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1. Scope D 4057 Practice for Manual Sampling of Petroleum and

1.1 This test method, a modification of Test Method D 323 _ Petroleum PTOdU‘ﬁS
(Reid Method), provides two procedures to determine the E 1 Specification for ASTM Thermometérs
vapor pressure (Note 1) of gasoline and gasoline-oxygena
blends. This test method is applicable to gasolines an

gasoline-oxygenate blends with a vapor pressure range from 353-1 The liquid chamber of the vapor pressure apparatus is
to 100 kPa (5 to 15 psi) (see Note 2). filled with the chilled sample and connected to the vapor

chamber at 37.8°C (100°F). The apparatus is immersed in a
Note 1—Because the external atmospheric pressure is counteracted Byqth gt 37.8°C (100°F) until a constant pressure is observed.

the atmospheric pressure initially present in the air chamber, this vap ; ; ;
pressure is an absolute pressure at 37.8°C (100°F) in kilopascals (poung{;he pressure reading, suitably corrected, is reported as the

force per square inch). This vapor pressure differs from the true vapoY'Elpor pressure. . .
pressure of the sample due to some small vaporization of the sample and 3-2 Procedure A utilizes the same apparatus and essentially
air in the confined space. the same procedure as Test Method D 323 with the exception

Note 2—Vapor pressure of gasoline or gasoline-oxygenate blendghat the interior surfaces of the liquid and vapor chambers are
below 35 kPa (5 psi) or greater than 100 kPa (15 psi) can be determinaghaintained completely free of water. Procedure B utilizes a
with this test method but the Precision and Bias as described in Section 1&mi-automatic apparatus with the liquid and vapor chambers

do not apply. For materials with a vapor pressure greater than 100 kPa (% : : ; ;
psi), u® 2 0 to 200 kPa (0 to 30si) gage as specified in the Annex of Test Ydentical in volume to those in Procedure A. The apparatus is

Method D 323. suspended in a horizontal bath and rotated while attaining

equilibrium. Either a Bourdon gage or pressure transducer can

1.2 Some gasoline-oxygenate blends may show a haze Whefd 50 with this procedure. The interior surfaces of the liquid

_coqled to .O to 1°C. If a haze is observed in 84 it shall .beand vapor chambers are maintained free of water.
indicated in the reporting of results. The precision and bias

statements for hazy samples have not been determined (sge Significance and Use

Note 10). . ) . 4.1 Vapor pressure is an important physical property of
1.3 The values stated in acceptable metric units are stafy,,iq spark-ignition engine fuels. It provides an indication of

dard. The values given in parentheses are provided for infofzq,y 5 fuel will perform under different operating conditions.

mation purposes only. For example, vapor pressure is a factor in determining whether
1.4 This standard does not purport to address all of the, f,e will cause vapor lock at high ambient temperature or at

safety concerns, if any, associated with its use. It is the,igh aititude, or will provide easy starting at low ambient
responsibility of the user of this standard to establish appro'temperature.

priate safety and health practices and determine the applica-
bility of regulatory limitations prior to useSpecific precau-
tions are given in 6.5, and Note 5, Note 7, Note 8, Note Al1.1
and Note Al1.2.

. Summary of Test Method

4.2 Petroleum product specifications generally include va-
por pressure limits to ensure products of suitable volatility
performance.

Note 3—Vapor pressure of fuels is regulated by various government
2. Referenced Documents agencies.

2.1 ASTM Standards: 5. Apparatus

D 323 Test Method for Vapor Pressure of Petroleum Prod- . . .
ucts (Reid Method) 5.1 The apparatus for Procedure Ais described in Annex Al.

5.2 The essential dimensions and requirements for the liquid
and vapor chamber for Procedure B are identical with those for

1 i i i i i i i - B . . .
This test method is under the jurisdiction of Committee D-2 on Petroleum,?ro‘__:edure A and described in Annex Al. External f|tt|ngs and

Products and Lubricants and is the direct responsibility of Subcommittee D02.08 o

\olatility.
Current edition approved April 10, 1999. Published June 1999. Originally

published as D 4953 — 89. Last previous edition D 4953 — 99. 2 Annual Book of ASTM Standardgol 05.02.
2 Annual Book of ASTM Standardgol 05.01. 4 Annual Book of ASTM Standardgol 14.03.
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features will vary depending on whether a gage or transduceemoving the dipstick. For transparent containers, using a marked ruler or

is used and the provision for rotating the apparatus in the bati®y comparing the sample container to a like container which has the 70
. . . . . 0, i

Details of a commercially available unit are shown in Annexand 80 % levels clearly marked, has been found suitable.

