INTERNATIONAL ISO
STANDARD 8502-9

Second edition
2020-08

Preparation of steel substrates before
application of paints and relate
products — Tests forthe assessment
of surface cleanliness —

Part 9:
Field method for the conductometric
determination of water-soluble salts

Préparation des subjectiles d'acier avant application de pgintures
et de produits assimilés — Essais pour apprécier la proprdté d'une
surfacex =

Partie’9: Méthode in situ pour la détermination des sels sojubles dans
llequ par conductimétrie

Reference number
1SO 8502-9:2020(E)

©1S0 2020


https://standardsiso.com/api/?name=72672b7b0ca77d06963b6e539fb5b328

ISO 8502-9:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=72672b7b0ca77d06963b6e539fb5b328

ISO 8502-9:2020(E)

Contents Page
FOT@WONM ... oottt iv
00T 00 X0 ) ot o (0) o VOSSOSO \ 14
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Principle
5 Apparatus and Materials............... s oy S s 2
5.1 (070476 11T 60) 6 1] /<) o= N5 N I 2
5.2 Beaker
5.3 Equipment for sampling
54  Syringe
5.5 Solvent
6 PIOCEAUIE........oooooooooooeeeeeeeeeeeeeeesees s eesesessssesesessessseesssssssssssssseesssssesse e sssssssssssseeessse s
6.1 Calibration
6.2 Preparation of water and equipment blank test.......... 0o, 2
6.3 Sampling of salts from the steel SUrface............. e e 3
6.4 (070) s To L0 L6 o) 018 @ Lol 0TI 11 0 D A'=) 0 01<) 0 SO 4P St R 3
7 (0821 Lo 1 1 F= T (o) 4 17000 OO St N
7.1 Calculation of corrected volume...........ccccccccc.mpotcccn.
7.2 Calculation of total amount of salt on the'surface
7.3 Examples: Standard patch A-1250 and flexible sleeve S-1000 acc. to ISO 8502-p ................... 4
8 ACCCUTACY ... e ettt 5
9 Test report .6
BIDIEOZTAPIY . ... ettt e 7
© 1S0 2020 - All rights reserved iii


https://standardsiso.com/api/?name=72672b7b0ca77d06963b6e539fb5b328

ISO 8502-9:2020(E)

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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Any feedback or questions on this document should be directed to the user’s national standards body. A
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Introduction

The performance of protective coatings of paint and related products applied to steel is significantly
affected by the state of the steel surface immediately prior to painting. The principal factors that are
known to influence this performance are:

a) the presence of rust and mill scale;
b) the presence of surface contaminants, including salts, dust, oils and greases; and

c) the surface profiles.

ISO B501, ISO 8502 and ISO 8503 have been prepared to provide methods of assessing these factors,
while ISO 8504 provides guidance on the preparation methods that are availablefor clganing steel
subgtrates, indicating the capabilities of each in attaining specified levels of cleanliness.

Thege International Standards do not contain recommendations for the protective coating systems
to bg applied to the steel surface. Neither do they contain recommendati¢ns for the surface quality
reqyirements for specific situations even though surface quality can Khaye a direct influgnce on the
choige of protective coating to be applied and on its performance. Suesh’recommendations are found in
other documents such as national standards and codes of practice-lt is be necessary for the users of
thesp International Standards to ensure that the qualities specified are:

— rompatible and appropriate both for the environmental ¢enditions to which the steel is gxposed and
For the protective coating system to be used, and

— within the capability of the cleaning procedure spécified.

The [four International Standards referred to above deal with the following aspects of pre¢paration of
stee] substrates before application of paints and-related products:

— [SO 8501, Visual assessment of surface cleanliness;

— [SO 8502, Tests for the assessment of surface cleanliness;

— [SO 8503, Surface roughness.characteristics of blast-cleaned steel substrates;
— [SO 8504, Surface preparation methods.

EacH of these Internatighal’ Standards is in turn divided into separate parts.

This| document desCyibes a field method for the assessment of the total amount of water-spluble salts,
the palts being weported as one value. The more aggressive contaminants causing cofrosion and
blistering (the-ionic species) can easily be dissolved off and determined by this method. Cdnsequently,
the less aggressive and not so easily dissolved minor part of contaminant remains un-agsessed. For
additionalinformation on the test method, its potential and its limitations, see Bresle A, Coniuctometric

detefmination of salts on steel surfaceslll and Frankhuizen N, Measuring NaCl, Salt gand Soluble

C : b el D 1o Dog ] D e Q l2]
ontanmmmants witirbresie ratciies — rart 1 & 2z,

Rusty steel substrates, particularly those of rust grades C or D (see ISO 8501-1), even when blast-cleaned
to preparation grade Sa 3 (see [SO 8501-1 and ISO 8501-2), might still be contaminated by water-soluble
salts and corrosion products. These compounds are almost colourless and are localized at the lowest
point of the rust pits. If they are not removed prior to painting, chemical reactions can result in blister
formation and accumulations of rust that destroy the adhesion between the substrate and the applied
protective coating.

