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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards bodies (ISO member bodies). The work of developing International

Standards is carrig
interested in a sub,
right to be represe
and non-governmel

Draft International
the member bodieg
the ISO Council.

International Stand
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pe—ott—throtgh—SO—technical—committees—Every—rember—bedy
ect for which a technical committee has been authorized has the
ted on that committee. International organizations, governmental

ntal, in liaison with ISO, also take part in the work.

Standards adopted by the technical committees are circulated to
for approval before their acceptance as International Standards by

ard 1SO 918 was developed by Technical Committee ISO/TC 47,

Chemistry, and wds circulated to the member bodies in October 1982.

It has been approVv
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Belgium
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Egypt, Arab)
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technical grounds

This International S
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mination of distilla

ed by the member bodies of the following countries :

Germany, F. R. Portugal
Hungary Romania
India South Affica, Rep. of
Italy Switzertand
kia New Zealand USSR
Rep. of Nigeria
Poland

of the following country expressed 'disapproval of the document on

Netherlands

tandard cancels and replaces ISO Recommendation R 918-1969, of
5 a technical revision.

Standard-is,'0ne of three ISO publications dealing with the deter-
ion characteristics. The two others are :

1ISO 3405, |

Petroleum products — Determination of distillation characteristics

— 1S0 4626, Volatile organic liquids — Determination of boiling range of orgénic
solvents used as raw materials.

It is recognized that there may be some overlapping between these three documents
which were developed in separate technical committees. In the absence of agreement
on a general International Standard on the subject, it has however been thought
necessary to publish them.

The completion in the future of such a general standard may therefore lead to the
amendment or cancellation of this International Standard.
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INTERNATIONAL STANDARD

1ISO 918-1983 (E)

Volatile organic liquids for industrial use — Determination

of distillation characteristics

1 Scope¢ and field of application
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boiling point : The temperature noted teorrected,
At the moment when the first droprof ‘condensate
e tip of the condenser during a-distillation carried
andardized conditions.

boiling point : The maximum temperature noted
f required) during thie-final phase of the distillation
carried out undef, standardized conditions.

bint : Thedemperature noted (and corrected, if re-

e momentof vaporization of the last drop of liquid

m of a\flask, during a distillation carried out under
conditions.

dicates each of the distillation temperatur
justed as indicated in clause 9)\specified in
Standard for the product under test (plotting
tion of temperature).

5 Apparatus

Ordinary laldoratory apparatus, and

5.1 Distillation apparatus, as shown in f

5.1:1 Distillation flask, available cap.
borosilicate glass, as shown in figure 2.

bs (previously ad-
the International
volume as a func-

gure 1 comprising

acity 100 ml, of

5.1.2 Thermometer, of the mercury-in-gla

s type, graduated

in 0,2 °C intervals, having a maximum errof of + 0,2 °C and

covering a range suitable for the products

The distance between the top of the bulb a
tion mark is at least 100 mm. The thermome
tion chamber unless this is very close to the
therein.

The scale is calibrated for use at 100 mm in
natively for total immersion).

Additional requirements, in particular conce

the thermometer, may be given in the Interr]
for the products under test.

5.1.3 Receiver, 100 ml capacity, gradua

ing tested.

the first gradua-
r has no contrac-
bulb or contained

mersion (or alter-

ning the range of
ational Standards

ted as shown in

figure 3
)

3.4 boiling range : The temperature interval between the in-
itial boiling point and the dry point.

4 Principle

Distillation of a test portion, under carefully defined conditions
in order to determine either

4.1 the temperatures corresponding to the condensate
volumes defined in the International Standard for the product
under test; these temperatures shall be corrected as indicated
in clause 9, unless the nature of the product provides only for a
difference of temperature between two volumes of conden-
sate, (plotting temperature as a function of volume); or

5.1.4 Condenser of the Liebig/West type, of borosilicate
glass, as shown in figure 4. The inner tube shall have the
following dimensions :

Internal diameter 14,0 £ 1,0mm
Wall thickness 1,0to 1,5mm
Length of straight portion

of longer limb 600 £ 10 mm
Length of shorter limb 55 £ 5mm
Angle included between longer

and shorter limb 97 + 3°

The inlet of the inner tube of the condenser shall be finished
square with its axis and its outlet, smoothly ground at an angle
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of approximately 45° to the axis of the tube at that point, as
shown in figure 4.

