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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 proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The objective of the ISO 17225 series is to provide unambiguous and clear classification principles
for solid biofuels and to serve as a tool to enable efficient trading of biofuels and to enable good
understanding between seller and buyer as well as a tool for communication with equipment
manufacturers. It will also facilitate authority permission procedures and reporting.

This document supports the use of graded non-woody pellets in specially designed appliances for
residential, small commercial and public buildings as well as industrial energy generation applications,
which require classified pellet quality.
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Small-scale equipment does not usually have advanced controls and flue gas.cleaning
Appliances are not generally managed by professional heating engineers

Appliances are often located in residential and populated districts

-woody pellets have high ash, chlorine (Cl), nitrogen (N) and sulfuf (S) content and ma
Lents, so non-woody pellets are recommended to be used in appliances, which are special
djusted for this kind of pellet.
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Solid biofuels — Fuel specifications and classes —

Part 6:
Graded non-woody pellets
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Scope
5 document determines the fuel quality classes and specifications of graded non-wod

17225-1:2021, Table 1):

2 Herbaceous biomass

3 Fruit biomass

4 Aquatic biomass

5 Biomass blends and mixtures

E1 Herbaceous biomass originates from plants that have:a non-woody stem and which die ba
roducts such as cereals.

E2 Blends and mixtures include blends and mixtures from the main origin-based solid bid
dy biomass, herbaceous biomass, fruit biomass and aquatic biomass.

in of the blend and mixture is to be described using ISO 17225-1:2021, Table 1.

lid biofuel blend or mixture contains chemically treated material it shall be stated.

E3 Thermally treated biomass pellets (e.g. torrefied pellets) are not included in the s¢
iment.

Normative references

following docivments are referred to in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

14780, Solid biofuels — Sample preparation

dy pellets.

5 document covers only non-woody pellets produced from the following(raw material (see

k at the end
'y and their

fuel groups

bfuels. The

ope of this

Pir content
pplies. For
[s) applies.

ISO
ISO
ISO
ISO
ISO
ISO
ISO

16559, Solid biofuels — Terminology, definitions and descriptions

16948, Solid biofuels — Determination of total content of carbon, hydrogen and nitrogen
16968, Solid biofuels — Determination of minor elements

16994, Solid biofuels — Determination of total content of sulfur and chlorine
17225-1:2021, Solid biofuels —Solid biofuels — Part 1 - General requirements

17828, Solid biofuels — Determination of bulk density

17829, Solid Biofuels — Determination of length and diameter of pellets
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ISO 17831-1, Solid biofuels — Determination of mechanical durability of pellets and briquettes — Part 1:
Pellets

[SO 18122, Solid biofuels — Determination of ash content
ISO 18125, Solid biofuels — Determination of calorific value

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 —Stmpliffed-nrethott

ISO 18135,|Solid Biofuels — Sampling
[SO 21404,|Solid biofuels — Determination of ash melting behaviour
[SO 21945,|Solid biofuels — Simplified sampling method for small scale applications

ISO 18846 Solid biofuels — Determination of fines content in quantities of pellets

3 Terms and definitions
For the puilposes of this document, the terms and definitions given indSO' 16559 and the following agply.

ISO and IEC maintain terminological databases for use in standardization at the following addresse

1%2]

— ISO Onlline browsing platform: available at https://www.iso.org/obp

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

31

additive
material which has been intentionally introduced into the fuel feed stock to improve quality of fuel [e.g.
combustion properties), to reduce emissions or to make production more efficient

Note 1 to eptry: Trace amounts of e.g. grease or other lubricants that are introduced into the fuel processing
stream as pprt of normal mill operation§ are not considered as additives.

3.2
biofuel pellet
densified biofuel made with or without additives usually with a cylindrical form, random lergth
typically 5fmm to 40 mmyand diameter up to 25 mm and broken ends, produced by compressing bionass

3.3
chemical {reatment
any treatmlentwith chemicals other than air, water or heat

N 1 I 1 £l : 1i 4 4 Licdorcl aak 4 A FalP ok Tala W |
Ote tO el |93 y- LAACllll}JlCD UT CIITIITNICAT LT TAlIlITIIU Al T TISLCU TIT TTTTUT ITIatIvVve AIIIICA G UL IOV 1

3.4

commercial application

facility that utilizes solid biofuel burning appliances or equipment that have similar fuel requirements
as residential appliances

Note 1 to entry: Commercial applications should not be confused with industrial applications, which can utilize a
much wider array of materials and have vastly different fuel requirements.

3.5

non-woody biomass

biomass originating from herbaceous, fruit or aquatic biomass as well as blends or mixtures of woody
and non-woody biomass

2 © IS0 2021 - All rights reserved
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non-woody pellet
biofuel pellet (3.2) made from non-woody biomass (3.5)

4 Symbols and abbreviated terms

The symbols and abbreviated terms used in this document conform with the SI system of units as far as

possible.

A

Designation for ash content on dry basis. A4 [% in mass]

ar

BD

Q

NOTE 1

as received

Designation for bulk density as received [kg/m?3]

Designation for diameter as received, D [mm]

dry (dry basis)

Designation for mechanical durability as received [% in mass|

Designation for amount of fines as received [% in mass, particles less than 3,15 m
Designation for length as received, L [mm]

Designation for moisture content as received ol wet basis, M, . [% in mass]

Designation for net calorific value as received, g e or [MJ/kg or G/t or kWh/kg
at constant pressure

1 MJ/kg equals 0,2778 kWh/kg (1. kWh/kg equals 1 MWh/t and 1 MWh/t is 3,6 M]/kg @

cm3{equals 1 kg/dm3. 1 mg/kg equals 0,000, 1 %.

