
Irish Standard
I.S. EN 1744-1:2009

No copying without NSAI permission except as permitted by copyright law.©  NSAI  2009

Tests for chemical properties of
aggregates - Part 1: Chemical analysis

This is a free page sample. Access the full version online.



91.100.15

17 December, 2009

EN 1744-1:2009
31 July, 1998EN 1744-1:1998

This document was published
under the authority of the NSAI
and comes into effect on:

1 Swift Square,
Northwood, Santry
Dublin 9

T +353 1 807 3800
F +353 1 807 3838
E  standards@nsai.ie

Údarás um Chaighdeáin Náisiúnta na hÉireann

W

ICS number:

18 November, 2009

T  +353 1 857 6730
F  +353 1 857 6729
W  standards.ie

EN 1744-1:1998

This is a free page sample. Access the full version online.



 

 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

 
 EN 1744-1 
  

 
 November 2009 

ICS 91.100.15 Supersedes EN 1744-1:1998

English Version 

 Tests for chemical properties of aggregates - Part 1: Chemical 
analysis 

 

Essais pour déterminer les propriétés chimiques des 
granulats - Partie 1 : Analyse chimique 

 Prüfverfahren für chemische Eigenschaften von 
Gesteinskörnungen - Teil 1: Chemische Analyse 

This European Standard was approved by CEN on 17 October 2009.  
 
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 CEN 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 CEN Management Centre has the same status as the 
official versions. 
 
CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland, 
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom. 
 
 
 
 

 
EUROPEAN COMMITTEE FOR STANDARDIZATION  
C O M I T É  E U R O P É E N  D E  N O R M A LI S A T I O N 
EUR OP ÄIS C HES  KOM ITEE FÜR  NOR M UNG 
 

 

Management Centre:  Avenue Marnix 17,  B-1000 Brussels 

© 2009 CEN All rights of exploitation in any form and by any means reserved 
worldwide for CEN national Members. 

Ref. No. EN 1744-1:2009: E

I.S. EN 1744-1:2009
This is a free page sample. Access the full version online.



EN 1744-1:2009 (E) 

2 

Contents Page 

Foreword ................................................................................................................................................. 7

1 Scope.......................................................................................................................................... 8

2 Normative references ............................................................................................................... 8

3 Terms and definitions ............................................................................................................... 9

4 Reagents .................................................................................................................................... 9
4.1 General ....................................................................................................................................... 9
4.2 Reagents for determination of water-soluble chloride salts using the Volhard 

method (Clause 7) ................................................................................................................... 10
4.3 Reagents for determination of water-soluble chloride salts by 

potentiometry (Clause 8) ........................................................................................................ 11
4.4 Reagent for factory production control determination of water-soluble chloride 

salts using the Mohr method (Clause 9) ............................................................................... 11
4.5 Reagents for determination of water-soluble sulfates (Clause 10) ................................... 11
4.6 Reagents for determination of total sulfur content (Clause 11) ......................................... 11
4.7 Reagents for determination of acid soluble sulfide content (Clause 13) .......................... 11
4.8 Reagents for determination of lightweight contaminators (see 14.2) ............................... 13
4.9 Reagents for determination of potential presence of humus (see 15.1) ........................... 13
4.10 Reagents for determination of fulvo acid content (see 15.2) ............................................. 13
4.11 Reagents for determination of free lime by complexometry (see 18.2) ............................ 14
4.12 Reagent for determination of free lime by conductometry (see 18.3) ............................... 14
4.13 Reagents for determination of free lime by acidimetry (see 18.4) ..................................... 14
4.14 Reagent for the determination of the expansion of steel slag (see 19.3) .......................... 15
4.14.1 Silicone oil ............................................................................................................................... 15
4.14.2 Hydrochloric acid diluted (1 + 5) ........................................................................................... 15

5 Apparatus ................................................................................................................................ 15
5.1 General requirements ............................................................................................................. 15
5.2 Apparatus for general purposes ........................................................................................... 15
5.3 Additional apparatus required for determination of water-soluble chloride salts 

following Volhard (see Clause 7) ........................................................................................... 16
5.4 Additional apparatus required for potentiometric determination of water-soluble 

chloride salts (see Clause 8) .................................................................................................. 16
5.5 Additional apparatus required for factory production control determination of 

water soluble chloride salts following Mohr (see Clause 9) ............................................... 17
5.6 Additional apparatus required for determination of water-soluble sulfates (see 

