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FOREWORD

1SO (the International Organization for Standardization) is a worldwide federation
of national standards institutes (ISO member bodies). The work of developing
International Standards is carried out through ISO technical committees. Every
member body infterested in a subject for which a technical committee has been set
up has the right [to be represented on that committee. International organizations,
governmental angl non-governmental, in liaison with 1SO, also take part in the work.

Draft Internatiofal Standards adopted by the technical committees are circulated
to the member] badies for approval before their acceptance as International
Standards by thg 1SO Council.

International Sfandard 1SO 4256 was developed by Technical Committee
ISO/TC 28, Petroleum products, and was circulated to the member bodies in
March 1976.

It has been approved by the member bodies of the following countries’:

Austria Ireland Romania

Beilgium Israel South Africa, Rep. of
Brazil ltaly Spain

Canada Japan Sweden
Czechoslovakia Mexico Turkey

France Netherlands United Kingdom
Germany, F.R. Peru U.S.A.

Hungary Philippines U.S.S.R.

India Poland

Iran : i Portugal

No member body expressed disapproval of the document.

© International Organization for Standardization, 1978

Printed in Switzerland
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INTERNATIONAL STANDARD

1SO 4256-1978 (E)

Liquefied petroleum gases — Determination of vapour

pressure — LPG method

1 SC(IPE AND FIELD OF APPLICATION
|

This International Standard specifies a method for the
determjnation of the gauge vapour pressures (see note 1)
of liqugfied petroleum gas products (see note 2) at temper-
atures of 37,8 °C up to and including a test temperature
of 70 °L.

NOTES

1 Information on the gauge vapour pressures of liquefied
petroleum gas products under test temperature conditions in’ the
range from 37,8 1o 70 °C is pertinent to problems offselecting
properly| designed storage vessels, shipping containers,-andycustomer
utilizatign equipment to ensure the safe handling of such products.

2 For the purpose of this test method, liquefied petroleum gas
productq are defined as narrow boiling range.hydrocarbon mixtures
consistirlg predominantly of propane or propylene, or both, butanes
or butyllenes, or both, in which the” centent of hydrocarbon
compouhds of boiling point higher_than/0 °C is less than 5 % by
liquid vplume, and whose gauge vdpour pressure at 37,8 °C is not
greater than approximately 1 550(Pa.1)

2 REKFERENCES

1SO 30p7, Petroleum’ products — Determination of vapour
pressure — Reid method.

1SO 4257, Liquefied petroleum gases — Determination of
samplirlgicharacteristics. 2}

33 1/3 or 40'% by volume of the liquid content of the
apparatus’\is) immediately withdrawn to| provide adequate
free space for product expansion. The|apparatus is then
immersed in a water bath maintained af the standard test
temperature of 37,8 °C or, optionally, at some higher
tést temperature up to and including 3 test temperature
of 70 °C.

correcting for gauge error and correctjng to a standard
barometric pressure, is reported as the “LPG vapour
pressure ”’ at the selected test temperature.

3.2 The observed gauge pressure at t[quilibrium, after

4 APPARATUS

4.1 Vapour pressure apparatus, constry
in the figure, consisting of two chamberg
upper and lower chambers, complying

cted as illustrated
, designated as the
with the require-

ments in 4.1.1 to 4.1.7.

NOTES

3 PRINCIPLE

3.1 The test apparatus, consisting of two interconnected
chambers and equipped with a suitable pressure gauge, is
purged with a portion of the sample which is then
discarded. The apparatus is then filled completely with a
test portion of the test sample to be tested.

1) 1kPa= 10"2 bar

2) In preparation.

1 CAUTION — To maintain the correct volumne ratio between the
upper and lower chambers, they shall be matJhed in pairs and the

i T i ibrating to ascertain
that the volume ratio is within satisfactory limits.

2 The "air chamber” of the method described in I1SO 3007 is
interchangeable with the “upper chamber’’ of this method. Similarly,
the “liguid chamber” (two-opening type) of ISO 3007 is inter-
changeable with the “20 % lower chamber” of this method. The
apparatus assembly of 1ISO 3007 must pass, as a safety precaution,
the hydrostatic test specified in 4.1.6 before being used for
testing liquefied petroleum gas.
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Straight-through valve

Gauge coupling

Bleeder-valve coupling——/'

4.1.1 Upperch

This chamber shall be a cylindrical vessei 51 + 3 mm in
diameter and 2%4 * 3 mm\in length, inside dimensions,
with the inner |surfaces—of the ends slightly sloped to
provide completp drainage from either end when held in a
vertical position| At“one end of the chamber, a suitable
bleeder-valve ¢ i i i
bleeder-valve assembly and the pressure gauge. At the other
end of the chamber an opening approximately 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 prevent the chamber from draining
completely,

4.1.2 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.