NOTE 2

Designation symbols are usgd.in combination with a number to specify property levels in|

designation of chemical properties, chemical symbols like S (sulfur), Cl (chlorine), N (nitrogen) are y
property class is added at the end«of the symbol.

5 |Specification of graded non-woody pellets

Sperifications of thé-non-woody pellets are stated in accordance with Table 1 and Figure 1
(IS® 18135 or 1§0,21945), sample preparation (ISO 14780) and analysis of the propert
biofluels shall belearried out in accordance with the methods mentioned in the normative re

ol

or MWh/t]

rGJ/9. 1g/

Table 1. For
sed and the

. Sampling
es of solid
ferences in

Clayise 2.
< L »
Key

D diameter

L  length

Figure 1 — Dimension of pellets
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In general, chemical treatment before harvesting of biomass does not need to be stated. Where any
operator in the fuel supply chain has reason to suspect serious contamination of the biomass or the
soil (e.g. coal slag heaps) or if planting has been used specifically for the sequestration of chemicals or
growing biomass is fertilised by sewage sludge (originating from waste water treatment or chemical
process), then fuel analysis should be carried out to identify chemical impurities such as halogenated
organic compounds or heavy metals. In case of raw materials belonging to 2.2.2 and 3.2.2 chemically
treated herbaceous and fruit biomass according to ISO 17225-1:2021, Table 1 the actual origin of the
raw material shall be clearly described.

If data for chemical or physical properties are available, further analysis may not be required.

To ensure
measure b

a)
b)

us

do
c)
1y
2)

The responsibility of the producer or supplier to provide correctand accurate information is exa
the same w

supplier fr
NOTE1 |

To ensure

when leaving the final point of loading for delivéry to the end-user (see Table 1). Between factory g

and the en

To ensure

be appropy

NOTE 2
combustion|

The quality

cal

cal

’

Fesources are used appropriately and the declaration is accurate, use the most appropn
elow:

ng previous measured values or obtained by experience of same raw material;

culation of properties, e.g. by using typical values and considering generally accepted
rumented specific values;

rying out analysis:
with simplified methods, if available;
with reference methods.
hether laboratory analysis is performed or not. Typical values do not negate the producs
bm providing accurate and reliable information:
|t is important to carry out laboratory analysis; ifthe raw material basis is changed.

the end-user receives pellets with a low level of fines, the amount of fines shall be stz

l-user, distributors should take appropriate measures to maintain this low level of fines.

hat pellets maintain their quality, the handling and storage (including the equipment) s
iate at different stages of supply or delivery chain ending to the end-user storage.

'he fines requirement has béen included to ensure small-scale users are protected from handling
issues while operating-their combustion plant/appliance.

r shall be given-either in the product declaration or by a corresponding label on the packd

jate

and

ctly
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htes
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ge.
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Table 1 — Specification of pellets produced from herbaceous biomass, fruit biomass, aquatic
biomass and blends and mixtures

Property class, Analysis Units A B
method
Normative Origin and source 2, 2 Herbaceous biomass |2 Herbaceous bio-
ISO 17225-1:2021, Table 1 3 Fruit biomass mass
4 Aquatic biomass 3 Fruit biomass
5 Blends and mix- 4 Aquatic biomass
tures 5 Blends and mix-
tures
Diameter, D? and Length |mm D06 to D25, D + 1; D06 to D24, D + 1;
L 3,15 <L <40 31581 40
IS0 17829 (from D06 to D10) (fromr DO6 [to D10)
Accordine to Fieure 1 3,15<L <50 33 ¥5<L<30
g to tgure L (from D12 to D25) (from D12 fo D25)
Moisture, M, % in mass M12<12 M15< 15
ISO 18134-1,1S0O 18134-2 as received,
wet basis
Ash, A, SO 18122 % in mass dry |A6.0 < 6 A10<10
Mechanical durability 9, % in mass DU97.5297,5 DU96.0 = 96,0
DU, as received
[SO 17831-1
Fines, F 4 % in mass F2.0<2,0 F3.0<3,0
ISO 18846 as received
Additives ¢ % in mass <5 <5
as received Type and amount to | Type and ajmount to
be stated be stated
Net calorific value, Q, M]/kg or Q14,5=14,5or Q14,5=14)5 or
ISO 18125 kWh/kg Q4,0=4,0 Q4,0=4,0
as received
Bulk density, BD{ kg/m3 BD600 = 600 BD550 = 550
ISO 17828 asreceived
Nitrogen, N,.JISO 16948 % in mass, N1,5<1,5 N2,0<2,0
dry
Sulfur;S; ISO 16994 % in mass, S0,20 0,20 S0,30 < 0,30
dry
Chlorine, Cl, ISO 16994 % in mass, Cl10,10 £ 0,10 Cl0,40<0,40
dry
Arsenic, As, ISO 16968 mg/kg dry <1 <15
Cadmium, Cd, ISO 16968 mg/kg dry <0,5 <0,5
Chromium, Cr, ISO 16968 |mg/kgdry <50 <50
Copper, Cu, ISO 16968 mg/kg dry <20 <20
Lead, Pb, ISO 16968 mg/kg dry <10 <10
Mercury, Hg, ISO 16968 mg/kg dry <01 <01
Nickel, Ni, ISO 16968 mg/kg dry <10 <10
Zinc, Zn, I1SO 16968 mg/kg dry <100 <100
Informative Ash melting behaviourf, |°C SST, DT, HT and FT should be stated

1SO 21404 [4]
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