The length of the central straight portion of the water jacket
shall be 450 + 10 mm, and its external diameter 35 £ 3 mm.

5.1.5 Draught screen, rectangular in cross-section and open
at the top and bottom. It shall have the dimensions shown in
figure 5 and shall be made of sheet metal 0,7 mm thick.

In each of the two narrower sides of the draught screen are two

the liquid under test. The junction of the capillary tube and the
main bulb of the thermometer shall be maintained level with the
lower edge of the joint between the side tube and the neck of
the flask. The stopper shall project about 10 mm above the top
of the neck of the flask.

When the thermometer is fixed in position as indicated above,
the immersion line on the thermometer will be in the
neighbourhood of the top of the stopper holding the ther-
mometer in position in the neck of the flask.

air-vent holes 25 thm in diameter situated below the heat-
resistant shelf, as ghown in figure 5.

In each of the four $ides of the draught screen are three air-vent
holes with their cehtre 26 mm above the base of the draught
screen. These holds occupy the positions shown in figure 5,
the diameter of the|holes situated centrally in the wider side be-
ing 26 mm, and [the diameter of the remaining 10 holes
12,5 mm.

At the middle of edch of the wider sides, a vertical slot for the
side tube of the distillation flask, dimensioned as shown in
figure 5, is cut dgwnwards from the top of the screen. A
removable shutter,|conforming to the dimensions in figure 5, is
provided for closing whichever vertical slot is not in use.

A shelf of hard hegat-resistant board 6 mm in thickness and
possessing a centrally cut circular hole 110 mm in diameter, is
supported horizontglly in the screen and fits closely to the sides
of the screen, to ensure that hot gases from the source of heat
do not come into gontact with the sides or neck of the flask.
The supports for shelf may consist of triangular pieces of metal
sheet firmly fixed to the screen at its four corners.

In one of the narrqwer sides of the screen, a door is_provided
having the dimendions shown in figure 5 and overlapping an
opening in the scrgen by approximately 5 mm all round.

placed centrally with the bottom of thé.window level with the
top of the heat-resistant shelf. The{dimensions and the posi-
tions of the windows are shown in“figure 5.

In each of the narrEwer sides of the screén; a mica window is

5.1.6 Heat-resistant board.

In addition to the| heat-resistant shelf referred to in 5.1.5, a

heat-resistant boald 150 mm square and 6 mm in thickness is.

5.2.2 Support for tlask

The heat-resistant board (5.1.6) shall be placed-on|the top of
the heat-resistant shelf of the draught screen so that the two
holes are approximately concentric. The flask is th%r placed in
position so as to close the hole in the(heat-resistant oard com-
pletely.

5.2.3 Connection of flask to condenser

The flask shall be connected to the condenser so that the end
of the side tube prgjects at least 26 mm into the corjdenser and
is coaxial with it.

6 Sampling"

Store the laboratory sample in a clean, dry and airttight dark-
glass flask, fitted either with a ground glass stoppgr or with a
screw cap containing an air-tight inert plastics seal| The bottle
should be of such capacity that it is almost entirely filled by the
sample. If it is necessary to seal the container, take care to
avoid any contamination of the contents.

If special precautions are necessary, they shall be given in the
appropriate International Standard test methods.

To carry out the test specified in this International $tandard, a
laboratory sample of 500 ml is recommended.

7 Procedure
7.1 Test portion

Using the receiver (5.1.3) take 100 = 1 ml of thg laboratory
sample.

required. It has a central hole of 50 mm diameter, unless other-
wise stated in the specification for the material under test.

5.2 Assembly of the apparatus

Assemble the distillation apparatus as shown in figure 1.

