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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 maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
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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INTERNATIONAL STANDARD

ISO 17190-9:2020(E)

Urine-absorbing aids for incontinence — Polyacrylate
superabsorbent powders —

Part 9:
Test method for gravimetric determination of flow rate and

bylkdensity

WARNING — This document does not claim to address all of the safety concerns, if any, associated
with its use. It is the responsibility of the user of this document to establish ‘appropr
and health practices and determine the applicability of regulatory limitations prioi
is gxpected that the person performing this test has been fully trained in all aspe

pr

1

Thi
den

cedure.

Scope

5 document provides a test method to determine the mass-flow rate and bulk density (g
sity) of polyacrylate superabsorbent powders.

ate safety
to use. It
cts of this

r apparent

Pir content
pplies. For
[s) applies.

bcedure for

dresses:

2 |Normative references

The following documents are referred to in thestext in such a way that some or all of th
congtitutes requirements of this document. Fof’ dated references, only the edition cited 4
undated references, the latest edition of thereferenced document (including any amendmen
ISO|187, Paper, board and pulps — Standard atmosphere for conditioning and testing and pr
monitoring the atmosphere and conditioning of samples

3 |Terms and definitions

For|the purposes of this document, the following terms and definitions apply.

[SOland [EC maintaif-terminological databases for use in standardization at the following ag
— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Eletctropedia: available at http://www.electropedia.org/

31

bulk density

mass of unit volume of the powder after free fall, expressed in grams per millilitre

3.2

flowability

time for a mass of the powder to pass through a specified funnel, with the mass of the powder, expressed

ing

3.3

rams, and the flowability, in seconds

flow rate
mass of the powder flowing through a specified funnel per unit time, expressed in grams per second

© IS0 2020 - All rights reserved
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34
sample

product or portion of a product taken from a production lot for testing purposes and identifiable and
traceable back to its origin

3.5
specimen

specific portion of the identified sample (3.4) upon which a test is performed

4 Princ

iple

The flowability of polyacrylate superabsorbent powders is determined by pouring a representaLive
sample thrjough a specified funnel and recording the time required for the entire sample to flow oy
the funnel[The mass of the sample is divided by the time recorded to calculate the flow rate,

The bulk

sample thr
the cupis d
of the poly

NOTE I

5 Appa

5.1 Dens
steel desig]

ough a specified funnel into a density cup. The mass, expressed in grams, of the sampl
ivided by the volume, expressed in millilitres, of the density cup to calculate the bulk den
mer.

or the purpose of simplification of this test method, “flow rate” is used\to mean “mass flow rate”

ratus

ity cup (see Figure A.1), consisting of a stainless-steel cylinder, smoothly finished inside
nation X5CrNiMo 17-12-3), having the following:characteristics:

a) Capacity (100,0 = 0,5) ml;

b)
‘)

Intern

Intern

hl diameter (45,0 £ 0,1) mm;

h1 height (h) (63,1 £ 0,1) mm.

5.2 Funnel, with/without orifice damper, made of polished stainless steel (steel designation X5CrN

17-12-3, wi
a) Orifice
b)
c) Height

Incling

5.3 Cam

ith an Rz value of preferably)1,6), having the following characteristics:
internal diameter (10y00 + 0,01) mm;

tion angle of conley*20°;

(145,0.£0;5) mm.

el hair‘brush or vacuum cleaner, for cleaning the funnel.

5.4 Flat

etal blade, e.g. spatula, paint or palette knife

t of

ensity of polyacrylate superabsorbent powders is determined by pouring(@jrepresentative

e in
Sity

[see

iMo

5.5 Analytical balance, capable of weighing, to the nearest 0,01 g, for test specimens with a mass of
100,00 g plus the mass of the density cup.

5.6

5.7

5.8

5.9

Utility tray, 40 cm x 25 cm X 6 cm.
Beaker, with a capacity of 250 ml.
Ring stand, capable of holding the funnel in the ring.

Timer or stopwatch.

