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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
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Iron ores — Sampling and sample preparation procedures

Warning — This International Standard may involve hazardous materials, operations and equipment, and

does not purport to address all of the safety issues associated with its use. It is the responsibility o

f the

user of this| Standard to establish appropriate health and safety practices and determine the applicabi
regulatory limitations prior to use.

1 Scope

This International Standard gives

a) the ungerlying theory;

b) the basgic principles for sampling and preparation of samples;

c) the basic requirements for the design, installation and operation ef.sampling systems.

for mecharfical sampling, manual sampling and preparation of samples taken from a lot under transfe
the chemigal composition, moisture content and size distribution of the lot. Sampling and samp
procedureq for physical testing are specified in ISO 10836,

The methofls specified in this International Standardcare applicable to both the loading and unloadi
means of belt conveyors and other ore handling.equipment to which a mechanical sampler may i
where manual sampling may safely be conducted:

The methqds are applicable to all iron,_ores, whether natural or processed (for example cond
agglomerates, such as pellets or sinters);

2 Normative references

The follow|ng standards~contain provisions which, through reference in this text, constitute proy
Internationgl Standard«At the time of publication, the editions indicated were valid. All Standards
revision, ahd partieS jto agreements based on this International Standard are encouraged to in
possibility ¢f applying the most recent editions of the standards indicated below. Members of IEC and
registers of| curtently valid International Standards.

ity of

[ to determine
e preparation

ng of a lot by
e installed or

entrates and

isions of this
are subject to
vestigate the
ISO maintain

ISO 565:1990
openings.

— NO

ISO 3084:—Y), Iron ores — Experimental methods for evaluation of quality variation.
ISO 3085:1996, Iron ores — Experimental methods for checking the precision of sampling.

ISO 3086:1998, Iron ores — Experimental methods for checking the bias of sampling.

1) To be published. (Revision of ISO 3084:1986)

minal sizes of
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ISO 3087:—3), Iron ores — Determination of moisture content of a lot.
ISO 4701:1985, Iron ores — Determination of size distribution by sieving.
ISO 10836:1994, Iron ores — Method of sampling and sample preparation for physical testing.

ISO 11323:1996, Iron ores — Vocabulary.

3 Definitions

For the purposes of this International Standard the definitions contained in ISO 11323 as well as those given below
apply.

3.1
lot
discrete and defined quantity of ore for which quality characteristics are to be assessed

3.2
increment
quantity of ore collected in a single operation of a sampling device

3.3

sample
relatively small quantity of ore, so taken from a lot as to be representative in respect of the quality charafteristics to
be assessed

3.4
partial samplg
sample, consisting of less than the complete number of increments needed for a gross sample

3.5
gross sample
sample, comgrising all increments, entirely representative of all quality characteristics of a lot

3.6
test sample
sample, prepared to meet all specific conditions for a test

3.7
test portion
part of a test gample thatis.actually and entirely subjected to the specific test

3.8
stratified sampling
sampling of aYot carried out by taking increments from systematically specified positions and in gppropriate
proportions from identified parts called strata

NOTE — Examples of strata, based on time, mass or space, include production periods (e.g. 5 min), production masses
(e.g. 1 000 t), holds in vessels, wagons in a train or containers.

3.9
systematic sampling
selection of increments at regular intervals from a lot

2) To be published. (Revision of ISO 3087:1987)
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mass basis sampling
sampling carried out so that increments are taken at equal mass intervals, increments being as near as possible of
uniform mass

3.11

time basis sampling
sampling carried out so that increments are taken from free falling streams, or from conveyors, at uniform time
intervals, the mass of each increment being proportional to the mass flow rate at the instant of taking the increment

3.12

proportional sample division

division of
mass being

3.13
constant m|
division of
variations i

NOTE — T
20 % in term

Samples or Increments such that the mass or each retained divided portion IS a TiIXxed prd
divided

pss division
samples or increments such that the retained divided portions are of almost dniform mass,
N mass of the samples or increments being divided

his method is required for sampling on a mass basis. "Almost uniform" means that variations in mas
s of the coefficient of variation.

portion of the

rrespective of

s are less than

3.14

split use offsample

separate use of parts of a sample, as test samples for separate determinations of quality characteristigs

3.15

multiple usg of sample

use of a sample in its entirety for the determination of ane’ quality characteristic, followed by the us¢ of the same
sample in ifs entirety for the determination of one or more other quality characteristics

3.16

nominal top size

smallest agerture size, within the range of the R20 Series (in ISO 565, square opening), such that no rhore than 5 %
(m/m) of anj ore is retained on the sieve

4 General considerationsdor’'sampling and sample preparation

4.1 Basidrequirements

The basic ffequirementyfor a correct sampling scheme is that all parts of the ore in the lot have an eqy

of being sq
basic requ

lected“and becoming part of the partial sample or gross sample for analysis. Any devig
rement can result in an unacceptable loss of accuracy and precision. An incorrect san

al opportunity
tion from this
pling scheme

cannot be relied on to provide representative samples.

The best sampling location to satisfy the above requirement is at a transfer point between conveyor belts. Here, the
full cross-section of the ore stream can be conveniently intercepted at regular intervals, enabling representative
samples to be obtained.

In-situ sampling of ships, stockpiles, containers and bunkers is not permitted, because it is impossible to drive the
sampling device down to the bottom and extract the full column of ore. Consequently, all parts of the lot do not have
an equal opportunity of being sampled. The only effective procedure is sampling from a conveyor belt when ore is
being conveyed to or from the ship, stockpile, container or bunker.

In-situ sampling from stationary situations such as wagons is permitted only for fine iron ore concentrates, provided
the sampling device, e.g., a spear or an auger, penetrate to the full depth of the concentrate at the point selected for
sampling and the full column of concentrate is extracted.
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Sampling shall be carried out by systematic sampling either on a mass basis (see 6.1) or on a time basis (see 6.2),
provided no bias is introduced by periodic variation in quality or quantity. If this is not the case, stratified random
sampling within fixed mass or time intervals shall be carried out (see 6.3).

The methods used for sampling and sample preparation depend on the final choice of the sampling scheme and on
the steps necessary to minimize possible biases and obtain acceptable overall precision.

Moisture samples shall be processed as soon as possible and test portions weighed immediately. If this is not
possible, samples shall be stored in impervious air-tight containers with a minimum of free air space to minimize any
change in moisture content, but should be prepared without delay.

4.2 Establishing a sampling scheme

The procedurg for establishing a sampling scheme is as follows:
a) identify the lot to be sampled,;
b) ascertain/the nominal top size;

c) determing the mass of increment considering the nominal top size, the ore handling equipment and the device
for taking increments;

d) specify the precision required;

e) ascertain| the quality variation, o,,, of the lot in accordance with 1S© 3084, or, if this is not possible, assume
"large" quality variation as specified in 5.3;

f)  determing the minimum number of primary increments, n,, te~be taken from the lot for systematic pr stratified
random gampling;

g) determing the sampling interval in tonnes for mass_basis sampling or in minutes for time basis sampling;

h) determing the sampling location and the methad of taking increments;

i) take increments having almost uniform mass for mass basis sampling or having a mass proportiona] to the flow
rate of the ore stream at the time oftsampling for time basis sampling. Increments are to be taken at the
intervals fetermined in f) during the-entire period of handling the lot;

j) determing whether the sample-is-for split use or multiple use;

k) establish|the method of eombining increments into a gross sample or partial samples;

[) establish|the sample preparation procedure, including division, crushing, mixing and drying;

m) crush the sample; if necessary, except for the size sample;

n) dry the sample, if necessary, except for the moisture sample;

0) divide samples according to the minimum mass of divided sample for a given nominal top size, employing
constant mass or proportional division for mass basis sampling, or proportional division for time basis sampling;

p) prepare the test sample.

4.3 System verification

Stopped-belt sampling is the reference method for collecting samples against which mechanical and manual
sampling procedures may be compared to establish that they are unbiased in accordance with procedures specified
in ISO 3086. However, before any bias tests are conducted, sampling and sample preparation systems shall first be
inspected to confirm that they conform to the correct design principles specified in this International Standard.
Inspections shall also include an examination of whether any loading, unloading or reclaiming procedures could
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produce periodic variations in quality in phase with the taking of increments. These periodic variations could include
characteristics such as particle size distribution and moisture content. When such cyclic variations occur, the source
of the variations shall be investigated to determine the practicability of eliminating the variations. If this is not
possible, stratified random sampling shall be carried out (see 6.3).

An example of a suitable checklist is provided in annex A. This will quickly reveal any serious deficiencies in the
sampling or sample preparation system and may avoid the need for expensive bias testing. Consequently, sampling
systems shall be designed and constructed in a manner that facilitates regular verification of correct operation.

Regular checks of quality variation and precision shall also be carried out in accordance with ISO 3084 and
ISO 3085 to monitor variations in quality variation and to verify the precision of sampling, sample preparation and
analysis. This is particularly important for new sampling systems or when significant changes are made to existing

systems.

5 Funda

mentals of sampling and sample preparation

5.1 Mininpization of bias

5.1.1 Gen

Minimizatio

bral

n of bias in sampling and sample preparation is vitally impgrtant. Unlike precision, \

improved Iy collecting more increments or repeating measurements bias cannot be reduced

measuremg
more impo
correct des
incorrect e
change in 1

5.1.2 Mini
Minimizatio

in the meal
minimum.

bnts. Consequently, the minimization or preferably elimination. of possible biases should bg
tant than improvement of precision. Sources of bias that'can be completely eliminated at
ign of the sampling and sample preparation system include sample spillage, sample cont
ktraction of increments, while sources that can be ‘minimized but not completely elimi
hoisture content, loss of dust and particle degradation (for size determination).

mization of particle size degradation

n of particle size degradation of samples-used for determination of size distribution is vital
sured size distribution. To prevent-particle size degradation, it is essential to keep free f

5.1.3 Extr

It is essen
opportunity
density of
following d¢

a) acom

b) the ap

]mtion of increments
i

al that increments b€ _extracted from the lot in such a manner that all parts of the ore
of being selected and becoming part of the final sample for analysis, irrespective of the
ndividual particles. If this requirement is not respected, bias is easily introduced. This
bsign requirements for sampling and sample preparation systems:

blete cross-section of the ore stream shall be taken when sampling from a moving stream (;

priure ‘of the sample cutter shall be at least three times the nominal top size of the ore,

primar

vhich can be
by replicating
e regarded as
the outset by
hmination and
nated include

o reduce bias
all drops to a

ave an equal
Size, mass or
results in the

bee 7.5);

or 30 mm for

sampling and 10 mm for subsequent stages, whichever is the greater (see 7.5.4);

c)

increased (see 7.5.5);

d)
edges

of the cutter clearing the ore stream at the end of its traverse;

and these conditions shall be maintained as the cutter lips wear;

changes in moisture content, dust losses and sample contamination shall be avoided;

the speed of the sample cutter shall not exceed 0,6 m/s, unless the cutter aperture is correspondingly

the sample cutter shall travel through the ore stream at uniform speed (see 7.5.3), both the leading and trailing

the lips on the sample cutter shall be parallel for straight-path samplers and radial for rotary cutters (see 7.5.3),
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g) free fall drops shall be kept to a minimum to reduce size degradation of the ore and hence minimize bias in size
distribution;

h) primary cutters shall be located as near as possible to the loading or discharging point to further minimize the
effects of size degradation;

i) acomplete column of concentrate shall be extracted when sampling iron ore concentrate in a wagon (see 8.2).

