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INTERNATIONAL STANDARD

ISO

3007-1986 (E)

Petroleum products — Determination of vapour

pressure — Reid method

1 ScopI and field of application
t

This Interngtional Standard specifies a method for the deter-
mination of the absolute vapour pressure (see note 1) of
volatile crude oil and volatile non-viscous petroleum products,
except liquefied petroleum gases (see note 2). This method
does not apply to fuels containing oxygenated compounds
miscible in water.

NOTES

1 Because the external atmospheric pressure is counteracted by the
atmospheric [pressure initially present in the air chamber, the “’Reid
vapour presshre’ is approximately the vapour pressure of the material
at 37,8 °C in kilopascals (bars) 1) absolute. The “’Reid vapour pressure’’
differs from the true vapour pressure of the sample owing to slight
vaporization pf the sample and the presence of water vapour and air in
the confined|space.

2 For determination of the vapour pressure of liquefied petroleum
gases, referehce should be made to ISO 4265.

2 References

ISO 3170, Petroleum products — /iquid hydrocarbons —
Manual sampling.
ISO 4265, Petroleum products\=— Determination of vapour

pressure of|liquefied petroleum (LP) gases.

3 Principle

15, and 17) and for narrower tolerances in ce|

ain features for

a Reid vapour pressure above 180 kPa'(1,8 bj;:) (clauses 10 to

the measurement of the vapour pressure of
(clauses 16 and 17).

4 Apparatus

iation gasolines

The construc¢tion of the required apparatUj is described in

annex A. For samples having vapour pressur
(1,8 bar), use the liquid chamber with one op
and for~samples having vapour pressures
(1,8bar), use the liquid chamber with tw
A:1.3). For samples having Reid vapour

180 kPa (1,8 bar),
(annex B) may be used.

5 Samples and sampling

5.1 General

The general provisions in 5.2 to 5.6 shall apply
vapour pressure determinations, except as spe

s below 180 kPa
ening (see A.1.2)
above 180 kPa
b openings (see
bressures below

a prepressurized mergury manometer

to all samples for
cifically excluded

for samples having vapour pressures above 180 kPa (1,8 bar)

(see clause 10). The extreme sensitivity of

\vapour pressure

measurements to losses through evaporatign and to slight

changes in composition is such as to req
precaution and the most meticulous care in
samples.

5.2 Sampling procedure

3.1 The liquid chamber of the vapour pressure apparatus
is filled with the chilled sample and connected to the air
chamber at 37,8 °C. The apparatus is immersed in a constant-
temperature bath (37,8 + 0,1 °C) and is shaken periodically
until equilibrium is reached. The reading of the pressure gauge
corrected for gauge error, or the reading of the mercury
manometer, if the pressure is measured by this means, is the
Reid vapour pressure.

3.2 This method provides for partial air saturation of prod-
ucts having a Reid vapour pressure below 180 kPa (1,8 bar)
(clauses 4 t0 9, and 17), for no air saturation of products having

1) 1kPa = 1 kN/m2 = 0,01 bar

o o F4 N
GJCT alimiCA U 1TUl Salllpllllg pl Uce’dﬂle.

5.3 Sample container capacity

uire the utmost
the handling of

The capacity of the sample container from which the vapour
pressure sample is taken shall be 1 1. It shall be 70 to 80 % filled

with the sample.

5.4 Sample handling temperature

The sample container and its contents shall be cooled to a
temperature of 0 to 1 °C before the container is opened.
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5.5 Sample transfer

The Reid vapour pressure determination shall be the first test
carried out on a sample. If it is necessary to transfer samples
from larger sample containers or to withdraw samples for other
tests, the method of transfer shown in figure 1 shall be used.

5.6 Care of sa

mples

Samples shall be put in a cool place as soon as possible after
they have been obtained and held there until the test has been

6.3 Preparation of air chamber

After purging and rinsing the air chamber and pressure gauge
in accordance with 7.5, connect the gauge to the air chamber.
Immerse the air chamber to at least 25 mm above its top in the
water bath maintained at 37,8 + 0,1 °C (see note 1 to 7.5), for
not less than 10 min just before coupling it to the liquid
chamber. Do not remove the air chamber from the bath until
the liquid chamber has been filled with sample as specified
in7.1.

completed. Samp
sidered for tests b
tained.

