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Foreword 

IS.0 (the International Organization for Standardization) is a worldwide federation of 
national standards bodies (IS.0 member bodies). The work of preparing International 
Standards is normally carried out through IS0 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, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the IS0 Council. They are approved in accordance with IS0 procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard IS0 8213 was prepared by Technical Committee ISO/TC 47, 
Chemistry. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless otherwise stated. 
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INTERNATIONAL STANDARD IS0 8213-1986 (E) 

Chemical products for industrial use - Sampling 
techniques - Solid chemical products in the form  
of particles varying from  powders to coarse lumps 

1 Scope and field of application 

This International Standard describes the general techniques of 
taking and preparing samples with a view to the assessment of 
a solid chemical product lot, for use in conjunction with a 
previously established sampling plan (as described, for exam- 
ple, in IS0 6063 or IS0 6064). 

This International Standard is applicable to solid chemical prod- 
ucts, in particulate form, ranging from powders to coarse 
lumps with a maximum size of 100 mm,  and consigned in con- 
tainers (of, for example, 25, 50 or 100 kg) or in bulk. 

Massive pieces and solids in a plastic are not dealt with in this 
International Standard. 

NOTE - This International Standard should be used in conjunction 
with the vocabulary, given in IS0 6206. 

2 References 

IS0 565, Test sieves - Woven metal wire cloth andpetiorated 
plate - Nominal sizes of apertures. 

IS0 607, Surface active agents and detergents - Methods of 
sample division. 

IS0 2591, Test sieving. 

IS0 3165, Sampl ing of chemical products for industrial use - 
Safety in sampling. 

IS0 6206, Chemical products for industrial use - Sampl ing - 
Vocabulary. 

3 Principle 

Taking of a certain number of increments from the lot to be 
sampled. 

Mixing of the increments to form either a bulk sample or several 
primary samples, depending on the purpose of the sampling. 

Preparation by means of replicate reductions, from the bulk 
sample or from each primary sample, of a reduced sample, then 
of several laboratory samples, each stage of the division being 
preceded in each case by blending and, if necessary, by grind- 
ing and sieving of the product. 

4 Apparatus 

GENERAL REMARK - All the apparatus described below 
must be made of materials inert to the product to be sampled. 
Moreover, apparatus must cause no contamination, segrega- 
tion or loss of product. 

4.1 Apparatus for sampling and constitution of 
samples 

It is essential that sampling apparatus exhibits only a small 
systematic error. 

Four main types of apparatus can be used, according to cir- 
cumstances : 

4.1.1 Scoop sampler 

A  scoop of apppropriate shape and dimensions, depending on 
the nature of the product to be sampled, may be used as 
follows : 

- when the material is homogeneous, to take an incre- 
ment at an easily accessible point in the sampling unit; 

- when the material is not homogeneous, to take a 
sample by the so-called “alternate division” method; 
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- when the material is in motion (in an open chute or on a 
band conveyor), to take a spot sample or a cross-sectional 
sample. 

A  scoop sampler is shown in figure I. 

The stationary and rotary divider should be chosen so that the 
width of the slots or receivers is at least 3 or 4 t imes the maxi- 
mum dimension of the particles. 

Plastics dividers can cause segregation of the product due to 
electrostatic phenomena. 

4.1.2 Probe samplers 
4.1.4 Automatic samplers 

There are several types such as those shown in figures 2 to 12. 
The length of the tube must be such that the withdrawal of the 
sample can be accomolished right to the bottom of the con- 
tainer or heap and the construction of the probe should be 
related to the maximum particle size of the material being 
sampled. 

Figures 20, 21 and 22 show examples of automatic samplers 
(continuous or intermittent sampling in a stream of material). 

