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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 maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
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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Solid biofuels — Determination of moisture content —
Oven dry method —

Part 2:
Total moisture — Simplified method
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Scope

5 document describes the method of determining the total moisture content of a tést sam
uels by drying in an oven and is used when the highest precision is notmeeded, e.g.
Huction control on site. The method described in ISO 18134 (all parts).is applicable
uels. The moisture content of solid biofuels (as received) is always reported based on the
he test sample (wet basis).

E The term moisture content, when used with biomass materials, can be misleading sing

rmining moisture content by oven drying (see References [1] and\3]).

Normative references

following documents are referred to in the téxt in such a way that some or all of th
Ktitutes requirements of this document. Fordated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

147809, Solid biofuels — Sample prepardtion
16559, Solid biofuels — Terminology; definitions and descriptions
181352), Solid biofuels — Sampling

Terms and definitions
the purposes of this document, the terms and definitions given in ISO 16559 and the follo
and [EC maintain terminological databases for use in standardization at the following ad

[EC Electropedia: available at http://www.electropedia.org/

[SOOnline browsing platform: available at http://www.iso.org/obp

ple of solid
for routine
fo all solid
total mass

e untreated

hass frequently contains varying amounts of volatile compounds{extractives) which might evaporate when

Pir content
pplies. For
[s) applies.

ving apply.

dresses:

3.1

nominal top size
aperture of the sieve where at least 95 % by mass of the material passes

[SOURCE: ISO 16559:2014, 4.137, modified.]

3.2

test sample
original sample sent to the laboratory for analysis

1
2)

To be published.
To be published.
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3.3
test portion
sample extracted from the test sample (3.2) and used during the analysis

4 Principle

The test portion of solid biofuel shall be dried at a temperature of 105 °C in air atmosphere until
constant mass is achieved and the percentage moisture shall be calculated from the loss in mass of the
test portion.

The differdnce with this procedure compared to the reference method ISO 18134-T1 1s that the effect]ldue
to buoyandy is neglected and only a single determination is required. The weight of a tray when stillfhot
is less thar] the weight of the cold tray due to buoyancy. The magnitude of the buoyancy effect-depgnds
of the size and the weight of the tray.

5 Apparatus

5.1 Dryipg oven, capable of being controlled at a temperature within the range of (105 * 2) °C and in
which the hir atmosphere changes between three to five times per hour. The air velocity shall be quch
that the tedt portion particles are not dislodged from their tray.

5.2 Dishles and trays, of non-corrodible and heat-resistant material and of such dimension that ghey
will hold the total test portion in the proportion of not exceedingI"g of material per cm2. The surfade of
the trays shall be such that the possibility to adsorption/absorption is minimized (very clean and gven
surface).

5.3 Balapce, capable of reading to the nearest 0,1 g:

6 Sample preparation

6.1 Sample reduction

Test samples for the determinatipn-of total moisture content shall be obtained in accordance with
ISO 18135 jand shall be received-in the laboratory in sealed air-tight containers or bags. A test portion
shall be prepared in accordance with ISO 14780 and the nominal top size reduced to below 31,5 mnj}.

6.2 Drying of test portion

The necesdary drying time of the test portion depends, among other things, on the particle size of|{the
test sampl¢ material. In order to reduce the necessary drying time, the particle size of the material jnay
be reduced to’below 31,5 mm by cutting up the material, provided that the cutting procedure does|not
change the moisture content of the material. To minimize loss of moisture, the cutting shall be carried
out as fast as possible while avoiding air ventilation as much as possible. Visibly wet samples cannot be
cut up without loss of moisture and shall therefore be pre-dried.

If the above procedure is not practical, larger test sample sizes and longer drying times shall be used.
Deviations from the established procedures shall be documented on the test report.

WARNING — Dried solid biofuels are hygroscopic. Precautions shall be taken to ensure that
moisture is not lost during preparation of the test portion. Significant losses of moisture from
test portion will occur after a few minutes in room atmosphere.

2 © IS0 2017 - All rights reserved
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6.3 Size of test portion

The mass of the test portion shall have a minimum mass of 300 g.
NOTE
200 g or 100 g, respectively, if using a balance capable of reading to the nearest 0,01 g.

7 Procedure

For fine particulate solid biofuels (e.g. sawdust and fuel powder), the test portion can be reduced to

7.1 __Handling of test portion

Welgh an empty and clean drying tray to the nearest 0,1 g.

hsfer the test portion from the package (container or bag) in which it is delivered .to the
n drying tray and spread the material evenly, not to exceed 1 cm? of surface areaper 1 g

hse moisture remains on the inside surfaces of the package, shake the package to allow tl
e-absorb the moisture prior to emptying the package.

Tra
cled
Inc
tor

7.2 Weight of test portion

Weigh the tray with the test portion to the nearest 0,1 g before hedting.

NOTE1 Do notuselarger dimension of the drying tray than negessary in relation to the size of the
due|to buoyancy when hot weighing is undertaken (see ISO 18134-1).

Thereafter, place the tray in the temperature-contrelled oven at (105 * 2) °C. Heat the
contant mass has been achieved. Constant mass is‘defined as a change not exceeding 0,2
of the initial mass of the test portion during a heating period of 60 min. The drying time re
depend on particle size of the material, rate of<atmospheric change in the oven, and thick
laygr of material.

Remove the tray from the oven and weigh-when still hot to the nearest 0,1 g within 10 sto 1
to ajvoid absorption of moisture. Use-heat-insulating material on the balance pan to avoid din
with the hot tray.

NO1
part

E2 The required drying time can be determined in pre-tests on similar fuel types with
icle size.

Do pot overload the dr§ing oven. The space above the trays and between the trays shall allo}

empty and
f material.
e material

test portion

tray until
Do absolute
quired will
hess of the

b s in order
ect contact

comparable

v free flow

of ajr and moisture.
To prevent unnécessary losses of volatile compounds, generally, the drying time should not efxceed 24 h.
8 |Calculation
Thdmeisture content, M., of the test portion, asreceijved, shall be reported on a wet basis and expressed
as a percentage by mass and shall be calculated in accordance with Formula (1):
m,—m
M, = (my=ms) 100 (1)
(my—m;)
where
m1 is the mass of the empty drying container, in g;
my is the mass of the drying container and test portion before drying, in g;
m3 is the mass of the drying container and test portion after drying (weigh when still hot), in g.
© IS0 2017 - All rights reserved 3
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The result shall be calculated to two decimal places and rounded to the nearest 0,1 % for reporting.

9 Performance characteristics

Because of the varying nature of the solid biofuels covered by this document, it is not possible to give a
precision statement (repeatability or reproducibility) for this test method.

10 Test report

1 1l 1 1 1 1 £oell . . £ L]
The test reportsiTairmciude at leasttie 10ITIOWIIlg ITTOT'TIId U011

a)
b)
‘)
d)
e)
f)

an identification of the laboratory performing the test and the date of the test;

an ide
a refer]

the reg

any unjusual features noted during the determination which might affect.the result;

any de|

tification of the product (or sample) tested;
ence to this document, i.e. ISO 18134-2;

ults of the test on wet basis;

viation from this document or operations regarded as optional.
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