6 Preparatio

6.1 Air satura

Place the sample,

es In leaking containers shall not be con-
ut shall be discarded and new samples ob-

h for test

lion of sample in sample container

n its container, into the water cooling-bath.

With the sample 1( a temperature of 0 to 1 °C, take the con-
a

tainer from the w
its liquid content,
container capacity
assured, reseal the
to the water coolir

er cooling-bath, unseal it, and examine it for
Which shall be between 70 and 80 % of the
After the correct liquid content has been
container, shake it vigorously, and return it
g-bath or an equivalent refrigerator.

6.2 Preparation of liquid chamber

Completely immers
transfer connectio
refrigerator for a s
nection to reach ti

be the open liquid chamber and the sample

in the water cooling-bath or an equivalent
fficient time to allow the chamber and ¢on-
e bath temperature (0 to 1 °C).

Chilled‘sample
transfer connection

7 Procedure

7.1 Sample transfer

With everything in readiness, remove-the chilled sample con-
tainer from the bath, uncap it, andlinsert the chilldd transfer
connection and air tube (see figure 1). Quickly 61mpty the
chilled liquid chamber and placeit 6ver the sample delivery tube
of the transfer connection.cInvért the entire system [rapidly so
that the liquid chamber is finally in an upright positioh with the
delivery tube extending/to within 6 mm of the bottbm of the
liquid chamber. Fillthe liquid chamber to overflowirg. Lightly
tap the liquid chamber against the work bench to epsure that
the sample is free of air bubbles. If any sample is Hisplaced,
refill the chamber to overflowing.

7.2 Assembly of apparatus

Without delay, and as quickly as possible, attadh the air
chamber to the liquid chamber. Do not take more thian 20 s to
complete the assembly of the apparatus after filling|the liquid
chamber, using the following sequence of operationis :

7.2.1 Add additional sample to the liquid chambef to fill to

overflowing.

Chilled liquid chamber

" Chilled —-

- sample __ |~

a) b)

Sample container Sealing closure
prior to transfer replaced by sample
of sample transfer connection

Liquid chamber
placed over liquid
delivery tube

c) ol d)
Position of system for
sample transfer

e

Figure 1 — Simplified sketches outlining method of transferring sample
to liquid chamber from open-type containers
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7.2.2 Remove the air chamber from the 37,8 °C water bath
(see 6.3).

7.2.3 Connect the air chamber to the liquid chamber.

7.2.4 If a prepressurized mercury manometer is used, check
the needle valve to be sure it is closed and connect the
manometer hose to the coupling at the top of the air chamber.

7.3 Introduction of apparatus into bath

1SO 3007-1986 (E)

Thoroughly purge the air chamber of residual sample by filling
the air chamber with warm water (above 32 °C) and allowing it
to drain (see note 2). Repeat this purging at least five times.
After thoroughly removing the previous sample from the liquid
chamber, immerse the chamber in the ice-bath for the next
test.

NOTES

1 In the case of crude oil, it is necessary to wash all the equipment
with a volatile solvent, preferably toluene, after each test.

Turn the agsembled vapour pressure apparatus upside down to
allow the |sample in the liquid chamber to run into the air
chamber gnd shake vigorously in a direction parallel to the
length of the apparatus. Immerse the assembled apparatus in
the bath, maintained at 37,8 + 0,1 °C, in an inclined position
so that thg connection of the liquid and air chambers is below
the water |level and may be observed closely for leaks. If no
leaks are Qbserved, immerse the apparatus to at least 25 mm
above the|top of the air chamber. Observe the apparatus for
leaks throfighout the test. If a leak is detected at any time
during theg test, the sample shall be discarded and the test
recommeniced with a fresh sample.

NOTE — Liguid leaks are more difficult to detect than vapour leaks;
because thg much-used coupling device is normally in the liquid
section of the apparatus, give it particular attention.

