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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.
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Introduction

Determination of dry matter content and water content are carried out for different purposes.

This document is used when the dry matter content is needed to calculate the results for chemical
analysis or physical testing, or to determine the water content of cellulosic nanomaterial suspensions.

I1SO 638-111 is dedicated to the determination of the dry matter content or moisture content in paper,
board, pulp and cellulosic nanomaterials in solid form, which all can be produced from virgin and/or
recycled materials.

moisfure content (maximum and minimum values) of a lot of paper and board. In the 'Cpnverting of

[SO 48714l is used for the purpose of determining the average moisture content and thekvariation in
as printing

paper and board, moisture content is important as it can have an effect on processes-suc
and dopying. Moisture content can have an effect on curl and dimensional stabilit¥)

ISO 4119[3] is used in laboratory procedures or is referred to in other International Standajrds in which
the sfock concentration of an aqueous pulp suspension requires determination.

ISO 801 (all parts)4l specifies the determination of saleable mass in lots;

© IS0 2022 - All rights reserved v
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INTERNATIONAL STANDARD ISO 638

-2:2022(E)

Paper, board, pulps and cellulosic nanomaterials —
Determination of dry matter content by oven-drying
method —

Part 2:

Suspensions of cellulosic nanomaterials

1 9

This

in su
susp4
volat

susp¢nsions samples taken for chemical and physical tests in the“laboratory, when 4
deterimination of dry matter content is required.

NOTE This document determines the total dry matter content 6f the sample, including any dig

If onl
meas

2 Normative references

Ther

3 Terms and definitions
For the purposes of this documeht; the following terms and definitions apply.

ISO ajnd IEC maintain terminelogy databases for use in standardization at the following ad

— 1
— 1

3.1
cell
CNM

matefiahcomposed predominantly of cellulose, with any external dimension in the nanoscd

cope

spensions of cellulosic nanomaterials. The procedure is applicable to cellulosic n
ensions which do not contain any appreciable quantities of materials other than w4
le at the temperature of 105 °C £ 2 °C. It is used, for example, in the case of cellulosic 1

7 the cellulosic material content free of dissolved solids;is\desired, dissolved solids are rem
iring the dry matter content, e.g. by washing or dialysis, taking care to retain all cellulosic m4

b are no normative references in this doCument.

50 Online browsingplatform: available at https://www.iso.org/obp

FC Electropediasavailable at https://www.electropedia.org/

osic mranomaterial

document specifies an oven-drying method for the determination of’the dry maftter content

anomaterial
iter that are
anomaterial

concurrent

solved solids.
oved prior to
terial.

Hresses:

le (3.5), or a

material having Internal Structure or suriace structure in the nanoscale, with the mternal structure or
surface structure composed predominantly of cellulose

Note 1 to entry: The terms nanocellulose (NC) and cellulose nanomaterial (CNM) are alternative terms for
cellulosic nanomaterial (CNM).

Note 2 to entry: Some cellulosic nanomaterials can be composed of chemically modified cellulose.

[SOURCE: ISO/TS 20477:2017, 3.3.1, modified, — "or a material having internal structure or surface
structure in the nanoscale, with the internal structure or surface structure composed predominantly
of cellulose” deleted from the definition; "cellulose" changed to "cellulosic"; Note 3 to entry deleted.]
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3.2

constant mass
<container> mass reached by a container after drying until the difference between two successive
dryings and weighings does not exceed a specified mass fraction of the test specimen after drying

3.3

constant mass
<test specimen> mass reached by a test specimen (3.7) after drying until the difference between two
successive dryings and weighings, separated in time by at least half the initial drying period, does not
exceed a specified mass fraction of the test specimen after drying

3.4

dry matter
ratio of the
105 °C % 2 °(

Note 1 to ent]

3.5
nanoscale
length range

Note 1 to enf
length range.