4.2 Other equipment 

For the products in bulk the most practical and the one least 
likely to modify the product is the Archimedes’ screw sampler 
(e.g. the apparatus shown in figure 9). The Archimedes’ screw 
is rotated slowly whilst the outer tube, which is tangent to the 

4.2.1 Crushers and grinders 

According to the purpose for which they are required, four 
types of apparatus may be used : 

screw, is thrust into the product, 4.2.1.1 Lump-crushers (e.g. claw-crushers, treadmill type) 

4.1.3 Samplers of the divider type 

These are used to obtain a sample by subdividing the total 
sampling unit. 

These are used to break partly lumpy products. 

4.2.1.2 Coarse crushers (e.g. jaw crushers, cone crushers, 
impact breakers) 

These dividers can be either These are normally used for primary grinding of coarse prod- 
ucts. They generally give a particle size within the range 300 to 

- stationary dividers (all parts of the apparatus are fixed), IO m m  and can be used in the field. 
or 

- moving sample dividers la part of the apparatus is 4.2.1.3 Granulating and grinding mil ls (e.g. hammer, roller 

movable about a vertical or horizontal axis). and disc mills, etc.) 

Figures 13, 14, 15 and I6 show examples of stationary dividers. 

Amongst the more common types are those which divide into 2 
equal fractions, such as those indicated on figures I4 and 16 : 
these samplers consist of a series of slots, with or without a 
grid of the same dimensions, placed in a parallel direction, but 
alternately orientated right and left, allowing a division into 
2 equal portions. The apparatus is simple and useful, but on the 
other hand, it can be damaged; a slight deformation of a slot or 
a grid can involve a systematic error. Furthermore, to reduce 
the systematic errors, the product must obviously be 
distributed uniformly on the all slots or over the whole grid. The 
fixed conical divider [see figure I5 (a or bll is based on the same 
principle but the slots are arranged on a circumference. 

These are suitable for reducing particles sizes from about 
25 m m  to less than 1 mm.  They can be used in the field, but 
when samples to be dealt with are relatively small, it is 
preferable to use a laboratory mill. 

4.2.1.4 Laboratory mil ls 

Laboratory mil ls are similar to the apparatus referred to in 
4.2.1.2 and 4.2.1.3 but they are smaller, more proof against 
contamination, and make it possible to achieve finer grinding, 
for example 

- jaw crushers : particle size 25 to 2 mm;  

- hammer mil ls : particle size 20 m m  to 300 pm; 

Figures 17, 18 and 19 give examples of rotary sample dividers 
which allow a given fraction of the material to be taken. 

- roll crushers : particle size 2 m m  to 200 pm; 

- disc mil ls : particle size 2 m m  to 75 pm. 

Moving dividers usually divide a sample into 4, 6, 8 or IO equal 
portions, and have either 4.2.1.5 Manual grinding 

- a series of receivers arranged in a circle and rotating 
below one or several fixed hoppers, or 

For manual grinding, the mortar and pestle or punner and 
sampling plate are used. 

- a mobile hopper rotating above the fixed receivers. 

Provided that the design of the apparatus and its method of use 
allow continuous and uniform feeding, rotary sample dividers 
will always have very few systematic errors and will be better 
than stationary dividers. 

4.2.2 Mixers 

For mechanical mixing, numerous types of apparatus exist. The 
V-tvpe mixers or the completely open double-cone type, for ex- 
ample, are suitable, the latter being filled to not more than one- 
third of its capacity. 
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For manual mixing, a scoop may be used for relatively large 
quantities, a plastic sheet for small quantities. 

4.2.3 Sieving equipment 

A  set of standard test sieves (see IS0 565) is used and the pro- 
cedures are given in IS0 2591. 

5 Procedure 

5.1 Introduction 

When carrying out the sampling, it is necessary 

- to know the sampling unit; 

- to know the sampling plan; 

- to take the increments and deal with them accordingly. 

5.2 General precautions 

Any sampling operation must be carried out bearing in mind 
that the tighter the control specifications, the greater the 
amount of care and cleanliness that will be required. 

It is recommended, and for certain products essential, that the 
sampling is carried out in an area protected from moisture and 
in a dust- and fume-free atmosphere avoiding any heating and 
drying, in order that the properties of the material which are to 
be evaluated will not be affected during the sampling. 