74 MeIsurement of vapour pressure

After the gssembled vapour pressure apparatus has been\im-
mersed in [the bath for 5 min, tap the pressure gauge fightly,
and obserye the reading. Withdraw the apparatus:\from the
bath, inveft it, shake it vigorously, and replace it in-the bath in
the shortept possible time to avoid cooling the apparatus. To
ensure eqyilibrium conditions, repeat this-agitation and gauge
reading at|least five times, at intervals (©0f ;not less than 2 min,
and until tihe last two consecutive gauge readings are identical ;
this sequeince of operations normally requires 20 to 30 min.
Read the| final gauge pressure~to the nearest 0,25 kPa
(0,002 5 bar) for gauges with~intermediate graduations of
0,5 kPa (0}005 bar) and t¢thé nearest 0,5 kPa (0,005 bar) for
gauges with graduationsyof 1,0 to 2,5 kPa (0,010 to 0,025 bar)
and record this valué\as the ““uncorrected vapour pressure’” of
under.test. Immediately remove the pressure gauge
and checkits réading against that of the manometer, recording
‘the value folnd as the Reid vapour pressure.

2 If the purgi ath, be sure to avoid

small and unnoticeable films of floating sample by|keeping the bottom
and top openings of the chambers closed as.they pass through the sur-
face of the water.

7.6 Using a mercury manometer to measure the
vapour pressure of products having|a Reid vapour
pressure less than-180'kPa (1,8 bar)

7.6.1 Sample transfer

Transfer the 'sample as specified in 7.1.

7.6.2<Assembly of apparatus

Assemble the apparatus as specified in 7.2, check that the
needle valve on the air chamber is tightly dlosed, attach the
manometer hose to the top of the air chamber and follow the
sequence of operations in 7.2.

7.6.3 Introduction of apparatus into bath

Introduce the apparatus into the bath as spdcified in 7.3.

7.6.4 Prepressurizing the manometer

After the assembled vapour pressure appargtus has been im-
mersed in the bath and checked for leaks aI specified in 7.3,
prepressurize the manometer and flexible hoge to the expected
vapour pressure of the sample (see the note), and record this
value as the “initial manometer setting”.

While the sample is being brought to equilibrium as specified
in 7.6.5, observe the manometer occasionally|to check for leaks
in the manometer assembly. Any chan in the “initial

ing”indi i ich case the vapour

7.5 Preparation of apparatus for next test

Disconnect the air chamber, liquid chamber, and pressure
gauge (see note 1). Displace trapped fluid from the Bourdon
gauge in the following manner: Hold the gauge between the
palms of the hands with the right hand on the face side and the
threaded connection of the gauge forward. Extend the arms
forward and upward at an angle of 45° with the coupling of the
gauge pointing in the same direction. Swing the arms
downward through an arc of about 135° so that the centrifugal
force aids gravity in removing the trapped liquid. Repeat this
operation three times to expel all liquid. Purge the pressure
gauge by directing a small jet of air into its Bourdon tube for at
least 5 min.

pressure apparatus should be detached and connected to an
alternative manometer.

NOTE — For purposes of pressurizing and to avoid the necessity for re-
running determinations, knowledge of the expected vapour pressure is
very helpful. An indication of the expected vapour pressure level
should be given, where possible, on the sample identification label. It is
also helpful to maintain a list of current vapour pressures of samples
being tested on a routine basis.

7.6.5 Measurement of vapour pressure

After the apparatus has been immersed in the bath for 5 min,
and if no leaks have been observed, carefully withdraw the
apparatus from the bath. Without opening the valve, invert the
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apparatus, shake it vigorously along its length and replace in
the bath in the shortest possible time to avoid cooling the
apparatus.

Repeat this withdrawal and shaking operation after a further
5 min, again replacing the apparatus in the bath in the shortest
possible time. After not less than 2 min, open the valve and
read and record the manometer reading. Close the valve,
withdraw the apparatus from the bath and repeat the agitation,
the immersion, and the reading of the manometer at intervals
of not less than 2 min until two consecutive manometer

8.4 Sampling

Because initial sampling and the handling of samples will
greatly affect the final results, employ the utmost precaution
and the most meticulous care to avoid losses through evapor-
ation and slight changes in composition (see clause 5 and 7.1).
In no case shall any part of the Reid apparatus itself be used as
the sample container previous to actually conducting the test.

8.5 Purging the apparatus

readings are constant to ensure that equilibrium _has been at- L. b d
tained. These opdrations normally require 20 to 30 min. Fhorougttty purge tie pressure gauge, tie-fiquid ct 'Im er, an
the air chamber to be sure that they are free of residjyial sample.

