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National Foreword
I.S. EN 17289-3:2020 is the adopted Irish version of the European Document EN 17289-3:2020,

Characterization of bulk materials - Determination of a size-weighted fine fraction and crystalline
silica content - Part 3: Sedimentation method

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

For relationships with other publications refer to the NSAI web store.

Compliance with this document does not of itself confer immunity from legal obligations.

In line with international standards practice the decimal point is shown as a comma (,) throughout this
document.
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Caractérisation des matériaux en vrac - Détermination Charakterisierung von Schiittgiitern - Bestimmung
de la fraction fine pondérée par taille et de la teneur en einer grofdengewichteten Feinfraktion und des Anteils
silice cristalline - Partie 3 : Méthode par sédimentation an Kristallinem Quarz - Teil 3:

Sedimentationsverfahren
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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-CENELEC 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-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

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

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2020 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 17289-3:2020 E
worldwide for CEN national Members.



This is a free pa%e sarﬁ:le. Access the full version online.
1.S. EN 17289-3:202

EN 17289-3:2020 (E)

Contents Page
EUTOPEAN fOT@WOTI..c...ceieieiissssisisssssmsssssassssssssss s s sssssssssasas s e e e bR SRS AR R R AR AR AR SR RA R AR AR R R R R R AR R AR AR R AR RS 4
0000010 L1 0 5
1 Y . 1 7
2 L0 0 00 B A Q=) ) (=) 1 L 7
3 Terms and defiNitioNs ... ——————————————————————————— 7
4 Symbols and abDrevVIations ... s s 7
5 L F T 101 01 1) 1 8
6 Determination of SWFF and SWFFCS by sedimentation ... 10
6.1 Determination of sedimentation time ... ————————————— 10
6.2 Selection of sedimentation liqUid ... ————————— 10
6.3 Sample preparation, sedimentation and SWFF determination........ummsss 11
6.4 Use of a dispersant of deflocculant ... 13
6.5 Determination of the SWFF and SWFFCS of mixtures of phases with different particle

(0 1] L 13
6.6 SWEF Of INEXEUIES wevrucucsiasmsmsimssssssssssssssssssssssssssssssss s ssasssss s s ssassss st s s s s s s e asassss s ssss 13
6.7 SWFFCS of mixtures of homogeneous particles ... 13
6.8 SWFFCS of mixtures of heterogeneous particles ..........—————— 14
Annex A (normative) Separation of the SWFF by sedimentation ... 16
A1l Derivation for calculating the sedimentation parameters .........o——— 16
A2 Calculation of the SWFF after sedimentation....... s 20
Annex B (normative) Determination and isolation of the size-weighted fine fraction (SWFF)

of kaolins and Kkaolinitic clays by sedimentation ... 22
B.1 073 1) o | 22
B.2 LT o U1 22
B.3 Equipment and cONSUMADIES ... sssssssssses 22
B.4 0T (= o 1 U0 23
B.5 031 25
Annex C (normative) Other minerals which can be treated in a similar way to

kaolins/Kkaolinitic clays for SWFF and SWFFCS determination........sss 28
C1 T 5 <) 28
C.2 ANAAIUSIEE ...oceccrrnisnsisesnsasscsc s AR R AR AR SRR AR R R AR RE R E AR AR AR AR R AR AR AR RS 28
Cc.3 L 29
C.4 23 9 101 (o, 30
C.5 T (T, 30
Annex D (normative) Determination of the size-weighted fine fraction (SWFF and SWFFCS)

of Diatomaceous Earth (DE) by sedimentation ... 32
0 Tt O €< 1 V) Y . 32



This is a free pa%e sarﬁ:le. Access the full version online.
1.S. EN 17289-3:202

EN 17289-3:2020 (E)

D.2 Categories of diatomaceous Earth ... ————————————— 32
D.3 Equipment and cONSUMADIES ... sssssssssssssssssssssssssssssssssssssssssssasas 32
D 2 ' (1 ¢ T Yo 32
D.5 Determination of SWFF by sedimentation ... 33
D.6 Determination Of SWEFFCS..... s ssssssssssssssssssssssssssssssssssssssssasass 33
10 TR D5 € 1 1) ] - 33
Annex E (normative) Determination of the size-weighted fine fraction (SWFF) of feldspar
products by Sedimentation ... —————————————————————— 35
E.1 L0 (1) i | 35
E.2 L =1 0 . 35
E.3 L0000 0D 00 B 10 ) (T, 35
E.4 1 1 0 T 35
L2310 L0 a1 0] 12 40



This is a free pa%e sarﬁale. Access the full version online.
I.S. EN 17289-3:202

EN 17289-3:2020 (E)

European foreword

This document (EN 17289-3:2020) has been prepared by Technical Committee CEN/TC 137
“Assessment of workplace exposure to chemical and biological agents”, the secretariat of which is held
by DIN.