In the case of sampling for measurement of particle size, the 
size of the particles of the material to be sampled must not be 
modified and it may therefore be necessary to obtain large 
samples. 

In the case of sampling for chemical analysis, it is possible to 
reduce the size of the particles and therefore further to divide 
the sample, and the samples may therefore be smaller. 

IS0 3165, relating to safety in sampling, contains the special 
precautions to be observed in the case of products involving 
certain risks (see also the International Standards dealing with 
such products). 

Before making a choice of sampling apparatus, it is usually 
necessary to test the validity by means of preliminary sampling 
on each type of product (examination of reproducibility and 
bias from several increments). 

5.3 Definition of a sampling unit 

5.3.1 Products packed in containers (bags, drums, 
etc.) 

The sampling unit is the container, if the latter can be handled 
at the time of sampling. Where the contrary is the case, see 
5.3.3. 

5.3.2 Products in bulk, during loading and unloading 

If the transfer is made by means of pick-up apparatus (e.g. 
crane bucket, or automatic scoop), the sampling unit is defined 

as the quantity of material corresponding to one pick-up opera- 
tion. When this operation is carried out, at least partly, by con- 
tinuous apparatus (conveyor belts, pneumatic equipment, 
etc.), the sampling unit is defined by a certain product weight 
(for example, 50 kg) transferred during the operation. 

5.3.3 Products in bulk, during transportation (by ships, 
rail-trucks, lorries, containers, etc.) or stocked in a 
heap 

The sampling unit remains hypothetical. The lot is mentally 
divided into a certain number of these sampling units of defined 
weight (for example, 2M) kg). 

Some of these units in the inner part of the lot are difficult to 
get at or even inaccessible. This is why it is recommended that 
sampling of products in bulk should be carried out, unless it is 
impossible, at the time of loading or unloading (5.3.2). 

5.4 Sampling plan 

The sampling plan indicating the number of sampling units, the 
number and mass of the increments and, should the case arise, 
the number of primary samples to be constitued by suitable 
grouping of increments, is established on statistical bases. All 
these parameters depend upon the heterogeneity of the pro- 
duct, on the sampling precision required and on the purpose of 
the sampling. 

5.5 Choice of sampling units 

This choice is made at random, for example by using a table of 
random numbers (see annex A). 

ExcepTion : In the case of small lots including only a limited 
number of units, the sampling plan may provide for taking the 
units as a whole. 

5.5.1 Products packed in containers (sacks, drums, etc.) 

Begin by numbering all the containers in the lot : 1, 2, 3, 4, 
etc., then draw at random the numbers of the N containers to 
be sampled. 

5.5.2 Products in bulk, during loading or unloading 

Knowing the mass of the lot and the mass of the sampling unit 
(e.g. 50 kg), begin by calculating the total number of sampling 
units contained in the lot. Number the sampling units in 
chronological order of their actual formation (pick-up ap- 
paratus) or of their virtual formation (continuous apparatus). 

In the latter case, this involves numbering the lapses of time, 
taking account of the flow rate of the apparatus. 

Choose at random N sampling units. In the case of pick-up ap- 
paratus, withdraw and set aside the N sampling units to be 
sampled. Where continuous apparatus (stream of material) is 
involved, make up the N sampling units of defined mass (e.g. 
50 kg) by cross-sectional sampling, and collect them separatr 
Iv. In the case of band conveyors, stop the apparatus for the 
time necessary to make the withdrawal. 
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Automatic samplers (4.1.4) allow the bulk sample to be obtain- 
ed direcity from a stream of material in an open or closed chute 
or on a band conveyor. 

passage through the sieve and blending, proceed as indicated 
in 5.6.1.1. 

5.5.3 Products in bulk, during transportation (by ships, 
rail-trucks, lorries, etc.) or stocked in heaps 

If it is necessary to keep the product in its initial state, proceed 
directly to sampling as indicated in 5.6.1 .l, but do not use 
probe samplers which may modify the particle size. 