(0,01 bar) and re¢ord the value as the ““constant manometer

Read the final }wanometer pressure to the nearest 1 kPa
reading”’ of the sample under test.

7.6.6 Appraisal| of observations

For extremely a¢curate results, the ‘‘constant manometer
reading” shall be within 10 kPa (0,1 bar) of the “initial
manometer setting”’. If the difference is less than this amount,
proceed as specified in clause 9. If the difference is greater,
make a second |determination using the first result as an
approximation for prepressurizing the manometer. Repeat until
the difference is Yithin the prescribed limits.

7.6.7 Preparatipn of apparatus for next test

Disconnect the manometer hose, air chamber, and liquid
chamber. Remov¢ the connector and valve assembly from the
air chamber and, ith the valve open, purge with air for at least
5 min. Purge the pir chamber by means of a jet of warm water
. for at least 1 min,|or by filling with warm water and draining-at
least five times. After removing the previous sample from the
liquid chamber, gurge the chamber with cold water\and im-
merse in the watgr cooling-bath for the next test.

8 Precautions

Gross errors arg liable to be made in vapour pressure
measurements if| the prescribed procedure is not followed
carefully. The follpwing list emphasizes the importance of strict
adherence to the[precautions given in the procedure.

8.1 Checking| the pressure gauge

(This is most conveniently done at the end of the-prgvious test;
see 7.5.)

8.6 Coupling the apparatus

Carefully observe the requirements of 7.2.

8.7 Shaking the apparatus

Shake the apparatus,”vigorously”” as directed in 7.4|in order to
ensure equilibrium conditions.

8.8 Temperature control

Ensure that the temperatures of the water cooling-path (A.3),
the’baths and the water bath (A.4) are correct whenever the
baths are required (see clause 6, and 7.2 and 7.3).

9 Expression of results

Report to the nearest 0,25 kPa (0,002 5 bar) ¢r 0,5 kPa
(0,005 bar) the final value recorded in 7.4 or 7.6.5, a$ the ‘‘Reid
vapour pressure”’, in kilopascals (bars), without réference to
temperature.

10 Modifications for products having Reid
vapour pressures above 180 kPa (1,8 bar)

)

With products having a vapour pressure over 180 kRa (1,8 bar)
(see the note), the procedure specified in clauses 5 to 8 is

hazardous and inaccurate. Consequently, the following clauses

Check all gauges against a manometer after each test in order
to ensure higher precision of results (see 7.4). Ensure that
gauges are in a vertical position before reading them.

8.2 Air saturation of sample

Open and close the sample container once after the contents
have reached a temperature of 0 to 1 °C. Shake the container
vigorously to ensure equilibrium of the sample with the air in
the container (see 6.1).

8.3 Checking for leaks

Check all apparatus before and during each test for liquid and
vapour leaks (see A.1.6 and note to 7.3).

define changes in the apparatus and procedure for the deter-
mination of vapour pressures above 180 kPa (1,8 bar). Except
as specifically stated, all the requirements of clauses 1 to 9 and
clause 17 shall apply.

NOTE — When the question arises, the air-saturation method shall be
used to determine whether or not a product has a vapour pressure
above 180 kPa (1,8 bar).

11 Apparatus

11.1 Bomb, as described in annex A, using the liquid
chamber with two openings.
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11.2 Pressure-gauge calibration

A dead-weight tester (see clause A.7) may be used in place of
the mercury manometer (see clause A.6) for checking gauge
readings above 180 kPa (1,8 bar). In 7.4, 8.1 and clause 9
where the words ‘““manometer” and ‘““manometer reading’’
appear, include as an alternative ‘dead-weight tester’” and
“calibrated gauge reading”, respectively.

12 Handling of samples

1SO 3007-1986 (E)

Caution: Safe means for disposal of liquid and vapour escap-
ing during this whole operation must be provided. To avoid
rupture because of the liquid-full condition of the liquid
chamber, the liquid chamber must be quickly attached to the air
chamber and the 13 mm valve opened.

