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Standard Test Method for
Gage Vapor Pressure of Liquefied Petroleum (LP) Gases
(LP-Gas Method) *

This standard is issued under the fixed designation D 1267; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope inhaled.) butanes and butylenes, or both, in which the content

1.1 This test method covers the determination of the gag@f hydrocarbon compounds of higher boiling point than 0°C
vapor pressures of liquefied petroleum gas products at terd32°F) is less than 5% by liquid volume, and whose gage
peratures of 37.8°C (100°F) up to and including a test@por pressure at 37.8°C (100°F) is not greater than approxi-
temperature of 70°C (158°F). mately 1550 kPa (225 psi).

1.2 The values stated in acceptable metric units are to b&

. Summary of Test Method
regarded as the standard. The values in parentheses are for y o ]
information only. 4.1 The test apparatus, consisting of two interconnected

1.3 This standard does not purport to address all of thechambers and equipped with a suitable pressure gage, is purged
safety concerns, if any, associated with its use. It is theVith @ portion of the sample which is then discarded. The
responsibility of the user of this standard to establish appro-2PParatus is then filled completely with the portion of the

priate safety and health practices and determine the applicaS@MPle to be tested. Thirty-three and one-third to forty volume
bility of regulatory limitations prior to useFor specific hazard Percent of the sample content of the apparatus is immediately
statements, see 3.2.1 and Annex A2. withdrawn to provide adequate free space for product expan-

sion. The apparatus is then immersed in a water bath main-

2. Referenced Documents tained at the standard test temperature of 37.8°C (100°F) or,
2.1 ASTM Standards: optionally, at some higher test temperature up to and including
D 323 Test Method for Vapor Pressure of Petroleum Prod2 test temperature of 70°C (158°F). o

ucts (Reid Method) 4.2 The observed gage pressure at equilibrium, after cor-
D 1265 Practice for Sampling Liquefied Petroleum (LP)recting for gage error and correcting to a standard barometric

Gases (Manual Metho#l) pressure, is reported as the LPG Vapor Pressure at the selected
E 1 Specification for ASTM Thermometérs test temperature.

2.2 Institute of Petroleum Standard:

IP 181 Sampling Petroleum Gaes 5. Significance and Use

5.1 Information on the vapor pressures of liquefied petro-
3. Terminology leum gas products under temperature conditions from 37.8 to
3.1 Definitions: 70°C (100 to 158°F) is pertinent to selection of properly

3.1.1 vapor pressure-the pressure exerted by the vapor of designed storage vessels, shipping containers, and customer
a liquid when in equilibrium with the liquid. utilization equipment to ensure safe handling of these products.
3.2 Definitions of Terms Specific to This Standard: 5.2 Determination of the vapor pressure of liquefied petro-
3.2.1 liquefied petroleum gasesnarrow boiling range hy- |eum gas is important for safety reasons to ensure that the
drocarbon mixtures consisting chiefly of propane or propyleneMaximum operating design pressures of storage, handling, and
or both, farning—Extremely flammable. Harmful when fuel systems will not be exceeded under normal operating

temperature conditions.
5.3 For liquefied petroleum gases, vapor pressure is an
*This test method is under the jurisdiction of ASTM Committee D02 on indirect measure of the most extreme low temperature condi-
Petroleum Products and Lubricants and is the direct responsibility of Subcommitte§ons under which initial vaporization can be expected to occur.

DO02.H on Liquefied Petroleum Gas. . . o
Current edition approved April 10, 2002. Published June 2002. OriginallyIt can be considered a semi-quantitative measure of the amount

published as D 1267 — 53 T. Last previous edition D 1267 — 95 (2801) of the most volatile material present in the product.
2 Annual Book of ASTM Standardgol 05.01.
2 Annual Book of ASTM Standardgol 14.03.
4 Available from Applied Science Publishers, Ripple Rd., Barking, Essex,

England
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6. Apparatus as the pressure of the sample source, momentarily open the
6.1 Vapor Pressure Apparatusonstructed as illustrated in bleeder valve. If liquid does not promptly emerge, repeat the
Fig. A1.1, and the various items of auxiliary equipment, arePurging step (9.2). If liquid appears immediately, close the
completely described in Annex AL. bleeder and inlet valves in that order (Note 1). Close the valve
6.2 The vapor chamber of Test Method D 323, may bePn the sample source, and disconnect the sampling line.
interchangeable with the upper chamber of this methoglmmediately close the strgight—through.valve between the_ two
Similarly, the liquid chamber (two-opening type) of Test cha_mbers gpd open the |r_1Iet valve, with the apparatus in an
Method D 323 is interchangeable with the B, 20 % lowerUPright position. Close the inlet valve as soon as no more liquid
chamber A1.1.4 of this method. Because of this interchange2Scapes, and immediately open the straight-through valve.

ability, the apparatus assgmbly of Test Me_thOd D 323.r_nU5'F NoTe 1—Transfer of the sample is facilitated by chilling the apparatus
pass, as a safety precaution, the hydrostatic test specified With a portion of the material under test.

