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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 proced

lrawn to the possibility that some of the elements of this document may)be the subj
4. ISO shall not be held responsible for identifying any or all such patenbrights. Det

on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngme used in this document is information given for the convéniéence of users and do
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific term
expressions |related to conformity assessment, as well as infermation about ISO's adheren
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT
www.iso.org/iso/foreword.html.

This documgnt was prepared by Technical CommitteelSO/TC 238, Solid biofuels, in collaboratior
the Europealp Committee for Standardization (CEN).Technical Committee CEN/TC 335, Solid biofu
accordance With the Agreement on technical cooperation between ISO and CEN (Vienna Agreeme

Any feedback or questions on this document should be directed to the user’s national standards b
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document specifies a method for manual determination of the fines content in pellets. The fines
content is defined as the percentage in mass of material below 3,15 mm in size (measured with a round
hole perforated metal plate sieve according to ISO 3310-2). The fines content is an important parameter
since excessive amounts of fines in consignments of pellets can cause problems either in transportation
systems or during combustion, or both. It also can cause health problems if the dust is inhaled and
it increases the risk of dust explosions. Many of these problems are connected to the tendency of
stratification of fines caused by any movement of the pellets.

Annex A describes a procedure for determining the amount of coarse ellet fines
(3,15jmm < CPF < 5,6 mm). The determination of the amounts of smaller fines particles, foiff example the
fractipns < 1 mm and < 0,5 mm, is given in Annex B.

NOTE|1  The upper limit of 5,6 mm for CPF was chosen because a sieve with an apertute,diametgr of 5,6 mm is
the standard commercial sieve with the next-smallest aperture diameter after 6 mm;which corrgsponds to the
diamgter of the standard pellet size. When conducting the procedure for CPF as outlifted in Annex A, additional
CPF afe created as a result of the sieving procedure. Test results are therefofe)indicative and|best used for
compgdrative purposes rather than treated as CPF originally present in the saniple.

NOTEf2  This document will replace ISO 18846.

© IS0 2023 - All rights reserved v
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Solid biofuels — Determination of fines content in pellets

1 S

cope

This document specifies a method for determining the amount of material passing through a sieve with
3,15-mm-diameter round holes. It is intended for use in all applications (e.g. laboratories, production

sites,

field locations) where the measurement of fines is required.
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round holes and which are retained on a sieve with 3,15-mm-diameter round holes (see ISO 3310-2).

4 Principle

A test portion is subjected to manual screening by means of a sieve with 3,15-mm-diameter round
holes while utilizing specific test conditions (e.g. a template is used to guide the movement of the sieve,
rotational speed is specified, the number of rotations is dependent on the nature of the material being
tested) and the mass of the material passing through the sieve is determined as a mass percentage of
the total mass of the test portion.

© IS0 2023 - All rights reserved


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=ed2acd76a415e2304fb653176920bf7e

ISO 5370:2023(E)

5 Apparatus

5.1 Sieve template, as illustrated in Figure 1, consisting of a (14 + 2) mm-thick wooden board with a
hole cut in the centre to receive the sieve with collecting pan, all mounted on a base panel with the same
size dimensions. The sieve template is for guiding the sieve during the screening process to ensure
consistent motion of the sieve. The inner circle should have a smooth surface to enable smooth circular
movements of the sieve with the collecting pan within the template. The template diameter is based on
a factor of 1,4 multiplied by the sieve diameter.

The diameter of the sieve and the template, the target size of the sub-portion used for a single screening
operation and the rotational speed are given in Table 1.

Table 1 4 Diameter of sieve and the template, size of the sub-portion and rotational spejed

. Mass of sub-portion for a single .
Sidve diameter Inner diame- sieving procedure Approx1mate rota-
ter of template tional speed
mm Recommended Range
mm r/min
8 g
400 Recommended 560 500 300 to600 80
sieve diameter
300 Alternative sieve 420 280 170 to 340 95
450 diameters 630 630 380 to 760 77

The templatg¢ shall be secured to the workplace (table) by, for example, clamps.

o
o
o
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o
o
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a) Top.view b) Cross-section

Key
template,|with a weoden base

sieve

collecting pan

o o w >

workplace, table

Figure 1 — Sieving apparatus with template

To facilitate operation, a lubricant may be used to improve the sliding properties of the collection pan in
the template, such as graphite powder or silicon lubricant. Additionally, roller tables may be used.

