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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 proceglures 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 neededfor|the
different types of ISO documents should be noted. This document was drafted in accordance 'with|the

editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i

5 drawn to the possibility that some of the elements of this document may, be the subjeqt of

patent rights. ISO shall not be held responsible for identifying any or all such patent fights. Details offany

patent righ
the ISO list

Any trade
constitute

For an ex
assessmen

ts identified during the development of the document will be in the Introduction and/or on
of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does|not

hn endorsement.

General requirements
Graded wood pellets
Graded wood briquettes
Graded wood chips
Graded firewood

Graded non-woody pellets

Graded-non-woody briquettes

ttee responsible for this document is ISO/TC 288; Solid biofuels.

planation on the meaning of ISO specific terms and €xpressions related to conforrity
[, as well as information about ISO’s adherence to the WTO principles in the Technical Barrjiers
BT) see the following URL: Foreword - Supplementary information

consists of the following parts, under the general title Solid biofuels — Fuel specifications|and

to Trade (1
The comm
[SO 17225

classes:

— Part1:
— Part2;
— Part 3;
— Part 4
— Part 5]
— Part 6;
— Part7:
iv
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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 asatool 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 part of ISO 17225 supports the use of graded non-woody pellets for residential, small commercial
and public buildings as well as industrial energy generation applications, which require classified pellet

qua

lity.

Thd
foll

Nor
non
for

NOTI
EN

NOT
cory

residential, small commercial and public building applications require higher quality
bwing reasons:

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, nitrogen and sulfur content’and major element g
-woody pellets are recommended to be used in appliances, which are specially designed
this kind of pellet.

E1 Pellets produced according to this part of ISO 17225.may be used in pellet burners tested
| 5270[1] and pellet boilers or integrated-pellet burner systemis tested according to EN 303-5[2].
E2  When using non-woody materials for combustion special attention should be paid to

osion in small and medium scale boilers and flue gas systems. Be aware that herbaceous or fruith

inflglence the fuel ash composition differently depemding on growth and soil conditions. The content

pho
resuy
cor

NO']
ashd
and
potd

NOT

sphate and potassium in the material may forum chlorides and phosphates and other chemical
Iting in high hydrochloric emissions and_ _¢hemically active ash with low melting temperat
osion.

uel for the

ontents, so
br adjusted

ccording to

the risk of
iomass may
of chlorine,
compounds
ire causing

E3 In general non-woody biomass'materials have higher content of ash forming elements a

produces

s with lower melting temperatuie compared to most woody biomass. This may result in fouliphg, slagging

corrosion inside boilers. Thése problems are especially related to materials that contain hig
ssium (K) and silicate (Si)-and low content of calcium (Ca).

E4  Forindividual.contracts ISO 17225-1 can be used.

Although these product standards may be obtained separately, they require a general under

the
inc

standards based on and supporting ISO 17225-1. It is recommended to obtain and use |
pbnjunctioniwith these standards

}}d
content of

btanding of
b0 17225-1
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Solid biofuels — Fuel specifications and classes —

Part 6:
Graded non-woody pellets

1 [Scope

Thip part of ISO 17225 determines the fuel quality classes and specifications of graded
pellets. This part of [SO 17225 covers only non-woody pellets produced from the follewing ra
(seq I1SO 17225-1, Table 1):

NOTE 1
groying season. It includes grains or seeds crops from food production er_processing industry a

pro

NOT

Ble
orig

If sq

NOTI
ISO

2
Thd
ind
refd

NOT

gro]:ps woody, herbaceous biomass, fruit biomass and aquatic biomass.

17225. Torrefaction is a mildpre-treatment of biomass at a temperature between 200 °C to 300 °

norative references when they are published.

2 Herbaceous biomass

Herbaceous biomass is from plants that have a non-woody stem and which die back at th
ucts such as cereals.

3 Fruit biomass

4 Aquatic biomass

5 Biomass blends and mixtures

E2  Group 5 Blends and mixtures include blends and mixtures from the main origin-based s

ds are intentionally mixed biofuels, "whereas mixtures are unintentionally mixed bi
in of the blend and mixture is to be described using ISO 17225-1, Table 1.