Mentally divide the lot into hypothetical sampling units of given 
weight (e.g. 200 kg) or equal parts, number them and draw the 
sampling unit numbers at random. 

5.6 Taking samples from the sampling unit 

5.6.2 Products in bulk, during loading or unloading 

The sampling units having been selected and, if necessary, col- 
lected separately as indicated in 5.5.2, proceed with sampling in 
the same way as in 5.6.1. 

As a rule, one sample should be obtained per sampling unit, the 
purpose being to produce a sample as representative as possi- 
ble of the sampling unit. The samples should each have ap- 
proximately the same mass. 

5.6.1 Products packed in containers (bags, drums, 
etc.) 

5.6.3 Products in bulk, during transportation (by ships, 
rail-trucks, lorries, containers, etc.) or stocked in heaps 

The hypothetical sampling units having been selected as in- 
dicated in 5.3, locate them on the conveyor vehicle or on the 
heap and take the increments using a probe of appropriate 
length (see 5.6.5). 

5.6.1.1 Products in the form of powder, granules and 5.6.4 Sampling with a scoop 

crystals 

Make sure that the product is not agglomerated in lumps, by 
emptying out completely the containers. Should this be the 
case, begin by crumbling the lumps, avoiding any crushing of 
the particles. 

5.6.4.1 Product known to be homogeneous 

Thrust the scoop (4.1.1) into the required place (spot sample) in 
the sampling unit, withdraw it and level off to the edges of the 
scoop. 

Take the sample from each container, chosen as in 5.5.1, pro- 
ceeding as indicated below : 

a) Use a divider (see 5.6.6). 

If necessary, repeat the operation two or three times, at dif- 
ferent places, in order to obtain a sample of the required mass 
(see sampling plan). 

b) If a divider cannot be used, use the quartering method 
(see 5.6.7). 

5.6.4.2 Alternate division procedure 

This method can be used in certain cases, and in particular in 

NOTE - These two processes both result in a sample which is the 
most representative of the container sampled. 

the case of preparation, from a bulk sample, of samples for 
moisture, when other methods would result in an absorption or 
an appreciable loss of water. 

If these methods are impossible 

c) Use a screw probe (directional sampling) (see 5.6.5) or 
some other type of apparatus whose absence of bias has 
been previously ascertained. 

d) In the case of a product the uniform distribution of 
which is proved, take an increment with a scoop (see 5.6.4). 
If possible, several fragmentary increments should be taken 
from two or three easily accessible places in the container 
and these should then be collected together to form the 
sample of the container (spot sample). 

5.6.1.2 Coarse and lumpy products 

Products in the form of coarse particles and lumps which do 
not crumble easily and the coarsest of which may have a size in 
the region of 100 m m  may be dealt with as follows. 

If it is not necessary to keep the product in its initial state, grind 
the contents of each container to be sampled in such a way 
that they pass completely through a sieve of suitable size. After 

Operate in the following way (see figure 23). 

a) Spread out the bulk sample on a flat, smooth plate, 
which does not absorb moisture, to make a flat, uniform 
rectangle the thickness of which is a function of the maxi- 
mum particle size of the product. 

b) Divide the rectangle, for example into 5 equal parts 
lengthwise and 4 equal parts widthwise (if 20 parts are re- 
quired by the sampling plan). 

c) Using a flat-bottom scoop (figure 1) of appropriate 
dimensions, which are a function of the maximum particle 
size of the product, take a scoopful of the bulk sample from 
each fraction obtained in b) (the sampling site being chosen 
at random in each fraction) and mix the 20 scoopfuls to 
form the required sample. 

In the above operation, the scoop must be thrust into the 
section of the bed by gliding on the surface, to collect the 
whole thickness of the spread layer in a single movement. It 
is recommended that a metallic plate be thrust the height of 
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the spread layer and be pressed vertically on the surface, in 
front of the scoop making its movement of horizontal 
translation. 

