INTERNATIONAL
STANDARD

ISO

8502-2

Second edition

2005-10-15

Corrected version

2006-01-15

Preparation of steel substrates bef
application of paints and related
products — Tests forthe assessm
surface cleanliness'—

Part 2:
Laboratory determination of chlori
cleaned surfaces

Préparationdes subjectiles d'acier avant application de pein
produits assimilés — Essais pour apprécier la propreté d'un

Partie'2: Recherche en laboratoire des chlorures sur les su
nettoyées

ore

ont of

de on

tures et de
e surface —

faces

Reference number

ISO 8502-2:2005(E)

©1S0 2005


https://standardsiso.com/api/?name=b0a50b45e4af04b920cec432d669d426

ISO 8502-2:2005(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2005

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2005 — All rights reserved


https://standardsiso.com/api/?name=b0a50b45e4af04b920cec432d669d426

ISO 8502-2:2005(E)

Contents Page
0 =TT o T o iv
L1 oo 11T o o v
1 £ ) o - PR 1
2 Normative references ... e e 1
3 o T e o Y .t A N, 2
4 Reagents and materials ..........cccccccciriiririricrisrcrrssrsrrsrss s s s s s s s s s e ss ¥ snennnnnnn e e s ennnnn s 2
5 Y o] 0T 1 -1 U i N S 3
6 g oo o 1T T D= - U, 3
6.1 Blank titration.........ccocceiiinn e T 3
6.2 Washing of the surface ... e N 3
6.3 Wash-water titration .........cccccvvciiiinci ok 4
7 EXpPression of reSults ... B e e 4
8 QLI (= Lo T o S SRS R 5
=71 0T (0 o = o 1/ o AR 6

© ISO 2005 — All rights reserved iii


https://standardsiso.com/api/?name=b0a50b45e4af04b920cec432d669d426

ISO 8502-2

Forewor

:2005(E)

d

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
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
sk of technical committees is to prepare International Standards. Draft International Stang
the technical committees are circulated to the member bodies for votingPublication a
Standard requires approval by at least 75 % of the member bodies casting a-vote.

drawn to the possibility that some of the elements of this document¢may be the subject of p
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was prepared by Technical Committee ISO/TC 35, Paints and/varnishes, Subcommittee S
pf steel substrates before application of paints and related.products.

edition cancels and replaces the first edition (ISO8502-2:1992), which has been techn
pnsists of the following parts, under the geferal title Preparation of steel substrates b
f paints and related products — Tests for the-assessment of surface cleanliness:

Field test for soluble iron corrosion products (withdrawn) [Technical Report]

Laboratory determination of chloride-on cleaned surfaces

\ssessment of dust on steelstirfaces prepared for painting (pressure-sensitive tape method)
Suidance on the estimation of the probability of condensation prior to paint application
Measurement of chloride on steel surfaces prepared for painting (ion detection tube method)
Extraction of Sofuble contaminants for analysis — The Bresle method

Field methed for the refractometric determination of moisture

Fields\method for the conductometric determination of water-soluble salts

ards
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Part 10:
Part 11:

Part 12:

Field method for the titrimetric determination of water-soluble chloride (withdrawn)
Field method for the turbidimetric determination of water-soluble sulfate

Field method for the titrimetric determination of water-soluble ferrous ions

This corrected version of ISO 8502-2:2005 incorporates the following corrections:

in4.5

in4.5.2

“0,012 5 mg/I” has been changed to “0,012 5 mol/I”;

the numerator in the equation has been changed from “2,8 x 105" to “2,8 x 102" and the
volume unit has been added in the where clause, giving “V is the volume, in millilitres, of the

mercury(ll) nitrate solution consumed.”
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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 bao nracancon Af riict oA ool ool
e PTrCcStreCorrosStarta T Starcy

b) the presence of surface contaminants, including salts, dust, oils and greases, and
c) the surface profile.