A2. 7.2.1 Discard the sample if its volume is less than 70 % of
) the container capacity.
6. Handling of Test Samples 7.2.2 If the container is more than 80 % full, pour out
6.1 This section applies to both Procedure A and B. enough sample to bring the container contents within 70 to

6.2 The extreme sensitivity of vapor pressure measuremen8 % range. Under no circumstance return any of the poured
to losses through evaporation is such as to require the utmostit sample to the container.
precaution and the most meticulous care in handling of 7.2.3 Reseal the container, if necessary, and return the
samples. sample container to the cooling bath.

6.3 Sampling shall be done in accordance with the Reid 7.3 Air Saturation of the Sample in Sample Container
Vapor Pressure section (10.3) of Practice D 4057 except for 7.3.1 Transparent Containers OnlySince 7.2 does not
fuels containing oxygenates where the Water Displacemenequire that the sample be opened to verify the sample capacity,
Procedure section (10.3.1.8) of D 4057 must not be used. it is necessary to unseal the cap momentarily before resealing

6.4 Sample Container Size it, so that the samples in transparent containers are treated the

6.4.1 The size of the sample container from which the vaposame as samples in non-transparent containers.
pressure sample is taken shall be 1 L (1 qgt). It shall be 70 to 7.3.2 With the sample again at a temperature of 0 to 1°C,
80 % filled with sample. take the container from the cooling bath or refrigerator, wipe it

6.4.2 The present precision statement has been derivetty with an absorbent material, remove the cap momentarily,
using samples in 1-L (1-qt) containers. Samples taken iiaking care that no water enters, reseal, and shake vigorously.
containers of other sizes as prescribed in Practice D 4057 cdReturn it to the cooling bath or refrigerator for a minimum of
be used if it is recognized that the precision can be affected. 12 min.
the case of referee testing the 1-L (1-gt) sample container shall 7.3.3 Repeat 7.3.2 twice more. Return the sample to the
be mandatory. cooling bath until the beginning of the procedure.

6.5 Hazard 7.4 Preparation of Liquid Chamber

6.5.1 The vapor pressure determination shall be the first test 7.4.1 Place the stoppered or closed liquid chamber and the
withdrawn from the sample container. The remaining sample isample transfer tube in a refrigerator or cooling bath for
the container cannot be used for a second vapor pressusafficient time to allow the chamber and the transfer tube to
determination. If necessary, obtain a new sample. reach a temperature of 0 to 1°C (32 to 34°F). Keep the liquid

6.5.2 Samples shall be protected from excessive heat primhamber upright and not immersed over the top of the coupling
to testing. threads.

6.5.3 Samples in leaky containers shall not be tested. Note 5—Caution: The transfer connection must be kept completely

Discard and obtain a new sample. dry during cooling. This can be accomplished by placing the transfer
6.6 Sample Handling Temperatureln all cases, the sample connection in a water tight plastic bag.

container and contents shall be cooled to 0 to 1°C (32 to 34°F)

before the container is opened. Sufficient time to reach this ;g f r(é%?\rr?sgtntr?é thae \e/acp:ror r(éggtr}:get:ans ducer to the vapor
temperature shall be assured by direct measurement of the ™" 9ag P P

temperature of a similar liquid in a like container placed in theg??rrlg bcegaarggerpsvﬁi?evtvﬁéelz t.'ﬁgtcﬂgsmuggro;:ggr:ggeh;gfgns'Srge
cooling bath at the same time as the sample. See A1.3.1. q :

that the vent hole in the vapor chamber connection is also

7. Preparation of Apparatus securely closed.
7.1 This section applies to both Procedure A and Procedure Note 6—For some Test Method D 323 apparatus, a Number 6.5 rubber
B stopper has been found satisfactory. For the horizontal or Herzog

' PP ; " . apparatus, a Number 3 rubber stopper and a Number 000 cork in the vent
7.2 Verification of Sample Container FillingWWith the hole is satisfactory. Another procedure is to attach a spare liquid chamber

sample at a temperature of 0 to 1°C, take the container from thg' vapor chamber during the conditioning period. A third alternative is

cooling bath or refrigerator and wipe dry with absorbenty, ytilize a cap threaded to match the threads of the vapor chamber.

