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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 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.
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INTERNATIONAL STANDARD IS0 976:2013(E)

Rubber and plastics — Polymer dispersions and rubber
latices — Determination of pH

WARNING — Persons using this International Standard should be familiar with normal laboratory
practice. This International Standard does not purport to address all of the safety problems, if
any, associated with its use. It is the responsibility of the user to establish appropriate safety and
health practices and to ensure compliance with any national regulatory conditions.

1 S¢ope

This Imternational Standard specifies a method for the determination of the pH of polymér dispersions
and rubber latices (natural and synthetic) by means of a pH-meter equipped with a combined glass and
silver feference electrode.

The mEthod is also suitable for prevulcanized latex and compounds centaining polymer dispersions or
rubber latices, including adhesives.

NOTE The accuracy of the method decreases at pH values aboveAt,

2 Nprmative references

The fdllowing documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies| For undated
referepces, the latest edition of the referenced document (including any amendments) apglies.

ISO 123, Rubber latex — Sampling
[SO 3696, Water for analytical laboratory use — Specification and test methods

[SO 15528, Paints, varnishes and raw materials for paints and varnishes — Sampling

3 Reagents

Use copmmercially available analytical-grade buffer solutions of known pH or, in thHe absence of
commercial buffer/solutions, prepare the solutions required (3.1, 3.2 and 3.3) using only reagents of
recognized analytical grade and carbon dioxide-free distilled water or water of equivalent[purity (grade
3 as d¢fined in}SO 3696).

3.1 Buffer solution, of nominal pH 7.

Dissolve 3,40 g of potassium dihydrogen phosphate (KH2P04) and 3,55 g of disodium hydrogen phosphate
(NazHPO4) in water and make up to 1 000 cm3 in a volumetric flask.

The pH of this solution is 6,87 at 23 °C.

Store the solution in a glass or polyethylene vessel, which is resistant to chemicals.

3.2 Buffer solution, of pH 4.

Dissolve 10,21 g of potassium hydrogen phthalate (KOOC C¢H4 COOH) in water and make up to 1 000 cm3
in a volumetric flask.

The pH of this solution is 4,00 at 23 °C.

Store the solution in a glass or polyethylene vessel, which is resistant to chemicals.

© IS0 2013 - All rights reserved 1
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3.3 Buffer solution, of nominal pH 9

Dissolve 3,814 g of sodium tetraborate decahydrate (NazB407 10H,0) in water and make up to 1 000 cm3
in a volumetric flask.

The pH of this solution, when freshly prepared, is 9,20 at 23 °C.

Store the solution in a glass or polyethylene vessel, which is resistant to chemicals, and fitted with a
soda-lime carbon dioxide trap. Replace the solution after one month.

Alkaline buffer solutions are unstable; they absorb carbon dioxide from the atmosphere. When an alkaline
buffer has been used for calibration, the accuracy can be verified by means of the buffer solution of pH 4.

3.4 RefereLce electrolyte.

Use 3 mol/dn

4 Appara

Use usual lab

4.1 pH-mef
for temperaty

3 potassium chloride solution saturated with silver chloride.

tus

pratory equipment and the following.

fer, with an input impedance of at least 1012 Q, a resolutien.of 0,01 pH units and eqyiipped

re compensation.

4.2 Combined electrode, in which the glass electrode is.stirrounded concentrically by the

reference ele(

trode. The reference electrolyte (3.4) is kept in electrical contact with the test samnj

a chemically jnert diaphragm, e.g. a retractable sleeve made of polytetrafluoroethylene or glass.

supplied with|

the electrode by the electrode manufacturér:

A typical compined electrode is shown in Figure 1.

The glass elegd
to be encount

Electrical cor
electrolyte bd

The electrodd

trode used shall be one recomniended by the manufacturer as suitable over the pH
ered (0 to 14 in the case of pelychloroprene latices).

tact between the electrolyte and the test sample is maintained through a thin
tween the sleeve and theselectrode.

functions linearly:between pH 0 and the appearance of the alkaline error, which, dep

on the sodiunp ion concentration, usually does not appear until the pH is over 11.

4.3 Magne

ic stirrer-and magnetic bar.

4.4 ElectrTe holder.

silver
ple by
This is
range

ilm of

ending

5 Sampling

Carry out the sampling of the rubber latex or polymer dispersion in accordance with one of the methods
specified in ISO 123 or ISO 15528.

