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National foreword

This British Standard is the official English language version of
EN 459-1:2001, including Corrigendum July 2002. It supersedes
DD ENV 459-1:1995 which is withdrawn.

EN 459-1 is a candidate “harmonized” European Standard and fully takes into
account the requirements of the European Commission mandate M114
Cement, building limes and other hydraulic binders, given under the EU
Construction Products Directive (89/106/EEC), and is intended to lead to CE
marking. The date of applicability of EN 459-1 as “harmonized” European
Standard, i.e. the date after which this standard may be used for CE marking
purposes, is subject to an announcement in the Official Journal of the
European Communities.

EN 459-1 is the subject of transitional arrangements agreed under the
European Commission mandate. The Member States have agreed a transition
period for the co-existence of EN 459 and their corresponding national
standard(s). It is intended that this period will comprise of a nine month period
during which any required changes to national regulations are to be made,
followed by a further twelve month period for the implementation of CE
marking. At the end of this co-existence period, the national standard(s) will be
withdrawn. In the UK, the corresponding national standard is:

— BS 890:1995, Specification for building limes,

and based on this transition period of twenty-one months, BS 890:1995 will be
withdrawn in July 2003

NOTE This date is approximate. Users of this standard should contact BSI Customer Services for
confirmation of withdrawal.

The UK participation in its preparation was entrusted by Technical Committee
B/516, Cement and lime, to Subcommittee B/516/11, Lime, which has the
responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

Building limes conforming to this standard, where the intended use is for the
“preparation of mortar for masonry, rendering and plastering and production
of other construction products”, have been mandated by the European
Commission to be specified under a system of attestation of conformity to level
2 for the harmonized performance characteristics (see Annex ZA).

Amendments issued since publication

Amd. No.

14099
Corrigendum No. 1

Date Comments

13 September 2002

Correction to national foreword and
incorporation of national annexes
NA, NB, NC, ND, and NE
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Attestation of conformity is a legal means for demonstrating that a product
meets the requirements of a harmonized European technical specification, as
defined in the Construction Products Directive (89/106/EEC), and enables the
manufacturer to issue an EC declaration of conformity and to affix the

CE marking. The CE marking indicates a presumption of conformity with the
minimum legal health, safety and environmental requirements in the

EU Member States. It is not a quality mark.

The detailed requirements for evaluating the conformity of building limes with
this standard, including certification of conformity, are given in

BS EN 459-3:2001, Building lime — Part 3: Conformity evaluation. In addition,
these same provisions describe the tasks that will be required of the
manufacturer for demonstrating legal attestation of conformity to a level 2
system.

BS EN 459-2:2001, Building lime — Part 2: Test methods, specifies the methods
by which building limes shall be tested to demonstrate conformity to the
specifications in BS EN 459-1:2001.

Relative to BS 890, BS EN 459 introduces significant changes in the testing and
assessment of building limes. However, it is not expected to lead to any marked

changes in the composition or quality of products already in common use in the
UK.

BS EN 459-1:2001 includes national annexes that provide additional information
and guidance to complement EN 459-1:2001.

To assist the transition, national Annex NA (informative) compares the
classification and requirements in BS EN 459-1:2001 with those in BS 890:1995,
which it supersedes. It also gives an example of the calculation to determine the
class of hydrated limes

It should be noted in particular that BS EN 459-1:2001 includes “natural
hydraulic limes” (with and without permitted additions), and “hydraulic limes”.
These products, which are defined in 3.10 and 3.11, are not specified in

BS 890:1995. Some of these products have not been used widely in the UK in
recent years, and might not be familiar to the specifier. Moreover, elsewhere in
Europe, the term “hydraulic” is applied generally to materials, that have the
property of setting under water. Thus, according to the definitions employed in
this standard, some “hydraulic limes” may be made by blending “air limes”
(i.e., non-hydraulic limes) with pozzolanic, or other materials, including Portland
cement.

National Annex NB (informative) provides supplementary information about the
composition, classification and specification of hydraulic limes. It also provides
cross-references to the classification of traditional building limes and
cement-gauged mixes.