14.3 Immediately attach the liquid chamber to the air
chamber and open the liquid chamber 13 mm valve. Do not
take more than 25 s to complete the assembly of the apparatus
after filling the liquid chamber, using the following sequence of
operations:

12.1 Thq provisions of 5.3, 5.4 and 5.5 shall not apply.

12.2 Th4 capacity of the sample container from which the
vapour pregssure sample is taken shall be not less than 0,5 .

13 Preparation for test
13.1 Thg provisions of 6.1 and 6.2 shall not apply.

13.2 Any safe method of displacement of the test sample
from the |[sample container that ensures filling the liquid
chamber with a chilled, unweathered sample may be employed.
Displacement by self-induced pressure is described in 13.3 to
13.5 and cJause 14.

ficiently high to maintain superatmospheric pressure, but not

13.3 MaFtain the sample container at a temperature suf-
substantially over 37,8 °C.

13.4 Comnpletely immerse the liquid chamber, with both
valves opef, in the water cooling-bath for a sufficient length of
time to allpw it to reach the bath temperature\(0 to 1 °C).

13.5 Connect a suitable ice-cooled-coil*to the outlet valve of
the samplg container.

NOTE — A|suitable ice-cooled coil-can be prepared by immersing a
spiral of apgroximately 800 mm of 6 mm copper tubing in a bucket of
ice water.

14 Progedure

1) read the initial air temperature ~orl remove the air
chamber from the water bath,

2) connect the air chamber to the fiquid chamber, and

3) open the liquid chamber 13'mm valve.

14.4 If a dead-weight tester is used instedd of the mercury
manometer (see 11.2),apply to the ‘“‘unforrected vapour
pressure’’ the calibration factor, in kilopasgals (bars), estab-
lished for the pressure gauge at or near the ‘““uncorrected
vapour pressure;”’ recording the value found ps the ““calibrated
gauge reading’) to be used throughout clausd 9, in place of the
““manometer reading’’.

15O Precaution

The precaution specified in 8.2 shall not apply.

16 Modifications for aviation gasoline of
about 50 kPa (0,5 bar) Reid vapour pressure

16.1 General

The following paragraphs define changes in apparatus and pro-
cedure for the determination of the vapour pressure of aviation
gasoline. Except as specifically stated hdrein, all the re-
quirements set forth in clauses 1 to 9 and clayse 17 shall apply.

16.2 Ratio of volumes of air and liquid chambers

The ratio of the volume of the air chamber to [the volume of the
liquid chamber shall be between the limits of 8,95 and 4,05 (see
note to clause A.1).

16.3 Water cooling-bath

14.1 Theprovisions of 7.1 and 7.2 shall not apply.

14.2 Connect the 6 mm valve of the chilled liquid chamber to
the ice-cooled coil. With the 13 mm valve of the liquid chamber
closed, open the outlet valve of the sample container and the
6 mm valve of the liquid chamber. Open the liquid chamber
13 mm valve slightly and allow the liquid chamber to fill slowly.
Allow the sample to overflow until the overflow volume is
200 ml or more.

Control this operation so that no appreciable drop in pressure
occurs at the liquid chamber 6 mm valve. In the order named,
close the liquid chamber 13 mm and 6 mm valves; and then
close all other valves in the sample system. Disconnect the
liquid chamber and the cooling caoil.

The water cooling-bath shall be held at a temperature of 0 to
1 °C (see clause A.3).

16.4 Checking the pressure gauge

The gauge shall be checked at 50 kPa (0,5 bar) against a mer-
cury column before each vapour pressure measurement to en-
sure that it conforms to the requirements of clause A.2. This
preliminary check shall be made in addition to the final gauge
comparison specified in 7.4.

16.5 Air chamber temperature

The provisions of 6.3 shall be followed.
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17 Expression of results

17.1 Calculation

See clause 9.

17.2 Precision

NOTE — The precision data above were developed in a 1981 co-
operative testing programme involving 25 laboratories and 12 samples
in duplicate covering the range of 5 to 16 psi Reid vapour pressure. The
previous precision statement for other vapour pressure ranges was
developed in the early 1950s, and is as follows:

17.21 Repeati)ility

Range, kPa (bar) Repeatability
0to 35 0,7
.. . _ . (0 to 0,35)

The precision of the method, as obtained by statistical exami-

nation of interlaboratory test results, is as follows: 110 to 180 2,1
(1,10 to 1,80)
180 and above 28
(1,80 and above)

The difference befween successive test results, obtained by the Aviation gasoline (50 kPa) (0,5 bar) 07

same operator with the same apparatus under constant
operating conditipns on identical test material would, in the
long run, in thel normal and correct operation of the test
method, exceed the values shown in the table below only in
one case in 20.

