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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 hormally carried out through I1SO
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. I1SO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an Inter-
national Standard requires approval by at least 75 % of the member
bodies casting a vote.’

International Standard 1SO 6140 was prepared by Technical Commitiee
ISO/TC 129, Aluminium ores, Sub-Committee SC 1, Sampling.

Annex A forms an integral part of this International Standard. Annexes
B, C, D, E and F are for information only.
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INTERNATIONAL STANDARD

ISO 6140:1991(E)

Aluminium ores — Preparation of samples

1 Scope

This International Standard specifies methods of
treatment of gross samples and subsamples of alu-
minium ores with a view to the preparation of sam-
ples for the determination of moisture, chemical
analysis and physical testing.

The methods specified are applicable to all alu-
minium ores.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 565:1990, Test sieves — Metal wire cloth, per-
forated metal plate and electroformed sheet — Nom-
inal sizes of openings.

ISO 6138:1991, Aluminium ores — Experimental de-
termination of the heterogeneity of constitution.

ISO  8685:—", Aluminium ores — Sampling pro-
cedures.

ISO 9033:1989, Aluminium ores — Determination of
the moisture content of bulk material.

3 Definitions

For the purposes of this International Standard, the
following definitions apply.

1)} To be published.
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3.1 chemical analysis sample: The sample crushed
to pass a sieve aperiure of 150 um used for the de-
termination of chemical characteristics of the ore.

3.2 division: The process*of decreasing the sample
mass (without modification of the particle size of the
constituent parts) where a representative part of the
sample is retained while rejecting the remainder.

3.3 gross sample: The quantity of an ore consisting
of all of the increments or divided increments or
subsamples or divided subsamples taken from a lot.

3.4 moisture sample: A sample used for the deter-
mination of moisture content of the lot or sampling
unit.

3.5 nominal top size: The size of aperture of the
finest sieve (complying with ISO 565) through which
a minimum of 95 % of the mass of the material
passes.

3.6 pass: The passage of the retained material
once through a sample divider.

3.7 reduction: The process whereby a sample is
reduced in particle size by crushing or grinding
without a change in its mass or composition.

3.8 physical testing sample: A sample taken for the
measurement of physical characteristics.

3.9 stage: A sequence of operations comprising
reduction in particle size, mixing and culminating in
sample division. The number of stages in sample
preparation is equal to the number of divisions
made.
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4 Fundamentals of sample preparation

4.1 Introduction

Sample preparation involves several distinct oper-
ations, which are sometimes preceded by drying.
These are as follows:

a) reduction;
b) mixing — to achieve homogeneity;
c) division.

These three operations are generally considered to
constitute only one stage of sample preparation.

As a general rule, reduction should always precede
division. An exception occurs when high capacity
streams are being sampled mechanically and it is
permissible to divide large primary increments as
specified in 1SO 8685.

The procedures of sample preparation should be
chosen to minimize errors of sample preparation
without having to retain too large a mass. Examples
of sample preparation schemes are given in
annex A.

4.2 Minimum mass of sample to be retained
after division

The amount of sample to be retained depends upon
the nominal top size of the ore at that stage.

The recommended procedure for sample prep-
aration should involve two or more stages, and the
minimum mass of ore retained after each stage
shall not be less than mg, where

C 2
g = (%) 0 gD*x107°

where

Mg is the minimum gross sample mass, in
kilograms;

C, is the coefficient of variation between
particles of the quality characteristic un-
der investigation, determined in accord-
ance with 18O 6138;

a, is the required sampling error (standard
deviation);

0 is the density, in tonnes per cubic metre,
of the ore particles (not bulk density);

g "~ is the size range factor indicated in
table 1;

2
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D is the nominal top size, in millimetres, of
the ore in the lot.

Table 1 — Size range factors

Size range Value for g
Large size range (D/D’ > 4) 0,25
Medium size range (4 > D/D’ >2) 0,50
Small size range (D/D' < 2) 0,75
Uniform size (D/D' = 1) 1,00
where D’ is the sieve size retaining 95 % of the ore.

4.3 Drying

For materials other than those used for moisture
determination, the material may be air dried or oven
dried to ensure that it can be handied freely without
loss or contamination. No sample shall be exposed
fo a temperature exceeding 105 °C. The method for
treatment of moisture samples is specified in
clause 7.

4.4 Particle size reduction

441 General

The purpose for which the sample is to be used will
determine whether it is permissible to reduce the
particle size in the course of sample preparation.
Several cases are considered in 4.4.2 to 4.4.4,

4.4.2 Chemical analysis sample

The ore shall invariably require size reduction to
meet the specifications of 8.2.2. The sample may be
reduced as is appropriate to facilitate the operations
of division described in 4.6.