National Annex NC (informative) describes the recommended protective
measures to be taken when handling building limes.

National Annex ND (informative) provides guidance on the storage of building
limes.

National Annex NE (informative) lists publications relevant to the use of
building limes.

Where this standard is used in association with the production of lime mortars,
plasters and renders, it should be read in conjunction with EN 998-2,
Specification for mortar for masonry — Part 2: Masonry mortar. EN 998-2
specifies mortar classes by compressive strength.

UK purchasers are recommended to specify building lime that has been
manufactured and supplied to a nationally recognized product quality
certification scheme.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.
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Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Catalogue under the section
entitled “International Standards Correspondence Index”, or by using the

“Search” facility of the BSI Electronic Catalogue or of British Standards Online.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Summary of pages

This document comprises a front cover, an inside front cover, pages i and ii, the
EN title page, pages 2 to 34, an inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the document
was last issued.
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EUROPEAN STANDARD EN 459-1
NORME EUROPEENNE
EUROPAISCHE NORM October 2001

ICS 01.040.91; 91.100.10 Supersedes ENV 459-1:1994

English version

Building lime - Part 1: Definitions, specifications and conformity
criteria

Chaux de construction - Partie 1: Définitions, spécifications Baukalk - Teil 1: Definitionen, Anforderungen und
et criteres de conformité Konformitatskriterien

This European Standard was approved by CEN on 16 February 2001.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, ltaly, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2001 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 459-1:2001 E
worldwide for CEN national Members.
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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 51 "Cement and building limes", the
secretariat of which is held by IBN.

This European Standard shall be given the status of a national standard, either by publication of an identical text or by
endorsement, at the latest by April 2002, and conflicting national standards shall be withdrawn at the latest by July
20083.

This European Standard supersedes ENV 459-1:1994.

This European Standard has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this standard.
The European Standard EN 459 for building lime consists of the following parts:
Part 1: Definitions, specifications and conformity criteria;
Part 2: Test methods;
Part 3: Conformity evaluation.
The requirements in EN 459-1:2001 are based on the results of tests on building lime according to EN 459-2:2001.
Annex A and C are informative. Annex B is normative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following countries
are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland, France,
Germany, Greece, Iceland, Ireland, ltaly, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and
the United Kingdom.

Introduction

The preparation of a European Standard for building lime was initiated by Resolution No 107 taken by CEN/TC 51
"Cement and building limes" in 1988.

Different sources of raw materials and different climatic conditions have led to different developments in building
practices and materials and therefore to different kinds of building lime in different regions of Europe.

An attempt has been made to include all the different types of building lime which exist in Europe in this European
Standard. To this end, it was necessary to establish a number of classes.

When mixed with water, building limes form a paste that improves the workability (values of flow and penetration) and
water retention of mortars. The carbonation of hydrates in contact with atmospheric carbon dioxide provides the
strength and durability of masonry mortars containing building lime. In lime mortars a recrystallisation of calcium
carbonate occurs (this property is called "self healing").

The previous national standards for building limes generally also formed the basis for other areas of application (see
Annex A (informative)). The classification chosen therefore also attempts to take into consideration these circumstances
as far as possible.

1 Scope

This European Standard applies to building limes used as binders for preparation of mortar (for masonry, rendering and
plastering) and production of other construction products.

It gives definitions for the different types of building limes and their classification. It also gives requirements for their
chemical and physical properties which depend on the type of building lime and specifies the conformity criteria.

Terms of delivery or other contractual conditions, normally included in documents exchanged between the supplier and
the purchaser of lime, are outside the scope of this European Standard.

NOTE Additional requirements are needed in special applications e. g. civil engineering.

3
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2 Normative references

This European Standard 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 (including amendments).

EN 196-1, Methods of testing cement — Part 1: Determination of strength.

EN 196-2, Methods of testing cement — Part 2: Chemical analysis of cement.
EN 196-3, Methods of testing cement - Part 3: Determination of setting time and soundness.
EN 196-7, Method of testing cement — Part 7: Methods of taking and preparing samples of cement.

EN 459-2:2001, Building lime — Part 2: Test methods.
EN 459-3:2001, Building lime — Part 3: Conformity evaluation.

