INTERNATIONAL ISO
STANDARD 18122

Second edition
2022-11

Solid biofuels — Determination|of ash
content

Biocombustibles solides — Détermination de la teneur en|cendres

Reference number
1SO 18122:2022(E)

© IS0 2022


https://standardsiso.com/api/?name=86c1386e837a1d502a598baaee83213d

ISO 18122:2022(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2022

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2022 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=86c1386e837a1d502a598baaee83213d

ISO 18122:2022(E)

Contents
FFOT@WOTM.......cccccocvoeesvsse a8
IIMEEOUICTION ..o e85
1 SCOPI@ ...
2 Normative references
3 Terms and definitions
4 Principle
5 APPATATUS ..oy
6 Sample PreParation ... S
6.1 (L] 0 =) Y OSSR, 5 JSCAS
6.2  Sample cONAItIONING ... e ]
7 PTOCEAUIE. ...ttt s
7.1 General
7.2 Conditioning Of diSh ...y e
7.3 Conditioning of the general analysis Sample ... @]
7.4 Ashing of test portion
7.5 WEIGNIIIG .y N e
7.6 CompPletion Of @SNINE ..o A S
8 Calculation
9 Performance characteriStiCs ... s
10 T@STIT@POT T ... P e
Annex A (informative) Performance data.. ...
D23 10) 1 (0 o 0 0 11 S

© IS0 2022 - All rights reserved

iii


https://standardsiso.com/api/?name=86c1386e837a1d502a598baaee83213d

ISO 18122

:2022(E)

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.
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Introduction

Ash content is an important parameter for fuel deliveries since ash is a by-product of combustion and
ends up as bottom ash or fly-ash and needs to be removed. Depending on the jurisdiction, ash may be
deposited or used for production of other products or as fertilizer. Knowing how much ash comes with a
fuel can have economic consequences. Since the chemical composition of ash contributes to slagging and
corrosion in the combustion equipment, it is therefore important to know the amount of ash contained
in a fuel. Other testing standards are used for determining the chemical composition of ash.
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Solid biofuels — Determination of ash content

1 Scope

This

document specifies a method for the determination of ash content of all solid biofuels.

2 Normative references

The
cons
unda

ISO 1
ISO 1

ISO 1
inge

ISO 1
ISO 4

3 Lg
For t

ISO 4

4 1]

The

heatq
a cof
othe

following documents are referred to in the text in such a way that some or all of t
fitutes requirements of this document. For dated references, only the edition 'Cited
ted references, the latest edition of the referenced document (including any amendme

4780, Solid biofuels — Sample preparation
6559, Solid biofuels — Vocabulary

8134-3, Solid Biofuels — Determination of moisture content — Oven dry method — Par
heral analysis sample

8135, Solid Biofuels — Sampling

1945, Solid biofuels — Simplified sampling method for small scale applications

[erms and definitions
he purposes of this document, the terms-and definitions given in ISO 16559 apply.
nd IEC maintain terminology databases for use in standardization at the following adgd

SO Online browsing platform; available at https://www.iso.org/obp

EC Electropedia: availaple.at https://www.electropedia.org/

Principle

heir content
applies. For
hts) applies.

t 3: Moisture

Iresses:

hsh content ds.determined by calculating the mass of the residue remaining after the sample is

ed in air under rigidly controlled conditions of time, sample weight and equipment sped
trolled final temperature. The final temperature of 550 + 10 °C is considered standa
" finaltemperatures may be used provided all other furnace conditions (e.g. air flows, {

ramyj

rates, hold times) remain the same and the alternative final temperature is clearly

ifications to
"d; however,
emperature
' referenced

on theest report Alternative final temperatures referenced in other test methods ind
and 815 °C. The repeatability and reproducibility limits provided in Clause 9 are not applicable to
alternative final temperatures.

lude 710 °C

Automatic equipment (such as gravimetric analysers) may be used when the method is validated with
biomass reference samples of an adequate biomass type. The automatic equipment shall fulfil all the
requirements given in Clause 7 regarding sample size, heating procedure, atmosphere, temperature
and weighing accuracy.

NOTE The difference in the ash content if determined at a higher temperature, 815 °C,
Reference [1], rather than 550 °C, is explained by the decomposition of carbonates forming CO,, by losses of
volatile inorganic compounds and further oxidation of inorganic compounds (to higher oxidation states).
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5 Appar

The usual la

:2022(E)

atus

boratory apparatus and, in particular, the following shall be used.