5.2 Circular sieve with 3,15-mm-diameter round holes, and aperture geometry in accordance
with ISO 3310-2. A sieve with a diameter of 400 mm is recommended. Other sieve diameters within
the range of 300 mm to 450 mm may be used, but it is important to make sure the sieving criteria is
adjusted for the specific sieve to be used (see Table 1). The frame of the sieve shall have a height which
allows for free movement of the sample without losing material during the sieving process.
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5.3 Sieve with 5,6-mm-diameter round holes. If coarse pellet fines (3,15 mm < CPF < 5,6 mm) are
determined in accordance with Annex A, the circular sieve shall have round holes with a diameter of
5,6 mm and aperture geometry in accordance with ISO 3310-2. All other requirements are given in 5.2.

5.4 Sieves, with metal wire cloth having aperture sizes smaller than 3,15 mm. If fines fractions
smaller than 3,15 mm, for example < 1 mm or < 0,5 mm, are determined in accordance with Annex B,
the circular or rectangle sieves shall have an aperture geometry in accordance with ISO 3310-1 and
shall have a minimum effective sieve area of 250 cm?2.

5.5 Collecting pan, for collection of material passing through the sieve, with the same diameter as

the si

oVe

5.6
also

5.7

Weighing container(s), of adequate size for weighing of the fractions. The colléct
e used as a weighing container.

Balance, with suitable capacity to weigh the total mass of the sample plis any cont

hold the sample, capable of reading to the nearest 0,1 g.
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6.2

Metronome or stopwatch, for confirmation of the rotational speed when performin
dure.

Use of a simple metronome, such as a mobile phone appyhas been shown to be a convenig
control.

ample preparation

Sample size reduction

hboratory sample used for the detexinination of the fines content shall be obtained i

ding the tendency for stratification of the fines in a consignment of pellets. For
quantity of pellets in a bagishall be taken as the laboratory sample. Due to the speci
sary regarding samplingfer fines determination, the combined (raw) sample can end {
The combined sample may be divided into one or more smaller test portions using
pds of subdivision@s-outlined in ISO 14780 (e.g. a riffle box). For the test portion
mination of fines’content, the minimum mass given in 6.2 shall be considered.

In bulk Hahdling of large volumes of pellets there is often a risk of stratification of mater]

here is also¢the risk of incremental variations of fines in volumes of pellets due to batch-y
b transportation by rail carriages, trucks and ocean-going vessels.

Size of the test portion

ing pan may

hiner used to

g the sieving

nt method for

h accordance

[SO 18135 or ISO 21945. The sdmpling strategy shall be such that special provisions are taken

example, the
al provisions
ip being very
appropriate
used for the

ials in storage
Vise operation

The size of the test portion shall be selected in relation to pellet diameter as given in Table 2.

Table 2 — Minimum mass of test portion depending on the pellet diameter

Minimum size of a test
portion
mm ke

Pellet diameter

6to8
> 8 (up to 25)

© IS0 2023 - All rights reserved
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7 Procedure

7.1 Preparing of the sieving equipment

The template shall be placed on a table or work bench as shown in Figure 1. It shall be fixed, for example
with clamps, to ensure regular circular movements of the combination of sieve and collecting pan.

The sieve is placed on top of the collecting pan and together they are placed inside the template against
the edge.

This sieving procedure is based on the use of a 400-mm-diameter sieve and a template of 560 mm inner

diameter. Whe

7.2 Sieving
Weigh the tept portion to the nearest 0,1 g and record the mass.

Place a first qub-portion on the sieve. The target mass of the sub-portion is 500 g but it is also permitted
to use a mags within the range given in Table 1. If a sieve with another diametér is being usef, see
Table 1 for the size of sub-portions.

