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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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Introduction

The existing International Standards on pretreatment (ISO 11464, 1ISO 14507 and ISO 16720) are based on a
laboratory sample of approximately 1 kg. Such a sample is considered representative if the maximum size of
the particles is 8 mm (in accordance with Table A.1). The representivity also depends on other factors, like an
adequate sampling strategy. The mentioned International Standards describe methods to mix and divide and
reduce the particle-size in order to provide a representative test sample For volatiles, ISO 14507 provides a

procedure for taking a test sample. The other specified pretreatment methods will result in a sign|ficant loss of

the cpntaminant.

This [International Standard connects samples taken in accordance with 1ISO 10384-8) and other methods
wherge large samples are obtained with the International Standards concerning (pretreatment ISO 11464,

ISO 14507 and ISO 16720. This International Standard is defined for samples~up’ to typically
basidally also applicable to considerably larger samples.

25 kg, but is
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Soil quality — Preparation of laboratory samples from large
samples

This

— determination of physico-chemical parameters;
— determination of moderate volatile organic contaminants;

— determination of non-volatile contaminants.

This

2
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For the pufpeses of this document, the following terms and definitions apply.

31

Terms and definitions

$cope

Normative references
ment (including any amendments) applies:
0381-8:2006, Soil quality — Sampling — Part 8: Guidance on sampling of stockpiles

1464, Soil quality — Pretreatment of samples for physico-chemical analysis

6720, Soil quality <= Pretreatment of samples by freeze-drying for subsequent analysis

nternational Standard is not applicable when volatile organié.compounds have to be analysgd.

4507:2003, Soil quality = Pretreatment of samples for determination of organic contaminanits

nternational Standard specifies a method for the preparation of laboratory samples‘from lafge samples.
In acgordance with ISO 11464 and 1ISO 14507, the following analyses are considered:

following referenced documents are indispensable for the application of this document. For dated
refergnces, only the edition cited applies. For~undated references, the latest edition of th

b referenced

analytical sample
sample, prepared from the laboratory sample, from which test portions are removed for testing or analysis

[ISO

3.2

11074:2005](3]

laboratory sample
sample intended for laboratory inspection or testing

© 1SO 2008 — All rights reserved
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3.3

moderately volatile compounds

sum of moderately volatile organic compounds and volatile inorganic compounds (e.g. mercury, arsenic
cadmium, thallium) that can be lost during sample preparation (e.g. heating)

3.4
moderately volatile organic compounds
organic compound having a boiling point above 300 °C (at a pressure of 101 kPa)

NOTE This definition includes mineral oil, most polycyclic aromatic hydrocarbons (PAH) (see Reference [4]),
polychlorobiphenyls (PCB) (see Reference [2]), organochlorine pesticides (see Reference [2]).

[ISO 14507:3003]

3.5
sample
subset of a population made up of one or more sampling units

NOTE Many different ways, random and not random, of selecting a sample can be envisaged. A collection of data
obtained by biased sampling that is unavoidable in many areas (e.g. in human genetics,(of, families detected tHrough
abnormal chilqren), is also a sample. In survey sampling, sampling units are often selected with a probability propoftional
to the size of g known variable, giving a biased sample.

[1SO 3534-2:p006](1]

3.6
sample divigion
(bulk materidl) activity in sample preparation whereby a sample ef bulk material is divided by such meaps as
riffling, mechpnical division, or quartering into separate parts, ene or more of which is retained

[1ISO 3534-2:p006]"]

3.7
subsample
selected parf of a sample

NOTE THe subsample can be selected by the same method as was used in selecting the original sample, buf need
not be so.

[1ISO 3534-2:p006]"]

3.8
volatile orggnic compounds
organic compound having a boiling point below 300 °C (at a pressure of 101 kPa)

NOTE THis includes volatile aromatic and volatile halogenated hydrocarbons, as determined in accordance with
ISO 15009(5!. Béme 'mono- and dichlorophenols, for instance, and naphthalene also belong to this group.

[1SO 14507:2003]

4 Principle
A laboratory sample is prepared from a large sample obtained in the field by manual or automated division.

The maximum particle size defines the minimum mass of the subsamples and, if necessary, the degree of
size reduction.