Al1.1.6 before using same in testing liquefied petroleum gas. 9.3.1 When using the 33% lower chamber (A1.1.3)

7. Sampling and Sample Handlin proceed to 9.4. ) .
Ping P . g . .. 9.3.2 When using the 20 % lower chamber (Appendix
7.1 Samples shall be obtained a_nd stored in accordance W|;§11_1_4), close the straight-through valve and again open the
Practice D 1265, or IP 181, Sampling Petroleum Gases, unle§siet to permit expulsion of the lower chamber contents. As

the test samples can be taken directly from the source of thgyon as no more liquid escapes from the lower chamber, close

material to be tested. , the inlet valve and immediately open the straight-through
7.2 Any method of coupling the vapor pressure apparatus tQ,ye.
the sample source can be employed. Tubing, 6 to 7 #rmn() 9.3.3 The upper chamber, prior to this operation, is liquid

in diameter, of minimum length, of suitable-working pressure.| at some temperature that is normally below the environ-

and made_of ma_terial corrosionTresistant to the prt_)ducts b_einrgmental temperature. Since any warming of the apparatus would
sampled, is satisfactory for this purpose. A flexible tubingcq 56 expansion of the liquid content of the upper chamber,
connection of a satisfactory type greatly facilitates the purginge ading to possible rupture of the chamber, it is necessary that

and sampling operations. The tubing should be a conducting,e hrocedural steps of providing free space in the apparatus be
material or constructed with a built-in ground connection tocompleted promptly.

minimize the effect of static electricity. 9.4 Vapor Pressure Determination

. 9.4.1 Invert the apparatus and shake it vigorously. Return
8. Preparation of Apparatus the apparatus to its normal upright position and immerse it in
8.1 If the apparatus has been used for testing products othgie constant-temperature water bath maintained at the test
than the type of product to be tested, disassemble, clea@mperature (4.1). The apparatus including the bleeder valve
thoroughly, and purge the parts in a stream of dry air. coupling, but not the pressure gage, must be immersed.
8.2 Assemble the apparatus with the inlet valve of the lowerrhroughout the determination, the temperature of the water

chamber open, the straight-through valve between the twpath shall be checked periodically by means of the bath
chambers open, the bleeder valve closed, and with the prop@iermometer.

range pressure gage attached. 9.4.1.1 At test temperatures of 50°C (122°F) or below,
maintain the bath at-0.1°C (0.2°F). At test temperatures
9. Procedure above 50°C (122°F), up to and including 70°C (158°F),

9.1 Safe means for the disposal of vapors and liquids duringnaintain the bath at-0.3°C (0.5°F).
this operation and in the subsequent sampling operation must9.4.1.2 Observe the apparatus assembly throughout the test
be provided. period to ensure freedom from leaks. Discontinue the test and

9.2 Purging—With the assembled apparatus in an uprightdiscard the results at any time a leak is detected.
position, connect the inlet valve of the lower chamber to the 9.4.2 After 5 min have elapsed, withdraw the apparatus
sample source with the sampling connection (7.2). Open th&¥om the water bath, invert it, shake it vigorously, and then
sample source valve to the apparatus. Cautiously open theturn it to the bath. Perform the shaking operation quickly to
bleeder valve on the upper chamber, permitting the air oavoid excessive cooling of the apparatus and its contents.
vapors, or both, in the apparatus to escape until the apparatiibereafter, at intervals of not less than 2 min, withdraw the
is full of liquid. Close the lower chamber inlet valve and openapparatus from the bath, invert, shake it vigorously, and then
the bleeder valve to its wide open position. Allow the containedeturn it to the bath. Prior to each removal of the apparatus
liquid to evaporate until the apparatus is covered with whitefrom the water bath, tap the gage lightly and observe the
frost (may require more than one chilling), then invert thepressure reading. These operations will normally require 20 to
assembly, and expel any residual material through the bleed80 min to ensure equilibrium. After this time, if consecutive
valve. Allow the residual vapors to escape until the pressure iobserved gage readings are constant, record the pressure
the apparatus is essentially atmospheric, then close the bleederading as the Uncorrected LP-Gas Vapor Pressure of the
valve. sample at the test temperature.