Sieve the subl-portion using circular rotations within the template at a rate0f approximately 80 rotations
per minute (f/min). At this speed (10 *+ %) rotations will take approximateély 7,5 s and (20 £ %) rotations
will take approximately 15 s. Technicians performing the test procedure the first time should §djust
their rotatiophal speed in pre-tests using a stopwatch or a metronome. Rotational speed can also be
checked from time to time using the stopwatch or the metronemme. For other sieve sizes, an appropriate
rotational spleed shall be used; values for sieves with a diameter of 300 mm and of 450 mm are giyen in
Table 1. In al] cases, the rotational speed should be sufficient to maintain most of the pellets in mption.
Sieve rotatiops can be either clockwise or anticlockwisé;

Empirical dafa for the sieving speed using sieves with a diameter of 400 mm and of 300 mm are|given
in Annex D.

The total number of rotations will depend‘on the nature of the material being sieved and is giyen in
Table 3. The humber of rotations will remain the same regardless of the sieve diameter being usedl.

Table 3 —Number of rotations for sieving procedure

Pellets to be sieved Number of rotations
Pellets madefor residential or commercial use where
compliancelimits for fines content is 1,0 % in mass 10 £+ Y%
orless

Pelletsunade for commercial or industrial use where

+ 1
compliance limits for fines content is > 1 % in mass 20 £ %

After completing the sieving of the sub-portion, transfer the coarse material retained on the sieve
to another container. The fines fraction can be left inside the collecting pan or, if desired, can be
transferred to a weighing container. Place the sieve back on the collecting pan, place both the collecting
pan and the sieve back into the template against the edge and place the next sub-portion on the sieve.
Repeat this sieving process until all sub-portions have been screened for fines.

Once the whole test-portion has been sieved, weigh the cumulated fines fraction (either in the tared
weighed collecting pan or in a separate weighing container) to the nearest 0,1 g. For quality control,
also weigh the cumulated coarse material that was retained on the sieve.

NOTE1l The maximum mass of 600 g of a sub-portion allows the subsequent use of the sub-portion for the
determination of durability according to ISO 17831-1.

4 © IS0 2023 - All rights reserved
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Sieving of pellets with low durability leads to formation of fines due to abrasion during sieving. The

tendency of an over-estimation of the fines content increases with decreasing mechanical durability of the

pellets.

8 Calculations

8.1 Proportion of fines

Calculate the percentage in mass of fines by dividing the mass of the cumulated fines fraction by the

mass of the test portion used for the sieving procedure and multiply by 100.

The rgsult shall be given to the nearest 0,1 % in mass for reporting.

8.2 [Quality control

Calcujate the difference between the mass of the test portion and the total mdss of the cur
fractipn and the cumulated coarse material that was retained on the sieye,and express t
in perf cent of the mass of the test portion. If the difference is larger than’2,% in mass, the ¢
deviafion shall be investigated and the determination shall be repeatedwith a new test p
differfence after repeated determination still exceeds 2 % of the mass’of the test portion, t
test portion and the difference in percentage mass shall be reported together with the fin|
per 8J1.

If thelamount of CPF is determined according to Annex A from the sample used in 7.2, the
cumullated CPF and the mass of cumulated coarse material that was retained on the sieve ¥
diamé¢ter round holes can be calculated as a sum ‘and used instead of cumulated cog
retainned on the sieve during the initial screening.

erformance characteristics

The gchievable performance of the niethod is given in Annex C, showing the results ob
interpational laboratory comparison, study carried out on two industrial samples of 6-1
pellets with different amounts ofiadded fines and different mechanical durability.

Additjional information about.the recovery of fines, CPF and fines smaller than 3,15 mm ¢
mber of rotational movements are given in Annex D.
est report

st repord shall include at least the following information:

a) the identification of the laboratory performing the test and the date of the test;

b)

c) areference to this document, i.e. ISO 5370:2023;

d) the mass of the test portion (as per 7.2);

e) theresult of the test on an as-received basis as indicated in 8.1;

f) the difference between the mass of the test portion and the total mass of all fractions,
the mass of the test portion if the difference exceeds a mass fraction of 2 %j;

g) any unusual features noted during the determination, which can affect the result;

h) any deviation from this document, or operations regarded as optional.