2 © 1SO 2008 — All rights reserved
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5 Apparatus

In most methods of sample pretreatment, there is a risk that the final composition of the subsample(s) will
differ from the composition of the original increments or sample. This can be due to the nature of the material
or the method selected for sample division. Especially, the particle-size reduction is a potential source of large
changes in the composition of samples, and is therefore (in principle) only allowed in a fully equipped
pretreatment laboratory. Nevertheless, sample division can also result in significant changes in the
composition of the material when no or inadequate precautions are taken. Examples include loss of moisture
or volatile components due to evaporation and loss of fine particles due to air entrainment. When particle-size
reduction is applied, contamination of the sample by abrasion or pick-up from the crushing surfaces, and
oxidation of newly exposed surfaces, may also influence the sample integrity.

It is fherefore preferable to choose a method of sample pretreatment that causes the minimjum possible
change in composition, particularly with respect to subsequent requirements of the material."\For [a description
of thg equipment used within this International Standard, see ISO 11464 and ISO 10381-8.

6 Procedure

6.1 | General

Depgnding on the maximum size of soil aggregates, it is necessary~to have a minimum amoun{ of a sample
that s representative of the site. This is described in Annex A{muadified from ISO 10381-8). Following the
procadure specified in ISO 10381-8, samples of several kilograms can be sent to the laboratory. [To obtain the
desired sample which is representative for analyses, it is necessary to mix and divide the sample as well as
reduging the particle size, because methods of analysis_afe usually based on a test sample of |ess than 1 g
and yp to 50 g. Apart from large samples due to the maximum particle size of the soil material sgmpled, large
samples can also occur due to the application of sampling strategies where large numbers of ingrements are
put tggether in a composite sample.

6.2 | Methods of sample division

In acgordance with ISO 11464 and ISO\14507, the following analyses are considered:
— determination of physico-chemical parameters;

— determination of moderate volatile organic contaminants.

WheTever volatile components are to be determined, the process of sample pretreatment can result in a
subs{antial loss of these components. Sample pretreatment shall be omitted in these cases by t;king specific
samgles for the determination of volatile components. These samples shall be sealed directly affer sampling,
coolgd and analysed as soon as possible after sampling.
The Ipcation for sample pretreatment shall be chosen and the location shall be made fit for use by cleaning it

of allf materials that can influence the integrity of the (sub)sample(s). When all preparations afe ready, the
sample prefreatment shall be carried out using the chosen technique.

Remove particles not relevant for the analyses, weigh and describe them. If the largest particle size within the
laboratory sample is too big, a stone crusher or another crushing device can be used to reduce the maximum
particle size before further reduction to 2 mm. Direct reduction of the particle size to less than 2 mm is only
allowed if this does not influence the results. For moderate organic contaminants, losses will occur due to
development of heat in such a step.

If it is not possible to reduce the maximum particle size to a value which can be processed by one of the

described techniques, this shall be reported with the remark that it was not possible to obtain a representative
subsample and the results shall be considered as indicative.

© 1SO 2008 — All rights reserved 3
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Use one of the following procedures to obtain a sample of 1 kg:

coning a
riffling;

Tyler div

NOTE Th

nd quartering;

ider;

rotating divider.

ese procedures are also described in ISO 10381-8.

Pretreat the
The equipmse
It can be de
physico-cher

the fresh san

Having obtai
6.3 Redug

6.3.1

A sample ca
is preferable
subsamples.
particles on
subsampling

Gengdral

pbtained laboratory sample further, in accordance with ISO 11464, ISO 14507 or ISO 16720
nt should not contaminate the sample with substances to be analysed.

sirable to dry the sample for a better performance of the stone crusher.This is allows
nical analysis and non-degradable organic contaminants. If degradable contaminants are pr

ple should always be used and pretreated as quickly as possible.

ned the subsample, it shall be stored directly in a suitable sample container.

ction of sample size

d for
bsent,

N be divided into subsamples or analytical samples either mechanically or manually. Potenti
to use a mechanical system for subsampling, since this empirically results in more represe
This is, however, only true when the materialis dry and particles can move through a stre
an individual basis. This situation can e realized in the laboratory, but is not possib

division is offen impossible due to cohesion of sail'in the system and subsequent blockage of the divider

even when {
incorrectly, 4
methods are
influence the

6.3.2 Coni

This procedu

he mechanical division is still possible, mechanical subsampling devices will probably fur

often to be preferred for subsampling. Drying before sample reduction is allowed if this dog
sample integrity (volatilization, biodegradation).

ng and quartering
re is suitable for all samples down to approximately 1 kg.

ard surfaceylarge enough to allow ease of access around the whole sample when spread o

I

lly, it

ntative

m of
e for

in the field directly after sampling. If the particles in the sample behave cohesively, mechanical

And
ction

nd therefore will result in biased subsamples. As a consequence, the manual subsanppling

s not

n the

bting,

eaned surface or place a clean protective floor covering, preferably heavy-duty plastic she

1 the sampie 1mrom contamination Dy the surface.

