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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 I1SO technical committees. Each member
body interested in a subject for which a technical committes 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 I1SO Council. They are approved in accordance with ISO procedures requiring at
least 75 % approval by the member bodies voting.

International Standard ISO 3081 was prepared by Technical Committee 1ISO/TC 102,
Iron ores.

This second edition cancels and replaces the first edition (ISO 3081-1973), tables 1 and
4 and figures 2, 3 and 4 of which have been technically revised.

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

1SO 3081-1986 (E)

Iron ores — Increment sampling — Manual method

1 Scope

This International Standard specifies manual methods of incre-
ment sampling on a consignment of iron ore for the purpose of
determining the quality characteristics of the consignment, and
includes

a) the underlying theory;
b) the basic principles;

¢) the basic requiremeﬁts for the device and its operation.

NOTE — The theory and basic principles given in this International
Standard are similar to those given in ISO 3082 and 1SO 3083.

2 Field of application

The methods are applicable to the sampling of all iron ores,
whether natural or processed (for example, concentrates and
agglomerates such as pellets, sinters or briquettes), to obtain
samples for the determination of particle size distribution,
moisture content, chemical composition, and physical proper-
ties.

The methods are applicable fo the taking of samples of iron
ores from conveyors, railway wagons or containers (including
trucks), ships and stockpiles, during bunker discharge or during
the loading or discharging of a consignment in cases where
manual sampling can be carried out safely.

3 References

ISO 3082, /ron ores — Increment sampling and sample prepara-
tion — Mechanical method. )

ISO 3083, /ron ores — Preparation of samples — Manual

method.

ISO 3084, fron ores — Experimental methods for evaluation of
quality variation.

ISO 3085, /ron ores — Experimental methods for checking the
precision of sampling.

ISO 3086, /ron ores — Experimental methods for checking the
bias of sampling.

1) At present at the stage of draft.

4 Definitions

For the purpose of this international Standard, the following
definitions apply:

4.1 lot: A definite quantity of an ore, processed or produced
under conditions which are presumed uniform.

4.2 consignment: A quantity of an ore delivered at one
time. The consignment may consist of one or more lots or parts
of lots.

4.3 increment: A quantity of an ore taken by a sampling
device at one time from a consignment. .

4.4 increment sampling: The process in sampling whereby
a sample is taken by combining a number of increments from a
consignment and intended to represent the consignment.

4.5 manual sampling: Sampling by human effort with
sampling devices, including mechanically assisted devices.

4.6 subsample:

(1) A quantity of an ore consisting of two or more increments
taken from a consignment.

{2) An aggregation of two or more increments each of which
may have been individually crushed and/or divided as
necessary.

4.7 gross sample:

(1) The quantity of an ore consisting of all the increments
taken from a consignment.

(2) ~ Anaggregation of all the increments or all the subsamples
each of which may have been individually crushed and/or div-
ided as necessary.

4.8 test sample: Any sample, for the determination of size
distribution, moisture content, chemical composition or other
physical properties, which is prepared from each increment,
each subsample, or from the gross sample in accordance with
the specified method for that type of sample.
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4.9 maximum particle size: The particle size expressed in
terms of the size of opening of the sieve on which approxi-
mately 5 % {(m/m) of iron ore is retained.

NOTE — The maximum particle size of the consignment shall be ascer-
tained either from past experience or by experiment. However, if no in-
formation is available, visual estimation is acceptable.

4.10 stratified sampling: For a consignment which can be
divided into strata, sampling carried out in such a way that
specified numbers of increments in proportion to the mass of
each stratum are drawn from each stratum.

In this International Standard, the method can be applied to
sampling from ships, and to sampling from wagons or con-
tainers.

NOTE — A stratum is part of a consignment partitioned according to
specific criteria.

4.11 systematic sampling: Sampling in which increments
are taken from a consignment at regular intervals.

When a mass interval is adopted, it.is called systematic
sampling on a mass basis, and when a time interval is
adopted, it is called systematic sampling on a time basis.

The theory of systematic sampling is based on that of stratified
sampling and is applied, in this International Standard, to
sampling from conveyors and from bunker discharge.

4.12 two-stage sampling: Sampling by which primary
sampling units are selected first from a consignment and then
secondary sampling units are taken from those selected primary
sampling units.

in this International Standard, the method can be applied to
sampling from wagons or containers in which a certain number
of wagons or containers are selected first as primary sampling
units and then increments are taken from those selected
wagons or containers as secondary sampling units.