It is permissible, when handling sampies intended
for chemical analysis, to dry the material as re-
ceived so that handling characteristics are im-
proved. When drying is used, the following
precautions should be observed:

a) contamination or physical loss must be avoided;

b) the sample shall not be heated to a temperature
at which combined water or any other volatile
component is lost. The maximum temperature
reached by any portion of the sample shall not
exceed 105 °C.

4.4.3 WMoisture sample

One with a nominal top size of less than 22,4 mm
shall not be reduced in particle size prior to
moisture determination.
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When handling ore with a nominal top size of
greater than 22,4 mm, and which is not adhesive or
excesslvely wet, the ore may be reduced in particle
size to less than 22,4 mm, care being taken to mini-
mize any change in moisture content.

When handling ore with a nominal top size of
greater than 22,4 mm, and which is not adhesive or
excessively wet, the total sample may be weighed
and air dried. When it has dried to a free-flowing
state, the sample shall be re-weighed. The sample
may then be reduced in particle size prior to division
and determination of residual moisture in accord-
ance with 1SO 9033.

When this procedure is followed, the final moisture
value shall take into account the moisture loss in the
air-drying stage.

4.4.4 Physical testing sample

Size reduction is not permitted when samples are to
be used for

a) determination of particle size distribution;

b) determination of bulk density.

4,45 Particle size reduction apparatus

Throughout this International Standard the machines
used for particle size reduction are referred to as
“mills™.

Particle size reduction mills used for aluminium ore
samples include types such as jaw crushers, roll
crushers, plate mills, hammer mills (impact
pulverizers), and ring mills, the latter being pre-
ferred equipment for the final stages of grinding to
a nominal top size of 150 pm. Examples of equip-
ment are given in annex F,

Those parts of the apparatus which come into con-
tact with the ore shall be of wear-resistant material
to minimize contamination. This is particularly im-
portant with samples in which trace elements are to
be determined and every effort should be made to
use equipment which does not contain any of the
elements to be determined.

The sample shall be fed uniformly into mills in such
a way that choking of the mill or changes in mill
speed, which may result in variation in the size dis-
tribution of the product, are avoided.

Errors of sample division and analysis are increased
by the presence of oversize material, and mill per-
formance should be checked regularly to ensure
that the mill product meets the required nominal top
size.

Certain types of particle size reduction apparatus,
such as high speed impact pulverizers, ring mills

ISO 6140:1991(E)

and plate mills, tend to become heated and samples
must not be allowed to remain in them long enough
to become affected. If a mill is used for a series of
samples, it shall be cooled between each operation.

High speed impact pulverizers may be seriously
damaged by the presence of hard extraneous ma-
terial in the sample and precautions must be taken
to prevent such material from entering the mill. The
use of a magnetic separator is not permissible due
to the magnetic susceptibility of bauxite ores.

All mills should be easy to clean and shall be
cleaned between each sample.

4.5 Sample mixing

451 General

Errors in sample division can be reduced by thor-
ough mixing of the sample prior to division. The
need for mixing is particularly important when sam-
ples from more than one source are combined.
Some methods of mixing, for example forming and
reforming into a conical pile or rotary methods of
mixing, may have the opposite effect to that in-
tended, leading to increased segregation. Conse-
quently, the choice of the most appropriate method
of mixing is critical, and depends on the nature of
the are.

NOTE 1  Except when a moisture sample is to be taken,
samples that are not free-flowing should be dried at a
femperature not exceeding 105 °C before mixing. Where
samples are taken for moisture determination, mixing is
to be carried out as quickly as possible to minimize
changes in moisture content,

4.5.2 WMethods of mixing

Mixing can be carried out using any of the methods
described in 4.5.2.1 {0 4.5.2.3.

4.5.2.1 Passing the sample through a riffie or rotary
sample divider at least three times in succession,
recombining the sample after each pass.

4.5.2.2 Strip mixing. In this case, the ore is formed
into a strip by careful distribution of the ore from a
shovel. The length/width ratio of the strip shall be
not less than 10 : 1. A complete cross-section of the
ore strip is taken randomly and spread out to form
a new strip. Successive cross-sections are taken
randomly and spread out on top of the preceding
cross-section, layer upon layer, until the old strip
has been converted into a new strip. The process
of taking cross-sections and reforming a new strip
is repeated twice.

4,5.2.3 The use of mechanical mixers. Examples of
mechanical mixers are shown in annex B,
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4.6 Division
4,61 General

Sample division may be carried out by a variety of
mechanical or manual methods. The minimum
number of increments shall be 20.

