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Foreword

ISO (the International Organization for Standardization) is a worldwide fed-
eration of national standards bodies (ISO member bodies). The work of
preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for
which a technical committee has been established has the right to be
represented on that committee. International organizations, governmental
and non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International Standard ISO 4256 was prepargdsby dechnical: GCommittee
ISO/TC 28, Petroleum products and lubricants.

This second edition cancels and replaces the first edition {t50-4256:1978),
which has been technically revised.

Annexes A and B form an integral part of this International Standard.
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ISO 4256:1996(E)

Liquefied petroleum gases — Determination of gauge
vapour pressure — LPG method

WARNING — The use of this International Standard may involve hazardous materials, operations and
equipment. This standard does not purport to address all of the safety problems associated with its use. It
is the responsibility of the user of this International Standard to establish appropriate safety and health
practices and determine the applicability of regulatory limitations prior to use.

1 Scope

This International Standard describes a method for the
determination of gauge vapour pressures of liquefied
petroleum gas products, (see. clause 3) at temper-
atures within the approximate range of 35 °C to, 70 °C.

NOTES

1 Information on the vapour pressure of liquefied petro-
leum gases is required for the selection of properly de-
signed storage vessels, shipping containers and customer
utilization equipment, to ensure the safe handling of these
products, and to ensure that maximum operating design
pressures are not exceeded under the foreseen ambient
operating conditions.

2 The vapour pressure of liquefied petroleum gases is an
indirect measure of the lowest temperature at which initial
vaporization can be expected to occur. It may also be con-
sidered to be an indirect indication of the most volatile con-
stituent present in the product.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this International Standard. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this International Standard are encouraged to in-
vestigate the possibility of applying the most recent
editions of the standards indicated below. Members

of IEC and ISO maintain registers of currently valid In-
termational Standards.

ISO 3007:1986, Petroleum products — Determination
of vapour pressure — Reid method.

1S0'4257:1988, Liguefied petroleum gases — Method
of sampling.

3 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1 vapour pressure: Pressure exerted by the va-
pour of a liquid when in equilibrium with the liquid.

In this International Standard, the term “vapour press-
ure” shall be understood as gauge vapour pressure,
which is absolute vapour pressure minus atmospheric
pressure.

3.2 liquefied petroleum gas (LPG): Hydrocarbon
gas that can be stored and/or handled in the liquid
phase under moderate conditions of pressure and at
ambient temperature. It consists essentially of C5 and
C4 alkanes or alkenes, or a mixture of these, contains
generally less than 5 % by liquid volume of material of
higher carbon number, and has a gauge vapour pres-
sure not exceeding approximately 1 600 kPa at 40 °C.
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4 Principle

The test apparatus, equipped with a pressure gauge,
is purged and then filled completely with an aliquot of
the test sample. A given volume of the liquid content
of the apparatus is withdrawn, and the apparatus im-
mersed in a water bath maintained at the test tem-
perature. The observed gauge pressure at equilibrium,
corrected for gauge error and ambient barometric
pressure, is recorded.

5 Apparatus

5.1 Vapour pressure apparatus, constructed as
illustrated in figure 1, consisting of two chambers,

Gauge coupling

Bleeder-valve
coupling

© SO

designated as the upper and lower chambers, comply-
ing with the requirements of 5.1.1 to 5.1.7. If the “air
chamber” and the "“20 % lower chamber” of the
method described in ISO 3007 are used, which are
interchangeable with the corresponding chambers in
this method, the apparatus assembly shall pass a hy-
drostatic test (7.3) before being used for testing lique-
fied petroleum gases.

The volume ratios of the chambers shall be deter-
mined in accordance with annex A of ISO 3007:1986.

Gauge

Straight-through valve

Lower chamber

Inlet valve

“////A—AAUpperchamber

Figure 1 — Typical apparatus for measuring LPG vapour pressure
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5.1.1 Upper chamber, consisting of a cylindrical
vessel of inside dimensions 51 mm =3 mm in diam-
eter and 254 mm = 3 mm in length, with the inner sur-
faces of the ends slightly sloped to provide complete
drainage from either end when held in a vertical pos-
ition. At one end of the upper chamber, a suitable
bleeder-valve coupling shall be provided to receive the
bleeder-valve assembly and the pressure gauge. At
the other end of the chamber, an opening approxi-
mately 13 mm in diameter shall be provided for
coupling with the lower chamber. Care shall be taken
that the connections to the end openings do not pre-
vent the chamber from draining completely.

