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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

The dry sieving of powdered material containing individual particles can be carried out quite easily.
This simple, quick and cheap method enables the determination of the particle size of water-soluble
materials. Therefore, the dry sieving method should always be used first. However, the sieve apertures
can become blocked by sample particles, a phenomenon known as blinding. Blinding is mainly caused
by caking and the production of electrostatic charges, particularly on sieves with small apertures. Dry
sieving of very wet material can also lead to blinding. These difficulties are not encountered with the
wet sieving method, which is applicable to any kind of material such as powders (dry or wet), paste-like
products or granules except those containing water-soluble constituents.

In or(der to ensure the comparability of results, all masses of size fractions are expressedaq dry matter.

This|document is based on EN 12948:2002.

© ISO 2018 - All rights reserved v
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Liming materials — Determination of size distribution by
dry and wet sieving

1 Scope

This document specifies two methods for the determination of the particle size distribution of liming

mat

MetHod A (the dry sieving method) is applicable to all liming materials except wet an

prod

after|drying.

MetHod B (the wet sieving method) is applicable to products which are susceptible to bling

elect

particle size distribution of granulated products. Method B is not applicable to burnt limg
matdrials containing water-soluble constituents.

2 Normative references

The
cons
unda

ISO §
of op

ISO 3
ISO §
ISO 1

EN 1
meth

3
No te
ISO 4

Terms andddeéfinitions

TTats:

ucts. Method A is not applicable if blinding, caking, electrostatic charges or agglome

rostatic charges or agglomeration after drying. Method B can be ugéd to determine

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<dreferences, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

65, Test sieves — Metal wire cloth, perforated metal plate and electroformed sheet — N
Pnings

310-1, Test sieves — Technical requirenients and testing — Part 1: Test sieves of metal wi
397:1988, Solid fertilizers and soil'conditioners — Test sieving
4820-1, Fertilizers and liming materials — Sampling and sample preparation — Part 1: §

2048, Solid fertilisers~and liming materials — Determination of moisture content —
od by drying at (105°472) °C

rms and\definitions are listed in this document.

nd’TEC maintain terminological databases for use in standardization at the following g

d paste-like
ration occur

ling, caking,
the primary
b and liming

heir content
applies. For
hts) applies.

ominal sizes

re cloth

ampling

Gravimetric

ddresses:

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

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

4 Principle

4.1

Suitable methods

Table 1 gives the recommended methods for different liming materials.

In ca
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se of different options, see remarks.

2018 - All rights reserved


https://www.iso.org/obp
http://www.electropedia.org/
https://standardsiso.com/api/?name=561413e4f9ea0e1abe9460ba150069c1

:2018(E)