3 Terms and definitions

For the purposes of this European Standard the following definitions and abbreviations apply. (Further information see
annex A (informative)).

3.1

lime

material comprising any physical and chemical forms under which calcium and/or magnesium oxide (CaO and MgO) and/or
hydroxide (Ca(OH), and Mg(OH),) can appear

3.2
building limes
limes used in building construction and civil engineering. It includes all the types given in Table 1

3.3

air limes’)

limes mainly consisting of calcium oxide or hydroxide which slowly harden in air by reacting with atmospheric carbon
dioxide. Generally they do not harden under water as they have no hydraulic properties. They may be either
quicklimes (3.4) or hydrated limes (3.5)

3.4

quicklimes (Q)

air limes mainly consisting of calcium oxide and magnesium oxide produced by calcination of limestone and/or dolomite
rock. They have an exothermic reaction when in contact with water. They are offered in varying sizes ranging from
lumps to ground powder materials. They include calcium limes (3.6) and dolomitic limes (3.7)

3.5

hydrated limes (S)

air limes, calcium limes or dolomitic limes, resulting from the controlled slaking of quicklimes. They are produced in the
form of a dry powder or putty or as a slurry (milk of lime)

3.6
calcium limes (CL)
limes mainly consisting of calcium oxide or calcium hydroxide without any additions of hydraulic or pozzolanic materials

NOTE  Shell limes are hydrated calcium limes produced by calcination of shells followed by slaking.
Carbide limes are hydrated calcium limes which are a by-product of the manufacture of acetylene from calcium carbide.

') Translation of a term used in most European countries.
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3.7

dolomitic limes (DL)

limes mainly consisting of calcium oxide and magnesium oxide or calcium hydroxide and magnesium hydroxide without
any additions of hydraulic or pozzolanic materials

3.8
semi-hydrated dolomitic limes
hydrated dolomitic limes mainly consisting of calcium hydroxide and magnesium oxide

3.9
completely hydrated dolomitic limes
hydrated dolomitic limes mainly consisting of calcium hydroxide and magnesium hydroxide

3.10
natural hydraulic limes (NHL)

3.10.1

natural hydraulic limes

limes produced by burning of more or less argillaceous or siliceous limestones with reduction to powder by slaking with
or without grinding. All NHL have the property of setting and hardening under water. Atmospheric carbon dioxide
contributes to the hardening process

3.10.2

natural hydraulic limes with additional material (Z)

NHL see 3.10.1. Special products may contain added suitable pozzolanic or hydraulic materials, up to 20 % by mass,
are additionally designated by "Z"

3.1

hydraulic limes (HL)

limes mainly consisting of calcium hydroxide, calcium silicates and calcium aluminates produced by mixing of suitable
materials. They have the property of setting and hardening under water. Atmospheric carbon dioxide contributes to the
hardening process

4 Types of building lime

4.1 Classification

Air limes shall be classified according to their (CaO + MgO) content and hydraulic limes according to their compressive
strength given in Table 1 (see annex A).

Table 1 — Types of building lime®

Designation Notation

Calcium lime 90 CL 90

Calcium lime 80 CL 80

Calcium lime 70 CL 70

Dolomitic limes 85 DL 85

Dolomitic limes 80 DL 80

Hydraulic lime 2 HL 2

Hydraulic lime 3,5 HL 3,5

Hydraulic lime 5 HL 5

Natural hydraulic lime 2 NHL 2

Natural hydraulic lime 3,5 NHL 3,5

Natural hydraulic lime 5 NHL 5

? In addition, air limes are classified according to their conditions of delivery,
quicklime (Q) or hydrated lime (S). In the particular case of hydrated dolo-
mitic limes, the degree of hydration is identified S1: semi hydrated; S2:
completely hydrated.
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This classification refers to minimum requirements for each type (see Tables 2 and 3). Compliance with these
requirements is assessed by means of statistical quality control as described in clause 5 of this European Standard.

4.2 Standard designation

Building limes shall be identified by their type specified in Table 1. Aditionally air limes shall also be identified by their
conditions of delivery (quicklime or hydrated lime, see examples below).