Sampling systems shall be designed to accommodate the maximum nominal top size and flow rate of the ore being
sampled. Detailed design requirements for sampling and sample preparation systems are provided in 7, 8, 9 and 10.

5.1.4 Increment mass

The incremerjt mass required to obtain an unbiased sample can be calculated for typical sampling-situations (see
5.1.4.1, 5.1.4}2 and 5.1.4.3). Comparing the calculated masses with the actual increment masses ig useful for
checking the flesign and operation of sampling systems. If the difference is significant, the cause shall he identified
and correctivg action taken to rectify the problem.
5.1.4.1 Increment mass for falling stream sampling
The mass of |ncrement, m, in kilograms, to be taken (mechanically or manually)<by-a cutter-type primary sampler
from the ore gtream at the discharge end of a conveyor belt is given by:
/
m=-1_ (1)
3,6},

where

g is the flow rate, in tonnes per hour, of ore on the conveyor belt;

I, is the cutter aperture, in metres, of the primarysampler;

v, isthe cutter speed, in metres per secondyefthe primary sampler.
The minimun] increment mass that can bettaken, while still avoiding bias, is determined by the minimum cutter
aperture spedffied in 7.5.4 and the maximum cutter speed specified in 7.5.5.
For practical reasons, e.g. in the case-of lumpy ore, it may be necessary for the cutter aperture to eXceed three
times the nonjinal top size of the gre.
5.1.4.2 Increment mass for-Stopped-belt sampling
The mass of|increment,ym,, in kilograms to be taken manually from a stopped-belt is equal to the|mass of a
complete crogs-section*(of length /,) of the ore on the conveyor. It is given by the equation:

/.
m, =2 2
3600y,

where

g is the flow rate, in tonnes per hour, of ore on the conveyor belt;

Vv, isthe speed of the conveyor belt, in metres per second.

The minimum increment mass that can be taken, while still avoiding bias, is determined by the minimum length of
ore removed from the conveyor, i.e., 3d, where d is the nominal top size of the ore, in millimetres, subject to a
minimum of 10 mm.
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5.1.4.3 Increment mass for manual sampling using spear or auger

The mass of increment, m,, in kilograms to be taken from a wagon in a lot using a spear or an auger of diameter, /,,
in millimetres, is given by:

2L
m, = pls
4 000
where
p is the bulk density of the fine ore (particle size <1 mm), in tonnes per cubic metre;

L

The minimyim increment mass that can be taken, while still avoiding bias, is determined by the miinimu
the spear gr auger, i.e., 30 mm.

This meth

5.2 Over

This Intern
table 1 for
The overall
Higher preg

The overa]

measurem
expressed

GSPM

Bseu 7

is the depth of concentrate in the wagon, in metres.

|
Bk

.(3)

of extracting increments is only applicable to sampling fine iron ore concentrates.
Il precision
ptional Standard is designed to attain the overall precision, .4 ata probability level of ¢
he total iron, silica, alumina, phosphorus, and moisture contents and the percent size frac
precision for lots of intermediate mass to those shown in table 1 may be obtained by lineaj
ision may be adopted if required. The precision shall be determined in accordance with 1S
| precision, B, iS a measure of the combined \precision of sampling, sample pré

bnt, and is twice the standard deviation of sampling, sample preparation and measy
As an absolute percentage, i.e.

2 2 2

VOs tOp T Oy
— 2 2 2
204, = 24/0g + 05 + 0y,

the sampling,Standard deviation;

the sample preparation standard deviation;

m diameter of

5 %, given in
ion of the lot.
interpolation.
b 3085.

pparation and
rement, o

SPM?

(4)

..(5)

...(6)

thesmeasurement standard deviation;

is

is

the quality variation of the ore;

the number of primary increments.
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Table 1 — Overall precision, f,,, (values as absolute percentages)

Approximate overall precision

Quality characteristics (Bser)
Mass of lot
®
210 000 45 000 0
to to to
270 000 70 000 15,000

Iron cpntent 0,35 0,4 0,5
Silicacontent 0,35 0,4 0,5
Alumipa content 0,1 0,15 0,2
Phosphorus content 0,002 0,003 0,004
Moistpre content 0,35 0,4 0,5
Size 4200 mm ore —10 mm fraction 35 4,0 5,0

mean 20 %
Size 450 mm ore
Size +31,5 +6,3 mm ore —6,3 mm fraction

mean 10 %
Size {sinter feed +6,3:mm fraction 1,75 2,0 2,5

mean 10 %
Size {pellet feed —45 um fraction

mean 70 %
Size {pellets —6,3 mm fraction 0,7 0,8 1,0

mean 5 %

Equations (4)5and—6)arebased-onthe-theoryof stratified—sampting(see—armexB-fordetatts)—Fe number of
primary increments to be taken for a lot is dependent on the sampling precision required and on the quality variation
of the ore to be sampled. Thus, before the number of primary increments can be determined, it is necessary to
define:

a) the sampling precision, f,, to be attained;

b) the quality variation, o,,, of the ore to be sampled.
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When on-line sample preparation takes place within the sample plant away from the preparation laboratory, the
distinction between the terms sampling and sample preparation becomes unclear. The precision of on-line sample
preparation may be included in either the sampling precision or in the sample preparation precision. The choice
depends on how easy it is to separate the precision of secondary and tertiary sampling from that of primary
sampling. In any event, sample preparation also constitutes a sampling operation, because a representative part of

the sample

is selected for subsequent processing.

The most rigorous approach is to break up the sampling standard deviation into its components for each sampling
stage, in which case equation (4) becomes:

_ [=2 2 2 2 2
Ospw = \/0'51 t0g, *O0g 0 tOy

where
o, Is
o, Is
o, IS

S3

Using this @pproach, the precision of each sampling stage can be separately determined and optimizq

a fully optin
5.3 Quali

The quality
characteris
for determ
percentage

The value

under normal operating conditions, in accordance with ISO 3084. The quality variation of the iron org

classified in

if the flow rate of the ore is uniform on the belt, then time basis sampling is the same as mass basis

ISO 3084 ¢

the sampling standard deviation for primary sampling;
the sampling standard deviation for secondary sampling;

the sampling standard deviation for tertiary sampling.

nized sampling and sample preparation regime.

[y variation

variation, o,,, is a measure of the heterogeneity of the lot and is the standard deviation
lics of increments within strata for mass-basis systematic sampling. The characteristics t
ning quality variation include the iron, silica, .alumina, phosphorus and moisture cont
of a given size fraction.

bf 0, shall be measured experimentally for’ each type or brand of iron ore and for each

to three categories according to its magnitude as specified in table 2. In the case of time b

an be applied.

A7)

d, resulting in

of the quality
0 be selected
ents and the

handling plant
may then be
hsis sampling,
sampling and
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Table 2 — Classification of quality variation
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o, (values as absolute percentages)

mean 70 %

Size ¢f pellets —6,3 mm fraction

mean 5 %

Quality characteristics Classification of quality variation (o)
Large Medium Small
Iron content o, =20 20>0,=15 o,<15
Silica content o, =20 20>0,=15 o,<10
Alumina content o, =06 06>0,=04 0, <05
Phosphoruscontent o—=0:0120;012>0=0:609 o041
Moistpre content o, =2,0 20>0,=15 o9 S )
Size ¢f —200 mm ore | —10 mm fraction o, =10 10>0,=75 o, <75
mean 20 %
Size ¢f =50 mm ore
Size of —6,3 mm fraction c,=5 5>¢, ='3,75 o, <3,7p
-31,% +6,3 mm ore mean 10 %
Size ¢f sinter feed +6,3 mm fraction
mean 10 %
Size ¢f pellet feed —45 um fraction c,=3 3>0,=225 o, <22p

Any ore whose quality variation is unknown shall be considered to have "large" quality variation. In this case,
measurements shall be conducted at the garliest possible opportunity in accordance with ISO 3084 to determine the

quality variatign.

When separafe samples are taken'for the determination of chemical composition, moisture content, size fistribution,
etc., the quality variation ferthe individual characteristics shall be adopted. When the sample is ugsed for the
determination|of more than. ene quality characteristic, the largest classification category for quality variatjon shall be

adopted.

5.4 Sampling ptecision and number of primary increments

5.4.1 Mass basis sampling

When the value of o,, is known, the number of primary increments, n,, can be calculated for the desired sampling

precision, S, as follows:

f
n,= Ow g
0B O

10

..(8)
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This is the preferable method of determining the number of primary increments. However, when the value of o, is
classified in terms of large, medium or small quality variation in accordance with table 2, table 3 may be used to
determine the minimum number of primary increments required for the sampling precision, f3,, specified in the table.
The theoretical background is given in annex B. In table 3, the sampling precisions have been increased slightly for
smaller lot sizes as a trade off between sampling cost and the uncertainty in the value of the lot.

Table 3 — Example of minimum number of increments required,

n,, for desired sampling precision,

Mass of lot Sampling precision Number of primary
increments
1000t
( ) (Bs) (n,)
Fe, ALO, P -200 -31,5 Pellet Quality Marigtion
SiO, or content content mm or mm feed, large (L)
. -50 mm ores, .
moisture —45 pum medium (M)
ores, -6,3 R
content fraction or small (¥)
mm
—-10 mm
. fraction
fraction
Over Upto Sinter Pellets, L M S
feed, -6,3
6.3 mm
mm fraction
fraction
27D 0,31 0,09 0,001 8 1,55 0,77 0,47 260 | 130 65
21p 270 0,32 0,09 0,0019 1,61 0,80 0,48 240 | 120 60
15p 210 0,34 0,10 0,002 0 1,69 0,84 0,51 220 | 110 55
10p 150 0,35 0,10 0,002 1 1,77 0,88 0,53 200 | 100 50
7( 100 0,37 0,11 0,002 2 1,86 0,92 0,56 180 90 45
45 70 0,39 0,11 0,002 3 1,98 0,98 0,59 160 80 40
3d 45 0,42 0,12 0,002 5 2,11 1,05 0,63 140 70 35
15 30 0,45 0,13 0,002 7 2,28 1,13 0,68 120 60 30
0 15 0,50 0,14 0,0030 2,50 1,24 0,75 100 50 25
NOTE — The values of n, may be increased or decreased to alter the sampling precision. For example, if
the number of increments is 2n,, then B, will be improved by a factor of 1/J§ =0,71; and if itis n,/2, then B
will be worsened by a factor of +/2 =1,4.

