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INTERNATIONAL STANDARD

1SO 8962 : 1987

(E)

Plastics — Polymer dispersions — Determination of

density

1 Scope and field of application

This Intgrnational Standard specifies two methods of test,for
determirling the density of polymer dispersions (aqueous and
non-aqugous) :

— Method 1: Pyknometer method for “high-precision
meagurements at all viscosity ranges of polymer dispersions

— Method Il : Hydrometer method for polymer disper-
siong of low to moderately high Viscosity ranges (approx-
imatgly < 0,5 Pa-s)

NOTES

1 The gresence of foam in\the dispersion exerts a pronounced in-
fluence dn resuits. The only dispersions that can be expected to be
free, for the most part,\from microfoam have a very low viscosity.
Many dispersions of medium to high viscosity contain finely divided
foam bulbles that ‘are extremely difficult to remove. In such cases, a
wide mangin of efror can be expected.

2 A dildtion.of polymer dispersions of very high viscosity does give

4 Method | : Pyknometer method
for high-precision measurements at all
viscosity ranges of polymer dispersions

NOTE — This method is based on 1SO 2811.
4.1 Materials

4.1.1 Chromic aci»d, cleaning solution.
4.1.2 Distilled water or watér of equivalent purity.
4.1.3 Solvent, leaving no residue on evgporation.

4.2 Apparatus

approximately Tinear density changes within the precision of the
method (to three decimal places)

2 References

ISO 291, Plastics — Standard atmospheres for condjtioning
and testing.

1SO 2811, Paints and varnishes — Determination of density.

3 Definition

density : Mass divided by volume.

421 Pyknometers, of capacity 20 to 100 ml.

lass

pyknometers are shown in figures 1 and 2; a metal pyknometer

is shown in figure 3.

4.2.2 Thermometer, graduated in divisions of 0,1 °C
accurate to 0,2 °C.

4.2.3 Water-bath or constant-temperature room, cap‘
of being maintained within + 0,5 °C of the test temper
(usually 23 + 0,5 °C) when high accuracy is required, or w
1 2 °C for production control purposes.

4.2.4 Analytical balance, accurate to within 0,1 mg.

and

able
ture
thin
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Figure 2 — Hubbard pyknometer Figure 3 — Metal pyknometer
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4.3 Test temperature

Unless otherwise specified or agreed by the interested parties,
the measurement shall be made at 23 °C (see ISO 291) with the
tolerance specified in the method used.

NOTE — Some countries specify a test temperature of 20 °C for den-
sity measurements.

4.4 Procedure

4.4.1 Calibration of pyknometer

ISO 8962 : 1987 (E)

my is the mass, in grams, of the pyknometer and wa‘ter;

© is the density, in grams per cubic centimetre, of water at
23 °C or other agreed temperature (see the table).

Table — Density of water at various temperatur#s

4.4.1.1 |t is essential that the pyknometer be calibrated and
the dendity of the product be determined at the same
temperatgire.

Clean a glass pyknometer {4.2.1) by using in turn the chromic
acid solution (4.1.1) and the distilled water (4.1.2) and/or a sol-
vent (4.1|13). Thoroughly dry the pyknometer. Clean a metal
pyknometer by using the solvent and dry it. Allow the
pyknometer to attain room temperature and weigh it (mg). If
maximumn} accuracy is required, the cleaning, drying and
weighing| of the pyknometer shall be continued until the dif-
ference Retween two successive weighings does not exceed
0,5 mg.

4.4.1.2 Fill the pyknometer with distiled water at a
temperatyre not more than 1 °C below the test temperature
(see 4.3).| Stopper or cap the pyknometer, leaving the overflow
orifice open. Every care shall be taken to prevent the formation
of bubblgs in the pyknometer.

Place the¢ pyknometer in the water-bath or the constant-
temperatlire room (4.2.3) until the temperature of thé-bottle
and its cpntents is constant within the tolerance-specified in
4.2.3. Remove the overflow by wiping with absorbéent material
{see notel 1) and thoroughly dry the outside of the pyknometer
ing with absorbent material. Do notiremove any subse-
erflow (see note 2). Immediately weigh (see note 3)
the filled japparatus to the nearest 0,001 % of its mass (m,).

NOTES
1 A papdgr tissue is recommendéed/for this purpose.

2 Handling the pyknometer-'with bare hands will increase the
temperatufe and cause more overflow from the overflow orifice, and
will also Idave fingerprints; hence, handling only with tongs and with
hands profected by‘clean, dry, absorbent material is recommended.

3 Immed|ate‘and'rapid weighing of the filled pyknometer is recom-
order to minimize loss in mass due to evaporation of the
water throtg ifices, = erftowsubsequ othe-fi i
ing after attainment of temperature when this overflow is not retained
within a capped enclosure.

omige. OV OW e U

4.4.1.3 Calculate the volume of the pyknometer V, in cubic
centimetres, using the equation

my — my
e

vV

where

my is the mass, in grams, of the empty pyknometer;

1) The Sl unit is the kilogram per cubic metre, but the gram per cubic centimetre is an authorized sub-multiple used in practice.