ISO 20977

a[qeordde jou :—
pasn aq Aew :[euonndo
poylaw pa.iajaad :x
A3Y]
Su1£ap Ja3je — — X wuw § 03 dn A[renaeq 1M topmogq | (@orUInj UL3
-Ax0 31se1q)
[oyoo[e ul [euonndo — X wuwt T 03 dn Alrenaed A1q JIapmod s3e[s 104
paau ou — — — — Alrenaed M uoisuadsng o
[oYyoo[e ul [euonndo — X wn 9oz/0 03w 95/0 | A[jenaed A1q Iapmod pajelpAH
— — X wuw 8/ 03 wwi X/ AJenaed A1q pauaaads
i yuing
— — X wuw ¢/0 0y ww 1/0 A[rennaed A1qg Japmod
— [euonndo X ww 7/0 03wl £9/0 ON Aia Iapmod (ferioreWt
paAladal se — X — wul )G /0 03 Www G/ ON 19M JIapmod 1Jos) y[eyn
wr 0QT uey3.1as.Ieod uoljde.y X — [euonndo wn 0Ggz/0 03 wrl 01/0 ON 19M uorsuadsng
wrl 0oz 03 dn iz (seponnred Arejusurs
Z [euonndo 1 [euonndo X ON A1q pale[nue.n
uMopy[Ba.Iq J91Jk i pue | ) 1/0 03wl €9/0
umops[ealq 9.10j9q — — X ww £ /7 ON A1 pale[nue.ln
— [euonydo X ww §/&%03 x/wr 001 ON Liq pauyeq a1wIo[op
3U1A31S 19M 10] PaAIadAL SB /ouoysawl]
— X [euonndo wuw §/0 o3 wrH-001/0 OoN PM JIapmod
Suraats A1p 10§ Surkip JIaije
— [euonndo X wuw §/0 03 wn J9T/0 ON A1q JIapmod
X — X wn 0o1/0 03 wir £9/¢ ON A1q JIapmod
X — — wn g9/0 o3 wr 0T/0 ON A1qg Japmod
( pauaaIds
pozZl o Juoisuadsng
jout oylouw !
-plepueis jou) (g poypowr) (v potaou) wwﬂ_wmwm IPM/A1q | /pare[nuen
UOTIDRIJIIP J9SeT BU1A915 19 Buaats A1q /pauigaq
/Iapmod
syleway (s)poyraur a[qerng jo3ew a3 uo agduel 9zI§ o1qnios 9IN3ISIO| | UonBIUSSAI] °d4y
‘ ‘ RERLYYY : : [eLIey

UOIIBUTULIJIIP UOIINLIISIP JZIS .10J Spoylaw d[qelins — [ J[qeL

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=561413e4f9ea0e1abe9460ba150069c1

:2018(E)

ISO 20977

a[qeoidde jou :—
pasn aq Aew :[euonndo

poylaw pa.tiajaad :x

A9y
— — X wu /7 A[renaed A1q pale[nue.n
Surkip J193je — — X Burasts Areu A[renae 3 JIapmo says
IAIp 193 -ruitfeud Jeae ww § 03 dn [[en31ed ™M pmod Usvy
— — X s 03 dn AJenaed A1q Japmod
X — — saponed Suy A19a ON PM uorsuadsng
awil| £1030e)
Surfap 193je X — X sa[onaed auly £1aA ON 19M JIapmod TeSng
X — X sa[onaed auly A£19A ON A1qg JIapmod
( ENEERGIN
pazl /uorsuadsng
g poyzaw Vv poylaw !
-pJepueis jou) mm poyzou) mm powat) wmﬂ_wmwm PM/A1Q | /porenuern
UOI1DBIJJIP JOSE] ULADIS 19M utadts £1q /pauygaq
/Iapmod
Sy Teway (s)poyzaw a[qens 193 JBW 9} UO d3uel 9ZI§ N_Mpﬂ_\m,m dlisiop | uoreIUdSAIJ EMMWME

(panunuos) T 31qeL

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=561413e4f9ea0e1abe9460ba150069c1

ISO 20977

:2018(E)

In some countries, very fine materials (finer than 50 um) can be found (such as calcium carbonate
suspensions).

For such products, measurement by sieving is not suitable:

Fine particles block the sieve holes and the results cannot be considered as representative.

In this situa

tion, only the laser granulometry measurement is suitable.

However, this measurement is not standardized because the results (xx percent passing yy mm) depend
on a material matrix and on a device calculation algorithm which is specific to each device provider.
Usually, for laser granulometry, particles are dispersed in water. When the product is totally or partially

water solub
product rea
not matter.

4.2 Meth

Dry sieving
machine.

4.3 Meth
Dispersion ¢
Wet sieving
mechanical
5 Appar

Usual labor{

5.1 Balance, capable of weighing to the nearest 0,01 g.

le, alcohol should be used but in such a case (as burnt or hydrated lime), the agrieul
Ctivity is much better than for insoluble products (carbonates) and fineness generally

pd A (dry sieving)

of a liming material with one or more test sieves by hand or usinga mechanical si¢

pd B (wet sieving)

fagglomerated or granulated liming materials with tap Water.

of the dispersed liming materials under continuous water spraying by hand or us
Kieving machine. Drying of the different fractions¥etained on the sieves.

atus

ltory apparatus and, in particular, the following.