Spread the soil sample into a conical pile on the surface. When the entire soil sample is on the surface,

circumvent the cone systematically, taking shovelfuls from the base and forming a second cone with all
the material from the first cone transferred to the apex of the second cone. Repeat the process twice.

a) Useah
surface.
b) Useac
to prote
c)
d)
e)
methods:
4

Flatten the cone so that the height is less than or equal to the height of the shovel, spade or spatula used.

Divide the pile into quarters along two lines intersecting at 90° to each other, using one of the following
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Method 1

Place the centre of a sheet-metal cross, made with four blades joined together at
90° to each other, at the centre of the flattened cone, and press the lower edges

the centre at
of the metal

cross through the soil sample. The height and length of the blades forming the cross should be

greater than that of the flattened cone.

With the metal cross left in position, discard opposite diagonal quarters and brush clean the

space that they occupied.

Remove the metal cross and mix together the remaining two quarters.

NOTH

6.3.3

The Use of a riffle box.ispossible when the soil is dry enough to allow free flow of the soil particle

Method 2

Coning and quartering are known {o be subject to bias. This bias is partly caused by the tend
particles to roll down the side of the cone and’to collect at the base. This results in segregation of particles
the bepttom of the cone. The same problem arises when taking subsamples when the areas to be subsa
previqusly separated (for instance, by'the metal cross as described in the first method of quartering).

Riffling

Cone and quarter again using the previous stages, until the volume of remaining's
the desired size of the subsample (but no less than the minimum size of\the {
accordance with Table A.1).

Quarter the flattened cone along two diagonals intersecting-at right angles, us
inserted vertically into the soil.

Discard one pair of opposite quarters and shovel the remainder into a stockpile.
Check if the mass of the discarded material is equal\to half the mass of the (sub)s
subdivision, allowing a variation of £ 10 % (mass,fraction). When this condition is

discarded material should be added and mixed again, whereafter the subdivision ca

Repeat the process of mixing and quartering until the volume of remaining soil is
desired size of the subsample (1 kg).

il is equal to
ubsample in

ng a shovel

ample before
not met, the
n continue.

equal to the

Transfer the subsample to an appropriate sample container in accordance to ISO 10381-8.

ency of larger
rom the top to
mpled are not

5 through the

riffle |box. Divisiom)of the sample with a riffle box is most often only practical for sampl¢s less than

apprgximately 100-kg (but depending on the size of the riffle box).

Divisfon of.the sample with a riffle box will result in a reduction to one-half or one-quarter (deps
riffle)|at. €ach operation.

nding on the

a) Use a hard surface large enough to allow ease of access around the whole sample when spread on the

surface.

b) Use a cleaned surface or place a clean protective floor covering, preferably heavy-duty plastic sheeting,
to protect the sample from contamination by the surface.

c) Spread the soil sample into a conical pile on the surface. When the entire soil sample is on the surface,
circumvent the cone systematically, taking shovelfuls from the base and forming a second cone with all
the material from the first cone transferred to the apex of the second cone. Repeat the process twice.

d) Check that the slot widths of the riffle box are at least three times larger than the maximum particle size of
the soil to be subsampled (24 mm).

© 1SO 2008 — All rights reserved
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e) Using a shovel or container, pour the material into the riffle box. It is essential that the soil be poured
evenly over the whole riffle, in order to prohibit biased subsampling.

f) Remove one subsample as the reduced sample, discarding the remaining material.

g) Check if the mass of the discarded material is equal to half (or three-quarters of) the mass of the
(sub)sample before subdivision, allowing a variation of + 10 % (mass fraction). When this condition is not
met, the discarded material should be added and mixed again, whereafter the subdivision can continue.

h) Repeat the process of riffling until the volume of remaining soil is equal to the desired size of the
subsample (1 kg).

i)  Transfell the subsample to an appropriate sample container in accordance with ISO 10381-8.

