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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
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Soil quality — Pretreatment of samples for physico-chemical
analysis
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pretr¢atment of samples: drying, crushing, sieving, dividing and milling.
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16720, Soil quality — Pretreatment of samples by freeze-drying for subsequent analysis

nternational Standard specifies the pretreatments required for soil samples that are tto-be
co-chemical analyses of stable and non-volatile parameters and describes the following
retreatment procedures described in this International Standard are not applicable if they affe

ounds are measured. In general, International Standards for analytical methods will sta
5sary to adopt other procedures.

ormative references
following referenced documents are indispensable forthe application of this documen
ding any amendments) applies.

65, Test sieves — Metal wire cloth, perforated-metal plate and electroformed sheet — Non
fngs

0381-8, Soil quality — Sampling —Rart 8: Guidance on sampling of stockpiles

rinciple

amples are driedinvair, or in an oven at temperature not exceeding 40 °C, or freeze-dried
5sary, the soil sample is crushed while still damp and friable, and again after drying (see 5.4
d and the fraction smaller than 2 mm is divided into portions mechanically, or by han
sentativessubsampling for analysis (see 5.5). If small subsamples (< 2 g) are required for
f the patticles of the fraction smaller than 2 mm is further decreased (see 5.6). The necessar
vervinthe flow diagram in Figure 1.

t.
ed document

subjected to

five types of

ct the results

Wwhen volatile

e when it is

For dated

hinal sizes of

(see 5.3). If
). The soil is
d, to enable
analysis, the
y procedures

A dryk

speed of the drying limits changes due to microbial activity.

he increased

It should be noted that every type of pretreatment will have an influence on several soil properties.

The sieve aperture size of 2 mm is generally used. However, before the pretreatment is started, it should be
checked if any of the analytical methods to be applied later require other sieve sizes.

NOTE Storing soil samples, including samples that are as received, air dried, refrigerated or stored in the absence of light,
for a long time may have an influence on a number of soil parameters, especially solubilities of both inorganic and organic
fractions. See Reference [1].

Special measures should usually be taken for samples from contaminated soils. It is important to avoid contact
with the skin and special provisions should be taken when drying such samples (air discharge, ventilation, etc.).
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Field moist soil > 500 g

v

Sample description
(5.2)

'

Drying of the complete sample

Air drying
(5.3.2)

Oven drying
(5.3.3)

Freeze drying
(5.3.4)

'

Removal and weighing of extraneous matter

(5.4.1)

!

Sieving 2 mm

Y

Fractions >2 mm

(5.4.2 and 5.5)

Y

Fractio$)< 2 mm

Yes Crushing <2 mm
Clods (5.4.2)
No Mix <t
Y Y
Weigh and store Weigh

'

Subdividing the sample

by hand "quartering"
(5.5.2)

with a sample divider
(5.5.3)

with a subsampler
(5.5.4)

'

'

Laboratory sample
~200¢g

Archive sample
~200g

'

Subdividing the sample

by hand "quartering"

with a sample divider

with a subsampler

(5.5.2)

(5.5.3)

(5.5.4)

v

Mass for analyses <2 g |

1

Milling < 250 pm
(5.6)

'

Test sample

Figure 1 — Diagram for sample pretreatment
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Samples may be hazardous because of the presence of chemical contaminants, fungal spores, or pathogens
such as leptospirosis, and appropriate safety precautions should be taken.

In this International Standard, it is generally assumed that at least 500 g of fresh soil is available.

Keeping an archive sample (see Figure 1) is optional and should be clearly stated in the overall description of
the investigation programme.

4 Apparatus

It is essential that the apparatus used does not add orremove any of the substances under in\/notigation (eg

heavy metals). If the use of certain equipment and/or materials is not permitted in pretreatmerjt of samples
required for a particular physico-chemical analysis, this shall be mentioned in the relevant |International
Stanglards on analysis (see Note).

4.1 |Drying oven, thermostatically controlled, with forced ventilation and capable of imaintaining g temperature
not ekceeding 40 °C.

4.2 (Freeze-drier, optional.

4.3 [Crusher(s), mill(s), mortar and pestle, wooden or other soft-faced hammer (see Note).
4.4 |Plate sieve, complying with ISO 565, with an aperture of 2 mim:

4.5 |Mechanical mixer(s).

4.6 |Mechanical sieve shaker, optional (see Note).

4.7 [Subsampler or sample divider (see Note).

4.8 [Mesh sieve, complying with ISO 565, with-apertures of 250 um or of the size specified in the relevant test
methpd.

4.9 (Analytical balance, readable and accurate to 0,1 g.

4.10| Balance, readable and accurate to 1 g.

NOTH The apparatus to be-used is not specified in detail, although drawings of some suitable items of quipment are
provided in Figures A.1 to,"A4. Most comparable national standards contain detailed equipment specificatipns and these
may He used, provided they meet the basic performance requirements indicated in this International Standargl.