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

E3  Thermally treated biemass pellets (e.g. torrefied pellets) are not included in the scope of

Normative references

following dgcirments, in whole or in part, are normatively referenced in this documg

E ISO standards describing methods for analysis of fuel properties listed in the Bibliography,

hon-woody
w material

e end of the
hd their by-

olid biofuel

bfuels. The

this part of
C.

nt and are

spensable ‘for its application. For dated references, only the edition cited applies. For undated
rences, the latest edition of the referenced document (including any amendments) appligs.

wn

will become

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 elements3)

16994, Solid biofuels — Determination of total content of sulfur and chlorine®)

iy
2)
3)
4)

To be published.
To be published.
To be published.
To be published.
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[SO 17225-

ISO 17828,
ISO 17829,

1, Solid biofuels — Fuel specifications and classes — Part 1: General requirements
Solid biofuels — Determination of bulk density>)

Solid Biofuels — Determination of length and diameter of pellets®)

ISO 17831-1, Solid biofuels — Determination of mechanical durability of pellets and briquettes — Part 1:

Pellets”)

ISO 18122,

Solid biofuels — Determination of ash content®)

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

moisture —

ISO 18134
moisture —

3 Termis and definitions

For the puy

3.1

non-wood
densified
cylinders,
obtain by 1

Note 1 to ¢
biomass or
usually mar

3.2

additive
material w
combustio

Note 1 to e
stream as p

3.3
chemical {
any treatm

Note 1 to entry: Examples-of chemical treatment are listed in informative Annex C of ISO 17225-1.

!

- Reference method?)

2, Solid biofuels — Determination of moisture content — Oven dry method — Pait-2: T
- Simplified method?)

poses of this document, the terms and definitions given in ISO 16559'and the following af

y pellet
iofuel made from grinded or milled biomass with or arithout additives and unitizeq
sually diameter < 25 mm, random length and typically3,15 mm to 40 mm with broken e
hechanical compression

ntry: The raw material for non-woody pellets can be herbaceous biomass, fruit biomass, aqy
biomass blends and mixtures. These blends and mixtures can also include woody biomass. They
ufactured in a die with total moisture content.usually less than 15 % of their mass.

hich has been intentionally introduced into the fuel feed stock to improve quality of fuel
n properties), to reduce emissions’or to make production more efficient

htry: Trace amounts of e.g. gréase or other lubricants that are introduced into the fuel proces
hrt of normal mill operatigns-are not considered as additives.

reatment
ent with chemicals other than air, water or heat

3.4
commerci

facility thag utilize solid biofuel burning appliances or equipment that have similar fuel requirement

1 application

ptal

ply.

| as
nds,

atic

are

e.g.

King

S 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.

5)
6)
7)
8)
9)

To be published.
To be published.
To be published.
To be published.
To be published.

10) To be published.

2
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4 Symbols and abbreviated terms

The symbols and abbreviated terms used in this part of ISO 17225 comply with the SI system of units as
far as possible.

d dry (dry basis)

ar as received

w-% weight-percentage

A Destgmation for astr content on dry basts, A7 fw-961

BD Designation for bulk density as received [kg/m3]

D Designation for diameter as received, D [mm]

DU Designation for mechanical durability as received [w-%)]

F Designation for amount of fines as received [w-%, particles lessythan 3,15 mm]
L Designation for length as received, L [mm]

M Designation for moisture content as received on wetbasis, Mar [w-%]

Q Designation for net calorific value as received, gpnet,ar [MJ/kg or kWh/kg or MWH/t] at con-

stant pressure

NOTE1 1M]J/kgequals0,2778 kWh/kg (1 kWh/kgequals 1 MWh/tand 1 MWh/tis 3,6 M]/kg). 1 gf/cm3 equals
1 kgd/dm3. 1 mg/kg equals 0,000 1 % or 1 ppm.

NOTE 2  Designation symbols are used in combination with a number to specify property levels in Tables 1 and
2. For designation of chemical properties, chemical symbols like S (sulfur), Cl (chlorine), N (nitrogen) 4re used and
the property class is added at the end of-thie symbol.

5 |Specification of graded non-woody pellets

Sperification of non-woody .pellets produced from other herbaceous, fruit, aquatic biomass pnd blends
andmixtures are statedin’accordance with Table 1 and Figure 1. Specifications of the non-woody pellets
from cereal straw, Miscanthus and reed canary grasses are stated in accordance with Table 2 and

: e methods

Fator in the
if planting
by sewage

carried out

to 1dent1fy chem1cal 1mpur1t1es such as halogenated organlc 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

[SO 17225-1, Table 1) the actual origin of the raw material shall be clearly described.

© ISO 2014 - All rights reserved 3
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Key
D

L  length

A

diameter

If data for

To ensure
measure b

1y

2) calculg

docunj

3) carryi

using Pprevious measured values or obtained by experience of same raw ihaterial;

Figure 1 — Dimension of pellets

themical or physical properties are available, further analysis may not be required.

Fesources are used appropriately and the declaration is accurate, use thé most appropr]
elow:

tion of properties, e.g. by using typical values and consideting generally accepted
ented specific values;

g out of analysis:

a w

b) with reference methods.

