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15O 4296/1-1984 '\ inganese ores — Sampling — Part 1 : Increment sampling’ published by the International Organization
for Standardization {1SO) and supersedes BS 4103 : Part 1, which is withdrawn.

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in
British Standards; attention is drawn especially to the following.

The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the baseline

as the decimal marker,

Wherever the words 'I1SO 4296’ or 'This part of [SQ 4296’ appear, referring to this standard, they should be read as

‘BS 6594’ and ‘This Part of BS 6594’ respectively.
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1SO 3084-1975 Part 1: 1979 Experimental methods for evaluation of quality variation
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1SO 3085-1975 Part 2 : 1979 Experimental methods for checking the precision of sampling
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Part 2 : 1985 Methods for preparation of samples
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British Standard

Sampling of manganese ores

Part 1. Methods for increment sampling

0 Introduction
ISO 4296 consists of the following parts :

Part 1 : Increment sampling

Part 2 : Preparation of samples

1 Scope and field of application

This part of ISO 4296 specifies methods for taking samples of
manganese ores to be used at the places of dispatch and accep-
tance of ores for determining the chemical composition and
moisture content of a consignment.

The methods are applicable to both the manual and mechanical
sampling of all manganese ores, whether natural or processed.

Details of the hammer and shovel method for sampnng ores
containing lumps of size greater than 100 mm are given in the
annex.

2 References

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

1SO 3085, /ron ores — Experimental methods for checking the
precision of sampling.

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

ISO 4296/2, Manganese ores — Sampling — Part 2 : Prepara-

tion of samples.

3 Definitions

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

3.2 consignmont : A quantity of an ore delivered at one
timo. The consignment may consist of one or more lots or parts
of lots.
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3.3 increment :

1} A quantity of ore taken at one time from a consignment
using a8 sampling device

2) A quanlity of ore taken in the ncrement division
method.

3.4 subsample:

1) A quantity of an ore consisting of several increments
taken from a part of a consignment.

2) A composite of several increments which have been
crushed and divided individually.

3.5 gross sample :

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

2)  An aggregation of alt the increments or all the subsamples
after they have been crust 2d and divided individually

3.6 divided sample : A sample obtained by a method of
division.

3.7 moisture sample : The sample taken for the deter-
mination of moisture content of the consignment or part of the
consignment.

3.8 sample for chemical analysis : The sample taken tor
the determination of chemical composition of the consignment
or part of the consignment.

3.9 final sample : Any sample for determination ol moistute
content or chemical composition, which is prepared from each
inct_emenl, each subsample, or from the gross sample in accot-
dance with the specified method for that type of sample.

3.10 maximum particle size : The aperture size of the sieve
on which approximately 5 % of the mass of the manganese ore
is retained.

3.11  stratified sampling : For a consignment which can be
divided into strata, sampling carned out i such a way that
specified proportions of the sample are drawn from dillerent
strata.

NOTE

The staua are part of a Conw el lu 3 4é»ﬁt§|w
sion of the cansgmaent accoeehng o 'Dﬂé ¥
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3.12 periodic systematic sampling : Sampling in which
increments are taken from a consignment at regular intervals.

3.13 two-stage sampling : Sampling carried out by selec-
ting the units to be sampled (wagons, trucks, large containers)
and then taking increments at random from each unit selected.

4 General rules

The rules given below are general and obligatory for the in-
terested parties.

4.1_ Sampling shall be carried out by qualified samplers
authorized by the seller and/or purchaser.

4.2 Sampling should preferably be carried out during handl-
ing immediately before or immediately after weighing.

4.3 Sampling shall be carried out by a systematic method
with a random start. Sampling from wagons shall be conducted
by the two-stage method or the stratified method,

4.4 The mass of the increment shall be determined in accor-
dance with the maximum particle size of the ore in order to
avoid the introduction of bias at the time of collecting the
sample.

4.5 The number of increments to be taken from a consign-
ment shall ba determined according to the quality variation of
the ore and the required precision of sampling.

4.6 Throughout all the procedures of sampling, the samples
shall be protected from any contamination,

4.7  All sampling methods shall be demonstrated to have no
bias (see 1SO 3086).

4.8 When the planned number of increments has been taken
before the handling has been completed, additional increments
shall be taken at the same interval until the handling operation
is completed.