© IS0 2020 - All rights reserved
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6 Conditioning

Samples shall be delivered in a closed container, to prevent absorption of atmospheric moisture. Allow
the closed container to equilibrate to the laboratory conditions. The preferred test conditions are
(23 = 2) °C and (45 * 15) % relative humidity. If these conditions are not available, test at ambient
conditions and report the temperature and relative humidity. Measure these laboratory conditions in
accordance with [SO 187.

7 Sampling

of Health
guideline
ylate dust
diameter.
particles.
particles

WA]
Haz
val
of
Corn
Pre
abad

RNING — Powder Handling - The German Commission for the Investigation
ards of Chemical Compounds in the Work Area (MAK Commission) has provideda
e for long-term exposure to the respirable portion of superabsorbent polyacr
,05 mg.m-3. The respirable portion is defined as those particles of less than 10 pm
hmercial superabsorbent polymers typically contain less than 0,1-%) of such
cautions should be taken to avoid routine exposure to atmospheric'respirable
ve this guideline MAK value.

7.1
ina
that

Before taking a test portion out of the container to run the test, retate the container fiv
three-dimensional figure of eight motion (see Figure 1), so as to-abtain a homogeneous
matter, sample bottles should not be filled more than 80 % eftheir nominal capacity.

()

Figure 1 —Sense of motion of the container

e fo ten times
oduct. For

7.2
bef

8
Thd

bubble level device or equivalent.

8.1
the

Make sure the test portionnis substantially free of lumps of size greater than 1 mm i
re proceeding with testing.\Lumps can pierce the screen and disqualify the equipment an

Procedure

test shall be performed on a level surface and the level of the apparatus shall be ched

Plagethe funnel into the ring of the ring stand. Then place the ring stand holding the
utility tray with the density cup directly beneath the orifice of the funnel. Adjust the hd

n diameter
d the test.

ked with a

funnel into
ight of the

fun

heloutlet to (40,0 + 2) mm above the top of the density cup.

8.2

Weigh the density cup to the nearest 0,01 g and record the mass as W;.

8.3 Weigh (100,00 £ 0,01) g test portion from the polyacrylate superabsorbent powder test sample
into a 250 ml beaker.

8.4 C(lose the orifice using either a flat blade or the damper located at the bottom of the funnel and
pour the test portion into the funnel along the wall to avoid settling.

8.5 Open the orifice by either removing the flat blade or by opening the damper and immediately start
the timer.

© IS0 2020 - All rights reserved
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8.6 Stop the timer when the last portion of the test portion empties out of the funnel and note the time
(£) in seconds.

8.7 Gently move the density cup away from beneath the funnel and allow the remainder of the sample
to spill into the utility tray.

8.8 Using the flat blade, held perpendicular to the top of the cup, level off the sample flush with the top
of the cup to remove excess polyacrylate superabsorbent powder. Tap the cup gently to settle the sample
to avoid spilling during transfer to the balance.

Weigh the

8.9 C(Carr)
succession

8.10 Clean the density cup and the funnel using the camel hair brush.

Do not tap

If the polymner stops flowing, record the result as not flowing/flowable and«repeat the test.

Do not use

Inspect the
the orifice

9 Calculation

The flowal

m
—_S

1 t
The bulk d
calculated

lensity cup containing the sample to the nearest 0,01 g and record the mass as W,.

y out at least two determinations on the same well-mixed laboratory samplé) in rg
by the same analyst.

the funnel during the course of the test.

a spatula to clean the inside of the funnel.

funnel and orifice on a regular basis for scratches. If scratched it will be necessary to rep
and /or funnel.

ensity, p, expressed in grams per millilitre, of the polyacrylate superabsorbent powde
ps follows:
_M/1

00

'he m4dss, expressed in grams, of the test portion;

ipid

ace

ility is the time (t) in seconds for the 100 g-test portion to pass through the funnel. Calcullate
the flow rafte (q), expressed in grams per second fer‘each 100 g test portion:

ris

is

Ll S pa I A | £ £l ot 4 3 i £l Lol o € 1
CIIC LIITIC, CAlJl CooLtU IIT SCLUIIUS, TUT LUIIT LUOU lJUl LIVUIT LU lJClDD CIIr Uusu LIIC TUIILTICT,

W, is the mass, expressed in grams, of the density cup;

W, is the mass, expressed in grams, of the density cup containing the test portion;

100 is the volume, expressed in millilitres, of the density cup.