5.2.1 Position of thermometer

The thermometer shall be held in the neck of the flask by means
of a well-fitting stopper of a material which is not attacked by

If the expected distillation temperature lies below 70 °C, adjust
the temperature of the sample, before taking it, to the ap-
propriate value shown in table 1.

Table 1 — Sampling temperatures

Values in degrees Celsius

Initial boiling
point Condenser Sample
Below 50 Oto 3 Oto 3
50 to 70 0to 10 10 to 20
70 to 150 25 to 30 20 to 30
Above 150 35 to 50 20 to 30

1) The sampling of liquid chemical products for industrial use will form the object of a future International Standard.
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7.2 Distillation

WARNING — Carry out the distillation in a well-
ventilated fume cupboard.

Transfer the test portion (7.1) as completely as possible to the
distillation flask (5.1.1) and add a few small pieces of clean, dry
porous pot. Place the flask and its contents, the thermometer
(5.1.2) and the receiver (5.1.3) in position and ensure that the
condenser has a steady supply of water.

NOTE — For jraterials-expested-to-boi-bele 0-CC_tho-temparature
of the water| supply of the condenser and the temperature of the
receiver should be adjusted to the values indicated in table 1. In this
case, immersg the receiver in a transparent cold water bath maintained
at the values |of temperatures indicated in table 1.

Light the byrner and adjust the flame so that the first drop of
distillate falls from the end of the condenser after 5 to 10 min
for materials boiling below 100 °C, after 10 to 15 min for
materials bojling above 100 °C, or after any other interval, as in-
dicated in the specification, for the material under test.

Again adjusgt the flame so that the condensate is collected at
the rate of| 3 to 4 ml/min corresponding to approximately
2 drops per pecond, unless otherwise stated in the specification
of the matefrial under test. This can be achieved by adjusting
the distancq between the burner and the bottom of the flask so
that the flarpe of minimum size only is necessary.

Record, as gppropriate,
— temperature as a function of volume (4.1);
— volyme as a function of temperature (4.2).

In additiony, record the atmospheric pressure and the
temperaturg of the barometer on taking the reading.

8 Correfgtions to barometer readings

Atmospheri¢ pressure is\generally measured by means of a
mercury bgrometer \[Eortin type), having a brass scale
calibrated inf millibars\(mbar). A Standard atmosphere (atm) =
1 013,25 midar =, 101 325 Pa (see ISO 31/3).

1ISO 918-1983 (E)

8.2 Temperature correction to 0 °C

Correct the value obtained in 8.1 to 0 °C, taking into account
the temperature at which the reading was taken and the type of
barometer used.

If the mercury barometer is of the Fortin type, or of any other
type in which the mercury is set to a fiducial level when the
barometric reading is taken, apply the correction given in
table 2.

e ba eterused-isc = . one in which the
barometric reading is taken without adjustig the level of the
mercury in the reservoir, the temperature)cdrrection will differ
somewhat from that given in table 2, The temperature coeffi-
cient of a Kew pattern barometerCdepends t¢ a small extent on
its dimensions, but sufficient, decuracy will be obtained, in
general, if the temperature-correction to a |reading of a Kew
pattern barometer is taken\te be 5 % in excgss of that given in
table 2.

8.3 Correction to standard gravity

The barometric pressure, as corrected in accordance with 8.1
and @:2 is given in standard millibars at 0 °C, at the place of
observation. However, if the distillation [is carried out in
latitudes where the value of gravity differs from the standard
value, a third correction is necessary to obfain the equivalent
value under standard gravity. Multiply the |value obtained as

above by where g is the accelefjation of free fall,

g9
9,806 65
expressed in metres per second squared, at the place of obser-
vation. The correction to standard gravity|is carried out by
reference to table 3 which gives the appropriate corrections for
different latitudes. According to whether the|sign of the correc-
tion in table 3 is positive or negative, add or|subtract the value
shown.

Variations in gravity due to causes othef than change in
latitude, e.g. height above sea level, may b¢ neglected.