Repeatability
(same operator and
apparatus)

2,1 kPa

Range, kHa (bar)

35 to 110 kPa
(0,35 to 1|10 bar)

17.2.2 Reprodycibility

The difference bgtween two single and independent results,
obtained by different operators working in different laboratories
on identical test material would, in the long run, in the normal
and correct operfition of the test method, exceed the values
shown in the table below only in one case in 20.

Reproducibility
(different-operator
and apparatus)

4,9 kPa

Range, kHa (bar)

35 to 110 kPa
(0,35 to 1[10 bar)

Range, kPa (bar)

0to 35 24
(0 to 0,35)

110 to 180 28
(1,10 to 1,80)

180 and above 49
(1,80 and abave)

Aviation gasoline (50 kPa) (0,5 bar) 1,0

18.:Test report
The test report shall contain at least the following information :
a) the type and identification of the product tgsted;
b) a reference to this International Standard;
c) - the result of the test;

d) any deviation, by agreement or otherwise], from the
procedure specified ;

e) the date of the test.
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Annex A

Apparatus for Reid vapour pressure test

(This annex forms an integral part of the Standard.)

A.1 Reid vapour pressure bomb

The bomb consists of two chambers — an air chamber (upper

conforminag-to.
2 S

valve closure including the portion of the coupling permanently
attached to the liquid chamber shall be considered as part of the air
chamber capacity.

section) and-aiguid-chamber{lowersestion)

the requirgments given below.

NOTE — Caution: To maintain the correct volume ratio between the
air chamber|and the liquid chamber, the units shall not be interchanged
without redalibrating to ascertain that the volume ratio is within
satisfactory|limits.

A.1.1 ir chamber

The upper(section or air chamber, as shown in figure 2, shall be
a cylindricgl vessel 51 £ 3 mm in diameter and 2564 + 3 mmin
length, ingide dimensions, with the inner surfaces of the ends
slightly slgped to provide complete drainage from either end
when held|in a vertical position. On one end of the air chamber,
a suitable |gauge coupling with an internal diameter not less
than 5 mm shall be provided to receive the Rp 1/4 gauge con-
nection. In the other end of the air chamber, an opening
approximately 13 mm in diameter shall be provided for coupling
with the lifjuid chamber. Care shall be taken that the connec-
tions to the end openings do not prevent the chamber ffom
draining cpmpletely.

A.1.2 Ljquid chamber (one opening)

The lower section or liquid chamber, as shewirin figure 2, shall
be a cylinfirical vessel of the same inside-diameter as the air
chamber and of such volume that the.ratio of the volume of the
air chamber to the volume of the liguid chamber is between the
limits of 3)95 to 4,05.

In one endl of the liquid chamber, an opening approximately
13 mm in diameter shall-be provided for coupling with the air
chamber. [The inner surface of the end containing the coupling
member shall be sloped to provide complete drainage when in-
verted. The otherend of the liquid chamber shall be completely
closed.

A.1.4 Method of coupling air@nd liquid
chambers

Any method of coupling thefair-and liquid ¢hambers may be
employed, provided that_no liquid is lost dyring the coupling
operation, that no compression effect is caysed by the act of
coupling, and that theZassembly is free from leaks under the
conditions of the tests. To avoid displacemept of liquid during
assembly, it is’ desirable that the male fitfing of a suitable
coupling be onythe liquid chamber. To avoid ¢ompression of air
during the assembly of a suitable screw coupling, a vent hole
may be'used to ensure atmospheric pressure jn the air chamber
at thelinstant of sealing.

make adequate provision for avoiding air co

pression effects.

Caution: Some commercially available eq%pment does not

Before employing any apparatus, it shall be e

tablished that the

act of coupling does not compress the air i} the air chamber.
This may be accomplished by tightly stoppering the liquid
chamber opening and assembling the apparEtus in the normal

manner, utilizing the 0 to 35 kPa (0,35 bar) g
able pressure increase on the gauge is an i
apparatus does not adequately meet the sp
method. If this problem is encountered,
should be consulted for remedy.