5.4.2 Time basis sampling

Bs

The minimum number of primary increments shall preferably be determined using equation (8), but table 3 may also
be used, as specified in 5.4.1.

11
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5.5 Precision of sample preparation and overall precision

5.5.1 General

The precision of sample preparation depends on the choice of the preparation scheme. However, it can be
improved if sample preparation is carried out first on individual increments or partial samples at an appropriate

stage of sample preparation and then the divided increments or partial samples are combined into a gross sample.

The precision of sample preparation and measurement, j3,,,, for size determination shall be better than that specified

in table 5 for each ore type.

The overall precision in terms of the standard deviation, o, where sample preparation and measurement are
carried out onthe gross sampie, o each of the partiat Samptes or o eacit of the iNCrements 15 Specifiedbelow.
5.5.2 Prepargation and measurement of gross sample
When a grosg sample for a lot is constituted by combining all increments and n, measurements’ are caifried out on
the gross sanjple, the overall precision will be:
2
(o)
2 — R 2 M
Ospm =Ofs *Op +— ..(9)
n2
where
o, s the precision of preparing a test sample from the gross sample.
5.5.3 Prepargtion and measurement of partial samples
When n, partlal samples consisting of an equal number of increments are constituted and n, measurgments are
carried out onf each partial sample, the overall precision will-be:
2
o
o+ —nM
2 — R 7
Ogpm = O + ...(10)
n3
where
o, isthe precision of preparinga test sample from each partial sample.
Further, wher] the above n_partial samples are combined into a gross sample at an appropriate (—10 mm or less)
stage after infividual sample preparation, and n, measurements are carried out on the gross sample,|the overall
precision will pe:
2 2
2 — R P1 2 M
Ospm = Ost *tOpy t ..(12)
2 n’)
where

o,, isthe precision of preparing each partial sample prior to constituting the gross sample;

o,, isthe precision of preparing a test sample from the gross sample.

12
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5.5.4 Preparation and measurement of each increment

When n, measurements are carried out on each increment, the overall precision will be:

2
o2 *%M
— 2 .(12)

2 _ 2
Ospy =0s * n
1

where

o, s the precision of preparing a test sample from each increment;

n, isfthe number of primary increments.

Further, when all the increments are combined into a gross sample at an appropriate stage (=10°mm or less) after

individual gample preparation, and n, measurements are carried out on the gross sample,the overall| precision will
be:

o c
2 p 2 P1 2 M
Ogem 05 +n_ +0p, +— ...(13)

where
0., isfthe precision of preparing each increment prior to constituting the gross sample;

0., isfthe precision of preparing a test sample from the gross-sample.

NOTE — Hach sample preparation stage has its own variance;so the total variance will be greater than that for a single
stage. It is @lesirable to use larger samples for those stages\ef“sample preparation for which this does not dreatly increase
costs. This rjeeds to be taken into account when optimizing.sample preparation schemes.

6 Methogs of sampling

6.1 Mass|basis sampling

6.1.1 Masg of increment

The mass ¢f increment shall be.determined according to 5.1.4.
Increments| shall be takén-so that they are of "almost uniform mass", i.e., the coefficient of variatior} of increment

masses shpll be less-than 20 %. The coefficient of variation, CV, is defined as the ratio of standard dpviation, o
to the mean value,;-3", of the mass of the increments, expressed as a percentage as follows:

mass’

cv = [0 hass .(14)

TIT

For example, if the average mass of increment is to be 100 kg, the increments shall be taken in such a manner that
95 % of the increments vary between 60 kg and 140 kg, with an average of 100 kg. Provision must therefore be
made, either in the manner in which the increments are taken or by subsequent weighing and division of each
increment, to ensure that they have almost uniform mass.

To obtain increments of uniform mass, one or more of the following measures shall be taken:

a) installation of a variable-speed cutter;

b) control of the ore flow on the conveyor belt ahead of the sampling point;

13
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c)

installation of equipment which rejects increments of non-uniform mass and immediately restarts the primary
sampler.

If the coefficient of variation of increment masses is 20 % or greater, each increment may be subjected to division
(according to the rules of division) and the quality characteristics determined. Alternatively, divided increments of
"almost uniform mass" may be combined at an appropriate stage of division into a partial sample or a gross sample.

6.1.2 Quality

variation

The quality variation shall be determined experimentally in accordance with ISO 3084.

6.1.3 Number of primary increments

The number df primary increments shall be determined in accordance with 5.4.1.
6.1.4 Samplipg interval
The mass intgrval, A, in tonnes, between increments shall be calculated from the equation:
m
A, < 4 ...(15)
nl

where

m, is th¢ mass, in tonnes, of the lot;

n, is the number of primary increments determined in 5.4.1;
The mass inferval selected shall be smaller than that calculated above to ensure that the minimum|number of
primary increments is greater than that determined in accordance with 5.4.1.
6.1.5 Methods of taking increments
Each incremgnt shall be taken at one time by a ‘single motion or by a complete cycle of the sampling deVice so that
a full cross-se¢ction of the ore stream is taken. Free fall drops of increments shall be kept to a minimum to reduce
size degradat|on of the ore and hence minimize bias in size distribution.
NOTES
1) A completd cycle may involve thé.sampler taking a forward and return cut through the ore stream.
2) Stopped-bglt sampling mayalso be used to take a full cross-section of the ore stream.
The first increment shall be taken after a randomly selected tonnage has been handled within the first mpss interval
after commencing «the handling operation. Subsequent increments shall be taken at the fixed mgss interval
determined in 6.134 ‘until handling of the lot has been completed. When the calculated mass of the sample is less
than that required for testing (size determination, physical testing, etc.), the number and/or mass of the lincrements

shall be increased.

Either of the following two kinds of cutter may be employed for the primary sampler:

a) a fixed-speed cutter whose cutting speed is constant during the course of handling the entire lot;

b) a variable-speed cutter whose cutting speed is constant while cutting the stream but can be regulated,

incremen

t by increment, according to the flow rate of ore on the conveyor belt.

Sampling shall be carried out at the nearest possible point to the loading or discharging facilities, preferably
immediately before or after the point of weighing.

14
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6.2 Time basis sampling

6.2.1 Mass of increment

The mass of increment shall be proportional to the flow rate of the ore stream at the time of sampling. When a test
sample is prepared from each increment or partial sample, the mass of each increment or partial sample shall be
determined in order to obtain the weighted mean of the quality characteristics for the lot. Alternatively, the tonnage
of ore that the sample represents may be used to obtain the weighted mean.

6.2.2 Quality variation

When the variation in the ore flow rate is less than 20 % in terms of the coefficient of variation, ISO 3084 shall be
used to obtamam approximate vafue for the quatity variatior.

6.2.3 Nuniber of increments
The numbgr of primary increments shall be determined in accordance with 5.4.2.
6.2.4 Sampling interval

The time ingerval, A, in minutes, between increments shall be calculated from the equation:

60m
A < F—+ ...(16)
g maxnl
where
m, isthe mass, in tonnes, of the lot;

g, is[the maximum flow rate, expressed in tonnes-per hour, of ore on the conveyor belt;
is the number of primary increments determined in 5.4.2.

The time interval between taking increments that is selected shall be smaller than that calculated to epsure that the
minimum number of primary increments jsigreater than that determined in accordance with 5.4.2.

6.2.5 Methods of taking increments

Each increment shall be taken at;ohe time by a single motion or by a complete cycle of the sampling fevice so that
a full crosstsection of the ore-stream is taken. Free fall drops of increments shall be kept to a mininjum to reduce
size degradation of the oré\and hence minimize bias in size distribution.

NOTES

1) A sampler may take a forward and return cut through the ore stream in a complete cycle.

2) Stoppedthelt sampling may also be used to take a full cross-section of the ore stream

The first increment shall be taken at random within the first time interval from the start of the handling operation.
Subsequent increments shall be taken at the fixed time interval determined in 6.2.4 until handling of the lot is
completed. When the calculated mass of the sample is less than that required for testing (size determination,
physical testing, etc.), the sampling interval shall be shortened.

A fixed-speed cutter whose cutting speed is constant during the course of handling the entire lot shall be employed
for the primary sampler.

Sampling shall be carried out at the nearest possible point to the loading or discharging facilities, preferably
immediately before or after the point of weighing.

15
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6.3 Stratified random sampling within fixed mass or time intervals

Sampling shall preferably be carried out by systematic sampling either on a mass basis (6.1) or on a time basis
(6.2). However, when periodic variations in quality or quantity occur with a period approximately equal to any
multiple of the proposed sampling interval, stratified random sampling within fixed mass or time intervals should be
used.

Due to the nature of stratified random sampling, successive increments may be collected close together in space or
time. Consequently, the sampling system shall be designed to handle two increments in quick succession.

6.3.1 Fixed mass intervals

For stratified
mass interval
mass interval
within the ma
mass number

6.3.2 Fixedt

For stratified

time interval lpas been set, the sample cutter is programmed to take one primary’ increment at randon]

time interval.
the time inter
number gene

7 Sampling

7.1 Genera

ANdonT Sampiing within fixed Tass Mtervals, the procedure 15 as Specified 6. I except th
has been set, the sample cutter is programmed to take one primary increment at randon
This is achieved by using a random number generator, capable of giving a random ma
5s interval (determined in 6.1.4), which activates the sample cutter at the mass€orrespor
generated.

me intervals

[his is achieved by using a random number generator, capable afgiving a random time nu
val (determined in 6.2.4), which activates the sample cutter at the time corresponding
ated.

) from moving streams

The basic re
sampling an
from the earl

This Internati
Sample cultt
representativ

It is not esse
of principal

uirements together with typical examples are described as a guide to the design and ¢
sample preparation systems for moving streams. These requirements shall be taken in
stages of design and engineering as well as during operation and maintenance of the syste

nal Standard deals only with)sample cutters which take a complete cross-section of the
s taking only part of the)stream are incorrect in design, and cannot be relied upon
samples, i.e., they may)introduce significant bias.

tial to construct-ar_operate the sampling system as a single system. Any principal unit or d
its may beopetated mechanically and combined at any stage with manual operatiorn

t, when the
within this
\Iss humber
ding to the

andom sampling within fixed time intervals, the procedure is as speéified in 6.2 except that, when the

within this
mber within
to the time

peration of
to account
PmS.

bre stream.

to provide

ombination
to form a

consideration$ in 7.2.
The sampling|system shall be operated according to the requirements of clauses 5 and 6, which specify fhe mass of
increment, number of increments, and sampling interval for mass basis, time basis and stratified random sampling.

Operation of the system should be monitored at all times during sampling and sample preparation of a lot. In the
event of a breakdown or failure of the installation, the mechanical operation shall be replaced immediately by a
manual sampling procedure.

NOTE — The samples taken manually should be processed separately from those taken mechanically.