Report results to the nearest 0,01 significant figure.

Calculate the average flow rate for the sample from the two test results obtained.

Calculate the average bulk density for the sample from the results obtained for the two test runs.

© IS0 2020 - All rights rese
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Report

In In addition to the precise test results, the report shall include the following information:

a)
b)
‘)
d)

Reference to this document, i.e. ISO 17190-9:2020;
Complete identification of all materials tested and method of sampling;

Name and address of testing institution;

The type of polymer -based absorbent materials, including all technical details and source

nformaation wa i dfor caomnlata s dantifioating AL+ a con]n.

e)
f)

g)

h)
i)
j)
k)
D)

SI v
Ifo
be

reg

11
Lab

THITOT IO troTT T c ot O roT CoTITpIeTC HereptHeatioh-oet+the STTITPTC

Whether or not lumps were present in the sample;

The results of the apparent density for each test portion, expressed in grams per millilitre (g/ml)

to the nearest 0,01 g/ml, and the average for duplicate determinations;

The results of the flowrate for each test portion, expressed in grams per'second (g/s) to
0,1 g/s, and the average for duplicate determinations;

Make and model of testing equipment;

Laboratory testing conditions;

Number of specimens tested;

For computer processed data, identify the software’used and the version;
Deviation from the standard test procedure, if any;

When calculated, the standard deviation orthe coefficient of variation;

Whether or not samples were conditioned prior to testing and, if so, for how long;

Any unusual features noted duringthe determination or if the reproducibility and/or re
criteria were not met.

alues are regarded as the-efficial standard system of measurement for this standard te
her systems of measurément are used in place of SI units (including inch-pound) their ¥

he nearest

peatability

st method.
alues shall

reported independently: Systems of measurement shall not be combined in any way, but shall be

hrded and reported-separately.

Precision

oratory~data was returned to EDANA and compiled and anonymized before analysis. A

Comuittee. The general form of the data was checked by the members and its validity confir

sumpmary’was prepared and presented to the (former) SPACE Analytical & Industri
sal e e 1 ofoth T . ] ]

statistical
hl Hygiene
med. At the

S.

Data distributions were evaluated and extreme outliers were removed before analysis of variance
was performed. The data from the analysis of variance was used to calculate repeatability and
reproducibility statistics for each test and for each of the samples tested. Table 1 provides the results of
that evaluation.

The method has been validated for flowrate over the range of 9,5 to 13,46 g/s and for density over the
range of 0,66 to 0,72 g/ml. In the opinion of EDANA, the method can be used for values beyond this
range, but such values should be validated by the interested parties.

© IS0 2020 - All rights reserved
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Table 1 — Repeatability (r) and reproducibility (R) of the method

Test Sample N Min Max Mean r R
Density AJ224 171 0,67 0,70 0,69 0,03 0,03
WR384 171 0,67 0,72 0,70 0,03 0,04
XZ329 175 0,66 0,69 0,67 0,02 0,02
Flowrate AJ224 171 9,50 13,02 11,49 0,96 1,20
WR384 168 9,96 13,46 11,72 1,07 1,27
XZ329 176 9,78 12,73 11,12 0,79 1,10

6 © IS0 2020 - All rights reserved
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Annex A
(informative)

Example of equipment for bulk density and flow rate

Coesfeld GmbH & Co. KGD.

Horhepage: www.coesfeld.com

For|the simultaneous measurement of flotation and apparent density of plastic granules;a set
of the following is recommended:

Redommended Configuration: 97-230

Flotation and apparent density tester

Plu

0

Diide (Jet, Nozzle) Nr.1: @ 10,0 + 0,01 mimn

Plastic granulates trickling funnel (without jets)
Apparent density measurement cup 100 ml + 0,5 ml
Collecting pan

Moveable sealing plate (orifice damper)

Shaped stand with holder for flotation funnel
Weight: approx. 8 kg

Jet/Nozzle: 51-146

consisting

1) Thisinformation is given for the convenience of users of this document and does not constitute an endorsement
by ISO. Equivalent products may be used if they can be shown to lead to the same results.
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