material. If the container is not transparent, unseal it, and usingeveral apparatus manufacturers have indicated the intention to supply
a suitable gage, confirm that the sample volume equals 70 tguch caps for equipment. In any procedure used, the interior surfaces of
80 % of the container capacity (see Note 4). If the sample ighe vapor pressure apparatus and the sample must be kept completely free
contained in a transparent glass container, verify that th&f water.

container is 70 to 80 % full by suitable means (see Note 4). Note 7—Caution: Making a water tight closure of both the liquid and
vapor chambers is extremely important. For some samples containing

NoTe 4—For non-transparent containers, one way to confirm that theoxygenated compounds, contact with water can cause phase separation
sample volume equals 70 to 80 % of the container capacity is to use and invalidate results.

dipstick that has been pre-marked to indicate the 70 and 80 % container 752 Immerse the va hamber i ter bath .
capacities. The dipstick should be of such material that it shows wettin = por chamber in a watér balh main-

after being immersed and withdrawn from the sample. To confirm thgamed at 37.8+ 0.1°C (100+ 0.2°F) for not less than 20 min:
sample volume, insert the dipstick into the sample container so that if N€ top of the vapor chamber must be at least 25 mm (1 in.)
touches the bottom of the container at a perpendicular angle, beforbelow the surface of the water (Procedure A). (In Procedure B
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the vapor chamber lies horizontally, completely immersed inconnection of the liquid and vapor chambers is below the water
the water bath.) Do not remove the vapor chamber from théevel. Carefully examine for leaks. If no leaks are observed,
water bath until the liquid chamber has been filled with sampldurther immerse the apparatus to at least 25 mm (1 in.) above

as described in 8.1. the top of the vapor chamber. Observe the apparatus for leaks
throughout the test and discard the test at anytime a leak is
8. Procedure detected.

8.1 Sample Transfer-Remove the sample from the cooling  8.3.2 Procedure B—While holding the apparatus in a verti-
bath, dry the exterior of the container with absorbent materialga| position immediately reconnect the spiral tubing at the
uncap, and insert the chilled transfer tube (See Flg 1) RemO\@Jick action disconnect. Tilt the apparatus to 20 to 30°
the liquid chamber from the cooling bath and, using andownward for 4 0 5 s toallow the sample to flow into the
absorbent material, dry the threaded top and place the chambggpor chamber without getting into the tube extending into the
in an inverted position over the top of the transfer tube. Inveryapor chamber from the gage or pressure transducer. Place the
the entire system rapidly so that the liquid chamber is uprightssembled apparatus into the water bath maintained at:38.7
with the end of the transfer tube approximately 6 mm (0.25in.)p.1°C (100+ 0.2°F) in such a way that the bottom of the liquid
from the bottom of the |IqUId chamber. Fill the chamber to chamber engages the drive Coup"ng and the other end of the
overflowing. Withdraw the transfer tube from the liquid Cham'apparatus rests on the support bearing. Observe the apparatus
ber while allowing the sample to continue flowing up to for leakage throughout the test. Discard the test anytime a leak

complete withdrawal. is detected.
NoTe 8—Warning: Provision shall be made for suitable containment 8.4 Verification of Single Phase Samplé\fter the appara-
and disposal of the overflowing sample to avoid fire hazard. tus has been immersed in the bath, check the remaining sample

8.2 Assembly of Apparatusimmediately remove the vapor for phgse se_paration. If_the sample is contgined in a transparent
chamber from the water bath and, as quickly as possible, drgontainer, this observation can be made prior to sample transfer
the exterior of the chamber with absorbent material with(8-1). If the sample is contained in a non-transparent container,
particular care given to the connection between the vapofix the sample thoroughly and immediately pour a portion of
chamber and the liquid chamber. Remove the closure from thé1€ remaining sample into a clear glass container and observe
vapor chamber and couple the filled liquid chamber to thdor evidence of phase separation. A hazy appearance is to be
vapor chamber as quickly as possible without spillage. Whegarefully distinguished from separation into two distinct
the vapor chamber is removed from the water bath and drieBhases. The hazy appearance shall not be considered grounds
and the closure is removed, connect it to the liquid chambetfor rejection of the fuel. If a second phase is observed, discard
without undue movement that could promote exchange ofh€ test and the sample. Hazy samples may be analyzed (see
room temperature air with the 37.8°C (100°F) air in theReport section).
chamber. Not more than 10 s should elapse between removing8.5 Measurement of Vapor Pressure
the vapor chamber from the water bath and completion of the 8.5.1 Procedure A—After the assembled apparatus has been
coupling of the two chambers. With Procedure B it is necessarin the water bath for at least 5 min, tap the pressure gage lightly
to disconnect the spiral tubing at the quick action disconnecand observe the reading. Withdraw the apparatus from the bath
after removing from the water bath and before making theand repeat the instructions of 8.3. At intervals of not less than
connection to the vapor chamber. 2 min, tap the gage, observe the reading and repeat the