5.1.2 Lower chamber, 33 1/3 %, a cylindrical vessel
of volume such that the ratio of the volume of the up-
per chamber to the volume of the lower chamber is
210,03 (see note 1, 5.1.3).

5.1.3 Lower chamber, 20 %, a cylindrical vessel of
volume such that the ratio of the volume of the upper
chamber to the volume of the lower chamber is
4 £ 0,05 (see notes 1 and 2).

NOTES

1 In determining the volumetric capacities of the cham-
bers, the volume of the lower chamber is‘consideredds
that which is below the “straight-through” valve closure.
The volume above the “straight-through” valve closure, in-
cluding the portion of the coupling attached to the tipper
chamber, is considered as part-of‘the'Upper chamber vol:
ume.

2 The apparatus requirements for this method, excluding
the bleeder-valve assembly, are identical with those of
ISO 3007 with the exception of the 33 13 % lower cham-
ber. Although the test procedure details are different, the
air and liquid chambers of ISO 3007 may be used in the
present method provided that they are of sufficient
strength to withstand the higher test pressures (7.3).

5.1.4 Bleeder-valve assembly.

The bleeder-valve for purging the apparatus shall be a
nominal 6 mm valve fitted into the side of the bleeder-
valve coupling. The lower end shall be threaded to fit
into the end fitting of the upper chamber, and the
upper end shall be threaded to receive the gauge
coupling.

5.1.5 Valves and coupling.

At one end of the lower chamber, an opening ap-
proximately 19 mm in diameter shall be provided to
receive a suitable straight-through valve having a
minimum internal channel of 13 mm diameter. The
other end of the chamber shall be equipped with a
nominal 6 mm inlet valve.
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NOTE — Any method of coupling the chambers may be
employed provided that the volumetric requirements are
met and that the assembly is free from leaks under the
conditions of the test.

5.2 Pressure gauge

A Bourdon-type spring gauge of test gauge quality
114 mm to 140 mm in diameter, provided with a
nominal 6 mm male thread connection with a pass-
ageway not less than 5 mm in diameter from the
Bourdon tube to the atmosphere.

The range and graduations of the pressure gauge
used shall be governed by the vapour pressure of the
sample being tested, as shown in table 1.

The observed gauge readings shall be corrected for
“gauge error” in accordance with 9.2, either by direct
calibration against a dead-weight tester (5.5), or by the
use of a second gauge certified by a recognized offi-
cial body.

Table 1 — Specifications for pressure gauges

LPG Gauge specifications
vapour Scale Maximum | Maximum
pressure range numbered |intermediate
intervals | graduations
kPa kPa
</655 0107760 70 35
620to 1730 | 0to 2000 175 7
1660 to 3460{ 0 to 3500 350 35

5.3 Vapour pressure bath, of dimensions such that
the bleeder-valve assembly is completely immersed
when the vapour pressure apparatus is inserted in an
upright position.

The bath shall be capable of maintaining the test tem-
perature within the following limits:

a) for test temperature < 50 °C: £ 0,1 °C:

b) for test temperature > 50 °C: + 0,3 °C.

5.4 Temperature sensor, either a thermometer
conforming to the specifications given in annex A, or a
suitably calibrated electronic measuring device of
equivalent accuracy.

The thermometer shall be positioned in the bath in
such a manner that it can be viewed throughout the
test and adjusted so that it is immersed to the test
temperature graduation mark.
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5.4.1 Low-range thermometer, for indicating test
temperatures between 35 °C and 40 °C.

5.4.2 Middle-range thermometer, for indicating test
temperatures between 41 °C and 50 °C.

5.4.3 High-range thermometer, for indicating test
temperatures between 51 °C and 80 °C.

5.5 Dead-weight tester, of satisfactory range, as a
means of checking the accuracy of vapour pressure
gauges.

NOTE — If the second gauge (5.2) is certified by a recog-
nized official body, this apparatus is unnecessary.

6 Sampling and sample handling

6.1 Obtain and store samples in accordance with
ISO 4257 unless the test samples are taken directly
from the source of the material to be tested.

6.2 Use any convenient method of-coupling the!va=
pour pressure apparatus to the sample source.

A minimum length of tubing, 6 mm to 7 mm in diam-
eter, of grade appropriate to the pressure range in-
volved in the test, and made ' of ‘material corrosion-
resistant to the products being sampled, is satisfac-
tory for this purpose. If a flexible tubing connection is
used, the tubing shall be made of an electrically con-
ductive material or constructed with a built-in earth
(ground) connection to minimize the effect of static
electricity.