5.6.4.3 Material in motion 

In the case of material failing freely in a stream, put a scoop 
(4.1 .l) of sufficient size to hold the required quantity of sample 
without spilling over, upside down in the stream, turn right side 
up and collect a spot sample or a cross-sectional sample, 
depending on the case, and quickly remove the scoop from the 
stream (see figure 24). 

When width and depth of the stream are both greater than the 
width of the scoop, the cross-sectional sample is taken by the 
following technique. 

Divide mentally the width or the depth of the stream into n 
sections, move the scoop from front to rear of the stream (or 
vice versa) or from side to side in each section and then com- 
bine the samples of the sections to give the cross-sectional 
sample. The rate of movement of the scoop through the stream 
should be uniform through any section of the stream and should 
bethesameforeachsection. Thewholeoperationshould becar- 
riedoutasquicklyaspossiblesothatvariationofthematerialwith 
t ime is not included in the cross-sectional samples. 

In the case of material in motion on a band conveyor, stop the 
conveyor and collect with a scoop of appropriate dimensions a 
spot sample or a cross-sectional sample. When the width of the 
band is such that capacity of the scoop is not sufficient to take 
a cross-sectional sample in one operation, a suitable rec- 
tangular frame may be placed across the band, and displaced 
perpendicular to the axis of the band to collect the complete 
cross-section of the material in a container. 

The frame should be inserted in the material until it is in contact 
with the band across its full width. 

5.6.5 Sampling with a screw probe 

Take an increment or increments by referring to the sampling 
“grid” defined in the International Standard relevant to the 
product in question. For each increment (spot sample), thrust 
the probe (4.1.2) into the sampling unit, turning the screw so 
that the probe penetrates into the product without compres- 
sing it in front of the probe. In the case of a container, thrust 
the probe to the bottom (directional sample). 

Blend the increments together. 

If necessary, repeat the operations two or three times in order 
to obtain a sample of the required mass (see sampling plan). In 
this case, the paths of the probe should crisscross, if possible. 

6.6.6 Sampling with a divider 

Whatever the type of divider used, it is essential to reduce the 
causes of systematic errors to a minimum, that no material 
should fly about during the operations and that introduction of 
the product should be slow enough, continuous and uniform 
(no preferential way). 

5.6.6.1 Moving sample dividers 

Start up the divider and, when it is running at a steady speed, 
pass through it the whole of the sampling unit. 

If the mass of the different fractions obtained is not suitable 
(see sampling plan), again run one of the fractions or several 
fractions previously combined through the divider. By divisions 
and successive rearrangements, a sample of a required mass is 
finally obtained. 

On the other hand, in cases where it is decided to obtain from 
the initial mass of product a number n of equal representative 
fractions [for example case of preparation of n laboratory 
samples from a reduced sample (see 5.911, n being higher or 
lower than the number of receivers of the divider, it may also be 
obtained by a series of suitable divisions and rearrangements. 

In some cases the whole of the sampling unit will be used to 
form the final fractions; in other cases there will be a small resi- 
due. The process followed must be such that it entails mini- 
mum work with min imum loss. For example, figure 25 gives the 
scheme of division and combination in cases where 10 equal 
representative fractions must be obtained, with a divider into 8. 

5.6.6.2 Stationary dividers 

Start up the divider and, when it is running at a steady speed, 
pass through it the whole of the sampling unit. 

A  sampler that will divide into 2 should preferably be used (e.g. 
apparatus shown in figure 14) because with this type of divider, 
it is possible to reduce the systematic errors, by operating ac- 
cording to the compensation method described below. 

This method consists of carrying out one stage of division more 
than necessary and combining fractions following certain rules. 
For example, figure 26 shows the scheme to be followed in the 
case of division into 8 equal representative fractions 
(2s = 8 fractions). 

The individual fractions are designated by permutations of the 
numerals 1 and 2. The numeral 1 indicates that at that stage of 
the process of division the product has been collected to the 
right and the numeral 2 indicates it has been collected to the 
left. Thus, the code 2.1.2 indicates that the fraction has been 
collected : 

- to the left f2), during the first division; 
- to the right (l), during the second division; 
- to the left (21, during the third division. 