9.3 Sampling—Return the apparatus, now containing only 9.4.3 If a pressure gage is used that is not calibrated against
vapors, to its normal upright position and open the inlet valvea dead-weight tester, it is necessary to determine if a gage
As soon as the apparatus attains essentially the same pressoogrection needs to be applied to the pressure gage reading.
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Without removing the pressure gage from the apparatus or the 10.2.3 Conversion Factors:

apparatus from the bath, attach a test gage, previously cali- 1 kPa= 7.50064 mmHg= 0.295301 in. Hg ®)
brated against a dead-weight tester, to the bleeder valve outlet

and open the bleeder valve. At the end of 5 min, compare the 1 psi= 51.7151 mmHg= 2.03603 in. Hg ©)
readings of the two gages. Record any correction thus deter-

mined as gage correction. 11. Report

9.4.3.1 Alternatively, if a pressure gage is used thathas been 11 1 Report the LP-Gas vapor pressure test results in terms
calibrated against a dead-weight tester, then the gage correctigp kilopascals to the nearest 5 kPa or pounds per square inch,

is zero and it i_s not necessary to determine a gage correc_tion %396, to the half unit, and the test temperature.
per 9.4.3, using a second test gage that has been calibrated

against a dead-weight tester. 12. Precision and Bias

12.1 The following shall be used as a basis for judging the
acceptability of results (95 % probability).

10.1 Correct the Uncorrected LP-Gas Vapor Pressure for 151 1 Repeatability—The difference between two test re-
gage errors (see 9.4.3 and 9.4.3.1). sults, obtained by the same operator with the same apparatus
10.2 Convert the corrected vapor pressure = (test gagdgnder constant operating conditions on identical test materials
reading) + (gage correction) as calculated in 9.4.3 to a standagoy|d in the normal and correct operation of the test method,

barometric pressure of 760 mm (29.92 in.) Hg by means of thgyceed the following value only in one case in twenty:
following equation:
12 kPa(1.8 ps) @)

10.2.1 LP-Gas Vapor Pressure
12.1.2 Reproducibility—The difference between two single

10. Calculation

= corrected vapor pressure, kP&760 — P;) 0.1333 1 . . ;
porp a o () and independent results obtained by different operators work-
B ing in different laboratories on identical test material would in
= corrected vapor pressure, psiz60 - Py) 0.0193 @ the long run, in the normal and correct operation of the test
where: method, exceed the following value only in one case in twenty:
P, = observed barometric pressure, mm Hg. 19 kPa(2.8 ps) ®)

10.2.2LP-Gas Vapor Pressure 12.2 Bias—The procedure in this test method for measur-
= corrected vapor pressure, kP#29.92— P,) 3.3864 (3) ing vapor pressure has no bias because the value of vapor
pressure is defined only in terms of this test method.
= corrected vapor pressure, psi29.92 — P,) 0.4912 4)
13. Keywords
13.1 natural gas liquids; liquified petroleum gases; vapor
pressure

where:
P, = observed barometric pressure, in. Hg.

ANNEXES
(Mandatory Information)

Al. APPARATUS FOR VAPOR PRESSURE OF LIQUEFIED PETROLEUM (LP) GASES

Al1.1 Vapor Pressure Apparatusonsisting of two cham- lower chamber. Care shall be taken that the connections to the
bers, designated as the upper and lower chambers, shaihd openings do not prevent the chamber from draining
conform to the following requirements. To maintain the correctcompletely.
volume ratio between the upper and lower chambers, the units A1.1.2 Bleeder-Valve AssembiyThe bleeder-valve for

shall not be interchanged without recalibrating to ascertain tha?urging the apparatus (Fig. A1.19)J shall be a normal 6 mm
the volume ratio is within satisfactory limits. (¥4 in.) valve fitted into the side of the bleeder-valve coupling

, . . (Fig. A1.1 @). The lower end shall be threaded to fit into the

Al.1.1 Upper ChamberThis chamber, as shown in Fig. enq fitting of the upper chamber, and the upper end shall be
Al.1 (c), shall be a cylindrical vessel 5t 3 mm (2* ¥8in.)  threaded to receive the gage coupling (Fig. AT)).(
in diameter and 254 3 mm (10 £ ¥s in.) in length, inside A1.1.3 Lower Chamber 3% % (Fig. Al.1 (b)}—This
dimensions, with the inner surfaces of the ends slightly slope@hamber shall be a cylindrical vessel of such a volume that the
to provide complete drainage from either end when held in &atio of the volume of the upper chamber to the volume of the
vertical position. On one end of the chamber, a suitabldower chamber is between the limits of 1.97 to 2.03 (Note
bleeder-valve coupling (Fig. Al.1e)) shall be provided to A1.2).
receive the bleeder-valve assembly and the pressure gage. InA1.1.4 Lower Chamber 20 % (Fig. A1.1 (b}This cham-
the other end of the chamber an opening approximately 13 mrber shall be a cylindrical vessel of such a volume that the ratio
(%2 in.) in diameter shall be provided for coupling with the of the volume of the upper chamber to the volume of the lower
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FIG. Al.1 Typical LPG Vapor Pressure Apparatus

