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Foreword

[SO (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.

Thé procedures used to develop this document and those intended for its further maintenance are descri
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different ty
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SO document should be noted. This document was drafted in accordance with the editorial rules of
[EC Directives, Part 2 (see www.iso.org/directives).

draws attention to the possibility that the implementation of this document may involve the use of]

hts in respect thereof. As of the date of publication of this document, ISO had notyreceived notice of]
ent(s) which may be required to implement this document. However, implementefs are cautioned t
b may not represent the latest information, which may be obtained from the patent database availabl
rw.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.
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/ trade name used in this document is information given for the cohvenience of users and does
stitute an endorsement.

an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressi
hted to conformity assessment, as well as information about ISO's adherence to the World Tr
anization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.hf
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ent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
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s document was prepared by Technical Committee ISQ/TC 190, Soil quality, Subcommittee SC 3, Chem
physical characterization.

F feedback or questions on this document shotild be directed to the user’s national standards bod)
hplete listing of these bodies can be found at www.iso.org/members.html.
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Soil quality — Determination of particle size distribution in
mineral soil material — Method by sieving and sedimentation

AMENDMENT 1

8.2|5

Replace the text with the following:

Ultrasonic bath, able to provide an acoustic power P,. (W) level in the range of 3Wto 20 W per litr
water (see Annex D), typically operating at a frequency between 37 kHz to 45 kHz.

9%

of

Figlure 2

Replace Figure 2 with the following:
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Test sample (9.5) |

!

>40 mS/m

Calculation >2 mm Drv sievin
(8.3 and 8.4) y Sieving
Destruction of Yes Destruction of
organic matter organic matter?
(9.6)
No | ecological
relevant
Removal of Yes (optional), Removalof
Carbonates? >2 % orpH >6,8 | Carbonates (9.8)
No
>40 mS/m
Removal of / Determination of E_ (9.7)
soluble salts (9.7) (optional) ¢
<40 mS/m
Removal of >10 % Removal of
iron oxides (9.9) (optional) iron oxides?

Determination of E_ (9.7)

<40 mS/m

Removal of
soluble salts (9.7)

| Dispersion (9.10) I

!

>0,063 mm

Wet sieving (9.11) I

| <0063 mm
| Sedimentation (9.12) |

!

| Calculation (9.13) I

!

| Test report (10) |

Figure 3
Add the following to the key:

3 sideways opening

9.6.1, first paragraph
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Replace the paragraph with the following:

The organic substances shall be removed. Only for the determination of ecologically relevant particle
size distribution the destruction of organic matter is not necessary (see NOTE).

9.6.1, first paragraph after the NOTE

Replace the paragraph with the following:

Destroy the organic matter with hydrogen peroxide solution as described below.

9.62
Addl the following paragraph after the first paragraph:

Systems operating with an ultrasonic bath (8.2.5) may be used, provided that leomparability to [the
procedure described above without the use of any kind of ultrasonic power'is proven (see Annex|D).
Comparability shall be proven for all soils to be analysed in relation tojtheir Reference Soil Gropps
according to WRB (2015)[14], as soils are from many different climate zofés'and parent materials which
influences the comparability of particle size analyses depending on pre-treatment.

9.6{3

Delete the first paragraph, the second paragraph, the first senténce in the first paragraph after NOTE 1, and
thelsecond paragraph after NOTE 1.

9.613, third paragraph after the WARNING
Replace “100 mS/m” with “40 mS/m”.

9.6
Delete the subclause headings<9:6.1 General”, “9.6.2 Method A” and “9.6.3 Method B”.

9.8| third paragraph

Replace “1004mS/m” with “40 mS/m” in the 6th sentence.

9.9} last but-one paragraph

Replace “100 mS/m” with “40 mS/m”.

9.10 “Dispersion”
Replace the first paragraph and the list with the following:

Add water to the centrifuge bottle so that the total volume is between 150 ml and 200 ml. Add 25,0 ml of
dispersion agent with a pipet or dispenser.

© IS0 2024 - All rights reserved
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Shake the bottle overnight on the end-over-end shaker at 6 rpm. Ensure that, if soils are shaken over
the weekend, the total shaking time does not exceed 18 h; alternatively increase the temperature of the
solution to boiling temperature and keep it for (5 + 0,5) min. Cool the solution to room temperature.

Provided that comparability to the procedure described above without the use of any kind of ultrasonic
power is proven; apply ultrasonic power in the waterbath for 10 min at (70 % 5) °C.

Annex D

Adji the following annex after Annex C, before the Bibliography

© IS0 2024 - All rights reserved
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Annex D
(informative)

Ultrasonic bath assisted wet sieving and sedimentation

D.

In prder to ensure that primary particles, rather than loosely bonded aggregates, are measured, orga
mafter and salts are removed and a dispersing agent is added prior to the particle size ‘distribut
detlermination.

Th¢ use of an ultrasonic bath can be considered to enhance the soil pre-treatment procedute. The applicat
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annex. For soil types commonly found in the Low Countries region of nerthwestern Europe, the ultrasd
h assisted wet sieving and sedimentation as described in this_annéx has been assessed and proyen
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Itrasonic power can however influence the result of the particle size analyses. Ultrasonic bath assisted

- sieving and sedimentation can therefore only be used after the comparability has been proven

ted ultrasonic bath to assist in the wet sieving and sedimentation can he‘performed as described in {

hparablel15],

. Apparatus

.1 Ultrasonic bath, able to provide an acoustic powerP,. (W) level in the range of 5 W to 20 W per
vater, typically operating at a frequency between 37, kHz to 45 kHz.

determine the level of ultrasonic energy which an ultrasonic bath system can transfer into a liquid,
bwing experimental method can be applied@2f. The calibration method is based on the assumption t
acoustic energy absorbed by a liquid sample of known mass is converted into thermal energy and
hitoring the temporal increase in température during sonication it is possible to obtain a relative meas
he power output of the sonicator.

Fill the ultrasonic bath to the maximum water filling level mark (note M, the mass of the liquid in g).
Immerse a temperature probe connected to a temperature meter in the liquid.
Let the liquid temperature stabilize at room temperature and note the equilibrium temperature.

Select a sonicator output setting, operating in continuous mode and record the water temperat
increase for at l¢ast 5 min with a minimum resolution of 30 s.

Using the Yecorded temperature values, create a temperature vs. time curve and obtain the best lin
fit forthe’curve using least squares regression.

With' the obtained slope (AT/At), the delivered acoustic power P,. (W) can be calculated fr

for

type of soils to be analysed. Provided that comparability to the pre-treatnfent procedure described in
to 9.10 without the use of any kind of ultrasonic power is proven for the tested soil type, the use ¢f a

his
nic

tre

the
hat

Lire

Lire
car

om

Fermula (D.1):

P.=—MC D.1
ac At P ( )
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