ISO B501, ISO 8502 and ISO 8503 have been prepared to provide methods of assessing these factors, while
ISO B504 provides guidance on the preparation methods that are available~for cleaning stee| substrates,
indicating the capabilities of each in attaining specified levels of cleanliness:

Thege International Standards do not contain recommendations for the protective coating sygtems to be
applied to the steel surface. Neither do they contain recommendations for the surface quality reqgirements for
spedffic situations even though surface quality can have a directvinfldence on the choice of proteftive coating
to bg applied and on its performance. Such recommendations<are found in other documents such as national
stanglards and codes of practice. It will be necessary for thecusers of these International Standar{ds to ensure
that the qualities specified are

— fompatible and appropriate both for the environmental conditions to which the steel will be ¢xposed and
for the protective coating system to be used, and

— within the capability of the cleaning procedure specified.

The [four International Standards refefred to above deal with the following aspects of preparation of steel
substrates before application of paints and related products:

— ]SO 8501 on visual assessment of surface cleanliness;

— ]SO 8502 on tests for.the assessment of surface cleanliness;

— ]SO 8503 on surface roughness characteristics of blast-cleaned steel substrates;
— ]SO 8504on surface preparation methods.

Each of these International Standards is in turn divided into separate parts. This part of ISO 8502 describes a
method-for the assessment of chloride-containing salts that are readily soluble in water and are present on a
steel-surface—Rusted-steet-substrates;particutarty of rustgrades €C-or B(see1S6-8564=1);even when blast
cleaned to preparation grade Sa 3 (see ISO 8501-1) can still be contaminated by 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 large 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 such as that described in
this procedure. The method does not therefore determine the total amount of chloride on the surface but gives
an indication of the cleanliness level of the surface. Prolonging the washing time should remove a larger
proportion of the salt.

© 1SO 2005 - All rights reserved \
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Preparation of steel substrates before application of paints and
related products — Tests for the assessment of surface
cleanliness —

Part 2:
Laboratory determination of chloride on cleaned surface

WARNING — The procedure described in this part of 1ISO 8502 is intended)'to be carfied out by
qualjfied chemists or by other suitably trained and/or supervised persennel. The subgtances and
prodedures used in this method may be injurious to health if adequate, precautions arg not taken.
Attention is drawn in the text (see 4.5) to certain specific hazards. This-part of ISO 8502 refers only to
its technical suitability and does not absolve the user from statutory obligations relating tg health and
safety.

1 BScope

This|part of ISO 8502 describes a method for the determination of chloride-containing salts thgt are readily
soluble in water and are present on a steel surface, The method is also applicable to previgusly coated
surfgces. It will normally be used in a laboratory usijng washings sampled from surfaces on site.

The method is applicable to the determination'of salts that have been deposited on the steel sufface before,
durir|g or after the cleaning operations.

NOTE 1 Although the procedure for chloride determination is generally accurate, the overall precision ofthe method is
limitgd by uncertainties in the sampling\procedure. In addition, traces of iron chloride at the bottom of pits jare difficult to
extrapt into the sample.

The [test method is not applicable to surfaces treated with chromate, nitrite or amine, which are commonly
used as inhibitors in the svater when wet blast-cleaning. This is because a chromate concentratign of 10 mg/I
or greater or a nitrite coneentration of 20 mg/l or greater in the wash water interferes with the det¢rmination of
the ¢hloride. Also_the “amine inhibitors can form a hydroxide boundary layer (not water soluble) over the
subsfrate and prevént the water from contacting the underlying salt for its removal.

An iron(lll)<ior” concentration of 10 mg/l also interferes with the determination, but the iron(|lll) ions are

NOT he-perfermance-ofapaint-system-is-affested-by-the-amount-of-seluble-chlerideremaining-ontheé surface. The
acceptable level of this contamination is related to the service conditions. For further information regarding levels of water-
soluble salt contamination see ISO/TR 15235 [],

2 Normative references
The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (including any amendments) applies.

ISO 3696:1987, Water for analytical laboratory use — Specification and test methods

© 1SO 2005 - All rights reserved 1
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3 Principle

A defined area of the steel surface is washed with a known volume of water and the chloride in the wash
water is titrated with mercury(ll) nitrate using a diphenylcarbazone/bromophenol blue mixed indicator titration
method.