6 Procedure

6.1 General

In order to reduce thermal and electrical hysteresis effects, ensure that the temperatures of the test
samples, electrode, demineralized or distilled rinsing water and buffer solutions are as close to one

© ISO 2013 - All rights reserved
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another as possible. The temperatures of the test samples and buffer solutions shall not differ by more
than 1 °C. The temperature for the determination shall be 23 °C + 3°C (27 °C £ 3 °C in tropical countries).

NOTE The pH variation over the range of 20 °C to 30 °Cis negligible. In addition, the temperature compensator
in the instrument should be set at the actual temperature.

6.2 Maintenance of the electrode

The combined electrode (4.2) shall be maintained following the manufacturer’s instructions, paying
particular attention to the following points.

a) Refill the electrode with the reference electrolyte (3.4) through the filling hole, first removing
thie filling cap if one is fitted. Slightly withdraw the seated sleeve to eliminate any latex deposits
anld allow a drop of the electrolyte to appear before reseating the sleeve. Prior to,cglibration and
measurement, remove the cap on the electrolyte filling hole to allow the reference electrolyte to be
atlatmospheric pressure.

9%

b) When itis not in use, keep the electrode with the junction immersed in-the’electrolyt

© IS0 2013 - All rights reserved 3


https://standardsiso.com/api/?name=ba5bca9730a9496376de1f08e4dcee69

IS0 976:2013(E)

T
)z
-~
I

!
N
4

I

Key

1 sliding hedd 6 reference electrolyte (3.4)

2 filling holg 7  seated PTFE or glass diaphragm (sleeve)
3 connector 8 internal buffer

4  reference ¢lectrode 9 membrane

5 internal elpétrode

Figure 1 — Typical combined electrode

6.3 Calibration of the pH-meter

6.3.1 Switch on the pH-meter (4.1) and allow the electronic circuit to stabilize. Calibrate the pH-meter
following the manufacturer’s instructions. If not available, proceed as follows.

6.3.2 Select two commercial buffer solutions (see Clause 3), one of nominal pH 7 (i.e. close to the zero
point of the electrode) and the other differing from the first by about 3 pH units and of a higher or lower pH
corresponding to the sample to be tested. In the event that commercial buffer solutions are not available,
use the appropriate prepared buffer solutions (3.1 and 3.2 or 3.3).

4 © IS0 2013 - All rights reserved
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6.3.3 Allow the temperature of the buffer solutions, the test sample, and the electrode to equilibrate at
the specified temperature (see 6.1). Record the temperature and adjust the temperature correction on the
pH-meter to correspond.

6.3.4 Rinse the electrode with distilled or demineralized water (see Clause 3), and then with the buffer
solution of nominal pH 7, so that the liquid runs down the length of the electrode.

6.3.5

Introduce an adequate volume of the same buffer solution into a suitable clean

, dry glass or

inert plastic vessel. Immerse the electrode in it, taking care that the level of reference electrolyte in the
electrode remains about 5 cm higher than the level of the buffer solution to prevent any contamination of
the electrode.

Stir ge
contrg
discar;

6.3.6
descri

Insteal
can al

6.3.7
the re
adjust

Ensur
95 % 4

If the ¢

Discar
6.4
6.4.1

6.4.2
with s

additignal clean, dry vessel can be used) and immerse the electrode in it as described in 6.3|

Allow

1, so that the reading corresponds to the pH of the buffer solution. Withdraw~the
d the portion of buffer solution.

Rinse the electrode with water, followed by the chosen buffer solutian)pH 4 (3.2) o
bed in 6.3.4.

d of the prepared solution of pH 9 (3.3), commercial buffer solution with a pH in the
o be used, if available.

Immerse the electrode in a quantity of the chosen buffer solution as described i
hding to stabilize before adjusting the meter to the, pH of the buffer solution, using
ment control and without touching the zero-pointcontrol.

e that the electrode gradient is in the range55,6 mV/pH unit to - 61,5 mV/pH unit
nd 103 % of the theoretical value (- 58,57-mV/pH unit at 23 °C).

lectrode is outside this range, carry-¢ut the maintenance procedure specified in 6.

d the portion of buffer solution.
Measurement of the pHof the test sample
Mix the test sample‘thoroughly to ensure that it is homogeneous.