5.2 Mech
to material i
when used f]

Hand sievin

5.3 Stainless steel'woven wire test sieves, conforming to ISO 3310-1 and of nominal aperture

covering thq

54 Stopw

nical shaker (sieving machine), capable of imparting both horizontal and vertical m
side a stack of sieves, fitted with a lid with a water intake and a receiver with a water d
pr method B.

b may be carried out instead of mechanical sieving.

granulonretry range of the product.

ratch.

tural
does

bving

ng a

btion
utlet

sizes

5.5 Softb

5.6 Oven,

6 Sampl
Sample the |

rush.

capable of being controlled at (105 * 2) °C.

ing

iming material in accordance with ISO 14820-1.
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7 Procedure

7.1 Test portion

The whole laboratory sample shall be divided in equal test portions of at least 100 g. The size of the test

portions will vary according to the coarseness of the laboratory sample and shall be in acco
[SO 8397:1988, Table 1, subject to a minimum of 100 g.

7.2 Method A (dry sieving)

rdance with

7.2. Preparation of test portions

Dry yvet samples if blinding of the sieves is likely to occur during the sieving.

Dry the wet sample in an oven (5.6) at (105 * 2) °C for a period of time specifiedin EN 12048.

Check whether agglomeration occurs after drying by carrying out a prelimifiary sieving te

Use method B if agglomeration occurs.

7.2. Determination

WARNING — When sieving burnt or hydrated lime produets, precautions shall be tak

co

o

len to avoid

inhallation and skin contact with the product. Operations should be carried out under a fume

hood and appropriate gloves should be worn.

7.2.2.1 Carry out at least two single determinations on separate test portions prepared fr
laboratory sample.

7.2.2.2 Select a maximum of seven test sieves (5.3) from the range of principal sizes listed 1
covel the range of particle size expected.

Assemble the sieves in ascending order of aperture size on top of the receiver.

Weigh the test portion (7.1) to\the nearest 0,01 g per 100 g of test portion, place it on the t
fit thie cover.

7.2.2.3 Place the sieve or the assembled stack of sieves on the mechanical shaker (5.2) a
exactly 10 min [use‘a stopwatch (5.4)].

7.2.20.4 Ifastack of sieves is used, remove the sieves from the stack and weigh the quantity
each(sieve.and in the receiver to the nearest 0,01 g. Remove particles caught in the mesh of
brushingthe reverse side of the sieve.

m the same

n ISO 565 to

bp sieve and

nd shake for

retained on
the sieve by

7.2.2.5 If only one sieve is used, discard the undersize fraction that has passed through the sieve.
Repeat the sieving process for exactly 1 min. If more than 0,2 g passes through the sieve, repeat the
procedure as many times as necessary. Remove particles caught in the mesh of the sieve by brushing the

reverse side of the sieve. Weigh the oversize fraction.
7.3 Method B (wet sieving)

7.3.1 General

Use an additional test portion to determine the moisture content in accordance with EN 12048.

Prior to measurement, check that the tap water pH is higher than 6,4 to avoid possible reaction of fine

particles of carbonates.

© ISO 2018 - All rights reserved
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Carry out at least two single determinations on separate test portions prepared from the same

laboratory s

ample.

7.3.2 Determination

7.3.2.1 Non-granulated and non-agglomerated products

7.3.2.1.1 Select a maximum of seven test sieves (5.3) from the range of principal sizes listed in ISO 565
range of particle size expected.

to cover the

Assemble t

Weigh the t¢st portion (7.1) to the nearest 0,01 g per 100 g of test portion, place it on the topsievé and
fit the lid with the intake for water.

7.3.2.1.2 Place the assembled stack of sieves on the mechanical shaker (5.2) and’shake undgler a
continuous water flow of 2,0 1/min to 2,5 1/min for exactly 10 min (use a stopwatch (5¢4)).