© IS0 2023 - All rights reserved
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Annex A
(informative)

Determination of coarse pellet fines (CPF)

A.1 Procedure for the determination of CPF

When the an

using the principles outlined in this document with a sieve with 5,6-mm-diameter round holes h
beometry in accordance with ISO 3310-2. A 400-mm-diameter test sieve is recemme

an aperture
Other sieve 3
sieving crite
template siz
that can be

alysis of coarse pellet fines (3,15 mm < CPF < 5,6 mm) is desired the pellets are-scp

izes with a minimum diameter of 300 mm may be use but it is important t@ make su

[ia is adjusted for the specific sieve size used as referenced in this document. For ex3
e and rotational speed need to be adjusted as well as the maximumamount of m3
laced on the sieve. It should be noted that sieving pellets in this fashion causes signifficant

bened
aving
nded.
re the
mple,
terial

amounts of pew fines and CPF to be created. It is therefore important to néte‘that the determination

of CPF need;
considered i
present in th
the fines det

3,15 mm
collecting
5,6 mm si

P sample. The determination of the amount of CPF shouldbe conducted in conjunctio
brmination using the following procedure (see also Figure A.1).

/////////// ,,,

,//// /////// ///

bieve
pan; fines.< 3,15 mm

eve

collecting

pan; coarse pellet fines (3,15 mm < CPF < 5,6 mm)

to be conducted after the fines content has been determined’ and that test results are
hdicative and best used for comparative purposes ratherthan treated as CPF origfinally

with

oo A W N R

determini

determination of fractions < 3,15 mm

ng CPF

Figure A.1 — Sieving scheme for the determination of CPF

Upon completion of sieving the test portion for fines, the material retained on the sieve with 3,15-mm-
diameter round holes can be further screened using the sieve with 5,6-mm-diameter round holes.
This can be done by sieving the cumulated coarse fraction incrementally in the same fashion as when
screening on the sieve with 3,15-mm-diameter round holes or by screening each of the sub-portions
immediately after it has been screened with the sieve with 3,15-mm-diameter round holes. Sieving
the cumulated coarse fraction will be necessary if only one collection pan is available. In such cases
it should be noted that every transfer of pellets should be performed with great care. Unnecessary

movement of

6

the pellets can lead to increased amounts of fines and CPF.
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For each screening, mount the sieve with 5,6-mm-diameter round holes on a collecting pan. Place the
sieve with the collecting pan inside the template against the edge and then add a sub-portion to the
sieve.

Screen the sub-portion using (10 * %) circular rotations within the template at a rate of approximately
80 r/min. At this rate, screening should be complete within approximately 7,5 s. The rotational
speed should be sufficient to maintain most of the pellets in motion. For the determination of CPF,
(10 = %) rotations are used for all samples independent of the amount of fines.

After completing the sieving of the sub-portion, transfer the pellets retained on the sieve to another
container. The CPF can be left inside the collecting pan or, if desired, can be transferred to a weighing
contajner. Repeat the sieving process until all sub-portions have been screened

Once pll sub-portions have been sieved, weigh the cumulated CPF (either in the tared weighed collecting
pan or in a separate weighing container) to the nearest 0,1 g. For quality control (8.2), also weigh the
cumullated remaining pellets (= 5,6 mm) after sieving to the nearest 0,1 g.

A.2 |Calculation of the proportion of CPF

Calcujate the percentage in mass of CPF by dividing the mass of the ¢umulated CPF by the¢ mass of the
test portion used for the sieving procedure (7.2) and multiply by 100:

A.3 |Quality control

Calcujate the difference between the mass of the test porition and the sum of total mass of the cumulated
fines fraction, the cumulated coarse fines fraction and the cumulated coarse material refained on the
sieve with 5,6-mm-diameter round holes and express the difference in per cent of the majss of the test
portign. If the difference is larger than 2 % in mass, the causes for the deviation shall be|investigated
and the determination shall be repeated. If the difference after repeated determination (still exceeds
2 % of the mass of the test portion, the deviation in percentage mass fraction from the testjportion shall
be reported together with the CPF content!