Care shall be taken not to alter the quality of a lot after sampling at loading and prior to sampling at discharge.
Where water is sprayed on a cargo for dust suppression or where water is removed from a lot, a correction for the
water shall be made in accordance with ISO 3087.

16
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7.2 Safety of operations

From the initial stage of design and construction of sampling systems, due consideration shall be given to the safety
of operators. Local or national safety codes shall be respected.

It is recommended that mechanical sampling be used if the speed of the conveyor belt is high or the mass of the ore
handled by the conveyor belt is large. Unless stopped-belt sampling is adopted, the use of manual sampling in such
cases could be dangerous for the sampling staff.

7.3 Robustness of sampling installation

Sampling and sample preparation systems shall be designed and constructed robustly to fulfil without failure their
required fufiction under given conditions at all times.

In the eve
excessively
the primary

Nt of a breakdown of the installation or if the installation is unsuitable for a particvular
sticky ore), an alternative sampling procedure should be available. For example; jncrem
sampler may be bypassed through a preinstalled facility (e.g., a short conyeyor, a cong

ore (e.g., an
ents taken by
rete pad or a

receiving truck) so that manual sample preparation can be performed.

It is recommended that mechanical sampling systems be arranged in such a way)that the principal units can be

operated individually to facilitate repair in the event of breakdown.

7.4 Versatility of sampling system

The design|of sampling and sample preparation systems shall be:

a) guided by the types of ore likely to be handled, the quality.‘€haracteristics to be determined ard the desired
precisipn of sampling and sample preparation;

b) such that bias is not introduced.

In all case$ the minimum mass and number of ingcrements comprising a sample shall comply with 5.1.4 and 5.4,

respectively, in order to attain the specified pregision and the required mass of sample for testing.

The size sample shall be taken before any cerushing takes place. Multiple use of increments taken to constitute a

sample is permissible, provided that the general procedures given in clause 4 are fulfilled. If size dgtermination is

carried outfon a sample which will sibsequently be used for other purposes, care shall be taken to e
size fractiops are fully remixed before subsequent sample preparation is undertaken.

The installdtion shall be desighed so that check experiments can be carried out in conjunction with rou

Sampling

designated| A and B, {fof. determination of quality variation in accordance with ISO 3084 and for

precision
sampler s

design feaftures ‘are in place, it is recommended that the precision of sampling be determine
accordance with ISO 3085 as part of normal sampling operations.

stems should‘he capable of combining alternate increments to constitute pairs of interled

samplingin accordance with 1SO 3085. To meet the sampling requirements of ISO 308
uld also*be capable of taking at least twice the number of increments, n,, specified in 5.4

nsure that the

tine sampling.
ved samples,
checking the
b, the primary
. When these
l routinely in

7.5 Primary samplers

7.5.1 Location

The primary sampler shall be installed at a point where the entire lot may be sampled. It should be installed at the
nearest point to the loading or discharging facilities as close as possible to the point of weighing.

7.5.2 Types of primary sampler
There are several types of primary sampler, which vary in mode of operation and shape. The most widely accepted

is a cutter-type primary sampler installed at the discharge end of a conveyor belt and designed to collect increments
by cutting a complete cross-section of the ore stream, travelling through the ore stream at uniform speed.

17
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cutter may also be used if the ore flow rate is very low (see 7.2).

sample cutter is shown in figure 2.

Increments should preferably be taken from a falling stream using a mechanical sample cutter, although a manual

Examples of mechanical cutter-type samplers are shown diagrammatically in figure 1. An example of a manual

a) cutter-chute type

b) cutter bucket type (i)

©1SO
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c) cutter bucket type (ii)

Figure 1 — Examples of cutter-type samplers

19
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Key
4 : Cutting aperture of primary sampler
o : Main ore flow

— w0 :lIncrement
— o= :Iravelling pass of primary sampler

d) swing arm types

Figure 1 (cont.) — Examples of cutter-type samplers
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7.5.3 Gen

To avoid bi

a)
b)

c)

d)

e)

9)

h)

)

K)

there 3

there 3

bucket
maxim

there 3
clearin

there 3

there 3
the co

samplé¢ is taken for moisture determination;

the sa
clearin

ISO 3082:1998(E)

Figure 2 — Example of a manual sample cutter

bral design criteria for primary cutters

hs, the primary sampler shall satisfy the following design.chjteria:
hall be no overflow or spillage of sample or loss of ultra-fines;
hall be no impedance to flow of sample materialthrough the sample cutter at the maximum

Htype cutters shall be of sufficient capagity to accommodate the increment mass ob
um flow rate of the ore;

hall be no clogging or retention. ofresidual material in the sample cutter, i.e., the cutter
SH

hall be no contamination‘orintroduction of material other than the sample into the sample g
hall be no significant_change of the quality of the sample while taking increments, e.g., g

hstituent particles?if the sample is taken for size determination or change in moisture

mple cutter)shall take a complete cross-section of the ore stream, both the leading and
g the stream in one path;

the sa

flow rate;

tained at the
shall be self-
utter;

egradation of

content if the

trailing edges

mple cutter shall intersect the ore stream either in a plane perpendicular to or along an arc|

normal to the

mean trajectory of the stream;

the sample cutter shall travel through the ore stream at a uniform speed, not deviating by more than £5 % at
any point;

the geometry of the cutter aperture shall be such that the cutting time at each point in the stream is equal, not
deviating by more than £ 5 %, e.g., straight-path cutters shall have parallel cutter lips and rotary cutters shall
have radial cutter lips;

the plane of the cutter aperture shall not be vertical or near-vertical.

An example of a checklist for mechanical sampling systems is given in annex A.
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7.5.4 Cutter aperture of primary sampler

The cutting aperture of the primary sampler (dimension /, in figure 1) shall be at least three times the nominal top
size of the ore, or 30 mm, whichever is the greater. However, with certain ores, e.g., sticky ores, bridging and
consequent bias may occur for a cutter aperture of three times the nominal top size. In these instances, larger cutter
apertures shall be used to prevent the introduction of significant bias.

7.5.5 Cutter speed of primary sampler

For either of the two kinds of primary sampler mentioned in 6.1.5 or 6.2.5, the cutter shall be designed to travel at a
uniform speed, not deviating by more than £ 5 %, during the course of taking each increment.

The Cutter S ccd ;Q Ulic Uf thc IIIUQt ;IIIPUItGIIt dCQ;UII Palalllctcla ;II dCQ;UII;IIH A |||Cbhu||;ua: QaIII}J:- g System.

Cutter speedq that are too high will lead to:

a) biasing of the sample due to deflection of the larger particles;

b) biasing of the sample by rebounding particles and dust caused by excessive turbulence;

¢) shock logd problems and difficulties in maintaining constant speed while cutting the_ore stream.

Experimental [work undertaken by Gy3) for falling stream cutters shows that, wiien sampling heterogeneous ore
streams at loy belt loading where the particle size distribution is very narrow; significant bias may be| introduced
when the cutter speed exceeds 0,6 m/s or the cutter aperture is less than{hree times the nominal top|size of the
ore.

Based on thig evidence, cutters that have a cutter aperture (/) equal to three times the nominal top siz¢ of the ore
shall not exceed a cutter speed of 0,6 m/s, so that significant bias:s.not introduced.

For cutters wmere the effective aperture (/) is in excess of three times the nominal top size (d), the maximum cutter

speed allowed (v.) can be increased in accordance with theifollowing equation, subject to a maximum of|1,5 m/s:
v, =073 §+ h (17)
- =0, 3d

Cutter speedp in excess of the values specified above shall not be used, unless a bias test cdnducted in
accordance with ISO 3086 proves that ng significant bias is introduced.

7.6 Secondpry and subsequent(samplers

The requirements for design and.operation of secondary and subsequent samplers are identical to those(for primary
samplers spegified in 7.5.240.7.5.5.

The aperture pf the sample cutter shall be at least three times the nominal top size of the ore, or 10 mm| whichever
is the greater|

7.7 On-line|sample preparation

7.7.1 Arrangement for sample preparation

The sample preparation plant shall be designed to carry out preparation of individual increments, individual partial
samples or gross samples in accordance with the requirements given in clause 10. The system for handling primary
increments, from the primary sampling station to that stage of the sample preparation system where size testing is
undertaken, or where size and other physical test samples are taken, shall be carefully designed to avoid severe
handling that could cause size degradation of the ore sample. The number of transfer points and the height of fall at
each transfer point shall be kept to a minimum.

3) Gy, P. Sampling of particulate materials — Theory and Practice. Amsterdam: Elsevier, 1982.
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Sampling and sample preparation installations may be either integrated or separate. For an integrated layout, the
sample preparation installation shall be capable of completely processing each increment within the time interval
between two consecutive increments taken for the same purpose.

The sample preparation equipment shall be capable of crushing, grinding and pulverizing the sample to the desired
particle size and then dividing the sample to the desired mass without bias. The crushing and dividing equipment
shall be appropriately sealed to protect the samples from excessive air flow. The circulation of air through the
equipment shall also be reduced to a minimum in order to prevent loss of fine materials and moisture. If it is difficult
to incorporate equipment for grinding to —160 mm or —100 mm into the sample preparation system, the grinding
operation may be carried out separately.

7.7.2 Crushers

To obtain
equipment

7.7.3 Divid
The followi

a) cutter-

b) slotted

c)

d) rotary

e)

)

To avoid b
operation g
adjusted to
time within
constant m
divided, the
for each su

rotary

rotary

If the instal
the specifie

for these processes shall be adjusted so that there will not be any oversize material remain
ers

g are examples of dividers:

Chute divider [same design as the primary sampler given in figure 1 &)];

belt divider [see figure 3 a)];

chain ucket divider [see figure 3 b)];

sample divider [see figure 3 ¢)];
blate divider [see figure 3 d)];
Cutter chute divider [see figure 3 e)].

ias, the divider shall have a random(start. The operation of the cutter should be interlo
f the feeder via a random timer. The;time range of operation of the random selector in the
equal the computed cutting interval, so that there is equal probability of the first cut being
the duration of the first interal.” Special design precautions are required for the random

ass division. Because the ‘eutting interval may be different for each increment or partial
time range of operation, 0f‘the random selector in the timer should be manually or automat
ccessive sample division, in order to match the computed cutting interval.

ation is such thatjthe above requirements cannot be met, then a considerably larger numbs
d minimum iS¢equired to minimize bias.

