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superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope * responsibility of the user of this standard to establish appro-

1.1 This test method covers a procedure for the determind2fiate safety and health practices and determine the applica-
tion of total vapor pressure of petroleum products usindﬁ)lllty of regulatory limitations prior to usg(For specific hazard
automatic vapor pressure instruments. The test method &atements, see Note 3.)
suitable for testing samples with boiling points above 0°C
(32°F) that exert a vapor pressure between 7 and 110 kPa (1.
and 16 psi) at 37.8°C (100°F) at a vapor-to-liquid ratio of 4:1. 2-1 ASTM Standards: ,

The test method is applicable to gasolines containing oxygen- D 4057 Practice for Manual Sampling of Petroleum and

ates. No account is made of dissolved water in the sample. Petroleum Products _
D 4953 Test Method for Vapor Pressure of Gasoline and

Note 1—Because the external atmospheric pressure does not influence  Gasoline-Oxygenate Blends (Dry Methdd)

the resultant vapor pressure, this vapor pressure is an absolute pressure a _
37.8°C (100°F) in kPa (psi). This vapor pressure differs from the true D 5190 Test Me.'thOd for Vapor Pressure of Petraleum Prad
ucts (Automatic Method)

vapor pressure of the sample due to some small vaporization of the sample
and dissolved air into the air of the confined space. D 5191 Test Method for Vapor Pressure of Petroleum Prod-

1.1.1 Some gasoline-oxygenate blends my show a haze ucts (Mini Methodj
when cooled to 0 to 1 °C. If a haze is observed in 8.5, it shalB. Terminology
be indicated in the reporting of results. The precision and bias
statements for hazy samples have not been determined (se
Note 7).

1.2 This test method is a modification of Test Method

DtSlth(l\/_lml Method) n ;Nh'Ch tlhe_ t_estt_ chamber is_at 3.1.1.1 Discussior—The DVPE is expected to be equivalent
a T%Sq_h?r'ct prtessutrr(]a pdrlor 0 satmhp € |njecf|on.t ted to the value obtained on the sample by Test Method D 4953.
: EpIESNANENAC. REY ST MEOYSE 0L ANOMBLE ¥8LAUG- 41 5 54 pressure—the observed pressure measured in the

pressure instruments that perform measurements on IIqu'&periment that is the resultant pressure increase from the

sample sizes in the range from 1 to 10 mL. S . )
1.4 This test method is suitable for the determination of theInltlal ambient atmospheric pressure.

dry vapor pressure equivalent (DVPE) of gasoline and4, Summary of Test Method
gasoline-oxygenate blends by means of a correlation equation 4.1 A known volume of chilled, air-saturated sample is

(see 13.2). Thga calculated DVPE is cqnsidered equivalent htroduced into a thermostatically controlled test chamber, the
the result obtained on the same material when tested by Tefliernal volume of which is five times that of the total test

Method D 4953. _ _ specimen introduced into the chamber. The test chamber is at
1.5 The values stated in acceptable Sl units are regarded ggyspheric pressure prior to introduction of the sample. After
;tandarq. The values given in parentheses are provided f?r‘itroduction of the sample into the test chamber, the test
|nformat|pn only. specimen is allowed to reach thermal equilibrium at the test
1.6 This standard does not purport to address all of the e heratyre, 37.8°C (100°F). The resulting rise in pressure in
safety concerns, if any, associated with its use. It is the, o chamber is measured using a pressure transducer sensor
and indicator.
1 This test method is under the jurisdiction of ASTM Committee D-2 on 4.2 The measured total vapor pressure is converted to a

Petroleum products and Lubricants and is the direct responsibility of Subcommittee
D02.08.0D on RVP and V/L Ratio. I
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Referenced Documents

3.1 Definitions of Terms Specific to This Standard:

8&.1.1 dry vapor pressure equivalent (DVRER value cal-
culated by a correlation equation (see 13.2) from the total
pressure.

*A Summary of Changes section appears at the end of this standard.
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DVPE by use of a correlation equation (see 13.2). (with traceability to a nationally recognized standard) to ensure
o that the device remains within the required accuracy specified
5. Significance and Use in 6.4.
5.1 Vapor pressure is an important physical property of 6.5 Pressure Sourceclean, dry compressed gas or other
volatile liquids. suitable compressed air capable of providing pressure for

5.2 Vapor pressure is critically important for both automo-calibration of the transducer and cleaning of the cell.
tive and aviation gasolines, affecting starting, warm-up, and . :

. . . Note 2—A vacuum source is an alternate means for cleaning of the
tendency to vapor lock with high operating temperatures og
high altitudes. Maximum vapor pressure limits for gasoline are
legally mandated in some areas as a measure of air pollution Reagents and Materials

control. 7.1 Purity of Reagents-Use chemicals of at least 99 %

6. Apparatus purity for _quality co_nt_rol_ checks (see Section 11). Unless
' otherwise indicated, it is intended that all reagents conform to
6.1 Vapor Pressure ApparatesThe type of apparatds ihe specifications of the Committee on Analytical Reagents of

suitable for use in this test method employs a small volume teshe American Chemical Society where such specifications are

chamber incorporating a transducer for pressure measureme}gailable® Lower purities can be used, provided it is first

and associated equipment for thermostatically controlling thscertained that the reagent is of sufficient purity to permit its

chamber temperature. _ _ use without lessening the accuracy of the determination.
6.1.1 The test chamber shall be designed to contain between7 > cyclohexane (Warning—See Note 3.)