Clause 10) ................................................................................................................................ 17
5.7 Additional apparatus required for the determination of total sulfur content (see 

Clause 11) ................................................................................................................................ 17
5.8 Additional apparatus required for determination of sulfide content (see Clause 13) ..... 17
5.9 Additional apparatus required for determination of lightweight contaminators 

(see 14.2) .................................................................................................................................. 18
5.10 Additional apparatus required for determination of the potential presence of 

humus (see 15.1) ..................................................................................................................... 18
5.11 Additional apparatus required for determination of fulvo acid content (see 15.2) .......... 19
5.12 Additional apparatus required for determination of organic contaminators by 

mortar method (see 15.3) ....................................................................................................... 19
5.13 Additional apparatus required for determination of free lime by complexometry 

(see 18.2) .................................................................................................................................. 19
5.14 Additional apparatus required for determination of free lime by conductometry 

(see 18.3) .................................................................................................................................. 19

I.S. EN 1744-1:2009
This is a free page sample. Access the full version online.



EN 1744-1:2009 (E) 

3 

5.15 Additional apparatus required for acidimetric determination of free lime (see 18.4) ...... 22
5.16 Additional apparatus required for the determination of CaO in steel slag by X-ray 

diffraction (see 18.5). .............................................................................................................. 22
5.17 Additional apparatus required for the determination of dicalcium silicate 

disintegration of air-cooled blast-furnace slag (see 19.1) .................................................. 23
5.18 Additional apparatus required for determination of the volume expansion of steel 

slag (see 19.3) .......................................................................................................................... 23

6 General requirements for testing .......................................................................................... 26
6.1 Number of tests ....................................................................................................................... 26
6.2 Repeatability and reproducibility .......................................................................................... 26
6.3 Expression of mass, volume, factors and results ............................................................... 26
6.4 Drying of materials .................................................................................................................. 26
6.5 Ignitions of precipitates.......................................................................................................... 27
6.6 Check for the absence of chloride ions (silver nitrate test) ............................................... 27

7 Determination of water-soluble chloride salts using the Volhard method 
(Reference method) ................................................................................................................ 27

7.1 Principle ................................................................................................................................... 27
7.2 Sampling .................................................................................................................................. 27
7.3 Preparation of test specimens ............................................................................................... 27
7.4 Preparation of extracts ........................................................................................................... 28
7.5 Procedure for the determination of the chloride content of the extracts ......................... 28
7.6 Calculation and expression of results .................................................................................. 29

8 Determination of water-soluble chloride salts by potentiometry (Alternative 
method) .................................................................................................................................... 29

8.1 Principle ................................................................................................................................... 29
8.2 Sampling, preparation of test specimens and extracts ...................................................... 29
8.3 Procedure for the determination of the chloride content of the extracts ......................... 29
8.4 Calculation and expression of results .................................................................................. 30

9 Determination of water-soluble chloride salts using the Mohr method (Alternative 
method) .................................................................................................................................... 30

9.1 General ..................................................................................................................................... 30
9.2 Principle ................................................................................................................................... 30
9.3 Sampling .................................................................................................................................. 30
9.4 Preparation of test portion ..................................................................................................... 31
9.5 Preparation of extracts ........................................................................................................... 31
9.6 Procedure for the determination of the chloride content of the extracts ......................... 31
9.7 Calculation and expression of results .................................................................................. 31