EXAMPLE 1
Calcium lime 90 in the form of quicklimes is identified by

EN 459-1 CL 90-Q

EXAMPLE 2
Calcium lime 80 in the form of hydrated lime (slaked) is identified by

EN 459-1 CL 80-S

EXAMPLE 3
Dolomitic lime 85 in the form of semi hydrated lime is identified by

EN 459-1 DL 85-S1

EXAMPLE 4
Hydraulic lime 5 is identified by

EN 459-1 HL 5

EXAMPLE 5
Natural hydraulic lime 3,5 with pozzolanic addition is identified by

EN 459-1 NHL 3,5-Z
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4.3 Chemical requirements

The composition of the building lime shall comply with the values in Table 2 when tested in accordance with
EN 459-2:2001. All types of lime listed in Table 2 may contain additives in small quantities to improve the manufacture
or properties of building lime. When the content exceeds 0,1 %, the actual amount and types shall be declared.

Table 2 — Chemical requirements of lime®

Type of building |CaO + MgO | MgO CO, SO, Available
lime lime
1 CL 90 90 5° 4 2 -
2 CL 80 80 5° 7 2 -
3 CL 70 70 5 12 2 -
4 DL 85 85 30 2 —
5 DL 80 80 5 7 2 -
6 HL 2 - - - 3° 8
7 HL 3,5 - - - 3° 6
8 HL 5 - - - 3° 3
9 NHL 2 — — - 3° 15
10 NHL 3,5 - - - 3° 9
11 NHL 5 - - - 3° 3

NOTE The values are applicable to all kinds of lime. For quicklime these values correspond to the
finished product; for all other kinds of lime (hydrated lime, lime putty and hydraulic limes) the values
are based on the product after subtraction of its free water and bound water content.

Values given in percent by mass.

® SO, content of more than 3 % and up to 7 % is permissible, if soundness is demonstrated at
28 days of water curing using a test given in EN 196-2.

¢ MgO content up to 7 % is acceptable if a soundness test given in 5.3 of EN 459-2:2001 is
passed.

4.4 Standard strength requirements and other physical properties
4.41  Standard strength requirements for hydraulic lime

The standard strengths of the types of hydraulic lime and natural hydraulic lime are the compressive strengths
determined in accordance with EN 459-2:2001 after 28 days and shall have the values given in Table 3.

Table 3 — Compressive strength of hydraulic lime and natural hydraulic lime

Type of building lime Compressive strength
MPa

7 days 28 days
HL 2 and NHL 2 - 2to0 7
HL 3,5 and NHL 3,5 - 35t0 10
HL 5 and NHL 5 2 5t0 15°
& HL 5 and NHL 5 with a bulk density lower than 0,90 kg/dm? is allowed to

have a strength up to 20 MPa.
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NOTE It is known, that mortars containing lime binders also acquire compressive strength which increase slowly with

carbonation.

4.4.2 Other physical properties for quicklimes and hydrated Limes

Physical properties in Table 4 and 5 of building limes shall comply with the relevant values given therein when tested

in accordance with EN 459-2:2001.

Table 4 — Physical requirements of quicklime

Type of building lime

Soundness after slaking®
in accordance with 5.3.3
of EN 459-2:2001°

Yield in accordance

EN 459-2:2001°

1 CL 90
2 CL 80 pass
3 CL 70
4 DL 85 pass
5 DL 80 pass

b

ring.

Slaking according to instructions of the lime producer.
These requirements apply to building lime for masonry mortar, plastering and rende-

4.4.3 Additional properties

Other properties, also determined in accordance with EN 459-2:2001, may be subject either to requirements in
execution standards dealing with the use of limes or to queries from the users. These properties are given in the

informative annex C.

4.5 Durability requirements

In many applications, particularly in severe environmental conditions, the choice of building limes has an influence on
the durability of mortar and other construction products, e. g. frost resistance and chemical resistance.

The choice of building lime, from this European Standard, particularly as regards type and strength class for different
applications and exposure classes shall follow the appropriate standards and/or regulations for mortar and other

construction products valid in the place of use.
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