Even if the salt is readily soluble in water, it is often impossible to remove it completely from the
surface by a simple washing or extracting. The method described does not, therefore, determine the
total amount of soluble materials on the surface but gives an indication of the cleanliness level of the
surface. Prolonging the extractions time, or repeating the extraction procedure, should remove a larger
proportion of the salt.
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and related products — Tests for the assessment of surface
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Scope

document specifies a field method for the assessment of the surface density of various w

on steel surfaces, before and/or after surface preparation, by conductometric determ
Fidual surface densities of the salt composition like chlorides,¢sulphates, sodium, etq
rmined by this method.

method assesses only contaminants that forms an electpvolyte (ions) when in contact
e represent the greater part of the contaminants.

Normative references

following documents are referred to in the text in such a way that some or all th
titutes requirements of this document, For dated references, only the edition cited

B696, Water for analytical laboratory use — Specification and test methods

B8502-6, Preparation of steel\substrates before application of paints and related produ
he assessment of surface ¢leanliness — Part 6: Extraction of soluble contaminants for ar
sive cells, The Bresle method

Terms and definitions
brms and definitions are listed in this document.

ind [ECmidintain terminological databases for use in standardization at the following a

SO Online browsing platform: available at https://www.iso.org/obp

hter-soluble
nation. The
, cannot be

with water.

eir content
hpplies. For

ited references, the latest edition of théreferenced document (including any amendments) applies.

rts — Tests
alysis using

ddresses:

IEC Electropedia: available at https://www.electropedia.org/

4 Principle

The salts on the given area of the steel surface are dissolved by using adhesive cells, one of which is in
accordance with the original Bresle method (see ISO 8502-6), using water as solvent. The conductivity
of the solution thus obtained is measured. Finally, the total surface density of the salts in this area is
calculated and expressed as total soluble salts, determined by the calculation by an empirical constant
as stated in Clause 8. This method gives a value for all salts present on the surface and is not ion specific
for sodium and/or chloride. The unit as total soluble salts refers to the calculation method used based
on analytical principles, and is the value for salts on the surface.
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5 Apparatus and materials

5.1 Conductometer

Conductometer with temperature compensation and the most accurate range possible, from 0 mS/m
(0 uS/cm) to 20 mS/m (200 uS/cm) with a resolution of 0,01 mS/m (0,1 uS/cm), 20 mS/m (200 uS/cm)
to 200 mS/m (2 000 puS/cm) with a resolution of 0,1 mS/m (1 puS/cm) and an accuracy of 2 %. Either
being an immersion type instrument, where the electrode is submerged in the liquid under test, or a
direct measuring type instrument where the liquid under test is injected in the measurement cell of the
instrument. The conductometer shall be compensated to 25 °C.

NOTE The official SI-unit for conductivity is mS/m, but since most commercially available instruméntp use
the unit uS/dm, this unit is given within brackets within this document. 1 mS/m is equivalent to 10 uS/cme

5.2 BeaKer

Beaker of slifficient size and shape for the solvent and, if relevant, for housing the,electrode end ¢f an
immersion type conductometer (6.1) during measurement.

NOTE When using immersion type instruments, use of a glass beaker is advisable’for avoiding electrogtatic
interference

5.3 Equipment for sampling
Adhesive cqll and other equipment as specified in ISO 8502-6.

The cell shpuld not cause any noticeable variation in thexContamination of the extraction liquid. To
confirm acdquracy, an initial cell blank test shall be requiréd as described in ISO 8502-6.

5.4 Syringe

If a syringelfis used in the extraction procedure.as specified in ISO 8502-6, this is the syringe referr¢d to
in the following, see 7.2 and 7.3. The same sykirige shall be used for the extraction, analysis and blank|test.

5.5 Solvgnt

Water of at |east grade 3 purity inn“accordance with ISO 3696.

NOTE Upually, distilled or~de-ionized water of conductivity less than 0,5 mS/m (5 uS/cm) meets| this
requirement

6 Procefdure

6.1 Calibration

Calibrate the conductometer according to the manufacturer’s instructions and in the range to be used
for the measurements. Calibration shall be performed before each test sequence or at least daily.

6.2 Preparation of water and equipment blank test

6.2.1 Pour into the beaker (5.2) an amount of water (5.5). For instruments with a sensor to be
immersed, the beaker shall be just large enough for the operation of the conductometer (5.1). Usually
a volume between 10 ml and 15 ml is needed. For direct measurement type instruments, the volume
shall be sufficient for rinsing and filling the cell of the instrument and, if a syringe is used in the sampling
procedure, sufficient to fill the syringe (5.4). To prevent foreign matter inside the beaker and syringe, and
on the conductometer probe, from influencing the result, carry out the following blank test (checking
cleanliness of the syringe, beaker, water and conductometer zero reading).

2 © IS0 2020 - All rights reserved
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6.2.2 Incaseasyringe is to be used in the extraction procedure (ISO 8502-6), completely fill the syringe
(5.4) with water from the beaker.