5.1 Dish of inert material, such as porcelain, silica or platinum and of such size that the test portion
loading does not exceed 0,1 g/cm? of bottom area.

NOTE

If the test portion loading exceeds 0,1 g/cm? of bottom area there is a risk of incomplete incineration

(in the lower sample layer) or absorption of CO, in the ash layer at the top (as CaCO5) of calcium-rich samples (as
e.g. pure wood).

5.2 Furng
these tempe
remove the
react with t

NOTE Fd
to eliminate

influence of 4
ash content a
which can lin
ashing can bd

5.3 Balarice, capable of reading to the nearest 0,1 mg.

ce, capable of providing a zone of uniform heat at the temperatures required and rea
ratures within the specified times. The air exchange in the furnace shall be sufficie
flue gasses SO, and CO, formed during decomposition of the biofuel before these §

r preparation of coal ashes according to ISO 1171, five to 10 air exchanges per,minute are nece
reaction of SO, and CO, with the ash. For biomass there is currently no-scientific proof fq
ir exchange in the ashing furnace, although an influence is expected. Biemass usually has a
Ind ash is lighter in weight than coal ash. This can cause the ash to be blowwfrom the ashing cry
nit air exchange possibilities. A sensitivity analysis of variation of these parameters on the reg
valuable for a certain set-up.

he ash components during the heating procedure. Furnace parameters are listed in 7.3{

rhing
nt to
rases

Ssary
r the
ower
cible,
ult of

 the

blled

5.4 Desictator with appropriate desiccant, required to.prévent absorption of moisture fron
atmosphere|by the test sample.

WARNING 1+~ Ash from solid biofuel is very hygroscopic and there is a risk that moisture bound
in the desiccant can be absorbed in the sample; Therefore, the desiccant shall be contr
frequently jand dried if necessary. In additien, lids shall be used to cover dishes while in the
desiccator to prevent the absorption of moisture.

6 Sample preparation

6.1 General

Alaboratory sample for the detérmination of ash content shall be obtained in accordance with ISO 1

or ISO 2194
with ISO 14
include mat

6.2 Samp

b. From the labgratory sample a general analysis sample shall be prepared in accord
80 and have'a nominal particle top size of 1 mm or less. The general analysis sample
brial sufficjient for determination of ash content and moisture content.

le’conditioning

8135
ance
shall

The determination of ash content shall be done either:

sture content of a similar test portion in accordance with ISO 18134-3; or

directly on a test portion of the general analysis sample, including a concurrent determination of

from a test portion of the general analysis sample which has been dried using the same drying

procedure as in the determination of the moisture content of the test portion and kept absolutely
dry before the weighing for the ash content determinations (the test portion shall be kept in a
closed container in a desiccator with desiccant).

a)

the moi
b)
NOTE

size of less than 1 mm (e.g. 0,25 mm) in order to keep the stated precision.

For some solid biofuels it might be necessary to prepare a general analysis sample to a nominal top

© IS0 2022 - All rights reserved
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7 Procedure

7.1

General

The standard final temperature of ashing is (550 + 10) °C. The description of the procedure is based on
this final temperature. If other final temperatures are used all other furnace conditions (e.g. air flows,
temperature ramp rates, hold times) shall remain the same.

NOTE

salts resulting in a lower ash content.

Ashing at higher temperatures removes carbonates from the ash and can possibly remove low melting

A mifiimum of tTwo determinations snall be carried out on the general analysis sampie.

7.2 | Conditioning of dish

Heat|the empty dish in the furnace to (550 * 10) °C for at least 60 min to remoye any biogenic material
and moisture. Remove the dish from the furnace. Allow the dish to cool on a heatsresistant plate for 5 min
to 1 min and then transfer to a desiccator with desiccant and allow to,eool to ambient temperature.
Wheh the dish is cool, weigh to the nearest 0,1 mg and record the mass

NOTH Several dishes can be handled at the same time.

7.3 | Conditioning of the general analysis sample

The general analysis sample shall be mixed carefully before’weighing the test portion. Placq a minimum
of 1 g of test portion at the bottom of the dish and spread in an even layer over the bottom surface.
Weigh the dish plus the test portion to the nearest,0;I' mg and record the mass. If the test|portion has
prevjously been oven-dried, both the dish and thetest portion shall be dried at 105 °C and then weighed
as a precautionary measure for absorption of moisture.

NOTH If the ash content is expected to be very low, use a larger test portion (and a larger dish) to improve
the a¢curacy.