8.3 Introduction of the Apparatus into Bath instructions given in 8.3 until a total of not less than five

8.3.1 Procedure A-Turn the assembled apparatus upsideshakings and gage readings have been made and continuing
down and allow all the sample in the liquid chamber to drainthereafter if necessary until the last two consecutive gage
into the vapor chamber. With the apparatus still inverted, shakgeadings are constant, indicating that equilibrium has been
it vigorously eight times lengthwise. With the gage end up,attained. Read the final gage pressure to the nearest 0.25 kPa
immerse the assembled apparatus in the bath, maintained @05 psi) and record this value as the uncorrected vapor
37.8% 0.1°C (100+ 0.2°F), in an inclined position so that the pressure of the sample. Without undue delay remove the

pressure gage from the apparatus and, without attempting to
Chilled Liquid Chamber remove any liquid that may be trapped in the gage, check its
reading against that of the pressure measuring device while
both are subjected to a common steady pressure that is not
more than 1.0 kPa (0.2 psi) from the recorded uncorrected
vapor pressure. If a difference is observed between the gage
and the pressure measuring device readings, add to or subtract
the difference from the uncorrected vapor pressure and record
the resulting value as the vapor pressure of the sample.

8.5.2 Procedure B—After the assembled apparatus has been

Chilled Sample
Transfer Connection —
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Sample Container  Sealing Closer  Gasoline Chamber Position of System for in the bath for at least 5 min, tap the pressure gage lightly and

Prior to Transfer  Replaced by Sample Placed Over Liguid Sample Transfer b h di R h i d di [ I
of Sample Transfer Connection  Delivery Tube observe the reading. Repeat the tapping and reading at intervals

FIG. 1 Simplified Sketches Outlining Method Transferring Sample of not less thgn 2 min, until 2 consecutive readings are
to Liquid Chamber from Open-Type Containers constant. (Tapping is not necessary with transducer model but



b D 4953

the reading intervals are the same.) Read the final gage diguid has reached the gage, purge the gage as described in
transducer pressure to the nearest 0.25 kPa (0.05 psi) a®d6.2. The transducer has no cavity to trap liquid. Ensure that
record this value as the uncorrected vapor pressure. Withouio liquid is present in the T-handle fitting or spiral tubing by
undue delay, disconnect the gage or pressure transducer frdiorcing a stream of dry air through the tubing. Connect the
the apparatus and check its reading against that of the pressigage or transducer to the vapor chamber with the liquid
measuring device while both are subjected to a common steadypnnection closed and place in the 37.8°C (100°F) bath to
pressure that is not more than 1.0 kPa (0.2 psi) different froncondition for the next test.

the recorded uncorrected vapor pressure. If a difference is

observed between the gage or transducer and the pressife Report

measuring device, add to or subtract the difference from the 9.1 Reporting Results-Report the vapor pressure to the
uncorrected vapor pressure and record the resulting value agarest 0.25 kPa (0.05 psi) in kilopascals (pounds-force per
the vapor pressure of the sample. square inch) without reference to temperature.