6.2.3 For immersion type conductometers, empty the syringe back into the beaker and immerse
the electrodes fully in the water in the beaker and agitate gently. For direct measurement type
conductometers, apply the required volume of solution from the syringe on the sensor surface. Record
the conductivity (y;) and the units in which it is expressed, for example mS/m or pS/cm.

6.3 Sampling of salts from the steel surface

Perfprmme OO o camount of water

used for extraction according to ISO 8502-6 (V).

6.4 | Conductometric measurement

For iimmersion type instruments, immerse the electrodes of the conductometerfully in the contaminated
watgr from the sampling. If a dilution is required, use solvent of at least grade 3 purity injaccordance
with ISO 3696. Record the volume of sampled water (V, with salts) and thelamount of water added (V).
Recqrd the conductivity (y,) expressed in the same units as in 6.2.3.

For direct measuring type instruments, rinse the sensor surface several times with the golution and
apply a suitable volume of solution in the cell of the instrument, Record the conductivity (y,|) expressed
in the same units as in 6.2.3.

Ringe the sensor, beaker, etc. between readings making'sure that contamination from previous tests
doeq not influence the measurement.

7 [Calculations

7.1 | Calculation of corrected volume

If dijution is performed, the volume V;-to be used for the calculations of the amount of salt on|the surface
in 7.p, is calculated according to

V
=V, 1+-2
Vs

where
A is-the'amount of water used for the extraction of salts from the surface (see 1SO[8502-6);
A is the amount of water sampled from the extracted water i.e. sampled from V,;

is the amount of water added to the sample i.e. added to V,

7.2 Calculation of total amount of salt on the surface
The total surface density p, of the soluble salts is given by the Formula

P =§ (1)
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is the mass of salts dissolved from the sampling area i.e. the part of the surface exposed to

water in the adhesive cell during the extraction procedure;

A

is the area of that part of the surface.

the relationship between mass of salts and conductivity can be expressed as

m=c-V Ay

where

(se

Ay

From Form

cl
Pp=—

With the SI

the formula

c-]
Pp=—

For Ay in puS

c-]
Pp ="

where c is approximateljequal to 5-kg-m2-S-1 at 25 °C.

7.3 Exa
With the s

is 4
ist
ing

ist
and

Aas

constant for the salts on the surface, approximately equal to 5 kg-m2-S-1 at25 °C
b Clause 8); the value is based on the conductivity constant stated by Bresle’in Clause 8

to 7.1.

he change in conductivity, i.e. the difference between the codductivity measured in 6.4
the conductivity measured in 6.2.3 (y4).

1lae (1) and (2), it follows that

KAY
A

is written as

03.V-Ay
A

cm the formula is

02.V-Ay
A

ples:Standard patch A-1250 and flexible sleeve S-1000 acc. to ISO 8502-6

he volume of water used for extraction, see 6.3, if dilution is performed corrected accor

units in mg/m? (soluble salts), V in ml, Ayt mS/m, A in mm? and ¢ expressed in-kg-m}-

(2)

d-

(v2)

ndard patch (Bresle patch) A-1250 the area is 1 250 mm?2 and with the standard sl

S 1000 the dlI'd lb l UUU llllll LDCC ldUlC l lll IDU ODUZ O)

Feve

Graphical representations of Formula (3) for different sampling volumes for the adhesive patch A-1250
and for 10 ml sampling volume for the flexible sleeve S-1000, and ¢ = 5 kg:m2:S1, are given in Figure 1.
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p,/(mg x m?)
150

/ / /]
A-1250,V=15ml § / 21250,V = 5 ml

/ / S-1000,V =10 ml
100 / /
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=

ml

0 e L T e T e A T
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Ay/(mS x m)
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Ay/(pS x cm™)
Figure 1 — Conductivity vs. surface concentration

NOTE The total surface density p, (mg/m?2) of salts as a function of the change in conductivity Ay
(normalized to 25 °G) for the A-1250 patch and for the S-1000 flexible sleeve in accordance with ISO B502-6. Each
line ¢orresponds_ta a different volume of water for sampling the salts, conductivity Ay expressed |n mS/m and
in uY/cm.

8 Aecuracy

The accuracy of the method depends on the accuracy of the constant ¢ in Formula (2), and on the
accuracy to which the variables in that formula can be determined. But other factors, such as variations
in temperature, also have an influence on the accuracy. Very little has been published on these matters.
Practical experience has shown, however, that most variations relating the analysis have negligible
influence on the overall accuracy, except that in the constant ¢, which is dependent upon the types of
salts dissolved in the water.

In the majority of cases, the following types of ion are pre-dominant in the water: Cl;, SO,%, HCOy",
Na*, Ca2* and Fe?*. Other types of ion might also be present. Usually, however, their contribution to
the variation in the constant c is only marginal. This composition is based on natural contamination
by environmental exposure. When material is deposited from other sources such as blast media,
containing carbonates or bicarbonates, the composition of the contaminants might be different. These
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