A.1.5 Volumetric capacity of air an
chambers

In order to ascertain if the volume ratio of
between the specified limits of 3,95 to 4,05, n
of water greater than will be needed to fill

uge. Any observ-
dication that the
beifications of the
the manufacturer

d liquid

the chambers is
heasure a quantity
the liquid and air

chambers. The liquid chamber shall be completely filled with
\Amer,_and_tbuijﬂemnne_bmmeen_the_aﬂgill volume and the

A.1.3 Liquid chamber (two openings)

For sampling from closed vessels, the lower section or liquid
chamber, as shown in figure 2, shall be essentially the same as
the liquid chamber described in A.1.2 except that a 6 mm valve
shall be attached near the bottom of the liquid chamber and a
13 mm straight-through, full-opening valve shall be introduced
in the coupling between the chambers. The volume of the
liquid chamber, including only the capacity enclosed by the
valves, shall fulfil the volume ratio requirements as set forth
in A.1.2.

NOTE — In determining capacities for the two-opening liquid chamber
(figure 2), the capacity of the liquid chamber shall be considered as
that below the 13 mm valve closure. The volume above the 13 mm

remaining volume is the volume of the liquid chamber. Then,
after connecting the liquid and air chambers, the air chamber
shall be filled to the seat of the gauge connection with more of
the measured water, and the difference in volumes shall be the
volume of the air chamber.

A.1.6 Checking for freedom from leaks

Before placing new apparatus in service and as often as
necessary thereafter, the assembled vapour pressure apparatus
shall be checked for freedom from leaks by filling with air to
700 kPa (7 bar) gauge pressure and completely immersing in a
water bath. Only apparatus which stands this test without
leaking shall be used.


https://standardsiso.com/api/?name=10fcd6a4276ce7f5b2fcfb7aea93d795

1SO 3007-1986 (E)

A.2 Pressure gauge

The pressure gauge shall be a Bourdon-type spring gauge of
test gauge quality, 100 to 150 mm in diameter, provided with a

U PP SRR [y P PRgupgg + A monanrealarays At

nominal & mm male thread connection with a passageway not
less than 5 mm in diameter from the Bourdon tube to the at-
mosphere.

The range and graduations of the pressure gauge used shall be
governed by the vapour pressure of the sample being tested, as
follows:

constant temperature of 37,8 + 0,1 °C shall be provided. In
order to check this temperature, the bath thermometer shall be

“immersed to the 37 °C mark throughout the vapour pressure

determination.

A.5 Thermometer

A.5.1 For 37,8 °C air-chamber procedure

Values in kilopascals (bars) Range 34-to42-2€C
Gauge to be used Immersion total
Reid vapour . Maximum .
pressure Scale nMan):Ln::m inter- Graduation at each 04 °C
range st mediate .
9 intervals | o duations Longer line at each 0,5 °C
27,5 and under 0to35 5,0 0,5 Figure at each 1 °C (except|at 38 °C)
(0,275) (0 to 0,350) (0,050) (0,005)
201075 0 to 100 15 05 Scale error not to exceed 0,1°C
(0,200 to 0,750) (0 to 1,0) (0,150) (0,005) Expansion chamber permitting
70 to 180 0 to 200 25 1,0 heating to 100 °C
(0,700 to 1,800) (0 to 2,000) (0,250) (0,010)
70 to 250 0 to 300 % 1.0 Overall length 275 = 5 mm|
(0,700 to 2,500) (0 to 3,000) (0,250) (0,010) Stem diametér 6 to 7 mm
200 to 375 0 to 400 50 : 1,5
(2,000 to 3,750) (0 to 4,000) (0,500) (0,015) Bulb length 25 to 35 mm
350 and higher 0 to 700 50 25 Bulb di . &
(3,500) (007,000 | (0,500 0,025) K@ Hiameter <& mm; 3} gtom
Distance from bottom of bulb to
. 34,4 °C line 135 to 150 mm
Only accurate gayges shall be kept in use. When the gauge _
reading differs frgm the manometer [or dead-weight tester Distance from bottom of bulb to
when testing gauges above 180 kPa (1,8 bar)] reading by more 42 °C line 215 to 234 mm

than 1 % of the sgale range of the gauge, the gauges shall be
considered inaccufate. For example, the calibration correction
shall be not greatgr than 0,3 kPa (0,003 bar) for-a-0 to 35 kPa
(0,35 bar) gauge pr 0,9 kPa (0,009 bar) for_a-0 to 100 kPa
(1,0 bar) gauge.