6.3 Additional safety precautions for the handling of
liquefied petroleum gases, given in annex B, shall be
meticulously observed during all the following oper-
ations.

7 Preparation of apparatus

7.1 Cleaning

Disassemble the apparatus, clean thoroughly, and
purge the parts in a stream of dry air.

7.2 Assembling

Assemble the apparatus with the inlet valve of the
lower chamber open, the straight-through valve be-
tween the two chambers open, the bleeder-valve
closed, and the pressure gauge (5.2) attached.
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7.3 Hydrostatic test

The assembled chambers shall be certified by the
manufacturer to withstand approximately 7 000 kPa
gauge hydrostatic pressure without permanent de-
formation.

7.4 Leak test

Before placing new apparatus in service, and each
time the apparatus is used after a period of at least a
week of nonutilization, the assembled vapour press-
ure apparatus shall be checked for freedom from
leaks by filling it with air, natural gas, nitrogen, or
other similar gases, to 3 500 kPa gauge pressure, and
then completely immersing it in a water bath. Only
apparatus that will withstand this test without leaking
shall be used.

8 Procedure

8.1 General
For-speecific hazard,statements, see annex B.

If necessary, chill the apparatus with a portion of the
material" ‘urider’ test to facilitate transfer, either for
purging (8.2) or for introduction of test sample (8.3).
Close the inlet valve and open the bleeder-valve to its
wide-operyspositionihAllow: the contained sample to
gvaporateountil the apparatus is cooled to well below
the temperature of the sample source. Expel any re-
sidual material remaining after this operation from the
apparatus through the bleeder-valve by inverting the
assembly. Close the bleeder-valve. Return the chilled
apparatus to its normal upright position, and take the
test sample in the manner outlined below.

8.2 Purging

With the assembled apparatus (7.2) in an upright pos-
ition, connect the inlet valve of the lower chamber to
the sample source using the sampling connection
(6.2). Open the sample source valve to the apparatus.
Cautiously open the bleeder-valve on the upper cham-
ber, permitting the apparatus to fill with liquid (see
8.1). With the sampling line still connected, close the
bleeder-valve and the inlet valve in that order. Quickly
invert the apparatus, open the bleeder-valve, and hold
the apparatus in this position until all the liquid has
been expelled. Allow the residual vapours to escape
until the pressure in the apparatus is essentially at-
mospheric, then close the bleeder-valve.

WARNING — All practical work should be carried
out without stoppage time to avoid excessive
pressure buildup.
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8.3 Introduction of test sample

Return the apparatus, now containing only vapours, to
its normal upright position and open the inlet valve. As
soon as the apparatus attains essentially the same
pressure as at the sample source, momentarily open
the bleeder-valve. If liquid does not promptly emerge,
repeat the purging step (8.2). If liquid appears im-
mediately, close the bleeder-valve and inlet valves in
that order (see 8.1). Close the valve on the sample
source, and disconnect the sampling line. Immediately
close the straight-through valve between the two
chambers and open the inlet valve, with the apparatus
in an upright position. Close the inlet valve as soon as
no more liquid escapes, and immediately open the
straight-through valve.

When using the 33 1/3 % lower chamber (5.1.2), pro-
ceed to 8.4.

When using the 20 % lower chamber (5.1.3), close
the straight-through valve and for a second time open
the inlet to permit expulsion of the lower chamber
contents. As soon as no more liquid escapes from the
lower chamber, close the inlet valve and immediately
open the straight-through valve!

8.4 Vapour pressure determination

8.4.1 Invert the apparatus and shake it vigorously.
Return the apparatus to its,normal upright, position.
Immerse the apparatus including the bleeder-valve
coupling, but excluding the pressure gauge, in the
constant-temperature bath maintained at the test
temperature.

Throughout the determination, take the temperature
of the water bath periodically by means of the bath
thermometer. At test temperatures < 50 °C, maintain
the bath within £0,1 °C of the test temperature; at
test temperatures > 50 °C, maintain the bath within
+0,3 °C of the test temperature. Observe the appar-
atus assembly throughout the test period to ensure
freedom from leaks. Discontinue the test and discard
the results if at any time a leak is detected.