Sample division may be carried out in as many
passes as needed to obtain the required divided
sample mass; for example, when using a riffle, three
passes are required to obtain a one-eighth fraction.

Examples of sample division apparatus are illus-
trated in annex C. When division is performed for
the purpose of extracting moisture samples, the
preferred methods are mechanical division (see
4.6.2) or increment division (see 4.6.3.2).

4.6.2 Mechanical sample division

4.6.21 General

The main advantage of mechanical sample division
is that the divided sample is obtained by taking a
much larger number of increments than is generally
obtainable manually, The minimum number of in-
crements shall be 20.

The design criteria for mechanical sample dividers
shall be as specified in I1SO 8685.

4.6.2.2 Mechanical sample dividers

Examples of acceptable mechanical sample dividers
are given in 4.6.2.2.1 to 4.6.2.2.6

4.6.2.2.1 Rotating cone (figure C.1)

This machine consists of a feed hopper, a low speed
slotted rotating cone, a reject chute and a sample
pipe. Ore is allowed to flow from the feed hopper
onto the rotating cone and is diverted into the reject
chute. The slot in the cone allows the ore to fall di-
rectly into the sample pipe for part of each revol-
ution,

4,6.2.2.2 Rotary sample divider (figure C.2)

This machine comprises a number of sector-shaped
canisters positioned on a platform, and a feeding
device. The uniform ore stream flows to the hopper
spout and by relative rotation of these two compo-
nents the flow is intercepted by the top edge of the
sector-shaped canisters, dividing the sample into
representative parts.

4

Full document details: ISO 6140-1991

4.6.2.2.3 Slotted belt {figure C.3)

An endless conveyor belt having slots spaced at
equal pitch with lips which act as cutting edges. The
ore is fed in a uniform stream through a feed chute
onto the belt. As each slot passes through the ore
stream, an increment falls to sample. The remainder
of the stream is carried over the head pulley to re-
ject.

4.6.2,2.4 Rotating chute (figure C.4)

A hollow shaft, to which is attached one or more
cutters, rotates in an offset, cone-shaped housing.
A feed pipe is positioned above the rotating cutter.
As ore falls through the feed pipe, the cutter inter-

sects the stream and diverts an increment through
the hollow shaft.

4.6,2.2,5 Diverter chute (figure C.5)

A traversing chute is positioned at the head end of
a belt feeder such that it will intercept the flow of ore
as it is discharged over the head pulley. The chute
diverts an increment to sample at each pass.
4.6.2,.2.6 Bofttom dump cutter (figure C.6)

A bucket type cutter with an opening bottom is ar-
ranged to traverse a falling stream of ore and travel
to a position over a sample discharge chute where
the bottom is opened to discharge the increment.
4.6.3 Manual sample division

4.6.3.1 Procedure

Sample division may be carried out using one of the
following procedures:

a) increment division;

b) coning and quartering;

c) riffling;

d) fractional shovelling;

e) strip mixing-and splitting,

4.6.3.2 1Increment division

Mix the ore thoroughly and spread it on a flat plate
in the form of a rectangle of uniform thickness. The

thickness shall be dependent on the nominal top
size and is indicated in table 2.
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Table 2 — Relationship between nominal top size,
minimum increment mass and thickness of flattened

sample
. Minimum mass Thickness of
Minimal top size of increment flattened sample

mm kg mm

< 11,2 0,14 30 to 35
16,0 0,40 40 to 50
22,4 1,10 55 to 65
31,5 3,00 80 to 90
45,0 8,70 110 to 120

Mark a matrix, of minimum 5 x4, on the spread
sample (see figure 1) and collect one increment of
the minimum mass given in table 2 from each part
of the matrix with the appropriate flat-bottomed
scoop chosen from the series shown in annex D.

Insert a flat bump plate vertically through the spread
ore until it comes into contact with the mixing plate.
Then insert the scoop to the bottom of the spread
ore and take the increment by moving the scoop
horizontally until its open end comes into contact
with the bump plate, ensuring that all ore particles
are collected off the top of the mixing plate. Lift the
scoop and bump plate together so that ore is pre-
vented by the bump plate from falling from the open
end of the scoop.

If the mass of the combined increments is less than
that determined in accordance with the indications
of 4.2, further complete sets of increments shall be
collected until the minimum mass is exceeded.

NOTES

2 This method is regarded as a high precision method in
spite of the large division ratio, i.e. the ratio of the total

ISO 6140:1991(E)

sample mass to the retained sample mass. It is a rec-
ommended manual method for obtaining moisture sam-
ples.

3 This division process may be used for ore having a
nominal top size up to 45 mm.

4 The matrix should be designed in conjunction with ta-
ble2 to give the total amount of sample required for sub-
sequent analysis. The ratio of the length to the width
should never be more than 5 : 4.