It is recommended.-that a uniform feed be provided to the divider at each stage of division. The cutter

be as spec

fied,in“7.5.4, and the cutter speed shall be constant (see 7.5.3 and 7.5.5).

the desired nominal top size of the sample at each stage of crushing, grinding or pllllverizing, the

ng.

cked with the
timer shall be
taken at any
imer used for
sample to be
cally adjusted

br of cuts than

aperture shall
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Feed

Slotted belt

Inclined chute

Divided
sample

a) Example of slotted belt type divider,

Feed

24

Divided
sample

b) Example of chain bucket type divider
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A

Feed hopper :T[

Slide gaTEAAA*\\\\\\\

Vibratory feedeFAAAﬁ\\\\\\\

/’

A

Removable [aﬂWSTEFSAAA*\\\\\\\

[ N\

N

Turntable

Drive (enclosed)

c) Example of rotary sample divider

Feed

——

Reject Divided
sample

d) Example of rotary plate type divider

Figure 3 — Examples of mechanical dividers
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Feed

[t

Feed

Divided
sample

(e1)

Divided
sample

(e2)

e) Example of rotary cutter-chute type dividers

Figure 3 (cont.) — Examples of mechanical dividers
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082:1998(E)

After the moisture sample has been extracted, a dryer may be used to dry the chemical analysis sample so that
subsequent sample preparation can be carried out without difficulty. Drying shall be conducted at or below 105 °C,
because above this temperature there is likely to be a change in the chemical quality of the sample. Care shall also
be taken not to introduce other sources of bias, e.g., loss of fines during drying.

7.8 Checking precision and bias

When a sampling installation is newly constructed, when principal parts of the installation are modified, or when a
new ore is being sampled, check experiments for precision (ISO 3085) and bias (ISO 3086) shall be carried out for
the installation as a whole, and for each stage when needed. Visual checks shall also be conducted at regular

intervals d
carried out
installation

5.4 and 5.5.

The bias o
clause 9, p

7.9 Clearn

The sampl
experiment

Upon completion of sampling a lot, the major units of the installation should be cleaned either by

ITINg_routine operation to 1dentity any irregulariies In_equipment periormance. Bias 1e
when these visual checks indicate that there is a problem or some other change is\'s{
shall be capable of attaining sampling and sample preparation precision better than thos

f a sampling installation shall be checked by comparison with "stopped-belt'~“sampling a
eferably using size determination as the criterion.
ing and maintenance

ng system should be readily accessible to facilitate inspection; thorough cleaning, rep
S.

5ts should be
spected. The
e specified in

s specified in

airs or check

hpplying fresh
de in the type
Ligh the entire

practicable to
nstallation can

water, by using dry and oil-free compressed air or by using a vacdum system. When a change is mal
of ore being sampled, a quantity of material taken from the lot'to be sampled should be passed thro
installation [to remove any possible contaminants.

7.10 Example of a flowsheet

The wide Variation in mechanical installations:for sampling and sample preparation makes it im
describe a ptandardized flowsheet. Consequently, only guidelines for constructing a new mechanical i
be providedl.

An examplé of a flowsheet is given in figure 4 illustrating:

a) mass basis sampling;

b) fixed speed primary sampler;

c) coefficjent of variation of mass of increments < 20 %;

d) constant mass division of increments;

€) separate preparation of size sampte, moisture sampte-and chemicatamatysis sampte:

27


https://standardsiso.com/api/?name=8b49f0243ccebd832ca5da91d0dbee41

1ISO 3082:1998(E)

Lot

——

’ Main conveyor belt ‘

’ Flow weigher or timer ‘

Fixed speed

primary sampler

Reject or
increment storage

Increment

Deflector

1

Increment for moisture
and chemical analysis

-22,4 mmor -10 mm

’ Constant mass division ‘

Increment for
size determinatien

Partial sample for
moisture determination

Reject

Test sample for
moisture determination

Partial sample for
chemical analysis

(If necessary)

Reject

Reject

Gross sample for
chemical analysis

Reject

y)

Distributor

Test samples for chemical analysis

©1SO

NOTE — It is permissible to use a screen before the crusher provided that there is a facility for mixing the crushed oversize

and the undersize material prior to the division stage.

Figure 4 — Example of a sampling and sample preparation flowsheet
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8 Sampling from stationary situations

8.1 General

082:1998(E)

To avoid bias, it is essential that increments be extracted from the lot so that all parts of the ore have an equal
opportunity of being selected and becoming part of the final sample for analysis. Consequently, sampling from
moving streams is the preferred method of obtaining representative samples for determining the quality

characteristics of the lot, because equal access is available to the entire lot. Sampling of stationar
carried out only when access to the full depth of the ore is available and the complete increment can
This is sometimes possible with a spear sampler or auger. However, it is not possible with sampling s
therefore are not recommended.

8.2 Sampling from wagons
8.2.1 General

In-situ sampling of fine ore from wagons is permitted using a spear sampler or an augef;(but only if

y lots can be
be extracted.
hovels, which

the sampling

device pengtrates to the full depth of the fine ore at the point selected for sampling and the full colummn of fine ore is

extracted. However, a more reliable procedure is to sample from a conveyor belt dufing transfer of the
from the wagon. Sampling of coarse ore from wagons using a spear or an auger is ot permitted.

8.2.2 Sampling devices

The spear [sampler (see figure 5) or auger for extracting increments ‘'shall have minimum internal
30 mm.

fine ore to or

Himensions of

N\

Figure 5 — Example of a spear sampler
for sampling fine ores
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8.2.3 Numbe

r of primary increments

©1SO

The number of primary increments shall be in accordance with 5.4. The number of increments n,, to be taken from

each wagon c

nl

ny, =—

NT
where
n

1

onstituting the lot is given by:

is the total number of primary increments to be taken in accordance with 5.4;

..(18)

N

T

is th¢ number of wagons constituting the Iot.

The value of m, obtained from equation (18) shall be rounded up to the next higher whole number;

8.2.4 Method

The incremen
surface of the
masses of fin
the full verticg
the sampling

NOTE — Car
vertical column|

8.3 Samplin

In-situ sampli
device down t
opportunity of
the whole shi
example, if in
only, the resu
of the stockpi
the ship, stoc

9 Stopped

Stopped-belt
procedures n
because mois

of sampling

ts to be taken from each wagon shall be taken from locations spaced as evenly as possik

ore in the wagon using a spear sampler or an auger so that increments represent alm
P ore. It is essential that each increment is taken from the full depth ‘ef fine ore in the wagq
| column of fine ore is extracted for the increment to be representative. If these conditions §
brocedure does not conform to this International Standard.

e needs to be taken when using spear samplers, because intefnal friction within the probe can prg
from being collected.

g from ships, stockpiles and bunkers

ng of ships, stockpiles and bunkers is not permitted, because it is impossible to drive th
0 the bottom and extract the full column of ore. Consequently, all parts of the lot do not ha
being sampled. A sample taken from.the*top or sides only cannot be regarded as repres
D, stockpile or bunker, particularly when' the lot is composed of ore from more than one s
crements are taken from a 10 m highjstockpile using a spear sampler that penetrates to a d
tant sample can only be representative of ore down to that depth, i.e., a 2 m thick shell on
e. The only effective procedure' is sampling from a conveyor belt during transfer of the ore
pile or bunker using the proeedures described in clause 7.

belt reference&ampling
sampling is~the accepted method for obtaining a reference sample against which othg

ture may be lost while the reference sample is being removed from the conveyor.

le over the
pst uniform
n, and that
\re not met,

vent the full

e sampling
e an equal
entative of
ource. For
bpth of 2 m
he surface
to or from

r sampling

ay be compared. However, special care is required if the samples are for moisture determination,

The procedur

b for sampling from a stopped-belt is as follows:

a) determine the parameters for sampling in accordance with 4.2;

b)

c)

stop the belt at the time or mass intervals determined in accordance with 6.1.4 or 6.2.4;

at each stoppage, place a suitably profiled sampling frame (see figure 6) with minimum internal dimensions of

3 times the nominal top size of the ore or 30 mm, whichever is the greater, across the width of the stationary

belt, and

d)

insert it through the ore so that it is in contact with the belt across its full width;

into the increment and those at the right-hand edge of the frame out of the increment;

30

should any ore particles obstruct insertion of the sampling frame, push those at the left-hand edge of the frame
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e) remove the ore within the sampling frame in the shortest possible time to minimize moisture loss, ensuring that
all ore particles are collected by sweeping the belt clean, and deposit each increment into a suitable container;

f) 1) if paired comparisons are required on an increment-by-increment basis, keep the increments separate;

2) if the quality of the lot is required, combine the increments into partial samples or a gross samples in
accordance with 10.2;

a) store the increments, partial samples or gross samples in labelled containers as specified in clause 11.

If it is not practicable to use the stopped-belt method, one of the schemes described in annex C may be used.

Figure 6 — Example of a sampling frame for.use on stopped belts

10 Sample preparation
10.1 Fungamentals

10.1.1 Geperal

Sample preparation is carried out in a nimber of stages, each stage consisting of a series of drying (if necessary),
crushing, mixing and division operations:

Sample pre¢paration shall be carried out in such a manner that there will be no contamination or iptroduction of
materials other than the sample and no change of its quality. In particular, the moisture sample shall[be kept in an
airtight, nop-absorbent container in order to avoid any change in its moisture content.

Check experiments for\precision and bias shall be carried out regularly on the sample preparation prpcess, so that
any signifigant errersin the procedure may be detected.

artial sample

The gross sample is constituted from all the increments or partial samples either as taken or after having been
prepared individually to an appropriate stage of division.

Partial samples are constituted from two or more increments either as taken or after having been prepared
individually to an appropriate stage of division.

An example of a sample preparation scheme for constituting partial samples from increments and a gross sample
from partial samples is given in figure 7.

31


https://standardsiso.com/api/?name=8b49f0243ccebd832ca5da91d0dbee41

1ISO 3082:1998(E) ©1S0

Increment

Increment

Increment

44{ First partial sample %4~

Increment

Increment

Increment

Increment

44{ Sezomdparﬂatsampte%A%

Increment

Increment

’ Lot %47 4444+ Gross sampte

Increment

A S N I R N A R N
- rryr L rT

Increment

Increment

Increment

44+ Last partial*sample %4—

Increment

I R N N
) I R

Increment

Figure 7 — Example of assample preparation scheme showing constitution
of partial samples from.ihcrements and a gross sample from partial samples

10.1.2 Drying

When the sample is very wet or sticky and sample preparation cannot be carried out, the sample shall bg dried at or
below a temperature of 105 °C so that sample preparation may then be carried out without difficulty.

10.1.3 Crushing/and grinding

Crushing and—grinding shattbe conducted with equipment that S suitabte for the size and hardness of the ore
particles. The crusher and grinder shall be purged with ore from the same source.

10.1.4 Mixing
Mixing the sample will make it more homogeneous and consequently the errors in sample division will be reduced.
The need for mixing is particularly important when samples from more than one source are combined. Where

possible, the sample processing scheme should be designed so that the need for mixing is minimized.

Mixing of moisture samples may result in moisture loss and hence bias, so moisture samples shall not be mixed
prior to division.
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Examples of suitable mixing methods include:

a) mecha

b)

nical mixers such as a V-mixer;

the portions after each pass. Dust losses must be minimized.

passing the sample through a riffle or preferably a rotary sample divider three times in succession, recombining

NOTE — Some methods of hand mixing, for example forming and reforming a conical pile, can have the opposite effect to
that intended, and can lead to increased segregation.