Note 9—If it is suspected that phase separation of the sample may hay, 9.2 If the sample was observed to be hazy in 8.4, report the

occurred during the test procedure, the following procedure can bfes’t result as in 9.1, followed by the letter “H".
performed to verify the integrity of the test sample. Perform the following  Note 10—The precision and bias statements have not been determined

operations as quickly as possible after removing the apparatus from thgr hazy samples, since these types of samples have not been evaluated as
water bath in order to maintain the temperature of the sample at or near theyrt of an interlaboratory study.

test temperature. Quickly dry the exterior surfaces of the liquid and vapor Nore 11—The inclusion of the letter “H” in 9.2 is intended to alert the
chambers with absorbent material. With the apparatus in an uprighyata recipient that the sample analyzed was hazy. In the event a laboratory
position, disconnect the vapor and liquid chambers. Quickly drain theyas a computer system that is incapable of reporting alphanumeric results
contents of the liquid chamber into a dry, clear, glass container angy accordance with the requirements in 9.2, it is permissible for the
observe the sample. If the sample is not clear and bright and free of gyporatory to report the result obtained as in 9.1, along with a statement or

second phase, cap the container, reheat the sample to 37.8°C (100°F), minotation that clearly conveys to the data recipient that the sample
the sample well, and observe the sample again. If the sample is still ng{nalyzed was hazy.

clear and bright and free of a second phase, phase separation has occurred
and the test may not be valid. 10. Precision and Bias®

8.6 Preparation of Apparatus for Next TesThoroughly 10.1 The following criteria are to be used for judging the
purge the vapor chamber of residual sample by filling it withacceptability of results.
W{:\rm ther above 32,°C (_900':) and aIIowmg 'F to drain. Rgpeat Note 12—The following precision data were developed in a 1991
this purging at least five times. Purge the liquid chamber in théyterlanoratory cooperative test program. Participants analyzed sample
same manner. Rinse both chambers and the transfer tulsets comprised of blind duplicates of 14 types of hydrocarbons and
several times with petroleum naphtha, then several times withydrocarbonoxygenate blends. The oxygen content ranged from 0 to 15 %
acetone, then blow dry using dried air. Appropriately close they volume nominal and the vapor pressure ranged from 14 to 100 kPa (2
liquid chamber and place it in the cooling bath or refrigeratorto 15 psi) nominal. A total of 60 laboratories participated. Some

; ; : articipants performed more than one test method, using separate sample
in preparation for the next test. Use an appropriate closure fo;}ets for each. Twenty-six samples sets were tested by Test Method D 4953,

the bottom connection (where liquid chamber attaches) of thgs y, 1est Method D 5190 and 27 by Test Method D 5191. In addition, six

vapor Chamber and attach the gage after the gage has begfis were tested by modified Test Method D 5190 and 13 by modified Test
prepared in accordance with 8.6.2. Method D 5191.

8.6.1 If the purging of the vapor chamber is done in a bath, 10.1.1 Repeatability—The difference between successive
be sure to avoid small films of floating sample by keeping theest results obtained by the same operator with the same
bottom and top openings of the chamber closed as they pagpparatus under constant operating conditions on identical test
through the water surface. material would, in the long run, in the normal and correct

8.6.2 Preparation of Gage—Procedure-ADisconnect the operation of the test method, exceed the following values in
gage from its manifold connection with the pressure measuringnly one case in twenty:
device, remove trapped liquid in the Bourdon tube of the gage  procedure A 3.65 kPa (0.53 psi)
by repeated centrifugal thrusts. Accomplish this in the follow-

ing manner: hold the gage between the palms of the hands with ~ Procedure B (See Note 13)

. Gage (See Note 14) 4.00 kPa (0.58 psi)
the right palm on the face of the gage and the threaded Transducer (Herzog) 2.14 kPa (0.31 psi)
connection of the gage forward, extend the arms forward and Transducer (Precision Scientific) 3.58 kPa (0.52 psi)

upward at an angle of 45° and swing the arms rapidly 10.1.2 Reproducibility—The difference between two single
downward through an arc of about 135° so that centrifugahnd independent test results obtained by different operators
force aids gravity in removing trapped liquid. Repeat thisworking in different laboratories on identical test material
operation at least 3 times or until all liquid has been expelledyould, in the long run, in the normal and correct operation of

from the gage. Connect the gage to the vapor chamber with th@ie test method, exceed the following values only in one case
liquid connection closed and place in the 37.8°C (100°F) bath twenty:

to condition for the next test.

