to 405.6 443.8 t0 444 .6
70 (525 torr) 362.9 to 363.4 359.3 to 359.7 433.2 to 433.8 4743 to 474.9
101.325 (760.00 tom) 373.0 to 373.4 3714103718 447.2 t0 447 .8 489.3 to 489.9

A The data sources for this table are as follows: for water, Haar, L., Gallagher, J. S., and Kell, G. S., NIST/NRC Steam Tables, Hemisphere, New York, NY, 1984, pp.
3-10; and for n-heptane, n-decane, and n-dodecane, Daubert, T. E., ed., The DIPPR Project 801 Data Compilation, Design Institute of Physical Property Data, AIChE, New

york, NY, 1990, Compounds 17, 56, and 64.

Antoine equation for 101.325, 70.0, 30.0, 10.0, and 1.0 kPa
(760.00, 525, 225, 75, and 7.5 torr) with the ranges listed in
Table Al.1. The ebulliometer experimental arrangement is
capable of the test method if all of the calculated boiling
points are within the ranges listed.

NotE Al.1—The size of the boiling temperature ranges given in
Table Al.1 take into account the uncertainty in the controlled pressure,
dP/dt at the controlled pressure, and the uncertainty in the purity of the
reference material.

A2. SPECIFICATIONS FOR WATER, n-HEPTANE, n-DECANE, AND n-DODECANE

A2.1 Water

A2.1.1 Water shall conform to the requirements of Spec-
ification D 1193, Type I1. These requirements are commonly
met by laboratory distilled water.

A2.2 n-Heptane, n-Decane, and n-Dodecane
A2.2.1 Use chemicals of at least 99 % purity. These

reagents should conform to the specifications of the Com-
mittee on Analytical Reagents of the American Chemical
Society, where such specifications are available. Specifica-
tions for analytical reagents may be obtained from the

A3. SAMPLE CALCULATIONS AND REPORT

A3.1 Sample Experimental Data

A3.1.1 These controlled pressure boiling temperature data
pairs were measured on a 75-mL specimen charged to a
vapor-lift pump ebulliometer:

P (kPa) T (K)
10.0 3184
20.0 3354
30.0 345.8
50.0 360.7
70.0 371.2
85.0 3719
100.0 383.3

43.2 Sample Calculations

A3.2.1 A log,oP versus 1/T (K) plot (Fig. 3) of the data
rom A3.1 revealed no abrupt deviations from linearity. A
aonlinear least-squares fit of the Antoine equation, logoP =
4 — B/(T + C), produced the following constants:

A(fit) = 6.168057

B(fit) = 1397.23

C(fi) = —48.10
The initial estimate for the parameters was as follows: 4 =
.5, B= 1500, and C = —45. The sum of squared deviations
of log,oP(exper) — log,oP(calc) is 2.805E-05. The fitted
Antoine equation constants fall into the ranges specified in
vote 10.

\3.3 Sample Vapor Pressure Report
A3.3.1 See Fig. A3.1 for a sample report.

American Chemical Society, 1155 16th Street, NW,
Washington, DC 20036.
For: Test Material of Sample Report
Antoine Equation Least-Squares Fit
LogP=A-B/(T+C) P=kPg T=K;Log = Base 10
Antoine Constants
A = 6.168057
B= 1397.23
C= -48.10
Experimental
Temperature Pressure (kPa)

x) Experimental Calculated A A Percent
3184 10.0 10.0 0.0 0.2
3354 20.0 20.2 ~0.2 -09
345.8 30.0 2058 0.2 0.6
360.7 50.0 499 0.1 0.1
371.2 70.0 69.8 0.2 0.3
3779 85.0 85.4 -0.4 -0.5
383.3 100.0 99.9 0.1 0.1

Calculated
Pressure Temperature
(kPa) )
1.0 2746
10.0 318.5
30.0 346.0
70.0 371.3
101.325 383.8
29 293.15 (20°C)

Data for a 75-ml. specimen charged to a vapor-ift-pump ebuliometer.
FIG. A3.1 Sample Vapor Pressure Report
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