4.6.3.3 Coning and quartering (see figure 2)

Spread the ore on a smooth steel plate. Pile the ore
into a conical heap using a shovel, each shovelful
being taken in sequence from the periphery of the
original heap and dropped directly onto the apex of
the new heap. Repeat two or three times. Drag the
material down by means of a shovel so as to form
first a truncated cone, then a flat circular cake. Div-
ide the flat circular cake into quarters using a steel
Cross.

With the steel cross still in place, take iwo
diagonally opposite quarters to form the sample and
reject the remaining two quarters. The choice of the
two quarters should be made at random.

If further reduction of the quantity of material is re-
quired, the process is repeated until the required
mass is obtained.

NOTES

5 This technique may be applied to the division of ore
of nominal top size less than 45 mm and of sample mass
of less than 1 t.

6 The method is not recommended for obtaining a
moisture sample.

0

Bump plate =™

Spread the crushed gross Arrange in 20 equal parts, e.g.
sample into a rectangle with a into 5 equal parts lengthwise random from each of the
thickness as specified in and 4 equal parts breadthwise. 20 parts by inserting the scoop
table 2. to the bottom of the sample
layer and combine the
20 scoopsful of sample into a
divided sample.

Take a scoopful of sample at Outline of taking an increment by

using a bump plate shown in

Figure 1 — Manual increment division (Example for arranging in 20 parts)
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aYy=%

Coning and mixing

Potential samples : v
A+C

Figure 2 — Sampling by coning and quartering

Flattening

4.6.3.4 Riffling

A riffle is a sample divider which is used to divide
the ore fed onto it into halves, one being retained
and the other rejected. It operates by allowing the
ore 1o fall through a set of parallel slots of uniform
width, adjacent slots feeding opposite containers.

A riffle shall be symmetrical (so that a part-sample
may be taken from either side) and all surfaces on
which ore might rest should be inclined at not more
than 30° to the vertical. Receivers should fit closely
against the body of the riffle, to minimize loss of
dust. It is essential that the riffle used be appropriate
for the nominal top size of the ore to be divided, as
serious errors may be introduced if the slots are too
small or there are too few.

The slot width shall be at least twice the nomimal
top size of the ore. There shall be at least eight slots
for each half of the riffle.

Riffling shall be carried out as follows.

Mix the ore and place it in a feed container, Spread
the ore in the feed container so that it is spread
uniformly along the full length of the container. Tip
the container to feed the ore uniformly into the feed
chute, so that the ore passes through the riffle, and
collect it in two canisters. Retain the sample from
one of the recelving canisters, chosen at random.

NOTES

7 Mf the ore is found to choke the riffle, it should be
cleared before the operation is continued.

8 If further subdivision is required, the retained sample
may be passed through the riffle again.

Care should be taken to ensure that loss of moisture

from a moisture sample is minimized when division _.

is being carried out using a riffle. Closed riffles shall

Full document details: ISO 6140-1991

be used for dividing moisture samples, or for dry
ores to prevent loss of dust. Examples of riffles are
given in annex E.

4.6.3.5 Fractional shovelling (see figure 3)

Mix the ore and form a conical heap (L). Using an
appropriate shovel as shown in figure D.2, take suc-
cessive shovelsful from the base of the heap, work-
ing around the base. Place the shovelsful on
separate successive heaps, the number of heaps
being determined by the division ratio. For example,
ifa 1in 5 division ratio is required, five heaps, Ny to
N5, are formed as shown in figure 3. Select at ran-
dom the heap to be retained.

NOTES

9 This division pracess may be used for ore having a
nominal top size up to 45 mm.

10 This method is not recommended for obtaining
moisture samples.

0

Figure 3 — Sampling by fractional shovelling

4,6,3.6 Strip mixing and splitting

Strip mixing and splitting simulates the conditions
obtained in the sampling of ore from a conveyor
belt. It shall be carried as follows.

The ore is formed into a strip by careful distribution
of the ore from a shovel along the length of strip as
evenly as possible, working from end to end of the
strip and from both sides of the strip. The end plates
ensure that size segregation only occurs laterally.
The general appearance of a completed strip is
shown in figure 4. The subsample is then taken by
inserting a suitable sampling frame across the strip
and removing the ote from between the frame by the
use of a scoop (figure D.1), ensuring that all fine
particles are included in the increment. The number
of required increments (minimum 20) shall be taken.

NOTE 11 This procedure is not recommended for ob-
taining a moisture sample,

Documents


http://www.avadocuments.com/doc/iso-6140-1991
http://www.avadocuments.com/doc/iso-6140-1991