Temperature Density
°C g/ecm3
15 0,999 1
16 0,998 9
xa 998 7
18 ,998 6
19 ,998 4
20 ,998 2
21 ,998 0
22 ,997 8
23 ,997 5
24 ,997 3
25 ,997 0
26 ,996 8
27 ,995 5
28 ,996 2
29 ,996 0
30 ,995 7

4.42 Determination of density of product

Repeat the procedure specified in 4.4.1.1 and 4.4.1.2, using the
product in place of the distilled water. Remove any residues
from the outside of the pyknometer by wiping with absorbent
material moistened with the solvent (4.1.3) apd thoroughly dry,
wiping with clean absorbent material. Lef the rhass of the
pyknometer and product be 1.

NOTES

1 When using glass pyknometers with pigménted products, | dif-
ficulties can be experienced in removing residuej pigment, especially
from ground glass surfaces. Such residues dan be removed by
ultrasonic vibration in a water- or solvent-bath.

2 To minimize errors, joints should be firmly geated. For accurate
determinations, glass pyknometers are preferred| Metal pyknometers
{mass per volume cups} are normally used for dgnsity determinajons
required for production control purposes.

3 if the sample retains air bubbles that do not readily disperse on
standing, the method is unsuitable.

Calculate the density of the product g,, in grams per cubic cen-
timetre!), at the test temperature ¢, using the formula

my — My
Qt=—_V“—

where

my is the mass, in grams, of the empty pyknometer;
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m, is the mass, in grams, of the pyknometer and product;

V is the volume, in cubic centimetres, of the pyknometer
at the test temperature as determined in 4.4.1.3.

Express the result to three decimal places.

Details of the precision of this method are given for information
in the annex.

5 Method 1l : Hydrometer method for

formation .of bubbles. Place the measuring cylinder in the
thermostat-controlled bath or in the constant-temperature
room (5.2.4), stirring periodically until the temperature of the
sampie is 23 + 0,5 °C {or other agreed temperature within the
same tolerances).

NOTE — In order to reduce the time required for reaching thermal
equilibrium, the apparatus and sampie may first be heated to ap-
proximately the test temperature.

5.4.2 Carefully plunge the hydrometer (5.2.1) into the test
portion; once equilibrium is obtained, push it two divisions into

polymer dispersions of low to moderately

high viscad

5.1 Mater

See 4.1.

sity ranges (approximately < 0,5 Pa-s)

als

5.2 Appanatus

5.2.1 Hydrometers, with suitable graduations, dependent

on the limits

pf the densities to be measured.

5.2.2 Grad
which has a

ated measuring cylinder, of capacity 250 ml,
inside diameter at least 256 mm greater than the

maximum diameter of the hydrometer and a height 25 mm taller
than the distance between the bottom end of the immersed

hydrometer

5.2.3 Thern
measuring ra

5.2.4 Wate
depth to con

d the bottom of the measuring cylinder.

hometer, graduated in divisions of 0,1 °C, with a
hge of 20 to 45 °C.

-bath, with thermostatic control and of sufficient
ain the graduated measuring cylinder (6:2.2), or

constant-teT:\perature room, for maintaining\the tempera-

ture of the sa
trol) (or other
See 4.3.

pleat23 £ 0,6 °C (£ 2 °C forproduction con-
agreed temperature within the same tolerances).

5.3 . Test temperature

See 4.3.

5.4 Proce

Hure

lly_pour the polymer dispersion for testing into

The liquid, then release ft. vvait antl the hydrq
pletely still without touching the internal wall of
cylinder. Before taking any measuremeénts; ¢
temperature of the sample is 23 + 0,5°C (o
temperature within the same tolerance).

meter is com-
the measuring
heck that the

other agreed

5.4.3 Take the reading at the-hydrometer scgle where it is

intersected by the surface.of the non-transp
dispersion. In order to, read’this height, adopt &
that the eye is slightly.below the level of the li
again slowly untildhe surface appears in the for
line intersecting_ the scale of the hydrometer.

5.5 Expression of results

Record-'the results as the value of the densit

grams per cubic centimetre, to two decimal place

the third.

6 Test report

The test report shall include the following parti
a} reference to this International Standérd;
b) complete identification of the product tg
c) reference to the method used {method |
d) test temperature;

e) the individual values and the arithmeti
density measurements;

arent polymer

position such
uid, then rise
m of a straight

y obtained, in
s and estimate

ulars :

sted;

or method Il);

mean of the

f} any operational details not specified in th
Standard or in the International Standa

s International
ds to which
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