In the titration, mercury ions react with free chloride ions to form HgCl,, which dissociates only slightly. When
the chloride ions are consumed, the excess mercury ions give an intense violet colour with
diphenylcarbazone, indicating the end-point of the titration.

4 Reagents and materials

During the ahalysis, use only reagents of recognized analytical grade.

41 Water, conforming to the requirements of grade 3 of ISO 3696.

4.2 Nitric|acid, ¢(HNO3) about 0,05 mol/l.

Add 3,5 ml df concentrated nitric acid (p = 1,40 g/ml) to some water and make up fo,4'000 ml with water.
4.3 Sodium hydroxide solution, ¢(NaOH) about 0,025 mol/l.

Dissolve 1,0|g of sodium hydroxide in water, transfer to a 1 000 ml volumetric flask and make up to 1 000 ml
with water.

4.4 Potassium chloride standard solution, ¢(Cl) = 0,002 8smol/l.

Dissolve 0,210 3 g of potassium chloride in water, transfer'4o a 1 000 ml volumetric flask and make up tp the
mark with water. 1 ml of this solution contains 0,1 mg of chloride.

4.5 Mercyry(ll) nitrate standard volumetric solution, c[Hg(NO3),-0,5H,0] about 0,012 5 mol/l.
WARNING + Mercury(ll) nitrate is toxic. Avoid contact with eyes and skin.
4.51 Preparation

Dissolve 4,171 g mercury(ll) nitrate_.hemihydrate, Hg(NO3),-0,5H,0, in water, transfer to a 1 000 ml volumetric
flask and make up to the 1 000.ml-mark with water.

4.5.2 Standardization

Using a pipdtte (5.10)xintroduce into a beaker (5.4) a 20 ml aliquot portion of the potassium chloride stardard
solution (4.4).

Add 5 drops|of-the diphenylcarbazone/bromophenol blue mixed-indicator solution (4.6) and stir. If a blue-yiolet
or red colour develops, add nitric acid (4.2) dropwise until the colour changes to yellow and then add 1 ml
excess of nitric acid. If a yellow or orange colour forms immediately after the addition of the indicator, obtain
the blue-violet colour by adding sodium hydroxide solution (4.3) dropwise. Then proceed with the acidification.
Titrate the yellow acidified solution with the mercury(ll) nitrate solution (4.5) until a blue-violet colour persists
throughout the solution. Retain the titrated solution for comparison with the blank titrated solution obtained in 6.1.

Calculate the concentration, ¢, in moles per litre, of the mercury(ll) nitrate solution.

2.8x1072
c:—
v

where 7V is the volume, in millilitres, of the mercury(ll) nitrate solution consumed.

2 © I1SO 2005 — All rights reserved
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NOTE 2 mol of chloride ions is equivalent to 1 mol of mercury(ll) ions.
4.6 Diphenylcarbazone/bromophenol blue, mixed-indicator solution.

Dissolve 0,5 g of crystalline diphenylcarbazone and 0,05 g of crystalline bromophenol blue in 75 ml of ethanol,
of a volume fraction of 95 %, and make up to 100 ml with ethanol.

Store in a brown bottle.

4.7 Chalk, essentially chloride-free, or other suitable means for marking the test area.

4.8 Absorbentcotton pads (CottoMmWool), of Mass g to 1,57

5 Apparatus

5.1 | Ruler.

5.2 | Metal spatula or knife.

5.3 | Gloves, of plastics material.

5.4 | Beakers, of capacity 250 ml.

5.5 | Small glass rod.

5.6 | Filter funnel.