5 PBRrocedure

5.1 |(General

The procedures for drying, fraction separation and size reduction are set outin 5.3 and 5.4. At several stages in
the procedure, the analyst will be required to make decisions, referring in particular to whether size fractions are
to be combined or treated separately: this will depend on the nature of the soil and the objectives of the
analytical programme.

The sample shall be rehomogenized after any separation, sieving, crushing or milling operation (that may have
resulted in segregation of different sized particles) has been carried out.

WARNING — Take special precautions with samples from potentially hazardous soil. Avoid any contact
with the skin and make special provisions concerning drying (air discharge, ventilation, etc.).

Care should be taken to avoid contamination of the sample via the air or by dust (e.g. from the ambient
laboratory atmosphere or between samples stored or processed close to one another).

© ISO 2006 — All rights reserved 3


https://standardsiso.com/api/?name=ea45b8f51e6c3542a98eaecc24065093

ISO 11464:2006(E)

It is recommended that pretreatment of soil material always be performed in a room used only for this purpose
and remote from locations where analytical measurements are made.

NOTE If the sample has a dust-like consistency, part of it may be lost, and this may alter its physico-chemical properties.

5.2 Sampl

e description

Examine the sample as received and record the description including details of extraneous matter, remains of

vegetation, a

nd other noticeable or relevant features.

5.3 Dryingl

5.3.1 Gene

ral

Dry the complete sample in air or in a ventilated drying oven from which the moist air is.removed or in a f

dryer. Depen
the loss in m
been comple

To accelerat
process. Wh
pestle, taking
from the ove|
larger than 2

Freeze-dryin
parts.

The drying i
material and
not more tha
matter (e.g. f

5.3.2 Airdn

Spread all th
soil and whic

It is essentia

ding on the chosen method of drying, follow the procedure set out in 5.3:2,-5.3.3 or 5.3.4. Dry
hss of the soil sample is not larger than 5 % (mass fraction) per 24 h, After the drying proces
ted, determine and record the total mass of the dried sample.

eeze
until
5 has

e the drying process, break down the size of larger aggregates (larger than 15 mm) durin
bn samples are dried in air, crush them lightly by hand using'a wooden hammer or a mort

h and treat them in the same way. This procedure also makes it easier to separate the pa
mm.

j has the advantage that the sample to be dfied rarely dries into clods; it usually breaks u

me depends on the type of materialythe thickness of the layer, the initial moisture content

of the air, and on the rate of ventilation. In a drying oven, the drying time for sandy soils is u
n 24 h and for clay soils moretthan 48 h. For soils containing a large proportion of fresh or
lant roots, etc.), 72 h to 96 hrmay be required.

ying

b material, in_a layer not thicker than 5 cm, on a tray which does not absorb any moisture fro
h does not cauise contamination.

that direct sunlight be avoided and the temperature does not exceed 40 °C.

r and
great care to avoid contamination. When samples are dried in an oven, remove them tempa‘rarily

g the

icles

D into

bf the
sually
ganic

m the

NOTE Direct
dried top layer

5.3.3 Oven

and the lower layers.

drying

Spread all the material, in a layer not thicker than 5 cm, on a tray made of material which does not absorb any
moisture from the soil and which does not cause contamination. Put the tray in the drying oven (4.2) and dry at
a temperature that does not exceed 40 °C.

5.3.4 Freeze-drying

Freeze-drying shall be performed according to ISO 16720.
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5.4 Crushing and removal of coarse materials

5.4.1 Separation of stones, etc.

Before crushing, which isnecessary if soil samples have dried into large aggregates, extraneous matter, such as
stones, fragments of glass and rubbish, should be removed from the dried sample. This process may be
facilitated by the use of a 2 mm sieve (4.5) and by hand picking (see the following paragraph). Care should be
taken to minimize the amount of fine material adhering to the extraneous matter removed. Determine and
record the mass of any matter removed at this stage.

|f tr\n rantarvial pinAAr AvaranAatian 1o o Aaantamainatad ol Ar vaaata thAa anAalod paays ok da Aviials he com |ete
IS eC o oriOC T CAT T o oo CoOTta T i ot C U o OO vwwa sttt arary sty vwist T to—Croott p

sample, including, for example, pieces of slag, to pass the 2 mm sieve.

5.4.2| Crushing

If a 2)lmm sieve has been used to facilitate removal of extraneous matter, any large dried particles remaining on
the 2|mm sieve should be crushed (using suitable apparatus) to smaller than 2 mm. The apparatug used should
be agjusted so that any crushing of the large particles is minimized to enable’ctushed particles to pass through
the 2|mm sieve.

sieved through a 2 mm sieve. Any large dried particles remainingdon‘the 2 mm sieve should be crushed (using
suitable apparatus) to smaller than 2 mm. The apparatus used-shall be adjusted in such a way that complete
crushling of particles larger than 2 mm before drying is minimized.

If a 2lmm sieve has not been used to facilitate removal of extraneous.matter, then the dried sam@e should be

The Wwhole sample passing through the 2 mm sieve should*be weighed and well mixed.