10 Determination of water-soluble sulfates............................................................................... 31
10.1 Determination of water soluble sulfates in natural and manufactured aggregates ......... 31
10.1.1 Principle ................................................................................................................................... 31
10.1.2 Sampling .................................................................................................................................. 32
10.1.3 Preparation of test portion ..................................................................................................... 32
10.1.4 Preparation of extracts ........................................................................................................... 32
10.1.5 Procedure for the determination of the sulfate content of the extracts ............................ 32
10.1.6 Calculation and expression of results .................................................................................. 33
10.2 Determination of water soluble sulfates in recycled aggregates ...................................... 33
10.2.1 Principle ................................................................................................................................... 33
10.2.2 Sampling .................................................................................................................................. 33
10.2.3 Preparation of test specimen ................................................................................................. 34
10.2.4 Preparation of extracts ........................................................................................................... 34
10.2.5 Procedure for the determination of the sulfate content of the extracts, using a 

spectrophotometer ................................................................................................................. 34

11 Determination of total sulfur content .................................................................................... 35
11.1 Determination of total sulfur content by acid digestion (Reference method) .................. 35
11.1.1 Principle ................................................................................................................................... 35
11.1.2 Sampling .................................................................................................................................. 36

I.S. EN 1744-1:2009
This is a free page sample. Access the full version online.



EN 1744-1:2009 (E) 

4 

11.1.3 Preparation of test portion ..................................................................................................... 36
11.1.4 Procedure ................................................................................................................................ 36
11.1.5 Calculation and expression of results .................................................................................. 36
11.2 Determination of total sulfur content by high temperature combustion (Alternative 

method) .................................................................................................................................... 37
11.2.1 Principle ................................................................................................................................... 37
11.2.2 Sampling .................................................................................................................................. 37
11.2.3 Preparation of test portion ..................................................................................................... 37
11.2.4 Procedure ................................................................................................................................ 37
11.2.5 Calculation and expression of results .................................................................................. 37

12 Determination of acid soluble sulfates ................................................................................. 37
12.1 Principle ................................................................................................................................... 37
12.2 Sampling .................................................................................................................................. 38
12.3 Preparation of test portion ..................................................................................................... 38
12.4 Procedure ................................................................................................................................ 38
12.5 Calculation and expression of results .................................................................................. 38

13 Determination of acid soluble sulfides ................................................................................. 39
13.1 Principle ................................................................................................................................... 39
13.2 Sampling .................................................................................................................................. 39
13.3 Preparation of test portion ..................................................................................................... 39
13.4 Procedure ................................................................................................................................ 39
13.5 Calculation and expression of results .................................................................................. 40

14 Determination of components affecting the surface finish of concrete ........................... 40
14.1 Examination for the presence of reactive iron sulfide particles ........................................ 40
14.1.1 General ..................................................................................................................................... 40
14.1.2 Sampling .................................................................................................................................. 40
14.1.3 Procedure ................................................................................................................................ 41
14.2 Determination of lightweight contaminators ....................................................................... 41
14.2.1 General ..................................................................................................................................... 41
14.2.2 Principle ................................................................................................................................... 41
14.2.3 Procedure ................................................................................................................................ 41
14.2.4 Calculation and expression of results .................................................................................. 42

15 Determination of organic components affecting the setting and the hardening of 
cement ...................................................................................................................................... 42

15.1 Determination of potential presence of humus ................................................................... 42
15.1.1 Principle ................................................................................................................................... 42
15.1.2 Sampling .................................................................................................................................. 42
15.1.3 Preparation of test portion ..................................................................................................... 42
15.1.4 Procedure ................................................................................................................................ 43
15.1.5 Expression of results.............................................................................................................. 43
15.2 Determination of fulvo acid content ...................................................................................... 43
15.2.1 Principle ................................................................................................................................... 43
15.2.2 Sampling .................................................................................................................................. 43
15.2.3 Preparation of test portion ..................................................................................................... 43
15.2.4 Procedure ................................................................................................................................ 43
15.2.5 Expression of results.............................................................................................................. 44
15.3 Determination of organic contaminators by mortar method .............................................. 44
15.3.1 Principle ................................................................................................................................... 44
15.3.2 Sampling .................................................................................................................................. 44
15.3.3 Preparation of test portions ................................................................................................... 44
15.3.4 Preliminary treatment of test portions .................................................................................. 44
15.3.5 Constituents ............................................................................................................................ 45
15.3.6 Mix quantities .......................................................................................................................... 45
15.3.7 Mixing procedure .................................................................................................................... 45
15.3.8 Measurement of stiffening time ............................................................................................. 46
15.3.9 Compressive strength of hardened mortar .......................................................................... 46
15.3.10 Calculation and expression of results .................................................................................. 46

I.S. EN 1744-1:2009
This is a free page sample. Access the full version online.