The scheme of the division has an axis of symmetry : A  - A. 
After the fourth stage of division, the 2 fractions arranged sym- 
metrically about the axis A  - A  are combined. Thus, for exam- 
ple, the fraction 1.2.2.1 with the fraction 2.1.1.2. 

This method allows compensation mainly of the systematic 
cumulative errors, without, however, eliminating them. The 
different fractions obtained do not have the same value for 
representativity : the reduction of error is more effective for the 
fractions located near the axis of symmetry than for the frac- 
tions which are farther away. 
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For taking a sample from a whole sampling unit, or for reducing 5.7.3 Preparation of primary samples 
a sample, follow the same process as that indicated in the 
above example, but, after a first division into fractions 1 and 2, The number of increments to be collected in order to obtain 
carry out each successive division using one of the fractions one primary sample is equal to 
obtained and discard the other. Retain finally the fractions 
nearest the axis of symmetry in the diagram. In the above ex- N’ 
ample, the fractions 1.2.2.2 and 2.1.1 .l will be retained and 

-r/f 
N 

then combined to obtain a representative sample of mass equal 
to l/8 of the initial mass. where 

5.6.7 Sampling by quartering 
N’ is the number of primary samples. 

Place the entire sampling unit arranged in a conical heap, on a 
flat, hard surface. Ensure that the heap is quite symmetrical. 
Flatten the top of the cone with a plate held horizontally and 
applied with a circular motion. Divide the pile thus obtained in- 
to 4 equal sectors by means of 2 large blades or slats, along 2 
mutually perpendicular lines intersecting at the centre of the 
pile. Separate the quarters from each other. Continue by 
discarding 2 opposite quarters, mixing the other 2 quarters well 
and forming a fresh cone. Continue subdividing in the same 
way until a sample of the required mass is obtained (see sampl- 
ing plan). 

As in the case of use of a divider into 2 (5.6.6.2). it is possible to 
reduce the inherent errors of handling by carrying out one stage 
of division more than necessary and combining the last frac- 
tions following certain rules. Figure 27 shows a diagram of the 
procedure of divisions and rearrangements : the four quarters 
of cone obtained at the end of the operation, each already hav- 
ing the required mass, are subdivided separately to give 16 frac- 
tions, which are rearranged 4 by 4 following the diagram 
(figure 27). 

N” is the total number of increments taken from the sampl- 
ing unit. 

- is rounded off so that k is a whole 
N 

number. 
> 

The W ’ increments should be grouped in such a way as to ob- 
tain N’ primary samples. 

Proceed as follows. 

Number the increment containers 1, 2, 3, etc. 

Prepare N’ clean, dry containers which can be hermetically 
closed. 

In the first container, place the increments numbered 1 to k; 
then in a second container, place the increments numbered 
(k + I) to 2k; then in a third container, place the increments 
numbered f2k + 1) to 3k, etc. The contents of each of these 
containers constitute one of the primary samples. 

On the other hand, a given number n of equal representative 
fractions (n being equal to a power of 2) can be obtained from 
a certain initial mass following the same principle as that des- 
cribed in 5.6.6.2 in the case of division into 8 fractions 
(2s = 8 fractions). 

5.8 Preparation of reduced samples 

The bulk sample or primary samples must be reduced until a 
limiting mass is obtained as defined by the sampling plan and as 
required for 

5.6.8 Storage of samples 
- physical tests (e.g. particle size distribution) (in which 
case, the product to be examined must have been kept in its 
original state, without grinding); 

In all cases, place the sample in a perfectly clean, dry, 
contamination-proof container which closes hermetically. 

5.7 Preparation of bulk sample or primary 
samples 

- or chemical tests; 

NOTE - The sample for physical tests is usually larger than that re- 
quired for chemical tests. The sample for physical tests must be 
kept as it is, whilst a second equivalent portion will have to be divid- 
ed and possibly ground until the limiting mass of the sample is ob- 
tained. 