2 and 50 mL of liquid and vapor and be capable of maintaining 7 3 cyclopentane (Warning—See Note 3.)

a vapor-liquid ratio between 3.95 and 1.00 and 4.05 and 1.00. 7 4 2 2-DimethylbutangWarning—See Note 3.)
6.1.2 The pressure transducer shall have a minimum opera- 7 5 2 3-pimethylbutangWarning—See Note 3.)

tional range from 0 to 172 kPa (0 to 25.0 psi) with a minimum 7 g 2_Methylpentane (Warning—See Note 3.)

resolution of 0.1 kPa (0.01 psi) and a minimum accuracy of 7.7 Toluene (Warning—See Note 3.)

+0.3 kPa (£0.05 psi). The pressure measurement system shall

include associated electronics and readout devices to displayNoTe 3—Warning: Cyclohexane, toluene, cyclopentane, 2,2-
the resulting pressure reading imethylbutane, 2,3-dimethylbutane and 3-methylpentane are flammable

- d a health h d.
6.1.3 A thermostatically controlled heater shall be used g @ neatth hazar

maintain the test chamber at 37:80.1°C (100= 0.2°F) for 8. Sampling

the duration Of the test. 8.1 General Requirements

6.1.4_A platinum resistance thermometer shall be usp_d for g1 1 The extreme sensitivity of vapor pressure measure-
measuring the temperature of the test chamber. The minimumyo s g |osses through evaporation and the resulting changes
temperature range of the measuring device shall be fromy, composition is such as to require the utmost precaution and
ambient to 75°C (167°F) with a resolution of 0.1°C (0.2°F) andi,o most meticulous care in the handling of samples.
accuracy of 0.1°C (0.2°F). &3 8.1.2 Obtain a sample and test specimen in accordance with
_ 6.1.5 The vapor pressure apparatus shall have provisions faf 3 of practice D 4057, except do not use 10.3.1.8 of Practice
mtroductlpn of the te_st specimen into the test (;hamber and fob 4057, Sampling by Water Displacement, for fuels containing
the cleaning or purging of the chamber following the test. v qenates. Use a 1-L (1-qt) sized container filled between 70

6.2 Syringe if required, gas tight, 1 to 20 mL capacity with g0 o5 with sample.
a 1%, or better, accuracy and:al %, or better, precision. g 1 3 perform the vapor pressure determination on the first
The capacity of the syringe shall not exceed two times thgegt snecimen withdrawn from a sample container. Do not use
volume of the test specimen being dispensed, and shall b&e remaining sample in the container for a second vapor
chosen so as to provide maximum accuracy and resolution fQfessre determination. If a second determination is necessary,
the volume to be injected. obtain a new sample.

6.3 Iced-Water Bath or Air Bathfor chilling the samples g1 4 protect samples from excessive temperatures prior to
and syringe to temperatures be_tween 0and 1°C (32_and 34 I:tésting. This can be accomplished by storage in an appropriate

6.4 Pressure Measuring Deviceapable of measuring am- ;.o path or refrigerator.

bient and above ambient pressures with an accuracy of 0.20g 1 5 pg not test samples stored in leaky containers. Discard
kPa (0.03 psi) or better at the same elevation relative to sea,q gptain a new sample if leaks are detected.

level as the apparatus in the Iaboratory._ 8.1.6 Do not store samples in plastic (polyethylene,
6.4.1 When a mercury manometer is not used as thﬁolypropylene, and so forth) containers since volatile materials

pressure measuring device, the calibration of the pressu ﬁ"lay diffuse through the walls of the container.

measuring device employed shall be periodically checked

5Reagent Chemicals, American Chemical Society Specificatidmzrican
“The following instruments have been found satisfactory for use in this testChemical Society, Washington, DC. For suggestions on the testing of reagents not
procedure as determined by interlaboratory testing: Herzog Mini Reid Vapodisted by the American Chemical Society, sAmalar Standards for Laboratory
Pressure Model MP970—available from Varlen Instruments, Inc., 2777 Washingtoi€hemicals BDH Ltd., Poole, Dorset, U.K., and thénited States Pharmacopeia
Blvd., Bellwood, IL 60104 and ABB Model 4100—available from ABB Process and National FormularyU.S. Pharmacopeial Convention, Inc. (USPC), Rockville,
Analytics, Lewisburg, WV. MD.
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