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National foreword

This British Standard is the English language version of EN 1097-7:1999. It is
included in a package of European Standards declared by CEN/TC 154.

The UK participation in its preparation was entrusted by Technical Committee
B/502, Aggregates, to Subcommittee B/502/6, Test methods, which has the
responsibility to:

— aid enquirers to understand the text;

— present to the responsible 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.

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

Cross-references

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

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

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

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 6, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

This British Standard, having Amendments issued since publication
been prepared under the
direction of the Sector Amd. No. Date Comments

Committee for Building and Civil
Engineering, was published under
the authority of the Standards
Committee and comes into effect
on 15 October 1999
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EUROPEAN STANDARD EN 1097-7
NORME EUROPEENNE
EUROPAISCHE NORM July 1999
ICS 91.100.15
English version

Essais pour déterminer les caractéristiques

Pyknometer method

mécaniques et physiques des granulats — Eigenschaften von Gesteinskdrnungen

Partie T: Détermination de la masse volumique

réelle du filler — Méthode au pycnometre Pyknometer-Verfahren

This European Standard was approved by CEN on 11 June 1999.

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 Central Secretariat 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 Central Secretariat 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, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and
United Kingdom.
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Comité Européen de Normalisation
Europiisches Komitee fiir Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels
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Foreword Contents

This European Standard has been prepared by Page
Technical Comnmittee CEN/TC 154, Aggregates, the ’
Secretariat of which is held by BSL

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 January 2000,
and conflicting national standards shall be withdrawn
at the latest by December 2003.

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,
Italy, Luxembourg, Netherlands, Norway, Portugal, Calculation and expression of results
Spain, Sweden, Switzerland and the United Kingdom. 10 Test report

This European Standard forms part of a series of P . . .

standards for tests for mechanical and physical Annex A (normative) Calibration of the
properties of aggregates. Test methods for other pyknometer

properties of aggregates will be covered by parts of the Annex B (normative) Procedure for the
following European Standards: determination of the density of the liquid

EN 932’ Tests fo’r general propmies Of agg/regatgs_ used to determine the partlcle density of the
EN 933, Tests for geometrical properties of aggregates. filler . . N
EN 1367, Tests for thermal and weathering properties  Annex C (informative) Precision
of aggregates. Annex D (informative) Bibliography
EN 1744, Tests for chemical properties of aggregales.

prEN 13179, Tests for filler aggregate used in

bituminous mixtures.

The other parts of EN 1097 will be:

Part 1, Determination of the resistance to wear

(micro-Deval).

Part 2, Methods for the determination of resistance to

SJragmentation.

Part 3, Determination of loose bulk density and voids.

Part 4, Determination of the voids of dry compacted

Siller.

Paxt 5, Determination of the walter content by drying

in a ventilated oven.

Part 6, Determination of particle density and water

absorption.

Part 8, Determination of the polished stone value.

Part 9, Method for the determination of the resistance

to wear by abrasion from studded tyres: Nordic test.

Part 10, Water suction height.

Foreword

Scope

Normative references
Terms and definitions
Principle

Materials

Apparatus

Preparation of test portion
Procedure
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1 Scope
This European Standard specifies the procedure for

determining the particle density of filler by means of a
pyknometer.

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.

EN 932-2, Tests for general properties of aggregates —
Part 2: Methods for reducing labovatory samples.
prEN 932-5, Tests for general properties of

aggregates — Part 5: Common equipment and
calibration.

prEN 10974, Tests for mecharnical and physical
properties of aggregates — Part 4: Determination of
the voids of dry compacted filler.

1SO 3507:1976, Pyknometers.

3 Terms and definitions

For the purposes of this standard, the following terms
and definitions apply:

3.1

laboratory sample

reduced sample derived from a bulk sample for
laboratory testing

3.2

test portion

sample used as a whole in a single test

3.3

test specimen

sample used in a single determination when a test
method requires more than one determination of a
property

3.4

constant mass

successive weighings after drying at least 1 h apart not
differing by more than 0,1 %

NOTE In many cases constant mass can be achieved after a test
portion has been dried for a pre-determined period in a specified
oven (see 6.6) at (110 5) °C. Test laboratories can determine the
time required to achieve constant mass for specific types and
sizes of sample dependent upon the drying capacity of the oven
used.

© BSI 10-1999
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35
particle density of filler

mass per volume unit of filler excluding any trapped
air

3.6
filler aggregate
aggregate, most of which passes a 0,063 mm sieve,

which can be added to construction materials to
provide certain properties

4 Principle

The pyknometer method is a well known method for
determining the volume of irregularly formed samples,
e.g., aggregate. When the mass of the sample is known,
the density can be calculated.