A.4 |Performance data for'determination of fractioned pellet

Withiln the research project<Development and validation of a reference method to determine the amount
of fines in quantities of pelets”, conducted at the University of Applied Sciences and Aints Gottingen
(HAWK), the recoveryof.iamounts of CPF in different types and origins of pellets were det¢rmined. The
tests were carried gutusing three samples: wood pellets of class Al according to ISO 17225-2 with a
mechpnical durability of 98,7 %, straw pellets with a mechanical durability of 97,4 % and sunflower
husk pellets withfa durability of 95,9 %.

Test Jamples-were prepared by sieving an amount of pellets (10 rotations) with a sieve wfth 3,15-mm-

diaméter. round holes. Defined amounts of different pellet fines fractions (< 0,5 mm; 0,5 mm to 1,0 mm;

1 0 m! o210 s 2 10 vy + A B £ v vasnra addad 0 ognt camanlac vzaath dafinad nnmpnonions as given
, s mw eswith-defined compositi

T CO—O; T O T, O, T O it tO—05;0 1Tty CIreTOutattTo gt ToatpT

in Table A.1, Table A.2 and Table A.3.

The composition of fines was as follows:

< 0,5 mm 25 % in mass
>0,5mm < 1,0 mm 35 % in mass
21,0 mm < 3,15 mm 30 % in mass
> 3,15 mm < 5,6 mm 10 % in mass

©1S0 2023 - All rights reserved 7
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The sieved pellets comprised a small amount of CPF, which was not quantified. The added fines were
produced from the pellets to be tested by disintegration with water, drying and sieving the material
with the appropriate sieves.

Sieving with a total of 80 circular movements was performed in intervals of 10 circular movements
each. After each interval, the CPF content was weighed and the test was continued with the same
sample. The recovery of the CPF fraction was calculated in relation to the amount of coarse fines added.
All data are mean values from three replications.

Table A.1 — Recovery of coarse pellet fines (CPF) from wood pellet (A1, DU 98,7 %)?

Sample
AL CPFP
composition
Type of .
pellets (Pelle-ts; No. of rotations
added fines;
added CPF) 10 20 30 40 50 60 70 80
Mean CPF (g) | 3,58 | 4,28 | 4,57 | 4,81 | 5,02 | ;20 | 5,27 | |530
45 Zg(g'g;%); RSDe (g) 191 | 2,13 | 2,16 | 2,30 | 2,28\1)2,33 | 2,43 | |2,40
0,5g(0,1 %) Recovery of
CPFd (%) 717 856 915 962 | 1003 (1041|1053 |1061
Mean CPF (g) | 4,77 | 5,64 | 595 | 622\| 6,50 | 6,57 | 6,65 | |6,75
475 g;
22,5 g (4,5 %); RSD¢ (g) 2,36 | 292 | 3,16 | 3,18 | 3,43 | 3,46 | 3,49 | [3,52
2,5g (0,5 %) Recovery of
Wood CPFd (%) 191 226 238 249 260 263 266 270
Pegfts' Mean CPF (g) | 6,80 | 7,15 %728 | 742 | 758 | 768 | 767 | |778
DU 98,’7 % 900 Z()((l]ég’() %); RSDe (g) 093 | . 1,65 | 1,02 | 1,19 | 1,18 | 1,20 | 1,13 | [1,08
10,0 g (2,0 %) Recovery of
CPFd (%) 68,0~ 71,5 | 72,8 | 74,2 | 75,8 | 76,8 | 76,7 | |77,8
500 g; Mean CPF (g) { %70 | 5,75 | 6,21 | 649 | 6,68 | 6,80 | 6,89 | |7,04
0g;
Ogg RSDe (g) 2,10 | 2,37 | 2,60 | 2,60 | 2,57 | 2,71 | 2,77 | |2,77
500 g; Mean CPE'(g) | 0,66 | 0,82 | 0,85 | 091 | 1,06 | 1,06 | 1,10 | |1,15
0g;
Ogg RSD¢ (g) 0,08 1| 018 | 0,13 | 0,13 | 0,17 | 0,13 | 0,12 | (0,14
a2 Diameter ¢f sieve: 400 mm; size oftemplate (inner diameter): 560 mm; total sample mass: 500 g.
b After sepafration of the fines (<“3,15 mm) according to the standard procedure (see 7.2) the pellets were sieved with a
sieve with 5,6-mm-diameter rofind holes in intervals of (10 + %4) rotations as described in this annex.
¢ Relative sfandard deviatien.
d  Recovery ¢f the amount of added CPF.
NOTE DU = njechanical durability.
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Table A.2 — Recovery of coarse pellet fines (CPF) from straw pellet (DU 97,4 %)?