[SOURCE: IS

3.6
suspension
heterogeneqg

Note 1 to entj
from liquid tq

Note 2 to enty
generally in g

content
mass of a test specimen (3.7), after drying to constant mass (3.3) at a temperatu
under specified conditions, to its mass before drying

y: The dry matter content is usually expressed as a percentage mass fraction.

approximately from 1 nm to 100 nm

ry: Properties that are not extrapolations from larger sizes are ‘predominately exhibited i

D/TS 80004-1:2015, 2.1]

us mixture of materials comprising a liquid@nd a finely dispersed solid material

y: As the concentration of cellulosic nanomaterial increases, the suspension becomes more vi
gel.

y: In the case of cellulosic nanomaterials, a material of a mass fraction of 1 % to 5 % concentra
el form depending on the type of cellulosic nanomaterial. Above these concentrations, the m3

can be in soli¢l form such as powder.

[SOURCE: IS

D/TS 80004-6:2021, 3.13/modified — Notes 1 and 2 to entry added.]

3.7
test specim

n

portion of tHe sample ondhich the test is conducted

4 Principle

re of

h this

Sscous

ionis
terial

Test speciménstaken from cellulosic nanomaterial samples in suspension form are weighed befor

e and

after drying

The dry mat

to constant mass.

ter content is calculated from the mass of the test specimen before and after drying.

5 Apparatus

5.1 Balance, which can be read to the nearest 0,1 mg.

5.2 Containers, water vapour-proof, with tightly fitting lids, and made from a material (e.g. glass or
plastic) not affected by the conditions of test.

5.3 Drying oven, capable of maintaining the air temperature at 105 °C + 2 °C, and suitably ventilated.

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=aae9362f154c94efc0337abd101e707d

ISO 638-2:2022(E)

5.4 Desiccator.

6 Sampling

Care shall be taken that the procedure is appropriate for the material being sampled and to ensure that
the test specimens are representative of the sample available. Filtration to concentrate dilute samples
prior to sampling is not recommended as it can result in loss of cellulosic material. The sampling method
used shall be reported according to c) in Clause 11.

In all cases take special precautions to avoid any change in water content of the material that will be

teste

d

7 Preparation of test specimens

Prote
Hand
or ad
samp
imme

Prep

Use e
Fore
alw

ct the test specimens from evaporation. Do not use bare hands to handle the tes
le the test specimens and weighing containers with clean, dry, rubber’or polyeth
apted tools (e.g. tweezers). For determination of dry matter content of cellulosic 1
les as received, place each test specimen as soon as obtained irf-a tared container
diately.

hire at least duplicate test specimens for each sample.

nough test specimen to ensure that a minimum of 20 mg of solid material will remain
kample, the requirement leads to a test specimen mass'more than 4 g for a 0,5 wt% sa
t% sample, 1 g for a 2 wt% sample and 0,4 g for a 5’wt% sample.

For diilute samples, it might be necessary to use several test portions of the sample which a1

Cons¢
resid

ecutively with the previously dried test portion(s) in the same container, in order to 9
Lie of at least 20 mg. They can be placed in large diameter containers to speed drying.

When necessary to avoid prolonged heatinig of heat-sensitive samples which can decompos

cellu
to oV

ose nanocrystals) or large volumes of suspension, the test specimen can be freezg
en-drying. Place the container with the test specimen in an appropriate freezer u

specimen is completely frozen, then place the container/test specimen in a lyophilizer acc

many
procq

facturer’s instructions until the test specimen is completely dry. Remove from the lyg
ed to the next step.

8 Procedure

[ specimens.
ylene gloves
anomaterial
and close it

after drying.
mple, 2 g for

e then dried
btain a total

e (e.g. acidic
-dried prior
ntil the test

prding to the

philizer and

The fpllowing steps shall be applied to the prepared test specimens.
8.1 | Carry-out all weighings according to the balance requirement (5.1).
8.2 Repeatedlydryacomtaimer {52 imamoverr t5-3)at H05€+2°Camd—cootdowmir a desiccator

(5.4) so that the difference between two consecutive dryings and weighings of the container does not
exceed 1 % of the mass of test specimen after drying that is to be obtained in 8.13. Let the constant

mass

NOTE 1

be the container mass.

When the nominal value of dry matter content of the sample is given, it can be convenient to use the

nominal value to estimate the required constant mass variation of the container for subsequent analyses.

NOTE 2

mass

variation of the container for subsequent analyses.

It can be convenient to use a quickly determined dry matter content to estimate the required constant

8.3 After placing a test specimen of appropriate mass in the container, weigh the closed container

with

©ISO

the test specimen.
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8.4 Calculate the test specimen mass in the closed container and let it be the test specimen mass
before drying.