2

FIGURE — Typical LPG vapour pressure apparatus

Bleeder-
[ valve

Lower
chamber

4.1.3 Lower chamber, 331/3 %

This chamber shall be a cylindrical vessel of|such a
volume that the ratio of the volume of the upper fhamber
to the volume of the lower chamber is 2 * 0,03 (see
note 1 to0 4.1.4).

7

This chamber shall be a cylindrical vessel of such a volume
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 below).

NOTES

1 In determining the volumetric capacities of the chambers, the
volume of the lower chamber shall be considered as that which is
below the “straight-through” valve closure. The volume above the
“straight-through’ valve closure, including the portion of the
coupling attached to the upper chamber, shall be considered as a
part of the upper chamber volume. The volume ratios of the
chambers shall be determined in accordance with the procedure
outlined in the annex of ISO 3007.
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2 The apparatus requirements for this method, excluding the
bleeder-valve assembly, are identical with those of 1SO 3007 with
the exception of the 33 1/3 % lower chamber. Although the test
procedural details are different, the air and liquid chambers of
1SO 3007 may be used in the present method provided that they
are of sufficient strength to withstand the higher test pressures
(4.1.6).

4.1.5 Valves and method of coupling upper and lower
chambers

At one end of the lower chamber, an opening approxi-

1SO 4256-1978 (E)

4.3 Vapour pressure water bath, of such dimensions that
the vapour pressure apparatus may be immersed so as to
completely cover the bleeder-valve when the assembly

is in an upright position.

4.4 Means for maintaining the bath at the test temperature

within the limits as follows :

a) test temperature 50 °C and below

1%0,1°C;

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

mately 19 mm in diameter shall be provided to receive a
suitable straight-through valve having a minimum internal
chann¢l of 13 mm diameter. The other end of the chamber
shall be equipped with a nominal 6 mm inlet valve.

Any mhethod 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.

4.1.6 |Hydrostatic test

The £ssembled chambers shall be certified by the
manuflacturer to withstand approximately 7 000 kPa gauge
hydrostatic pressure without permanent deformation.

4.1.7 | Checking for freedom from leaks

Before placing new apparatus in service, and as often‘as
necesqary thereafter, the assembled vapour pressure
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
immeilsing it in a water bath. Only apparatus that will
withsfand this test without leaking shalkbe used.

4.2 Pressure gauge. Bourdon:type spring gauge of test
gauge [quality 114 to 140"mm in diameter provided with a
nominal 6 mm male thread connection with a passageway
not I¢ss than 5 mnmiin diameter from the Bourdon tube
to thg atmosphere.” The range and graduations of the
pressufe gauge\'used shall be governed by the vapour
pressufe of ithe sample being tested, as shown in table 1.

TABLE 1 — Specifications for pressure gauges

tr—order—to »heck—the—bﬂh—temerafu;fs, the appropriate
bath thermometer (see 4.5) shall be-inpmersed to the test

temperature graduation mark on)the
throughout the vapour pressure determir]

45 Thermometers, complying with
specification in table 2_:

thermometer scale
ation.

the appropriate

— low range for)indicating test tenpperatures between

35 and 40 °C:

— middlé range for
between/40 and 70 °C;

indicating

—\high range for indicating test ten
50 and 80 °C.

4.6 Dead-weight tester, of satisfactory

test temperatures

hperatures between

range, as a means

for checking the accuracy of vapour pressure gauges.

5 SAMPLING AND SAMPLE HANDLI

5.1 Samples shall be obtained and st

NG

bred in accordance

with 1SO 4257 unless the test samples cznn be taken directly

from the source of the material to be tes

5.2 Any convenient method of co
pressure apparatus to the sample source

ed.

Upling the vapour
may be employed.