10.1.5 Sample division

eneral

10.1.5.1

Sample div
the sample]

To obtain the specified precision of sample preparation, the following aspects of division shall be consi

a) Nomin
b)
10.1.5.2 M

One or mote of the following methods of sample division shall be conducted individually or jointly:

a) mechy

b) other n
C) manug
10.1.5.3 T

When seve
sample, th
proportiong

10.1.54 T

Acceptable]
plate, rotar

10.1.6 Spl

Minimyim mass of the sample after division, specified for each quality characteristic to be determin

ision shall be carried out on the sample, crushed if necessary to an appropriate particle s
mass.

pl top size of the sample to be divided;

ethod of division

nical increment division (see 10.3.1);

nechanical division methods (e.g., mechanically charged riffle divider, see 10.3.2);
| division (see 10.4).

ypes of division

ral increments or partial samples are prepared individually and constituted into partial samg
b division of increments orgpartial samples shall be conducted either by constant mass
| division subject to the conditions set out in 10.2.1 and 10.2.2.

ypes of divider

types of mechanical dividers include cutter-chute, slotted belt, chain bucket, rotary co
cutter-chute*and mechanically charged riffle (see 10.3.2).

t use and multiple use of sample

A sample t

ze, to reduce

dered:

ed.

les or a gross
division or by

htainer, rotary

haracteristics

hKken from a lot and meeting the specific requirements for determination of several quality

may be su

jectedtospiitor muttipte useto obtaim test samptes for moisture determimnation, size det

chemical analysis.

10.2 Method of constituting partial samples or a gross sample

10.2.1 General

rmination and

According to measurement requirements, a gross sample may be constituted for a lot or partial samples may be
constituted for individual parts of the lot. Further, in some cases, according to sample preparation requirements, it
may be necessary to constitute partial samples first and then constitute a gross sample.
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10.2.2 Method of constitution for mass basis sampling
10.2.2.1 Constitution of partial samples or a gross sample from increments

When the coefficient of variation of increment masses is under 20 %, the increments either as taken or after having
been prepared individually by constant-mass or proportional division to an appropriate stage may be combined into
partial samples or a gross sample.

However, when the coefficient of variation of increments masses is 20 % or over, the increments as taken shall not
be combined into partial samples or a gross sample. Individual increments shall first be divided by constant-mass
division at a practical stage. The prepared increments may then be combined into partial samples or a gross sample
at an appropriate stage. Alternatively, each increment may be prepared to the test sample stage and subjected to
quality deternfimatior.

10.2.2.2 Constitution of a gross sample from partial samples
Partial samplgs constituted in accordance with 10.2.1.1 may be combined into a gross samplée;

When division is carried out on each partial sample to constitute a gross sample, division shall be cafried out as
follows:

a) if the partial samples consist of an equal nhumber of increments, constant-mass or proportional divis|on shall be
used;

b) if the parfial samples consist of different numbers of increments, only~proportional division shall be used.
10.2.3 Methqd of constitution for time basis sampling

10.2.3.1 Constitution of partial samples or a gross sample fromincrements
Increments ap taken may be combined into partial samples or a gross sample irrespective of the pariation of
masses of ingrements. When division is carried out on each increment and the divided increments are dombined to
constitute parfial samples or a gross sample, proportional division shall be used.

10.2.3.2 Constitution of a gross sample from partial samples

Partial samples constituted in accordance with 10.2.2.1 may be combined into a gross sample irrespegtive of the
variation of masses of partial samples,

However, when division is carried-out on each partial sample and the divided partial samples are cpmbined to
constitute a gfoss sample, proportional division shall be used.

10.2.4 Specipl procedurefor moisture content

For very largg lotsiyitris recommended that the lot be divided into the number of parts shown in table 4 and a
separate moisture’sample prepared for each part. This will ensure that each moisture sample is constituted over a
short period af-time_ fhprphy minimi7ing moisture n\/nlnnm'rinn from the Q;xmlnln This will minimize hias and result in

better overall precision (including sampling, sample preparation and moisture determination).

When it takes a long time for loading or unloading a lot, the lot shall be divided into parts corresponding to eight
hour periods. A moisture partial sample shall be constituted for each part and a moisture determination carried out.
The division into parts should be subject to the weather conditions, e.g., heavy rain or high temperature, and other
conditions or circumstances at the time of loading or unloading.

Alternatively, if the moisture sample containers and the storage conditions prevent a change in the moisture content
of the moisture samples, a moisture gross sample may be prepared for the whole lot.
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Table 4 — Minimum number of parts per lot for moisture determination
Mass of lot Minimum Number of Number of
(t) number of test portions tests
parts per partial
per lot sample
Over Up to and
including
270 000 15 1 15
70 000 Z70 000 10 T 10
30 000 70 000 5 2 10
15 000 30 000 4 2 8
15 000 2 4 8
Partial sanples or a gross sample for moisture determination shall be constituted by the procedure specified in
10.2.1 or 19.2.2.
NOTE — Tlhe determination of the moisture content of individual increments is totally acceptable for both large jand small lots.
10.3 Meghanical methods of division
10.3.1 Mefhanical increment division
10.3.1.1 Qeneral
The size spmple, moisture sample and sample for ‘chemical analysis may be divided by mechanical increment
division usipg a cutter-type divider in accordance \with the following conditions.
10.3.1.2 Mass of increment (cut)
The mass pf each cut shall be uniform./In order to achieve this, the flow of sample to be divided shgll be uniform
and the cujing aperture and speed.of-the cutter shall be constant.
NOTE — Alternatively, a combination of variable feed rate of sample and variable cutter speed may be considgred for taking a
uniform cut.
The cutting|aperture shall*be at least 3 times the nominal top size of the sample to be divided.
10.3.1.3 Number_ of increments (cuts)
The number-of cuts, n, for division of increments, partial samples and gross samples should He determined

experimentally from the quality variation, o, of the stream to be divided and the required sampling precision, S,
for the particular sampling stage, J, using the following equation:

[Ro i
=020

n

f

DﬂSi O

...(19)
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However, if no information is available on the quality variation for the particular sampling stage, the following
number of cuts may be used as a starting point:

division of a gross sample

mum of 20

division of individual partial samples
for constant mass division, minimum of 10;

for proportional division, a minimum of 10 for the average mass of partial sample

a)
e amini

b)
¢) division @
o fa
o fa
10.3.1.4 Inte

f individual increment
r constant mass division, a minimum of four;
r proportional division, a minimum of five for the average mass of increment,

r'val between cuts

When constafit mass division is used, the interval between cuts shall be varied according to the mass of

to be divided.

When proportional division is applied, the interval between cuts shall be“constant irrespective of the

masses of sa
10.3.1.5 Avo
To avoid bias
10.3.2 Other
10.3.2.1 Ger]
The size san
other than cu
division limits
10.3.2.2 Divi
The division @

varies from th
equation (20)

mples to be divided.

ding bias

the first cut for each sample to be divided shallde taken at a random position within the fir
mechanical division methods

eral

ple, moisture sample and saniple for chemical analysis may be divided using mechani
ter-type dividers, e.g., a méchanically charged riffle, in accordance with the following proc
sion of size sample

f the size sample’shall be carried out in accordance with table 5. If the percentage of the g
at specifiedijn-table 5, the minimum mass specified in the tables shall be modified in acco

the sample

variation of

5t interval.

cal dividers
edures and

ize fraction
dance with
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Table 5 — Examples of minimum mass of divided gross sample for size determination using

other mechanical division methods (e.g. a mechanically charged riffle divider)

Type of iron ore —200 mm ore [ -50 mm ore -31,5+6,3 Sinter feed Pellet feed Pellets
mm sized
ore
Typical —-10 mm —10 mm —6,3 mm +6,3 mm +45 pm —6,3 mm
specification size
fraction
Average 20 20 10 10 30 5
percentage of the
size fraction (%)
Mass of lot (t) Minimum mass of divided gross sample, m, and sample preparation and measurement
precision, f.,
Oyer Up to m, ﬁPM m, ﬁPM m, ﬁPM m, ﬁPM m, ﬁPM m, ﬂPM
ka) | @) | &) | @) | ko) | @) | ko) [ (%) (kd) (%) (kg) (%)
2701000 1080 3,0 250 3,0 120 1,5 8,0 1,5 0,5 1,6 250 0,50
210/000 [ 270000 | 1010 3,1 230 3,1 110 1,6 7,0 1,6 0,5 1,7 240 0,51
150,000 | 210 000 950 3,2 220 3,2 110 1,6 70 1,6 0,5 1,7 240 0,51
100,000 | 150 000 890 3,3 210 3,3 110 1,6 7,0 1,6 0,5 1,8 230 0,52
70000 | 100 000 840 3,4 190 3,4 95 ;7 6,0 1,7 0,5 1,9 215 0,54
451000 70 000 790 3,5 180 35 95 1,7 6,0 1,7 0,5 1,9 215 0,54
30]000 45 000 750 3,6 170 3,6 85 1,8 5,0 1,8 0,5 2,0 210 0,55
15000 30 000 670 3,8 150 3,8 75 1,9 5,0 1,9 0,5 21 210 0,55
15 000 530 4,3 120 4,3 60 2,2 4,0 2,2 0,5 2,4 145 0,66
When the type of iron ore and specification size fraction vary from that given in table 5, annex D shgll be used to
determine the minimum sample mass.
10.3.2.2.1 |Division of gross’sample
When the gross sample is divided, the mass of the divided gross sample shall not be less than|the minimum
specified in table:5;
NOTE — Hias'is easily introduced in the division of a size sample and hence particular care must be taken Wwhen dividing a

size sample. When =200 mm ore is divided, manual increment division should not be used, because segregation is likely to be
a serious problem.

When the actual percentage of the size fraction is considerably higher than that specified in table 5, the minimum
mass, m,, specified in table 5 shall be revised using the following equation based on the binomial rule:

m, =myx

P (100 - P)
P, (100 - P,)

...(20)
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where

is the revised minimum mass of the divided gross sample;

is the minimum mass of the divided gross sample specified in table 5;

is the percentage of the size fraction specified in table 5.

©1SO

is the actual percentage of the size fraction, which is considerably higher than that specified in table 5;

For example, for a lot of 40 000 t of —200 mm ore, if the percentage of —10 mm fraction is about 50 %, the minimum
mass of the divided gross sample shall be revised as follows:

m, = 75(

10.3.2.22 D

When increm

. 50(100 - 50)

XA O £ 1175kg
20(100 - 20)

vision of increment or partial sample

bnts or partial samples are divided, the division shall be carried out ensuring, that the mass

sample for th¢ lot obtained by combining divided increments or partial samples, shall-not be less than th

specified in tg

10.3.2.3 Divi
10.3.23.1 D
When a gross
equation 4):
0,0
mg = —
where
d

pble 5.
s5ion of moisture and chemical analysis sample

vision of gross sample

00 32d2°
op

is the nominal top size of the sample;-in millimetres;

is th

devigtion of sample preparation, o, for a given sample preparation stage.