EN 1744-1:2009 (E) 

5 

16 Determination of water solubility .......................................................................................... 47
16.1 Determination of water solubility of aggregate, excluding filler ........................................ 47
16.1.1 Principle ................................................................................................................................... 47
16.1.2 Sampling .................................................................................................................................. 47
16.1.3 Preparation of test portion ..................................................................................................... 47
16.1.4 Extraction of soluble components ........................................................................................ 47
16.1.5 Calculation and expression of results .................................................................................. 47
16.2 Determination of water solubility of filler ............................................................................. 48
16.2.1 Principle ................................................................................................................................... 48
16.2.2 Sampling .................................................................................................................................. 48
16.2.3 Preparation of test portion ..................................................................................................... 48
16.2.4 Extraction of soluble component .......................................................................................... 48
16.2.5 Calculation and expression of results .................................................................................. 48

17 Determination of loss on ignition .......................................................................................... 49
17.1 Principle ................................................................................................................................... 49
17.2 Sampling and preparation of test portion ............................................................................ 49
17.3 Procedure for the determination of loss on ignition ........................................................... 49
17.4 Calculation and expression of results .................................................................................. 49

18 Determination of free lime in steel slag ................................................................................ 50
18.1 General ..................................................................................................................................... 50
18.2 Determination of free lime by complexometry (Reference method) .................................. 50
18.2.1 Principle ................................................................................................................................... 50
18.2.2 Sampling and preparation of test portion ............................................................................ 50
18.2.3 Procedure ................................................................................................................................ 50
18.2.4 Calculation and expression of results .................................................................................. 51
18.3 Determination of free lime by conductometry (Alternative method) ................................. 51
18.3.1 Principle ................................................................................................................................... 51
18.3.2 Sampling and preparation of test portion ............................................................................ 51
18.3.3 Procedure ................................................................................................................................ 51
18.3.4 Evaluation and expression of results ................................................................................... 51
18.4 Determination of free lime by acidimetry (Alternative method) ......................................... 51
18.4.1 Principle ................................................................................................................................... 51
18.4.2 Sampling and preparation of test portion ............................................................................ 52
18.4.3 Procedure ................................................................................................................................ 52
18.4.4 Calculation and expression of results .................................................................................. 52
18.5 Determination of CaO in steel slag by X-ray diffraction ..................................................... 52
18.5.1 Principle ................................................................................................................................... 52
18.5.2 Procedure of analysis ............................................................................................................. 53
18.5.3 Calibration procedure ............................................................................................................. 54
18.5.4 Analytical results .................................................................................................................... 55

19 Determination of unsoundness of blast-furnace and steel slags ...................................... 55
19.1 Determination of dicalcium silicate disintegration of air-cooled blast-furnace slag ....... 55
19.1.1 General ..................................................................................................................................... 55
19.1.2 Principle ................................................................................................................................... 55
19.1.3 Sampling .................................................................................................................................. 55
19.1.4 Preparation of test portion ..................................................................................................... 55
19.1.5 Procedure ................................................................................................................................ 55
19.1.6 Expression of results.............................................................................................................. 55
19.2 Determination of iron disintegration of air-cooled blast-furnace slag .............................. 56
19.2.1 General ..................................................................................................................................... 56
19.2.2 Principle ................................................................................................................................... 56
19.2.3 Sampling .................................................................................................................................. 56
19.2.4 Procedure ................................................................................................................................ 56
19.2.5 Expression of results.............................................................................................................. 56
19.3 Determination of the expansion of steel slag ...................................................................... 56
19.3.1 General ..................................................................................................................................... 56
19.3.2 Principle ................................................................................................................................... 56
19.3.3 Sampling .................................................................................................................................. 56

I.S. EN 1744-1:2009
This is a free page sample. Access the full version online.