NOTE — Gauges 90l mm in diameter may.be’'used in the 0 to 30 kPa
(0,30 bar) range.

A.3 Water cpoling-bath or equivalent
refrigerator

Distance from bottom of bulb to
top of contraction chamber

~—

60 mm (max
Stem enlargement diameter 8 to 10 mm
Stem enlargement length 4 to 7 mm

Distance from bottom of bulb to

bottom of stem enlargement 112 to 116 mm

A.5.2 For water bath

Use the thermometer described in A.5.1.

A water cooling-bath-er-an-equivalentrefrigeratorshall-be-pro
vided of such dimensions that the sample containers and liquid
chambers may be completely immersed. Means for maintaining
the bath at a temperature of 0 to 1 °C shall be provided.

NOTE — Solid carbon dioxide shall not be used to cool samples in
storage or in the preparation of the air-saturation step. Carbon dioxide
is appreciably soluble in gasoline, and its use has been found to be the
cause of erroneous vapour pressure data.

A.4 Water bath

The water bath shall be of such dimensions that the vapour
pressure apparatus may be immersed to at least 256 mm above
the top of the air chamber. Means for maintaining the bath at a

A.6 Mercury manometer

A mercury manometer, having a range suitable for checking the
pressure gauge employed, shall be used. The manometer scale
may be graduated in steps of 1 mm, or 0,1 kPa (0,001 bar).

A.7 Dead-weight tester

A dead-weight tester may be used in place of the mercury
manometer (see clause A.6) for checking gauge readings
above 180 kPa (1,8 bar).
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Dimensions in millimetres (except where specified)
Coupling G 3/16" min.: 1ISO 7/1Rp 3/16

Coupling G 1/2" ext.: 1ISO 7/1Rp 1/2
\__

e —AL L/
I % U
“ %
v %
Y ¢ 13 mm valve
q 1
\/
¢
N
®51+3 >
P~
®51:3
6 mm valve
11
//
- Liquid chamber
< (two openings)
N
N
Coupling G 1/2" ext.: 1SO 7/1Rp 1/2
%
A
A
%
Yy 4
g4
‘,'O
Liquid chamber
Coupling G 1/2""int.: ISO 7/1Rp 1/2 (one opening)

Air chamber

Figure 2 — Vapour pressure bomb
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Annex B

Apparatus for prepressurized manometer method

(This annex forms an integral part of the Standard.)

B.1 Prepressurized manometer assembly

A schematic diagram of the manometer assembly is given in
figure 3. The essential components of this assembly are as

B.7 Copper or stainless steel tubing, for connection of
the flexible tubing to the manometer assembly, 3 mm internal
diameter, length 760 mm.

follows.

B.2 Mercury manometer, direct-reading type, length ap-
proximately 1 m, pquipped with a check valve, with graduated
intervals of 0,05 KPa (0,000 5 bar).

B.3 Flexible tubing, neoprene tubing, or its equivalent,
outside diameter $ mm, and length approximately 1 m.

B.4 Valve, fof attachment to air chamber, 6 mm pipe
thread.

B.5 Quick-brdak fittings, for attachment of the vapour
pressure apparatuf to the manometer assembly. These must be
of a type that w|ll not accidentally come undone when the
apparatus is in usp, e.g. a screw fitting.

B.6 Micrometering valves, for metering\-dir to the
manometer leg.

B.8 Supply of compressed air, filtered compressed air at
140 kPa pressure.

B.9 Volume of pressurized manometgr
assembly

The total volume of the air space in the manometer assembly,
including the mercury well*free space, connections, tubing,
etc., up to and including the quick-break fitting, shall be
between 12 and 16.cm3, in order that a common|correction
factor may apply 'to all assemblies.

o

B.10 . Water cooling-bath, as specified in clausg A.3.
B.¥1 Water bath, as specified in clause A.4.
B.12 Thermometer, as specified in clause A.5.

B.13 Mercury manometer, as specified in clauke A.6.

B.14 Dead-weight tester, as specified in claus¢ A.7.
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