5.7 | Filter paper, approximately 120 mm diametet:

5.8 | Measuring cylinder, of capacity 50 ml.

5.9 | Volumetric flasks, of capacities/50.ml, 100 ml and 1 000 ml.
5.10| Volumetric pipettes, of capagities 1 ml and 20 ml.

5.11| Device for titration, preferably a digital titrator.

6 Procedure

6.1 | Blank titration

In pgrallel 'with each wash-water titration, carry out a blank titration on water. Follow the procedufe described
in 4.5.2-but using 20 ml of water (4.1) instead of the potassium chloride standard solution (4.4), and using the
titrated-sotutiormrobtaimedim4-5-2asareference for thecotourat the—endpoint:

6.2 Washing of the surface

Carry out the test at least in duplicate. During the swabbing procedure, prevent accidental contamination of
the wash water by using, for example, clean plastics gloves (5.3) each time.

Mark out a test area measuring approximately 25 000 mm?2 (for example 250 mm x 100 mm) using the ruler
(5.1) and chalk or other suitable means (4.7). Record the actual area in square millimetres.

© 1SO 2005 - All rights reserved 3
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Mark two beakers (5.4) A and B. Pour 45 ml of water (4.1) into beaker A, using the measuring cylinder (5.8).
Soak an absorbent cotton pad (4.8) in the water and thoroughly swab the test area with the pad. Do not allow
water to drip from the pad or run off the test area. Remove the water from the surface with the absorbent
cotton pad and squeeze the washings into beaker B.

In the case of bare steel, scrape the surface with the metal spatula or knife (5.2) until bright metal is exposed
over at least 50 % of the test area.

Repeat the swabbing procedure with several portions of water until all the water in beaker A has been used. If
the cotton pad becomes worn out, use a fresh one, and keep the used absorbent cotton pads. The swabbing
procedure should take at least 10 min.

Filter the wpshings, using the filter paper (5.7) and the filter funnel (5.6), and collect the filtrate,<in the
volumetric flask of capacity 50 ml (5.9). Wash the used absorbent cotton pads and the filter paperwith $mall
portions of water (total 5 ml), using beaker B and the small glass rod (5.5). Squeeze the pads @and”’collegt the
washings in fthe flask. Make up to the mark with water.
NOTE Almore exact way of sampling is described in 1ISO 8502-6 (2.
6.3 Wash-water titration
Carefully shake the 50 ml volumetric flask. Using a pipette (5.10), transfer 20uml of the wash water into a ¢lean
beaker (5.4). Determine the chloride content by following the procedure‘given in 4.5.2 but using the yash
water insteafl of the potassium chloride solution (4.4).
7 Expregsion of results
Calculate the amount of chloride per unit surface area,\px(Cl), expressed in miligrams per square metre,
using the equation:
(V1-Vo)e x 1,773 x108
pa(Cl)= v
where
v, is the volume, expressed.in millilitres, of the mercury(ll) nitrate solution used for the titration gf the
wash water (see 6.3);
Vo is the volume, expressed in millilitres, of the mercury(ll) nitrate solution used for the blank titrption
(sep 6.1);
¢ is the actuwal concentration, expressed in moles of [Hg(NO3),-0,5H,0] per litre, of the mercyry(ll)
nitrate’solution as determined in 4.5.2;
A is the surface area washed, expressed in square millimetres.
Report each result to the nearest 10 mg/mZ2.

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=b0a50b45e4af04b920cec432d669d426

ISO 8502-2:2005(E)

8 Testreport
The test report shall contain at least the following information:

a) all details necessary to identify the surface tested, including details of shape and attitude (e.g. horizontal,
vertical, at an angle);

b) areference to this part of ISO 8502 and its date of publication, i.e. ISO 8502-2:2005;

c) the results of the test, including the results of all individual determinations and their mean, expressed as
indicated in Clause 7;

d) pny deviations from the test method specified;
e) pny unusual features (anomalies) observed during the test;

f)  the date(s) of the test.
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