8.4.2 After 5min have elapsed, withdraw the ap-
paratus from the water bath, invert it, shake it vigor-
ously along the vertical axis, and then return it to the
bath; perform the shaking operation quickly to avoid
excessive cooling of the apparatus and its contents
Thereafter, at intervals of not less than 2 min, with-
draw the apparatus from the bath, invert it, shake it
vigorously and then return it to the bath. Prior to each
removal of the apparatus from the water bath, tap the
gauge lightly and observe the pressure reading. Con-
tinue these operations until two consecutive gauge
readings do not differ by more than 5 kPa. After this
time, record the pressure reading as the “uncorrected
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gauge vapour pressure” of the sample at the test
temperature.

NOTE — Under normal operating conditions, constant con-
secutive gauge readings are achieved after a period of
20 min to 30 min.

8.4.3 Record the observed barometric pressure (pp)
required for the calculation in clause 9.2.

9 Determination of gauge error

9.1 If a noncalibrated gauge has been used to obtain
the observed uncorrected gauge vapour pressure, the
“gauge error” shall be determinated at the end of the
test by the procedure described in 9.2. The readings
obtained shall not be regarded as test results, as the
conditions of measurement differ.

9.2 Without removing the pressure gauge from the
apparatus or the apparatus from the bath, attach a
test gauge (5.2) to the bleeder-valve outlet and open
the bleeder-valve. At the end of 5 min compare the
readings of the two gauges. Record any correction
thus.determined,asy“gauge error”.

10 Calculation

10.1.: Correct thes'uncorrected vapour pressure” for
gaugeerrors (see 9.2).

10.2 Convert the corrected vapour pressure (10.1) to
a standard barometric pressure of 101,3 kPa by
means of the following equation.

pv=p0“(101,3_pb)

where

py is the gauge vapour pressure converted to a
standard absolute barometric pressure of
101,3 kPa, in kilopascals;

Po is the corrected gauge vapour pressure (10.1), in
kilopascals;

pp IS the observed absolute barometric pressure
(8.4.3), in kilopascals.

11 Expression of results

Report the gauge vapour pressure result to the near-
est 5 kPa, together with the test temperature.
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12 Precision

12.1 Repeatability, r

The difference between two test results obtained by
the same operator with the same apparatus under
constant operating conditions on identical test mate-
rial would, in the normal and correct operation of the
test method, exceed the value below only in one case
in 20:

r=12kPa

12.2 Reproducibility, R

The difference between two single and independent
results obtained by different operators working in dif-
ferent laboratories on nominally identical test material
would, in the normal and correct operation of the test
method, exceed the value below only in one case in
20:

R =19 kPa
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13 Test report

The test report shall contain at least the following in-
formation:

a) areference to this International Standard;

b) all details necessary for complete identification of
the product tested;

c) the result of the test (see clause 10);

d) any deviation, by agreement or otherwise, from
the standard procedures specified;

e) the date of the test.
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Annex A
(normative)

Specifications for thermometers

A.1 The thermometers specified in 5.4 shall meet the requirements given in table A.1.

Table A.1 — Specifications for thermometers

ISO 4256:1996(E)

Characteristics Low-range Middle-range High-range
RANGE oo °C 34 to 42 25 to 55 50 to 80
IMMErSION ..o Total Total Total
Graduation ateach ..., °C 0,1 0,1 0,1
Longerlinesateach ..............c.cccoooiiioiiciiic. °C 0,5 0,5 0,5
Figured ateach ..o °C 1 1 1
Scale error Not to eXCeed .........ocoeieimvevres eree e, °C 0.1 0.1 0.1
Expansion chamber permitting‘heating“to~~.. 1 £ . B2 100 105 130
Overalllength ... o mm 275#+5 3795 3795
Stem diameter ... mm 6to7 7t08 7108
Bulb length ..o mm 25 to 35 25 to 35 251t0 35
Bulb diameter ...................itpsstandards dehailcal mm 5154nd < stem 6to7 61to7
Distance from bottom of bulb to line at ...........n2 /¢ °C/mm 34,4135 to 150 25:115t0 135 50: 115t0 135
Distance from bottom of bulb to line at .................. °C: mm 42: 21510 234 55: 324 to 344 80: 324 to 344
Distance from bottom of bulb to top of contraction
chamber (Max.) ......occoooiiiiiiie e, mm 60 100 100
Distance from bottom of bulb to bottom of
contraction chamber (Min.) ... mm _ 80 80
Stem enlargement diameter ..............c..c..ccooeeenn. mm 81010 _ _
Stem enlargement length ...l mm 4t07 _ _
Distance from bottom of bulb to bottom of stem
enlargement ... mm 112t0 116

The following thermometers comply with the specifications given in table A.1:

Low-range: ASTM18C/IP 23 C
Middle-range: ASTM 64 C
High-range: ASTM 65 C
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