The principle is based on the replacement of a certain
amount of liquid of known density with the test
portion. A pyknometer with known volume, containing
the test portion, is topped up with the liquid. The
volume of this liquid is calculated by dividing the mass
of the liquid added by the liquid density. The volume of
the test portion is then calculated by subtraction of
this volume from the pyknometer volume.

5 Materials

5.1 Suitable liguid, in which the filler does not
dissolve and with which the filler does not react.
NOTE Water, denatured ethanol, redistilled kerosene or toluene
have been found to be suitable for different types of filler.

6.2 Demineralized water, boiled and cooled, for
calibration (see annex A).

5.8 Acetone, for calibration (see annex A).

6 Apparatus

6.1 All apparatus, unless otherwise stated, shall
conform to the general requirements of prEN 932-5.

6.2 Pyknometer, of nominal capacity 50 ml,
conforming to ISO 3507. The stopper shall be concave
at the underside, and shall include a thick-walled
capillary (riser pipe) whose top has been ground to a
level surface.

NOTE The pyknometer can be fitted with a thermometer.

6.3 Water bath, capable of being maintained

at (25,01 0,1) °C.

6.4 Balance, accurate to the nearest 0,001 g for the
determination.

6.5 Balance, accurate to the nearest 0,0001 g for
calibration (see annex A).

6.6 Drying oven, thermostatically controlled to
maintain a temperature of (110 £ 5) °C.
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6.7 Desiccator, filled with an appropriate amount of
desiccant.

6.8 Vacuum desiccator.

6.9 Vacuum pump, capable of achieving a residual
pressure of (3,0 £ 0,3) kPa.

6.10 Spatula.

6.11 Test sieve, 0,125 mm and suitable receiver,

7 Preparation of test portion

Reduce the size of the laboratory sample in
accordance with EN 932-2, The test portion before
drying shall have a minimum mass of 50 g,

Dry the test portion at (110 £5) °C to constant mass
and leave it to cool down in the desiccator (see 6.7)
for at least 90 min. Check the test portion for the
presence of lamps and, if present, pulverize them
carefully with the spatula and mix the pulverized
luraps.

Dry sieve the filler using the 0,125 mm sieve. Retain all
the particles which pass the sieve.

8 Procedure

Carry out the determination of density using three
separate test specimens, using a calibrated pylkmometer
or pyknometers (see annex A) and a liquid of a known
density (see annex B). Carry out all weighing with an
accuracy of 0,001 g.

Proceed as follows for each of the three
determinations.

Weigh the clean and dry pyknometer with stopper
{my). Fill the pyknometer with (10 % 1) g of filler taken
from the test portion and weigh it again (m). Add
sufficient liquid to completely submerge the test
specimen.

Put the stopper in the pyknometer, place the
pyknometer in the vacuum desiccator and evacuate it
with the vacuum pump in approximately 5 min to
(3,01 0,3) kPa. Leave the pyknometer for 30 min in the
vacuum desiccator at (3,0 £ 0,3) kPa.

After restoring the air pressure in the desiccator, take
the pyknometer out and fill it with liquid. Place the
pyknometer without stopper in the water bath at
(25,02 0,1) °C so that the top protrudes between 2 mm
to 3 mm above the water level in the bath. After

60 min, put the stopper in the pyknometer causing an
amount of liquid to come out of the capillary.

Dry the top of the capillary and remove the
pyknometer from the water bath. Quickly cool the
pyknometer in cold (running) water, to prevent liquid
expanding out of the capillary due to warm handling.
Carefully dry the outside and weigh the pyknometer
filled with test specimen and liquid (ms).
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9 Calculation and expression of results

Calculate the particle density of the filler, in
megagrams per cubic metre, in accordance with the
following equation:
my1 — Ny
V- mo — M|
P

pr=

where:

mg is the mass of the empty pyknometer with
stopper, in grams;

m; is the mass of the pyknometer with the filler
test portion, in grams;

mo is the mass of the pyknometer with the filler
test portion, topped up with liquid (see 5.1), in
grams;

V  is the volume of the pyknometer, in millilitres
(see annex A);

p is the density of liquid at 25 °C, in megagrams
per cubic metre (see annex B);

pr  is the particle density of the filler at 25 °C, in
megagrams per cubic metre,

Calculate the particle density of the filler as the mean
of the three determinations, and round off to the
nearest 0,01 Mg/m3,

NOTE A stateraent on the precision of this test is given in
annex C.

10 Test report

10.1 Required data
The test report shall include the following information:
a) the particle density py of the filler;
b) reference to this European Standard,
¢) the brand name or type/source of the filler;,
d) name and location of the sample source;

e) the liquid used for the determination and its
density p; (see annex B);

f) the date of the determination.

10.2 Optional data

The test report can include the following information:
a) a description of the material;
b) a description of the sampling procedure;

¢) the weighing data and the densities from the three
individual determinations.