Rinse the eléctrode and measuring vessel, first with distilled or demineralized w
me of the sample to be tested, as described in 6.3.4. Transfer an adequate volume into

theqpH-meter reading to stabilize and record the pH.

Clean thk

ntly and allow the reading to stabilize. Adjust the pH-meter using the zero-poilllt adjustment

blectrode and

pHO9 (3.3),as

range 9 to 11

h 6.3.5. Allow
r the gradient

, 1.e. between

T

hter, and then
the vessel (an
5. Stir gently.

wuoth - dictill
15t

b
b
o
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b
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atortao ramaoun ang latang |
teFto-Femove t

efore it dries.

6.4.3

Iyrincing a QY
Y T IIrSTITG vy rort pa =y T Iy TOcCX O

Repeat the operations specified in 6.4.2 with a fresh portion of the test sample.

If the new reading does not differ from the first by more than 0,1 pH unit, the determination is complete.

If the two readings differ by more than 0,1 pH unit, make two further determinations, having first
carried out all the checks necessary to detect any sources of error.

If a series of consecutive determinations is to be made, recalibrate the pH-meter in accordance with 6.3
at 30 min intervals or more frequently depending on the change found at each successive check.
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7 Expression of results
Calculate the mean of the two readings that agree and round to the nearest 0,1 of a pH unit.

Express the results in units of pH at 23 °C if the determination was carried out at this temperature.
Otherwise, specify the temperature of the determination.

8 Testreport

The test report shall contain the following information:

caoto thic Tt £ (3 d = R 1S Q74
a) a referenee-to-thistrterpationat >taftaafreHe1oo-7767

b) sufficient information to identify the sample;

c) the pH of the rubber latex or polymer dispersion, expressed to the nearest 0,1 pHyunit, ahd the
temperatjure of the determination;

d) any partifular features noted during the test;

e) any depafrture from the procedures specified in this International Standard or the Interngtional
Standardf to which it refers, as well as any operation considered as eptional;

f) the date 4dnd the place of the test.
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Annex A
(informative)

Precision

A.1 General

The pr
Techn

The pr
with t
precis

ecision of this method was determined in accordance with ISO/TR 9272. Make ref
cal Report for terminology and explanations of statistical concepts.

ecision details in this precision statement provide an estimate of the precision of th
he materials used in the particular interlaboratory programme (ITP)as describg
on parameters should not be used for acceptance/rejection testing of any grouy

erence to this

s test method
d below. The
of materials

withofit documentation that the parameters are applicable to those parti¢ular materials and the specific

test py

The pr
level f

The re
detern
sampl
then h
A and
compy
on the

Atype

A.2

The re
value {
metho
to hav|

A.3
The re

otocol of this test method.

ecision results are given in Table A.1. The precision is expresSed on the basis of a 95
br the values established for repeatability, r, and reproducibility, R.

sults in Table A.1 are mean values and give an estimate of the precision of this tg
hined in the ITP conducted in 2011. Sixteen laboratories performed duplicate an
s, A and B, which were prepared from highly amhmoniated latex. The bulk latex was

B. Thus, essentially, samples A and B were‘\the same and were treated as such in
tations. Each participating laboratory was required to carry out the test using thes
dates which had been given to the participants in the ITP.

1 precision was determined, ba§ed on the sampling method used for the latex samy
Repeatability

abulated in Table*A.1. Two single test results, obtained in the same laboratory undg
d procedures that/differ by more than the tabulated, r (for any given level) should
e come fromddifferent, or non-identical, sample populations.

Reproducibility

% confidence

st method as
lyses on two
strained and

pmogenized by thorough blending and stirring prior to being subsampled into 1-1 bottles labelled

the statistical
e two samples

les in the ITP.

peatability, r (in medasurement units) of the test method has been established as thle appropriate

br normal test
be considered

producibility, R (in measurement units) of the test method has been established as th

e appropriate

value tabulated in Table A.1. Two single test results, obtained in different laboratory under normal test
method procedures that differ by more than the tabulated, R (for any given level) should be considered
to have come from different, or non-identical, sample populations.

A.4 Bias

In test method terminology, bias is the difference between an average test value and the reference (or

true) t

est property value.

Reference values do not exist for this test method since the value (of the test property) is exclusively
defined by the test method. Bias, therefore, cannot be determined for this particular test method.
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