7.4 | Ashing of test portion

Placg the dish in a cold furnace-and heat the test portion in accordance with the following temperature
programme:

I

1

of 4,5 °C/min tQ 7,5 °C/min). Maintain the temperature at this level for 60 min to allow

Raise the furnacetemperature evenly to 250 °C over a period of 30 min to 50 min (i.e.a

o leave the test portion before ignition.

[ontinué.to raise the furnace temperature evenly to (550 * 10) °C over a period of 3

heating rate
the volatiles

0 min (i.e. a

heating-rate of 10 °C/min). Maintain the temperature at this level for at least 120 min.

7.5 ~Weighing

Remove the dish with its content from the furnace. Allow the dish and its content to cool on a heat-
resistant plate for 5 min to 10 min and then transfer to a desiccator with desiccant and allow to cool to
ambient temperature. Weigh the dish with ash to the nearest 0,1 mg as soon as ambient temperature is
reached and record the mass. Calculate the ash content of the test portion as detailed in Clause 8.

© IS0 2022 - All rights reserved
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7.6 Completion of ashing

If there is any doubt of complete incineration (e.g. presence of soot at visual inspection), reload the dish
with ash into the hot furnace (at 550 °C) for additional 30 min periods until the change in mass is lower

than 0,05 %

NOTE

of the initial sample mass.

If the incineration is incomplete, it can be improved by adding a few droplets of distilled water to the

sample before it is reloaded into a cold (at room temperature) furnace, reheated to (550 + 10) °C and kept at this
temperature for further 30 min periods until the change in mass is lower than 0,05 % of the initial sample mass.

8 Calculation
The ash confent on dry basis, A, of the sample expressed as a mass fraction in % on a dry basisshall be
calculated using Formula (1):
mp —m 100
Ay _(Ms=m1) oox— 100 (1)
(mp —my ) 100—M_q4

where

my is the mass in g of the empty dish;

m, is the mass in g of the dish plus the test portion;

m5 is the mass in g of the dish plus ash;

M, is the percentage moisture content of the test portion as determined.
The result shall be calculated to two decimal places andthe mean value shall be rounded to the neprest
0,1 % for reporting.
9 Performance characteristics
The information provided in Annex A shows the results obtained by multiple international laboratory
comparison|studies carried out on w@od pellets, almond kernels, coconut shells, wheat straw and |olive
residues. These five samples represent a variety of solid biofuel material types and are an indication of

the repeatability and reproducibility that can be achieved with this method.

10 Test report

The test repjort shalldnclude at least the following information:

a) identifi¢ation(of the laboratory performing the test and the date of the test;

b) identifitation-efpreduct{orsample}-tested;

c) areference to this document, i.e. ISO 18122:2022;

d) final ashing temperature used if other than (550 * 10) °C;

e) results of the test on dry basis as indicated in Clause 8;

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

g) any deviation from this document, or operations regarded as optional;

4 © IS0 2022 - All rights reserved
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Performance data

General

2:2022(E)

Perfgrmance data were derived from regularly executed interlaboratory comparison/test studies

between 2016 and 2021. Performance data selected cover a range of ash content between|

11,2
Sam
a)
b)
‘)
d)
e)

A.2
The

Bulgpria, Canada, Denmark, Estonia, France, Germany, Italy, the Republic of Korea, Laf
Porthigal, Russia, Spain, Slovenia, Swedeén, Switzerland, the Netherlands, the United Kingdd

and

06 and different biomass types and origin, see Tables A.1 and A.2.
ples tested:

wood pellets (100 % spruce);

dlmond kernels;

¢oconut shells;

Wwheat straw;

live residues (orujillo).

Results of different samples

the USA participated in at least.oné€ of the interlaboratory comparison test studies.

0,34 % and

number of participants varied between8and 27 laboratories. Laboratories from Austria, Belgium,

via, Poland,
m, Uruguay

All ppssible outliers (95 % probability) and/or statistical outliers (99 % probability) were eliminated in

the gvaluation as well as restil§s'with a z-score higher than 2.

Table A.1»—='Summary of ash content results of the five selected samples

Wood pellets | Almond ker- Coconut Wheat Oljve residues
Statistic parameters (spruce) nels shells straw %
% % % %
Mean value X 0,34 2,00 4,04 5,47 11,15
Repgqatability limit r 0,05 0,23 0,26 0,15 0,51
Reproducibitity timmit R 0710 065 0751 037 1,08
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