chamber is between the limits of 3.95 to 4.05 (Note Al.2)then completely immersing it in a water bath. Only apparatus
(Note A1.2). In one end of the lower chamber, an openinghat will stand this test without leaking shall be used.
approximately 19 mms@ in.) in diameter shall be provided to o
receive a suitable straight-through valve (Fig. Alg)) having Al.2 Pressure Gage-The pressure gage, shown in Fig.
a minimum internal channel of 13 mri(in.) in diameter. The A1-1 (@), shall be a Bourdon-type spring gage of test gage

other end of the chamber shall be equipped with a nominal §uality 114 to 140 mm (&to 5%z in.) in diameter provided
mm 4 in.) inlet valve. with a nominal 6 mm ¥ in.) male thread connection with a

passageway not less than 5 m#fie(in.) in diameter from the
Note Al.1—In determining the volumetric capacities of the chambers,Bourdon tube to the atmosphere. The range and graduations of

the volume of the lower chamber is considered as that which is below thtfxne pressure gage used shall be governed by the vapor pressure
straight-through” valve closure. The volume above the :stralght-of the sample being tested, as follows:

through” valve closure, including the portion of the coupling attached to

the upper chamber, is considered as a part of the upper chamber volume. Gage to Be Used )
The volume ratios of the chambers are determined in accordance with the LP-Gas Vapor Pressure, Scale Numbered  Intermediate
. . . kPa (psi) gage at test Range, Intervals, Graduations,

procedure outlined in the Appendlx of Test Meth_od D 323. _ temperature kPa (psi) kPa (psi) kPa (psi)
Note Al.2—The apparatus requirements for this method, excluding thess (95) and under 0 to 700 70 (10) 3.4 (0.5)

bleeder-valve assembly, are identical with those of Test Method D 323 (100)

with the exception of the 38 % lower chamber. Although the test 620 (90) to 1750 (250) 0to 1750 172 (25) 7(1)

procedural details are different, the air and liquid chambers of Test Method (250)

D 323 may be used in the present method provided they are of sufﬁcieri't6g%(24o) 10 3460 0 t(%gg)oo 34450 350)

strength to withstand the higher test pressures (A1.1.6).

Al1.1.5 Method of Coupling Upper and Lower Chambers
Any method of coupling the chambers can be employe
provided the volumetric requirements are met and that the
assembly is free from leaks under the conditions of the test. A1.3 Vapor Pressure Batk-The vapor pressure bath (wa-

A1.1.6 Hydrostatic Test-The assembled chambers shall beter) shall be of such dimensions that the vapor pressure
certified by the manufacturer to withstand approximately 692Gpparatus may be immersed so as to completely cover the
kPa (1000 psi) gage hydrostatic pressure without permaneiieeder valve when the assembly is in an upright position.
deformation. Means for maintaining the bath at the test temperature (2.1)

A1.1.7 Checking for Freedom from LeaksBefore placing within the range as follows1j Test temperature 50°C (122°F)
new apparatus in service, and as often as necessary thereafand below,+=0.1°C (0.2°F); ) Test temperature above 50°C
the assembled vapor pressure apparatus shall be checked {©22°F), +0.3°C (0.5°F). In order to check the bath tempera-
freedom from leaks by filling it with air, natural gas, nitrogen, tures, the appropriate bath thermometer shall be immersed to
or other similar gases, to 3460 kPa (500 psi) gage pressure, affie test temperature mark on the thermometer scale throughout

Only accurate gages shall be continued in use. When the
age correction exceeds 2 % of the scale range, the gage shall
e considered inaccurate.
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the vapor pressure determination. oF oF
95 to 105 18F 94 to 108
Al.4 Thermometers-Only thermometers conforming to 12510 175 65F 12210 176

specifications in Specification E 1 or IP Standard Thermometer Al.4.1 At other test temperatures a total immersion ther-
Specifications shall be used. The range shall be governed pometer shall be used having a range that brackets the test

the test temperature of the test being used as follows: temperature and a maximum scale error of 0.1°C (0.2°F).
Test Temperatre Thermonn- i Al.5 Dead-Weight TesterA dead-weight tester of satisfac-
35 to 40 18C 34 to 42 tory range shall be provided as a means for checking the
5010 80 65C 5010 80 accuracy of vapor pressure gages.

A2. PRECAUTIONARY STATEMENT

A2.1 Propane/Butane, or Mixture of Both A2.1.5 Avoid buildup of vapors and eliminate all sources of
A2.1.1 Vapors can cause flash fires. ignition, especially nonexplosion—proof electrical apparatus
A2.1.2 Keep away from heat, sparks, and open flame. ~ and heaters.

A2.1.3 Keep container closed. A2.1.6 Avoid prolonged breathing of vapor or spray mist.
A2.1.4 Use with adequate ventilation. A2.1.7 Avoid prolonged or repeated skin contact.

ASTM International 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 International 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, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