© BSI 10-1999
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Annex A (normative)
Calibration of the pyknometer

A.1 General

The pyknometer (see 6.2) shall be calibrated by
determining its volume.

A.2 Procedure

A.2.1 Clean the pyknometer by thoroughly rinsing it
several times with acetone (see 65.3) and dry it.

A.2.2 Weigh the pyknometer together with the
stopper (). Carry out both weighings with an
accuracy of 0,0001 g.

A.2.3 Fill the pyknometer with demineralized water
(see 5.2).

A.2.4 Place the pyknometer (without stopper) in the
water bath at (25,0 %0,1) °C, so that the top protrudes
between 2 mm and 3 mm above the water level in the
bath.

A.2.5 After 60 min, place the stopper on the
pyknometer, causing an amount of water to come out

of the capillary.

A.2.6 Dry the top of the capillary and remove the
pyknometer from the water bath.

A.2.7 Quickly cool the pyknometer in cold (running)
water, to prevent demineralized water expanding out of
the capillary due to warm handling.

A.2.8 Carefully dry the outside and weigh the
pyknometer filled with water (m3).

A.2.9 Calculate the volume of the pyknometer, in
millilitres, in accordance with the following equation:
_mg —my

T Pw

where:

Vv

V  is the volume of the pyknometer, in millilitres;
myq is the mass of the empty pyknometer with
stopper, in grams;

is the mass of the pyknometer, filled with water,
in grams;

is the density of water at 25 °C, in megagrams
per cubic metre (= 0,99707).

m3

Pw

Report the result to the nearest 0,01 ml.

© BSI 10-1999
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Annex B (normative)

Procedure for the determination of the
density of the liquid used to determine
the particle density of the filler

B.1 General

The pyknometer (see 6.2) shall be calibrated by
determining its volume,

B.2 Procedure

B.2.1 Clean the pyknometer by thoroughly rinsing it
several times with acetone (see 5.3) and dry it.

B.2.2 Weigh the pyknometer together with the
stopper (mg). Carry out both weighings with an
accuracy of 0,0001 g.

B.2.3 Fill the pyknometer with a suitable liquid
(see 5.1).

B.2.4 Place the pyknometer (without stopper) in the
liquid bath at (25,0£0,1) °C, so that the top protrudes
between 2 mm and 3 mm above the liquid level in the
bath.

B.2.5 After 60 min, place the stopper on the
pyknometer, causing an amount of liquid to come out
of the capillary.

B.2.6 Dry the top of the capillary and remove the
pyknometer from the liquid bath.

B.2.7 Quickly cool the pyknometer in cold (running)
water, to prevent liquid expanding out of the capillary
due to warm handling.

B.2.8 Carefully dry the outside and weigh the
pyknometer filled with liquid (my).

B.2.9 Calculate the density of the liquid, in
megagrams per cubic metre, in accordance with the
following equation:

My — m
pz=~—4—V-QMg/m3

where:

p s the density of liquid at 25 °C, in megagrams
per cubic metre;

is the mass of the empty pyknometer with
stopper, in grams;

is the mass of the pyknometer, filled with liquid,
m grams;

V'  is the volume of the pyknometer, in millilitres.

my

my

Report the result to the nearest 0,001 Mg/m?.
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Annex C (informative) Annex D (informative)

Precision Bibliography

Repeatability » and reproducibility R have been BS 812, Testing aggregates — Part 2:1995 Methods for
determined by a proficiency scheme of testing, started  the determination of density.

in 1978, involving Dutch laboratories working in TP Min — StB, Teil 3.2.3, Dichie von Fiiller
co-operation with the Netherlands State Road (Ausgabe 1982).

Laboratory, as follows: DIN 52 102, Priifung von Naturstein ung

- _ g Gesteinskornungen — Bestimvmung von Dichie,
Rep eatabl.hty. " =006 Mg/m3 Trockenrohdichte, Dichtigkeitsgrad und
Reproducibility (R) = 0,07 Mg/m Gesamtporositit (August 1988).

. Ontw. NEN 3979, Vulstoffen voor bitumineuze
NOTE The precision of the test can be affected by the type of ? & ) X
filler and the choice of liquid. mengsels; Bepaling van de dichtheid;
‘pyknometer-methode (maart 1992).
[Fillers for bituminous mixtures; Determination of
the density; Pyknometer method (March 1992)].

P18-558, Granulats — Détermination de la masse
volumique absolue des fines (Décembre 1990).
[Aggregates — Determination of the absolute density
of fines (December 1990)].

FAS Metod 258-90, Stenmaterial — Bestimmning av
korndensitet hos ra filler.
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BSI — British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.

Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.

Fax: 020 8996 7(48.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means - electronic,
photocopying, recording or otherwise — without prior written permission from BSIL

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.
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