Sample

€ CPFb
Type of composition
pellets (Pellets; No. of rotations
added fines;
added CPF) 10 20 30 40 50 60 70 80
Mean CPF (g) | 1,57 | 1,60 | 1,65 | 1,68 | 1,71 | 1,80 | 1,83 | 1,82
495 g;
458 (09 %) RSDC (g) 071 | 072 | 074 | 0,72 | 0,77 | 0,78 | 0,75 | 0,78
0,5g(0,1 %) Recovery of
A 315 | 321 | 329 | 335 | 341 | 359 | 366 | 364
Mean CPF (g) | 2,61 | 2,76 | 2,85 | 2,89 | 2,96 | 3,017h(3,02 | 3,04
475 g;
2258 (45 %) RSDC (g) 143 | 1,43 | 1,48 | 1,46 | 1,51 | 15297| [1,51 | 1,50
2,58 (0,5 %) Recoveryof | 104 | 110 | 114 | 116 | 118 P 120 ||121 | 121
Straw CPE (%)
pellets, Mean CPF (g) | 7,50 | 758 | 762 | 765 | ‘767 | 775 ||782 | 786
DU 97,4 % 400 g;
° 1 90,0180 %) RSDC (g) 1,02 | 1,04 | 1,04 | 1,06~ 1,06 | 1,06 |[1,04 | 1,07
10,0 g (2,0 %) Recovery of
CPERi (9 | 750 | 758 | 762 (765 | 767 | 775 ||782 | 786
500 g; Mean CPF (g) | 1,79 | 1,88 | 201" | 2,11 | 217 | 219 ||2,31 | 2,37
0g;
Ogg RSDC (g) 1,58 | 1,683 1,65 | 1,58 | 1,64 | 1,61 ||1,65 | 1,67
500 g; Mean CPF (g) | 0,21 | ;31 | 0,37 | 043 | 0,48 | 0,53 ||0,58 | 0,62
0g;
Ogg RSDE (g) 0,04 0,04 | 0,03 | 0,11 | 0,09 | 0,10 |]0,12 | 0,12

¢ Replative standard deviation.

DU = mechanical durability.

d  Rpcovery of the amount of added CPF.

2 Djameter of sieve: 400 mm; size of template (inner diaméter): 560 mm; total sample mass: 500 g.

b After separation of the fines (< 3,15 mm) according to the standard procedure (see 7.2) the pellets wer
sieve yvith 5,6-mm-diameter round holes (10 *+ %) yotations as described in this annex.

b sieved with a
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Table A.3 — Recovery of coarse pellet fines (CPF) from sun flower husk pellet (DU 95,9 %)?

