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National foreword 

This publication is not to be regarded as a British Standard. 
It is being issued in the Draft for Development series of publications and is of a 
provisional nature because it is considered that further experience is required in 
its application before it is converted into a British Standard. It should be applied 
on this provisional basis, so that information and experience of its practical 
application may be obtained. 
Comments arising from the use of this Draft for Development are requested so 
that UK experience can be reported to the European organization responsible for 
its conversion into a European Standard. A review of this publication will be 
initiated two years after its publication by the European organization so that a 
decision can be taken on its status a t  the end of its three-year life. The 
commencement of the review period will be notified by an  announcement in 
Update Standards. 
According to the replies received by the end of the review period, the responsible 
BSI Committee will decide whether to support the conversion into a European 
Standard, to extend the life of the prestandard or to withdraw it. Comments 
should be sent in writing to the Secretary of BSI Technical Committee STII21, 
Surface preparation of steel, a t  389 Chiswick High Road, London W4 4AL, giving 
the document reference and clause number and proposing where possible, a n  
appropriate revision of the text. 
Cross-references 
The Standards and Drafts for Development which implement international or 
European publications referred to in this document may be found in the BSI 
Standards Cat.alogue under the section entitled “International Standards 
Correspondence Index”, or by using the “Find” facility of the BSI Standards 
Electronic Catalogue. 

Summary of pages 
This document comprises a front cover, an  inside front cover, the ENV IS0 title 
page, the ENV IS0 foreword page, pages i and ii, pages 1 to 5 and a back cover. 
The BSI copyright notice displayed in this document indicates when the 
document was last issued. 

.. 
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EUROPEAN PRESTANDARD 
PRENORME EUROPÉENNE 
EUROPÄISCHE VORNORM 

ENV IS0 8502-1 

July 1999 

ICs 87.020 

English version 

Preparation of steel substrates before application of paints 
and related products - Tests for the assessment of surface 
cleanliness - Part 1: Field test for soluble iron corrosion 

products 
(ISOPTR 8502-1~1991) 

Préparation des subjectiles d'acier avant application 
de peintures et de produits assimilés - Essais pour 
apprécier la propreté d'une surface - 
Partie 1: Essai in situ pour déterminer les produits 
de corrosion du fer 
(ISO/TR 8502-1:1991) 

Vorbereitung von Stahloberflächen vor dem 
Auftragen von Beschichtungsstoffen - Prüfungen 
der Oberflächenreinheit - 
Teil 1: Feldpriifung auf lösliche Korrosionsprodukte 
des Eisens 
(ISOPTR 8502- 1: 1991) 

This European Prestandard (ENV) was approved by CEN on 'i June 1999 as a 
prospective standard for provisional application. 
The period of validity of this ENV is limited initially to three years. After two 
years the members of CEN will be requested to submit their comments, 
particulary on the question whether the ENV can be converted into a European 
Standard. 
CEN members are required to announce the existence of this ENV in the same 
way as  for a n  EN and to make the ENV available promptly at national level in 
an  appropriate form. It is permissible to keep conflicting national standards in 
force (in parallel to the ENV) until the final decision about the possible 
conversion of the ENV into a n  EN is reached. 
GEN members are the national standards bodies of Austria, Belgium, Czech 
Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, 
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and 
United Kingdom. 

CEN 
European Committee for Standardization 

Comité Européen de Normalisation 
Europäisches Komitee für Normung 

Central Secretariat: rue de Stassart 36. B-1050 Brussels 

O 1999 CEN All rights of exploitation in any form and by any means reserved worldwide for CEN national 
Members. 
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Foreword 
The text of the International Technical Report from 
Technical Committee ISOITC 35, Paints and 
varnishes, of the international Organization for 
Standardization (ISO) has been taken over as a 
European Prestandard by Technical Committee 
CENITC 139, Paints and varnishes, the Secretariat 
of which is held by DIN. 
According to the CENICENELEC Internal 
Regulations, the national standards organizations 
of the following countries are bound to implement 
this European Prestandard: Austria, Belgium, 
Czech Republic, Denmark, Finland, France, 
Germany, Greece, Iceland, Ireland, Italy, 
Luxembourg, Netherlands, Norway, Portugal, 
Spain, Sweden, Switzerland and the United 
Kingdom 
NOTE Normative references to International St andardc are 
listed in Annex ZA (normative). 