The gross sa
sample until
requirements

Examples of
0,1 % Fe and

ple shall not be.divided further than the mass given by equation (22) for the nominal top|
t is crushed/tova smaller particle size, subject to an absolute minimum of 500 g to
for preparation of test samples for chemical analysis (see 10.7).

typical nominal top sizes are provided in table 6.

(21)

bf the gross
e minimum

sample is divided, the minimum mass of the divided.sample m,, in kilograms, is given by the following

(22)

desired standard deviation of sample division, in % Fe, which is the major component of the standard

size of the
satisfy the

Mminimum divided gross sample masses given by equation (22) for a division standard gleviation of

10.3.2.3.2 Di

vision of individual increments or partial sample

When increments or partial samples are divided, the division shall be carried out ensuring that the mass of the gross
sample for the lot obtained by combining divided increments or partial samples, shall not be less than the minimum

divided gross

sample mass given by equation (22) and table 6.

4)
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Table 6 — Examples of minimum mass of divided gross sample for moisture determination
and/or chemical analysis

Nominal top size Minimum mass of divided gross sample
(mm) (kg)
40 325
31,5 180
22,4 75
10 10
6,3 3,2
2,8 0,5
1,4 0,5
0,500 055
0,250 6,5

10.4 Marjual methods of division

10.4.1 Geperal

Manual div|sion can only be applied to ores of less than 40 mmi\nominal top size.
10.4.2 Mahual increment division

10.4.2.1 Qeneral

Manual incfement division is applicable to oré not exceeding 40 mm nominal top size. It shall be carried out using
an incremdnt division scoop of the type and.dimensions shown in figure 8 and table 7. However, it should not be
applied to tertain samples such as pellets*and sized ores, which roll freely and/or segregate easily] (see 10.4.2).
When the pellets have been crushed-te-a sufficiently small particle size, manual increment division nfay be applied
satisfactorily.
10.4.2.2 Mass of increment

The mass ¢f each increment shall be as specified in table 7.

10.4.2.3 Number of.increments

The numbgr ef increments for manual increment division shall be as specified in table 8.

10.4.2.4 Procedure
Manual increment division method shall be carried out as follows:

a) spread the sample to be divided on a smooth and flat plate (non-moisture absorbing) in the form of a rectangle
with uniform sample thickness as specified in table 7;

b) mark a matrix on the spread sample dividing it into the number of parts corresponding to the minimum number
of increments specified in table 8;

c) select an appropriate scoop from table 7, according to the nominal top size of the ore to be divided, and collect
one increment of approximately equal mass from each part of the matrix (the location being selected at random
in each part);
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d)

e)

40

insert a flat bump plate vertically through the spread sample until it comes into contact with the mixing surface.
Then thrust the scoop down to the bottom of the sample layer, 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 from the top of the mixing surface;

lift the scoop and bump plate together to ensure that no sample is lost from the scoop, thereby minimizing bias.

Figure 8 — Example of an increment scoop

Table 7[— Nominal top size, thickness of spread sample, s¢Gop dimensions and increment mass
for manual increment.division

Nonjinal top Thicknes Scoop Dimensions of increment scoop Increment
Size s of number mass
spread (mm)
mm) sample (kg)
(mm)
Over Upto a b c d
315 40 80 40D 220 160 220 200 16,3
22,4 31,5 65 31,5D 180 120 180 150 9,0
10 22,4 50 22,4D 120 100 120 100 3,6
6,3 10 30 10D 75 40 75 60 0,5
2,8 6,3 20 6,3D 50 30 50 40 0,16
1 2,8 15 2,8D 40 25 40 30 0,10
1 10 1D 25 20 25 20 0,03

Table 8 — Number of increments for manual increment division

Sample Number of manual increments
Gross sample 20
Partial sample 12
Primary increment 4
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When the mass of the divided sample is likely to be smaller than that required for subsequent testing purposes, the
mass of the increment and/or the number of increments shall be increased.

Figure 9 illustrates division of a gross sample by the manual increment division method.

NOTE — Manual increment division is suitable for division of moisture samples.

a)—Spreacdthecroshedgrosssampte-imtoayrectangle
with a thickness as specified in table 7.

b) Arrange in 20 equal parts e.g. into 5 equal parts
lengthwise and 4 equal parts breadthwise.

c) Take a scoopful of sample at random frgm each of
the 20 parts by inserting the scoop to the bojtom of the
sample layer, and combine the 20 scoopsfull of sample
into a divided sample.

&

Bump plate

d) Outline of taking an increment by using 11 bump plate
b;IUVVII ill b).

Figure 9 — Example of manual increment division of a gross sample (20 parts)
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10.4.3 Manual riffle division method
10.4.3.1 General

Manual riffle division is applicable to ore not exceeding 40 mm nominal top size. It shall be carried out in accordance
with the procedures specified below. Riffle dividers are the most satisfactory type of manual divider for pellets or
sized ores.

10.4.3.2 Selection of riffle divider

An appropriate riffle divider specified in table 9 shall be selected to match the nominal top size of the ore. Details on
the dimensions and design of riffles may be found in annex E.

Table 9 — Nominal top size of sample and size of riffle divider

Nominal top size Riffle Riffle
o
(mm)
Over Up to and including
31,5 45,0 90 0=+1
22,4 31,5 60 601
16,0 224 50 50+1
10,0 16,0 30 30£1
5,00 10,0 20 20£1
2,80 5,00 10 10+ 0,5
2,80 6 6+0,5

10.4.3.3 Prog¢edure
Place the sample to be divided in.a_container after mixing and divide it into two by dropping the sample uniformly
with a light shiaking of the container/into the middle of the riffles (at right angles to the riffle). One of the fwo divided
samples should be selected atrandom in order to avoid introducing any bias.

Care shall be [taken not toleave any material remaining in the slots of the riffle divider.

10.4.3.4 Divigion limit for moisture and chemical analysis sample

10.4.3.4.1 Gfoss' sample

When the gross sample is divided, the division shall be carried out in accordance with equation (22) and table 6.
The gross sample shall not be divided further than the mass specified for the nominal top size of the ore.

10.4.3.4.2 Increment or partial sample

When increments or partial samples are divided, the division shall be carried out ensuring that the mass of the gross
sample for the lot obtained by combining divided increments or partial samples, shall not be less than the minimum
specified in table 6.
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10.4.3.5 Division limit for size sample

The division of the size sample shall be carried out according to table 5. If the percentage of the size fraction varies
from that specified in table 5, the minimum mass specified in the tables shall be modified in accordance with
equation (20).

When the type of iron ore and specification size fraction vary from that specified in table 5, annex D shall be used to

determine the minimum sample mass.

10.4.3.5.1 Gross sample

When the gross sample is divided, the mass of the divided gross sample shall not be less than that specified in
table 5.

10.4.3.5.2 |Increment or partial sample

When incrgments or partial samples are divided, the division shall be carried out ensuring thatthe mags of the gross
sample for [the lot obtained by combining divided increments or partial samples, shall nat.be less thar| the minimum
specified in table 5.

NOTE — Manual riffle division is not suitable for division of moisture samples.

10.5 Preparation of sample for size determination

Each incrgment, each partial sample or the gross sample taken fer ‘size determination, or the divided sample
obtained by division of the size sample without crushing, shall be used and the size determination shall be carried
out in accofdance with the method specified in ISO 4701.

10.6 Preparation of sample for moisture determination

In mass balsis sampling, the test sample for moisture determination may be taken from each incremert, each partial

sample or the gross sample. When it is difficult to conduct crushing and dividing owing to a sample b

or excessi
sampling, t
mass is ob

The moistu
determinati

If necessal
ISO 3087.

the sample
out in acco
for —31,5 nj
specified in
table 6 and

ely wet, the sample may be pre-dried in accordance with annex A of 1SO 3087.—.
ne test sample should be taken from gach partial sample or the gross sample to ensure tha
ained.

re sample shall be kept in @n airtight, non-absorbent container to avoid any change in mq
on of moisture content in‘accordance with ISO 3087.

y, the moisture saniple shall be crushed to either —31,5 mm, —22,4 mm or —10 mm, a
When it is difficult to’ conduct crushing and dividing owing to a sample being adhesive or ex
may be pre-dried in accordance with annex A of ISO 3087.—. The first stage of division s
rdance with'the rules of division specified in 10.3 or 10.4. Then to obtain a test portion of 1
m, 5 kgminimum for —22,4 m or 1 kg minimum for —10 mm particle size, one of the methd
10.155.2 shall be used. As specified in ISO 3087, the minimum mass of divided gross sg
by equation (22) no longer applies.

eing adhesive
In time basis
[ the specified

isture prior to

5 specified in
cessively wet,
nall be carried
D kg minimum
ds of division
mple given in

Preparation of test samples for moisture determination shall be carried out carefully, but quickly, to avoid moisture
evaporation. The remainder of the sample may be used for preparation of a sample for chemical analysis.

NOTES

1)
prepared by

dividing the test sample of 10 kg minimum into two parts.

Instead of preparing one test portion of 10 kg minimum at —31,5 mm, two test portions of 5 kg minimum, each, may be

2) A check is recommended to determine whether the —10 mm test portion is biased with respect to the —22,4 mm or —31,5 mm

test sample.

3)

It is recommended that any moisture test portion be prepared by manual increment division specified in 10.4.1 to minimize

moisture evaporation. A scoop number, one or two ranks smaller than that specified in table 7 may be used for this purpose for
ores of nominal top size 31,5 mm, 22,4 mm, 10 mm or under. However, the test portion thus obtained shall not be used for
preparation of a sample for chemical analysis.
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The mass of the test portion shall be determined immediately. When the immediate determination of mass is not
possible, the sample shall be packed tightly in a moisture-proof container and kept in an environment which has

approximately

constant temperature and humidity.

The relationship between each increment or partial sample and each part (by mass) of the lot shall be recorded.

The number of

test portions for moisture determination should be as specified in table 10.