8.6.3 Preparation of Gage or Transducer—Procedure
B—In the correct operation of Pr_ocedure B |IC{UId does not °The results of this test program are filed at ASTM Headquarters. Request RR:
reach the gage or transducer. If it is observed or suspected thad2-1286.
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Procedure A 5.52 kPa (0.80 psi) where:

Procedure B (See Note 13) X = observed total vapor pressure from Procedure B
Gage (See Note 14) 5.38 kPa (0.78 psi) 10.2.3 No .rellative _bia; was o_bserveq between proce.dure.A
Transducer (Herzog) 2.90 kPa (0.42 psi) and the Precision Scientific equipment in the data obtained in
Transducer (Precision Scientific) 4.27 kPa (0.62 psi) the interlaboratory program described in Note 12.

NoTe 13—The data from the three instruments that performed Proce- 10.2.4 Since Test Method D 323 was not included in the
dure B, in the interlaboratory program described in Note 12 yielded1991 interlaboratory test program described in Note 12, no
precision figur_es that are Qifferent gtat_is_tically and could not be pooledstgtement can be made regarding the relative bias between any
He’\’rce tzzseT‘P”res are d'?p'aye‘j '”d'V'd‘IJ_a"ﬁ'l " . of the methods studied versus Test Method D 323 based on

ote Li—The precision figures are applicable only lo gages manutaCyata from this study. However, from a 1987 interlaborator
tured by Armaturenbau, GMBH, 0 to 15 psi, Bourdon tube volume of 38 tudv® no statistically significant bias was observed betwee¥1
mL nominal. Usage of gauges with other internal volumes may affect thetuadys . y sig
test method precision and bias. Procedure A of this test method and Test Method D 323 for
samples containing hydrocarbons only or hydrocarbons and

10.2 Bias methyl t-butyl ether.

10.2.1 Absolute Bias-Since there is no accepted reference _ o
material suitable for determining the bias for the procedures in Note 15—In the 1991 interlaboratory test program described in Note

: : : , one jet fuel of type JP-4 was included. Statistically lower repeatability
this test method for measuring vapor pressure of gasoline and reproducibility estimates for Procedure B were observed for this

gasoline-oxygenate blends, bias cannot be determined. Trﬂ)%rticular sample compared to all others in the sample set. Since only one

amount Of bias between this test vapor pressure and true Vapgf fuel was tested in the program, these figures are not intended nor can
pressure is unknown. it be technically considered as a precision statement regarding usage of

10.2.2 Relative Bias—Statistically significant relative bi- this method on all jet fuels. This is provided as information only for those
ases between Procedures A and Procedure B were observediip are interestred in the approximate precision of this method when
the data from the cooperative program described in Note 12PPlied to a jet fuel of type JP-4.

These biases can be corrected by applying the appropriafieiues T Sgnls  nzsoieaeTe
correlation equation listed below, that calculates a dry vapor gage)
pressure equivalent value for Procedure A (DVPE, Procedurerocedure B r= 1.3 kPa (0.19 psi) R = 2.3 kPa (0.33 psi)
A), from values obtained by Procedure B: géfz"osgucer‘
10.2.2.1 For Procedure B, gage See Note 13: Precision
DVPE, Procedure\ = 1.029X @  Sclentfic®

10.2.2.2 For Procedure B, transducer, Herzog equipment: ) )
The results of the cooperative test program from which these values have been
DVPE, ProceduréA = 0.984X (2) derived are filed at ASTM Headquarters. Request RR:D02-1245.

ANNEXES
(Mandatory Information)

Al. APPARATUS FOR VAPOR PRESSURE TEST PROCEDURE A

Al.1 Vapor Pressure Apparatusonsisting of 2 chambers, chamber. The connections to the openings shall not prevent the
a vapor chamber (upper section) and a liquid chamber (lowecthamber from draining completely.
Section), shall conform to the requil’ements in this annex. Al.1.2 L|qu|d Chamber The lower section or ||qu|d

Note Al.1—Caution: To maintain the correct volume ratio between chamber, fas Shown,'n Fig. A1.1, shall be a cylindrical vessel of
the vapor chamber and the liquid chamber, the units shall not bdh€ same internal diameter as the vapor chamber and of such a
interchanged without recalibration to ascertain that the volume ratio i&0lume that the ratio of the volume of the vapor chamber to the
within the required limits. volume of the liquid chamber shall be between 3.8 and 4.2. In

