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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 238, Solid biofuels, Working Group WG 4,
Physical and Mechanical Test Methods.
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Introduction

Particle density is a fuel parameter of pellets and briquettes which is often considered when describing
the degree of compaction of the raw material used. Particle density can be highly specific for the
respective type or species of biomass, and thus it also characterizes the material’s general ability
to be compacted. High particle density is often associated with high resistance to abrasion or low
susceptibility towards fracturing during handling and storage. A high particle density also generally
leads to reduced storage volume demands and to lower filling levels in combustion chambers at constant
fuel mass flow. Particle density can also affect the heat transfer rate within the fuel and thus it can have
an impact on fuel ignition and on the dynamics of gasification.

Apart from the buoyancy method which is described in this standard as reference method, larger
particles (briquettes) are sometimes easier tested by simple stereometric means. For internal
laboratory practices such a procedure is also presented in the informative annex. For small particles
(pellets) this procedure is not suggested.

© ISO 2015 - All rights reserved v
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Solid biofuels — Determination of particle density of
pellets and briquettes

1 Scope

This standard describes the method for determining the particle density of compressed fuels such as
pellets or briquettes. Particle density is not an absolute value and conditions for its determination have
to be standardized to enable comparative determinations to be made.

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.

[SO 16559, Solid biofuels — Terminology, definitions and descriptions
[SO CD 18135, Solid biofuels — Sampling
ISO CD 14780, Solid biofuels — Sample preparation

ISO 18134-1, Solid biofuels — Determination of moisture content — Oven dry method — Part 1: Total
moisture — Reference method

ISO 18134-2, Solid biofuels — Determination of moisture content — Oven dry method — Part 2: Total
moisture — Simplified procedure

3 Terms and definitions
For the purpose of this document, the terms and definitions given in ISO 16559 apply.

31
test sample
laboratory sample after an appropriate preparation made by the laboratory

3.2
test portion
sub-sample either of a laboratory sample or a test sample (3.1)

4 Principle

Both mass and volume of an individual particle or a group of particles are determined. The volume is
measured by determining the buoyancy in a liquid. This procedure follows the physical principle that
the buoyancy of a body is equal to the weight of the displaced volume of a liquid. The apparent loss in
weight between a measurement in air and a subsequent measurement in liquid marks its buoyancy. The
volume of the test portion body is calculated via the density of the applied liquid.

NOTE The particle density of briquettes could also be estimated by stereometric means (see informative
Annex A).

5 Reagents

5.1 Water with low content of ions (e.g. drinking water quality) in a temperature range of 10 to 30°C.

© IS0 2015 - All rights reserved 1
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52 A detergent named 0-[4-(1,1,3,3-Tetramethylbutyl)-phenyl]-deca(oxyethylen),
Octylphenoldecaethylen-glycolether, Polyethylenglycol-mono-[p-(1,1,3,3-tetramethylbutyl)-phenyl]-ether.

NOTE The exclusive use of this specific detergent with given characteristics allows to apply a fixed value for
the density of the liquid (mixture with water) and ensures constant properties as wetting agent. The detergent is
traded for example under the name Triton® X-100. The density at +20°Cis 1,07 g/ml.

5.3 Paraffin with a melting point of +52 to +54°C.

6 Apparatus

6.1 General apparatus requirements

A thermometer capable of reading to the nearest 1°C.
6.2 Apparatus for pellet testing

6.2.1 A balance, having sufficient accuracy to determine the weight to the nearest 0,001 g. Due to
the high sensitivity of the balance the test rig shall be placed into a wind protection cabinet to allow
undisturbed and immediate reading of the displayed values.

6.2.2 A transparent beaker glass of about 200 ml filling volume.

6.2.3 A density determination rig placed on a balance. The rig consists of a bridge, which overstretches
the weighing plate of the balance in order to prevent the balance from being loaded. The bridge is capable
of carrying the beaker glass (6.2.2). Through a supporting frame with suspension rods a weighing dish
(“submergence dish”) is hung into the beaker glass (Figure 1), which is filled with liquid. The dish shall
be able to accommodate at least four pellets at once. Both, the supporting frame and the submergence
dish are directly loaded on the balance plate. The submergence apparatus (the dish and the suspension)
can be removed for being loaded with pellets. Through the dish suspension the submergence depth is
always kept constant. The bottom of the submergence dish is perforated by openings, which are smaller
in diameter than the diameter of the pellets. This perforation allows the liquid to fill the dish from
underneath when it is submerged. If test portion material of low density shall be applied (below 1,0
g/cm3) a modified suspension having an inverted submergence dish is required; this is to force the pellets
underneath the liquid surface and prevent them from floating atop of the liquid. For the determination of
the mass in air it is useful to use a combined test rig where an additional upper weighing dish is fixed to
the suspension (Figure 1).
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