Set the meclanical shaker to a medium vibration frequency throughout the sieving.

7.3.2.1.3 Remove the sieves from the mechanical shaker and rins€ the residues of each gieve
quantitatively into separate 250 ml pre-weighed beakers.

Decant or pipette most of the water on the top of the material, ensutring that no material is spilled.

Dry each of the oversize fractions in an oven (5.6) at (105 * 2)¢€and then weigh each fraction separately
(see EN 120#8).

7.3.2.2 Granulated and agglomerated products

7.3.2.2.1 \Veigh the test portion (Z7.1) to the-nearest 0,01 g per 100 g of test portion and transfer if into
a 800 ml begker.

7.3.2.2.2 Add approximately 500 ml of water. Stir the granules for 10 min by means of a mechgnical
stirrer with p rotational speed not excéeding 800 min-1. Avoid grinding.

7.3.2.2.3 Rinse out the samplé completely on to the top sieve and fit the lid with the intake for wafer.
7.3.2.2.4 (ontinue acegording to 7.3.2.1.2 and 7.3.2.1.3.

8 Expression of results

8.1 Method A

8.1.1 Record the masses of the fractions retained on the sieves and the receiver (see 7.2.2.4 and

7.2.2.5).

8.1.2 Calculate each mass fraction as a percentage of the mass of the test portion (see EN 1235:1995,

Annex ZA) a

Wn,l -

ccording to Formula (1).

my 1 X100

m 1

M

© ISO 2018 - All rights reserved
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where

8.2

8.2.1 Record the masses of the fractions retained on the sieves (see 7.3.2.1.3).

8.2.2 Calculate each mass fraction as a percentage of the mass of the test portion‘(see EN
Anngx ZA) according to Formula (2).

wherte

9

9.1
The

accordance with ISO 57251,

The

probpbility level andshall not be applicable to particle size ranges or mass fraction other than|

The

product and-size fraction being tested are given in Annex A.

9.2

H/n,z =

wp,1 is the mass fraction retained on sieve n or in the receiver, in percentage;
mp,1 is the mass retained on sieve n or in the receiver, in grams;

me,1 is the mass of the test portion, in grams.

Method B

My 5 X100

m»

i

Wn,2 is the insoluble mass fraction retained on sieve nyin‘percentage;
Mmp,2 is the insoluble mass retained on sieve n aftepdrying, in grams;

M2 is the insoluble mass of the test portiontexpressed on a dry matter basis (see E
in grams.

Precision

General

precision of the methods-was established by an interlaboratory trial carried ou
values obtained for-repeatability limits and reproducibility limits are expressed fg

repeatability-limits and reproducibility limits obtained from the interlaboratory ti

1235:1995,

(2)

N 12048),

in 1999 in

r the 95 %
those given.

ial for each

Repeatability

The absolute difference between two independent single test results (percentage passing a given size
fraction), obtained using the same method on identical test material in the same laboratory by the
same operator using the same equipment within the shortest feasible time interval, will exceed the
repeatability limit (r) on average not more than once in 20 cases in the normal and correct operation of
the method.

The

average values are (15 levels retained):
for method A (dry sieving):

— r=4,0atafineness of less than 3,15 mm and at least 5 % passing;

1) Withdrawn.
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= 20,5 % at a fineness of less than 3,15 mm and at least 5 % passing;

— for method B (wet sieving):

— r=3,6atafineness of less than 3,15 mm and at least 5 % passing;

— %

= 25,2 % at a fineness of less than 3,15 mm and at least 5 % passing.

9.3 Reproducibility

The absolute dlfference between two 1ndependent smgle test results (percentage passmg a glven size
fraction), obtain o the same 1

different opgrators usmg dlfferent equipment, will exceed the reproduc1b111ty limit (R) on averag

more than o
The averagsg
— for met]
— R=
— RY
— for met]
— R=
— RY

ce in 20 cases in the normal and correct operation of the method.
values are (15 levels retained):
nod A (dry sieving):
7,8 at a fineness of less than 3,15 mm and at least 5 % passing;

= 37,2 % at a fineness of less than 3,15 mm and at least 5 % passing;
nod B (wet sieving):
5,7 at a fineness of less than 3,15 mm and at least 5 % passing;

=39,7 % at a fineness of less than 3,15 mm and atleast 5 % passing.