Table 10 — Number of test portions for moisture determination

Preparation of Number of partial Number of test portions
testsampte samptespertot tobe-tested
From|gross sample — 4
2 4
From|partial sample 3to7 2 minimum
=8 1minimum
From(increment - 1 minimum
10.7 Prepatation of test sample for chemical analysis

10.7.1 Mass

The particle s

is to prepare @ test sample for chemical analysis of 50 g minimum and —100 um particle size from the di

sample of —2§

either —100 um or —160 um particle size can be prepared-directly from samples coarser than —250 um p

provided the s

However, for
grinding woul
minimum in n

The preparati

NOTE — Dur
special precau
significantly ch

and particle size

ze of the test sample for chemical analysis shall be €ither —100 um or =160 um. The prefer|
0 um particle size. However, if an appropriate‘grinder is utilized, a test sample for chemical
ample masses conform to table 6.

ores containing more than 2,5 %“combined water and/or oxidizable compounds, where
 affect the result, the test sample for chemical analysis shall be —160 um in particle sizg
ass.

bn of a sample for chemical analysis can be carried out in one of three ways as shown in fig

g preparation of 'eres which contain significant amounts of combined water and/or oxidizable
tions should betaken to ensure that the grinding process does not generate excessive heat
hnge the chemical composition of the ore. Special precautions include:

he grindinguime by grinding smaller charges;

nglespass straight-through type of grinder;

red method
ided gross
analysis of
article size,

excessive
and 100 g

ure 10.

compounds,
which could

to-ahbigin-tha raa naminal tan cion

a) reducingt
b) useofas
c) grinding ferthe

A wad
TCtO- STt mrcTeaoureoTo

Grinding by agate pestle and mortar or other suitable manual techniques should be used for reference purposes.
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Case 1

Gross sample

Case 2

Gross sample

ISO 3

Case 3

Gross sample

082:1998(E)

See10.7.1 _ | See10.7.1__ | See10.7.1 _ |
| | |
1 1 1
} 500 g and over } 500 g and over } 500 g and over
| -250 um | -250 um | -250 um
| | |
| | |
| | |
Grind fo Grind to Grind fo
-100 pym -160 um -160 pym
X X X X X X X X X
50 50 50 50 100 100 100 100 100 100 100 100
g g g g g g g g g g g g
Grind to Grind fo
-100 ym =100 um
50g 50 g
and over and over

®

®

Figure 10— Sample preparation for chemical analysis

10.7.2 Prgparation to —250™pm

If each inc
out by rep
increment
stage of the
After dryingd
size.

|

Sealed samples

®

ement, each’partial sample or the gross sample is ground to —250 um in particle size, it s
ating crushing and division according to 10.3 and 10.4. When the division is conducted or

®

hall be carried

an individual
H, at a certain
artial sample.

um in particle

The mass of the —250 um sample shall be sufficient to generate the required number of exchange samples.

10.7.3 Final preparation

10.7.3.1 Case 1l

If a =250 wm sample is prepared, it shall be ground to —100 um in particle size. A set of not less than four test
samples, each of 50 g minimum, shall be prepared from the —100 um sample by an appropriate division method.
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10.7.3.2 Case 2
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If a =250 um sample prepared, it shall be ground to —160 um in particle size. A set of not less than four test
samples, each of 100 g minimum, shall be prepared from the —160 um sample by an appropriate division method.
The test sample for chemical analysis sent to the laboratory shall be ground to —100 um in particle size.

10.7.3.3 Cas

e3

If a =250 um sample is prepared, it shall be ground to —160 um in particle size. A set of not less than four test
samples, each of 100 g minimum, shall be prepared from the —160 um sample by an appropriate division method.
The test samples for chemical analysis sent to the laboratory shall not be ground to any finer particle size.

10.7.4 Grind
10.7.4.1 Ger
When the —25
10.7.4.2 Typ

Several types
such as a top

10.7.4.3 Selg

The selection
chemical com|

NOTE — It is
chemical comp

10.7.4.4 Dry

The whole of
an appropriat
divided into a
—160 um, they

NOTES

1) Samples fq
100 um fractio

2)
constituent iron

10.7.4.5 Wet

Impact-type mills should-be avoided for ore-containing materials which have an extraordinarily different grind

PW-V-N P~
Ny W =1Uu  QKIor=10U [

eral

b of grinder

of grinder may be used to grind the sample for chemical analysis from—250 um to —160 pum
grinder, a disc grinder, a pot mill, a hammer mill or a vibrating mill.

ction of material of construction of grinder

position of the sample does not change during the grinding operation.

recommended that an experiment be carried out,.if accordance with ISO 3086, to check whe
psition has been introduced by the grinding operation.

grinding

he —250 um sample for chemical analysis should be ground at one time to —100 um or —16

e grinder. When the grinding of .the’ sample cannot be carried out at one time, the sam
number of parts for separate \grinding. After all the divided parts have been ground to -
shall be mixed thoroughly (inja suitable mixer.

r finer grinding sheuld“not be screened into oversize and undersize fractions, for example plus
s, to carry out the~grinding on the oversize fraction only.

minerals«Such as grains of quartz and fragments of shale, because of the tendency for selective gr

grinding

0 um sample is ground to —100 um or —160 um, the procedure outlined below shall’be used.

br —100 pum,

of material for the grinder is one of the most important.considerations to be given in ordler that the

ther bias in

0 um using
ble may be
100 um or

and minus

ability to the
nding.

bt fay ~AhAamisal Aanalgos TS obhaciva 1n tha hyatina Al Ay finay Aavindiaay
T

Aand ag
T vV

hen shorter

When the sal

o A
TPTCTOT—Cric T hicar arary Sto— 1o COTTCoTv e tric—vioTratT g1t o g e grionTigy

grinding time is preferable to avoid oxidation of the samples, wet grinding in a vibrating mill with a chemical medium
of n-hexane is permissible.

10.7.5 Distribution of samples for chemical analysis

A set of not less than four test samples for chemical analysis shall be prepared in accordance with 10.7.3. The test
samples to be distributed shall be placed in suitable containers, sealed, and clearly marked in accordance with

clause 11.

One sample shall be provided for the distributor, one for the purchaser, one for the arbitrator, and, if required, one is

tobe heldinr
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10.8 Example of sample preparation process

An example of the sample preparation process for moisture samples and samples for chemical analysis is shown in
figure 11.

NOTE — The flow chart shown in figure 11 provides an example of sample preparation of lump ore, where a partial sample
comprises three increments and several partial samples compose a gross sample.

Increment

First partial Second partial

i

1

} Last parfial

sample | sample

|

|

|

|

|

|
|
|
|
|
|
|
|
|
|
|
|
Il

sample
1

First fest sample Second test sample Last test gample
for size for size for size
determination determination detepmindtion

Crush, if necessary Crush, if necessary Crush, if necessary
First fest sample Second test sample Last test sample
for moisture for moisture for moisture
determination determination determination

Sample for Sample for Sample for

chemical analysis chemical analysis chemical analysis

Gross sample

{

Crush to - 2,8 mm

Divide

Crush to - 250 um
|

Divide
I
Dry if necessary

\
Grind to - 100 um
\

I t divisi thod
ncremen v‘som meftho \ Case 1in figure 10

b

Test samples for
chemical analysis
each of 50 g minimum

Figure 11 — Example of a sample preparation scheme
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11 Packing and marking of sample

The samples for distribution shall be tightly sealed in airtight containers. The following information should be shown
on the label and on a card placed in the container:

a) type and grade of the ore and name of the lot (hame of ship or train, etc.);
b) mass of the lot;
c) sample number;

d) place, date and method of sampling;

e) moisture |content of the lot;

f) place ang date of sample preparation;

g) particle s|ze of the sample;

h) purpose ¢f sampling, e.g. bias test, shipping sample;

i) any othef item as necessary.
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Annex A

(informative)

Checklist for mechanical sampling systems

Table A.1 — Example of a checklist for mechanical sampling systems

ISO 3082:1998(E)

Company: Date:

Sampler logation and identification: Inspector:

1 Genergl information

Observation Specification Tolprance
(if applicable) (if applicable)

a) Weathpr conditions

b) Ore type

c) Nominpl top size

d) Moisture content

e) Lotsize

f)  Flow rate (maximum and normal)

g) Purpose of sample

h) Source of ore

i)  Numbegr of transfer points between sampling point minimum

and pqint’of loading/discharge
j)  Total drop height between sampling point and point minimum
of loading/unloading

2 Type of sampling system Single stage O
Two-stage O
Three-stage O
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3 Primary cutter

a)
b)

c)

d)

f)

)

h)

)

k)

50

Type of cutter
Cutter drive

Nominal top size of ore

©1SO

Observation

Specification

(if applicable)

Tolerance

(if applicable)

Drop height
Periodicity in ore stream
Cutter aperture

Condition of cutter lips

Angle befween cutter aperture and stream
Build-up |n cutter aperture and throat

Unrestricted flow through cutter

Cutting full stream and belt scrapings
Cutter speed

Uniform qutter speed

Increment mass

Contamination or loss of sample
Moisture [loss

Cutter parks out of‘ore stream

Mass or llime basis sampling

minimize

3d minimum

no, significant
wear

normal

not significant

no choking or

reflux
yes
0,6 m/s max. 5%
yes 5Wh
CV<P0%

not significant

not significant

yes

Interval between cuts

Number of cuts per lot
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4

a)
b)
c)
d)

e)

5

b)
c)
d)

e)

)

h)

)

k)

Primary sample feeder

Type

Feed rate

Contamination or loss of sample

ISO 3082:1998(E)

Observation

Specification

(if applicable)

Tolerance

(if applicable)

not significant

Moistu
Block3

Crushg

Secon

re loss
ges

11

dary cutter

not significant

not significant

Observation

Specification

(if applicable)

Tdlerance

(if applicable)

Type df cutter

Cutter|drive

Nomingl top size of ore

Drop height minimize

Periodjcity in ore stream

Cutter [aperture 3d minimum

Conditjon of cutter lips no significant
wear

Angle petween'cutter aperture and stream normal

Build-Upth-cutterapertureand-throat retsighificant

Unrestricted flow through cutter

Cutting full stream and belt scrapings

Cutter

speed

Uniform cutter speed

Increment mass

no choking or

reflux
yes
0,6 m/s max. 5%
yes 5%
CV<20%
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0) Contamination or loss of sample not significant
p) Moisture loss not significant
q) Cutter parks out of ore stream yes

r) Interval between cuts

s) Number of cuts per primary increment

6 Seconddry sample feeder

Observation Specification Tolerpnce

(if applicable) (if applicable)

a) Type

b) Feed ratg

¢) Contamination or loss of sample not significant

d) Moisture[loss not significant

e) Blockage

[72)

not significant

f)  Crusher

7 Tertiary ¢utter

Observation Specification Tolerpnce

(if applicable) (if applicable)

a) Type of qutter

b) Cutter drive

c) Nominal tep-size-of-ere

d) Drop height minimize

e) Periodicity in ore stream

f)  Cutter aperture 3d minimum

g) Condition of cutter lips no significant
wear

h) Angle between cutter aperture and stream normal
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not significant
no choking or
reflux
yes
0,6 m/s max +5%
yes +5%
TV <20 %
not significant
not significant
yes
Observation Specification Tdlerance
(if applicable) (if applicable)

minimize

not significant

yes

no significant
loss

©1SO

i)  Build-up in cutter aperture and throat
i) Unrestricted flow through cutter

k) Cutting full stream and belt scrapings
[) Cutter speed

m) Uniform cutter speed

n) Increnjent mass

0) Contamination or loss of sample

p) Moisture loss

g) Cutter|parks out of ore stream

r Intervgl between cuts

s) Number of cuts per secondary increment
8 Laborgtory sample

a) Drop height to container

b) Blockages

¢) Encloged container

d) Nominpl top size

e) Sample mass

f)  Moisture loss

9 General comments
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