Sample CPFY
composition
Type of .
pellets (Pelle.ts; No. of rotations
added fines;
added CPF) 10 20 30 40 50 60 70 80
Mean CPF (g) | 11,18 | 11,66 | 11,95 | 12,07 | 12,13 | 12,25 | 12,29 | 12,36
495 g;
4,5 (0.9 %); RSDe (g) 3,63 | 400 | 415 | 4,17 | 418 | 413 | 4,12 | 4,15
0,5g (0,1 %) Recovery of
CPFd (%) 2237123312391 |2415 2426|2451 |2458| 2473
Mean CPF (g) | 7,25 | 753 | 7,71 | 7,74 | 7,84 | 795 | 798/ 1[8,01
475 g;
22,5 g (4,5 %); RSD¢ (g) 1,82 | 2,05 | 2,08 | 2,05 | 2,20 | 2,21 | 25217 | [2,20
2,5g(0,5 %) Recovery of
Sunflower- CPFd (%) 290 | 301 308 | 309 314 318 319 321
Z’ﬁzlgs Mean CPF (g) | 17,49 | 1797 | 18,21 | 18,29 | 18,41 | 18)49 | 18,55 | 18,60
DE 959% || 90 020(28*‘3‘0 %) RSDe(g) | 6,88 | 6,78 | 6,73 | 6,77 | 6,70~1"6,64 | 6,72 | [6,65
10,0 g (2,0 %) Recovery of
CPFd (%) 175 180 182 183 184 185 185 186
500 g; Mean CPF (g) | 3,10 | 3,46 | 3,79 | 697 | 4,15 | 4,24 | 4,44 | 4,55
0g;
Ogg RSD¢ (g) 1,31 | 1,44 | 1,505h4,05 | 1,49 | 1,53 | 1,50 | [1,52
500 g; Mean CPF (g) | 1,07 | 1,34 | 56 | 1,69 | 492 | 2,05 | 2,17 | 2,23
0g;
Ogg RSD¢ (g) 0,34 | 0,45 M0,53 | 0,65 | 506 | 0,79 | 0,78 | |0,77

a  Diameter ¢f sieve: 400 mm; size of template (inner diameter):;560 mm; total sample mass: 500 g.

b After sepalration of the fines (< 3,15 mm) according to the@tandard procedure (see 7.2) the pellets were sieved with a

sieve with 5,6-mm-diameter round holes (10 + %) rotationsias‘described in this Annex.

¢ Relative slandard deviation.

d  Recovery ¢f the amount of added CPF.

NOTE DU = njechanical durability.

Possible explanations for the large deviation in recovery of CPF from the desired result of about 100 %

are as followp:

— The bigger holes of the-sieve with 5,6-mm-diameter holes compared to the sieve with 3,15-mm-
diameter holes allow/atilting of the pellets. This can cause the generation of new CPF by brefaking
off edgeg of the pellets.

— Incases pfrecovery rates of less than 100 % of CPF the first step of determination of fines (< 3,1% mm)
can cause some crushing of the added CPF.
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Annex B
(informative)

Determination of fractions of fines smaller than 3,15 mm

B.1 Procedure for the determination of fractions of fines smaller than 3,15 mm

For spme applications the determination of particles smaller than 3,15 mm can b€ ‘hecessary, for
example to assess explosion characteristics or health-related concerns. For explosion‘protection, the
fractipn < 0,5 mm often has to be determined.

The determination of particle fractions < 3,15 mm should be conducted using the cumulated fines
fractipn as referenced in 8.1 (see Figure B.1) and according to ISO 17827-2, using vibratdry screening
appatfatus.

Considering the maximum sieve load for the sieving procedure according to ISO 17827-2, it can be
necessary to divide the cumulated fines fraction into sub-portidus. The sieving procedure should be
perfofmed with all of them.

3

Key
15 mm sieve
llecting panijfines < 3,15 mm

3

c

5|6 mm sieve
collectingpan; coarse pellet fines (3,15 mm < CPF < 5,6 mm)
d

btermination of fractions < 3,15 mm

> A W N

determining CPF (see Annex A)

Figure B.1 — Sieving scheme for the determination of fines fractions smaller than 3,15 mm

B.2 Calculation of the proportions of fines smaller than 3,15 mm

Calculate the percentage in mass of the desired fines fraction by dividing the cumulated amount of
mass of fines passing the desired sieve size by the mass of the original test portion as referenced in 8.1
and multiply by 100.

Be aware that using more than one sieve means that the determined fraction has an upper limit and a
lower limit. For example, using a sieve with a mesh size of 1 mm combined with a sieve with a mesh size
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of 0,5 mm, results in the fractions 0,5 mm < m < 1,0 mm and 0 mm < m < 0,5 mm. Results shall be stated
with both limits.

In the test report the results for all determined fractions should be given.