If thel|fraction of aggregates larger than 2 mm is low, it may be more efficient to sieve out particles smaller than
2 mm prior to crushing.

In spgecial cases, the entire sample may bé.erushed.

Fractlons may be recombined after erushing using a mechanical mixer (4.6).
5.5 |Subsampling

5.5.1| General

Subspmpling is-necessary when the sample cannot be stored (laboratory sample and archive sample) or used
(test [sample)~completely, because of its size. For the preparation of a laboratory sample, divifle the dried,
crushed and.sieved sample (now < 2 mm) into representative portions of 200 g to 300 g accordirivg to 5.5.2 or

5.5.3f Eonthe preparation of a test sample, split up the laboratory sample into representative porfions until the
required-sizes of samples are obtained. Avoid the production of dust as much as possible.

In the case of larger sample masses, subsampling methods according to ISO 10381-8 shall be used to reduce
the initial sample size.

It may be necessary to mill the material (5.6) between subsampling stages, to ensure homogeneity as the mass
of the subsample is decreased. The procedures described in 5.5.2 and 5.5.3 may be used to produce
subsamples/test portions of the materials smaller than 2 mm, and not smaller than 2 g in mass.

When replicate analyses are required, it shall be clarified in the overall investigation plan at which stage of
subsampling replicates must be separated. The most representative stage would be a very early one.

Select the method of subsampling (5.5.2, 5.5.3 or 5.5.4) according to the nature of the sample, the
requirements of the subsequent determinations and the equipment available.

© ISO 2006 — All rights reserved 5
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5.5.2 Subsampling by hand (quartering)

Mix the soil sample thoroughly using a suitable mechanical mixer (4.6) and spread it into a thin layer on a tray of
a type which will not influence the composition of the sample. Separate the soil into four equal portions
(quadrants). Combine two of the four portions diagonally, rejecting the other two. Repeat this procedure until the
desired amount of soil is obtained.

5.5.3 Use of the sample divider

A suitable example of a sample divider of the multiple-slot type (riffle box) is shown in Figure A.2. This splits the

sample into twoequatparts.

The dimensi
materials to

ns of the equipment should be chosen in such a way as to suit the amount and particle-size
e divided (see Figure A.2 and Table A.1).

5.5.4 Mechanical subsampling

A variety of
standards. T
manufacture

An example
following pro

Pour the soil
Start the sub
this procedu
obtained. Th
than one con

5.6 Milling

If a test sam
milled to a p4

appropriate equipment for subsampling is available, often manufactured according to na
nese may be used for subsampling in accordance with the appropriate national standard an
's instructions.

bf mechanical subsampling equipment is illustrated in Figure*A.3. This operates according 1
Cedure.

sample into the funnel of the subsampler (Figure*A:3) and screw the sample bottles into
sampler. After subsampling, pour the contents ofithe bottles into other sample containers. R
re, if necessary, with the contents of one of:the containers until the desired amount of s
b material should be rehomogenized between each stage of subsampling. The contents of
tainer may be thoroughly mixed and usedfor subsequent phases of the subsampling routine

ple smaller than 2 g is to be_taken for the analysis, it is preferable that the whole subsamp
rticle size < 250 pm prior-to further subsampling for analysis.

Mill a represéntative subsample (sée 5.5) of the dried, crushed and sieved soil. Milling shall be continued

the complete
(see 4.9).

If more than
specified, to

sub-sample justpasses through a sieve of 250 pm or a size otherwise specified in the test m

one analysis is to be made, sufficient material shall be ground to the smallest particlg
bnable’all the analyses to be made on this one subsample.

Df the

fional
d the

o the

lace.
bpeat
oil is
more

le be

until
bthod

size

For the dete

mination of some parameters based o chemicat extractions, mitingis ot permittedbeca

increases the surface area of the sample and thus the reactivity of the sample.

use it

If required, the fraction larger than 2 mm can be milled and mixed with the fraction smaller than 2 mm before
chemical analysis is performed.

6 Test report

The test report shall include the following information:

a) a reference to this International Standard (ISO 11464:2006);

b) which processes, procedures and apparatus were used, including the drying temperature;
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c) a complete identification and description of the sample, including the presence (and, if necessary, relative
masses) of stones, fragments of glass, detritus, etc., odour (if any) and colour;

d) any details not specified in this International Standard or which are optional, and any other factors which
may have affected the results.

© ISO 2006 — All rights reserved 7
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Annex A
(informative)

Examples of apparatus

Examples of apparatus given in Clause 4 are illustrated in Figures A.1 to A.4. Table A.1 provides the
dimensions of a mechanical sample divider.

The design ¢f a mechanical sample divider illustrated in Figure A.2 has been found to be satisfactory, but
alternative dgsigns may be employed, provided that the essential requirements are fulfilled.

Other types of milling apparatus, such as hammer mills, ball mills and roller mills, may also be suitable.

Figure A.1 — Example of a mechanical soil crusher
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