Q BSI 03-2001 

~ 
~ ~~ 

COPYRIGHT British Standards Institute on ERC Specs and Standards
Licensed by Information Handling Services
COPYRIGHT British Standards Institute on ERC Specs and Standards
Licensed by Information Handling Services



STD-BST DD ENV IS0 8502-2-ENGL 2001 61 Lb24bb9 089bLLB T9L 
ENV IS0 8502-1~1999 

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; 
c) the surface profile. 

International Standards IS0 8501, IS0 8502 and IS0 8503 have been prepared to provide methods of 
assessing these factors, while IS0 8504 provides guidance on the preparation methods that are available 
for cleaning steel substrates, indicating the capabilities of each in attaining specified levels of cleanliness. 
These International Standards do not contain recommendations for the protective coating systems to be 
applied to the steel surface. Neither do they contain recommendations for the surface quality requirements 
for specific situations even though surface quality can have a direct influence on the choice of protective 
coating to be applied and on its performance. Such recommendations are found in other documents such as 
national standards and codes of practice. It will be necessary for the users of these International Standards 
to ensure that the qualities specified are: 
- compatible and appropriate both for the environmental conditions to which the steel will be exposed 
and for the protective coating system to be used; 
- within the capability of the cleaning procedure specified. 

The four International Standards referred to  above deal with the following aspects of preparation of steel 
substrates: 

IS0  8501 - Visual assessment of surface cleanliness; 
IS0 8502 - Tests for the assessment of surface cleanliness; 
IS0 8503 - Surface roughness characteristics of blast-cleaned steel substrates; 
IS0 8504 - Surface preparation methods. 

Each of these International Standards is in turn divided into separate parts. 
Rusted steel substrates, particularly of rust grades C or D (see IS0 8501-l), even when 
blast-cleaned to preparation grade Sa 3 (see IS0 8501-1 and I S 0  8501-2), may still be contaminated by 
soluble iron 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 which destroy the adhesion between the substrate and the applied protective coating. 
In surfaces cleaned to preparation grades lower than Sa 2%, it is likely that soluble iron corrosion products 
will be concealed under layers of iron oxide and will not be detectable until further cleaning is carried out. 
In the field, it  is difficult to determine accurately the concentration of soluble salts on the substrate present 
after blast-cleaning. Nevertheless, because a procedure is required for detecting and estimating soluble 
iron salts, one is described in this type 2 Technical Report. It is given as a n  aid and is not, at this stage, to 
be considered as an International Standard, as further experience needs to be gained with the method. 
In addition to the procedure described in this Technical Report, other methods of detecting soluble salts are 
in use, and some of these are described briefly in Annex A with a commentary on their advantages and 
limitations. 
Using the swabbing procedures described in clause 5, it has been estimated that the surface concentration 
detectable is of the order of 10 mgím2 of iron(I1) ions. In practical use, there are indications that results 
obtained in the field of less than 15 mg/mZ are probably insignificant for most coating purposes, but that 
results of the order of 250 mg/m2 indicate that it would be undesirable to paint the surface, except if the 
coated structure is to  be maintained in the very driest exposure conditions. Surfaces indicating this latter 
level of contamination will also generally rapidly re-rust after blast-cleaning in relative humidities 
above 50 %. 
NOTE 1 After carrying out the test, it is advisable to  further clean the test area to remove flash rusting before application of 
a paint system. 

It is important, when specifying the maximum permissible amount of surface contamination by soluble iron 
corrosion products, to avoid imposing unnecessarily strict limits. Lower limits are appropriate only to  
marine or similar aggressive environments. A requirement for excessively low contamination levels can be 
very costly and, in many rural and non-industrial inland areas, would be disproportionate to  the benefits 
to be obtained. 
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1 Scope 
This Technical Report describes a field test for the assessment of soluble iron corrosion products on surfaces 
abrasively blast-cleaned to Sa 2% or better (see IS0 8501-1 or IS0 8501-2). The test uses indicator test 
strips that are sensitive to ferrous ions. 
This field test is not applicable to manually cleaned steel surfaces. 

2 Normative references 
The following standards contain provisions which, through reference in this text, constitute provisions of 
this Technical Report. At the time of publication, the editions indicated were valid. All standards are 
subject to revision, and parties to agreements based on this Technical Report are encouraged to investigate 
the possibility of applying the most recent editions of the standards indicated below. Members of IEC and 
IS0 maintain registers of currently valid International Standards. 
IS0 3696: 1987, Water for analytical laboratory use - Specification and test methods 
IS0 8501-1: 1988, Preparation of steel substrates before application of paints and related products -Visual 
assessment of surface cleanliness - Part 1: Rust grades and preparation grades of uncoated steel 
substrates and of steel substrates after overall removal of previous coatings 
IS0 8501-2 Preparation of steel substrates before application of paints and related products - Visual 
assessment of surface cleanliness - Part 2: Preparation grades of previously coated steel substrates after 
localized removal of previous coatingsl) . 