9 Temperature corrections

NOTE — If the barometer is calibrated in millimetres of mercury,
multiply the observed value by 1,332 89 (rounded up to 1,333) in order
to obtain the corresponding value in millibars.

If, however, the pressure reading is given in pascals (Pa), note the
following equivalent values :

1 bar = 1000 mbar = 105 Pa = 100 kPa = 0,1 MPa (see ISO 31/3).

8.1 Index correction

Initially correct the observed barometer reading in accordance
with the inspection certificate issued with the instrument. The
reading thus corrected gives the atmospheric pressure as
would be indicated by a correctly adjusted barometer at the
temperature and at the latitude of the place of observation.

91— For temperature readings as a function of

volume (see 4.1)

These corrections shall be applied after the distillation.

9.1.1 Corrections for thermometer error

If the thermometer gives incorrect readings at the observed in-
itial boiling point or dry point, correct the readings by subtrac-
ting the amount of error if the thermometer is reading high, or
adding the amount of error if the thermometer is reading low.

Also make corrections for the emergent stem of the ther-
mometer when using a thermometer calibrated for total immer-
sion.
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Table 2 — Correction of barometer readings to 0 °C Fortin barometer with brass scale

(Subtract the correction from the barometric reading)

Temperature Barometer reading, mbar!
of barometer

oC 925 950 975 1000 1025 1050 1075 1100
10 1,51 1,55 1,59 1,63 1,67 1.7 1,75 1,79

1" 1,66 1,70 1,75 1,79 1,84 1,88 1,93 1,97
12 1,81 1,86 1,90 1,95 2,00 2,05 2,10 2,15

13 1,96 2,01 2,06 2,12 2,17 2,22 2,28 2,33

14 27+ 216 222 2-28 234 2-39 2745 2,51

15 2,26 2,32 2,38 2,44 2,50 2,56 2,63 2,69

16 2,41 2,47 2,54 2,60 2,67 2,73 2,80 2,87

17 2,56 2,63 2,70 2,77 2,83 2,90 2,97 3,04

18 2,71 2,78 2,85 2,93 3,00 3,07 3,15 3,2

19 2,86 2,93 3,01 3,09 3,17 3,25 3,32 3,40

20 3,01 3,09 3,17 3,25 3,33 3,42 3,50 3,568

21 3,16 3,24 3,33 3.4 3,50 3,69 3,67 3,76
22 3,31 3,40 3,49 3,68 3,67 3,76 3,85 3,94
23 3,46 3,65 3,65 3,74 3,83 3,93 4,02 4,12
24 3,61 3,71 3,81 3,90 4,00 4,10 4,20 4,29
25 3,76 3,86 3,96 4,06 417 4,27 4,37 4,47
26 3,91 4,01 4,12 4,23 4,33 4,44 4,55 4,66
27 4,06 4,17 4,28 4,39 450 4,61 4,72 4,83

28 4,21 4,32 4,44 4,55 4,66 4,78 4,89 5,01
29 4,36 4,47 4,59 4.7 4,83 4,95 5,07 5,19
30 4,51 4,63 4,75 4,87 5,00 5,12 5,24 5,37

1) If the barometeq is calibrated in millimetres of mercury, see the note to clause 8.
Table 3 — Correction of barometer readings to standard gravity
(g, = 9,806 65 m/s2)
Barometric reading, mbar
Latitude

degrees 925 950 975 1 000 1025 1 050 1075 1100
0 -2,48 ~2,55 -2,62 -2,69 -2,76 -2,83 -2,90 -2,97