8.5 When necessary, pre-treat the container with the test specimen, e.g. freeze-drying as described
in Clause 7. Open the container and place it with the test specimen and its lid in the drying oven.

8.6 Heat the container and test specimen to dryness at 105 °C + 2 °C. Dryness can be verified visually
when establishing an appropriate initial drying period. For aqueous test specimens, the initial drying

time will vary with the volume to be evaporated.

8.7 After
(5.4).

8.8 After (
and reclosin

8.9 Weigh
8.10 Calcul

8.11 Thete
successive W
this period d

8.12 The dj
initial dryin|
drying perid

Care shall b
Such test sp
“visual” dry
decompositi

8.13 Repea
test specime

Irying, 1t the Iid on to the container and allow the test specimen to cool In the desig

ooling, equalize the air pressures outside and inside the container by quickly half-op
g the lid.

the closed container with the test specimen.
hte the test specimen mass in the closed container.

st specimen is considered to have reached constant massavhen the difference betwee
reighings after drying at 105 °C + 2 °C does not exceed 1% of the test specimen mass
fdrying.

lo time. During these periods, do not put any new test specimens in the oven. The i
d, even for highly moist samples, should-not be more than 16 h.

e taken to ensure that heat-sensitive test specimens do not char (blacken) during dj
ecimens should not be heated forlonger than necessary following the initial weighing
ness is achieved. Freeze-drying as described in Clause 7 may also be used to avoi
pn by prolonged heating.

[ 8.5 to 8.12 until constant mass is reached. When constant mass is reached, let it b
n mass after drying.

8.14 If the mass variation of the container obtained in 8.2 is larger than 1 % of the test specimen

after drying

8.15 Repea
for which th

use a smaller container and/or a larger test specimen, and repeat 8.2 to 8.13.

| 8.2 £0-8.14 to carry out two determinations or as many as are stated in the method g

ying period between two successive weighings shall be at least one-half of the mini

cator

bning

N two
after

mum
nitial

ying.
after
l any

e the

mass

ftest

e dry-matter content is to be determined.

8.16 The results of the parallel determinations of dry matter content should not deviate from their
mean by more than 2 % of the mean value. Otherwise, it is recommended to review the whole procedure
to avoid unknown uncertainties, to use test specimens of a larger mass or a balance of better accuracy
and to repeat 8.2 to 8.15.

NOTE This document is a reference method for determination of dry matter content based on oven dryness

at 105 °C. Other drying techniques (e.g. microwave and infrared drying) are available on the market but results
from those techniques do not accord with this document.
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9 Calculation and expression of results

Calculate the dry matter content, w,,, expressed as a percentage mass fraction, according to

Formula (1):

W =2 %100 M
my

where

m, is the mass, in grams, of the test specimen before drying;

m, isthe mass, in grams, of the test specimen after drying to constant mass.

Calcylate the mean dry matter content of the determinations, wy,;,, and expresstheresult to the first

decirhal place if the dry matter content is 10 % and higher, or to the second detimal plage if the dry
matter content is below 10 %.

Watelr content can be calculated as described in Annex A.

10 Precision

The rjepeatability and reproducibility of this method were detérmined by conducting an intgrlaboratory
comparison study with several types of CNM suspension¢samples. A description of the sanpples used in
this qtudy and the interlaboratory comparison results ase presented in Annex B.

11 Testreport

The tlest report shall contain at least the following information:
a) reference to this document, i.e. ISO:638-2:2022;

b) the date and place of testing;

c) Jllinformation for the complete identification of the sample;
d) the result, expressed as)a percentage mass fraction;

e)

f) dny deviatiens from this document which could influence the test result.

Q

ny unusual featires observed during the test;

© IS0 2022 - All rights reserved 5
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Annex A
(informative)

Calculation of the water content

Calculate the water content, wy,, expressed as a percentage mass fraction, according to Formula (A.1):

WH20 =1
where

m, isth

my isth

Calculate th
place.

Tln —ITI
0 12100
my

e mass, in grams, of the test specimen before drying;

e mass, in grams, of the test specimen after drying to constant mass,

(A1)

e mean water content of the determinations and express the(yesult to the first defimal
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