3 Principle 
A proportion of the soluble salts on the test substrate is removed by controlled washing of the surface with 
water. The collected washings are tested for i r o n 0  ions by the colorimetric reaction with 2,2'-bipyridyl 
indicator paper. 

4 Reagents, apparatus and materials 
Use only reagents of recognized analytical reagent grade, and water of a t  least grade 3 purity in accordance 
with IS0 3696. 

4.1 Indicator test strips for iron(I1) ions, prepared by impregnating small paper test strips 
with 2,2'-bipyridyl. The test strips shall. be sensitive within the range 5 mg/i to 250 mgíl. The test strips 
shall be kept in dry, tightly closed containers when not being used. 
Commercial indicatar test strips are widely available. If these are used, they shall be calibrated (see 5.1) 
by immersion in solutions of known iroii(I1) ion concentration before use. 

4.2 Soluble iron(1I) salt, e.g. ammonium iron(I1) sulfate. 

4.3 Sulfuric acid, dilute. 

4.4 Three absorbent pads of pure cotton, of mass approximately 2 g to 3 g. 

4.5 Two containers (a and b), approximately 400 ml capacity each, one of them (4.5a) containing 50 ml of 
water and the other (4.5b) empty. 
NOTE 2 Plastic bags have been found suitable for site work. 

4.6 Small glass rod 

4.7 Ruler und chalk, or other suitable nieans for marking the test area. 

1) To be published. 

2 O BSI 03-2001 
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5 Procedure 
5.1 Preparat ion of reference indicator test s t r ips  
Calibrate indicator test strips (4.1) for reference use immediately before each series of tests, using the 
following procedure. 
Prepare fresh solutions of soluble iron(I1) salt (4.2) with iron(I1) concentrations of 5 mgll, 10 mgíl, 100 mgll 
and 250 mgll and stabilize with dilute sulfuric acid (4.3). If the stability of the soluble iron(II) salt is 
questionable, determine its iron(I1) content by any standard redox method prior to  making up the solutions. 
Into each solution, dip an indicator test strip (4.1), and withdraw and retain for comparison with strips 
obtained during the test. 

5.2 Preparat ion of the test solution 
Carry out the washing procedure described below and the subsequent assessment of the resulting test 
solution (see 5.3) in duplicate. Minimize contamination with iron salts by wearing clean plastic gloves or 
by using plastic tweezers, as appropriate. 
Following blast-cleaning, mark out a test area measuring approximately 25 O00 mm2 
(e.g. 250 mm X 100 mm) using a suitable means (4.7). Soak an absorbent cotton pad (4.4) with the water in 
the first container (4.5a) and then thoroughly swab the test area with the soaked pad. Take care to avoid 
water running freely from the pad, especially if the test area is not horizontal. Place the absorbent cotton 
swab into the second container (4.5b) and repeat the swabbing procedure with a fresh cotton pad. Add any 
remaining water in the first container to the second container. 
Complete the whole swabbing operation in approximately 4 min. 
Dry the surface with a dry absorbent cotton pad and place the pad in the second container. Thoroughly mix 
the three absorbent cotton pads and water, using the glass rod (4.6), to prepare the test solution. 

5.3 Assessment of the test solution 
Dip an indicator test strip (4.1) into the test solution prepared in 5.2 in the second container (4.5b) and 
assess the colour against the reference indicator strips (see 5.1). 

6 Expression of results 
Using 50 ml of water and a test area of 25 O00 mm2 as described in 5.2, twice the iron(1I) concentration, in 
milligrams per litre, indicated by the indicator strip is equal to the concentration of dissolved iron(I1) 
corrosion products in milligrams per square metre. 

7 Test report 
The test report shall contain at  least the following information: 

a) a reference to this Technical Report (ISOITR 8502-1); 
b) identification and attitude (e.g. horizontal, vertical, angled) of the area tested; 
c) the rust grade and preparation grade of the surface under test; 
d) any deviation from the test method specified; 
e) the result of the test as indicated in clause 6; 
f) the date(s) of the test. 