A1.1.1 Vapor Chambes- The upper section of the vapor ©Ne end of the Ii_quic_i chamber an opening of approximately
chamber, as shown in Fig. A1.1, shall be a cylindrical vessel2:7 mm ¥z in.) in diameter shall be provided for coupling
having the inside dimensions of 5 3 mm (2t % in.) in  With the vapor chamber.. The inner surface of the couplmg end
diameter and 254 3 mm (10 %in.) in length, with the inner ~ Shall be sloped to provide complete drainage when inverted.
surfaces of the ends slightly sloped to provide completeThe other end of the chamber shall be completely closed.
drainage from either end when held in a vertical position. On A1.1.3 Method of Coupling Vapor and Liquid Chambers
one end of the vapor chamber, a suitable gage coupling with aAny method of coupling the vapor and liquid chambers can be
internal diameter of not less than 4.8 matdn.) shall be employed, provided that no sample is lost from the liquid
provided to receive the 6.35 mr#4(in.) gage connection. In chamber during the coupling operation, that no compression
the other end an opening approximately 12.7 mimif.) in  effect is caused by the act of coupling, and that the assembly is
diameter shall be provided for coupling with the liquid free of leaks under the conditions of the tests. To avoid
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Coupling remaining volume is the volume of the liquid chamber. Without
E Coupling

spillage, couple the liquid and vapor chambers and fill the
vapor chamber to the seat of the gage connection with more of
the measured water. The difference in volumes is the volume of
the vapor chamber. Calculate the volume ratio as follows:

vapor chamber volume

liquid chamber volume volume ratio (AL1)

Al.2 Pressure Gage-The pressure gage shall be a Bour-
don type spring gage of test gage quality 100 to 150 mm (4.5
to 5.5 in.) in diameter provided with a nominal 6.35 mm (0.25
in.) male thread connection with a passageway not less than 4.7
mm (ie in.) in diameter from the Bourdon tube to the
atmosphere. The gage range shall be 0 to 100 kPa (0 to 15 psi)
with intermediate graduations at 0.5 kPa (0.1 psi). Only
D + accurate gages shall be continued in use. When the gage
reading differs from the pressure measuring device reading by
more than 1.0 kPa (0.15 psi), discontinue use of the gage.

A1.3 Cooling Bath:

Liguid Chamber
(Two Openings

Coupling

Coupling Gasoline Chamber

{One Opening)
Vapor Chamber 9

DIMENSIONS OF VAPOR PRESSURE APPARATUS

Al1.3.1 A suitable cooling bath shall be provided of such

Key Description mm in. dimensions that the sample containers and the liquid chambers
A Vapor chamber, length 254 + 3 10 = ¥s can be completely immersed. Either a water or air bath is
B.C, Vatr;or a:d Q%S?Sne cham- 51+3 2= acceptable. Ameans of maintaining the bath at a temperature of

ers, Liqui o o H
E Coupling, ID min a7 he 0to 1°C (32 .to 34°F) mu;t pe provided.
FG Coupling, OD 12.7 ¥ Al1.3.2 Solid carbon dioxide shall not be used to cool
H Coupling, ID 12.7 V2 samples in storage or in the cooling bath of A1.3.1.
| Valve 12.7 Y2
J Valve 6.35 Va Al.4 Water Bath—The water bath shall be of such dimen-

FIG. Al.1 Vapor Pressure Apparatus sions that the vapor pressure apparatus can be immersed to at
least 25.4 mm (1 in.) above the top of the vapor chamber.
Means for maintaining the bath at a constant temperature of
§7.8 = 0.1°C (100 0.2°F) shall be provided. In order to
:&heck this temperature the bath thermometer shall be immersed
to the 37°C (98°F) mark throughout the vapor pressure

Qetermination.

of air during assembly a vent hole must be present to ensu
atmospheric pressure in the vapor chamber at the instant
sealing.

Note Al.2—Caution: Some commercially available apparatus do not ALS5 Thermometer-An ASTM Reid Vapor Pressure ther-

make adequate provision for avoiding air compression effects. Befongnometer 18C (18F) having a range from 34 to 42°C (94 to

employing any apparatus, it shall be established that the act of coupling08°F) and confor.ming to the requirements in Specification
the two chambers does not compress air in the vapor chamber. This can Fel shall be used in the water bath of Al.4.

accomplished by tightly stoppering the liquid chamber and coupling the . .
apparatus in the normal manner, utiligia 0 to 35 kPa (0 to Hsi) gage. Al.6 Mercury Manometer-A pressure measuring device