A minimum length of tubing, 6 to 7

m in diameter, of

Values in
Gauge to be used
P-G
L p;::larzour Scale Maximum Maximum
ran numbered intermediate
ge intervals graduations
655 and under Oto 700 70 3.5
620to 1 730 0 to 2 000 175 7
1 660 to 3 460 0 to 3 500 350 35

Only accurate gauges shall be used. When the “gauge
error’’ {see 9.1) exceeds 2 % of the scale range, the gauge
shall be withdrawn from use.

grade appropriate to the pressure range|involved in the test
and made of material corrosion-resistapt to the products
being sampled, is satisfactory for this purpose. A flexible
tubing connection of any satisfactory type greatly
facilitates the purging and sampling opdrations. The tubing
shall be made of an electrically conductive material or

i ilt-in earth {(grodnd) connection to
minimize the effect of static electricity.

6 PREPARATION OF APPARATUS

6.1 If the apparatus has been used for testing products
other than the type of product to be tested, disassemble,
clean thoroughly, and purge the parts in a stream of dry air.

6.2 Assemble the apparatus with the inlet valve of the
lower chamber open, the straight-through valve between
the two chambers open, the bleeder-valve closed, and with
a pressure gauge having a suitable range attached.
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TABLE 2 — Specifications for thermometers

Characteristic Low range Middle range High range
Range 34tw042°C 40t070°C 50 to 80 °C
Immersion total total total
Graduation at each 0,1°C 0,1°C 0,1°C
Longer lines at each 05°C 05°C 05°C
Figured at each 1 °C (except at 38 °C) 1°C 1°C
Scale error not tp exceed 0 1T°C o °¢C o 1+2€
Expansion champer permitting heating to 100°C - 130,°C
Overall length 275 + 5 mm 405 mm 379 5 mmn
Stem diameter 6to 7mm 55 1t0 7,0 mm 7 1o 8 inn
Bulb length 25 to 35 mm 10 to 15 mm 25 to 35 mm
Bulb diameter > 6 mm; < stem > 5 mm; < stem 6 to 7 mn

Distance from b
Distance from b

Distance from b
chamber

Distance from b

ttom of bulb to line at

bttom of bulb to line at

contraction chamber

Stem enlargeme
Stem enlargemer]

Distance from b
stem enlargemen

Range of ice poi

Distance from b

t diameter

t fength

[t
ht scale

bttom of bulb to ice point

bttom of bulb.to top of contraction

bttom of bulb to bottom of

bttom of bulb to bottom of

344 °C: 135 to 150 mm
42°C : 215 to 234 mm

40 °C : 100 mm,rhin)

60 mm — 100 mm
- - 80 mm
8 to 10 mm — —
4 to 7 mm — —_
112 to 116\mm — —
= - -05t0+05°C
- - 60 to 70 mm

50°C: 115 to 185 mm
80°C : 324 to 344 mm

7 SAFETY PRECAUTIONS

The following safety precautions sregarding the handling
of liquefied petroleum gases/shall be meticulously
observed : :

a) liquefied |petroleura 'gases can cause serious cold
burns; care s$hall be-taKen, therefore, to prevent the
liquid from ¢oming into contact with the skin; when
handling liguefied“petroleum gases, protective goggles

8 PROCEDURE

8.1 Purging

With the assembled apparatus in an upright
connect the inlet valve of the lower chamber to the sample
source with the sampling connection (see 5.2). Qpen the
sample source valve to the apparatus. Cautiously ppen the

position,

and gloves shall-be-worn;

b) discharge of liguefied petroleum gases can give
rise to static electricity, and it is essential to connect
apparatus to earth (ground) before discharging;

¢} care shall be taken to avoid breathing petroleum
vapours during the determination of vapour pressure;

d) care shall be taken that it is safe to discharge
liquefied petroleum gases in the vicinity during ullaging
operations;

e) the above safety precautions must be supplemented
by the note to 8.1 and notes 1 and 3 to 8.2, which give
warning of additional hazards involved.

bleeder-valve on the upper chamber, permitting the air
or vapours, or both, in the apparatus to escape until the
apparatus is full of liquid (see note 2 to 8.2). With the
sampling line still connected, close the bleeder-valve and
the inlet valve in the order given. 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 atmospheric (see note). Then close
the bleeder-valve.

NOTE — CAUTION — Safe means for the disposal of vapours and
liquids during this operation and in the subsequent sampling
operation (8.2) must be provided.
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