The respo
the same w
supplier fr

NOTE

To ensure {
leaving the
gatesand t

To ensure {
be appropy

NOTE ]
combustion

The quality

It is important to carry out laboratoryanalysis, if the raw material basis is changed.

h simplified methods if available;

sibility of the producer or supplier to prdvide correct and accurate information is exal
hether laboratory analysis is performed or not. Typical values do not negate the producs
bm providing accurate and reliable information.

final point of loading for delivery to the end-user (see Table 1 and Table 2). Between fact
he end-user, distributers—should take appropriate measures to maintain this low level of fi

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

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

r shalllbe given either in the product declaration or by a corresponding label on the packd

jate

and

ctly
I or

he end-user receives pellet§with a low level of fines, the amount of fines shall be stated when

ory
hes.
hall

and

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 method units A B
Normative |Origin and source 2, 2 Herbaceous biomass 2 Herbaceous biomass
IS0 17225-1, Table 1 3 Fruit biomass 3 Fruit biomass
4 Aquatic biomass 4 Aquatic biomass
5 Blends and mixtures 5 Blends and mixtures
Diameter, Db and Length L c, mm D06 to D25,D + 1; D06 to D25,D + 1;
1SO 17829
3,15<L<40 3,15<L<40
According to Figure 1 (from D06 to D10) (from D06 to D10)
35t5<t=59 37E5<+E 50
(from D12 to D25) (from D12.4o D25)
Moisture, M, w-% as received, M12<12 M15 < [L5
1SO 18134-1,1S0 18134-2 wet basis
Ash, A, 1SO 18122 w-% dry A6.0<6 A10<|0
Mechanical durability, DU, w-% as received DU97.5>97,5 DU96.0 2|96,0
1SO 17831-1
Fines, F d,1SO 18846 w-% as received F2.0<2,0 F3.0<8,0
Additives w-% as received <5 <5
Type and amount tobe€ stated | Type and amoun§ to be stated
Net calorific value, Q, M]J/kg or Q14.5=14,5 or Q14.5>14,5o0r
1SO 18125 kWh/kg Q40 =4,0 Q4.0=#,0
as received
Bulk density, BD, kg/m3 BD600 = 600 BD600 2/600
1SO 17828 asreceived
Nitrogen, N, ISO 16948 w-% dry N1.5<1,5 N2.0<2,0
Sulfur, S, 1SO 16994 w-% dry $0.20<0,20 S0.30<0,30
Chlorine, Cl,1SO 16994 w-% doy Cl0.10<0,10 C10.30<p,30
Arsenic, As, IS0 16968 mg/kg dry <1 <1
Cadmium, Cd, ISO 16968 mg/kgdry <0,5 <0,5
Chromium, Cr, ISO 16968 mg/kg dry <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 <0,
Nickel, Ni, ISO 16968 mg/kg dry <10 <10
Zinc, Zn, I1SO 16968 mg/kg dry <100 <10
Infojrmative | Ash melting’behaviour f, CEN/ °C Should be stated Should be ptated
TS 15370%113]
aTo pe stated the 4:digit classification (Table 1 ISO 17225-1). Blends and mixtures can include also woody biomass. If comppsition of
blend is knowngthe w-% can be used to specify blends. Example 1: 80 w-% 2.1.1.2 Straw, 20 w-% 2.1.2.2 Grasses, straw planf. In the case
of mlixture, the-mdin component should be stated first. Example 2: 2.1.1.2 Straw, 2.1.2.2 Grasses, straw plant.
b Selected size (e.g. D06, D08, D10, D12 or D25) of pellets to be stated
¢ Anjount of pellets longer than 40 mm can be 1 w-% (from D06 to D10). Maximum length shall be < 45 mm for pellets from P06 to D10.

to end-user).

Pelletsare longer than 3,15 mm, if they stay on a round hole-sieve of 3,15 mm.

d At factory gate in bulk transport (at the time of loading) and in small (up to 20 kg)and large sacks (at time of packing or when delivering

e Type of additives to aid production, delivery or combustion (e.g. pressing aids, slagging inhibitors or any other additives like starch,
corn flour, potato flour, vegetable oil, lignin).

fItis recommended that all characteristic temperatures (shrinkage starting temperature (SST), deformation temperature (DT), hemi-
sphere temperature (HT) and flow temperature (FT)) in oxidizing conditions should be stated.

©1S0 2014 -

All rights reserved



https://standardsiso.com/api/?name=90fec3bb59dab00907dec7c27dad0e8d

	Section sec_1
	Section sec_2
	Section sec_3
	Section sec_3.1
	Section sec_3.2
	Section sec_3.3
	Section sec_3.4
	Section sec_4
	Section sec_5
	Table tab_b
	Figure fig_1
	Table tab_1
	Table tab_2
	Reference ref_1
	Reference ref_2
	Reference ref_3
	Reference ref_4
	Reference ref_5
	Reference ref_6
	Reference ref_7
	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Symbols and abbreviated terms
	5	Specification of graded non-woody pellets
	Bibliography