5  General procedures for manual sampling

Sampling shall be carried out while a consignment is being
transferred.
The general sampling procedure shall be as follows:

a) identify the consignment or part of the consignment to
be sampled;

b} ascertain the maximum particle size of the consign-
ment;

c) determine the mass of increment according to the maxi-
mum particle size;

d) ascertain the classification of quality variation of the
consignment (see 1SO 3084); -

1) The overall precision of physical properties will be added to table 1 in the future,
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e) determine the minimum number of increments to be
taken from the consignment, in the cases of systematic and
stratified sampling; in the case of two-stage sampling,
allocate the wagons or containers to be selected to the en-
tire consignment and the increments to be taken to the
points of the wagons or containers selected;

f) determine the interval of taking increments in the case
of systematic sampling and stratified sampling or the inter-
val of selecting the wagons or containers on a mass basis;

g) determine the point of sampling and the method of
taking increments;

h} take increments having almost uniform mass during the
whole period of handling the consignment.

Increments taken by this International Standard shall be
prepared in accordance with ISO 3082 or ISO 3083.

6 Fundamentals of sampling

6.1 Overall precision

This International Standard is designed to attain an overall
precision, Bgnp,, a@s given in table 1, at a probability level of
95 %, with respect to the mean values of the total iron content,
moisture content and size fraction of a consignment.!
However, the overall precision may be agreed upon between
the interested parties.

The overall precision of an intermediate mass of consignment
other than those shown in table 1 may be obtained by linear in-
terpolation. .

Variations from the other tables in this international Standard
may be made, provided it can be demonstrated that the overall
precision limits given in table 1 can be met. The precision
should be determined in accordance with ISO 3085.

Generally, for chemical elements other than total iron, the
values of overall precision will be smaller than those for the
total iron content specified in table 1.

The overall precision, Bgpp is @ measure of the combined
precision of sampling, sample division and measurement, and _
is twice the overall precision in terms of standard deviation,
Ogpmr eXpressed as an absolute percentage, i.e.

_ _ ‘/ 2,92, 2
Bspm = 20gpm = 2 |[05 +05 +ay
where

og Is the precision of sampling in terms of standard
deviation;

o, s the precision of sample division in terms of standard
deviation;

gy s the precision of measurement in terms of standard
deviation.
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Table 1 — Overall precision, fg,,

Values as absolute percentages

Approximate overall precision, ﬂSDM
Mass of consignment {t)
Quality characteristics 270 000 70 000 15000 | Uptoand
to to to including
210 000 45 000 5 000 500
Total iron content + 0,35 + 0,4 + 05 + 1,0
Moisture content + 0,35 + 04 + 05 + 1,0
—200 mm ore ~10 mm fraction, mean 20 % +35 +4,0 + 5,0 + 10,0
—50 mm ore
Size —31,6 +6,3 mm sized ore —6,3 mm fraction, mean 10 % +175 +2,0 +25 + 5,0
Sinter feed +6,3 mm fraction, mean 10 %
Pellet feed —45 pm fraction, mean 70 % +07 +08 +1,0 + 20
Pellets —5 mm fraction, mean 5 %

Table 2 — Minimum mass of increment

Maximum particle size (mm} Minimum mass of increment
Over Up to and including {kg)
150 250 190
100 150 40
50 100 12
22,4 50 4
10 - 224 0,8
10 0,3

. 6.2 Minimum mass of increment

6.2.1 The mass of each increment shall be as specified in
table 2 according to the maximum particle size of a consign-
ment. '

6.2.2 The increments shall be taken in such a manner as to
“ensure that they are of almost uniform mass. The “almost
uniform mass’’ means that the variation in mass shall be less
than 20 % in terms of the coefficient of variation. The coeffi-
" cient of variation (CV), expressed as a percentage, is defined as
" the ratio of standard deviation, s, relative to the mean value, m,
of the mass of the increments times 100:

5 x 100 < 20%
m

6.3 Classification of quality variation

The quality variation is a measure of the heterogeneity of a con-
signment.

F.ul[ldq'cume'ht details: ISC' 3081-1986,

6.3.1 In the case of systematic sampling and stratified sam-
pling, the quality variation, denoted by o, is the standard devi-
ation of a quality characteristic between increments taken from
within the strata of the consignment.

In the case of two-stage sampling: the quality variation is ex-
pressed by o, and g oy is the quality variation between
wagons or containers selected from the consignment in terms
of standard deviation; o, is the quality variation in terms of
standard deviation between increments taken from within
wagons or containers selected.

6.3.2 The values of g, and gy, shall be estimated for each type
or each brand of iron ore and for each handling system, under
normal operating conditions, in accordance with 1SO 3084, and
the iron ore shall be classified with respect to the magnitude of
quality variation as specified in table 3.
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