5 Methods of sampling in general

5.1 General sampling procedure
The general sampling procedure is as follows :
a) identify the consignment or part of the consignment to
be sampled;
b) ascertain the maximum particle size;
¢} determine the mass of increment;

d) ascertain the quality variation of the consignment {see
SO 3084); .

el determine the number of increments;
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f) determine the point of sampling and the method of
taking and combining the increments;

g} constitute a gross sample or subsample.
NOTE — If a consignment contains ores of different quality, it shall be

divided into an appropriate number of lots and sampling and qualitv
variation assessment shall be carried out on the lot basis.

5.2 Sampling plan

The gross sample or subsamples shall be constituted accotding
to 5.7. (See figure 1.)

5.3 Mass of increment

6.3.1 The minimum mass of increment in manual sampling,
depending on maximum particle size, is specified in table 1.

The increments shall be taken in such a manner as to ensure
that they have an almost uniform mass.

NOTE — "Almost uniform mass" means that the variation in mass
must be less than 20 % in terms of coetficient of variation.

The coetficient of variation {CV) is defined as the ratio of the standard
deviation, o, to the absolute value of the arithmetic mean, m,, of the
masses of the increments, expressed as a percentage :

2 %100 Y
"'I

Table 1 — Mass of increment in manual sampling

Maximum particle Minimum mass
size ’ of increment
mm kg
> 150 25
> 100 to 150 13
> 50 to 100 4
> 40t 50 3
> 30to 40 2
> 20to 30 1
> 10to 20 0.6
>2,813,0) to 10 0,2

5.3.2 The mass of increment, m,, in kilograms, taken by
means of mechanical samplers from the ore stream, is directly
proportional to the flow rate of the belt conveyor and to the
cutting aperture of the sampler, and inversely proportional to
the cutter speed of the sampler; it may be calculated by the
equation

Gm O

my =
1 36y .0 12)

where
G 18 the flow rate, expressed in tonnes per hour, of the
belt conveyor;
b is the cutting aperture, in metres, of the sampler;

v is the cutter speed, expressed in metres per second, of
the sampler.
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Figure 1 — Sampling plan

5.3.3 The mass of increment taken either by means of
mechanical samplers or manually may be increased by agree-
ment between the interested parties.

5.4 Classification of quality variation

The quality variation is a measure of the heterogeneity of the
consignment in respect of a particular characteristic and is
determined by the standard deviation of the values measured
on individual increments within the strata of the consignment,
0., expressed as a percentage.

When the consignment is supplied in wagons (trucks or large
containers) two types of variation are possible : variation within
a wagon (truck or container), o,; and variation between
wagons (trucks or containers), oy, In such a case the larger of
the values gy, and g, shall be taken as the basis for classifica-
tion. The classification of quality variation is given in table 2.

Table 2 — Classification of quality variation

Standard deviation of
manganese content

%

Quality variation

Large dw »2,00r g, 22,0
Medium 20>0y >100020 >0, >1,0
Small gy <1001 a, <1,0
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Quality variations shall be determined experimentally over
several consighments. All ore, the quality variation of which is
not known, shall be considered as having “large’* quality varia-
tion. The quality variation shall be determined in accordance
with 1SO 3084.

5.5 Sampling precision and overall precision

This part of ISO 4296 is designed to obtain a sampling pre-
cision, fg, as shown in table 3.

The sampling precision is one component of the overall pre
cision, fgpm. which shall be based on the fact that sample
preparation has been taken in accordance with ISO 4296/2 and
that measurement has been carried out in accordance with the
methods given in the appropriate International Standards.

The overall precision defines, with 95 % probability, the
average value of the quality characteristics of a consignment.
The sampling precision means that on average, in 95 % of
cases, the manganese content of the gross sample shall not dif-
fer from that of the analysed consignment by more than Bs % .
Ps is a measure of the precision of sampling and is equal 1o
twice the standard deviation of sampling, expressed as an ab-
solute percentage.

Bspwm is @ measure of the overall precision of sampling, sample
division and measurement, and is equal lo twice the standard
deviation of the overall process of sampling, sample division
and measurement, expressed as an absolute percentage. The
sample precision shall be checked in accordance with
1SO 3085.
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