Any observable pressure increase on the gage is an indication that taving a range suitable for checking the pressure gage em-
apparatus does not adequately meet the specifications of the test methgdoyed shall be used. The pressure measuring device shall have
If this problem is encountered, consult the manufacturer. a minimum accuracy of 0.5 kPa (0.07 psi) with no increments

A1.1.4 Volumetric Capacity of Vapor and Liquid larger than 0.5 kPa (0.07 psi).
Chambers—To ascertain if the volume ratio of the chambersis A1.6.1 When a mercury manometer is not used as the
within the specified limits of 3.8 to 4.2, carefully measure apressure meausuring device, the calibration of the pressure
quantity of water greater than will be required to fill the 2 measuring device employed shall be periodically checked
chambers. (A dispensing buret is a convenient vessel for thi@vith traceability to a nationally recognized standard) to ensure
operation.) Without spillage, fill the liquid chamber com- that the device remains within the required accuracy specified
pletely. The difference between the original volume and then Al.6.
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A2. APPARATUS FOR VAPOR PRESSURE TEST PROCEDURE B

A2.1 Vapor Pressure ApparatusRefer to A1.1-Al1.1.4. e countrnes HALOG GAGE VERSION .
. g¢ Couplings caters (3)
A2.2 Pressure Gage-The pressure measuring system shall " 7 N =0 m ]
be a Bourdon type spring gage as described in Al.2 or a [
suitable pressure transducer and digital readout. The pressure - i
measuring system shall be remotely mounted from the vapor ®

pressure apparatus and terminations provided for use of a quic, '
connection type fitting.

A2.3 Cooling Bath—Refer to A1.3. e

A2.4 Water Bath—The water bath shall be of such dimen-
sions that the vapor pressure apparatus can be immersed in % i/ \Vl

horizontal position. Provision shall be made to rotate the
apparatus on its axis 350° in one direction and then 350° in the

Vapor Pressure
Flexible Apparatus

Couplings (max 3)

opposite direction in repetitive fashion. Means for maintaining gk cemece Bach Contzol Unte
the bath at a constant temperature of 37.8.1°C (100 *+ DIGITAL GAGE VERSION ,
0.2°F) shall be provided. In order to check this temperature, the -
bath thermometer shall be immersed to the 37°C (98°F) mark Dietral Dimplays
throughout the vapor pressure determination. A suitable bath is /\\
shown in Fig. A2.1 and is available commercially. =T ] T CIH
A2.5 Thermometers-Refer to AL1.5. U 430 mm
A2.6 Pressure Measuring DevieeRefer to Al.6. v
A2.7 Flexible Coupler—A suitable flexible coupling shall
be provided for connection of the rotating vapor pressure O
apparatus to the pressure measuring device. FIG. A2.1 Apparatus for Vapor Pressure, Procedure B

A2.8 Vapor Chamber TubeThe vapor chamber tube of o _
inner diameter 3 mm¥ in.) and length of 114 mm (4.5 in.) chamber to prevent liquid from entering the vapor pressure
shall be inserted into the pressure measuring end of the vaporeasuring connections.

SUMMARY OF CHANGES

Committee D02.08 has identified the location of selected changes to this standard since the last D4953-93 that
may impact the use of this standard.

(1) Revisions were made to allow the testing of hazy sampletransparent containers are opened the same number of times
that have not phase separated. Revisions include changes to {éor to analysis.

scope (1.2); verification of a single phase sample (8.4); angs) A1.6 and A2.6 requirements have been changed from

reporting (9.2, Notes 10 and 11) sections. . mercury manometer to pressure measuring device. An accu-
(2) A new Note 4 was added after section 7.2, to provide

id 10 how t . heth t " racy requirement for the pressure measuring device has also
guidance as o now 1o v_erlfy whether a transparent or nong.q specified. References to manometer have been replaced
transparent container is filled to 70 to 80 % by volume of the - . . .

; . with pressure measuring device as appropriate throughout the
sample container capacity.

(3) Section 7.2.3 has been added to explicitly state to reseal ththt. metho_d. AL.6.1 has been added to require pressure mea-
sample container, if necessary. suring devices that are not mercury manometers to have their

(4) A new paragraph (7.3.1) has been added (and subseque‘?ﬁ"braﬁons periodically checked (with traceability recognized
sections renumbered) to ensure that transparent and noftandard).



b D 4953

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.