10 Test report

The test rep|
a) alldata
b) arefere
c) themet
d) theresy

e) any par

f) any opsd
results;
g) the datg

ort shall contain at least the following information:
necessary for the identification of'the sample;

hce to this document, i.e. ISO'20977:2018;

hod used (method A or method B);

Its and the units imwhich the results have been expressed;
ficular points gbserved in the course of the test;

ration not Specified in the method or regarded as optional which might have affecte

of‘the test.

with
e not

d the
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Annex A
(informative)

Results of an interlaboratory trial to determine the size

distribution by dry and wet sieving

An i tarlabaoratarg £rial varac araanizad 10 1000 hy CEN/TC 260 0AMC 2 +a0 obhtqain nracicion
Ao EdHAe a1t By—oEmy T oSO U/ oo+ttt PFee

data for the

;;;;;;;;;;;; Yt =) P TOTOTT

metHods specified in this document.

In thiis trial, eight laboratories from five participating countries determined the size dis
dry and wet sieving of five types of product. The values derived from this interlaboratory

tribution by
trial for the

repeftability limit and reproducibility limit of each product being tested are given'in Tables|A.1 and A.2.

Thoygh all five materials were tested for six different granulometry ranges and reporte
valugs of r and R obviously depend on the granulometry range.

— 1 and R values are much higher when the percentage passing aGjeve is very low, i.e. le
This method does not give accurate results and should not belused when a size fraction i
% %. These levels (less than 5 %) were removed for the general calculation of r and R.

H below, the

s than 1 %.
s lower than

— 1 and R values are much higher when the granulometry range is coarser than 3,15 mm because

3,15 mm) were removed for the general calculation of r and R.

getting a representative sample of a coarse material is very difficult. These levels (doarser than

In the following tables, only the clear lines were taken into account for general r and R caldulation. The

grey|lines were not taken into account.
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Table A.1 — Repeatability limits and reproducibility limits derived from interlaboratory trial

for method A (dry sieving)

Sieve
material

Magnesian
limestone

Dolomite
fine

Dolomite
coarse

Chalk
coarse

Level

Mean

% passing

Number
of r
laboratories

2 mm
TN 5,150 6 1,799 2,336 34929 ABM?R 53
1 mm “, a
) mm 22,205 6 2,067 3,347 13}3;;\2\ 15,074
)
0,160 mm 46,192 7 2,857 9,077 84 19,451
1 mm
<0,160 mm 25,648 7 4,327 5236 C1—~ 16871 | 20417

0,160 mm
1 mm

<0,160 mm

2 mm
315 16,429 7 6,240 5,601 37981 | 34,091
Jmm 2¢_§aﬁ 7 1,555 10,188 7553 | 49479
mm /~\
\®
0100 mm | <522,064 7 3,086 4,749 13,988 | 21,524
mm )
<0,160 34,543 7 5,338 10,365 15452 | 30,006

2mm 10,436 6 1,930 4,217 18,494 40,411
3,15 mm
1 mm 13,062 7 2,041 8,368 15,622 64,064
2 mm
0,160 mm 33,059 7 8,269 19,101 24349 | 56,247
1 mm
<0,160 mm 21,082 6 10,443 12,601 49,536 59,770

10
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Table A.1 (continued)
Number
Sieve Level o M::sriln of r R 05 :}
material °p & | laboratories 0 0

Blast
furnace
<0,160 mm 98,603 5 0,770 6,187 0,781 6,275
>
%O
N\
S
N
<
N
\\(\0
o
4\
O
&
>
@ *
Og)O
%\%
&
?\
O
R
)
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