5.7.1 Number of samples to be prepared, N 

This is given by the sampling plan. 

If N’ = 1, a bulk sample is to be prepared. 
If N’ > 1, several primary samples are to be prepared. 

- or determination of moisture content. 

NOTE - The sample for moisture content is essential in order to 
ascertain the moisture content of certain products at the t ime of 
sampling. Determination of this moisture content is then made 
from a “moisture sample” taken by dividing up a reduced sample or 
even from the sample before reduction, without grinding. Additio- 
nal precautions must be taken to avoid absorotion or loss of 

5.7.2 Preparation of bulk sample 
moisture. Should the occasion arise the moisture sample may be 
obtained by the alternate division method l5.6.4.2l. 

Collect all the increments in one perfectly clean, dry container 
which can be hermetically sealed. The contents of this con- 

Before reduction of the sample (bulk sample or primary 

tainer constitute the bulk sample. 
sample), blend as thoroughly as possible by means of an appar- 
atus (4.2.2) or, failing this, manually. 
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Make the reduction by using a divider (see 5.6.6) or by the 
quartering method (see 5.6.71. After separation of the sample 
possibly required for physical tests, continue the reduction, 
ensuring before each proportional reduction that the material is 
in sufficiently fine-grained form (the latter is imposed by the 
mass of the reduced portion) (see the sampling plan). Other- 
wise, it will be advisable to reduce the particles of the product 
to the required size by grinding then sieving (with no remain- 
der). As a rule, unless otherwise indicated by the sampling 
plan, the particle size of the bulk sample or primary samples, 
after separation from the sample set aside for any physical test, 
should not exceed 1 m m  and, when reduction has been com- 
pleted, 0.2 mm.  

The sample or reduced samples shall be transported and stored 
in containers which are perfectly clean, dry and contamination- 
proof and which can be hermetically closed. 

5.9 Preparation of laboratory samples 

Using an unbiased divider, divide each of the reduced samples 
into as many laboratory samples as are required. Place them in 
clean dry containers. Seal and label these containers. 

6 Sampling report 

The sampling report shall contain the following information : 

a) all necessary details for the complete identification of 
the sample (name and description of the product, supplier, 
place and date of sampling, number and definition of sampl- 
ing units, tonnage, etc.); 

b) number of sampling units; 

cl number and mass of increments; 

d) number and type of prepared samples (bulk sample, 
primary samples, reduced samples, laboratory samples) 
together with their mass; 

e) nature and type of apparatus used; 

f) any unusual features such as : abnormal appearance, 
pollution, presence of lumps; 

g) any operations not specified in the relevant lnter- 
national Standard or in the International Standards to which 
reference is made, or regarded as optional, as well as any in- 
cidents likely to have affected the sampling. 
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Annex A 

Table of random numbers - Method of use for sampling 
(This annex forms an integral part of the Standard.) 

To obtain n numbers drawn at random, within the N series of whole numbers : 1, 2, 3, . . . . N, proceed as follows, using the table. 

a) If N < 9 

Take the numbers which occur in any single column or any single line of the table, eliminating those above N or those which have 
already been taken, continuing until n figures are obtained. 

Example : 

5, 9, 4, 2, 1, etc., any given column 

1, 9, 4, 2, 8, etc., any given line 

b) If 10 < N < 99 

Take the two-figure numbers (the first may be 0) which occur in any single column or any single line of the table, eliminating those 
above Nor those which have already been taken, continuing until n figures are obtained. 

Example : 

01, 53, 92, 41, 24, 18, etc., any given column 

01, 10, 91, 40, 28, 04, 80, 45, etc., any given line 

If the number of readings in any column (or any line) is less than n, continue the readings in the same way in another column (or 
another line). Always take care to choose columns or lines which have not been used before. 

c) If 100 < N < 999 or 1 000 G N < 9 999 

Proceed as before, but taking three-figure numbers (the first two may be 0) up to 999, and four-figure numbers (the first three may be 
0) up to 9 999. 
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