5 -2,44 -2,51 -2,57 —2,64 -2,7 -2,77 -284 -2,91
10 -2,35 -2,4 -2,47 -2,53 —-2,59 -2,65 -2,71 -2,77
15 —2:16 -2,2 -2,28 -2,34 -2,39 -2,45 -2,51 -2,57
20 1,92 -1,97 -2,02 -2,07 -2,12 -2,17 -2,23 -2,28
25 1,61 —1,66 -1,70 -1,75 -1,79 -1,84 -1,89 -1,94
30 =1727 LY =133 =437 =40 =44 =148 -1,52
35 —-0,89 -0,91 -0,93 —-0,95 —-0,97 -0,99 -1,02 -1,05
40 -0,48 -0,49 -0,50 -0,51 -0,52 -0,53 -0,54 -0,55
45 -0,05 -0,05 -0,05 -0,05 -0,05 -0,05 -0,05 -0,05
50 +0,37 +0,39 +0,40 +0,41 +0,43 +0,44 +0,45 +0,46
55 +0,79 +0,81 +0,83 +0,86 +0,88 +0,91 +0,93 +1,95
60 +1,17 +1,20 +1,24 +1,27 +1,30 +1,33 +1,36 +1,39
65 +1,62 +1,56 +1,60 +1,65 +1,69 +1,73 +1,77 +1,81
70 +1,83 +1,87 +1,92 +1,97 +2,02 +2,07 +2,12 +2,17



https://standardsiso.com/api/?name=ba56c8f362ecf89bab7f87da5555302e

9.1.2 Correction for barometric pressure

When the barometric pressure, corrected as in clause 8,
deviates from 1 013,25 mbar, apply further corrections (see
clause 10) to the observed distillation temperatures, as in-
dicated in the specification for the product under test, or in the
literature.

9.2 For volume readings as a function of
temperature (see 4.2)

1SO 918-1983 (E)

In order to calculate the correction which is to be applied to the
coefficient of variation of the boiling point of a given product as
a function of pressure (see 9.1.2 and 9.2.2) apply the following
formula, adding algebraically the result obtained to the tem-
peratures :

CV (1013,26 — p) °C
where

CV is the rate of change of boiling point with pressure, in
Hngrnnc Celsius peF millihnr’” of tha mat rial under test;

These correftions shall be applied before commencing distilla-
tion.

9.2.1 Correction for thermometer error

If the thermjometer gives incorrect readings at the specified
distillation temperatures, corrected in accordance with 9.2.2,
correct the fleadings by adding the amount of error if the ther-
mometer is feading high, or subtracting the amount of error if
the thermometer is reading low.

Also make [corrections for the emergent stem of the ther-
mometer when using a thermometer calibrated for total immer-
sion.

9.2.2 Correction for barometric pressure

When the |barometric pressure, corrected as in clause(8
deviates from 1 013,25 mbar, apply further corrections((sée
clause 10) to the observed distillation temperatures;‘as in-
dicated in the specification for the product under test, jor in the
literature.

10 Expression of results

Apply the corrections specified inclauses 8 and 9 to the baro-
metric pressure and temperature readings, respectively.

p is the atmospheric pressure, ipymilliQars, taken during
the test, corrected in accordance\with clause 8;

1 013,25 is standard atmespheric pressyre, in millibars.

NOTE — If the overall distillation range of the tgst portion does not
exceed 2 °C, combined corrections for thermometpr error and barome-
tric pressure may be made on the basis of the difference between the
observed 50 % _boiling point and the true| boiling point at
1 013,25 mbar (seeISO 4626, table 3).

Report thé.characteristics required for the pfoduct under con-
sideration)

11" Test report
The test report shall include the following particulars :
a) an identification of the sample;

b) the reference of the method used;
c) the results and the method of expregsion used;

d) any unusual features noted during the determination;
e) any operation not included in this Ifternational Stan-

dard or in the International Standards to which reference is
made, or regarded as optional.

1) Alist of values regarding the most important organic solvents used in the paints and varnish industry is given in 1ISO 4626.
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[ 2}

Distillation flask (5.1.1

LCRZZZXN

| _— Thermometer (5.1.2)

<5 mm min.

Heat-resistant
[ board (5.1.6)

| Heat-resistant shelf

#—+=Draught screen (5.1.5)

®)

Condenser (5.1.4)

\

Receiver (5.1.3)—

U1

.

Figure 1 — Assembly of distillation apparatus (5.1)
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