For quality control, the amounts of fines fractions determined according to ISO 17827-2 should be added
up. The sum should not deviate by more than 0,2 % in mass from the amount of fines calculated in 8.1.
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Annex C
(informative)

Performance data

70:2023(E)

An interlaboratory test was carried out in Austria, Bulgaria, Canada, Denmark, Estonia, France,
Germany, Italy, Latvia, Russia, Spain, Sweden, the United Kingdom and the USA. In total, 17 laboratories

parti
different samples, which were provided in duplicate. The samples were wood pellets with
6 mm

Both
and were then filled into 5 I buckets. In a second step, a defined amount of fines was adde
of tw

Final

The plerformance data according«40 SO 5725-2 are presented in Table C.1, Table C.2, Table
and Tpble C.5.

NOTE(1

NOTE|2

ipated T this testand detivered Tesults: Al participating faboratories congucted th
produced from 100 % European spruce by Austrian pellet producers.

Shmple A was a certified ENplus®1) sample (quality A1) with a mechanical-durability
Shmple B was a pellet sample of industrial quality with a mechanical durability of 90,(

samples were carefully sieved with a sieve with 3,15-mm-diametex round holes to ref]

fractions:
fines content < 3,15 mm and = 1 mm;
fines content with a particle size < 500 pm.

composition of the samples:

n

hmple A: pellets with a total fines content 0f0,4 % in mass from which 0,3 % in mas
article size of < 3,15 mm and = 1 mm and\0,1 % in mass fines had a particle size of < §

p
Shmple B: pellets with a total fines content of 2,5 % from which 2,0 % fines had a p3
<|3,15 mm and = 1 mm and 0,5 %(fines had a particle size of < 500 um.

> test on two
h diameter of

bf 99,2 %.

%.

nove all fines
d, consisting

s fines had a
00 pm.

rticle size of

C.3, Table C.4

See Table C.1 for d definition of the symbols used in Tables C.1 to C.5.

A guideline ¢an be found in ISO 16993:2016, Annex C on how to use these validation par

ameters.

1) This trademark is provided for reasons of public interest or public safety. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO.
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Table C.1 — Performance data for the determination of the fines content < 3,15 mm

Sample n [ 0 X Sp CVp S, Cv,

% % % % % %
Sample A (DU 99,2 %) 14 28 18 0,39 0,02 4,2 0,01 29
Sample B (DU 90,0 %) 16 32 6 2,82 0,09 31 0,03 1,1
Key

m amount of particles
n number of laboratories after outlier elimination

mtlhiar froatondiidnal 2ol al voliac
[ number of qutHerfreeindividual-anabrticalvaly

o percentagelof outlier values from replicate determination
X overall medn
sg reproducibflity standard deviation

CVp coefficient of variation, reproducibility

s, repeatability standard deviation

r

CV,. coefficientfof variation, repeatability

DU mechanicd|l durability

Table C.2 — Performance data for the determination of cearse pellet fines (CPF):
3,15 mm < CPF < 5,6 mm

Sample n l 0 X Sp CVp S, qv,
% % % % % Do

Sample A (DU 99,2 %) 13 26 13 0,17 0,03 179 0,03 17,8

Sample B (DU 90,0 %) 14 28 7 1,04 0,21 20,5 0,10 98

Table C.3 — Performance data for the determination of fines fraction 1,0 mm < m < 3,15 inm

Sample n [ 0 X Sp CVp s, qv,

% % % % % o
Sample A (DU 99,2 %) 15 30 12 0,16 0,01 8,0 0,01 8,0
Sample B (DU 90,0 %) 16 32 6 1,33 0,06 4,5 0,03 1,0

Table C.4|— Performance data for the determination of fines fraction 0,5 mm < m < 1,0 m\mm

Sample n [ 0 X Sp CVp S, qv.

% % % % % /o
Sample A (DU 99,2 %) 16 32 6 0,13 0,01 9,8 0,01 1.2
Sample B (DU 90,0 %) 16 32 6 0,83 0,06 7,4 0,03 3,7

Table C.5 — Performance data for the determination of fines fraction < 0,5 mm

Sample n [ 0 X Sp CVp S, Cv,

% % % % % %
Sample A (DU 99,2 %) 16 32 6 0,09 0,01 12,0 0,01 53
Sample B (DU 90,0 %) 16 32 6 0,65 0,03 54 0,02 2,6
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