EN 1744-1:2009 (E) 

6 

19.3.4 Preparation and compaction of the specimens ................................................................... 56
19.3.5 Steam test procedure ............................................................................................................. 58
19.3.6 Calculation and expression of results .................................................................................. 58

Annex A (informative)  Precision ......................................................................................................... 60
A.1 Symbols ................................................................................................................................... 60
A.2 Determination of water-soluble chloride salts using the Volhard method 

(Reference method) (See Clause 7) ....................................................................................... 60
A.3 Determination of water-soluble chloride salts by potentiometry (Alternative 

method) (See Clause 8) .......................................................................................................... 60
A.4 Determination of water-soluble sulfates in recycled aggregate (See 10.2) ...................... 60
A.5 Determination of total sulfur content by acid digestion (Reference method) (See 

11.1) .......................................................................................................................................... 60
A.6 Determination of acid soluble sulfates (See Clause 12) ..................................................... 61

Bibliography ......................................................................................................................................... 62
 

I.S. EN 1744-1:2009
This is a free page sample. Access the full version online.



EN 1744-1:2009 (E) 

7 

Foreword 

This document (EN 1744-1:2009) has been prepared by Technical Committee CEN/TC 154 
“Aggregates”, the secretariat of which is held by BSI. 

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 May 2010, and conflicting national standards shall be 
withdrawn at the latest by May 2010. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such 
patent rights. 

This document supersedes EN 1744-1:1998. 

This standard forms part of a series of tests for chemical properties of aggregates. Test methods for 
other properties of aggregates are covered by the following European Standards: 

EN 932 (all parts), Tests for general properties of aggregates 

EN 933 (all parts), Tests for geometrical properties of aggregates 

EN 1097 (all parts), Tests for mechanical and physical properties of aggregates 

EN 1367 (all parts), Tests for thermal and weathering properties of aggregates 

The other parts of EN 1744, Tests for chemical properties of aggregates, are: 

 Part 3: Preparation of eluates by leaching of aggregates 

 Part 4: Determination of water susceptibility of fillers for bituminous mixtures 

 Part 5: Determination of acid soluble chloride salts 

 Part 6: Determination of the influence of recycled aggregate extract on the initial setting time of 
cement 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, 
Slovakia, Slovenia, Spain, Sweden, Switzerland and the United Kingdom. 
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1 Scope 

This European Standard specifies procedures for the chemical analysis of aggregates. It specifies the 
reference procedures and, in certain cases, an alternative method which can be considered as giving 
equivalent results. 

Unless otherwise stated, the test methods specified in this standard may be used for factory production 
control, for audit tests or for type tests. 

This standard describes the reference methods used for type testing and in cases of dispute (and 
alternatives methods) for chemical analyses of aggregates. For the purpose of type testing and in cases 
of dispute only the reference method should be used. For other purposes, in particular factory 
production control, other methods may be used provided that an appropriate working relationship with 
the reference method has been established. 

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. 

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

EN 196-2:2005, Methods of testing cement — Part 2: Chemical analysis of cement 

EN 459-2, Building lime — Part 2: Test methods  

EN 932-1, Tests for general properties of aggregates — Part 1: Methods for sampling 

EN 932-2, Tests for general properties of aggregates — Part 2: Methods for reducing laboratory 
samples 

EN 932-5, Tests for general properties of aggregates — Part 5: Common equipment and calibration 

EN 932-6, Tests for general properties of aggregates — Part 6: Definitions of repeatability and 
reproducibility 

EN 933-2, Tests for geometrical properties of aggregates — Part 2: Determination of particle size 
distribution — Test sieves, nominal size of apertures 

EN 1015-4, Methods of test for mortar for masonry — Part 4: Determination of consistence of fresh 
mortar (by plunger penetration) 

EN 1015-9, Methods of test for mortar for masonry — Part 9: Determination of workable life and 
correction time of fresh mortar 

EN 1015-11, Methods of test for mortar for masonry — Part 11: Determination of flexural and 
compressive strength of hardened mortar 

EN 1097-6, Tests for mechanical and physical properties of aggregates — Part 6: Determination of 
particle density and water absorption 

ISO 384:1978, Laboratory glassware — Principles of design and construction of volumetric glassware 

ISO 385, Laboratory glassware — Burettes 
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