6.3.4 Application of Tyler divider

The sloping plate of the Tyler divider provides a reduction ratio of 16:1. Material flows over'the plate gnd is

reduced suc
Each reducti
incorporated
enough to al

NOTE If
up a sample 0|

The mechan
in the sampli
and a gate o

subsam

When n

Transfeq

6.3.5 Appl

The rotating

of a circle which pass under the falling stream of the sample fed from a hopper mounted above the turn

and off-set fr|

Start th¢ division process by pouring the-sample into the divider with a constant rate and catc|

cessively in steps at each station down the plate, by means of slots or holes placed in the

pn is to one-half the amount passing the station, and a means for remixing after each stz
in the plate. An essential boundary condition in applying a Tyler divider is that the soil

ow free flow of the soil particles.

he sample is smaller than 17 kg, it can be necessary to combine some of the obtained subsamples to
f 1 kg.

cal feed should be set at a constant rate suitable for the 'material being sampled and as ider

hg plan. This implies the requirement for the hopper-width to be equal to that of the sloping
variable height.

ble(s) in (an) appropriate sample container(s).

the subsample to an‘appropriate sample container, in accordance with ISO 10381-8.

cation of rotating divider (mechanized turntable)
divider_comprises a number of prismatic containers, of equal size, mounted round the peri

bm’the centre.

blate.
ge is
s dry

make

tified
plate

Check that the slot width of the Tyler divider is at leastthree times larger than the maximum particlg size
(24 mm).

h the

bcessary, repeat the process)of subsampling by using one or more of the resulting subsanpples,
until a s@ibsample of the required size is obtained (but is no less than the minimum size: 1 kg).

bhery
able,

The turntable should operate at a constant speed of rotation that should not change (significantly) while

sample mate

rial is coming into the turntable.

Check that the slot width of the turntable is at least 24 mm.

Transfer the soil with a constant speed into the turntable. The speed should be relatively low, in order to
allow all particles to fall freely into the slot of the turntable, and it will take a large number of rotations of
the turntable before the full amount of soil is transferred into the slot.

After completion of the division process, one or more of the subsample(s) is (are) collected.
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The

sepafately, and shall contain at least the following information:

ISO 239

Check the mass of one of the subsamples. If the mass is not equal to the product of the tot

09:2008(E)

al mass and

the inverse number of subsamples in the rotating divider, allowing a variation of + 10 % (mass fraction),

all subsamples shall be added and the subsampling step shall be repeated.

One subsample obtained is (if necessary) divided again, until a subsample of the required size is

obtained, or until the minimum sample size (1 kg) is reached.

Transfer the subsample to an appropriate sample container, in accordance with ISO 10381-8.

Test report

fest report may be prepared along with the related pretreatment and/or analytical (dete

a reference to this International Standard, i.e. ISO 23909;
a complete identification of the sample;
4 date of receipt of the sample;

dletails on the applied division technique;

Ie weight and a description of the removed particles;

gample for preparation of (a) subsample(s);

I]ny details not specified in this International Standard or which are optional, as well as any
ay have affected the results.
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Annex A
(informative)

Minimum size of subsamples as a function of the maximum size
of macro-aggregates or particles present in the sample

For a granular material of which each particle possesses a certain characteristic to the same degree, no
minimum sample-size-is-required-in-orderto-determine-this-characteristic—n-soil-samples—itis-often-the,case
that only a fraction of the particles contains a characteristic. In that case, the sample which is to be dndlysed
should have g minimum size which is regarded as sufficiently characteristic for the whole sample. The-minimal
sample size| can be calculated using Equation (A.1). For more details and the assumptions |made| see
ISO 10381-8;2006, Annex B.

1 3 1-p
Mmin. s ::—n(D95) Pp C% (A.1)
6 cv
( re)
where
mmin. s IS the mass of the sample, rounded to two significant figures,in grams (g);
Dgs s the maximum particle size (95 % of the particles smaller than D), in centimetres (cm);
Pp s the density of the particles in the material, in grams per cubic centimetre (g/cm?3);
c s the correction factor for the use of Dgg instead of the maximum particle size of the matefial to
be sampled;
P s the probability for the occurrence of a particle with the characteristic to be deterrhined
0<p<1);

CV;e s the coefficient of variation caused by the fundamental error;

w, s the fraction of the particles with a certain characteristic (mass fraction).

p

For the sampling of soil, in mast’cases the following estimates of the factors in Equation (A.1) are used:

Po = 2,6 g/lcm3;
c = 0,25;

wy  Een2
CViy =0,1.
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