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 June 2021, and conflicting national standards shall be
withdrawn at the latest by June 2021.

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

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

A method was developed in the industrial minerals industry for the purpose of determining the “size-
weighted relevant fine fraction” within the bulk material. This document sets out the methods which
can be used to measure and calculate the fine fraction of the bulk material and the fine fraction of the
crystalline silica, in several types of bulk materials. This information provides additional information to
users for their risk assessment and to compare bulk materials. It has been used in the industry and by
institutes previously under the acronym SWeRF. EN 17289 (all parts) is based on that industrial
method and specifies the analytical methods to determine the difference between materials with coarse
quartz and fine quartz, e.g. sands versus flour.

As further activities with the material (intentional or otherwise) can change the particle size
distribution, the size-weighted fine fraction can also change. Therefore, the method reports (in terms of
the mass fraction in the bulk material in percent) both, the total crystalline silica (CS) and the estimated
size-weighted fine fraction of CS.

Conventions as specified in EN 481 can be used as input for this document. However, the output of this
document is not related to the respirable fraction at the workplace and cannot be used to replace
workplace exposure measurements.

EN 17289 (all parts) specifies two procedures that can be used to estimate the size-weighted fine
fraction (SWFF) in bulk materials. It also specifies how the SWFF, once separated, can be further
analysed to measure the content of crystalline silica (SWFFCS). The method can be used for comparing
the fine fraction in different bulk samples. EN 17289 (all parts) uses the term fine fraction to indicate
that it does not analyse airborne particles, but it evaluates the proportion of particles in a bulk material
that, based on their particle size, have a potential to be respirable if they were to become airborne.

EN 17289 (all parts) also allows for the size-weighted fine fraction of crystalline silica (SWFFCS)
particles in bulk materials to be evaluated in terms of mass fraction in percent, if the fraction separated
is subsequently analysed by a suitable method.

In a comparison of similar bulk materials, in which the particle size distribution is the only variable, the
SWEFF can provide useful information to guide material selection. For example, leaving all other factors
aside, a bulk material with a lower SWFF value can pose less of a risk in terms of potential occupational
exposure. For the actual exposure at the workplace, the handling etc. of the material, will play a major
role.

Concentrations of respirable dust, or respirable crystalline silica (RCS), in the workplace air, resulting
from processing and handling of bulk materials, will depend on a wide variety of factors and these
concentrations cannot be estimated using SWFF or SWFFCS values. SWFF and SWFFCS values are not
intended for workplace exposure assessments as they have no direct relationship with occupational
exposure.

The evaluation of bulk materials using SWFF is complementary to determining the dustiness according
to EN 15051-1 [1].

The difference between EN 17289 (all parts) and EN 15051-1 is that SWFF quantifies the fine fraction in
a bulk material while dustiness quantifies the respirable, thoracic and inhalable dust made airborne
from the bulk material after a specific activity (dustiness characterizes the material with relation to the
workplace atmosphere when working with the bulk material).
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EN 17289 Characterization of bulk materials — Determination of a size-weighted fine fraction and
crystalline silica content consists of the following parts:

— Part 1: General information and choice of test methods;

— Part 2: Calculation method;

— Part 3: Sedimentation method.

NOTE This document is intended for use by laboratory experts who are familiar with FT-IR, XRD methods,

PSD measurements and other analytical procedures. It is not the intention of this document to provide instruction
in the fundamental analytical techniques.
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1 Scope

This document specifies the determination of the size-weighted fine fraction (SWFF) and the size-
weighted fine fraction of crystalline silica (SWFFCS) in bulk materials by means of a sedimentation
method using a liquid sedimentation technique.

The purpose of this document is to allow users to evaluate bulk materials with regard to their size-
weighted fine fraction and crystalline silica content.

NOTE For preparation of the sample and determination of crystalline silica by X-ray Powder Diffractometry
(XRD) or Fourier Transform Infrared Spectroscopy (FT-IR) see EN 17289-1.

Specific methods for the evaluation of SWFF for specific bulk materials are specified in several annexes.
This document is applicable for crystalline silica containing bulk materials which have been fully
investigated and validated for the evaluation of the size-weighted fine fraction and crystalline silica.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 481, Workplace atmospheres — Size fraction definitions for measurement of airborne particles
EN 1540, Workplace exposure — Terminology

EN 17289-1, Characterization of bulk materials — Determination of a size-weighted fine fraction and
crystalline silica content — Part 1: General information and choice of test methods

EN 17289-2:2020, Characterization of bulk materials — Determination of a size-weighted fine fraction
and crystalline silica content — Part 2: Calculation method

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 1540 and EN 17289-1 apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

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

4 Symbols and abbreviations

CS crystalline silica
PSD particle size distribution
SWEFF size-weighted fine fraction

SWFFCS size-weighted fine fraction of crystalline silica
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