3 O BSI 03-2001 
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Annex A (informative) 
Other methods of determining soluble iron corrosion products 

A.1 General  
Recent work in the UK has indicated that the semi-quantitative method of test for ferrous ions, using a 
swab test for sampling and using test strips that are specific to iron(I1) ions (as given in this Technical 
Report), remains the most suitable for a field test. In addition, soluble-salt contamination on a steel surface 
is unlikely to be uniformly distributed but largely concentrated in individual pits. The analytical technique 
requires sampling of a substantial surfíice area, about 25 O00 mm2, which could give a n  assessment of the 
average contamination of the surface but fail to reveal the presence of pits containing a high concentration 
of aggressive material. 
A number of other field tests for the detection of these salts have been investigated over the past years. 
These are described in A.2, A.3, A.4 and A.5. 

A.2 Conductivity measurement 
This method measures the conductivity of water washings from the blast-cleaned surface. An increase in 
conductivity could be correlated with the soluble-salt content. This method has the advantage of measuring 
all soluble salts, e.g. ammonium as well as  ferrous. It has the disadvantage of requiring special apparatus 
for field use. 

A.3 Potassium hexacyanoferrate(II1) test papers 
This method uses test papers impregnated with potassium hexacyanoferrate(II1) to indicate the presence 
of soluble iron salts. The test, described in Appendix G of BS 5493:1977, Code of Practice for protective 
coating of iron and steel structures against corrosion, is as follows. 

a) Spray a fine mist of water droplets on to a small area of blast-cleaned surface using a hand spray 
(a scent-spray type of bottle is satisfactory). 
b) Allow the water droplets to evaporate and at the moment when they have disappeared but the surface 
is just perceptibly wet apply a small piece of the test paper and press with the thumb for 2 s to 5 s. 

If soluble salts remain, these will be drawn by capillary action into the test paper and will react with the 
potassium hexacyanoferrate(I1I) to give “a characteristic Prussian blue complex as blue dots on the paper, 
corresponding to the contaminated pits on the blast-cleaned steel”. 
The method is simple to use and has the advantage of indicating the exact location of pits containing soluble 
iron corrosion products. It has the disadvantage that it relies on wetting the surface to the right degree in 
order to dissolve the salts. Too little water and this will not be achieved, too much water and there is an  
overall blue coloration over the test paper. Also, the intensity of the blue spots varies according to the 
sampling procedure and the intensity niay remain consistently high even when the actual soluble salt 
contamination has dropped to a low level. In addition, the test papers deteriorate rapidly during storage 
and have to be freshly made for each test. 

A.4 Corrosion-product indicators in emulsion-type formulations 
This method incorporates soluble iron corrosion product indicators, such as  potassium 
hexacyanoferrate(II1) or 2,2’-bipyridyl, in a white emulsion-type formulation. This has the possible 
advantage over the potassium hexacyarioferrate(II1) test papers in that the sampling technique may be 
more efficient. However, the method has the other disadvantages of the potassium hexacyanoferrate(II1) 
method. It can give an overall blue coloration unrelated to the degree of contamination, and it has been 
found that the indicator deteriorates in storage. 
Similarly, if a thick film of a specially formulated white emulsion paint is applied over a contaminated 
surface, the presence of soluble iron salts is demonstrated by a pattern of flash-rusting developing in the 
film. As far as  is known, no repeatability or reproducibility tests have been carried out on this method but 
it is understood that it is used by some coating applicators as a “passlfail” test for critical applications. 

A.5 Visual inspection using an illuminated magnifier 
This method uses an  illuminated magnifier with x 20 magnification. Whitish crystals of corrosion products 
can often be seen in the pits of the blast-cleaned surface. The disadvantage of the method is that it is very 
subjective and gives no indication of the nature and composition of the contamination. In addition, the 
crystals may dissolve at high humidities and therefore not be visible. 
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Annex ZA (normative) 
Normative references to international publications with their relevant 
European publications 

This European Prestandard incorporates by dated or undated reference, provisions from other 
publications. These normative references are cited at  the appropriate places in the text and the 
publications are listed hereafter. For dated references, subsequent amendments to  or revisions of any of 
these publications apply to  this European Standard only when incorporated in it by amendment or revision. 
For undated references the latest edition of the publication referred to applies. 

Publication Year Title EN Year 

IS0 3696 1987 Water for anaZyticaZ laboratory use - EN IS0 3696 1995 
Specification and test methods 
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BSI is the independent national body responsible for preparing 
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British Standards are updated by amendment or revision. Users of 
British Standards should make sure that they possess the latest amendments or 
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